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Abstract.   The problem of decreasing student participation during the pandemic 

also occurs in learning English at SMK Negeri 1 Metro. Based on these problems, 

innovation in learning activities has been creating, namely Gamification-based E-

Learning. The purpose of the research is to determine how effective of gamification 

model improve students' English skills. This study is quantitative research using an 

experimental approach where the researcher deliberately evokes the emergence of 

an event or situation. Researchers interviewed research subjects regarding their 

experiences about the effectiveness of the gamification method using Quizziz and 

Kahoot applications in online learning. They gave a questionnaire through the 

google form link to 69 students of class XII Hospitality at SMK Negeri 1 Metro.   It 

consists of 14 closed-ended questions in the form of multiple choice. Most of the 

students stated that learning using gamification was effective because it was related 

to the previous topics, fun, easy to understand, accessible, increased enthusiasm and 

interest for learning. It also did not spend a lot of internet data plans and time. 

 

 

1.  Introduction 

Since Covid 19, the lives of citizens around the world have experienced adaptations of activities 

in all fields. Terminology of Working from Home (WFH) and Learning from Home (LfH) is 

normal activities. Teachers, students, and all family members can adapt to online learning 

situations using IT and the Internet [1] 

The lack of students' English skills indicates that online English learning in Senior Vocational 

Schools has not been effective.   That happens because there is not enough money to top up their 

phone, the internet signal is not stable, and students' participation in English learning activities 

has decreased. Some students are actively present during learning activities. They collected 

assignments on time, but some did not do that. Some students do jobs copying and pasting their 

friends' projects. Online learning activities using the zoom application to see student attendance 

and monitor students in carrying out assignments cannot be carried out continuously because 

they consume a lot of credit. In addition, the stability of the internet signal in each student 

area is different, so it affects the ability of students to take part in online learning and send 

worksheets according to the specified time limit. This condition makes students' activeness 

decrease in online learning. It also occurs in learning English at Metro Senior Vocational 
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School 1. Teaching English in SMK has an urgent role provide the basics of English because 

it prepares students who will work or continue to university after they graduate. The 

beginning of the implementation of learning activities through online media received positive 

responses from students and could be an alternative to offline learning. There are 

complaints from students who already feel bored because the learning methods are always 

the same [2]. Besides that, there is also a lack of clear information about the worksheets that 

students must do, and It causes to decrease in the level of students' participation in learning 

and working on worksheets. 

Based on that, an application in online learning has been found, namely gamification-based E-

Learning learning, which aims to increase the willingness and enthusiasm of students to 

participate in learning activities with interactive and exciting games, especially during the 

Learning from Home. Gamification is a learning activity using a system model that can create a 

pleasant atmosphere and even make system users want to do it many times when they end a non-

game task. [3] The researcher intends to learn English with a gamification model so that 

students learn English by playing a fun game so that they don't get bored. Knowing that uses 

the internet so that students who need it can access it wherever they live. Therefore, 

researchers will use gamification to learn English so that students do not have difficulties. 

This study adopts a gamification model using the Quizziz and Kahoot applications, which are 

more accessible by paying attention to students' conditions and learning objectives. In general, 

the principle of gamification is based on creating and supporting long-term relationships. This 

condition can be achieved by visually combining and linking game layers. it's designed to get 

people involved, even people who have never played the game [4] 

Based on the background described, the problem can be formulated as follows, How is the 

effectiveness of the application of the gamification model to improve the English skills of Metro 

Senior Vocational School 1 students. The purpose of this research is to find out how effective 

learning to apply the gamification model to improve the English skills of Metro Senior 

Vocational School 1 students 

 
2. Method 

This research was conducted at Metro Senior Vocational School 1 from July to August 2021. It is 

quantitative research by applying an experimental approach. The researcher raises an event or 

situation deliberately. The subjects in this research were students of class XII Hospitality 1, 2, and 

3 who took English lessons.  

This research consists of 4 stages: Planning, data collection, data analysis, and making research 

reports. [5] For this research has good credibility, the author will use various data collection 

techniques, among others, by filling out observation sheets that are used to see all learning 

activities in the classroom, especially when observing online learning, and interviews by giving 

questionnaires. Data analysis in this study consists of three stages: reducing data, disclosing 

data, and making conclusions. 

 
3. Results and Discussion 

Interviews were carried out by giving 69 students of class XII Hospitality at Metro Senior 

Vocational School 1 a questionnaire through a google form link. Students are given 1-2 hours to 

answer the questionnaire. The questionnaire consists of 13 closed-ended questions in the form of 

multiple choice. The following are questionnaire questions and respondents' answers (Table 1). 

 

Table 1. Questionnaire questions and respondents' answers 

 Questions Yes 

(%) 

No 

(%) 
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 Is the gamification learning method (QUIZIZZ, KAHOOT)) easy to 

be understood? 

 

89,9 10,1 

 Are gamification learning methods (QUIZIZZ, KAHOOT) easy to 

be  ob obtain? 

 

88,4 11,6 

 Do you spend a lot of Internet data plans when using gamification 

learning methods (QUIZIZZ, KAHOOT)? 

 

78,3 21,7 

 Are you easy to contact your teachers or friends when using this 

gamification learning method (QUIZIZZ, KAHOOT, and the like)? 

 

79,7 20,3 

 Does this gamification learning method (QUIZIZZ, KAHOOT) 

increase your enthusiasm for learning? 

 

89,9 10,1 

 Does this gamification learning method (QUIZIZZ, KAHOOT, and 

the like) spend a lot of your free time? 

 

94,2 5,8 

 Do you want to continuously use this gamification learning method 

(QUIZIZZ, KAHOOT)? 

 

81,2 18,8 

 Is this gamification learning method (QUIZIZZ, KAHOOT) fun? 88,4 11,6 

 Does this gamification learning method (QUIZIZZ, KAHOOT) 

increase your willingness to learn? 

 

85,5 14,5 

 Is this gamification learning method (QUIZIZZ, KAHOOT) fun? 88,4 11,6 

 Do you want this gamification learning method (QUIZIZZ, 

KAHOOT) to be used in other subjects? 

 

78,3 21,7 

 Are our online learning methods effective enough?    55,1 44,9 

 Do English Teachers use an attractive online learning method? 52,2 47,8 

 

4. Conclusions  

Based on the results of data analysis and discussion, it can be concluded several things as follows: 

Learning English with the concept of gamification is effective, this can be seen from the responses of 

students in the learning process with the idea of gamification, most of them are interested because it is 

something new for them, but it is fun, easy to be understood and accessible, does not spend a lot of 

Internet data plans, increases enthusiasm for learning, does not spend a lot of time and it is related to 

previous topics. Even though there are several obstacles encountered in this study: quota constraints 

and signal stability in answering questions on quizziz and kahoot, the majority of students stated that 

online learning was more interesting. 
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Abstract. Egg quality has a significant impact on sales; However, many poultry farmers are still 

not paying attention to the effects of egg quality. This study aims to predict the quality of broiler 

eggs worth selling or not—classified by the Naive Bayes algorithm with the input variable (X). 

These factors affect the quality of chicken eggs in the form of 5 variables X and Y in chicken 

egg sales conditions. The data used are 215 data. The results show that the Naive Bayes model 

produces an accuracy of 86,7%. 

1.  Introduction 

Eggs are known to be a rich source of nutrients. Eggs are one of the animal products consumed along 

with meat, fish, and dairy products. To meet consumer demand for eggs, egg production has become an 

important industry in many countries. The high demand for eggs must also be accompanied by the 

expectation and demand for good quality eggs so that egg companies compete not only for producing 

good quality eggs but also for being rich in nutrients like D.H.A., Omega3, etc. [1]. The fundamental 

nature of eggs is that they are perishable. Various types of egg damage reduce the quality of the eggs, 

including eggshell cracking, loss of CO2, spoilage, bacterial growth in eggs, and others. The nutritional 

value of a 50-gram egg is 6.3 grams of protein, 0.6 grams of carbohydrates, five grams of fat, vitamins, 

and minerals [2]. To determine a good hen's egg, you can look at the type, shell color, weight, and in 

this case, the Naive Bayesian Classifier (N.B.C.) method is used to analyze the quality and quality of 

the eggs being tested. They are worth selling or not. 

 The Naive Bayesian Classifier is a Bayesian classifier that combines the naivety of assuming that 

conditions between attributes are independent and predicts future opportunities based on experience [3]. 

One of the features of N.B.C. is that it can work with invalid attribute values, removing training data 

during modeling and forecasting[4]. Hence, strong N.B.C. is faced with unrelated attributes. Relational 

attributes can degrade the performance of the N.B.C. classifier because there are no longer any 

prerequisites for separating these attributes [5]. Bayes' theorem is combined with the naivety of 

predicting future possibilities based on experience, assuming These elements were previously used for 

manual calculations and analysis, making it faster, more efficient, and more accurate using the Naive 

Bayesian Classifier method to maximize the sale of eggs to customers. 

Theoretical Basis. Naïve Bayes is a classification technique based on Bayes's theorem combined 

with naivety to predict future opportunities based on experience, assuming conditions between attributes 

are independent [7]. 

The characteristics of Naïve Bayes can be explained as follows [8]: 
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1. The Naïve Bayes method works robustly on isolated data. Naïve Bayes can handle incorrect 

attribute values by ignoring training data during the modeling and prediction process. 

2. Strong in dealing with irrelevant attributes. 

3. Attributes that have a relationship can degrade the performance of the Naïve Bayes classification 

because the assumption of the non-binding of the feature no longer exists. 

 

Bayes' theorem is formulated as follows [9]: 

 

 
𝑃(𝐻|𝑋) =  

𝑃(𝑋|𝐻)

𝑃(𝑋)
 . 𝑃(𝐻) (1) 

 

Note : 

X: Data with unknown class 

H: Hypothesis data is a specific class 

P(H|X): Probability of hypothesis H based on condition X (posterior probability) 

P(H): Probability of hypothesis H (prior probability) 

P(X|H): Probability of X based on condition on hypothesis H 

P(X): Probability X 

 

And this is the step by step how N.B.C. algorithm works [10]. 

 

 
Figure 1. Algorithm of N.B.C. Method 

2.  Methods 

This part of the Method will explain the stages carried out in this research from beginning to end. The 

Method from this research is divided into some stages in Figure 2. 

 

 
Figure 2. Research Method 

2.1.  Problem Identification 

At this stage, identifying problems is carried out to determine the quality of chicken eggs worth selling. 

The results of interviews with farmers obtained variables used to determine egg quality. The variables 

used are color, size, sound, position, and thickness. The target achieved is Worth selling or not.  
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Table 1. Data Variable 

Variable Attribute Information 

X1 Color 
Pale 

Bright 

X2 Size 

Small 

Normal 

Large 

X3 Sound 
Muted 

Voiced 

X4 Position 

Sinking 

Middle 

Floating 

X5 Thickness 
Thin 

Thick 

 

2.2.  Data Collecting 

At this stage, the data that will be used is collected. The data used is data taken in one of the laying hens 

in Bandar Lampung. The data used are 215 samples. The data will be grouped into training data as many 

as 150 samples and test data as many as 65 samples.  

2.3.  Training 

At this stage, the training data will be trained using the Naive Bayes method. Before being classified, it 

is preprocessing is carried out. Preprocessed data, a color attribute with pale value becomes 0; the bright 

value becomes 1. Size attribute with small value becomes 0; the average value becomes 1, the significant 

value becomes 2. Voice attribute with muted value becomes 0, and voiced value becomes 1. Attribute 

the position with the sinking value 0, the floating value 1, and the floating value 2. The thickness attribute 

with the thin value being 0 and the thick value being 1. After the preprocessing process, the training 

dataset sample will be trained using the Naive Bayes method. 

2.4.  Testing 

Testing is done to determine whether the algorithm is running, assess the performance of the algorithm 

that has been implemented, and test calculations in training data by using data testing. During this testing 

phase, analysis of precision, recall, and accuracy is also carried out to test the accuracy of the application 

being built. 

A Precision calculates the estimated proportion of actual positive cases [11]. 

 
𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛 =  

𝑇𝑃

𝑇𝑃 + 𝐹𝑃
 (2) 

 

 

A Recall calculates the estimated proportion of positive cases that are correctly identified [11]. 

 
𝑅𝑒𝑐𝑎𝑙𝑙 =  

𝑇𝑃

𝑇𝑃 + 𝐹𝑁
 (3) 
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An Accuracy is a calculation of the proportion of the total number of correct predictions [11]. 

 

 
𝐴𝑐𝑐𝑢𝑟𝑎𝑐𝑦 =  

𝑇𝑃 + 𝑇𝑁

𝑇𝑃 + 𝐹𝑃 + 𝑇𝑁 + 𝐹𝑁
 (4) 

Where 

T.P.: True Positive 

TN: True Negative 

F.P.: False Positive 

F.N.: False Negative 

3.  Result and Discussion 

This section contains the results of the test and analysis and discussion of the difficulties that have been 

carried out. Testing the data for saleable eggs uses a dataset of 215 data. The dataset was taken from one 

of the laying hens in Bandar Lampung. Before being classified, preprocessing is carried out by changing 

the categorical data type into a numerical data type. Preprocessed data, a color attribute with pale value 

becomes 0; the bright value becomes 1. Size attribute with small value becomes 0; the average value 

becomes 1, the significant value becomes 2. Voice attribute with muted value becomes 0, and voiced 

value becomes 1—attribute position with sinking value to 0, floating value to 1, and floating value to 2. 

The thickness attribute with a thin value becomes 0, and the thick value becomes 1. The results of the 

test can be seen in table 2. 

 
Table 2. Sample Dataset 

 

The sample data was processed using Orange Data Mining Software. The workflow can be seen in 

figure 2. 

Colour Size Voice Position Thickness Worth 

1 0 0 1 0 Yes 

1 2 0 0 0 Yes 

1 2 1 2 0 No 

0 1 1 2 1 No 

0 0 1 1 0 No 

1 1 0 0 1 Yes 

0 1 0 0 1 No 

… … … … … … 

1 1 1 0 1 Yes 

1 2 1 1 0 No 

0 0 0 2 0 No 

0 0 1 1 1 Yes 

1 2 0 0 0 Yes 

1 0 0 1 0 Yes 

1 1 1 2 0 No 

0 1 0 1 1 Yes 

      



 

 

 

 

Page | 9 

 

 

 

 
Figure 3 Processing Sample data Workflow 

The Result of the Confusion Matrix can be Seen in Figure 4. 

 

 
Figure 4 Confusion Matrix 

The result of prediction using the Naïve Bayes Classifier model can be seen in table 3. 

 

Table 3. Comparison of Actual Data with Predictions 

Actual Predictions 

  

Yes Yes 

No No 

Yes Yes 

No iNo 

Yes Yes 

Yes Yes 

Yes Yes 

No No 

… … 

Yes Yes 

No No 

No Yes 

Yes Yes 

No No 

Yes Yes 

No No 
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From Table 3, the dataset test with the Naive Bayes classifier model has an accuracy of 86.7%, 

precision of 86.7%, and recall 86.7%. 

4.  Conclusion 

Based on the study results using the Naive Bayes classifier on the dataset that was tested with actual egg 

data from laying hens breeders, it resulted in 86.7% accuracy, 86.7% precision, and 86.7% recall. Of all 

the attributes tested were proven to affect the quality of the eggs produced. Therefore, using a naive 

Bayes classifier can help lay hens breeders determine the quality of the eggs produced so that egg sales 

increase. 
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Abstract. Along with the development of Polinela's campus followed by an increase in the 

number of students, a wider campus area is also needed to accommodate all lecture and practical 

activities at Polinela. Before starting the construction of buildings and other infrastructure, it is 

necessary to build a connecting road to access the points of development locations to be more 

connected. In road planning, it is required to investigate the bearing capacity of the subgrade first 

because it is the most crucial part of supporting road construction. This study aimed to measure 

variations in the value of the bearing capacity of the subgrade as the pavement's foundation. This 

study uses the Dynamic Cone Penetrometer Test (DCPT) to obtain predictive results from the 

bearing capacity of the subgrade in the form of the California Bearing Ratio (CBR) value. From 

six sampling points, the maximum CBR value was obtained at site 1 of 6.11% at a depth of 42 

mm, site 2 of 1.21% at a depth of 365 mm, site 3 of 0.95% at a depth of 118 mm, site 4 of 2.08% 

at a depth of 535 mm, site 5 of 2.25% at a depth of 275 mm, and site 6 of 3.01% at a depth of 

101 mm. The CBR value of the five points that did not reach the 6% standard was due to the 

location being cassava and corn plantations with subgrade soil that had undergone tillage so that 

the ground became loose and was no longer classified as the original soil. 

 

 

1. Introduction 

Lampung State Polytechnic (Polinela) is the first vocational college in Lampung Province, Indonesia. 

An increase follows the development of Polinela in the number of students, and a wider campus area is 

also needed to accommodate all lecture and practical activities at Polinela. Therefore, Polinela has a 

new campus area in Kota Baru, Lampung Province, Indonesia. The new campus is still vacant and only 

has a master plan of development plants. Before starting the construction of buildings and other 

infrastructure, it is necessary to build a connecting road to access the points of development locations to 

be more connected. 

In road planning, it is necessary to investigate the bearing capacity of the subgrade first because it is 

the most crucial part of supporting road construction. This study aimed to measure the bearing capacity 

value of the subgrade excavation in the route plan for Polinela new campus. The way to get the value of 

soil's bearing capacity in the California Bearing Ratio (CBR) number is to do conventional laboratory 

CBR or field CBR testing. Still, this method requires a relatively long time, and CBR equipment is rather 

expensive. 

The Dynamic Cone Penetrometer Test (DCP test) is one method to detect soil's bearing capacity. 

Until now, the DCP test is still the cheapest method of measuring CBR value in the field, and it is 

accurate enough to be carried out and is a non-destructive testing method [1]. The DCP test is also a 
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procedure that is easy and fasts to carry out in the field to get the value of the bearing capacity of the 

soil in the CBR number and is an alternative if the area CBR is difficult to do [2]. 

 

2. Related Research 

Dynamic Cone Penetrometer Test (DCP tets) is a method to estimate the subgrade bearing capacity, 

which is relatively cheap and accurate. This method is one of the non-destructive testing methods used 

to investigate crushed stone foundation layers, gravel foundations, soil stabilization with cement or lime, 

and subgrade soils [1]. The DCP is an instrument designed for rapid in situ measurements of existing 

road pavement structural components with unbound granular materials. Continuous measurements can 

be made to an 800 mm or 1,200 mm depth when an extension rod is installed [3].TRL introduced DCP 

technology for testing in tropical and sub-tropical conditions as reported in Overseas Road Note 31, 

Crowthorne, the United Kingdom, in 1993. Several formulations of CBR values summarized by TRL, 

obtained from various equations : 

Van Vuuren, 1969, (Conus 600) : Log CBR = 2,632 – 1,28(Log DCP)                   (1) 

Kleyn & Harden, 1983, (Conus 300) : Log CBR = 2,555 – 1,145(Log DCP)                  (2) 

Smith dan Pratt, 1983, (Conus 300) : Log CBR = 2,503 – 1,15(Log DCP)                               (3) 

TRL, Road Note 8, 1990, (Conus 600) : Log CBR = 2,48 – 1,057(Log DCP)                  (4) 
In addition to obtaining the CBR value, the DCP test is also used as a new method for assessing 

liquefaction potential. This study results found that the DCP test can be used as a new method to evaluate 

liquefaction potential, which is as good as the SPT test [4]. The DCP test is also used to generate the 

soil N-SPT value for the design of the foundation for power transmission towers located in tropical 

forests and challenging to access by motorized vehicle. The SPT and DCP tests carried out side-by-side 

resulted in four data groups: coarse-grained soil, fine-grained soil, coarse-grained soil above the 

groundwater level, and fine-grained soil below the groundwater level. These four data are then 

connected to form a correlation equation that is then successfully applied to predict the N-SPT value for 

the area not accessible by motorized vehicles [5]. 
The results showed that combining GPR, DCP, and drilling tests could accurately estimate the road 

layer thickness. DCP testing combined with non-destructive techniques such as visual condition surveys, 

FWD, Ground Penetration Radar (GPR), and pavement drilling can evaluate pavements traversed by 

heavy truck traffic, connecting ports, major roads and highways, airports, and industrial roads. DCP 

testing can also determine the subgrade strength and sub-base layers. FWD testing can be used to 

evaluate the pavement structure [6]. Other studies also use the DCP test to estimate the CBR value in 

the subgrade and sub-base layer with seasonal variations. The results showed no significant difference 

in the subgrade reaction modulus and CBR values under freezing, thawing, and summer conditions [7]. 

DCP tests are also used to evaluate the engineering properties of sandy soils under laboratory conditions. 

The research result is the relationship between Dynamic Penetration Index (DPI), relative density (Dr), 

modulus of elasticity (E), shear modulus (G), subgrade reaction modulus (K.S.), and soil friction angle 

obtained with a high determination coefficient value (N90%). The test results repeatability is also 

evaluated by calculating the coefficient of variation (Cv), less than 30% for all tests [8]. 

Research on DCP testing is also widely carried out in subtropical areas, namely the 

Instrumented Dynamic Cone Penetrometer (IDCP) to measure the thickness of the active layer 

that undergoes freezing and thawing due to global warming. This process can damage the 

infrastructure of highways, railroads, and underground pipelines embedded in cold areas. The 

result is that IDCP, which can transfer energy to the cone and stem head, can be applied to 

evaluate variations in strength and thickness of the active soil layer [9]. The DCP test is also 

used to determine the vulnerability of shallow landslides in the slopes of the Alps, causing loss 

of agricultural land. The results are the relationship between superficial subsurface structures 

(regolith) and the occurrence of shallow landslides. This research also makes it possible to 

predict the potential for landslide development through the secondary launch process [10]. DCP 

and FWD were used to evaluate various stabilization technologies on unhardened soils 
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damaged by the effects of freeze-thaw over two periods. This study shows that unpaved roads 

with Macadam Base Stone (MSB) produce the best freeze-thaw performance in terms of 

modulus of elasticity among all the stabilization methods examined [11]. 
 

3. Research Methods 

This research was carried out by first conducting the DCP test to get the CBR value of the subgrade. 

DCP testing was carried out on Polinela's new campus in Kota Baru, Lampung Province, Indonesia. The 

research object is focused on the main road alignment plan in Polinela's new campus, which stretches 

for 1,178 meters. There are six DCP measurements points at the research site. 

The data obtained from the DCP test will be used to calculate the CBR value of the subgrade. The 

calculation of the CBR value refers to the guidelines from the Circular Letter of the Minister of Public 

Works No. 04/SE/M/2010 concerning the Implementation of Guidelines for the California Bearing Ratio 

(CBR) Test with Dynamic Cone Penetrometer (DCP) as follows: 

1. For conus 300 

Log CBR = 1.352 – 1.125(Log DCP) (cm/blow)                     (5) 

2. For conus 600 

Log CBR = 2.8135 – 1.313(Log DCP) (mm/blow)                      (6) 

This study used a DCP with conus 600, so the formula for calculating CBR value is as follows : 

CBR = 102.8135-1.313(log DCP) (mm/blow)                       (7) 

The CBR value is a correlation of the soil bearing capacity. In the new pavement design, it is required 

that the subgrade has an effective CBR of not less than 6% [12]. 

 

4. Results and Discussions 

The maximum subgrade CBR value obtained from the results of the DCP test is presented in Table 1.  

 

Table 1. Maximum CBR Value  

Site 1 2 3 4 5 6 

Depth (mm) 42 365 118 535 275 101 

DCP value (mm/blow) 35 120 145 80 75 60 

Maximum CBR value (%) 6.11 1.21 0.95 2.06 2.25 3.01 

For site 1, the maximum CBR value obtained is 6.11% at a depth of 42 mm. The maximum CBR value 

for site 2 is 1.21% at 365 mm depth. In site 3, the maximum CBR value is 0.95% at 118 mm depth. The 

maximum CBR value in site 4 is 2.06% at 535 mm depth. In site 5, the maximum CBR value is 2.25% 

at 275 mm depth. And last, in site 6, the maximum CBR value is 3.01% at 101 mm depth. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. CBR Value at Site 1, Site 2, and Site 3 
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The red vertical line is the minimum required CBR value for the subgrade of 6%. As seen on the 

CBR value graph at Site 1, the minimum required CBR value is reached at a depth of 42 mm with a 

value of 6.11%. The maximum CBR value can reach 18.59% at a depth of 45 mm. A good CBR value 

is obtained because Site 1 is located on the perimeter of Polinela's new campus area, closer to the existing 

road. The soil condition at Site 1 is still the original undisturbed soil. 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. CBR Value at Site 4, Site 5, dan Site 6 

 

At Site 2 to Site 6, the CBR value required for subgrade was not achieved. Even at Site 4, a 

maximum CBR value of 2.06 % was achieved at 535 mm depth. The other sites are located more 

profound into the area of Polinela's new campus. From the analysis results, it can be seen that the deeper 

land area, the CBR value does not meet the requirements, namely not less than 6%. The leak of CBR 

value is because the land area of Polinela's new campus is corn and cassava field that has undergone 

processing soil. Soil tillage is the process of loosening the soil to make it easier to plant and fertilize so 

that the soil grains become loose and not solid anymore. As a result of the tillage process, the soil's 

bearing capacity decreases to carry the load of the building on it. 

 

5. Conclusions and Recommendations 

 

From the results of the DCP test at six sites, the CBR value that meets the CBR requirements for 

subgrade is only found at Site 1, which is 6.01% at 42 mm depth. The CBR value at Site 2 to 6 did not 

reach the minimum required CBR value for subgrade. This is because Site 1 is close to the existing road 

and is still undisturbed soil. While Site 2 to Site 6 is located in an area temporarily used as corn and 

cassava fields planted by the community. The soil at Site 2 to Site 6 has undergone soil processing 

planted with corn and cassava. It is no longer undisturbed soil because the soil particles have become 

loose and reduced its bearing capacity. 

Suggestions that can be given are to cut the soil to the depth of the roots of corn and cassava or obtain 

the subgrade, and then a DCP test is carried out so that the CBR value data obtained will be more 

accurate. 
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Abstract. Dioscorea hispida is one of the 600 edible plant species belongs to Dioscoreaceae 

family. It is distributed in tropical and sub-tropical regions of Philippines, China, Taiwan, New 

Guinea, Malaysia, Fujian, Bhutan, Indonesia, Bangladesh, Sikkim, Thailand, Cambodia, Laos, 

Myanmar, Vietnam, and Africa. Each of the mature plant can produce up to 15 kg of tuber. 

However, it is economically insignificant due to the presence of toxic alkaloid dioscorine in the 

fresh tuber. The economic value and potential applications of D. hispida tuber starch will be 

discussed. Starch from D. hispida tuber has been researched for the applications in food and 

non-food industries. The starch was used as material in water filtration system, wastewater 

treatment, and thermoplastic film. The starch was also used as a food ingredient, and it can be 

further value added by converting it into glucose syrup and oligosaccharides prebiotic. Paste of 

D. hispida tuber has been shown to have ethno-pharmaceutical value in treating wound, 

vomiting and eye infection, and the fermented tuber (tape or tapai) has been shown to have 

health benefits in reducing hypertension and blood cholesterol level.  

 
 

 
1. Introduction 

Dioscorea hispida (or commonly known as yam) is a perennial monocotyledous tuber-producing 

climbing plant (Figure 1) which naturally thrives in tropical and sub-tropical regions of Philippines, 

China, Taiwan, New Guinea, Malaysia, Fujian, Bhutan, Indonesia, Bangladesh, Sikkim, Thailand, 

Cambodia, Laos, Myanmar, Vietnam, and Africa [1,2]. Although there are 1137 species of Dioscorea, 

only about 600 species are edible and D. hispida is one of them. Each mature plant of D. hispida can 

produce up to 15 kg of starchy tuber (Figure 2) which however contains water soluble toxic alkaloid 

dioscorine [3].  

 

https://doi.org/10.25181/icoaas.v2i2.2478
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10 
cm 

5 cm 

Figure 1. D. hispida climbing plant Figure 2. Tubers of D. hispida 

    

The presence of dioscorine has negatively impacted the value of the starchy tubers. Nevertheless, 

traditional method of steeping the tubers in flowing water has successfully removed the toxin to a safe 

consumption level, and one kg of fresh tuber can produce up to 270 g of starch powder. Therefore, the 

economic value and potential applications of D. hispida tuber starch will be explained in this paper.  

 

2. Composition and physical properties of starch from D. hispida tuber 

The starch was processed from D. hispida tubers obtained from Marang, Terengganu, Malaysia 

following these steps: washing and peeling the tubers, slicing the tuber into thin slices, submerging the 

slices in 5% of NaCl solution for 3 days, grinding the slices, separating the slurry, collecting the 

filtrate, sedimentation of the starch and drying of the starch [4]. D. hispida starch powder contained (in 

dry basis) 0.42% total crude protein, 0.23% total crude fat, 0.47% ash, and 98.88% carbohydrate. The 

carbohydrate was mainly starch (88.8%) with amylose to amylopectin ratio of 28:72.  

 

The proximate analysis in dry basis of D. hispida starch in comparison with other commercial 

starches (corn, sago, and potato) is shown in Table 1 (Napisah, 2019).  

 

Table 1. Proximate analysis of D. hispida and some commercial starches. 

 Crude Protein Crude Fat Ash Carbohydrate 

D. hispida 0.42 0.23 0.47 98.88 

Sago 0.22 0.14 0.19 99.45 

Potato 0.13 0.11 0.43 99.33 

Maize/corn 1.00 0.11 0.23 98.66 

 

The crude protein content of the starches ranged between 0.13% and 1.00% (Table 1), and corn 

starch contained the highest protein. D. hispida starch contained the highest crude fat (0.23%) and its 

ash content (0.47%) was similar with potato but higher than sago and corn starches. Ash content is an 

indication of mineral content of a food. This therefore suggests that D. hispida starch could be an 

important source of mineral. All the starch sources had high carbohydrate content of over than 98%.  

 

The physical property of D. hispida tuber starch is shown in Table 2 (Napisah, 2019). 

 

Table 2. Physical property of D. hispida tuber starch. 

Parameter Value 

• Granular size and morphology 2-4 µm, polyhedral shape 

• Bulk and tapped density 290 kg/m3, 410 kg/m3 

• Swelling power and solubility capacity 14.22 g/g, 5.48% 

• Water-holding and oil-holding capacities  2.78 g/g, 1.14 g/g 

• Pasting property Pasting temperature 78.15C; peak time 5.87 min; 
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peak viscosity 283.50 RVU 

• Diffraction pattern B-type starch 

 

The granules of D. hispida starch were observed at 5000× and 10000× magnifications using a 

scanning electron microscope as shown in Figure 3. The granules were of polyhedral shape with 

coarse surfaced without fissure.  The average diameter of D. hispida starch granule was 2-4 µm, the 

smallest granule if compared to other species of Dioscorea (23-40 µm) [5]. D. hispida starch granule 

was also the smallest as compared to that of sago (20-40 µm), potato (15-75 µm), and corn (8-12 µm). 

The compact and small granules make D. hispida starch has higher gelatinization temperature than 

corn starch. This is because corn starch granule has relatively weaker granular structural integrity due 

to the presence of natural pores and cavities on its surface [6]. 

 

  
 Figure 3. Scanning electron micrographs of D. hispida starch granules. Left, 5000×; Right, 10000× 

 

3.1 Non-food industries 

There are some potential applications of D. hispida tuber starch in non-food industries. Some 

but not limited examples are discussed here. 

  

3.1.1 Coagulant in wastewater treatment. Starch from D. hispida tuber is used as natural 

coagulant, an alternative to environmental detrimental chemical coagulant in textile 

wastewater treatment [7]. Textile mill wastewater is a high turbidity effluent which contains 

large content of dyes, significant amount of suspended solids that contributes to high COD 

concentration. Incorporation of 2.5 g D. hispida starch per L of textile mill effluent at pH 7, 

managed to remove COD, turbidity, and colour of the effluent by 28%, 94% and 64% 

respectively.  

 

3.1.2 Component in thermoplastic film. Chemical composition and physical property of starch 

and fibre waste from D. hispida tuber were analysed for the suitability as filler material for 

biodegradable thermoplastic film composite [8]. The experiment revealed that the starch and 

fibre have excellent thermal stability and high decomposition temperature of 309.7C and 

315.4C, and crystallinity index of 27.5% and 39.0%, respectively. It was concluded that 

starch and fibre waste of D. hispida tuber could be promising alternative sustainable biomass 

materials as renewable filler materials in food packaging application. 

  

3.1.3 Antifungal agent. Another application of D. hispida tuber starch is as an antifungal agent 

in wood decaying prevention [9]. An antifungal coating film containing D. hispida tuber 

starch to prevent wood decay was developed. Rubber wood coated with a modified film 
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coating formula with a ratio of 2:1:1:1 

(polyvinyl alcohol: starch: sorbitol: hexamethylenetetramine) was able to retain 

approximately 50% of its original weight. Moreover, the coating film was effective to inhibit 

the growth of fungi G. trabeum and C. versicolor. 

 

3.1.4 Component in water filtration membrane. D. hispida starch was used as the material in 

water filtration membrane. This is achieved by constructing a forward reverse membrane 

made of a glutaraldehyde-crosslinked chitosan and D. hispida starch (3% chitosan, 1.5% 

D. hispida starch, 5.6 × 10-5 mol glutaraldehyde, and 0.4% glycerol) into a fabricated water 

filtration bag [10]. It was concluded that the filtered brackish water using the filtration bag 

with chitosan/D. hispida starch membrane had met the quality standards for drinking water by 

WHO. 
3.2 Food industry 

3.2.1 Starch as food ingredient. D. hispida starch has been researched to be used as food ingredient in 

replacing a certain percentage of wheat flour in the making of muffin, cookies and bread, and these 

food products have gained good customers’ acceptance. Therefore, D. hispida starch has the potential 

as a food ingredient in bread and confectionary. As a result, large quantity of D. hispida starch is 

needed to fulfill the industrial demand. Cell wall of D. hispida tuber contains up to 48.2% cellulose 

and pectin. Cell wall degrading enzymes such as cellulase and pectinase are commonly used to 

degrade the cell wall components to release the intracellular content.  

Enzymatic approach was attempted to obtain a higher yield of starch extraction from D. hispida 

tuber. Cell wall degrading enzymes (cellulase, pectinase or combination of cellulase and pectinase) 

were added into D. hispida tuber pulp.  After the enzyme reaction was terminated, starch slurry was 

left to sediment and the extracted starch was dried. Table 3 shows the enzymatic reaction condition, 

yield of starch and percent increase in starch yield after incorporating cell wall degrading enzymes 

during the starch extraction method. 

 
Table 3. Yield of extracted starch as affected by cell wall degrading enzymes. 

Sample Enzyme Reaction 

Condition 

Yield of Starch  

(%, w/w) 

% Increased 

Without enzyme (Control) - 27.00 - 

Cellulase (C) pH 5, 37C, ratio 1:2, 2 h 39.15 45 

Pectinase (P) pH 4, 50C, ratio 1:2, 3 h 35.78 29 

Combination C and P pH 4.5, 45C, ratio 1:2, 2 h 51.98 97 

Note: The enzyme reacted with tuber pulp at a ratio of 10 unit of enzyme to 10 g, 20 g or 30 g of pulp 

for a duration of 4 h with interval sampling.  

 

The yield of the extracted starch was increased by 45%, 29% and 97% by using cellulase, 

pectinase, and combination of cellulase and pectinase (unpublished data), respectively as compared to 

the control sample which was extracted according to the conventional starch extraction method [4].  

 

3.2.2 Glucose syrup. D. hispida tuber starch can be further processed to glucose syrup. Starch 

polysaccharides consist of amylose and amylopectin. Amylose is a linear polymer of glucose linked by 

α-1-4 glycosidic bonds and amylopectin is a branched polymer of glucose linked by α-1-4 and α-1-6 

bonds. The glucose syrup was obtained by treating the gelatinized D. hispida starch with a consecutive 

action of α-amylase and glucoamylase [11]. Table 4 shows the enzymatic reaction condition. 

 

Table 4. Enzymatic reaction condition. 

Sample α-amylase Glucoamylase 

Gelatinized starch pH 6.9, 70C, 60 min pH 4.5, 60C, 40 min 
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Note: Enzyme was maintained at 1 U per 2 g of starch. Reaction was allowed to occur for 90 min for 

each enzyme and interval sampling was carried out for total reducing sugars concentration analysis. 

 

α-amylase hydrolyzed amylose polymer into oligosaccharides and maltose. Reacting the starch 

polysaccharides with α-amylase for 60 min had increased the total reducing sugars concentration as 

maltose by 148%. The mixture was consecutively reacted with glucoamylase for 40 min and the final 

mixture had a total reducing sugars concentration of 4.42 mg/mL dextrose equivalent value of 42%. 

Glucoamylase hydrolyzed disaccharides maltose to glucose monomers. As a result of the enzymes 

reaction, the starch polysaccharides were fully hydrolyzed to glucose and fructose as determined by 

using a HPLC system. D. hispida glucose syrup had a dextrose equivalent value of 42% with 99.7% of 

the sugars were glucose and 0.3% was fructose.  

 

 

3.2.3 Oligosaccharides prebiotic. Starch was extracted from D. hispida and further processed to 

oligosaccharides via enzymatic hydrolysis (Napisah, 2019). The oligosaccharides were evaluated for 

their prebiotic potential which are resistant to gastric acid and gastrointestinal enzymatic digestions, 

resistant to intestinal absorption. The prebiotic oligosaccharides should be metabolized by beneficial 

intestinal microflora and producing short chain fatty acids.  

D. hispida oligosaccharides was obtained from the starch hydrolysis with sequential action of α-

amylase and pullulanase on 10% (w/v) starch for 6 hours. The yield of oligosaccharides produced was 

19.3 mg g-1 of starch and mixture with degree of polymerization (dp) of 2-7 was separated and 

used for prebiotic potential study (Figure 4).  

 
Figure 4. HPLC chromatogram of DHOS obtained after hydrolysis of 10% (w/v) D. hispida 

tuber starch by sequential activity of α-amylase and pullulanase for 6 h 

 

The oligosaccharides were subjected to gastric juice digestion at pH 1-pH 4 for 180 h. The 

oligosaccharides were partially digested at high acidic pH 1 and pH 2 but resisted the digestion by the 

gastric juices at pH 3 and pH 4.  

The oligosaccharides were also subjected to gastrointestinal tract digestive enzymes; salivary α-

amylase, and pancreatic pepsin and pancreatin. At least 64% of the oligosaccharides were still intact 

and more than 50% of the D. hispida oligosaccharides retained in the dialysis tubing, indication of its 

resistance towards digestive enzyme hydrolysis and intestinal absorption.  
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Incorporation of D. hispida oligosaccharides in the culture medium of selected beneficial bacteria 

was able to enhance the bacterial growth, reduce the pH medium, produce substantial amount of lactic, 

acetic, and propionic acids, and exhibited positive prebiotic activity score [12]. In conclusion, 

oligosaccharides of D. hispida tuber starch have the potential to be used as a dietary prebiotic 

ingredient. 

 

4. Pharmaceutical Benefits 

4.1 Ethnobotanical use and ethnopharmacological use 

Although the pharmaceutical benefits of D. hispida tuber have not been scientifically proven, native 

people around the world has been using the tuber for (a) eye treatment by applying the eye with water 

of soaked tuber, (b) foot skin treatment by pasting the tuber on the affected parts overnight to treat the 

peeling of skin, (c) treatment of vomiting, indigestion, and used as a purgative, (d) wound and injury 

treatment by applying roasted tuber paste on the affected area. Kumar and co-workers had studied on 

the ethnopharmacological potential and traditional use of Dioscorea species by the local people of 

Similipal Biosphere Reserve, Odisha, India [13].  

Besides providing energy source from the dietary starch carbohydrate, tuber of Dioscorea species 

possess various secondary metabolites which are responsible for the medicinal properties of the tuber. 

Bioactive compounds identified in Dioscorea species were saponins, alkaloids, flavonoids, tannin, 

phenols, allantoin (a purine derivatives), furanoid norditerpenes cyanogens, and lutein. Allantoin was 

found to be in higher concentration in Dioscorea species than in any other plants (Fu et al., 2006). 

Therefore, it was recommended that allantoin be a standard compound for the quality control of 

Dioscorea tubers. Allantoin inhibits the activity of α-amylase and α-glucosidase which is responsible 

for its antihyperglycemic/antidiabetic action. Furthermore, it has antioxidant and antidyslipidemic 

activities.  

Fermented Dioscorea sp. tuber (tape or tapai ubi) with red mold (usually is Monascus sp.) has been 

proven to have antihypertensive, antidiabetic, antilipidemic and anticancer activities.  

 

4.1 Antihypertensive agent 

Systolic blood pressure (SBP) and diastolic blood pressure (DBP) of hypertensive rats, orally 

administered with 75 mg fermented Dioscorea per kg of body weight for 8 weeks, decreased 

significantly. Administering 150 mg/kg of fermented Dioscorea to the rats had significantly reduced 

the SBP and DBP after 8 h of administration. This is because the fermented Dioscorea contained γ-

aminobutyric acid, anti-inflammatory yellow pigments (monascin and ankaflavin), and angiotensin-l-

converting enzyme (ACE) inhibitory activity (Wu et al., 2009). 

 

4.2 Antidiabetic and antistress agent 

Fermentation of Dioscorea tuber with red mold produced a yellow pigment monascin. This pigment 

showed antidiabetic activity in streptozotocin-induced diabetic rats. Blood glucose and serum insulin 

of the rats which were fed with 30 mg monascin/kg/day for 8 weeks was attenuated and increased 

respectively (Shi et al., 2012). The same group of researchers also studied the effect of monascin from 

the fermented Dioscorea on the lifespan of Caenorhabditis elegans under a high-glucose condition, 

and it was found that monascin increased stress resistance and expression of the stress response genes, 

thus extended the lifespan of the C. elegans. 

 

4.3 Antilipidemic activity 

Monacolin K (lovastatin) is a secondary metabolite produced by Monascus purpureus during the 

fermentation of D. hispida tuber with red mold. Monacolin K is an inhibitor for HMG-CoA reductase 

in cholesterol biosynthesis. Fermented Dioscorea exhibited higher anti-cholesterol activity than 

fermented rice because monacolin K production was higher in the fermented Dioscorea (Lee et al., 

2010). Besides monacolin K, yellow pigments monascin and ankaflavin produced during the 

fermentation had also shown significant effect on lowering cholesterol, triglyceride, and low-density 

lipoprotein cholesterol levels in the blood serum and aorta lipid plaque of the tested hyperlipidemic 

rats (Lee et al., 2010). 
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4.4 Anticancer activity 

Ethanolic extract of fermented Dioscorea tuber with red mold was tested for its anti-cancer effect on 

cancer-induced hamster. The carcinogenesis of buccal pouch of the hamster was induced by 7,12-

dimethyl-1,2-benz[a]anthracene (DMBA). The ethanolic extract had shown therapeutic potentials 

against oral cancer as it had decreased nitric oxide, reactive oxygen species, and prostaglandin E2 

overexpression, and simultaneously increased p53, serum tumor necrosis factor-α (TNF-α), and 

interleukin-1β (IL-1β) to significantly stimulate caspase-8 and -3 activities, indicating that the extract 

had managed to reduce oxidative damage caused by DMBA and induced apoptosis in the oral cancer 

cells (Hsu et al., 2011). 

 

5. Conclusion 

D. hispida tuber has gained great attention due to its starch content. Starch of D. hispida tuber has 

potential use in food (as starch, oligosaccharides, and glucose syrup) and non-food industries (as 

thermoplastic film, antifungal agent, filtration membrane and coagulant). Secondary metabolites from 

fermented D. hispida tuber with red mold have been researched for their pharmaceutical benefits as 

antihypertensive, antidiabetic, antilipidemic and anticancer agent.  
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Abstract. Chitosan is a natural biopolymer with the second largest abundance after cellulose. 

This compound was obtained from the deacetylation of chitin from crab shell waste obtained 

in province of Lampung. It is known that chitosan has antibacterial properties because it has 

an amino group. However, a modification process needs to be carried out to produce 

compounds with more specific properties and benefits. The purpose of this study was to 

synthesize and to determine the characterization and antibacterial activity of carboxymethyl 

modified chitosan. Based on the research results obtained as much as 10.24% chitosan (per 

weight of crab shell powder) and carboxymethyl chitosan as much as 72.9% (per weight of 

chitosan). FTIR analysis of the derivative confirmed the incorporation of the carboxymethyl 

groups. Chitosan has a water content of 0.49% while carboxymethyl modified chitosan has a 

water content of 0.67%. The ash content of chitosan was 0.33% and the ash content of 

carboxymethyl modified chitosan was 0.69%. The synthesized chitosan has antibacterial 

activity against E.coli bacteria with the inhibition zone of 10 mm while against S. Aureus it 

had an inhibition zone of 11.89 mm. Meanwhile the inhibition zone of carboxymethyl 

chitosan against E.coli bacteria was 11.50 while that for S. Aureus was 12 mm. 

1. Introduction 

Chitosan is a natural product which is a derivative of the polysaccharide chitin. Chitosan is also an 

abundant cationic polymer after cellulose and is antibacterial, nontoxic, biodegradable and compatible. 

Chitin which is a source of chitosan can be obtained from marine biota, especially from crustaceans 

and arthropods such as shrimp and crabs. The process of isolation of chitin and chitosan from natural 

sources and the utilization of the antibacterial properties of chitosan have been carried out in previous 

studies. 

 [1] isolated chitosan from crab shell waste and has potential antimicrobial properties on various 

bacteria such as Escherichia Coli, Straphylococccuc aureus etc. [2] also stated that chitosan derived 

from shrimp has antibacterial activity against both gram-positive and gram-negative bacteria. Chitosan 

as an edible film has also been studied by [3], where chitosan effectively inhibits bacterial growth and 

effectively reduces water evaporation and product oxidation. 

In this study, chitosan derivative compounds will be used, namely carboxymethyl chitosan from 

crab shell waste and tested for its antibacterial activity against gram-positive and gram-negative 

bacteria. Later this compound can be used as an antibacterial agent that is easily soluble in water 

media and can be applied in various fields such as; food, cosmetics, agriculture and pharmaceutical 

industries. 

https://doi.org/10.25181/icoaas.v2i2.2479
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2. Methods 

2.1. Material 

The materials to be used are crab shell waste, NaOH, HCl, Acetic Acid, Methanol, Monochloroacetic 

Acid, Aquades, Filter Paper, gram positive bacteria (Staphylococcus aureus) and gram negative 

bacteria (Escherichia coli), aquades, Whatman 42 ashless circles filter paper 110 mm, universal 

indicator. 

2.2. Chitosan synthesis 

Crab shell powder was mixed with 4% NaOH solution and stirred for 60 minutes for the 

deproteination step. The precipitate obtained was washed and dried. The deproteinized precipitate was 

reacted with 1M HCl solution for demineralization. The chitin obtained was then converted into 

chitosan through a deacetylation process with 60% NaOH for 3 hours. The chitosan obtained was then 

washed with distilled water and dried at 60°C. 

 

2.3. Synthesis of carboxymethyl chitosan 

The synthesized chitosan was alkaline esterified using 20% NaOH solution for 15 minutes. 

Monochloroacetic acid was then added to the chitosan solution and stirred for 2 hours at 40°C. The 

solution mixture was then neutralized with acetic acid solution, then poured into an excess of 70% 

methanol solution. The solution mixture was then filtered and washed with methanol. The 

carboxymethyl chitosan product obtained was then dried at 55°C. 

 

2.4.  FTIR characterization of chitosan and carboximethyl chitosan 

Chitosan and carboxymethyl chitosan were analyzed for water content and ash content using the 

AOAC method (1970) and characterized using an FTIR spectrophotometer to determine the functional 

groups characteristic of chitosan. 

 

2.5. Antibacterial test of chitosan and carboximethyl chitosan using diffusion assay 

S. aureus and E. coli were used as targeted Gram-positive and Gram-negative bacteria, respectively. 

Antimicrobial characteristics of the chitosan and carboxymethyl chitosan were determined using an 

agar diffusion assay (paper disk). In brief, 7 ml of soft-layer nutrient agar containing approximately 

106 CFU/ml of the tested bacterial strains were poured over the plate count agar layer. The 1 cm in 

diameter shaped paper disk coated chitosan and carboxymethyl chitosan were placed on the plate and 

all plates were incubated at 37°C, and the zone of inhibition in contact and around the test samples 

were recorded after 24 h of incubation. 

 

3. Results and Discussion  

3.1. Chitosan synthesis 

Chitosan preparation from crab shell waste is generally carried out through 4 stages of treatment, 

namely preparation, deproteination, demineralization, and deacetylation. The preparation stage 

includes washing, drying, and grinding the crab shells to obtain a powder that passes a 100 mesh sieve. 

 The deproteination stage aims to remove the protein contained in the crab shell. In the 

deproteination stage, the yield was 79.21%. This shows that the protein that is lost in the 

deproteination process is 20.79%. 

 The next stage is the demineralization stage, namely the removal of minerals in the crab shell. At 

this stage, the yield of 21.32% was obtained. This shows that most of the components that make up 

crab shells are metal minerals, especially calcium carbonate (CaCO3) and calcium phosphate 

[Ca3(PO4)2] [4].  The mineral removal process is estimated according to the following reaction: 

2HCl(aq)  +   CaCO3 (s)                     CaCl2 (aq) + H2O (l) + CO2 (g) 
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Ca3(PO4)2 (s) + 6HCl(aq)                   3CaCl2 (aq) + 2H3PO4 (aq) 

The last step is deacetylation, which is the removal of the acetyl group. At this deacetylation stage, 

the yield of 60.67% was obtained. In the deacetylation process, the bond between the carbon in the 

acyl group and the nitrogen in the chitin is broken into an amino group. When the deacetylation 

process uses a high concentration of NaOH solution, in the solution NaOH will decompose into Na+ 

and OH- ions. The hydroxyl ion then attacks the electropositive carbonyl carbon. The final product of 

this reaction is chitosan and sodium acetate salt as a by-product. 

Based on the yield data from the stages of deproteination, demineralization, and deacetylation, it 

can be concluded that in the preparation process of chitosan from crab shell powder, the total yield is 

10.24%. So from the initial weight of 100 grams of crab powder, 10.24 grams of chitosan will be 

obtained. 

Synthesis of carboxymethyl chitosan. Carboxymethyl chitosan, which is a chitosan derivative 

compound, was synthesized from chitosan raw material obtained through the preparation process from 

crab shell powder. Chitosan modified carboxymethyl was synthesized by reacting chitosan with 

monochloroacetic acid. The reaction for the conversion of chitosan to chitosan modified 

carboxymethyl is estimated as follows: 

R-OH + Cl-CH2-COOH  → R-O-CH2-COOH  

Chitosan    carboxymethyl chitosan 

In this study, the yield of carboxymethyl chitosan was 72.9% by weight of chitosan powder. This 

shows that chitosan which is the raw material for the synthesis of carboxymethyl chitosan has 

decreased in mass because according to the theory, the mass of carboxymethyl chitosan should be 

greater than the mass of chitosan due to the substitution of hydroxyl groups with carboxyl groups. The 

phenomenon of decreasing the mass of chitosan may occur when mixing chitosan with 20% NaOH 

solution which causes the dissolution of protein residues and the possibility of breaking the acetyl 

group into an amine group [5] Thanakkasaranee, et al (2021). 

Characterization of carboxymethyl chitosan.  The formation of carboxymethyl chitosan is 

indicated by changes and shifts in the IR spectra of chitosan and carboxymethyl chitosan, as shown in 

Figure 1. 

 

 

 

 

 

 

Figure 1. IR spectra of (A) Chitosan and (B) carboxymethyl chitosan 

Based on Figure 1, it can be seen that in the IR spectra of carboxymethyl chitosan, an absorption peak 

appears at a wave number of 3448.72 cm-1 which is the absorption of the stretching vibration of the -

OH group which overlaps the absorption of the stretching vibration of -NH. The absorption peak of 

the C-H stretching vibration shifted from 2854.65 cm-1 to 2885.51 cm-1 and the intensity decreased, 

possibly indicating the re-disconnection of the acetyl group from the chitosan polymer chain due to 

treatment with 20% NaOH solution. The increase in the absorption peak of the amide I band (C=O 

stretching) that appears at wave numbers 1658.78 cm-1 and 1627.92 cm-1 indicates an increase in the 
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C=O group due to the addition of a carboxylate group (-COOH) which means that CS-O has been 

formed carboxymethyl chitosan[6] Bukzem, et al (2021). In addition to the evidence of the appearance 

of two C=O absorption peaks, the formation of Carboxymethyl chitosan from chitosan can be 

strengthened by the widening of the CO stretching vibration absorption peak that appears at wave 

numbers 1072.42 cm-1 and 1026.13 cm-1, which indicates that there has been addition of a 

carboxylate group. 

Based on the comparison analysis of functional groups between chitosan and carboxymethyl 

chitosan above, it is concluded that carboxymethyl chitosan has been formed due to the appearance of 

characteristic peaks of carboxymethyl chitosan, while characteristic peaks of chitosan are reduced. 

Water content.  The synthesized carboxymethyl chitosan in this study had a water content of 

0.67%, which was higher than the initial water content of 0.49%. This shows that the carboxymethyl 

chitosan compound has the ability to bind water molecules stronger than the ability to bind water 

molecules by chitosan. 

The greater ability to bind water molecules in carboxymethyl chitosan than chitosan is probably 

due to the presence of carboxymethyl groups in the structure of carboxymethyl chitosan. The presence 

of a carboxymethyl group that replaces the H atom in the hydroxyl group on the C-5 atom of the 

chitosan structure causes more hydrogen bonds to occur with water molecules, causing more hydrated 

water molecules surrounding the carboxymethyl chitosan chain than those surrounding the chitosan 

chain.  

Ash content.  The carboxymethyl chitosan synthesized in this study had an ash content of 0.69%. 

The ash content of carboxymethyl chitosan was higher than that of chitosan, which was 0.33%. These 

data indicate that chitosan derivative compounds have a higher carbon content than chitosan. The 

increase in ash content of carboxymethyl chitosan compounds was most likely caused by the 

substitution of H atoms in the hydroxyl group on the C-5 atom of the 23 chitosan structure with a 

carboxymethyl group so that the number of carbon atoms in the carboxymethyl chitosan chain was 

more than in the chitosan chain. 

Antibacterial activity of chitosan and carboxymethyl chitosan.  The inhibition zone of chitosan 

alone against E.coli and S.aureus is 10 mm and 11.89 mm respectively. While carboxymethyl chitosan 

with concentration of 1% has inhibition zone of 11.50 mm againts E.coli and has inhibition zone of 12 

mm againts S. aureus. As is known, chitosan has an amino group (NH2) which will become 

ammonium (NH3+) in an acidic medium [7](Hoseinnejad, et al. 2018). The positive charge of this ion 

will interact with the negatively charged bacterial cell wall, so that it can inhibit the growth of 

bacteria, both gram-positive and gram-negative[8](Tanpichai, et al 2020). When viewed from the 

antibacterial activity of chitosan and carboxymethyl chitosan, there was no significant difference. 

However, the zone of inhibition against E. coli bacteria is smaller than that of S. aureus bacteria, this is 

because the cell wall structure of E. coli bacteria has a more complex cell wall structure (three layers). 

This inhibits the antibacterial agent from penetrating the bacterial cell wall. 

 

4. Conclusions  

Based on data analysis and discussion, it can be concluded that: (1) Carboxymethyl chitosan can be 

synthesized from chitosan derived from crab shell waste by reacting chitosan with monochloroacetic 

acid in 20% NaOH solution with 72.9% in yield from chitosan powder.; and (2) Carboxymethyl 

chitosan can act as antibacterial agents that have an inhibitory zone against E.Coli bacteria 11.50 mm 

and 12 mm againts S. Aureus. 
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Abstract. Road geometric design requires topographic data of road alignment plans. National 

Digital Elevation Model (DEMNAS), published by the Geospatial Information Agency, could 

be used as preliminary data to design horizontal and vertical alignments. This research aims to: 

the site plan of Polinela 2nd campus geometric correction, 3D modeling of ground-level surface 

based on DEMNAS, overlaying the road alignment plan on 3D modeling of ground-level surface, 

identifying the point of intersection, calculating parameters of road bend, describing the ground 

level profile of the roads alignment plan. Geometric correction, modeling, computing, and 

drafting were formulated with Autodesk Civil 3D software. The roads plan, which had a bend in 

its segment, was analyzed. The roads plan would be modeled on a 3D surface to be analyzed for 

its horizontal alignment parameters, including bend angle, bend radius, circular arc length, 

transition arc length, superelevation, and the appropriate type of bend. The horizontal alignment 

parameter analysis refers to the road geometric planning standards set by the Ministry of Public 

Works and Public Housing. The results show that the four road segments that had to be analyzed 

for the bend parameters and the appropriate type of bend were full circle (FC) and spiral spiral 

spiral (SCS). 

1. Introduction 

The road is a land transportation infrastructure that includes all parts, including complimentary 

constructions and equipment intended for traffic on the ground surface, above, or below ground level 

except for railroads, lorries, and cableways [1].  

 Politeknik Negeri Lampung (Polinela) has compiled a site plan of campus II that considers the 

direction of the Kota Baru area of Lampung Province, the movement network plan, the future 

development scenario Polinela, and other factors [2]. Apart from the layout of the building, the site plan 

visualized the road alignment plan (Figure 1). 

 

https://doi.org/10.25181/icoaas.v2i2.2480
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Figure 1. Road Network Plan of Polinela Campus II 

  

The road network plan within the campus area needs to be planned appropriately following the standard 

set out in the geometric planning of the road, covering 3 (three) criteria: vehicles, traffic volume, and 

speed [3–7]. These three criteria would determine the road geometry, both horizontally and vertically. 

Horizontal alignment was the initial part of the geometric planning of the road, which includes planning 

the bend of the road along its trace. 

 There were 2 (two) essential things in planned road bends that must be determined based on field 

conditions, namely the shape of the curve and superelevation [5,8]. Based on the arc components that 

made the bend up, the shape of the bend was divided into 3 (three) conditions. They were full circle 

(FC) bend formed by whole circular arc, spiral–spiral (SS) bend formed by transitional arches, and spiral 

circle spiral (SCS) bend formed by transitional arcs and circular arc [9–11]. At the same time, 

superelevation was a transverse slope at the bend, which served to offset the centrifugal force received 

by the vehicle when the vehicle passed through the turn at the design speed  [12,13]. 

 Topography was an essential factor in the geometric planning of roads that would significantly affect 

the volume of earthworks (excavations and embankments), which would affect the investment costs of 

road construction [11,14,15]. Along with the development of technology, especially in geomatic, 

topographic data was not only in the form of coordinate point vector data but has developed towards 

digital data, namely digital elevation model (DEM). In the national scope of Indonesia, the Geospatial 

Information Agency has provided DEM, which was accessible to all parties, namely DEMNAS data 

which in raster type spatial data with good accuracy [16,17]. DEMNAS produced a minimum of 0.148 

meters in residential areas [18]. 

 Related to DEMNAS data used for geometric road planning, available modeling software for 

DEMNAS data processing and geometric road modeling was, such as Global Mapper, ArcGIS, 

AutoCAD, Autodesk Civil 3D, and others. The advantages of using it in geometric road planning were 

minimizing the cost of measuring the topography of the planned area, horizontal alignment planning 

became faster and more precise, and changed parameter values in the scheduled of road alignment would 

directly change all components of the planning, including situation map, alignment, longitudinal 

sections, cross-sections, and other desired design products. 
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2. Methods 

This research was conducted from May to September 2021 on the campus II of Polinela, located in Kota 

Baru, Province of Lampung. The research method used is software modeling. The object of research is 

the road trace plan, which is visualized in Polinela Campus II's site plan. 

 Data were obtained from various sources, including Geospatial Information Agency and Polinela. 

Through the official website of BIG, DEMNAS was downloaded within an exciting area which provided 

from map of Polinela Campus II. The road trace was digitized based on the site plan map of Polinela 

Campus II. DEMNAS and the road path were projected in the same coordinate projection to be 

overlayed. The ground-level surface of the Campus II area was modeled from DEMNAS as a 

background in horizontal alignment design that referenced the site plan of road trace. 

 The road trace described the positioning of start, finish, and points of intersection (PI) between 

tangents. These data would be referenced in horizontal alignment modeling on the surface generated 

from DEMNAS.  

 The modeling designed parameters consisted of: plan speed, the radius of the circle, length of the 

process, length of spiral,  and superelevation that modeled to three types of road bend were full circle 

(FC), spiral circle spiral (SCS), and spiral (SS). The type of bend that is most inlined to Bina Marga 

(BM) standard was chosen in each angle which is designed to refer to the point of intersection (PI) 

position (X, Y, Z) that would be used to draft bend and superelevation diagram. 

 The following design criteria based on the geometric design standards manual (Bina Marga Standard) 

were assigned to the horizontal geometry of the center line and also to the profile and cross-section of 

the roadway were: design speed 30 km h-1 average superelevation rate 2%, maximum superelevation 

rate 10%, crown road type, coefficient of friction 0.166, carriageway width 4 x 3.5 meter with 2-meter 

separator. 

 

 

3. Results and Discussion  

3.1. Point of Intersection  

Digitized site plan resulted in road trace that described the positioning of start, finish, and points of 

intersection (PI) between tangents illustrated below (Figure 2). 

 

Figure 2. Position of start, finish, and PI 
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 In this research, the object of traces are AB, AC, and BC that geographically could be defined as the 

position of start, finish, and points of intersection (PI) between tangents (Table 1). 

Table 1. The object of traces are AB, AC, and BC that geographically could be defined as the position 

of start, finish, and points of intersection (PI) between tangents 

 

Trace PI 
UTM Zone 48S 

Tangent 
X Y 

AB PI1 548.966,26 9.416.023,99 A-PI1 and PI1-B 

AC PI1 548.966,26 9.416.023,99 A-PI1 and PI1-PI2 

 PI2 549.038,99 9.415.951,24 PI1-PI2 and PI2-C 

BC PI1 548.966,26 9.416.023,99 B-PI1 and PI1-PI2 

 PI2 549.038,99 9.415.951,24 PI1-PI2 and PI2-C 

 

3.2. Ground Level Surface 

Overlaying traces on DEM resulted from an elevation of start, finish, and points of intersection (PI) 

between tangents (Figure 3). The slope value of the deviation could be calculated based on flat distance 

and difference in height between points.  

The elevation of start, finish, and a 3D analysis calculated points of intersection (PI) between tangents 

to input DEMNAS cell values to facts overlayed. The difference of height (dz) and flat distance (dh) 

could calculate the ground surface at tangents slope (Table 2). The value of dz was determined by the 

difference of elevation between the two points. In comparison, the value of dh was determined by 

abscissa and ordinate between two points. 

 
Figure 3. Overlaying Road Segment on DEMNAS 
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Table 2. The difference of height (dz) and flat distance (dh) could calculate the ground surface at 

tangents slope 

Tangent dh (m) dz (m) Slope 

A-PI1 82.99 -1.00 -0.0120 

PI1-B 126.47 -2.00 -0.0158 

PI1-PI2 102.86 0.00 0.0000 

PI2-C 115.96 -3.69 -0.0318 

B-PI1 126.47 2.00 0.0158 

 

3.3. Bend Modeling 

The assumptions used in the bend modeling were 30 kph in speed design, 2% for en, and maximum side 

slope (emax) 10%. These values referred to BM standard with local road criteria on flat to hilly 

topographic terrain. Each trace (segment) of the road (AB, AC, and BC) were modeled to determine the 

type and parameters of bend on the point of intersection (PI).   

Bend modeling of segment AB determined that type of bend on PI1 was SCS which parameters were 

45 m for a length of spirals (LS), the radius of circle 120 m, and total length of bend reach 141.85 meters 

(sta. 0+008.98 to 0+150.83).     

Bend modeling of segment AC determined that type of bend on PI1 was SCS which parameters were 

45 m for a length of spirals (LS), the radius of circle 50 m, and total length of bend reach 123.53 meters 

(sta. 0+008.98 to 0+132.51). While the type of bend on PI2 was FC which parameters 50 m and 39.26 

m for a radius of circle and length of bend (LC), 39.26 m length was measured from sta. 0+140.65 to 

0+179.91. 

Bend modeling of segment BC determined that type of bend on PI1 was SCS which parameters were 

45 m for a length of spirals (LS), the radius of circle 130.05 m, and total length of bend reach 147.15 

meters (sta. 0+049.85 to 0+197.00). The type of bend on PI2 was the same as the AC segment (Figure 

4). 

 
Horizontal Alignment of Segment AB 
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Horizontal Alignment of Segment BC Horizontal Alignment of Segment AC 

Figure 4. Bend Modeling in Autodesk Civil 3D 

The results of the horizontal alignment modeling above were plotted on the ground surface to produce 

a flat alignment plan. The centerline of horizontal alignment was offset to reach the typical roadway 

cross-section, in this case, using a 4 x 3.5-meter carriageway width with a 2-meter separator (Figure 5). 

The offsetting of the centerline above resulted from a horizontal alignment plan of the roadway for AB, 

AC, and BC segments in the same surface field. 

  

Center Line (CL) of Horizontal Alignment Result of Offsetting CL 

Figure 5. Horizontal Alignment Plan 
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3.4. Ground Level Along Trace of Road 

Modeling surface from DEMNAS and horizontal alignment plan in Autodesk Civil 3D could describe 

ground level surface along the center line of flat alignment plan. The ground-level surface would be 

drafted in the long section from the start to the finish point of each segment (Figure 6). 

 

 

 

 
Figure 6. Ground Level Surface Along with CL of Horizontal Alignment 

The long roadway segments section above gave important information of horizontal alignment were 

1) original ground level along the center line of each segment and 2) original ground level of each bend 

parameters, TS – SC – CS – ST (SCS type) and PC – PT (FC type). 

The long section of the AC segment described that ground-level surfaces were flat to hilly and 

through 2 (two) types of bend, SCS, and FC. The character in SCS type (TS to ST point) was relatively 

flat, so this section could design the vertical alignment that minimized excavation and embankment 

work. The AB segment's extended area was similar to the AC segment but along the segment just 

through 1 (one) type of bend, FC.  

The long section of the BC segment described that the ground level surface was trough 2 (two) types 

of bend, SCS, and FC. The character in SCS type (TS to ST point) was hilly, uphill from TS to ST. 

Along the FC segment, the surface also was hilly, downhill from PC to PT, when the design of vertical 

alignment has to notice AC segment because FC section in BC segment is the same FC section in AC 

segment. 

This information would be needed to design and model vertical alignment that would affect roadway 

safety and investment.  
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4. Conclusions  

Based on the results of research and discussion, it can be concluded that the type of roadway bend was 

spiral – circle – spiral (SCS) and full circle (FC) for 3 (three) segments of the roadway as the research 

object. AC segment consisted of two types of bend, SCS, and FC, with a total length of angle, reaching 

123.53 meters in SCS type and 39.26 m length in FC type. AB segment consisted of one kind of bend, 

was SCS with a total length of angle reach 141.85 meters. The BC segment consisted of two kinds of 

the curve, SCS, and FC, with a full bend, reaching 147.15 meters in SCS type and 39.26 m length in FC 

type. The ground-level surfaces of the centerline of the roadway were flat to hilly. The flat to hilly 

surfaces were revealed in AC and AB segments, and the fully hilly surface was in the BC segment. 
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Abstract. West Lampung Regency is one of the regencies in Lampung Province that is 

vulnerable to landslides. Quoted from the official website of the National Disaster Management 

Agency (BNPB), it is stated that 50% of sub-districts in the West Lampung Regency are areas 

prone to landslides. This study detects landslide-prone zones in West Lampung Regency with a 

GIS spatial analysis approach. The results showed some sub-districts in West Lampung Regency 

that are at high to very high risk of landslide hazards with a percentage of 40.66% of the district's 

area. 

 

 

1.     Introduction 

Indonesia is located on the equator, so it receives a lot of heat from the sun and high rainfall. As a result, 

Indonesia has become one of the areas prone to hydro-meteorological natural disasters such as floods, 

droughts, large ocean waves, and so on [1]. Data from the National Disaster Management Agency [2] 

recorded that throughout 2021 there had been various disasters in Indonesia, ranging from earthquakes, 

fires, droughts, floods, landslides, cyclones tidal waves.  

Based on the data on the page, a landslide disaster is a disaster that ranks third in terms of the number 

of occurrences. It was recorded that throughout 2021 from January to mid-April, 222 landslides occurred 

across Indonesia. Landslide is a downslope movement by the mass of soil and rock that makes up the 

slope. This soil movement is one of the geological processes that occur due to the interaction of several 

conditions, including geomorphology, geological structure, hydrogeology, and land use [3].  

The main factors that cause landslides include steep slopes, less dense and thick soil, high rainfall, 

types of land use, vibration, the presence of heap material on cliffs, old landslides, deforestation, and 

waste disposal areas [1]. In general, landslides occur in tropical, hilly areas, which often occur during 

the rainy season due to disturbance of soil stability. This disturbance of soil stability triggers the 

movement of soil and rock masses or a mixture of the two to descend the slope. 

Like floods, landslides are natural disasters that can be predicted because they are associated with 

high rainfall. Because the water content factor is quite dominant, landslides often occur in the rainy 

season in areas with steep topography. The elements are closely related, such as soil type, rock type, 

rainfall, land slope, and land use. In addition, human factors, namely human activities on land that 

burden slopes, also contribute to the occurrence of landslides and in utilizing lands such as mining, 

explosions, land changes, and uncontrolled deforestation [4]. 

West Lampung Regency is one of the regencies in Lampung Province, with the capital city Liwa. 

The land area is dominated by hilly geographical conditions, mountainous regions, which are the ridges 
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of the Bukit Barisan with a land slope of more than 45%. Quarter volcanic overlooks the rock formations 

from several geological formations with rendzina and lithosol soil types. In general, West Lampung 

Regency is located at more than 500 meters above sea level, with high precipitation conditions. It is 

traversed by the Semangko Fault, with a zone width of 20 kilometers. This is what causes the West 

Lampung Regency area to have the highest vulnerability to the danger of landslides. 

According to the geological agency, the threat of landslides in the West Lampung Regency is 

relatively high, even the highest in Lampung Province. More than 50% of the sub-districts in West 

Lampung Regency are areas with moderate to high landslide-prone areas. 

One way that can be applied to predict landslide disasters is to use an application program approach 

that can take an inventory of affected locations using a Geographic Information System (GIS). Modeling 

by utilizing GIS through spatial analysis methods makes it possible to formulate pre-disaster 

management policies such as early warning, which can be an alternative for the West Lampung Regency 

Government, in providing thematic geospatial data information on which areas have high or very high 

vulnerability to environmental hazards. Landslide hazard in the form of a thematic map of landslide 

hazard zones. The objectives of this research activity are (1) determining the Landslide Prone Class 

Zone in the West Lampung Regency and (2) Making a Thematic Map of the Landslide Prone Zone in 

the West Lampung Regency. 

 

2.    Method 

This research uses geospatial analysis research by utilizing graphic visual data in several thematic maps, 

which are the parameters that cause landslide hazards. The results of the geospatial analysis of the 

location are grouped into categories of vulnerability with the design of activities, as presented in Figure 

1. 

The materials used in this research activity consisted of the Administrative Map of West Lampung 

Regency, Map of Daily Rainfall for West Lampung Regency, Land Cover Map of West Lampung 

Regency, Slope Map of West Lampung Regency, Geological Map of West Lampung Regency, and Soil 

Type Map of West Lampung Regency. At the same time, the tools used in this research activity are 

computers, printers, and Arc Gis 10.3 software. 

The research stages include (i) collecting information and data, (ii) scoring and parameter weighting, 

(iii) digital map overlaying, (iv) determining the total score, (v) determining class intervals, (vi) 

analyzing the level of vulnerability landslides, and (vii) presentation of a landslide hazard map in West 

Lampung Regency. 

 

2.1     Stages of Research Implementation 

2.1.1. Data information and collections. This research's information and data are secondary data, a 

parameter for determining landslide hazard analysis using a Geographic Information System (GIS) 

approach. The data was collected as mentioned in the section above. 

 

2.1.2. Parameter scoring and weighting. Analysis of landslide hazard data was carried out after 

the thematic maps, namely soil type maps, rock type maps, land use maps, rainfall maps, and 

slope maps, were available and ready in the form of digital maps. Each type of map is 

classified based on the score. After that, the maps of the five parameters were overlapped to 

find the total score multiplied by the weight, then added up and classified the level of 

vulnerability based on the analysis of the total score. 

Scoring is used to determine or assess the level of landslide susceptibility in the study area. The 

scoring refers to the parameters issued by the 2004 Puslittanak, where these parameters are used to 

classify and weight each map. The weight is based on the effect of the map on the occurrence of 
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landslides. The estimation model for analyzing landslide susceptibility refers to the research of the 

Research Center for Research and Development in 2004 with the formula: 

 

Total Score = 0,3FCH+0,2FBD+0,2FKL+0,2FPL+0,1FJT 

 

 

 

Where: 

FCH  =  Rainfall Factor 

FBD  =  Type of Geology 

FKL =  Slope Factor 

FPL  =  Land Use Factor 

FJT  =  Type f Land Factor 

 

The weights and scores based on the results of the 2004 Puslittanak research in terms of analyzing 

landslide susceptibility are as presented in Table 1 to Table 5. 

 

 
 

Figure 1. Flow Chart of Research Implementation. 

 

Table 1.  Classification of Rainfall Intensity (mm year-1). 
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Very Wet (>3000) 

30% 

5 

Wet (2501-3000) 4 

Slighly Wet (2001-2500) 3 

Dry (1501-2000) 2 

Very Dry  (<1500) 1 

Source :  [5] 

 

Table 2. Classification of Sloope. 

Parameter (%) Weight Score 

>45 (Very Steep) 

20% 

5 

30-45 (Steep) 4 

15-30 (a bit Steep) 3 

8-15 (Sloping) 2 

<8 (Flat) 1 

Source : [5] 

 

Table 3. Classification of Geology. 

Parameter Weight Score 

Volkanik-2 (Qvsb, Qvst, Qvb, Qvt) dan Sediment- 

2 (Tmb, Tmbl, Tmtb) 

20% 

4  

Sediment-1 (Tmn, Tmj) 3 

Volkanik-1 (Qvsl, Qvu, Qvcp, Qvl, Qvpo, Qvk, Qvba) 2 

Aluvial (Qav, Qa, a) 1 

Source : [5] 

 

Table 4. Classification of Land Used. 

Parameter Weight Score 

Moor, Ricefield 

20% 

5 

Bush 4 

Forest dan Plantation  3 

City 2 

Pond, Reservoir,  waters 1 

Source [5] 

 

Table 5. Classification of Type Of Land. 

Parameter Weight Score 

Regosol 

10% 

5 

Andosol, podsolik, Grumusol 4 

Brown Latosol, Kambisol 3 

Latosol, Yellow Brown Latosol Association 2 

Aluvial 1 

 Source :  [5] 

 

2.2   Vulnerability Analysis 

The value of an area's vulnerability to landslides is determined from the total score of each parameter. 

Very vulnerable regions will have a high total score, and vice versa, areas that are not prone to will have 
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a low total score. 

 

Table 6. Vulnerability Class. 

No. Vulnerability Class Total Score  

1 Very Vulnerable (K1) >  4,3 

2. Vulnerable (K2) 3,5 – 4,3 

3. Slightly Vulnerable (K3) 2,6 – 3,4 

4. Safe (K4) 1,7 – 2,5 

5. Very Safe (K5) < 1,7 

Source :[1] 

 

3.    Results and Discussion 

3.1  Administration Map of West Lampung Regency 

West Lampung Regency is one of the regencies in Lampung Province, formed based on Law no. 6 of 

1991 dated July 16, 1991, and promulgated on August 16, 1991, with the capital city Liwa. West 

Lampung is a highland with an average height of + 645 meters above sea level, located at a position of 

4o47'16" - 5o56'42" south latitude and between 103o35'08" - 104o33'51" east longitude. The 

administrative boundaries of West Lampung Regency are: 

• In the north, it is bordered by South OKU Regency (South Sumatra Province); 

• The east is bordered by North Lampung Regency, Way Kanan Regency. 

• To the south, it is bordered by Pesisir Barat Regency and Tanggamus Regency, 

• In the west, it is bordered by the Pesisir Barat Regency 

The total area of West Lampung is in the form of a land area of 2,064.4 km2. The administrative area 

of West Lampung Regency consists of 15 sub-districts based on Law no. 6 of 1991 dated July 16, 1991, 

as presented in Table 7. The administrative map of West Lampung Regency with the existing fifteen 

sub-districts is shown in Figure 2. 

Table 7. Total Area of Sub District West Lampung Regency. 

No. Sub District Area (Km2) No. Sub District Area (Km2) 

1. Balik Bukit 159.41 9. Gedung Surian 76.96 

2. Sukau 146,07 10. Kebun Tebu 61.55 

3. Belalau 93.91 11. Air Item 108.12 

4. Sekincau 115.09 12. Pagar Dewa 197.71 

5. Suoh 150.22 13. Batu Ketulis 182.01 

6. Batu Brak 199.29 14. Bandar Negeri Suoh 267.23 

7. Sumber Jaya 130.44 15. Limbok Seminung 98.88 

8. Way Tenong 129.70    

 Total Area  Of West Lampung Regency  2.116,59 

Source : [6] 
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Figure 2. Administration Map of West Lampung Regency. 

 

3.2   Rainfall Map of West Lampung Regency  

Rainfall in West Lampung Regency, based on climate data found at the Balik Bukit and Belalau 

Climatology Stations, is known to range from 2,000-3,500 mm per year. The humidity regime is 

classified as wet (UDIC), with 50 – 80% humidity. The temperature regime ranges from hot (is 

hypothermic) in the coastal plains (in the west) to cold (isosesic) in hilly areas, with the percentage of 

sunlight ranging from 37.9 – 50.0%. Rainfall Map of West Lampung Regency as presented in Figure 3. 

 

 

Figure 3. Rainfall Map of  West Lampung Regency. 

 

Rainfall in the range of 2000 mm – 2500 mm (moderate humidity) occurs around Kebun Tebu 

District, Gedung Surian, Air Itam, a small part of Sumber Jaya District, and Bandar Negeri Suoh. 

Average rainfall of 2500 mm – 3000 mm (wet humidity) occurred in Suoh, Bandar Negeri Suoh, 

Sekincau, Way Tenong, Sumber Jaya, Pagar Dewa, Lumbok Semingung, and a small part of the sub-

districts of Batu Ketulis, Balik Bukit, and Sukou. Meanwhile, high rainfall > 3500 mm (very wet 

humidity) occurred in the Districts of Belalau, Batu Brak, Batu Ketulis, Balik Bukit, Sukou, and a small 

part of the districts Sekincau Subdistrict and Bandar Negeri Suoh. 

 

3.3    Slope Map of West Lampung Regency  

The shape of the land slope in the administrative area of West Lampung Regency is divided into 5 (five) 

land slope classes as presented in Table 8. 
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Table 8. Slope Of Land In West Lampung Regency. 

No. Land Type  Sloope (%) Area  

(Km2) 

Percentage 

1 Flat 0 – 8 604,84 29.30% 

2. Sloping 8 – 15 487,68 23.62% 

3. A Bit Steep 15 – 30 643,19 31.16% 

4. Steep 30 – 45 240,87 11.67% 

5. Very Steep > 15 87,83 4.25% 

Total 2064,4 100% 

Source : Data Analysis, 2021 

 

Based on Table 8, it can be said that the shape of the slopes of the Lampung Regency area varies 

significantly with flat to sloping land by 52.92% while the slope conditions with the steep, steep to very 

steep at 47.08%. For each sub-district, the percentage of land slope type is presented in Table 9 

Table 9. Percentage Sloope in Each Sub-District West Lampung Regency. 

No. Subdistrict 

% of Type of Land 

Flat Sloping A Bit 

Steep 

Steep Very 

Steep 

1 Balik Bukit 34.74% 19.26% 30.17% 12.13% 3.71% 

2. Sukau 25.74% 23.46% 34.95% 11.64% 4.22% 

3. Belalau 26.50% 30.23% 30.24% 9.46% 3.57% 

4. Sekincau 30.13% 25.47% 28.76% 12.13% 3.50% 

5. Suoh 34.85% 13.73% 30.82% 15.27% 5.34% 

6. Batu Brak 17.96% 23.79% 41.98% 13.30% 2.97% 

7. Sumber Jaya 25.48% 23.04% 29.66% 15.67% 6.14% 

8. Way Tenong 41.30% 23.16% 21.12% 9.39% 5.04% 

9. Gedung Surian 50.73% 15.83% 19.11% 10.55% 3.78% 

10. Kebun Tebu 50.17% 11.45% 23.48% 11.06% 3.84% 

11. Air Itam 39.20% 23.90% 23.05% 10.14% 3.71% 

12. Pagar Dewa 28.83% 29.98% 26.28% 11.04% 3.86% 

13. Batu Ketulis 27.46% 33.02% 33.30% 5.73% 0.49% 

14. Bandar Negeri 

Suoh 24.33% 23.67% 39.88% 10.52% 1.59% 

15 Lumbok 

Seminung 10.25% 12.02% 24.15% 24.84% 28.74% 

Source: Data Analysis, 2021 

The dominance of the slope class ranging from a bit steep, steep dan very vertical with a percentage 

of more than 50% is in the Sukau, Suoh, Sumber Jaya, Lumbok Seminung, Suoh, and Batu Brak Sub-

districts. 50% of the sub-district area is dominated by a bit steep to very steep. 

The dominance of slope classes ranging from flat to sloping with 50% - 60% is in the Districts of 

Balik Bukit, Belalau, Sekincau, and Pagar Dewa. The dominance of slope classes ranging from flat to 

sloping with more than 60% is in Way Tenong, Gunung Surian, Kebun Tebu, Air Itam, and Batu Ketulis 

Districts. 

Overall, the graphic data in the Thematic Slope Map of West Lampung Regency is presented in 

Figure 4. 
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Figure 4. Slope Map Of West Lampung Regency 

 
3.4    Geology Map of West Lampung Regency  

Based on the search for soil type data in the West Lampung Regency, the results are presented in Table 

10. 

Table 10. Soil Type of West Lampung Regency. 

No. Soil Type Area 

(ha) 

Percentage 

1 Latosol 43.53 2.11% 

2. Yellow Brown Latosol Association 907.24 43.95% 

3. Aluvial Hidromorf 773.05 37.45% 

4. Podsolic 340.58 16.50% 

Total 100% 

Source : Data Analysis, 2021 

 

Based on Table 10, it can be seen that the type of soil in West Lampung Regency is dominated by 

Latosol soil by 46.6%, which is spread over several sub-districts. At the same time, the minor type of 

soil is Podsolic which reaches an area of 16.50%. The details of the soil types in the West Lampung 

Regency are as follows: 

• Soil types in West Lampung Regency are dominated by four soil types, namely Alluvial 

Hydromorph, Latosol, Yellow Brown Latosol Association. 

• Alluvial Hydromoprh soil type is found in some areas of Kebun Tebu Sub-district, part of Sumber 

Jaya District, part of Pagar Dewa District, part of Batu Ketulis District, part of Way Tenong Sub-

district of Way Tenong, part of Gunung Surian District, part of Air Itam District, part of Sekincau 

sub-district area, part of Bandar Negeri Suoh sub-district, and Belalau. 

• Latosol soil type is found in a small part of Sumber Jaya District and Bandar Negeri Suoh 

• Soil type Asosiasi Yellow Brown Latosol Association is found in the District of Suoh, Bandar Negeri 

Suoh, Batu Brak, Batu Ketulis, Sukou and Lumbok Seminung 

• Podsolic soil type is found in part of Kebun Tebu Sub-district, part of Gunung Surian District, part 

of Air Itam District, part of Way Tenong District and part of Sekincau Sub-district, part of Belalau 

District, part of Belalau District, part of Batu Ketulis, and part of the Pagar Dewa District Area 

 

Overall graphic data in the form of the Thematic Map of Soil Types for West Lampung Regency is 

presented in Figure 5 
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Figure 5. Soil Type of West Lampung Regency. 

 

3.5     Land Use Map of West Lampung Regency 

Based on the search for land use data in the West Lampung Regency, the results are presented in Table 

11. 

Table 11. Land Use Map of West Regency. 

No. Land Use Area 

(ha) 

Percentage 

1 Plantation/Gardens 1187.749 57.53% 

2 Lake 2.322211 0.11% 

3 Pond 0.017408 0.00% 

4 Swamp 0.073436 0.00% 

5 River 3.838707 0.19% 

6 Shrub 242.144 11.73% 

7 Bare Land 0.997445 0.05% 

8 Ricefield 113.4756 5.50% 

9 Building 28.44557 1.38% 

10 Forest 427.0068 20.68% 

11 Moor/Field 58.32932 2.83% 

Total 100% 

Source: Data Analysis, 2021 

 
Overall, the graphic data in the Thematic Map of Soil Types for the West Lampung Regency is 

presented in Figure 6. 
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Figure 6. Land Use Map Of West Lampung Regency. 

 

3.6    Data Analysis  

Based on the parameters identified and collected, with the overlay method using the Arc Gis 10.3 

application, a spatial analysis of the overlay with the intersect toolbox will be carried out, which will 

overlap all the thematic map parameters. 

Based on the calculation of the total score of each parameter that determines the potential for 

landslide hazard and using an interval range of 0.68, it is obtained a classification of the area with five 

classes of flood vulnerability, namely Very Safe, Safe, Slightly Vulnerable, Vulnerable and Very 

Vulnerable. 

The results of the classification of landslide-prone classes using the Sturgess formula can be seen in 

Table 12. 

 

Table 12. Vulnerability Class Base on Sturgess Formula. 

No. Class of Vulnerability Total Score  

1 Very Vulnerable (K1) 4,02 – 4,70 

2. Vulnerable (K2) 3,34 – 4,02 

3. Slightly Vulnerable (K3) 2,66 – 3,34 

4. Safe (K4) 1,98 – 2,66 

5. Very Safe (K5) 1,30 – 1,98 

Source : Data Analysis, 2021 

 

An Overlay Analysis with Intersect is performed in the ArcGis 10.3 arc toolbox. The overlay involves 

spatial elements in the form of a map of each parameter and the accompanying attributes. The results of 

overlaying landslide-prone parameter maps can be seen in Figure 7. 
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Figure 7. Landslide-Prone Class Map of West Lampung Regency. 

 
Based on the results of the overlay of the landslide-prone parameter map, the calculation of the area 

of each class was carried out with the help of ArcGIS 10.3 software. The results of the analysis of the 

location of each class classification map prone to landslides in the West Lampung Regency are presented 

in Table 13. 

Table 13. Prone Class Map of West Lampung Regency. 

No. Prene Class Score Area Percentage 

1 Very Vulnerable (K1) 4,02 – 4,70 27.55 1.30% 

2. Vulnerable (K2) 3,34 – 4,02 833.16 39.36% 

3. Slightly Vulnerable (K3) 2,66 – 3,34 1136.67 53.70% 

4. Safe (K4) 1,98 – 2,66 119.02 5.62% 

5. Very Safe (K5) 1,30 – 1,98 0.19 0.01% 

 Total   100% 

Source: Data Analysis, 2021 

 

4.    Conclusion 

Based on the results of the analysis and discussion, it can be concluded several things, namely: (1) The 

level of vulnerability to landslides in the West Lampung Regency is divided into five classes: Very Safe, 

Safe, Slighly Vulnerable, Vulnerable dan Very Vulnerable.; (2) The landslide-prone level that dominates 

West Lampung Regency is the landslide-prone level in the category Slightly Vulnerable with an area of 

1.136,67 km2 (53.70%); (3) Areas prone to landslides with a category Very Vulnerable are located in 

the Districts of Balik Bukit, Sukau, Belalau, Sekincau, Batu Brak, Sumber Jaya, Pagar Dewa, Batu 

Ketulis, and Bandar Negeri Suoh. With a relatively Curam land slope and very high rainfall and soil 

types that are susceptible to landslide hazards.; and (4) Most of the areas are categorized as Safe to Very 

Safe are in Kebun Tebu District, Gedung Surian District, Suoh District, and Air Itam District. 
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Abstract. One of the critical actions in catastrophe conditions is how to evacuate effectively. 

However, instead of horizontal evacuation, vertical evacuation is the better protective action. 

This research aims to evaluate the vertical evacuation for pedestrians near field tsunami using 

agent-based modelling (ABM). The data was obtained from the Tsunami disaster in Banten in 

2018, such as milling time, walking speed, shelter location and tsunami wave. We evaluated 

the effectiveness of evacuation regarding the number of people evacuated safely and the 

mortality rate. Some scenarios was evaluated with various parameters. This research reveals 

that milling time and walking speed are critical points to create good vertical evacuation. 

1. Introduction 

Indonesia is one of archipelago country with many active volcanoes. Also, it is located in the ring of 

fire which is surrounded by three world tectonic plates, namely the Indo-Australian Plate, the Eurasian 

Plate and the Pacific Plate. The volcanic activity causes catastrophic eruptions, while the activity of 

tectonic plate may cause earthquakes and tsunamis[1]. The impact of the disaster is in the high risk 

category. The data show that the total number of people exposed to the risk of tsunami disaster in 

Indonesia is 4,102,406 people in all provinces in Indonesia with a potential loss of IDR 879 

Trillion[2]. One of the areas that has a risk of earthquake and tsunami threat is Banten Province with 

the potential for earthquake and tsunami losses calculated to reach 148,390 people[1].  

 These risks can’t be avoided, but their impact should be minimized. The way to minimize the 

catastrophe’s risk is evacuation. Afew of studies attempt to analyze how to carry out an effective 

evacuation[3–5]. However, these researchesare still limited to hurricane disasters. 

 Furthermore, as an effort in terms of planning an effective evacuation strategyis necessary to know 

the behaviour disaster evacuation. The agent based model (ABM) approach is the appropriate model to 

determine evacuation behaviour during disasters such as explosions[6], excavations[7], fires[8,9], 

volcanoes [10], earthquakes[11,12],  as well as earthquakes and tsunamis[13]. 

 Unlike other disasters, tsunamis take approximately 20-40 minutes after the initial earthquake and 

generally have limited time to provide early warnings before the disaster strikes [14]. Thus the 

evacuation will be different. Research that discusses tsunami evacuation is carried out by [15] where 

evacuation is carried out using vertical evacuation with the help of a tsunami evacuation building 
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(TEB).  this study only simulates the effectiveness of buildings in saving people. On the other hand, 

the effectiveness of evacuation is strongly influenced by human behaviour[16–18] during early 

warning, during a disaster and after a disaster with factors that influence, including age, gender 

[19,20], early evacuation and location safe [20] .   

 Thus, research is needed to examine the effectiveness of evacuation that focuses on human 

behaviour in responding to disaster information. While one of the approaches used is the agent based 

model (ABM). Research using ABM has been carried out, where this study focuses on the behaviour 

of individual agents[21,22]compared to the community, because it is closer to reality. While other 

studies add the agent's behaviour on foot [23] or the interaction between car and walking 

transportation modes[14,22,24,25].  However, the car mode of transportation creates a new problem, 

namely overcrowding which can cause a slowdown in evacuation, so[26]suggests evacuating by foot. 

 In this study, observations were made for the evacuation of walking with the consideration of 

avoiding overcrowding during evacuation. As a consideration in the evacuation, evaluate evacuation 

routes, shelter locations. Thus, this study will develop a model that can help to identify the vertical 

behaviour of earthquake and tsunami evacuation for walkers using an agent-based model (ABM) 

approach. 

  

2. Methods 

The object of this research is the behaviour of earthquake and tsunami evacuation based on age, 

gender, occupation, shelter location, shelter capacity. To develop this simulation model, it involved the 

participation of communities disaster-affected by the earthquake and tsunami in Carita Beach, Banten. 

The model evaluates the interactions that occur between evacuating groups and walker evacuation 

behaviour.  For research stages are: (1) identify the behaviour of the earthquake and tsunami mode, (2) 

conduct focus group discussion (FGD) on disaster evacuation behabiour for pedestrians in Carita 

Beach, Banten, (3) determine of agents, (4) using computational agent-based model simulation 

(ABMS), and (5) determine the best alternative solution. 

 In this study, the agents involved were evacuees and tsunamis with the explanations as shown in 

Table 1. While the description of the model showed in Table 2. 

 

Table 1. Agents of Model 

Agents Functionalities 

Evacuees Represents the people in the vulnerable area. In the simulation, the number of 

evacuee agents is taken between 300 and 500. The speed of evacuees is taken by 

various parameters. 

Tsunami Represents the tsunami. For initial tsunami is random at speed defined based on 

the various parameters. 

  

Table 2. Description of Model 

Agents State Action behaviour 

Evacuees Alive, in motion, dead  Walk towards the 

shelters, die 

When the agents see 

the tsunami 

indication, they 

walk toward the 

shelters 

Tsunami Propagate, stop propagate, 

affect evacuees 

Disperse, affect the 

evacuees 

The tsunami starts 

at the beginning of 

simulation and 

disperse with the 

time.  

 



 
 
 
 
 
 

Page | 51 

Based on the literature review stage, this study uses several parameters and simulation scenarios. 

The scenarios are divided into three which differ on the parameters used. For details as in Table 3. 

 

Table 3. Paremeter dan Scenarios 

Parameter Scenario A Scenario B Scenario C 

Walking speed 1 ms-1 1.5 ms-1 2,5 ms-1 

Tsunami speed 5 ms-1 5 ms-1 5 ms-1 

Milling time 10 minutes 10 minutes 10 minutes 

Location Shelter  5 in random 5 in random 5 in random 

Capacity/Shelter Undefined Undefined Undefined 

 

3. Results and Discussion  

For three scenarios, the results are shown in figure 1. Number of survived evacuees is depend on 

walking speed that she/he took. In scenario C with walking speed that is fastest than the others, It gets 

the best result with 441 alive evacuees (59 missing persons). In other hand, the worst result is scenario 

A with 399 alived evacuees. From these scenarios reveals that with lower walking speed-represents 

the physical ability- impacts on high mortality rate.  

 

 

Figure 1. Number of evacuees based on three scenarios 

Furthermore, Figure 2 shows the number of evacuees with scenario C in longer milling time (20 

minutes). For this scenario, the number of alived evacuees is higher than scenario C in shorter milling 

time (10 minutes) with 452 and 441 refugees respectively. These means the impact maximum of 

milling time on mortality rate is lower. 
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Figure 2. Number of evacuees based on scenario C with mlling time 20 minutes 

4. Conclusions  

In this paper, we conducted a framework the vertical evacuation behavioural for near-field tsunami 

using agent based model. Focusing on both milling time and walking speed, this research reveals that 

both of them are critical points that impact on mortality rate. It means that maximum milling time and 

walking speed impact on good vertical evacuation. 
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Abstract. Currently, plastics from non-renewable sources are being used less due to 

environmental concerns and switching to eco-friendly plastics. Eco-friendly plastics are usually 

produced from renewable materials, such as durian seed flour (DSF). DSF is a product made 

from durian seeds, and currently, it is only limited to a substitute for other ingredients in food 

products systems. However, DSF contains specific constituents that can be used to create eco-

friendly plastics, rarely discussed. Thus, this mini-review briefly discusses the chemical 

composition and potential of DSF as a source of eco-friendly plastic materials. 

1. Introduction 

Plastics derived from non-renewable sources have posed significant problems and challenges to the 

world today. It produces more than 400 Mt per year worldwide and takes a long time to decompose. 

As a result, nonrenewable-source plastics have unfriendly environmental properties that pollute 

humans indirectly [1]. So, the exploration of more eco-friendly plastic raw materials is needed to 

support creating a clean environment. 

Indonesia is a tropical country with high plant biodiversity [2], including tropical fruit plants [3], 

[4], with 592 species spread across its islands. Durian is one of the fruit cultivated in Indonesia and has 

higher production. According to [5], the durian production in Indonesia reached 1169802 tons in 2019. 

Generally, the durian fruit consumed directly is only fruit flesh and only has a percentage of 30 -35% 

of whole durian fruit. Furthermore, with 20-25%, the other part is fruit seeds, and 40-50% is fruit skin 

[6], [7]. From this fact, it is known that more than 233960.4 tons of durian seeds as a by-product of 

https://doi.org/10.25181/icoaas.v2i2.2483
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durian refers to durian production data published by the 2020 Central Statistics Agency. However, the 

community consumed only a tiny portion of durian seeds as a snack by boiling the durian seeds, and 

the rest was not appropriately utilized [8]–[10]. Furthermore, durian seeds have complete nutritional 

content. Nevertheless, the disadvantage of durian seeds is that they have a relatively high moisture 

content [7], [9], so they are easily damaged and have a short shelf life. Further processing into durian 

seed flour (DSF) maintains durian seed nutrition and shelf life.  

DSF is a product from the durian seed through a simple processing method [6], [11]. Many 

researchers reported that the DSF has high starch gum content and also contains trace elements and 

minerals [6], [11]–[17]. According to Thakur et al. [18], starch, gum, protein, and lipid are the 

constituent components in manufacturing bioplastics or biofilm. Eco-friendly plastics, known as 

bioplastics, are plastics made from biological materials from animals, plants, or microorganisms to 

overcome environmental problems due to plastic waste disposal [19]–[21]. The criteria for 

determining the quality of the plastics, both bioplastics, and synthetic plastics, are mechanical 

properties and thermal stability. Commonly, the best bioplastics must have high mechanical properties 

and thermal stability [19]. However, no in-depth review has been found to discuss the potential of DSF 

as a bioplastic material that has not been widely studied. Therefore, this short paper review will be 

discussed that. 

 

2. Durian Seeds and Its chemical Properties 

Durian seeds are a by-product of the durian fruit. Durian seeds range 20-25% from whole durian fruit 

[6], [7]. In Indonesia, the production of durian seeds is approximately more than 233960.4 tons when 

referring to data from the Indonesian Central Statistics Agency in 2020 [5]. The main composition of 

fresh durian seed flour is moisture content, ranging from 48 -51.5%. Moreover, the fresh durian seed 

also contains 2-3% protein content, the fat content of <1%, carbohydrate content of 43.6 -47%, and 

ash content of 1-2% [7], [9].  The trace minerals compiler of the fresh durian seed of Ca (17 mg 100 g-

1), P (68 mg 100 g-1), Fe (1 mg 100 g-1), Na (3 mg 100 g-1), K (62 mg 100 g-1), betacarotene (250 

µg100 g-1), riboflavin (0.05 mg 100 g-1), and niacin (0.9 mg 100 g-1) [9]. In another study, Kumoro and 

his colleagues [4] also reported that the seed kernel of durian had a carbohydrate content of 18.92%, 

the protein content of 3.4%, a fat content of 1.32%, the fiber content of 19.88%, ash content of 1.58%, 

and moisture content of 54.9%. Based on the Kusriani et al..study [8], the dried durian seed had higher 

moisture, ash, protein, crude fiber content, and lower fat content than the other fruit, such as dried jack 

fruit seed. In contrast, the dried durian seed had lower ash, fat, protein, crude fiber, and high moisture 

content compared with dried avocado seed. The comparison data is listed in Table 1.  

Table 1. The chemical properties of durian seed compared with jack fruit, and avocado seeds 

Parameters Unit Durian seed Jackfruit seed Avocado seed 

Moisture content  % 9.0 8.0 6.5 

Ash content  % 4.0 3.0 6.0 

Crude fat content  % 3.6 3.7 5.0 

Crude protein % 14.6 13.9 17.1 

Crude fiber % 8.9 8.6 9.1 

Sources: Kusriani et al.. [8] 

3. Durian Seed Flour, and it's potential as eco-friendly plastics raw materials 

Durian seed flour (DSF) is a product made from durian seeds [7], [22]. In general, the durian seed 

flour processing follows: Firstly, the durian seed was washed using water to remove the dirt, peeling, 

slicing, and drying using the sunlight or artificial dryer. Moreover, the dry durian seed was ground 

using mechanical milling and sieve with 80 mesh to obtain the DSF [7], [17]. The composition of DSF 

is listed in Table 2.  
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Table 2. The Composition of DSF 

Parameters Unit  Content  Reference 

Carbohydrate % 70.99 – 87.24 [11]–[17] 

Protein  % 0.10 – 8.12 [11]–[17] 

Fat  % 0.02 – 3.07 [11]–[17] 

Moisture  % 4.78 – 17. 86 [11]–[17] 

Ash  % d.b 0.23  [16] 

Amylose %  d.b 22.76  [16] 

Resistant starch %  d.b 29.83  [16] 

Yield of starch %  d.b 18.2 [16] 

Starch  % 40.29  [6] 

Gum yield %  d.b 55.44  [6] 

Starch yield %  d.b 26.58  [6] 

Eco-friendly plastics, known as bioplastics, are defined as plastics that can be biodegradable by 

the environment, usually made of biological materials derived from animals, plants, or 

microorganisms [19]–[21]. Commonly, derived plants used as raw materials are starch [18] or whole 

flour [23]. According to Thakur et al.. [18], starch, gum, protein, and lipid are the main constituents 

for the bioplastic former. The main component of the bioplastic former was further explained as 

follows:  

1) Starch  

Starch is composed of amylose and amylopectin, which are the main constituent components of durian 

flour. The hydroxyl group in starch plays a role in forming hydrogen bonds [3]. Amylose plays a role 

in creating the film's mechanical properties [4]. Starch is generally widely used in producing 

bioplastics. It makes an odorless, tasteless, transparent film with the same properties as synthetic 

plastics [5] but has weaknesses in mechanical strength and sensitivity to high humidity [6]. Based on 

Table 2, the starch content in DSF was 40.29% [6], with an amylose content of 22.76% d.b [16].  

2) Gum  

Gum is a polymer that can form a gel soluble in water to expand by absorbing moisture and creating a 

rigid gel [24]. The gum content in DSF was 55.44% d.b, based on Table 2. Gum in DSF has a vital 

role in forming pastes and gels [6].  

3) Protein  

Proteins are macromolecules composed of several amino acids with functional properties such as 

solubility, gel formation, and water binding [25]. Proteins can be used as an ingredient in the 

manufacture of films or combined with other materials such as polysaccharides and lipids [26]. Based 

on Table 2, protein  content in DSF was 0.10 – 8.12% [11]–[17].  The addition of protein in film 

making will improve the mechanical properties and barrier properties against water vapor [27]. 

4) Lipid  

Lipids are compounds that contain hydrophobic fatty acids. Lipids can be used as ingredients in the 

manufacture of edible films or together with other materials such as polysaccharides and proteins [26]. 

In DSF, containing of fat/ lipid content was 0.02 – 3.07% [11]–[17].  The function of lipid 

incorporation into the film will affect the barrier properties of water vapor. It causes lipids to 

withstand water vapor transmission rate [28]. 

Based on these criteria, DSF meets all. DSF contained relatively high starch content, amylopectin 

content, starch yield, and gum yield, as previously explained. DSF is an excellent potential source to 

be developed as a raw material for making eco-friendly plastics. This potential needs to be studied 

further through scalable experimental studies. The previous survey was conducted by Retnowati et al.. 

[23], which transformed DSF into a biodegradable film. Their results showed that biodegradable film 

had bad characteristics like the lowest modulus young, tensile strength, and elongation break. Thus, 

the enhancement properties of bioplastics from DSF might be incorporated by other components. 
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Other components to improve the bioplastic properties of DSF can be done by adding other 

polysaccharide components, plasticizers, natural extracts, and so on to achieve the desired bioplastic 

characteristics. The functions and effects of incorporated other materials to bioplastics are described as 

follows: 

1) Polysaccharide 

Polysaccharides are polymeric molecules with constituent monomers in sugars or disaccharides. 

Polysaccharides are soluble in water and their ability to form gels. Non-starch polysaccharides 

hydrocolloids or gums because they can form colloids when they are dissolved in water. Examples 

include agar, alginate, carrageenan, gellan gum, pectin, grain gum, xanthan gum. There is also a class 

of proteins that include hydrocolloids, namely gelatin. The function of polysaccharides is as a 

thickener, gelling, stabilizer, and film-forming [25]. The addition of hydrocolloids will reduce the 

gelatinization temperature of starch. Films with the addition of hydrocolloids have been carried out, 

which affect the gelatinization temperature with the addition of pectin, gum Arabic [17], guar 

galactomannan, carrageenan, guar gum, and xanthan gum [29], [30], [31], [32], 

Chitosan is a linear polysaccharide of N-acetyl-D-glucosamine and D-glucosamine obtained by 

deacetylation of chitin that is insoluble in water but readily soluble in acid solutions, making it ideal 

for the production of less hydrophilic bioplastics [33]. Several studies reported that the addition of 

chitosan increased the thickness, decreased the water vapor transmission rate, and had no effect on 

water's transparency, water solubility, and bioplastic's compressive strength [33], [34]. In addition, the 

application of chitosan as a filler increased the tensile strength, density, and modulus of elasticity and 

decreased elongation break of bioplastics [34]–[37] and LDPE plastics [38]. However, in 

Harsojuwono et al.'s study [7], chitosan improved the tensile strength elongation break and decreased 

the modulus young in bioplastic.  

Glucomannan is a neutral hetero-polysaccharide composed of D-glucose and D-mannose linked 

by -1,4 glycosidic bonds [39]. The primary source of glucomannan abroad is the konjac tuber and 

similar tubers that are widely grown in the plains of East Asia, such as China and Japan [40]–[42]. In 

addition, glucomannan can be obtained from schlep tubers [43] and porang tubers [44]–[46]. 

Incorporating glucomannan as a form of konjac extract in the edible film-based whey protein 

improved the thickness, tensile strength, elongation breaks, and water vapor transmission rate [47]. 

The incorporation of glucomannan in chitosan-lysozyme film decreased edible film's moisture content, 

L*, and whiteness index. Moreover, the addition of glucomannan increased in elongation break, a*, 

b*, ∆E, opacity and did not affect the thickness, water vapor permeability, and tensile strength [48]. 

2) Plasticiser 

The addition of plasticizers in bioplastics aims to increase flexibility and reduce their brittleness by 

expanding the space between polymer chains to reduce intermolecular attractions, and usually, 

plasticizers are hydrophobic [49]. Commonly, plasticizers used for bioplastics are glycerol and sorbitol 

[35]–[37], [49]–[51]. Applying glycerol as a plasticizer (in 5-30%) in bioplastic or edible film 

decreased the density, tensile strength, and modulus elasticity and improved bioplastic's elongation 

break [36]. Moreover, applying 0.3% glycerol as a plasticizer in the konjac-based bioplastics 

decreased the tensile strength and enhanced the elongation break, water vapor transmission rate, and 

water solubility [49].  

Another plasticizer used is sorbitol. The 10-50% application decreases tensile strength and 

enhances bioplastics' elongation breaks [35]. Sofiah et al..[50] comparing the glycerol and sorbitol as a 

plasticizer in Musa paradisica Formatypica concentrate based bioplastic showed the bioplastics with 

sorbitol of 1-5 ml as plasticizer had the higher tensile strength and also had the higher elongation 

break at used sorbitol of 4-5 ml than glycerol. However, the trend of tensile strength of bioplastic 

decreased with the increase of both plasticizers. Furthermore, the direction of elongation break 

bioplastic with sorbitol as plasticizer increased as a function of increased sorbitol addition. The same 

trend was also found in bioplastics with glycerol as plasticizer until 3 ml and decreased. Fahrullah et 

al.. [51] also compared the glycerol, sorbitol, and polyethylene glycol as a plasticizer at 30% 

concentration in whey composite edible film. The results showed that whey composite edible film 
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with glycerol as a plasticizer had a lower tensile strength and higher elongation break than the edible 

film with sorbitol and polyethylene glycol as a plasticizer. However, all the edible film samples had a 

similar thickness and water vapor transmission rate. 

Asia et al.. [52] added sorbitol and glycerol with a 1-4% concentration on the edible film. The film 

added with sorbitol is more rigid and harder the texture than film without plasticizers. While the film 

is added with glycerol, the resulting film is more elastic and has a flexible surface. The addition of 2% 

sorbitol and 2% glycerol resulted in the tensile strength of 41.60 MPa and 35.72 MPa, respectively. 

The results showed that the film from Belitung taro starch with the addition of glycerol as a plasticizer 

had a lower tensile strength when compared to the movie with the addition of sorbitol as a plasticizer. 

3) Natural Extract 

The addition of an additive, like natural extract, aims to improve their functionality as active 

bioplastics with specific purposes, like anti-microbial, anti-bacterial, anti-fungi, and so on. Generally, 

the natural extract incorporated in bioplastics is an essential oil (like clove oil and so on), crude, or 

fractionation extract. Ulyarti et al.. [33], in their study, incorporated clove oil in bioplastics with 

concentration 0.3 -1.5%, and its effect in the increase of thickness decreased transparency water vapor 

transmission rate. It did not affect water solubility and bioplastic's compressive strength. Hashemi and 

Jafarpour [53] incorporated the ethanolic extract of saffron petals in konjac glucomannan-based edible 

film. The results showed that the increases of saffron petal extract decreased water vapor permeability, 

improved transparency, and moisture content, and did not affect the thickness of the edible film. 

Moreover, the increases of saffron petal extract from 1 to 5% significantly increased the inhibition 

zone in all bacteria observed, like S. Typhi, E. coli, S. sonnei, B. cereus, and S. aureus in the edible 

film. Umiyati et al.. [54] reported that adding Calophyllum inophyllum extract 5-20% w/w into 

bioplastics increases tensile strength but has no effect on elongation at break and modulus of elasticity, 

reduces water solubility and water vapour permeability, inhibits the growth of E. coli and S. Aureus 

bacteria. Velasco et al.. [55] added the carvacrol with a concentration of 0-10% into the film mixture 

and inhibited the growth of S. aureus. With the addition of 8% carvacrol, it had the best zone 

inhibition with 15.89 mm. 

However, the formulation with other components like another polysaccharide, plasticiser, natural 

extract, etc., should be done to obtain the optimum or best condition for producing eco-friendly 

bioplastic from durian flour according to the application later. 

 

4. Conclusion 

The DSF had the potential as a new renewable source for eco-friendly plastics production. According 

to the chemical composition, the DSF was rich in starch, gum content, and other trace components like 

protein and lipids, which are constituents of eco-friendly plastics formers. However, the formulations 

with other constituents of eco-friendly plastic compiler need to be observed and researched to find the 

optimum or best condition for the different applications. 
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Abstract. This research was conducted to obtain empirical evidence of the practice of earning 

management and the effect of company size and gender management on the earning management of 

agricultural sector companies in Indonesia during the Covid-19 pandemic. This research was 

conducted on agricultural sector companies on the Indonesia Stock Exchange (IDX). This study uses 

Discretionary Accrual as a proxy to detect the earning management of agricultural sector companies. 

The test was carried out using the Discretionary Accrual average difference test before and after the 

Covid-19 pandemic and multiple regression analysis. The results of the tests conducted show a 

significant difference between Discretionary Accrual (DA) before and after the Covid-19 pandemic.  

Further, there is no significant effect of company size and gender management on earnings 

management.  This indicates the change in earnings quality reported by agricultural sector companies 

registered on the IDX before and after the Covid-19 pandemic. 
  

1. Introduction 

The Covid-19 pandemic has had a huge impact on the Indonesian state, not only in the health sector but 

also in the economic sector. The impact of the Covid-19 pandemic on the Indonesian economic sector is 

reflected in negative economic growth throughout 2020. The Central Statistics Agency BPS noted that 

economic growth throughout 2020 is as shown in Table 1.    

 

Table 1. Indonesia's Economic Growth in 2020 

No Quarter Economic growth 

1 I 2.97 

2 II -5.32 

3 III -3.49 

4 IV -3.45 

 Average -2.32 
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Throughout 2020, Indonesia's economic growth experienced negative growth with an average growth 

throughout 2020 of -2.32. This means that Indonesia's Gross Domestic Product has decreased which 

indicates an increase in the unemployment rate, a decrease in retail sales, and a contraction in 

manufacturing and company income.    

Likewise, the impact of the Covid-19 pandemic has been quite severe on the agricultural sector. The 

gross domestic product (GDP) of the agricultural sector throughout 2020 experienced a fairly severe 

contraction, namely experiencing negative growth of 20.15 percent in the fourth quarter compared to the 

previous quarter [1]. This indicates a decrease in income earned by companies in the agricultural sector 

listed on the Indonesia Stock Exchange (IDX).    

The occurrence of revenue contraction in the company as a result of unfavorable economic conditions 

(Covid 19) will encourage company management to regulate reported earnings. This is driven by the 

motivation that management will try to meet the expectations of stakeholders (shareholders, investors, 

creditors) to continue to perform well even in times of crisis[2]. In addition, the motivation of 

management to regulate earnings is to avoid shareholders replacing management when the company's 

performance declines or is not good because management's failure to overcome the impact of the Covid-

19 pandemic on company performance is a reflection of the company's management incompetence [3]. 

Previous studies have also confirmed earnings management by management during the financial crisis 

[4]–[6].      

Various characteristics of the company are also suspected to have an effect on earnings management, 

such as: company size, and gender of management. Company size plays an important role for companies 

that practice profit management. Larger companies generally receive more attention from external parties 

such as investors, analysts, and the government, so large companies should be more careful in managing 

their financial statements. The presentation of earnings in large companies is suspected to be more 

accurate and more careful because the operating activities of large companies are more complex. With a 

more accurate and careful presentation of earnings, there is a small possibility for large companies to 

regulate earnings [7].      

Women and men have different abilities due to differences in the socialization process. Women 

emphasize helping others, whereas men focus on making money and moving up in the organizational 

hierarchy. In addition, women are more likely to report fraudulent financial incidents. Therefore, it is 

suspected that the greater the composition of female management, the less likely the company is to 

regulate earnings [8].      

The Covid-19 pandemic has an impact on the company's low performance which will encourage 

company management to make adjustments to reported profits. The management of this profit 

arrangement is detected by the value of Discretionary Accrual which increases (decreases) from the 

previous period. In addition, the Covid-19 pandemic has had various negative impacts in terms of 

company size, and the company's gender composition.  This research will be carried out with the aim of  

Obtaining empirical evidence of profit-regulating practices of agricultural sector firms in Indonesia during 

the Covid-19 pandemic by using Discretionary Accruals and Obtain empirical evidence of the effect of 

firm size and gender management of profit management of agricultural sector companies in Indonesia 

during the Covid-19 pandemic. 

  

2. Methods 

This research was conducted on 22 companies in the agricultural sector on the Indonesia Stock Exchange 

(IDX).   The data used in this study are secondary data of agricultural sector companies on the Indonesia 
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Stock Exchange in the form of annual financial report data, company stock prices, stock trading volume, 

for 2017, 2018, and 2019. The accounting period studied in this study is January 1, 2017 to December 31, 

2020. The data was obtained from the data center of the Indonesia Stock Exchange, Indonesian Capital 

Market Directory. 

Following Almarhameh et al., [9], earnings arrangements are estimated using the modified Jones 

(1995) Discretionary Accrual model before and after the Covid-19 pandemic period with January 1, 2020 

as the separator date according to the Covid-19 pandemic that occurred in 2020.  Company size is a 

classification of whether the company is included in the large or small category which is calculated based 

on the number of assets owned by the company. With this separation, it can be seen that the profit 

management activities carried out by large-scale companies as well as small-scale companies. Firm size is 

defined as the logarithm of total assets.  The female board of directors reflects the care and full 

consideration of the information that will be distributed to other parties. With this composition, it can be 

seen that the profit management activities by companies with different compositions of female directors 

can be seen. The composition of female directors is measured by the percentage of the number of directors 

in each company.   

  

3. Results and Discussion 

This research was conducted on agricultural sector companies on the Indonesia Stock Exchange (IDX). 

The number of research samples used in this study are as follows:    
 

Table 3. Research Sample 

No Criteria Amount 

1 Number of Agricultural Sector Companies 22 

2 Companies registered after 2017 5 

3 Companies that are delisted/suspended in 2017-2020 2 

 Research Sample 15 
  

    The number of agricultural sector companies listed on the IDX is 22 companies. 5 companies listed 

after 2017 and 2 companies delisting/suspending/not submitting reports in the 2017-2020 period so that 

these two groups cannot be used as research samples. In the end, the number of samples used in this study 

amounted to 15 companies.  

Abnormal accruals.  Abnormal accruals are proxies used to estimate profit arrangements before and 

after the Covid-19 pandemic for agricultural sector companies. Abnormal accruals explain management 

behavior in influencing the amount of company profits through the selection and making of accrual 

policies that are required to be standard or not. The greater the value of abnormal accruals, the greater the 

behavior of management in influencing the amount of profit and vice versa. Abnormal accruals negative 

values indicate management tends to reduce profits and positive values Abnormal accruals indicate 

management behavior to increase accounting earnings.        

 

 

 

 

 

 

 



 

Page | 67 

Table 4. Descriptive Statistics Abnormal accruals 

  

Before 

Covid-19 Pandemic Period 

After 

Covid-19 Pandemic Period 

N 15 15 

mean -0.081 0.023 

median -0.052 0.003 

Standard Deviation 0.090 0.201 

Minimum -0.346 -0.303 

Maximum -0.001 0.658 

  

Based on Table 4, it can be seen that the minimum value of Abnormal accruals (ACC) in the year 

before the Covid-19 Pandemic was -0.346 while the maximum value of Abnormal accruals (ACC) was -

0.001. The average value of Abnormal accruals (ACC) is -0.081 with a standard deviation of 0.090. What 

can be learned from the negative average value of Abnormal accruals (ACC) is that prior to the Covid-19 

Pandemic, in general, agricultural sector companies tended to decrease profits through their accrual 

policies.        

Based on Table 4, it can also be seen that the minimum value of Abnormal accruals (ACC) in the 

Covid-19 Pandemic Period was -0.303 while the maximum value of Abnormal accruals (ACC) was 0.658. 

The average value of Abnormal accruals (ACC) is 0.023 with a standard deviation of 0.201. What can be 

learned from the positive average value of Abnormal accruals (ACC) is that after the Covid-19 Pandemic, 

agricultural sector companies tend to increase their profits through their accrual policies.        

Abnormal accruals (ACC) before the Covid-19 Pandemic Period were negative while Abnormal 

accruals (ACC) after the Covid-19 Pandemic Period were positive. What can be indicated from the 

descriptive statistics above is that there are differences in management responses before and after the 

Covid-19 Pandemic Period. Before the Covid-19 Pandemic, management tended to decrease profits, while 

after the Covid-19 Pandemic, management tended to increase profits.      

The first alternative hypothesis in this study is that the management of agricultural sector companies 

regulates reported profits during the Covid-19 pandemic. Earnings arrangement is estimated using 

abnormal accruals ( ) . Then the test was carried out using a different test for the average abnormal 

accruals before and after the Covid-19 pandemic.   
 

Table 5.  Statistical Test Abnormal Accruals 

  Before After 

Observations 15 15 

mean -0.081 0.023 

Standard Deviation 0.090 0.201 

Z -2,499   

Asymp.Sig.(2-tailed) 0.012   

 

Table 5 shows that the absolute average value of abnormal accruals before the Covid-19 pandemic 

was 0.081 with a standard deviation of 0.090. While the absolute average value of abnormal accruals after 

the Covid-19 pandemic is 0.023 with a standard deviation of 0.201. What can be learned is that the 
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absolute average value of abnormal accruals before and after the Covid-19 pandemic is not much 

different, but the absolute value of abnormal accruals after the Covid-19 pandemic is more varied. This 

shows that management is responding in various ways to the Covid-19 pandemic.      

Based on Table 5, it can be seen that the Z value is -2.499 with a significance value of 0.012 in the 

Wilconxon signed rank test, so it can be concluded that the alternative hypothesis can be accepted. In other 

words, the results obtained from the average difference test for abnormal accruals indicate that 

statistically there is a significant difference in abnormal accruals between the period before the Covid-19 

pandemic and after the Covid-19 pandemic. Thus, it can be concluded that the management of agricultural 

sector companies regulates reported profits during the Covid-19 pandemic.        

This finding is in line with the findings of previous studies which state that management manages 

earnings in times of crisis. Kumar and Vij (2017) examined the earnings management behavior by 

management of companies in India during the 2008 economic crisis and compared the earnings 

management behavior by management before and after the 2008 economic crisis. This study uses data 

from 500 companies and the research period is from 2007 to 2007. with 2012. The final result of the study 

states that there is a significant increase in earnings management in the period before the crisis and after 

the crisis for negative Discretionary Accruals . Filip and Raffournier (2014) examined earnings 

management behavior for companies in Europe during the 2008 crisis. They used data from 16 European 

countries. They found that earnings regulation decreased drastically during times of crisis and found a 

relationship between the level of earnings regulation and the rate of economic growth. Bepari et al (2013) 

conducted a study on earnings management behavior by management in Australian companies during the 

2008 economic crisis. They found evidence that companies practiced earnings management in their 

financial statements during the 2008 crisis period. This study used 149 Australian companies. with the 

research period 2006-2009. Berndt and Offenhammer [10] conducted a study on earnings management 

behavior by management in banking companies in Germany during the 2008 economic crisis. The results 

show that earnings management practices have a significant impact on the statement of financial position 

and income statement. In addition, they also find that the increase in earnings management practices is 

influenced by the size of the company and the function of the capital market.                          

Several things can be learned based on the results of the research which states that the management of 

managing earnings in times of crisis is important for investors to consider the quality of earnings as a basis 

for making investment decisions. In addition, it is important for regulators to improve the quality of their 

regulations so that the information produced by companies is truly reliable and relevant.      

Testing the Effect of Firm Size and Gender on Arrangements Profit.  The second alternative 

hypothesis in this study is that the size of the company, the composition of management gender affects the 

company's profit management during the Covid-19 pandemic. The analytical tool to test this hypothesis is 

multiple regression analysis ( multiple regression ).  

 

Table 6. Regression Results 

Note: n r 2 F Sig B t Sig  

Anova Test 30 0.051 0.735 0.488        

Constant         -0.339 -1,313 0.200 

Company Size         0.020 1,212 0.236 

Gender         -0.019 -0.064 0.949 

           

  



 

Page | 69 

Table 5 illustrates the results of the regression analysis of the effect of firm size and gender on earnings 

management. The value of adjusted r square = 0.051, so that 5% of the profit management model can be 

explained by company size and gender variables, while the remaining 95% is explained by other factors 

outside the model. The thing that can be learned from the small coefficient of determination is that 

company size and gender are not the main factors that encourage management to regulate earnings.        

The ANOVA test or the f statistic test resulted in a significant level of 0.488. Since the significance level 

is greater than 0.10, the regression model cannot be used to predict earnings management, or it can be said 

that company size and gender together have no significant effect on earnings management. 

The partial test of the regression model also yields the same conclusion, namely that the variables of 

firm size and gender have no significant effect on corporate earnings management. The firm size 

coefficient is positive (0.020) meaning that firm size has a positive effect on earnings management, but 

with a significance value of 0.236 which is greater than 0.01, it can be concluded that there is no real 

evidence that firm size has an effect on corporate earnings regulation. The Gender coefficient is negative 

(-0.019) meaning that Gender has a negative effect on earnings management but with a significance value 

of 0.949 which is greater than 0.01, it can be concluded that there is no real evidence that Gender has an 

effect on corporate profit regulation.    

  

4. Conclusion 

The main objective of this study is to provide empirical evidence whether or not earnings regulation is 

proxied by abnormal accruals (ACC) before and after the Covid-19 pandemic. The results of the tests 

carried out show that there is a statistically significant difference between abnormal accruals (ACC) 

before and after the Covid-19 pandemic. This indicates that there is a change in the quality of earnings 

reported by agricultural sector companies listed on the IDX before and after the Covid-19 pandemic      
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Abstract. This study aims to (1) analyze the role of female farmers in coffee farming, and (2) 

analyze the constraints faced by female farmers in an effort to increase coffee farming 

productivity.  The method used in this research is survey. The analysis method used is descriptive 

analysis and quantitative analysis.  Women farmers play an important role in their involvement 

in farming activities to increase coffee production. Farming activities carried out by female 

farmers are influenced by outpouring of work time. The outpouring of the working time of the 

female farmer in productive activities depends a lot on socio-economic factors and the condition 

of her family. The wider the area of farming that is cultivated, the more female laborers are 

poured out, which indicates the variation and variety of activities and quantity of time spent / 

labored by female farmers. The lower the economic level of a farmer's household, the greater the 

amount of time / energy for women to generate family income. In coffee farming, women farmers 

play a role in the activities of planting, fertilizing, pruning, weeding, harvesting and post-

harvesting. The constraints faced by women farmers for increasing coffee productivity are lack 

of knowledge and skills, physical constraints, lack of access to farmer groups, and no access to 

cooperatives or financial institutions. 

1.      Introduction 

Lampung Province is one of the largest coffee producers in Indonesia. Coffee plants are spread in several 

districts in Lampung Province. One of the biggest coffee producing districts is West Lampung Regency. 

Coffee production in this district is supported by the geographical conditions of the area which is mostly 

mountainous. The area of coffee plantations in West Lampung in 2015 amounted to 53,606.0 ha with a 

total coffee production of 52,644.9 tons. The level of productivity of coffee plants in West Lampung 

Regency is 0.98 tons ha-1 [1]. 

 Agricultural development aims to increase farmers' income and living standards, grow employment 

and business opportunities, improve nutrition and household food security, and alleviate rural poverty. 

All of this is closely related to the roles, tasks and functions of women in the countryside. household, as 

an effort to reduce rural poverty. 

 Women have a dual role in the household, which is implicated in (1) the role of work as a feminine 

role, which although indirectly generates income but productively works to support men (family heads) 

to look for income (money); and (2) the role of breadwinner (additional or main). At present, women 

not only carry out activities within the family sphere, but many in the areas of people's lives that require 

the presence of women 4 in their handling. The participation of women in economic activities is not 

something new. Women try to earn income due to several things, including the willingness of women 

to be independent in the economic field, namely trying to finance their living needs and the necessities 

of life of the people they are responsible for. In addition, the need to increase family income and the 

https://doi.org/10.25181/icoaas.v2i2.2485
mailto:marlindazein@polinela.ac.id


 

Page | 72 

widespread employment opportunities that absorb female labor is also one of the driving factors for 

women to work [2]. 

 Sumber Jaya District is one of the sub-districts in West Lampung Regency. Most of the population 

in this area works in the agricultural sector of plantation crops, especially coffee plants. In carrying out 

its farming, residents in this area used women as their workforce. The population in Sumber Jaya 

Subdistrict, West Lampung Regency was 23,618 people, consisting of 12,198 male souls and 11,420 

female souls. The ratio of men and women is 55: 45. This ratio shows that women are a large resource 

in this area [1]. 

 The resources of female farmers are one of the great potentials in contributing labor to production 

activities [3]. Women farmers play an important role in their involvement in farming activities to 

increase coffee production. Farming activities carried out by female farmers are influenced by 

outpouring of work time. The outpouring of the working time of the female farmer in productive 

activities depends a lot on socio-economic factors and the condition of her family. Socio-economic 

factors that influence the outpouring of working time for female farmers are age level, number of family 

dependents, wage level, land area, marital status, education level, and level of experience [4]. 

In rural farm households, women farmers as wives play an important role because they are fully 

responsible for regulating and controlling the stability and sustainability of family life. Farmers play an 

active role in helping farming activities and earning a living in the sub-sector off and non-farm. The 

wider the area of farming that is cultivated, the more female laborers are poured out, which indicates the 

variation and variety of activities and quantity of time spent/labored by female farmers. The lower the 

economic level of a farmer's household, the greater the time/energy spent by women in generating family 

income [5]. 

 Based on this background, the research on the role of women farmers in increasing the productivity 

of coffee farming is very important to do. The implementation of this research is expected to be able to 

produce useful information for scientific enrichment in the socio-economic field of agriculture and 

gender-related policy making. This study aims to analyzing the role of peasant women on coffee farming 

and analyzing the obstacles faced by female farmers in an effort to increase coffee farming productivity. 

 

2.     Method 

The method used in this research is survey. Respondents of this research are wife of coffee farmers.  

Respondents spread in West Lampung Regency. The analysis method used is descriptive analysis and 

quantitative analysis.  Descriptive analysis is used to clearly describe the role of peasant women on 

coffee farming and the obstacles faced by female farmers in an effort to increase coffee farming 

productivity in West Lampung. 

 

3.     Result and Discussion 

The data used are primary data with respondents are 40 womens farmers.  Respondents spread in several 

districts in district Sumber Jaya West Lampung. Role is an individual behavior that is important for 

social structures, which ultimately will provide certain facilities in accordance with that role. Role is a 

dynamic aspect of status, when someone has done an obligation in accordance with his status, then he 

has a role. In a society there will be a balance if the role and position run in a balanced manner. However, 

if all people are able to play a role according to their role, then it is not necessarily the community to 

provide equal opportunities. In fact, it is often found that people are forced to limit these opportunities, 

as is the case with rural peasant women, all of which are related to their ability (potential) inherent [6]. 

       According to Sajogyo [7], to maintain the continuity of households, dual women are productive 

jobs because they involve earning income (income earningwork) and managing the household 

(domestic/household work). 
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        In rural farm households, women farmers as wives play an important role because they are fully 

responsible for regulating and controlling the stability and sustainability of family life. Arrangement of 

household living expenses related to family health and nutrition, children's education, and survival in 

needy communities economic skills and knowledge. The amount and outpouring of women's time / 

energy in managing household continuity is higher than that of men as family heads. On the other hand, 

as members of farmer households, farmer women play an active role in helping farming activities and 

earning a living in the sub-sector off and non-farm. The wider the area of farming that is cultivated, the 

more women will be poured out, which indicates the variation and variety of activities and quantity of 

time spent / labored by female farmers. The lower the economic level of a farmer's household, the greater 

the amount of time / women spent on generating family income [5]. 

       On coffee farming, the activities / work carried out are: (1) preparation of the land, (2) tillage, (3) 

planting, (4) plant maintenance (pruning, weeding, fertilization, and pest and plant disease control), (5) 

harvest, and (6) post-harvest (drying and milling). 

       The role of women farmers in coffee farming is in planting activities / work, maintenance (pruning, 

weeding and fertilizing), harvesting, and post-harvest (drying). The percentage of the outpouring of 

female labor on coffee farming can be seen in Figure 1.          

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Percentage outpouring of women workers on coffee farms 

 

       Figure 1 shows that female farmers provide a significant role in coffee farming. For activities / jobs 

that use female labor the percentage exceeds male labor. The biggest outpouring of female labor is the 

job of pruning which is equal to 73,7 precent.  However, work such as land preparation, land processing, 

and fertilization is entirely done by men.  Obstacles faced by women farmers in order to increase the 

productivity of coffee farm.   

      Women are potential families who have enthusiasm but are helpless so they need to empowered. 

The position of women in the family is very important, but various problems and constraints still 

overshadow women farmers. Internally the obstacles faced by women farmers include low levels of 

education, skills, motivation, and self-confidence. Externally, various social support communities, 

cultural values, appropriate technology, and the policy is still less favorable to women [6]. 

The obstacles faced by women farmers to increase coffee productivity is lack of knowledge and skills, 

physical constraints, lack of access to farmers' groups, and there is no access to a cooperative or financial 

institution. 
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a. Lack of knowledge and skills about farming 

Coffee farm women have limitations in the knowledge and skills of coffee farming. So far, they 

only carry out routine work without initiative. The level of education is one factor. The average 

education level of coffee farmer women is basic education. 

 

Table 1. The level of education of women farmers 

Level of Education Amount Percentage 

No school 4 10 

Primary school 19 47.5 

Elementary school 9 22.5 

High school 8 20 

Total 40 100 

 

b. Physical constraints 

Women have a dual role in their daily lives. Daily domestic work requires a lot of energy coupled 

with farming work. This condition causes a physical woman to look weaker than a man. The average 

number of working hours for women on coffee farming is 5-7 hours. However, before carrying out 

farming activities, women farmers must complete housework in the morning and evening. If 

averaged a woman's working time is 18-20 hours.Do not use the word “essentially” to mean 

“approximately” or “effectively”. 

 

c. Lack of access to farmer groups 

The division of labor is divided into three types of work, namely reproductive, productive and social 

society. Most reproductive work is done by women. Included in this reproductive work are cooking, 

cleaning the house, washing clothes, caring for children and so on. Productive work is a job to make 

money in the household. This work is done by husband and wife. Social work is dominated by 

husbands. One of the social activities is participation in farmer groups. 

 

d. No access to cooperatives or financial institutions 

Women farmers do not have access at all to get credit from cooperatives or banks. Loans that can 

be obtained by women come from neighbors and relatives. Even though he did not have access to 

credit, his wife continued to play a role in managing the credit received by her husband. Limited 

access to credit in cooperatives is caused by formal requirements determined by the cooperative. 

Requirements for applying for credit is a member of a cooperative. The whole member of the 

cooperative is the husband who is the head of the farmer's household. 

Women farmers do not become members of farmer groups. At the study site there were no 

agricultural extension activities aimed at wives or women. Extension activities and external 

activities related to farming were only followed by the husband. Women have limitations in getting 

information related to their farming. Also with agricultural information, there were 30% of 

respondents who received agricultural information from their husbands after participating in 

agricultural extension activities. Problems related to coffee farming will be solved by the husband. 

 

 Women's empowerment is very important because they are the ones who generally haven't gotten it 

chance. This is so that they can function as subjects and objects in various aspects of development, both 

as planners, decision makers, implementers, as well as evaluating and enjoying various development 

outcomes evenly. 

 

4.     Conclusions 

In coffee farming, women farmers play a role in the activities of planting, fertilizing, pruning, weeding, 

harvesting and post-harvesting. The constraints faced by women farmers for increasing coffee 
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productivity are lack of knowledge and skills, physical constraints, lack of access to farmer groups, and 

no access to cooperatives or financial institutions. 
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Abstract. There is problem about propagating porang by seed that caused it is not always available. 

Planting by bulbs, bulbil, or leaf cuttings need longer times caused by dormancy problems. 

Micropropagation by tissue culture is an alternative method that can be choose to fix the problem. 

This research is aim to obtain the best concentration of BAP to regenerate ‘Madiun 1’ variety of 

porang plants by shoots (organogenesis) formation. The research was carried out using complete 

randomized design with 7 treatments concentrations of BAP, that was: P1 (0 mg l-1 BAP), P2 (1 mg 

l-1 BAP), P3 (2 mg l-1 BAP), P4 (3 mg l-1 BAP), P5 (4 mg l-1 BAP), P6 (5 mg l-1 BAP), and P7 (6 mg 

l-1 BAP). Each treatment was consisted of 5 replications. Observation were made on number of 

budding, number of shoots, and shoot height. The data were analyzed using ANOVA, and the 

differences between treatments were tested using the LSD test at the 5% level. The results revealed 

that 2 mg l-1 (P3) was the best concentration of BAP to be added to the media to regenerate katak 

porang tubers of Porang Madiun 1 by in vitro. 

 

1.  Introduction 

Porang (Amorphophallus muelleri Blume) or Iles-iles is one of bulbous plant from the Araceaea family 

which received a lot of attention and become famous among farmers recently. Porang is a food crop 

commodity that has high economic value. The high demand for porang increasing its exports to some 

countries such as Japan, China, Vietnam, Taiwan, Myanmar, and Thailand. According to [1] on July 2020, 

the shipments of porang commodities through agricultural quarantine increased to 160% from 2019. On 

July 2020 the shipments of porang reached Rp. 2.7 billion especially from Flores. Even the total value of 

porang exports from various regions in 2020 reached more than Rp. 1.3 trillion. The Minister of Agriculture 

enacting Porang as one of commodity that is included in the three-fold expo (Gratieks) movement because 

its export increasingly [2]. Porang is not only having high economic value, but also can be used as functional 

food ingredients because its contain of high fiber [3]. Porang tubers also contain glucomannan compounds 

[4] which according to [5] has benefit as cholesterol-lowering, anti-inflammatory [6], and anti-diabetic [7]. 

Porang tubers can be used as materials in food, cosmetic and pharmaceutical industries [2]. 

Porang plants grow well in tropics area, especially in Indonesia. This plant includes plants that are very 

easy to be cultivated and can grow well in the shade or direct sunlight. Porang planting can be done either 

using seeds or using stem tubers and katak/leaf bulbs [8]. However, porang tubers are mostly harvested 

before flowering. Harvesting after flowering can cause shrinking tubers and decrease its glucomannan 
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content. Thus seeds are not always available [9]. Planting with bulbs, bulbil, or leaf cuttings is constrained 

by dormancy problems so it takes long time. Another alternative is needed in porang propagation. 

Micropropagation by tissue culture is an alternative method that can be used to reproduce porang plants. 

Micropropagation can produce plants faster, free season, in large quantities with relatively fast time. In 

addition, the seeds produced by tissue culture are better quality because they are uniform and free of disease 

[10]. One of the factors that mostly affect the success of propagation by tissue culture (in vitro) is the 

composition of the culture medium [11]. Growth regulators in the media can affect growth and 

morphogenesis in culture [12]. 

Growth regulators are one of the factors that determine the success of in vitro plant regeneration. Growth 

regulators that used to regenerate plants from the formation of shoots are cytokinins. Several types of 

cytokinins that can be used are Kinetin, Zeatin, 2l-P, Benzeladenine (BA), PBA and Thidiazuron (TDZ). 

According to [13], cytokinins added to culture media are generally to stimulate cell division, induce shoot 

formation and axillary shoot proliferation, but can inhibit root formation. The response of plant tissue/plant 

parts that were cultured was different to PGR auxins [14] and cytokinins [15], depends on the genotype 

(type and cultivar) of the plant [12]. Similarly, the response of plant cultivars to the concentration of growth 

regulators is determined by the genotype of the plant. The results of the research by [16] on 4 different tin 

cultivars (Poona Fig, Brown Turkey, Conadria and Deanna) and treated with different BAP concentrations 

(2.5 and 3.5 mg.l-1) showed the response of the four Tin cultivars depends on the genotype/cultivar of the 

plant. For this reason, this research is aim to observe the response of tuber explants to the application of 

several concentrations of BAP to regenerating Madiun 1 variety of porang from shoot 

formation/organogenesis. The research is aim to obtain the best concentration of BAP to regenerate Madiun 

1 variety of porang from shoot formation (organogenesis). 

 

2. Material and Methods 

The research was carried out from June to October 2021, at Tissue Culture Laboratory of Politeknik Negeri 

Lampung. The materials used in this research were: Katak bulbs (bulbil) from Madiun 1 variety of Porang 

plant, chemicals (basic media Murashige and Skoog, 1962) supplemented with vitamins (thiamine-HCl, 

pyridoxine-HCl, nicotinic acid) and myo inositol, BAP growth regulators, as well as HCl and NaOH. Media-

making materials include jelly, sugar, rubber, plastic, and aluminum foil. The tools used include autoclave, 

laminar air flow cabinet, hand sprayer, tweezers, scalpel, and petridish. 

The experiment was carried out using complete randomized design with 7 treatment concentrations of 

BAP, that was : P1 (BAP 0 mg l-1), P2 (BAP 1 mg l-1), P3 (BAP 2 mg l-1), P4 (BAP 3 mg l-1), P5 (BAP 4 

mg l-1), P6 (BAP 5 mg l-1), P7 (BAP 6 mg l-1). Each treatment was consisted of 5 replications. The data were 

analyzed using Variety Analysis, and the differences between treatments were tested using the LSD test at 

the 5% level.  

The research started with preparing media and explants. MS media was prepared by adding BAP with 

concentrations based on the treatments (0, 1, 2, 3, 4, 5, 6 mg.l-1) ) ([17] on explants porang shoots (from 

seeds); [3] using explants iles-iles/porang leaf stalk; and [18] with tuber explants of Amorphophallus sp.). 

The pH of the medium was adjusted to 5.7 with the addition of HCl or NAOH. then the media was sterilized 

at 121 ◦C for 20 minutes. Sterile media are incubated for 3-5 days. 

Porang tuber explants that have passed its dormancy period are grown in vitro. The tubers were washed 

and carefully soaped under tap water, then soaked in 2 g l-1 fungicide and bactericide  each for 1 hour. 

Surfacing sterilization of explants was carried out by immersing the tubers in 50% bayclin solution for 30 

minutes, and then the explants were removed and placed into the petridians. The tubers were peeled thinly 

and then soaked again in 10% bayclin for 10 minutes, and rinsed with sterile water 3 times. Furthermore, 



 

Page | 78 

the tubers were cut into quarters and planted in the treatment media  2 pieces per bottle. Subculture was 

carried out by removing tubers on 45 days after planting on the same treatment medium. Explants that have 

been planted and subcultured were maintained by placing culture bottles in ± 26 ◦C room temperature, with 

16 hours of light and 8 hours of darkness. Observations for contamination were carried out every day. 

Contaminated culture bottles are immediately removed from the culture maintenance room. 

Observation for budding was carried out by counting the number of spheres formed on explants with 2 

mm of minimum diameter. The number of shoots was observed by counting all the shoots produced, with 5 

mm of height. The shoot height (cm) was observed by measuring the shoots from the base to the tip of the 

highest shoot. 

 

3. Results and Discussion 

The initiation of culture was carried out using bulbs, in the form of katak bulbs or bulbils with 2.5-3 cm of 

diameter. The tubers were carefully washed under tap water and soaped, soaked with systemic fungicides 

and bactericides. Then sterilized in laminar. 

Contamination is a major problem in growing porang tubers in vitro. To get sterile tubers, the tubers 

were sterilized using various methods of preparing tubers (peeled & unpeeled), concentration and duration 

of sterilization/soaking of tubers with sterilants. However, the results of sterilization obtained only 5-10% 

sterile tubers, while 90 to 95% contaminated. The main contaminants that cause tuber contamination are 

fungi (Figure 1), while bacterial contaminants reach 10-15% (Figure 2). 

 

                             

       Figure 1. Contamination of tuber explants             Figure 2.  Contamination of tuber explants 

       caused by fungus.                                                    caused by bacteria. 

                          

Sterile bulbs began to respond on 15 days after planting by enlarging. Callus began to form on explants 

on 30 days after planting, from inside the cut tuber (Figure 3a). The texture of callus formed is little compact. 

Callus development can be seen on Figure 3. 

In general, the addition of BAP to culture media can stimulate callus formation on explants of katak 

porang’s tube pieces. The response of callus regeneration to be budding and shoot are different between 

benzyl amino purine concentrations treatments added to the media. The highest number of  was obtained 

from explants cultured on media that was added 2 mg l-1 (P3) and 5 mg l-1 (P6) of BAP (Figure 4), followed 

by explants applied by 1/3/ 4/ 7 mg l-1of BAP. The least number of shoots was produced on explants cultured 

on media without BAP (P1) (table 1). Explants cultured on media that were given 6 mg l-1 of BAP (P7) 

significantly produced better number of shoots than explants cultured on media without BAP or 1, 2, and 3 

mg l-1 of BAP, shoots were produced on media treated with 4 mg l-1 (P5) and 5 mg l-1 (P6) of BAP did not 

significantly different. The highest growth of explants were cultured on media without the addition of BAP 
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(P1) (figure 5a). The addition 2 mg l-1 of BAP resulted the higher growth than the addition 3 mg l-1 of BAP. 

There was no differences in shoot height on explants cultured on media added 1, 4, 5, and 6 mg l-1 of BAP. 

       

                 

                 

Figure 3. Callus development and growth of budding on explants of katak porang’s tube pieces: 

initiation of callus on explant pieces on 30 days after planting (a), enlargement of callus groups out of 

tubers on 45 days after planting (b), initiation of budding on the callus surface on 60 days after planting 

(c), and the number and size of budding on the callus surface getting increase by the time (d). 

                                                                                                                                                                                                                 

        Figure 4. Growth of budding and shoots on explants treated with BAP: budding and shoots on 

explant with P3 media/BAP 2 mg.l-1 (a) and budding and shoots on explants with p6 media/BAP 5 

mg.l-1 (b) 

 

 

 

a b 

a b 

c d 
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Table 1.  Average number of shoots, shoot height, and number of porang buds in BAP 

concentration treatments. 

Treatment Average Number of 

Budding ± SD 

Average 

Number of Shoots ± SD 

Average 

Shoot Height (Cm) ± 

SD 

 P1 :  (BAP  0  mg l-1)            3.4000            C       1.2000               D     1.0220   A 

 P2 :  (BAP  1  mg l-1)       26.2000        B        2.6000           C     0.7380        B  C 

 P3 :  (BAP  2  mg l-1)       34.8000   A         4.0000       B     0.7537        B 

 P4 :  (BAP  3  mg l-1)       26.0000        B       4.0000       B     0.6507            C 

 P5 :  (BAP  4  mg l-1)       25.8000        B        4.8000   A  B     0.7326        B  C 

 P6 :  (BAP  5  mg l-1)       32.2000   A       4.6000   A  B     0.6963        B  C 

 P7 :  (BAP  6  mg l-1)       25.8000        B       5.8000   A     0.6826        B  C 

Note:  The average number of budding, number of shoots, and shoot height followed by the letter the same results 

showed that it was not significantly different from the LSD test at the 5% level. 

 

The fastest and highest shoot growth (Figure 5a) occurred in P1treatment (without the addition of BAP), 

although the number of budding and shoots produced were little. This is presumably that without giving 

BAP to the growth media, budding growth upwards (high growth), while with BAP the growth was to the 

side (multiplication of prospective shoots occurs in explants). This is in accordance in banana propagation, 

to duplicate the buds on banana propagules at the multiplication stage, the media was added by cytokinins 

(BAP), while for the banana shoot growth stage, the media was no longer added by BAP [10]. The growth 

of shoots (bud proliferation) and shoot height produced in explants without BAP or in explants that produced 

many buds on BAP-treated media (Figure 5).  

From the results of the Tukey’s HSD test on Table 1, can be seen that the addition of BAP to the media 

explant of porang katak tuber could induce callus formation on the explants of porang katak tuber. 

Application of BAP can also increase callus regeneration to form budding and increase the proliferation of 

budding into shoots. Benzyl Amino Purine is a cytokinin growth regulator which is widely used to stimulate 

shoot doubling. According to [19] cytokinins play a role in morphogenesis, such as inducing the formation 

of shoot organs. The strong activity of BAP [20] has led it to widely use to stimulate shoot multiplication 

in vitro. On the three variables observed (Table 1), the application 2 mg l-1  (P3) and 5 mg l-1 (P6) of BAP 

was the best concentration to regenerate katak tubers of porang by indirect organogenesis. This can be seen 

from the number of potential shoots produced on explants, although the number of shoots produced by the 

explants and the shoot height obtained the second best results. By subculture to the shoot elongation stage, 

it is possible to produce more shoots than other treatments. This needs to be studied more at a further stage, 

both proliferation and multiplication of these buds for propagation, because in research is not yet known the 

growth rate (number and height) of budding. Based on the results about the response of explants that applied 

by 2 mg l-1 (P3) and 5 mg l-1 (P6) of BAP at the same number of budding, number of shoots, and shoot 

height, it can be concluded that the best concentration for regenerating Porang Madiun 1 was the treatment 

with the addition  2 mg l-1 of BAP (P3).  
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Figure 5.  Growth of shoots on explants cultured on media without BAP and on media provided by BAP: 

growth of shoot height on explants cultured on P1 medium/0 mg l-1 (a), growth of shoot height on explants 

cultured on P7 media/BAP 6 mg l-1 (b), and growth of shoot height on explants cultured on P7 BAP 6 mg 

l-1 media (c). 

 

 

4.  Conclusion 

The best concentration of BAP to be added to the media to regenerate the katak tubers of the Porang Madiun 

1 was 2 mg l-1 (P3). 
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Abstract. The high number of employee turnover is a problem that must be faced by the 

company. The intention of workers to leave is influenced by factors of job stress and job 

satisfaction. This study aims to analyze how far the effect of job stress and job satisfaction on 

turnover intention.  The research object is workers at SPN food company, with a sample of 41 

respondents taken by simple random sampling technique. To examine the effect of job stress and 

job satisfaction on turnover intention, multiple linear regression analysis was used.  Based on the 

research conducted, the results obtained that partially job stress has a significant effect on 

turnover intention, while job satisfaction has no significant effect on turnover intention. Taken 

together, job stress and job satisfaction affect turnover intention with a large contribution effect 

of 76%, while the other 24% are influenced by other factors. 

 

 
1.      Introduction 

The success or absence of a company in achieving its goals is not only seen from the means of production 

used, but also in the human resources that exist in the use of sara production. Labor can at any time 

improve a company's ability to produce effectively and efficiently, but at the same time labor can also 

decrease the productivity of the company. Labor is one of the important factors in determining the 

success of a company, but in these efforts often experience failures, one of which is labor dissatisfaction 

with the policies that have been set by the company. When continued will cause a decrease in morale.  

The company needs to pay attention to its workforce as one of the company's assets, so that workers' 

rights can be fulfilled and will pay due to labor turnover. Employee turnover is a key area in the study 

of human resource management [1]. Labor turnover is the voluntary or involuntary permanent 

resignation of a company. High labor turnover rates result in large costs of recruitment, selection, and 

training. In addition, high labor turnover rates can also interfere with the efficient production process of 

the company [2].  A high turnover rate will have a negative impact on the company, which can result in 

the ineffectiveness of the company due to the loss of experienced workers [3].  The impact of turnover 

has received great attention by senior management, and human resources professionals. To explore 

turnover in more detail, this text can examine most sources of turnover rates, their effects and advocate 

some of the ways but the company will retain staff and reduce turnover rates [4].  Employee turnover 

poses recurring challenges for most business organizations globally. Be it small sizes or large size 

organizations, they are all exposed to employee turnover [5]. 
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Turnover rate of SPN food company is increased.  Turnover rate in 2020 divided into 2 periods can 

be seen in Table 1.  

Table 1. Percentage turnover in workers in 2020. 

Period Month 
Number of workers 

Turnover (%) 
In Out 

1 January - June 29 0 0 

2 July - December 43 14 24 

Source: SPN food Company, 2020 

 
The period from July to December was also a turnover of 24% of workers. According to Gillis (1994) 

in Hartono and Setiawan (2013), employee turnover is said to be normal ranging from 5-10% per year, 

said to be high when more than 10% [6]. 

Moreover Manurung and Ratnawati (2012), in his research proved that work stress positively affects 

turnover intention. That is, the higher the work stress experienced, the higher the turnover intention. 

This indicates that excessive workload, unclear coverage and responsibilities, conflicting demands from 

various colleagues, lack of cooperation between departments within the organization, the provision of 

difficult-to-meet work standards from above and unclear promotional opportunities can be the cause of 

work stress [7].  Job satisfaction has a negative and significant effect on turnover intentions. This means 

that the better the job satisfaction, the lower the turnover intention.  Employees or workers who have 

good job satisfaction have a desire to get out of a low company [8]. The objectives of this research is to 

analyze the effect of work stress on turnover intentions, analyze the effect of job satisfaction on turnover 

intentions, and analyze the effect of work stress and job satisfaction intentions. 

 

2.      Research Method   

2.1. Research object 

The object of the study is a worker at SPN food company, the data was collected in January – April 

2021  

2.2. Research variables 

There are two variables: dependent variable and independent variable.  The dependent variable was 

turnover intention (Y).  The independent variables were work stress (SK) and job satisfaction (KK). 

2.3. Technical analysis 

Technical analysis uses linear regression model, which its equations based on straight lines that reflect 

the linear relationship between independent variables (X) and a dependent variable (Y). Regression uses 

linear trends (straight lines), whose linear regression equations express linear relationships between 

dependent variables to one or more independent variables [9].  Moreover, Tariq et al (2013) described 

that the steps for analysis are employee turnover, workload, work stress, employee pay, job satisfaction, 

and work to family conflicts. Correlation and regression tests are used for research studies to analyze 

the relationship between independent and dependent variables. The results of the regression analysis 

confirmed that organizational performance was negatively and insignificantly associated with employee 

turnover, workload, work stress, salary, and family conflicts to work [10].  Staff turnover give impact 

on the effectiveness and performance of organizations. High staff turnover rates can threaten efforts to 

achieve organizational goals. The research design used in the study was a descriptive approach, allowing 

researchers to use semi-structured questionnaires when collecting data [11]. 

Multiple linear regressions are equations that express linear relationships between variables bound 

to more than one free variable. The simple linear regression equation is shown in the following formula. 

 



 

Page | 86 

𝑌                         = 𝑏0 + 𝑏1𝑥1 + 𝑏2𝑥2 + ⋯ + 𝑒  

𝑌   = dependent variable 

𝑏0   = Constanta  

b1 and b2  = Coefficient of regression  

𝑒   = error  

 

3.      Result 

 

3.1. Work stress description 

 

Table 2. Results of categorization of work stress variables. 

Category Score Interval Number Percentage (%) 

High X > 10,51 6 14,63 

Medium 6,81 ≤ X ≤ 10,51 29 70,73 

Low X < 6,81 6 14,63 

 
The work stress response by 41 respondents had varying scores (tiered) with 70.73% of respondents 

fall into the category of moderate work stress indicating that the majority of respondents feel reasonable 

stress. While respondents who had high and low categories of 14.63%, respectively, showed that 

respondents felt heavy work stress and respondents felt mild work stress. 

 

3.2. Work satisfaction description 

 

Table 3. Results of categorization of job satisfaction variables. 

Category Interval Skor Number Percentage (%) 

High X > 27,94 8 19,5 

Medium 22,11 ≤ X ≤ 27,94 26 63,42 

Low X < 22,11 7 17,07 

 
Based on table 3 it can be known that the job satisfaction variables responded by 41 respondents 

have varying values (tiered) with 63.42% of respondents included in the category of moderate job 

satisfaction which indicates that the majority of respondents feel satisfied job satisfaction. While 

respondents who have high and low categories of 19.5% and 17.07% respectively, indicate that 

respondents feel very satisfied job satisfaction and respondents feel less satisfied job satisfaction. 

 

3.3. Turnover intention 

 

Table 4. Variable categorization results turnover intention. 

Category Score Interval Number Percentage (%) 

High X > 18,02 5 12,20 

Medium 12,13 ≤ X ≤ 18,02 32 78,05 

Low X < 12,13 4 9,76 
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Based on Table 4, it can be known that the intention turnover variable responded by 41 respondents 

has a varied value (tiered) with 78.05% of respondents fall into the category of moderate intention 

turnover which indicates that the majority of respondents have a not too strong intention to leave their 

work. While respondents who have high and low categories of 12.20% and 9.76%, respectively, indicate 

that respondents will leave their jobs and respondents who do not want to leave their jobs. 

 

3.4. Regression Analysis 

 

Table 5. Multiple linear regression results. 

Coefficients 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. Corellation B Std. Error Beta 

1 (Constant) 1.969 2.912  .676 .503  

SK 1.408 .138 .886 10.182 .000 .871 

KK .036 .088 .036 .414 .681 -.324 
a. Dependent Variable: Y  

 
Multiple linear regression analysis can be formulated into the form of multiple linear regression 

equations as follows: 

 

𝑌 = 1,969 + 1,408𝑆𝐾 + 0,036𝐾𝐾  ............................................................. (4. 1) 

 

Y   = Turnover Intention 

b0  = Constant is the value of Y when independent variables are zero 

b1 and  b2  = Regression coefficient  

SK  = Work stress 

KK  = Job satisfaction 

 

Work stress has a positive relationship and has a significant effect on turnover intentions.  Variable 

job satisfaction does not significantly affect turnover intention.  

 

Table 6.  F-test results (ANOVA). 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 263.526 2 131.763 60.141 .000b 
a. Dependent Variable: Y 

b. Predictors: (Constant), KK, SK 

 

Model regression research can be declared fit for use. In addition, these results mean that work stress 

and job satisfaction together affect turnover intention. 

 

Table 7. Coefficient of determination (R2). 

Model Summary 

Model R R Square Adjusted R Square 

Std. Error of the 

Estimate 

1 .872a .760 .747 1.48017 
a. Predictors: (Constant), KK, SK 
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The result of the coefficient of determination of the regression model used is the value of R square 

which in the table obtained a value of 0.760 or 76%. This suggests that the contribution of work stress 

and job satisfaction to turnover intentions is 76%, while the other 24% is influenced by other factors not 

contained in this regression model.  

 

4.      Findings 

4.1. The influence of work stress to turnover intention 

Work stress is associated with the demands and resources of a worker. Demands are the responsibility, 

pressure, and obligations of the worker. Resources are things that can be controlled by an individual that 

can be used to settle demands as a worker [12]. 

Work stress has a positive influence on turnover intentions. This is because if an individual or worker 

experiences work stress, there will be a desire to move from the job. In this case it can be concluded that 

the higher the stress experienced by a worker, the higher his desire to move from the company. 

The contribution of work stress to worker turnover intention is relatively high with a regression 

coefficient value of 1,408. In this case, work stress has 2 factors that underlie the occurrence of a surge 

in stress in a job by workers or individuals. These factors include organizational factors and individual 

factors themselves. Organizational factors influence work stress as well as workers which include job 

or task demands and relationship demands between workers or personal. While individual factors that 

affect work stress as workers can be economic problems, family problems, and personality problems of 

the individual itself. With the high number of contributions from work stress, companies need to pay 

attention to the management of the work received by workers and the relationship between workers.  

 

4.2. The influence of work satisfaction to turnover intention 

Job satisfaction has a negative influence on turnover intentions. This is because if a worker is satisfied 

with his job, then it is less likely for him to think about moving jobs from that job. Thus, it can be 

concluded that the higher the satisfaction felt by a worker, the lower his desire to move from the 

company. 

The consequence of job satisfaction to worker turnover intention is relatively low, which is only 

0.036. Indicators that affect the satisfaction of workers with their work include: the job itself, supervision 

or supervision, co-workers, and salary. The job indicator itself refers to the attractiveness of the work to 

be completed. If the job is attractive to a worker, then the worker will feel satisfied when completing 

the job. On the supervisory or supervisory indicator, workers assess the ability and concern of 

supervisors in the workers under them. Workers will tend to be satisfied when they have supervisors 

who have good working skills and have high concerns. On the coworker indicator, satisfaction will be 

obtained by workers when they have co-workers who are cooperative, able to work in teams, and can 

compensate for those workers. The salary indicator is a sensitive indicator that workers will be satisfied 

when obtaining a salary that can meet the needs of the worker. 

 

5.      Conclusion 

Work stress has a significant positive influence on turnover intentions, while job satisfaction has an 

insignificant negative influence on turnover intentions.  Together work stress and job satisfaction affect 

turnover intentions.   The effect of work stress and job satisfaction on turnover intentions is 76%. 
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Abstract. Way Lalaan is one of the leading agrotourism destinations in Tanggamus Regency, 

Lampung. The construction of infrastructure at this location has been well managed, but the 

number of visits is still below the local government's target. Based on these conditions, 

promotion techniques are important to study as a form of branding and driving the interest of 

potential tourists to visit Way Lalaan. This study examines the marketing policies carried out and 

the possibility of the storynomics presentation model as a promotional strategy which is expected 

to be able to create the uniqueness and excellence of destinations. The results of this study 

indicate that the promotion pattern that has been carried out has not maximized the storynomic 

tourism strategy which will encourage tourists not only enjoy the beauty of nature, but are also 

expected to be able to know the story behind the destinations visited so that it has an impact on 

tourist behavior, including longer visits, regional exploration, maximum travel, gain new 

knowledge and experience, and provide testimonials or recommendations to others. This research 

also finds a number of aspects that have the potential to be used as material in the preparation of 

marketing strategy for storynomic tourism. 

 

 

1.     Introduction 

Agrotourism is an activity that seeks to develop the natural resources of an area that has potential in 

agriculture to be used as a tourist area [5]. The contained potential must be seen in terms of the natural 

environment, geographical location, types of agricultural products or commodities produced, as well as 

facilities and infrastructure [11]. The development of agro-tourism is essentially an effort to exploit the 

potential of agricultural tourism attractions. These potentials are capital that can make a major 

contribution to local, regional economic development and the creation of jobs through the development 

of the tourism industry [10]. Agrotourism is developed in developing countries as a potential 

development model to preserve natural resources and support the process of improving the economy of 

local communities. Agrotourism is a narrowing of ecotourism as a concept that can provide an alternative 

economic improvement to resource management activities, and to generate income for local 

communities. 

Empowerment of the region with all its potential is a step to increase the role and contribution of the 

region towards the independence of the nation [7].  Tanggamus Regency is one of the tourist destinations 

that is trying to align itself with other tourist areas that developed earlier [9]. There are relatively many 

potential locations to be developed into tourist areas in Tanggamus Regency, one of which is the 

government's priority is Way Lalaan Waterfall, which is the direction of its development to the concept 

of Agrotourism. 
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Searches through questionnaires examining tourist destinations in Tanggamus Regency that have 

been visited by tourists indicate that the highest interest in tourist visits is the Way Lalaan Waterfall 

destination. This is directly proportional to its status as a leading regional tourist destination which is 

the main focus of the development and management of the local government.  

The excellence of the tourism sector of Way Lalaan Waterfall, which has been known since 1937, 

was during the Dutch colonial administration which had made cement stairs leading to the waterfall 

valley. Since the establishment of the Way Lalaan Waterfall Tourism Object, it is hoped that it can 

provide employment opportunities for the local community and the income from this tourism object can 

contribute to increasing the income of the surrounding community in particular. 

However, the facts show that the growth of tourists is currently at 8.3% while the standard set by the 

Tanggamus Regency Tourism Office is 15% per year, this means that it is still far below the standard 

set by the Tanggamus Regency Tourism Office. This is influenced by the average number of tourists 

who change or fluctuations due to natural conditions such as high rainfall and lack of promotion in Way 

Lalaan Waterfall agrotourism, Tanggamus Regency, Lampung Province [2]. 

Table 1. Number of tourist visits to Way Lalaan in 2016-2019. 

No Year  Visitors Changes (%) 

1 2016 7803 - 

2 2017 7883 1.03 

3 2018 10382 31.70 

4 2019 10468 0.83 

 Average 9134 - 

Source: Tourism Office of Tanggamus, 2019 

 

Other factors that affect the number of requests for visits are the economic instability of the 

community, the delivery of promotions that are not well targeted and the ineffective use of promotional 

media. Promotions and information are usually used by the manager to introduce tourism objects in 

order to attract tourists to visit [13], among others is storynomics. 

In simple terms, storynomic Tourism is a tourism approach that puts forward narrative, creative 

content, and living culture and uses the power of culture as the DNA of a destination. In another 

language, the Minister of Tourism said, later the promotion of tourist areas will be carried out with story 

telling narratives and packaged in interesting content related to local culture. There is a reciprocal 

relationship between humans and the environment. Landscapes become part of the humans who live in 

them and vice versa [4]. 

Folklore which is a cultural heritage from the past turns out to be very relevant to contemporary life 

in the global era [8]. Folklore if packaged in an interesting way it will be economically useful. The 

folklore has been processed into storynomic so that it can be used as tourism branding. Examples of 

folklore that have succeeded in becoming tourism branding in their respective regions include: 

Sangkuriang folklore as a branding for the tourism area of Mount Tangkuban Parahu, West Java. The 

folklore of Putri Mandalika as a tourism brand in the Lombok area, as well as the story of Bale Gajah 

Tumpang Salu, a story about the traditional house of the Sidetapa community, one of the Bali Aga 

villages, in North Bali. 

Thus, it can be emphasized that folklore which is identified with the past is actually very useful for 

social, cultural, and economic life today and in the future. Integrated Marketing Communication Mix 

such as (advertising, personal selling, direct marketing, sales promotion, public relations and e-WOM) 

is expected to introduce and develop a tourism especially in increasing the intention to visit tourists [1]. 

The concept of storynomic tourism which is considered good enough to be applied in Indonesia, if it is 

not supported by adequate infrastructure such as cleanliness, environmental quality, security, safety and 

so on, it will not work well either. 

 



 

Page | 92 

 

 

2.    Method 

The research was conducted for 5 months in June-October 2021 at Way Lalaan Agrotourism located in 

Kota Agung Timur District, Tanggamus Regency, Lampung Province. Selected as a research location 

based on considerations of cultural and ecological quality as a potential tourist attraction to be studied 

and developed as a basis for community empowerment as well as a source of local income and media 

for promoting regional excellence. 

The sample or informants in the study are divided into 5 (five) points of view, namely the 

government, academics, traditional leader figures, communities, and tourists [11]. Based on its structure, 

the closed interview approach will provide more detailed results because it is guided by directed 

questions [3]. In-depth interviews were conducted with traditional leaders using a snowball interview 

approach and using a question guide related to the data/information to be sought. To verify the 

exploration results from the traditional texts and interviews with traditional leaders, a field visit was 

conducted. In addition, the collection of data from the perception of the public and tourists. 

Table 2. Selection of research informants and respondents. 

Informant Total  

Tanggamus tourism office  1 

Academician f 3 

Tradition igure 3 

Native people 30 

Tourists 30 

 

The data needed in this study include primary data and secondary data. Primary data obtained through 

observation and interviews. The primary data needed in this study are related to the existing condition 

of the Way Lalaan Agrotourism component. Furthermore, the primary data needed are the views of the 

Government, academics, traditional leaders, local communities and tourists. Meanwhile, secondary data 

were obtained from documentation techniques. The secondary data needed in the form of statistical data 

related to tourism, literature studies and policy documents related to the development of Way Lalaan 

Agrotourism. 

The data collection method in this study consisted of three parts: observations were carried out to 

collect data by systematically observing and recording the symptoms or phenomena that existed in the 

research object [12]. In-depth interviews were also conducted with informants for more open issues, 

where the parties invited to the interview were asked for their opinions and ideas [10]. As reinforcement, 

literature studies were also carried out by taking sources from books, scientific journals, government 

policy documents, as well as sources from online media (internet) such as official government websites, 

statistical data institutions, educational and research institutions, news, as well as access to journals. 

domestic & abroad. 

The data analysis used in this research is descriptive qualitative analysis. Descriptive analysis is used 

to identify the opinions of experts or institutions from various sources related to the components 

supporting the development of Way Lalaan Agrotourism. Data from primary and secondary sources are 

described, then conclusions are drawn as findings from the research conducted. 

 

3.    Results and Discussion 

The management of Way Lalaan Waterfall has been developed into the concept of agro-tourism because 

it is supported by the surrounding area which is the agricultural land of the local community, both 

fisheries, livestock, plantations, and even rice fields which are actively managed well. Some examples 

of plants that can be found easily include durian, mangosteen, duku, and avocado which are currently 

being developed. Based on information from the Tourism Office of Tanggamus Regency, this type of 
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plant for agro-tourism activities will continue to be developed together with other sectors in the wider 

agricultural scope . 

Way Lalaan Agrotourism has been designated by the Tanggamus Regency government as one of the 

leading destinations, this is strongly supported by the development of governance, infrastructure 

development and promotional strategies carried out. 

 

3.1 Infrastructure facilities that have been established in Way Lalaan Agrotourism 

The Department of Tourism and Culture is actively engaged in developing Way Lalaan Agrotourism 

governance as a leading destination for Tanggamus Regency. A major effort in recent years is the 

construction of tourist facilities and infrastructure to create a comfortable visit so as to increase tourist 

satisfaction, this of course has a positive impact on impressions and requests to come to the location. 

Previously, the infrastructure at this location was still limited, or even the lack of maintenance on 

buildings or other facilities, but in 2021 it has seen quite a number of new buildings being built to 

beautify the location, create tourist comfort, and even add shooting points that are considered attractive 

for tourists.  The infrastructure facilities are as follows: Entrance and parking, photo spots, hall, souvenir 

center, stairs to the waterfall, Ratu food stall, hobbit house, garden, underwater photo spots, signage of 

Way Lalaan and open stage 

 

3.2 Way Lalaan agro-tourism promotion strategy 

Promotion strategy carried out by the Tourism and Culture Office of Tanggamus Regency to attract 

tourists to visit Way Lalaan Waterfall. 

 

3.2.1 Promotional photos and videos. This strategy utilizes social media as a platform to introduce Way 

Lalaan Waterfall to the general public with a wide reach and unlimited time to access it. The social 

media used are the Instagram (@majectic.tangmus) and youtube (Majestic Tanggamus) platforms which 

are managed by the Tanggamus Tourism and Culture Office to promote all destinations in Tanggamus 

Regency, one of which is Way Lalaan. In an effort to produce attractive photos and videos, Tanggamus 

Regency uses the services of a professional team that has experience in photography and videography. 

The photos are also printed to become banners or flyers with additional descriptions and persuasive 

sentences which are also one of the promotional tools in the form of print media. 

 

3.2.2 Discounts and bonuses (sales promotion). This strategy is used by the Department of Tourism and 

Culture of Tanggamus Regency by providing special coupons in the form of tickets that have been 

purchased by tourists and then exchanged for beverage products according to the number of 

tickets/coupons. 

 

3.2.3 Participating in tourism exhibitions. One of the efforts of the Tanggamus Tourism and Culture 

Office is to participate in tourism exhibitions such as the "Semaka Bay Festival" which is an annual 

party for the Tanggamus community to explore local tourism and culture. Way Lalaan Waterfall always 

hosts these events with the aim that apart from promoting the Tanggamus culture, the manager can also 

introduce Way Lalaan as a leading destination. The hope is that the event held at Way Lalaan can provide 

a strong branding among tourists. In addition, the Tanggamus Tourism Office promotes and introduces 

the object of Way Lalaan Waterfall on the national stage by participating in the "Archipelago Tourism 

and Culture Festival" at the Jakarta Convention Center. This annual event of the Ministry of Tourism 

and Creative Economy is always included in the agenda of the Tanggamus Tourism and Culture Office 

because it is an opportunity to openly market the potential of its tourism objects to a wide range, 

considering that the event is also visited by a lot of domestic and foreign tourists. 

 

3.2.4 Branding icon. The Tanggamus Tourism Office together with Way Lalaan tourism activists apply 

the Catalog Marketing concept in the form of printed brochures containing Way Lalaan attractions 

ranging from area descriptions, location images, infrastructure, area access maps, ticket prices, and now 
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has been supported by the Tourism Information Center service. Tourism ambassadors or commonly 

called "Muli Mekhanai" play an important role in communicating for the promotion of tourist 

destinations in the Tanggamus Regency when in public activities or tourism events. It aims to socialize 

and introduce to the general public what tourism products are in Tanggamus Regency, especially 

superior tourism, either orally or by providing printed brochures. 

 

3.2.5 Public relations. In implementing integrated marketing communications, tourism managers must 

also carry out public relations whose benefits can provide a good image to the community. In this realm, 

the Tourism Awareness Group (Pokdarwis) plays an important role in contributing to tourism 

development in order to create Sapta Pesona, a local tourist destination that has elements of security, 

order, cleanliness, friendliness, beauty, coolness and memories. Tanggamus Regency is recorded to have 

9 Pokdarwis, one of which is Pokdarwis in the Way Lalaan area. Way Lalaan Waterfall also has a 

cooperative relationship with the local community in developing the Way Lalaan tourism sector, besides 

that the purpose of this Pokdarwis is so that the Tanggamus Tourism Office can reach tourists massively 

from community assistance both in terms of promotion, buying and selling of the MSME sector such as 

special foods, processed products. earth, various handmade and artistic products typical of Tanggamus 

Regency as well as community activities with elements of local culture. 

 

3.3 Potential of storynomics tourism 

The concept of a storynomic tourism approach that puts forward narratives, creative content, and a living 

culture is believed to be able to accelerate the development of the tourism industry in the current digital 

era. Storynomic tourism is used to increase the interest of tourists who are interested in traditional stories, 

traditions, culinary, and the culture of these tourist destinations. Efforts to support this concept include 

the assistance of tour guides, influencers, as well as the provision of facilities containing signs/barcodes 

that display destination information. Not only enjoying the natural beauty, this concept is also expected 

to be able to make tourists know the stories behind the destinations visited so that it has an impact on 

tourist behavior: visiting longer hours, exploring tourist areas optimally, gaining new knowledge and 

experiences, and providing testimonials or recommendations to others.  The storynomic potential that 

needs to be developed to increase the selling value of the Way Lalaan tourist destination can be explained 

as follows. 

 

3.3.1 History of Way Lalaan waterfall. According to traditional leaders in the Tanggamus Regency, Way 

Lalaan Waterfall has been found since ancient times. Starting from a prince who is always restless and 

feels sad, this has an impact on his declining physical condition. Seeing the crown prince who will 

continue the leadership of the kingdom in a bad condition, the Queen was very worried and not calm. 

For days the Prince still never felt happy, until finally he asked to find a place that could create peace 

for him. The Queen who really loves her son (Prince) then orders the Hulu Balang with the royal guards 

to explore every area of the kingdom to find a shady and blessed place so as to create happiness and 

tranquility for the Prince according to the desired criteria. 

After days of exploring the Tanggamus area, passing through the coast, jungle, settlements, 

plantations, and hills, they finally found a very clear water flow. Then the flow of the water was traced, 

and it turned out that there was a very beautiful waterfall in accordance with the criteria for the place 

that the Prince expected. Hulu Balang and the guards returned to the palace to convey this good news to 

the Queen and Prince who welcomed them with great expectations. After the news was delivered, then 

they all went to the location in question. Arriving there, the Prince was very impressed and satisfied to 

see the natural beauty that existed and the aura of happiness emanating from his face. This, of course, 

made the Queen feel emotional and happy because her son was back in the spirit as usual. At that time, 

the Prince asked all his people to keep the area sustainable and enjoyed for generations to posterity, then 

he named the water flow "Way Lalaan Waterfall". 

Literally the name Way Lalaan taken from the Lampung language; way means water or river, Lalaan 

comes from the word Lala which means spicy, so Way Lalaan means "spicy water or river". There is an 
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interesting story with the naming of this waterfall. The word ‘way’ in Lampung language means 

water/river. It is said that the naming of Way Lalaan itself is to balance the name of the waterfall which 

is located to the south of Way Lalaan Waterfall, namely Way Kandis waterfall. If “way’ means water or 

river, then ‘kandis’ in Lampung language means sour. 

 

3.3.1 Myths in Way Lalaan waterfall area. The existence of the Way Lalaan area, which has been known 

since the days of the kingdom, left a belief for the local community which is quite thick with customs 

and culture. The stories from generation to generation are still believed by the Tanggamus community 

regarding the myths that exist in several locations in the Way Lalaan area. This is also widely conveyed 

to tourists to foster attractiveness and curiosity about the uniqueness of a tourist attraction.  

The myths found in the Way Lalaan Agrotourism area include: 

a. The Myth of Way Lalaan angel's tears 

The water that comes out of the cracks in the rock walls at Way Lalaan Waterfall is believed to be the 

tears of an angel. The water that comes out is still clear like springs in general. It is said that if a person 

takes a bath or washes his face with the tears of an angel, that person will increase his aura of beauty or 

handsomeness, besides that, the tears of an angel are believed to make him stay young. Again, this is 

just a myth, regardless of whether it is true or not. 

b. The myth of the Way Lalaan waterfall love tree 

The Way Lalaan tourist destination has one tree that grows in the tourist area. Local people know him 

as the Kerincing Tree, but people know him better as the Love Tree. The position of this tree is at the 

top of the stairs when we go down the stairs to Way Lalaan I Waterfall, so we can be sure that all tourists 

will be easy to reach because it is on the main route. It is said that if there are lovers who make a promise 

to live and die under the tree of love, then their love relationship will last until death do them part. This 

is just a myth that develops in the community, but many visitors sit on this tree on weekends. 

c. The myth of the stone hermit Way Lalaan waterfall 

Way Lalaan has a unique and myth-colored boulder. At first glance the shape of this stone resembles a 

seat for meditation, and it is said that according to local stories, this stone was used for meditation by 

the ancestors and the royal family. This stone is located not far from Way Lalaan Waterfall. Usually this 

stone is used for seating by tourists who come to visit. Around the Way Lalaan waterfall, you can find 

several large stones that are easy for tourists to access as a place to sit or put their luggage. 

 

4.    Conclusion 

The promotional concept carried out by the Tanggamus Tourism Office to introduce Way Lalaan has 

been very good, but to achieve maximum market penetration, it is better for each concept to be carried 

out consistently to create branding in the general public. This promotional activity is also very influential 

when collaborating with tourism stakeholders who are often called Pentahelix consisting of academics, 

business or private sector, media, government, and the community. This, of course, will get feedback in 

the form of positive testimonies, suggestions, and input for the development of promotional strategies 

and governance of the flagship destination of this Tanggamus district. 

 It is necessary to make a printout of the storynomic tourism guide and place it at the Tourism 

Information Center to facilitate access, as well as regular training of tour guides specifically for the Way 

Lalaan area to understand the narrative flow of storynomic tourism that is conveyed to tourists so that 

the information conveyed is in the same direction. This is expected to be able to provide impressions, 

information and knowledge for post-visit tourists. 
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Abstract. Spray distillation process as a novel process was developed to overcome the energy 

requirement of separation and purification of bioethanol. Unlike conventional distillation method 

that utilizes difference in boiling point to provoke phase change, spray distillation column 

utilizes the gradient concentration of ethanol contained in the droplets and the surrounding air to 

provoke transfer of compound out of the droplets. Previous study has developed a basic model 

of spray distillation and proven that the separation process could be achieved at relatively low 

temperature of 40oC. However, the basic model, which was based on classical mass, energy, and 

momentum balances could not describe the process in higher scale. This study aims to develop 

the better modelling of spray distillation process by taking into consideration vapor flux and 

diffusion model of throughout the column. The information is required to develop larger scale 

equipment which is more suitable to be further increased to actual industrial capacity. Modelling 

show that ethanol vapor travels in the opposite direction of the spray with the affecting variables: 

Velocity of counter current air (𝑢cc), density of surrounding gas (𝜌g), volume of vapor (𝑉v), 

droplet velocity (𝑢d) and the amount of feed (𝑚0). Vapor flux model defined as the function of 

droplet radius (𝑟c), column radius (𝑟d), and number of droplets inside the column (𝑁D), which 

affecting the sizing of prototype of distillation column in combination with diffusion model. 

Testing and simulation at 15-80% v/v ethanol water mixture shows that spray distillation 

performance is comparable with microbubble distillation and pervaporation with better energy 

consumption. 

1.      Introduction  

The production of bioethanol as greener replacement of fossil fuel is facing several problems. While the 

fermentation itself has been considered as mature technology, the development of separation and 

purification process of bioethanol experienced slower pace. The oldest and most common apparatus 

used in bioethanol purification is a distillation column. However, it holds some disadvantages, such as 

large installation cost, high operational cost caused by the high energy consumption [1].  

Spray distillation process as a novel process was developed to overcome the energy requirement of 

separation and purification of bioethanol. Unlike conventional distillation method that utilizes difference 

in boiling point to provoke phase change, spray distillation column utilizes the gradient concentration 

of ethanol contained in the droplets and the surrounding air to provoke transfer of compound out of the 

droplets. Mixture of bioethanol and water from filtered and clarified fermentation broth were sprayed 

into a slightly heated column. The separation of bioethanol from water mixture occurred at the interface 

between the liquid micro droplets with surrounding air. Spray distillation apparatus utilizes diffusivity, 

https://doi.org/10.25181/icoaas.v2i2.2489
https://doi.org/10.25181/icoaas.v2i2.2489
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phase transformation, concentration gradient, and extremely large surface area to separate ethanol from 

the water mixture. It works at lower temperature compared to conventional distillation process [2]. 

Previous study has developed a basic model of spray distillation and proven that the separation 

process could be achieved at relatively low temperature of 40oC. However, the basic model, which was 

based on classical mass, energy, and momentum balances could not describe the process in higher scale. 

The flow pattern of the ethanol vapor and the effect of diffusion through the droplets during its journey 

from the top to bottom of column has not yet studied. The information is required to develop larger scale 

equipment which is more suitable to be further increased to actual industrial capacity. 

This study aims to develop the better modelling of spray distillation process by taking into 

consideration vapor flux and diffusion model of throughout the column.  

2.      Materials and method 

The model developed for the spray distillation enhancement was divided into vapor flow modelling, 

vapor flux model development, and diffusion model. Model testing was done in a developed prototype 

with various ethanol-water mixture concentrations. The material used in this experiment was ethanol 

70% v/v technical grade. The experiment was tested against different feed concentration and feed flow 

rate. 

2.1.  Vapor flow direction 

In order to model the direction of ethanol vapor released from the droplets, momentum balance was 

generated. Since the prediction was based on the movement of a falling droplet through a specific height, 

the forces that affect the movement of vapor released from the surface of the droplet were also the same. 

Said forces could be elaborated as drag force, buoyancy force, and gravitational force. The starting 

equation for the model is described in Eq 1. 

𝑑(𝑚𝑢𝑣)

𝑑𝑡
=  𝐹𝑔 − 𝐹𝑏 − 𝐹𝑑  (𝑒𝑞. 1) 

where m is the mass of feed, uv is vapor velocity, while Fg, Fb, and Fd are gravitational force, 

buoyancy, and drag force respectively. 

2.2.  Vapor flux model 

Vapor flux is used to represent the velocity of vapor movement through the top outlet of the column. 

The equation was generated in order to support the flow of vapor through the outlet for vapor collection. 

It was necessary to determine the factors that influenced vapor flux inside the column. With greater 

vapor flux, it was predicted that more vapor would go out from the outlet and more chance on collecting 

the vapor. The vapor flux modelling was based on the evaporative mass transfer equation created by 

Lupo and Duwig (2017)[3], as presented in Eq 7. 

 

𝑚̇𝑜𝑓 𝑎 𝑑𝑟𝑜𝑝𝑙𝑒𝑡 = 4𝜋𝜌̅𝑔𝐷̅𝑣,𝑔𝑟𝑑 ln(1 + 𝐵𝑀)  (𝑒𝑞. 7) 

 

Where m is mass evaporative rate of a droplet, 𝜌̅𝑔 is the gas density, 𝐷̅𝑣,𝑔  represents diffusivity 

between the vapor and gas, 𝑟𝑑 represents droplet radius, while BM is Spalding mass transfer number.  

2.3.  Diffusion model  

When droplets of ethanol-water mixture fall in the column, the concentration gradient between the 

droplet surface with the surrounding air promotes the diffusion or evaporation. Due to the continuous 

evaporation, droplet radius will decrease from time to time [4]. The previous momentum balance 

developed assumes that the droplet is free-falling inside the column [2]. However, it is suspected that 

there is a force that contributes to the velocity of a droplet falling. The force comes from the pressure 

where the feed is sprayed at the beginning and it will affect the rate of evaporation itself. 

 

3.     Results and discussion 
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3.1.   Vapor flow direction 

Vapor flow direction is an important aspect because it determines in which section of the column should 

the outlet be installed. The momentum balance of vapor direction was done by referring to the 

momentum balance of droplet. According Cai (2018)[5], the momentum balance of a droplet is 

influenced by several forces. However, due to the extremely small size of droplets, it was assumed that 

there were only three forces influences the droplet movements as presented in Eq 1. 

𝑑(𝑚𝑢𝑣)

𝑑𝑡
=  𝐹𝑔 − 𝐹𝑏 − 𝐹𝑑   (𝑒𝑞. 1) 

Neglecting the small gravitational force surrounding the droplet, the mathematical modelling for 

predicting vapor direction generated the following equations: 

𝑑(𝑚𝑢𝑣)

𝑑𝑡
=  𝐹𝑔 − 𝑓(𝑢𝑐𝑐 , 𝜌𝑔,𝑉𝑣) −

𝐴𝜌𝑣𝐶𝐷𝑢𝑑
2

2
       (𝑒𝑞. 2) 

𝑑(𝑚𝜃)

𝑑𝑡
=  −𝑓(𝑢𝑐𝑐 , 𝜌𝑔,𝑉𝑣) −

𝐴𝜌𝑣𝐶𝐷𝑢𝑑
2

2
      (𝑒𝑞. 3) 

𝑚0

𝑑(𝜃)

𝑑𝑡
+ 𝜃0

𝑑(𝑚)

𝑑𝑡
=  −𝑓(𝑢𝑐𝑐 , 𝜌𝑔,𝑉𝑣) −

𝐴𝜌𝑣𝐶𝐷𝑢𝑑
2

2
   (𝑒𝑞. 4) 

𝑚0

𝑑(𝜃)

𝑑𝑡
= −𝑓(𝑢𝑐𝑐 , 𝜌𝑔,𝑉𝑣) −

𝐴𝜌𝑣𝐶𝐷𝑢𝑑
2

2
    (𝑒𝑞. 5) 

𝑑𝜃

𝑑𝑡
= −𝑓(𝑢𝑐𝑐 , 𝜌𝑔,𝑉𝑣) −

𝐴𝜌𝑣𝐶𝐷𝑢𝑑
2

2𝑚0
 (𝑒𝑞. 6) 

The Eq 2 – 6 above stated that the vapor travels in the opposite direction of the spray with the 

affecting variables as mentioned: Velocity of counter current air (𝑢cc), density of surrounding gas (𝜌g), 

volume of vapor (𝑉v), droplet velocity (𝑢d) and the amount of feed (𝑚0). Therefore, the large-scale 

prototype column must be designed in such a way that the vapor outlet is located on the top section of 

the column. 

3.2.  Vapor flux model 

Vapor flux (𝜃) plays a huge role in determining the characteristic of vapor flow inside the column. It 

was done by considering the evaporation rate of droplet surrounded by gas phase. According to Lupo 

and Duwig (2017)[3], mass evaporation rate of a droplet is as stated in Eq.7. 

𝑚̇𝑜𝑓 𝑎 𝑑𝑟𝑜𝑝𝑙𝑒𝑡 = 4𝜋𝜌̅𝑔𝐷̅𝑣,𝑔𝑟𝑑 ln(1 + 𝐵𝑀)  (𝑒𝑞. 7) 

The mass evaporative rate of a droplet was altered in order to suit the case of spray distillation column 

and to predict the velocity of vapor flowing inside the column. Since vapor flux equation aims to predict 

the rate of vapor that travels inside the column and there would be more than one droplet produced by 

the nozzle, further transformation of the equation could be observed below:  
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𝑚̇𝑜𝑓 𝑎 𝑑𝑟𝑜𝑝𝑙𝑒𝑡 = 4𝜋𝜌̅𝑔𝐷̅𝑣,𝑔𝑟𝑑 ln(1 + 𝐵𝑀) 𝑁𝐷  [
𝑘𝑔

𝑠
]  (𝑒𝑞. 8) 

𝑉 = 4𝜋
𝜌̅𝑔

𝜌̅𝑣
𝐷̅𝑣,𝑔𝑟𝑑 ln(1 + 𝐵𝑀) 𝑁𝐷  [

𝑚3

𝑠
]    (𝑒𝑞. 9) 

𝜃 = 4
𝜌̅𝑔

𝜌̅𝑣
𝐷̅𝑣,𝑔 ln(1 + 𝐵𝑀) 𝑁𝐷  

1

𝜋𝑟𝑐
2

[
𝑚

𝑠
]   (𝑒𝑞. 10) 

𝜃 = 4
𝜌̅𝑔

𝜌̅𝑣
𝐷̅𝑣,𝑔

𝑟𝑑

𝑟𝑐
2

ln(1 + 𝐵𝑀) 𝑁𝐷  [
𝑚

𝑠
]   (𝑒𝑞. 11) 

Where 𝜃 represents vapor flux, 𝐷̅𝑣,𝑔  represents diffusivity between the vapor and gas, 𝑟𝑑 represents 

droplet radius, 𝑟c shows the column radius, 𝜌̅𝑣 shows the density of vapor species, 𝜌̅𝑔 is the density of 

the gas surrounding the droplet, and ND shows the amount of droplets. Vapor flux itself, could be defined 

as the function of droplet radius (𝑟c), column radius (𝑟d), and number of droplets inside the column (𝑁D) 

as shown in Eq.12.  

𝜃 = 𝑓(𝑟d,𝑟c,𝑁D)   (eq. 12) 

High vapor flux is desired because with higher flux means that a faster and higher rate of vapor flow 

took place in the system. It is beneficial for condensation because with more flux means the possibility 

of condensation would also increase. The modelling also resulted knowing in three factors contributing 

to vapor flux, name: droplet radius, column radius, and the number of droplets.  

3.3.  Diffusion model 

Diffusion model took into account the effect of water evaporation in the modelling of droplet diffusion, 

thus changing the momentum balance by studying the initial velocity of the feed. It was then established 

that the height of the spray distillation column was influenced by the droplet concentration; meaning 

changes in droplet radius over time was taken into consideration. The diffusion model also consents a 

relationship between initial velocity, feed rate, and number of sprays. In addition, because there were 

observable changes in the effect of water evaporation towards the process, the diffusion model has 

established that the critical process and design parameters were column height and number of sprays.  

With the additional effect of water evaporation, the modelling for ethanol and water fraction can be 

calculated as follow: 

𝑉𝑙𝑒𝑠𝑡+∆𝑡 =  

𝑏𝑉𝑙𝑒𝑠𝑡𝑟𝑡
3−𝑎𝑟𝑡(

𝑌𝑣𝑒𝑠𝑡
∑ 𝑖𝑌𝑣𝑖𝑠𝑡

)

𝜌𝑒

𝑏𝑉𝑙𝑒𝑠𝑡𝑟𝑡
3−𝑎𝑟𝑡(

𝑌𝑣𝑒𝑠𝑡
∑ 𝑖𝑌𝑣𝑖𝑠𝑡

)

𝜌𝑒
+

𝑐(1−𝑉𝑙𝑒𝑠𝑡)𝑟𝑡
3−𝑎𝑟𝑡(

𝑌𝑣𝑤𝑠𝑡
∑ 𝑖𝑌𝑣𝑖𝑠𝑡

)

𝜌𝑤

   (ethanol fraction) 

 

𝑉𝑙𝑤𝑠𝑡+∆𝑡 = 1 − 𝑉𝑙𝑒𝑠𝑡+∆𝑡 (water fraction) 

Thus, contributing to the change in ethanol and water evaporation rate over time as: 
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𝑑𝐹

𝑑𝑡
=  

𝑑(𝑢𝑑)

𝑑𝑡
=  

4
3 𝜋𝑟3𝜌𝑔 −

4
3 𝜋𝑟3𝑝𝑔𝑔 − 4𝜋𝑟2𝑝𝑔𝐶𝐷

𝑢𝑑
2

2 −
𝑉𝐹̇

𝜋𝑟𝑑
2𝑁𝑠

𝑚𝑒𝑛𝑑 − 𝑚𝑠𝑡𝑎𝑟𝑡
∆𝑡

4
3 𝜋𝑝0𝑟0

3
 

 

both variables affected the modelling in terms of its momentum balance as both affects the height of the 

column. The diffusion model assumes that there is an optimum time for evaporation where ethanol 

fraction is greater than water fraction, which is the ideal condition for achieving high purity and high 

yield outcome. Therefore, predicting that with different feed ethanol concentration required a different 

height of column. 

3.4.  Model simulation 

Several feed concentrations were tested, which were 15%, 30%, 45%, 60%, and 70% (all in v/v %). 

Observation of the prototype shows that condensate was formed on the collection area despite its low 

volume thus making direct measurement of ethanol purity from the top product still a problem to 

decipher. It was observed that higher feed concentration led to less condensate; on the other hand, a 

higher feed rate is the opposite, it contributes to the likelihood of more condensate formation. 

Measuring the decrease of ethanol concentration of bottom product in comparison to the feed 

concentration, shows that separation has been achieved. Comparison of separation factor between spray 

drying as modelled in this study with other separation method is presented in Table 1.  

 

Table 1. Performance comparison of spray distillation to other distillation method [1,6] 

Feed 

concentration 

(% v/v) 

Spray distillation  

(36 ml/ min, 40oC) 

Microbubble distillation  

(150oC) 

Pervaporation  

(50.88 mmHg, 60oC) 

15 9.71 11.2 9.70 

30 5.47 8.40 4.50 

45 3.55 6.00 N/A 

60 2.38 3.60 N/A 

70 1.81 N/A N/A 

 

From Table 1 it is observable that the performance of the prototype developed based on the modeling 

done in this study provide comparable performance to other downstream processing method used for 

bioethanol separation. The fact that spray drying is operating at much lower temperature compared to 

microbubble distillation shown the potential of further development of the process into low energy 

method for separation. Spray drying process is also in comparable performance with more advance 

pervaporation process, but without the need to create the vacuum condition. 

4.     Conclusions 

The diffusion model which takes into account the effect of evaporation of water results in prototype 

design of column size and number of sprays installed. The diffusion model established as well that the 

critical processing parameters of spray distillation are feed rate and concentration. The model developed 

for the spray distillation process was successfully resulting in working prototype with comparable 

performance with other ethanol-water separation process.  
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Abstract. Paddy is an annual plant that can adapt to waterlogged land. Rice is a self-pollinating 

plant (autogamy) which is a grammar group with a stem composed of several segments, fibrous 

roots, the presence of a tongue and leaf ear, and a collection of rice flowers (spikelets) called 

panicles. Cross-pollination can be done in several ways, namely artificial and natural pollination. 

Natural pollination is done with the help of wind, birds, and insects. The success of producing 

superior non-hybrid (Inbrid) rice by cross-pollination is complicated because rice is a self-

pollinating plant. Artificial cross-pollination with the help of human hands will make it easier to 

produce new types of superior inbred rice. At the beginning of the establishment of the Seed 

Technology Study Program from 2009-2020, Seed Technology students carried out rice plant 

breeding practices in greenhouses. The available greenhouses are composed of glass walls and 

glass roofs. This can increase the temperature in the room. The optimum temperature for rice 

plant growth is 23°C-25°C. Meanwhile, the temperature in the greenhouse >30°C has an 

unfavorable impact on rice plants. The lack of success during the practice, namely the 

temperature in the greenhouse, is very high, reaching >30°C, thus increasing the transpiration 

rate in rice plants. As a result, rice plants experience stress due to a lack of water. This research 

aims to make a net house with a plastic roof (netting house) in the rice fields so that rice plants 

can grow optimally supported by temperature and rainfall. The netting house function can also 

protect rice plants from pests like rats, leafhoppers, bugs, and other pests. The benefits of this 

research are as a means for practicum and research activities for students, Education Laboratory 

Institutions (PLP), and lecturers to produce new varieties of rice. 

1.  Introduction 

Rice is one of the crucial commodities in Indonesia. Rice is a favorite food that has been attached to 

people's hearts. The culture and habits of the Indonesian people who have the stigma of "not being full 

if you haven't eaten rice" indicate how Indonesian people have a strong culture of eating rice (Haryadi, 

2006). Good quality rice can be done by breeding rice, namely by cross-breeding between two elders 

who have special characters. Increasing the yield potential of a plant can be done by modifying the type 

of plant (Donald, 1968). Before crossing, first characterized by observing quantitative characters of rice 

plants such as plant height, number of productive tillers, panicle length, amylose content, amylopectin 

content, flowering age, grain weight of 1000 grains, In Indonesia, the increase in new types of rice has 

been started since 1995. Abdullah et al. (2008), One way to assemble superior varieties is by collecting 

singular characters from various parents in a combination, so it takes a long time to produce traits that 

align with expectations. In 2016 research conducted by Adimiharja et al. (2016) which was carried out 

at the Lampung State Polytechnic has produced promising lines, namely RP1, RP2, RP3, RP4, RP5 (the 
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result of crossing the Rojolele variety with Pandan Wangi), RG1, RG2, RG3, RG4, RG5 (the result of 

crossing the Rojolele variety with this variety). Gilirang), MR1 and MR2 (a cross between Mentik 

Wangi and Rojolele). 

 

The self-pollinating plant line assembly course (PGTMS) is a course that directs students to become 

experts in the field of plant breeding. The course focuses on self-pollinating plants such as rice, 

tomatoes, chilies, soybeans, etc. The practicum activities are carried out in a greenhouse with a closed 

room condition consisting of a glass roof and glass walls. This condition becomes an obstacle to the 

practicum results that are not following the student's competence. Many plants wilt quickly due to lack 

of water due to high room temperatures that reach >30°C. Matthews et al. (1997) showed that an average 

temperature increase of 1°C would reduce rice production by 5-7%. Many nuisance pests in the 

greenhouse interfere with practical activities such as rats, birds, stink bugs, and other nuisance pests. 

Rice can grow well in an environment with sufficient water soil with a specific ratio of sand, silt, and 

clay fractions. This research aims to create a place for practicum activities and rice research in the fields. 

 

Lampung State Polytechnic is a vocational college that has a learning curriculum of 70% practical 

components and 30% theory. With a practicum component of 70%, it is hoped that Polyneta alumni, 

especially the Seed Technology Study Program, have the expertise to produce superior seeds. The Seed 

Technology Study Program has the vision to make an excellent applied expertise program in producing 

applied graduates with high integrity, innovation, entrepreneurial spirit, and competence in tropical plant 

seed technology activities. 

 

In this study, the researcher was determined to create a net house to support students, PLP, and 

lecturers of rice plant researchers, especially in the Seed Technology Study Program, to produce new 

types of rice according to the community's interests.. 

Other paragraphs are indented (BodytextIndented style). 

2.  Another section of your paper 

Determine the size according to the previously measured land area. Determining the building's size, 

design, and direction is essential in building a net house for the functionality and effectiveness of all 

operations in the plant shade house. 

2.1.  Shade House Making.  

After determining the design and size, build the framework structure by making arrangements 

starting from the walls doors to the roof and installing ultraviolet plastic with a measure that has been 

adjusted to the top of the net House. The plastic used is polycarbonate, so it is not easily torn. The walls 

are covered with paranet. Bolts are used to attach the paranet to the frame wall to be strong and not 

easily blown away by the wind. 

2.2.  Test Room.  

After the shelter assembly activity was completed, the room was ready to be tested in the fields at 

the Lampung State Polytechnic. The trials carried out are: 

a. The first trial was to plant rice in a shade house for one season. Observations were made from 

planting to harvesting. The stability of indoor growth is the main factor in the success of the shade 

house-made. 

b. In the next growing season, the second trial was carried out by conducting artificial pollination. The 

room's success was seen from the success of fertilization after artificial pollination was carried out. 
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Figure 1. Netting House building design 

3.  Result And Discussion 

A netting house is interpreted as a net house because the building is net and see-through. Along with 

the development, other materials such as plastic, paranet, and fiberglass were found, so the name became 

a plant house. A netting house can be defined as a building with a roof and walls made of nets with a 

light steel frame. In the research carried out, netting houses are used as a means for breeding rice plants 

by providing an environment suitable for the agro-climate. The roof of the netting house deliberately 

does not use a plastic top so that rice plants can meet their water needs when it rains. When the 

experiment was conducted, the air temperature and the duration of irradiation in the netting house did 

not interfere with rice plants' growth. Rice planting is done on bucket media. Height Air temperature 

and irradiation time can cause a shortage of water in the media due to evaporation at the soil surface. 

There are several obstacles when it rains; pollinating is complicated during high rainfall. During the 

flowering phase, especially during pollination, high rainfall will cause wet pollen due to rainwater, so 

that the pollination process will be disrupted (Purnomo, 2016). 

 

The advantage of using a netting house application is the length of irradiation and the intensity of 

light according to the needs of the rice plant. Extended irradiation can affect the flowering process. In 

the research of Warner and John (2003), the application of 8 hours irradiation on Rhododendron plants 

will increase the number of flower initiations. 

 

 
 

Figure 2. The appearance of the netting house 
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Figure 3. Rice plants in the netting house 

 

Rice plants in the netting house are tall and short because of the influence of the climate. Suprihatno's 

research (2010) stated that climatic and weather factors could cause the characteristics of plant height 

that have a short size. 

4.  Conclusion 

They are netting House provides good growth space during practicum and research. Pest attacks are 

still there but not as intensive as rice in paddy fields in general. Pest and disease control is easier to do 

in the netting house. The netting house will be better if you add Smart farming technology to determine 

each plant's temperature, humidity, and fertilizer needs. 
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Abstract. In this case, with clean water in Indonesia, energy reserves are increasing day by day 

shrink. This is also exacerbated by wastage in its use; On the other hand, clean water is still often 

used excessively tends to be wasted. Let's look carefully at some government agencies that still 

encounter wasteful practices. The use of clean water is usually found in several leaky faucets in 

the room, office showers, ablution places, and toilets and sinks in water laboratories flow is 

wasted. Laboratory equipment that requires groundwater that flows continuously as long as the 

equipment is operating is one of the practices of wasting energy, clean water. Besides that, it has 

the potential moss growth and movement of the heating plate occurs. 

1.  Introduction 

Energy Efficiency is an effort to conserve energy. According to Government Regulation No. 70 of 

2009 concerning Energy Conservation, what is meant by energy conservation is a systematic, planned, 

and integrated effort to conserve domestic energy resources and increase the efficiency of their 

utilization. Energy efficiency is a general term that refers to using less energy to produce the same 

amount of valuable services or output using energy as effectively and efficiently as possible. 

There is a need for public awareness of energy conservation so that efficient and efficient habits are 

formed in using energy entrenched in the future. There are many ways to save energy, including saving 

water. Energy efficiency, including water efficiency, is one solution to overcome the energy crisis and 

reduce the environmental damage that can occur. There are many ways to save water, including limiting 

its use. Even though this water is a renewable resource, it turns out that this resource cannot be renewed 

for clean water. (Madonna S. 2014). 

The quality of water used for daily needs for humans is water that meets clean water criteria. Clean 

water is water that can be used for everyday needs whose quality meets health requirements and can be 

drunk when cooked. What is called drinking water is water that has gone through a processing or 

processing stage that meets health requirements and is consumed immediately. Health requirements for 

drinking and clean water include bacteriological, chemical, and physical conditions. (Waluyo, 2009). 

The criteria for the quality of water used for human life are different from the criteria for water 

required for the industrial world. Industrial raw water treatment is the main activity of various industrial 

processes, including heating. A water heater is a device used to heat water that uses energy as a heating 

source, namely electricity, gas, or the sun. Of the three types of energy sources used, electrical energy 

is more widely used because it is more practical in its use and installation. Inadequate water treatment 

https://doi.org/10.25181/icoaas.v2i2.2491
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procedures can have a significant adverse impact on the process and the quality of the final product; the 

surfaces of pipes and vessels may suffer corrosion and scale or rust. The scale is an oxide layer of 

inorganic compounds that settles and forms crystal deposits on the surface of a substrate. The process 

of crust formation is the result of hydrodynamic and thermal conditions in a system or the result of 

chemical kinetics, thermodynamic conditions, and chemical properties of substances such as alkaline, 

calcium, chloride, sulfate, nitrate, iron, zinc, copper, phosphate, or aluminum which are affected by 

various factors such as water content, supersaturated solution conditions, water rate, temperature, type 

and type of impurity, number of inhibitors to absorb ions, calcium index level, pH, and other factors. 

(Merdah & Yassin, 2007). thermodynamic state and chemical properties such as alkaline, calcium, 

chloride, sulfate, nitrate, iron, zinc, copper, phosphate, or aluminum which are influenced by various 

factors such as water content, supersaturated solution conditions, water rate, temperature, type, and the 

type of impurity, the amount of inhibitor to absorb ions, the level of calcium index, pH, and other factors. 

(Merdah & Yassin, 2007). thermodynamic state and chemical properties such as alkaline, calcium, 

chloride, sulfate, nitrate, iron, zinc, copper, phosphate, or aluminum which are influenced by various 

factors such as water content, supersaturated solution conditions, water rate, temperature, type, and the 

type of impurity, the amount of inhibitor to absorb ions, the level of calcium index, pH, and other factors. 

(Merdah & Yassin, 2007). 

In the water purification process, the goal is to soften the water or remove the mineral content. The 

water will be softened by using a kind of resin that contains a charge of Na+ cations which will bind 

Ca2+ and Mg2+ ions more strongly than the Na+ bonds in the wax. When water passes through the 

resin, Ca2+ and Mg2+ ions will be bound by the resin, and Na+ ions will be released, making the water 

more 'soft.' If all the mineral content in the water is to be removed, the water will be passed through a 

resin containing an H+ charge and through a second resin containing an OH- charge. The H+ and OH- 

ions will react and will produce more water. The result of this process is mineral-free water. 

Incoming raw water contains hardness, silica, alkalinity, and oxygen, all of which can harm 

evaporation. These components must be handled effectively to protect the heat exchanger lining from 

scale and corrosion. (Rahayu 2019). AC exhaust water results from the condensation process from the 

air in a room; thus, it has Physico-chemical properties and characteristics almost the same as distilled 

water. The results of the study obtained that the pH measurement data for Aquadest was 6.85; AC Water 

6.64, negative Aquadest Mineral Qualitative Test, damaging AC Water, buoyant Faucet Water, 

Aquadest Absorbance Test 0.001, AC Water 0.006, Faucet Water 0. 374 Thus, AC wastewater which is 

managed in such a way can be used as a substitute for distilled water and maintain laboratory equipment 

to save on lab costs and maintenance of laboratory equipment. (Subandi, 2018). 

In this study, the authors will use air conditioning wastewater from previous research as feeder water 

for the heating chamber and at the same time as a cooler for extraction and distillation equipment in the 

laboratory with the circulation method, by utilizing a water aspirator equipped with a controlled water 

pump so that the water flow rate can be adjusted later. Water circulates from the water aspirator to the 

cooling pipe and then back to the water aspirator. To control the temperature of the cooling water, a 

thermometer is installed. To cool the water, a water cooler is prepared with increased water temperature. 

Thus it can reduce the use of clean water and can avoid damage to laboratory equipment. 

2.  Methods 

2.1.  Cleaning of cooling ducts/pipes and heating plates. 

Cleaning the cooling channel/pipe (Condenser). The first step of the research process is to clean the 

cooling tube (Condenser) on the dirty Sohlet on the inside through which the cooling water flows. The 

cleaning step for this cooling pipe is to remove one by one from the Soxhlet apparatus, then the spiral 

tube is filled with a dilute NaOH solution and then allowed to stand for 3 to 5 hours; this is intended to 

clean the moss and deposits that stick to it. The inside of the pipe is then washed using clean water 

flowing into the tube at high flow speed so that the moss and dirt in the line fall out and are carried away 

by the flow of water. Next, the clean cooling pipe (Condenser) is reassembled on the Soxhlet device. 
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It was cleaning the water heater room (Water heater). The water heater in the Soxhlet is cylindrical 

made of glass in which there is a pair of electrodes made of stainless steel. The cleaning step is to fill 

the heating chamber with a dilute NaOH solution and then let it stand for 3 to 5 hours; this is intended 

to clean rust and scale attached to the electrodes, then wash using clean water flowing into the heating 

chamber with a high flow speed so that rust and scale that sticks to the electrodes fall out and are carried 

away by the flow of water so that the heating chamber becomes clean. 

2.2.  Installation of the circuit for cooling water circulation 

A tub made of fiber with a capacity of 20 liters is equipped with a pump to drain water and a 

thermometer to control the temperature of the water used; an elastic-plastic hose is installed to drain the 

cooling water. Some of the flowing water is used as a steam feeder to be heated as a producer of heat 

energy. . Furthermore, the exhaust pipe from the cooler is connected to an elastic-plastic hose so that 

the water is used for the cooling process flows back from the cooling tube to the reservoir. 

2.3.  Operation of the appliance with exhaust water AC circulation system 

After ensuring that the cooling duct pipe and heating room are clean, the tool is appropriately and 

properly connected. Then the tub is filled with AC wastewater from the reservoir by measuring to 

determine the initial volume, and then the water pump is turned on so that the water is pushed into the 

hose leading to the drain. Heating chamber (Steam) and cooling chamber (Condensor) until it flows 

back into the reservoir and then ensures no leaks. 

The experiment in this study was designed to obtain data on the amount of AC waste water used 

during the extraction process, the impact of using AC waste water on the cooling pipe, and the impact 

of using AC wastewater on the heater plate and heating room (Steam). The experiment was carried out 

by: 

a. To obtain data on the amount of AC wastewater used during the extraction process. The tool 

(Soxhlet) is turned on for the extraction experiment for 3 or 4 hours, periodically checking the 

thermometer as a water temperature indicator. Suppose there is an increase in water temperature. In 

that case, the effort to stabilize the water temperature is by inserting the Cool pack into the water 

bath to stabilize the temperature by room temperature. After the extraction experiment was 

completed, the Soxhlet was turned off and then measured the AC waste water, which was used to 

obtain data on the reduction (shrinkage) of water used in heating in the heating room (Steam). This 

experiment was repeated several times for the extraction process. 

b. The impact of air conditioning wastewater on the cooling pipe. The tool (Soxhlet) is turned on for 

the extraction experiment for 3 or 4 hours; after the extraction process is complete, the Soxhlet and 

the water pump are turned off but make sure the water in the cooling pipe does not come out (still 

soaking) the cooling tube. This experiment was repeated several times for the extraction process. 

 

The impact of air conditioning wastewater on the heating plate (heater) and the heating room (steam). 

The tool (Soxhlet) is turned on for the extraction experiment for 3 or 4 hours. After the extraction process 

is complete, the Soxhlet and the water pump are turned off, but it is ensured that the water in the heating 

chamber (Steam) does not come out (still soaking) the heating plate (Heater). This experiment was 

carried out several times. Repetitions for the extraction process. 

 

3.  Result And Discussion 

After testing, it is continued with observations which include: 

a. Amount of AC wastewater used during the extraction process.  

b. Condition of the cooling pipe, is there any sediment and signs? Moss growth? 

c. Conditions in the heating room (steam) and the heating plate (heater), whether the water is 

cloudy and there are deposits in the heating chamber (steam), and there are signs of crusting on the 

heating plate (heater)? 
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From the observations obtained the following data: 

a. Amount of AC wastewater used during the extraction trial is as much as 20.15 liters. 

b. The cooling pipe on the Soxhlet device looks clean and doesn't grow moss and dirt deposits. 

c. The heating chamber and heating plate are clean. There are no deposits attached and no signs of rust. 

 

The extraction trial process took 3 hours (according to the shortest time in the extraction process), 

that is, according to the capacity of the tub chamber volume was 20 liters, in the first 1 hour trial, the 

water volume was still constant, and the temperature was relatively stable. Still, starting from more than 

The first 1 hour, the water began to look a little less, this was because some of the water went into the 

steam heater to heat the hot steam as a fat flask heater to boil the extraction solvent, so that the volume 

of water decreased during the trial process (3 hours) which was 150 ml. Furthermore, the water 

temperature in the reservoir has increased several degrees from room temperature. This is because the 

water flowing in the cooling pipe above the extraction flask is in contact with hot air from the solvent 

vapor, so the longer it is in connection with the hot steam, the water temperature increases. Because the 

function of the AC wastewater here is not only as a steam feeder but also as a coolant, so that cooling 

runs well and efficiently, the water temperature must be kept cold stable. In implementing this test, we 

applied it by giving ice cubes to the water reservoir and cooling and increasing the volume of water that 

is decreasing. With the general method, when the tool is operated, the water flow rate used is generally 

2.4 liters/minute, so if the device is tested and worked for 3 hours, it consumes 432 liters of water. 

The cooling pipe on the Soxhlet apparatus is made of glass that forms a spiral circle inside a glass 

tube, with a spiral diameter of about 5 mm and a cooling glass tube diameter of about 5 cm and a pipe 

hole of about 2.5 mm in diameter, with helical pipe conditions in such a complicated way that it can be 

it is said that this cooling pipe is a tool that is very vulnerable to breakage, easy to get dirty and difficult 

to clean, so it needs special attention in its operation and maintenance, for that, it is necessary to use 

clean water with low ions and low hardness. With the use of AC wastewater during the trial process up 

to several months after the trial, the cooling pipe still looks clean. There is no growth of moss and 

deposits attached to the pipe surface. 

The heating chamber in the Soxhlet device is a place to produce steam which is then flowed to heat 

the fat cup so that the solvent evaporates. Inside the heating room, there are a pair of heating plates 

(heater), a couple of containers that carry electricity when filled with water then a healing process occurs. 

If the water used for heating contains minerals, there will be movement on the surface of the plate, and 

the longer the buildup occurs, it will interfere with the tool's performance. In trials using AC wastewater 

that is low in ions and free from minerals, the heating chamber and heating plate appear clean. There 

are no signs of rust, and no deposits occur. 

4.  Conclusion 

From the research results above, it can be concluded that with the circulation method, the efficiency 

of saving the use of clean water is 410.5 during the operation of the tool with a time of 3 hours. There 

is no growth of moss and deposits adhering to the surface of the pipe, and the cooling line still looks 

clean. There are no signs of rust and no assurances on the heating plate so that the tool's performance 

can be maintained. 
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Abstract. Work in aluminum metal casting includes several stages: preparation of raw materials, 

mold making, smelting process, the casting of castings, dismantling, cleaning, and inspection of 

castings. Students are ready to compete in the industrial world or entrepreneurship with these 

hands-on skills. To achieve this goal, the Polytechnic provides adequate learning and practice 

experiences to form professional abilities in science and technology. Competence in one field, 

for example, in material knowledge (metal casting). Because the tools for the metal smelting 

process are not available yet, this research aims to design and manufacture an aluminum smelting 

furnace fueled by LPG gas, which can also be helpful and contribute to the process of making 

aluminum metal smelting furnaces. The test results show that the aluminum metal smelting 

furnace with LPG gas fuel and aluminum metal raw materials for motorcycle brake canvas can 

operate and work well. The need for LPG gas fuel to melt aluminum canvas motorcycle waste 

material is 0.6 to 1 kg. The temperature required to melt aluminum metal is 658 °C to 784 °bC 

with a melting time of 10 to 18 minutes. The maximum capacity that can be smelted raw 

materials is 1000 grams. 

1.  Introduction 

Aluminum metal is found in many homes as a material for pots, soft drink bottle caps, and milk can 

lids, and so on. Aluminum is also used to coat electronic equipment such as compact discs and car lights. 

Quality and competitive aluminum casting work will produce good aluminum to compete in the 

increasingly stringent metal industry. Work in aluminum metal casting includes several stages: raw 

material preparation, mold making, smelting process, casting castings, demolition, cleaning, and 

inspection of castings. 

Aluminum can be forged into sheets, drawn into wire, and extruded into bars of various cross-

sections. In addition, aluminum is also resistant to corrosion. Aluminum is used in many ways, generally 

used in high-voltage cables. In addition, it is also used in window frames and airframes. 

The development of industry in Indonesia makes the need for the metal industry to increase. One of 

them is the aluminum metal industry as a substitute for non-ferrous metals. Aluminum is soft, light, and 

a good conductor of electricity and heat. Various efforts have been made to assist entrepreneurs in the 

non-ferrous metal foundry industry, especially aluminum, by developing furnaces or furnaces for 

smelting. The development of the furnace/kitchen is generally carried out to improve the furnace's 

performance so that its combustion efficiency can be increased. 

The smelting process is melting the material (cast iron) by heating it in a smelting furnace; after the 

material has melted, it is poured into a mold (Arifin, 1976). In the aluminum smelting process, a 

crucible-type furnace is used. The Crucible kitchen is the oldest used kitchen. This kitchen is the most 
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straightforward construction and uses a fixed position where the molten metal is taken using a ladle or 

dipper. This kitchen is very versatile and versatile for minor and medium-scale melting. Krusibel's 

kitchen is in the form of a pot made of clay mixed with sand. According to fuel, there are three kinds of 

crucibles: gas, oil, and coke. The burning rate of used fuel oil is the same as that of a used oil-fueled 

smelting furnace (Palace & Lukman, 2016). 

Some of the aluminum smelting furnaces that have been developed include gas-fired furnaces 

reported by (Sundari 2011). The stove or kitchen designed is a crucible kitchen with LPG gas fuel in the 

form of a cylinder with a diameter of 220 mm and a height of 300 mm with a capacity of 30 kg. The test 

results show that it takes 1 hour 37 minutes to smelt aluminum scrap weighing 30 kg, and the fuel used 

is 3.60 kg. The results of previous studies also designed a crucible furnace with LPG gas fuel to work 

well(Irvan & Suryadi, 2017). 

The metal industry, especially metal casting, has a significant role in supporting current development. 

Furnace/kitchen is needed for the smelting process of non-ferrous metals, especially aluminum. Casting 

is one of the most critical areas of expertise and must be mastered by students, especially students of 

Agricultural Mechanization. In the subject of knowledge of engineering materials, technical material 

lectures are only limited to theory, so competence is lacking in mastering skills in casting, especially 

metal casting. With skills and direct practice in the field, students will be able to explore or add insight 

to be ready to work in industry or entrepreneurship. In terms of completeness of the Laboratory, Metal 

and Automotive do not yet have this equipment, with skills and direct practice in the field, students will 

explore or add insight to be ready to work in the industrial world or entrepreneurship. 

The smelting process is melting the material (cast iron) by heating it in a smelting furnace; after the 

material has melted, it is poured into a mold. (Arifin, 1976). In the aluminum smelting process, a 

crucible-type furnace is used. This kitchen has a straightforward construction and uses a fixed position 

where the molten metal is taken using a ladle or dipper. This kitchen is very versatile and versatile for 

minor and medium-scale melting. According to fuel, there are three kinds of crucibles: gas, oil, and 

coke. Krusibel Kitchen with coke fuel is rarely used because it is less efficient. 

From the test results of the aluminum smelting furnace, it is known that the furnace designed can 

melt aluminum scrap on average 2.5 kg per hour with a fuel-burning rate of 3.25 per hour. This means 

that the fuel requirement for smelting aluminum is 1.3 kg of fuel per kg of aluminum scrap. The burning 

rate of this fuel is smaller than that of diesel-fueled smelting furnaces, which reach 1.4 liters per kg of 

aluminum scrap, smelting furnaces fueled by used oil, which comes 1.5 liters per kg of aluminum scrap 

and kerosene-fueled smelters. which reaches 1.6 liters per kg of aluminum scrap (Sudjana, 2008) 

Polytechnic is a professional education directed at the readiness to apply specific skills. To achieve 

this goal, the Polytechnic provides adequate learning and practice experiences to form professional 

abilities in science and technology. Competence in one field, for example, in material knowledge, 

especially metal casting. So students are required to do metal casting, one of which is aluminum metal. 

In contrast, the tools for the metal smelting process are not yet available, both simple tools and more 

modern tools. So based on these problems, we will make a simple aluminum metal casting (smelting) 

device so that the learning activities of engineering material knowledge can be achieved. With this metal 

smelting furnace, students are expected to have competence in metal smelting in general and aluminum. 

In addition to practicum mechanical technology for CNC Milling machines. 

This research aims to design and manufacture an aluminum metal smelting furnace with LPG gas 

and to analyze the melting capacity, melting temperature, and melting time of aluminum. This research 

is expected to provide benefits and contribute to knowledge about making crucible furnaces and metal 

smelting processes, especially aluminum.. 

2.  Methodes 

2.1.  Tool Design.  

The design planning was blinded based on the tool specification data carried out in the literature 

study. At this stage, the output was a tool planning drawing. 
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2.2.  Tool Making.  

The manufacture of the tool is carried out based on the design drawings obtained, using the materials 

and equipment provided. The manufacture is carried out first by making the outer wall of the furnace 

with a diameter of 30 cm and an inner diameter of 15 cm and a height of 30 cm, materials from a plate, 

cauldron/power with size 10 cm, height 25 cm,(Meilana, 2018)In planning this smelting furnace will be 

made as follows:Result And Discussion 

 
 

Figure 1. Aluminum smelting furnace/furnace 

2.3.  Crucible furnace/furnace.  

Crucible kitchen is the oldest used kitchen. This kitchen is the most straightforward construction. 

Krusibel has a function as a kitchen where aluminum melts. Krusibel is made using low carbon steel 

material with 300 mm in diameter, 300 mm in height, and 3 mm in thickness. The crucible design that 

will be made can be seen in Figure 1. 

 

 
Figure 2. Furnace wall/blanket 

 

2.4.  Furnace Wall.  

The material used to make the furnace walls is a steel plate with a thickness of 1.2 mm, which is 

rolled with an outer diameter of 300 mm, and an inner diameter of 153 mm with an overall height of 

300 mm, and between the outer and inner walls is filled with refractory cement. The furnace wall design 

that has been made can be seen in Figure 3. (Rachmat & Sulaeman, 2020). 
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Figure 3. Kowie/material smelting cauldron 

2.5.  Kowei/cauldron.  

This Kowei is a place for cooking/melting material with a diameter of 100mm and a height of 

250mm. The aluminum material for motorcycle brake canvas waste is inserted into the Kowei and then 

heated until it melts, as shown in Figure 3. 

2.6.  Furnace Testing.  

The smelting furnace was tested three times using scrap aluminum as the material to be smelted and 

LPG gas as fuel. The test steps are as follows:  

1. Prepare the smelting furnace with its equipment, energy, and smelting material; 

2. Taking temperature measurements with an infrared laser thermometer to be used as a benchmark for 

the initial temperature; 

3. To measure the initial weight of LPG gas fuel before it is turned on; 

4. To calculate the importance of the waste aluminum material, motorcycle brake canvas shoes (waste) 

to be melted down, then put into a cauldron/crucible; 

5. Igniting the fire is then followed by the ignition of the blower to raise the temperature faster; 

6. Perform temperature measurements at each stage for 2 minutes; 

7. Measure the temperature at which the material begins to melt; 

8. Stir while removing the existing dirt; 

9. After the material is melted, wait until the pouring temperature (700 0C) 

10. Prepare the mold; 

11. Lift the crucible and pour the melted material into the mold carefully, but it must not stop. It must 

continue until the material runs out (Palace & Lukman, 2016). 

 

Observation Parameter; Material volume; Fuel requirements (LPG); and temperature every 2 minutes 

until the material melts 

3.   Results amd Discussion 

Design Process. The design is carried out based on the plan drawings, the dimensions of the material 

are adjusted to what is planned. The results of the invention are shown in Figure 5. Furthermore, the 

performance test of the furnace is carried out, starting from the weight of the material 250 gr, 500 gr, 

750 gr, and 1000 gr. Temperature changes were recorded every 2 minutes, and the results were obtained 

as shown in table 3. The table shows that in less than 15 minutes, the temperature has reached above 

600 °C. In the performance test of the initial weight of 250 gr, the material begins to melt at a temperature 

of 675 °C with a time of 8 minutes and is aged into a mold at a temperature of 707 °C with a time of 10 

minutes. For material weights of 500 gr, 750 gr, and 1000 gr, it begins to melt at 705, 688, 705 °C, 

respectively. 

 

Table 1. Measurement of time and temperature for different quantities of materials 

Time (min) 250 (g) 500 (gr) 750 (gr) 1000 (g) 

0 32 46 58 100 
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2 360 450 320 320 

4 385 532 360 380 

6 490 600 430 430 

8 675 625 460 460 

10 707 653 570 470 

12  705 610 600 

14  752 688 658 

16   710 705 

18    784 

 

There is a difference in the melting point of each of these performance tests due to differences in the 

material being melted down because it comes from various brands and types of motorcycle canvas waste. 

It can also be seen that dirt and other metal mixtures affect the melting temperature and time, as shown 

in Table 1. 

  

 
 

Figure 4. Graph of Melting temperature and time at volume 250, 500, 750 

and 1000 grams of waste aluminum metal 

 

Figure 4. shows a very rapid increase in temperature that occurs in the early minutes before the 

ingredients are put into the cauldron/kowie. The heat propagation possibly influences this from the 

furnace to the kowie, and there is no obstacle. Still, after the material is put into the kowie, there is a 

slight slowdown in the increase in temperature. Because the energy is absorbed into the material to be 

smelted, from the graph, it can also be seen that it takes the least time to melt 250gr of fabric (8 minutes) 

and the longest time to melt 1000gr of material (16 minutes). 

The smelting furnace performance test results show that to smelt 250gr aluminum (waste) material, 

0.6kg of LPG gas is needed, 0.8 kilograms of 500gr of LGP is needed, 750gr and 1000gr of LPG are 1.0 

kilograms needed. From these data, it can be seen that to smelt 750gr and 1000gr materials, we need the 

same LPG, which is 1.0 kg. This shows that the more material we melt, the less LPG is required. This 

is possible because the smelting furnace room is already conditioned to heat. With the addition of the 

melted material, only a slight effect on the decrease in temperature is shown in Figure 5. 
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Figure 5. Graph of LPG gas consumption on the melted/melted material 

 

 
 

Figure 6. Graph of depreciation of raw materials into materials  

after being smelted/melted 

 

The performance test results can also be seen in the yield of each tested material (figure 6.). The 

percentage yield of the tested materials was 94.80%, respectively; 89.00%; 93.87%, and 87.10%. The 

performance test results of the highest product were on a fabric with a weight of 250gr, and the average 

product was 91.19%. 

The results of the furnace design and performance test, the specifications of this smelting furnace are 

30 cm high furnace, 30 cm outer diameter, 7.38 cm furnace wall thickness, 4560 cm3 combustion 

chamber volume, the capacity of the cauldron/kowie 1963, 5 cm3 and a temperature of 848 °C. The test 

results with the waste material of the motorcycle brake canvas can accommodate 1000 grams of material 

by reducing the size of one canvas and cutting it into two parts. 

4.  Conclusion 

The results of the aluminum smelting furnace's design and performance test can be concluded as 

follows: (1) Aluminum metal smelting furnace with LPG gas fuel and aluminum metal raw materials 

for motorcycle brake canvas can operate and work well.; (2) The need for LPG gas fuel to melt aluminum 

canvas motorcycle waste material is 0.6 to 1 kg. ; (3) The temperature required to melt aluminum metal 

is 658 °C to 784 °C with a melting time of 10 to 18 minutes.; and (4) The maximum capacity that can 

be smelted raw materials is 1000 grams. 
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Abstract. Orchids, especially Dendrobium is a famous ornamental plant that has various flower 

diversity i.e. size, shape, and color. For decorative use like the display of vases and bouquets, 

Dendrobium cut flowers are one that consumers are interested in. This study aimed to identify 

the best preservative solution that can prolong vase life and the quality of Dendrobium orchid 

cut flowers. This study was conducted in a Floriculture rearranged in Randomized Complete 

Block Design (RCBD) with two factors, repeated three times. The factor I is the concentration 

of aluminum sulfate which consists of 4 levels: AL 0 ppm, AL 200 ppm, AL 400 ppm, and AL 

600 ppm; followed with factor II is the concentration of sugar which consists of 4 levels: G 0%, 

G 2%, G 4%, and G 6%. Dendrobium cut flower had longest vase life (48 days) with less 

withered bud in 2% sugar with 200 ppm aluminum sulfate medium. 2% sugar with 200 ppm 

aluminum sulfate also showed the most absorbed solution which indicated that formulation was 

the most suitable medium for Dendrobium cut flowers. Replacing the fresh solution of 2% sugar 

with 200 ppm aluminum sulfate every month we guess can prolong the vase life and need to be 

tested in further study. 

1.  Introduction 

Orchids are the largest family of flowering plants with 25,000 to 35,000 species belonging to 600 to 

800 genera [1]. They are valued for their extraordinary diversity in size, shape, and color as well as their 

distinctive flower appeal and their high maintenance quality for up to 10 weeks. The world's orchids cut 

flowers trade mostly consists of 85% of the genus Dendrobium and 15% of the genera Phalaenopsis and 

Cymbidium, predominantly supplied from Asia [2]. Orchids cut flowers are flowers or buds that have 

been cut from the plant for decorative use like the display of vases and bouquets. 

Dendrobium orchids are widely used in flower arrangements because of their relatively long vase 

life, varied flower colors and shapes, flexible flower stalk that is easy to assemble, and high productivity. 

The longevity of vase life of orchids cut flowers is greatly influenced by post-harvest treatment or 

handling. Extending vase life is an important fact-based on consumer preferences which have been 

optimized by several previous studies [3]. Adding chemical preservatives is a common practice for cut 

flowers storage [4].  

Vase life of cut flowers depends on internal factors like genetic, food reserve (carbohydrates, 

proteins, and fats), water content, plant health, etc; and also external factors like humidity, light, and 

temperature. According to [5], the quality decrease of cut flowers is caused by respiration and 

transpiration as well as loss of food reserve during the shelf life, therefore it needs some efforts to 

preserve cut flowers quality.  
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Provision of a refreshing solution to cut flowers, better known as the preservative solution can be 

applied by soaking flower stalk in preservative solution with an interval of 2 – 24 hours immediately 

after harvest to maintain the freshness of cut flowers [3]. Generally, the preservative solution contains 

carbohydrates as an energy source combined with a germicide. 

Carbohydrate is a major food reserve that functionally as photosynthetic precursors needed for 

growth, inhaled substrates, osmoregulatory, and osmoprotectants. In addition, carbohydrates can act as 

cellular signals by controlling gene expression. Sugar added to the preservative solution can prolong 

vase life in some cut flowers like Liatris spicata (L.) because it can maintain the respiration rate of floral 

tissues [6, 7]. 

In addition to sugar as a source of carbohydrates, the preservative solution needs to contain germicide 

as an anti-microbial agent. Some micro-organisms can produce ethylene or toxins that potentially reduce 

the quality and vase life of cut flowers. The presence of bacteria at the base of the stem will decrease 

the absorption of plant stems and interfere plant metabolism [8, 9]. There are several common germicide 

options, such as silver nitrate, hydroquinone, silver thiosulfate, and aluminum sulfate [10, 11, 12]. 

Previous studies reported that aluminum sulfate (Al2(SO4)3) could extend the freshness and vase 

life of some cut flowers like Lisianthus and also for foliage [13, 14, 3]. Besides anti-microbial agent in 

preservative solutions, aluminum sulfate also maintained the moisture content and reduced 

transpirational losses through stomata regulation [14]. This study aimed to identify the best preservative 

solution that can prolong vase life and quality of Dendrobium orchid cut flowers. 

2.  Method 

This experiment was arranged in Randomized Complete Block Design (RCBD) with two factors. 

Factor I is the concentration of aluminum sulfate which consists of 4 levels: AL 0 ppm, AL 200 ppm, 

AL 400 ppm, and AL 600 ppm. Factor II is the concentration of sugar which consists of 4 levels: G 0%, 

G 2%, G 4%, and G 6%. Each treatment was repeated three times so that 48 experimental units were 

obtained.  The data were analyzed for variance and we used LSD test at a level of 0.05 for advanced 

analysis [15]. 

2.1.  Maintenance of orchids as broodstock 

Research material had a uniform flower size and flowering time also free from disease. We used 2 g 

per liter of Growmore leaf fertilizer (high P and K content) plus 2 ml/l vitamins MS given twice a week 

and flower inducers containing BA/TDZ were given once a week. Spraying 2 g/l insecticide applied 

every 2 weeks. 

2.2.  Harvesting flowering plants 

Flowers picked at 75% bloom, have 8 – 10 flowers, and healthy plants. Harvesting was done by 

cutting the ends of the flower stalks carefully using a sharp, clean and sterile cutter. To remove air 

bubbles, the stem ends were cut back under tap water to produce a peduncle about 12 cm from the lowest 

open floret. 

2.3.  Treatment and storage 

The treatment solution was put into a 100 ml bottle and then the flowers were added according to the 

treatment, stored in the isolation space (unexposed to sunlight and water splashes). After treatment, the 

inflorescences were kept in a controlled environment room at 25 ± 2°C under a cool white fluorescent 

lamp with a relative humidity of 60 – 70%. 

3.  Results and Discussion  

The combination of sugar with aluminum sulfate into the preservative solution showed a significant 

interaction for vase life, the total solution absorbed, and the percentage of withered flowers (Table 1). 

The longest flower freshness was 48 days after treatment, viz. 2% sugar with 200 ppm aluminum sulfate. 

It was 11 days longer than the control followed by less withered bud. This result relates to [16] reported 
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that a solution containing Al2(SO4)3, 8-HQS, and sugar was able to prolong the vase life of three 

different hybrid Dendrobium orchids. 

 

Table 1.  The results of vase life, absorbed volume, blossoms, and withered buds 

Concentration 

Alumunium Sulfat 

(ppm) 

Concentration 

Sugar (%) 

Vase life 

(day) 

absorbed volume 

(ml) 

Blossoms 

(%) 

Withered 

buds 

0 0 37 d 23,33 c 0,71 38, 41 e 
 2 39 cd 26,67 d 1,89 24,81 bc 
 4 39 cd 20 b 1,05 24,93 bc 
 6 37 d 21,67 bc 1 25,65 c 

200 0 43 bc 23,33 c 2,65 24,93 bc 
 2 48 a 26,67 d 0,67 19,00 a 
 4 44 b 21,67 bc 1,67 19,53 ab 
 6 43 bc 21,67 bc 1,65 22,89 bc 

400 0 38  d 21,67 bc 1,38 23,01 bc 
 2 46 ab 25,00 cd 1,83 19,81 ab 
 4 44 b 18,33 ab 1,26 22,73 b 
 6 42 bc 16,67 a 1,77 24,53 bc 

600 0 40 cd 18,33 ab 1,62 32,23 d 
 2 41 cd 15 a 1,38 25,73 bc 
 4 42 bc 26,67 d 0,81 25,80 c 
 6 40 cd 25,00 cd 1,01 31,70 d 

 

The reason why 2% sugar with 200 ppm aluminum sulfate affected the longest vase life with less 

withered bud was that solution was the most absorbed compared to other treatments. The higher 

absorption, the more energy obtained. It indicated cut flowers fit that solution and can maximize the 

solution content. Instant energy from sugar prolong vase life and flowers need. It was relevant with [17] 

who reported that sugar is a carbon source that plays an important role in petal growth and inhibits aging. 

Also, flower blooms can be used as an indicator that plant tissues are still carrying out metabolic 

activities and they gradually wilt due to the limited supply of food reserves in plant tissues, water, and 

external nutrition. In addition, anti-microbial agents sourced from aluminum sulfate contribute to the 

free disease of cut flowers. 

Adding more sugar wasn’t deal longer vase life, on the contrary, it slightly reduce vase life compared 

to 2% sugar added. Adding a lot of sugar increase viscosity of the solution, thereby interfering with the 

diffusion and osmosis processes in cut flowers. [18] reported that the inhibition of the absorption of the 

solution causes flower wilt quickly. Also, high concentration of aluminum sulfate is unnecessary to cut 

flowers. It can reduce pH solution and toxic for some plants [19]. 4.8 – 5.8 is the best suitable pH 

medium for Dendrobium orchids [20], so that, adding a lot of aluminum sulfate potentially causes an 

unsuitable medium for Dendrobium orchids. That condition can reduce vase life and the number of wilt 

flowers. 

4.  Conclusions 

Sugar and aluminum sulfate in preservative solution proven to prolong vase life and quality of 

Dendrobium cut flowers. For the specific concentration, we recommend 2% sugar with 200 ppm 

aluminum sulfate because it has a good result for Dendrobium cut flowers vase life, moreover the most 

economical treatment. 
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Abstract. The obligations or conditions of food products traded by producers in terms of 

guaranteeing halalness have been regulated in Law No.33 of 2014 concerning Guaranteed Halal 

Products. In the regulation, precisely in article 4 it is explained that products that enter, circulate, 

and are traded in the territory of Indonesia must be certified halal. The purpose of this study was 

to analyze the readiness of local food agroindustry UMKM in Lampung towards halal 

certification policies and the factors that influence it. The results of the study revealed that the 

readiness of small and medium-scale food industry players in the research locations was not 

ready to implement halal policies.  Based on the results of research at the research location, it is 

known that the factors of knowledge about halal, awareness to find out, technology used, scale 

of business, knowledge of bureaucratic rules and certification costs (0.40) This is due to a lack 

of understanding of the urgency of halal certification and the relatively small scale of business. 

 

 

1. Introduction 

        The rules regarding the obligation of halal certification on products circulating in the territory of 

Indonesia have been regulated in Law no. 13 of 2014 concerning Halal Product Guarantee. This obligation has 

been in effect since 2019 as explained in the Law that the obligation for halal certification is valid for the next 5 

years since the Law was enacted in 2014.[1] However, it must be acknowledged that the halal handling process 

still encounters several obstacles and challenges in the future, such as clarity on the direction of halal policies that 

determined, the availability of access to policies applied to the business world, the duties and authorities of each 

stakeholder involved as well as the standard system for handling halal food products. The resolution of these 

obstacles and challenges is expected to be able to make a positive contribution and benefit to maintain the peace 

of the community in their daily lives. Therefore, it is deemed necessary to conduct a critical study of agroindustry 

readiness for halal policy in local food agroindustry in Lampung. 

 
According to the Decree of the Minister of Religion, R.I. number 518 states that halal certification is a 

written fatwa declaring the halalness of a food product issued by the Institute for the Study of Food, Drugs and 

Cosmetics of the Indonesian Ulema Council (LPPOM MUI). Halal certification in Indonesia is officially issued 

by the MUI which indicates that the product has passed the halal test test.[2] Products that have halal certification 

are products that have been tested for halal and can be consumed by Muslims. so that there are no cases of halal 

inclusion in the product, but it does not have a halal certificate.[3] Products that already have halal certification 

are proven by the inclusion of a halal logo on the product packaging. 

Providing halal and safe food is a very prospective business, because with a halal label (certification) it can 

invite loyal customers who are not only in demand by Muslims but also non-Muslim communities. On the other 

hand, for producers who do not provide halal information who market their products in countries such as Indonesia, 

which has a Muslim majority population, their products are less desirable, thus harming the business actors  

themselves. Halal food for Muslims is proven to be of high quality and very good for the health of the 

human body[4] 

 

2. Materials and Method 

This research was conducted from April 2021 to September 2021. carried out in the city of Bandar 

Lampung. The location of this research was determined purposively, with the consideration that Karang Anyar 

Village is a village that has a local food agroindustry. Sources of data used in this study are primary data and 
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secondary data. Primary data comes from agro-industry players in Karang Anyar. Industry players who became 

the source of this research consisted of 20 entrepreneurs as respondents who did not have a certificate. Meanwhile, 

secondary data was obtained from the literature and related agencies that provided data relevant to the research. 

 The method used in collecting primary data is a survey method by conducting direct observations in the 

field and filling out questionnaires through direct interviews with agro-industry actors who are respondents. Data 

collection by interview. Data analysis was carried out descriptively . The data obtained is that the scale of business 

and knowledge of the procedures for obtaining halal certificates by business actors is very low. from 100% only 

found at 30% The data is described descriptively to provide an overview of the object under study. 

 

3. Result and Discussion 

Agroindustry is an industry that involves raw material components mainly sourced from the agricultural 

sector. Gedong Tataan District is one of the sub-districts that has an agro-industrial sector, especially the leading 

home industry in Pesawaran Regency. Karang Anyar is a village that has the largest home industry business sector 

and is a leading village in Gedong Tataan. Home industry businesses in Karang Anyar village are very diverse in 

producing processed snacks, one of which is lanting which has a very large population. 

The age range of business actors as well as business owners (home industries) in this clanting business 

ranges from 20 years to 70 years. From the table data, home industry business actors who are of concern are the 

productive age whose average age is 30 years to 40 years occupying the position of 30%. Likewise, those aged 50 

years and over, in other words, those who already have life and business experience also occupy a position at 30%. 

While the age range of 20-30 years and 40-50 years each is 20%. 

 

 
Figure 1. The age range of business actors as well as business owners (home industries) in this clanting business 

 

Lanting is a traditional food that comes from the main raw material, namely cassava and typical food 

from Java. Lanting has various types including lanting getuk and lanting grated. Lanting produced by the home 

industry of Karang Anyar Village is lanting getuk which uses raw cassava butter with an original taste. 

The amount of lanting produced by the home industry is determined by the type of cassava, the current 

season and the amount of raw materials used. The number of raw materials used is large in the lanting production 

process, the more production results are obtained. The lanting production process was compiled based on 

observations made in the home industry in Karang Anyar Village, Gedong Tataan District, Pesawaran Regency. 

The process of making lanting consists of stripping, washing, steaming, seasoning, making getuk, grinding, 

printing, drying, turning, frying and packaging. Paying attention to the importance of halal certification as a 

supporting factor for the sale of a product, knowledge of the process becomes important.[5]The stages or steps of 

the procedure and the mechanism for determining the halal fatwa can be explained as follows: 

MUI provides knowledge briefing to LP.POM (MUI) auditors about haram objects according to Islamic 

Shari'ah, in this case li-zatihi and haram li-ghairih objects which because of the way they are handled are not in 

line with Islamic Shari'a.[6] With the meaning of the word auditor must have adequate knowledge about these 

illicit objects. 

Auditors conduct research and audit to factories (companies) that request halal product certification. 

Examination which includes: a. Careful inspection of product ingredients, both raw materials and additional 

(auxiliary) materials. b. Examination of proof of purchase of product materials. 

The materials are then examined in the laboratory, especially materials suspected of being illegal objects or 

containing unclean objects (najis), to obtain certainty. 

 Examination of a company is not uncommon to be carried out more than once; and not infrequently 

auditors (LP.POM MUI) suggest and even require that a substance that is suspected or suspected to contain 

unlawful (najis) ingredients be replaced with materials that are believed to be halal or have been certified as halal 
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products from MUI or from other institutions deemed competent, companies still want to get a halal product 

certificate from MUI. 

 The results of the examination and audit of the LP.POM MUI are then included in a Minutes; and then 

the Minutes are submitted to the MUI Fatwa Commission for trial. In the Fatwa Commission Session, LP.POM 

MUI submits and explains the contents of the Minutes; and then discussed carefully and in depth by the MUI 

Fatwa Commission Session. 

A product that still contains ingredients of doubtful halalness, or there is evidence of the purchase of 

product materials which are deemed not transparent by the Fatwa Commission Session, shall be returned to 

LP.POM MUI for research or re-auditing to the company concerned. [7]As for products that have been confirmed 

to be halal by the Fatwa Commission Session, the halal fatwa is carried out by the Fatwa Commission Session. 

Halal criteria for food and drink that are not listed in the Qur'an and Sunnah are thoyyib. [8]Thoyyib 

according to the opinion of the scholars is something that is considered delicious, lawful, holy, not unclean, and 

does not harm the body or mind. Haram criteria for food and beverage products that are not mentioned in detail in 

the Qur'an and Sunnah, there are at least five criteria, namely khobits, unclean, harmful, intoxicating, and made 

from human organs. [9]This means, if any of these criteria are found in the item or food, it is haraam. 

Responses to the statement of respondents' knowledge about halal, certification and halal management 

policy bureaucracy are on average good. This means that there is value in understanding the importance of halal 

certification. So it can be seen from the level of awareness of the production process and their attention to quality 

leading to thoyyib has been carried out, it is also reflected in a very good level of value weighting. It's just that on 

a business scale that is classified as very small and the technology owned, it also has an impact on turnover which 

is not yet large, which is the cause of the obstacles for lanting business actors to take care of halal certification. 

 

Table.1. Descriptive Analysis of Respondents Response Variable X1 

No Indicator 1 2 3 4 5 average Conclusion 

1 X1 0 0 2 8 0 3.8 Well 

2 X2 0 0 5 5 2 4.5 Very good 

3 X3 0 3 7 1 0 3.1 Not good 

4 X4 0 0 9 1 0 3.1 Not good 

5 X5 0 5 4 2 1 3.5 Well 

6 X6 0 5 5 0 2 3.5 Well 

 

Statistical analysis used in this study is the mean, mode, median, deviation, and others. The variables 

used are knowledge of halal and halal certification, awareness of halal production processes, and readiness to 

implement halal certification policies.The measurement of the variables available by the researcher uses a Likert 

scale, which is usually used to measure individual or group personal perceptions about social phenomena, attitudes, 

and opinions.[10] Then it is known that the Likert scale has a gradation of levels from very good (positive) to very 

bad (negative). The weighting of the levels of strongly agree is 5, agree 4, disagree 3, disagree 2, and strongly 

disagree 1. From the results of data collection, then calculations and statistical weighting are carried out, so that 

the weight value of each statement will be known.[11] 

 

Conclusion 

Based on the results of research that has been carried out on the lantimg industry in Karang Anyar 

Village, Gedong Tataan District, Pesawaran Regency, it can be concluded that the readiness of business actors 

regarding halal certification policies is still low. The most dominant factor is the small scale of the business so that 

it has an impact on the difficulty of fulfilling the obligations of halal certification. Business actors also do not fully 

understand the established halal certification policy. although in terms of food processing already apply good 

standards. This is because the regulations on halal policies have not been fully socialized. 

 

Recommendation 

Small industry players should be a priority to get government assistance to register their products. In 

addition, the certification process is still not well understood, if the conditions are still as it is now, halal 

certification should still be an option for agro-industry business actors as part of marketing, as a step towards moral 

obligations and official regulations.. 
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Abstract. This paper aims to develop a model to incubate a rural agroindustry.  It elaborates 

the steps in the participatory development of group entrepreneurship utilizing local resource, 

identifies the enabling and inhibiting factors and the challenges ahead. This is a collaborative 

action research between Jenderal Soedirman University (Unsoed), Politeknik Banjarnegara, 

and the local government of Banjarnegara district. The research team consists of 

multidisciplinary personnels (economics, management, and food technology). The project 

began with intensive coordination between Unsoed and The Planning, Research and 

Development Board of Banjarnegara district. The board identified taro as a local natural 

resource that has not been processed for commercial purposes despite its huge potential to be 

developed as a promising food processing industry. Unsoed and the board agreed to develop 

entrepreneurship by utilizing this local resource. The board has led the collaboration among the 

local government agencies involved in this project. Group was chosen as a strategy to develop 

entrepreneurship. Members were recruited from farmer groups, women farmer groups and rural 

youth. They have been provided with motivational support, trainings on taro processing, 

production tools and machines, packaging and labeling, promotion and business networking 

and other business assistance necessary to develop the new venture. Data were collected 

through documents, participatory observations, informal interviews and group discussions with 

members of the new venture group and the relevant government agencies. Online discussions 

were also conducted to intensify communication between stakeholders. Through reflective 

evaluation based on the collected data, the authors and stakeholders discussed the corrective 

steps to succeed the new venture. Data collection and decision making about the progress of 

business (product, pricing, promotion, sales, human resource, and profit) went on a regular 

basis. Based on this process, lessons learned were concluded. The results show that the strong 

support from the district government, good coordination among government agencies and other 

stakeholders, provision of entrepreneurial motivation, training, and mentoring have lifted up 

the  branding of taro from low-value to higher-value commodity, and provide employment and 

income to rural people. The identified enabling factors are trust, support and coordination 

among stakeholders, and innovation. Building trust between organizations instead of 

individuals could be challenging in the future. Another challenge is the capacity building of the 

group-based venture to facilitate continuous improvement.        

1. Introduction 

Most of the world‟s poor live in rural areas and are primarily engaged in agriculture. However, with 

more open trade, low prices of staple cereals in world markets, and slower population growth, the 

importance of agriculture for economic growth and poverty reduction is no longer so clear. Therefore, 

the main pathways out of poverty should be connected to increased productivity in farming, rural non-

farm enterprises or by rural-urban migration.  In most developing countries rural non-farm output now 

accounts for roughly half of rural income. The rural non-farm livelihood often enjoys greater potential 
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for growth in income than agriculture, especially for rural areas with high levels of physical 

infrastructure and human capital. The non-farm income increase welfare in rural areas[1], increase 

school participation rate among among children of low-educated and poor mothers and thereby 

bridging the gap of inequality in rural education [2]. Non-farm  livelihood improved nutrient supply 

and farming households participating in non farm enterprises are better off than non-participants [3]. 

Although there have been many studies on rural non-farm entrepreneurship, few have focused on 

discussing how to initiate entrepreneurship in rural areas that face multiple constraints such as lack of 

motivation, skills, capital, and network. Therefore, this paper fills this gap by discussing the steps to 

kick off entrepreneurial activities in the village by utilizing local potential, which is based on an action 

research, and the lessons learned from this initiative. 

The relationship between economic growth and entrepreneurship begins with Schumpeter‟s 

contribution [4]. Schumpeter developed the theory of creative destruction, in which discoveries by 

entrepreneurs with temporary monopoly power generated new knowledge, which were spilled over the 

whole economy through imitation and shifted the economy to a higher income level. Although the 

model of economic growth according to neoclassical school of thought [5] does not emphasize the role 

of entrepreneurship in economic growth, but endogenous growth theory [6,7] addresses the role of 

entrepreneurship more explicitly. According to the endogenous model, the knowledge available in a 

region provides opportunities that are exploited through new ventures [8]. There have been no 

prescriptions to boost economic growth. Nevertheless, Tridico stressed the importance of human 

development and institutions [9]. Tridico specifically mentions that there are two types of education: 

learning by schooling and learning by doing. These two aspects ─ education with learning by doing 

approach and institutional strengthening ─ are adopted in this study because both aspects also 

encourage the growth of entrepreneurial activity. 

Universities were once described as „ivory tower‟ institutions focusing only on teaching and research 

which then evolved into the engagement of universities in „third mission‟ and „triple helix mission‟ 

[10]. The „third mission‟ can be interpreted as putting knowledge produced into use by reaching out to 

social and economic players outside the sphere of knowledge production. The „triple helix mission‟ 

relates to knowledge production and knowledge use as systemic functions in a dynamically interactive 

knowledge network and innovation model [11]. It follows from triple helix concept that institutions 

mediate interaction of subsystems of the innovation system and ensure communication with the agents 

that are outside the community [12].  

The evolving mission of universities has led to studies on university spin off, incubators, and business 

mentoring [10,12–16]. This paper deals more with efforts to develop a new venture.  Launching a new 

business is hard; US Census data shows that approximately 25 percent of new businesses are 

abandoned within the first year of founding, 55 percent fail by their fifth year, and only 30 percent last 

beyond their tenth year. In facing such situation, business incubators, including those based in 

university, can play a determining role. Firms joining a business incubator expect to benefit from 

additional resources, connections, and legitimacy that can help a firm connect with key stakeholders 

such as suppliers, investors, distributors, and markets, which can promote firm survival and 

performance. University incubated firms have greater employment and sales and grew faster in 

number of jobs and sales than non-incubated firms because university incubators typically provide 

greater connectivity and legitimacy to key industry and community stakeholders [16]. Based on the 

experience of Indonesian public universities and expert evaluation, the framework of successful 

business incubators consist of nine independent variables and three moderating variables. The 

independent variables include ability of the business incubators, incubator governance, entry criteria, 

exit criteria, mentoring and networking, funding and support, governance support and protection, 

university regulation, and system infrastructure. The three moderating variables include the age of 

facilities, credibility of facilities, and credits and rewards [15].  

Some authors emphasize the significance of trust among network players [10,14]. This is particularly 

challenging when key personnel in the communities change positions [14]. Nakwa and Zawdie also 

points out the weak role of intermediaries in promoting network development and the absence of 

consistent policy support to network development [10]. Halaby further notes the particular importance 

to identify and utilize basic technological platforms to address the key challenges of distance and 
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program scalability [14]. Choudhary et al reported that an action research to develop farmers‟ 

resilience through community-based enterprise have contributed to increased productivity and farmer 

incomes [17]. The results show that policy change, improved provision of technical and financial 

services, establishment of common facility centers, and strengthening of farmers‟ institutions are 

imperative to enable smallholder farmers to engage in value chains and thus increase their resilience.  

This paper presents an action research to alleviate poverty in rural areas by promoting non-farm 

enterprise in Balun, a mountainous village in the district of Banjarnegara, Central Java province. The 

village was purposively chosen because during 1996-2017 rural poverty in Indonesia was persistently 

higher than urban poverty (BPS, 2019). Poverty rate in the district has decreased from 29.40 percent in 

2006 to 15.46 percent in 2018. However, the figures are higher than the national figures. The national 

poverty rate decreased from 17.8 percent to 9.66 percent during the period (bps.go.id). In 2018, the 

poverty rate of Banjarnegara Regency was 15.46 percent, the 6th highest among 35 districts / cities in 

Central Java. Banjarnegara is one of the districts in the western part of Central Java province covering 

an area of 106,971.01 hectares. Banjarnegara clearly defined its first mission to improve community 

welfare through agriculture-based development and competitive local potentials. Based on data from 

the Statistics Agency (BPS), the contribution of agriculture to Gross Regional Domestic Product of the 

district at current prices in 2017 was 30.21 percent, the highest among other sectors. 

 

2. Methods 

This paper presents a two-year participatory action research of a collaborative initiative to develop a 

group entrepreneurship by the Faculty of Economics and Business, Jenderal Soedirman University, 

Politeknik Banjarnegara and the Government of  Banjarnegara district. The research team from 

Jenderal Soedirman University and Politeknik Banjarnegara consists of multidisciplinary 

backgorunds: development economics, management, and food technology. Participatory action 

research actively involves the stakeholders (see Table 1) to review the existing conditions and to make 

decisions about actions to be implemented in order to make change toward a better future.  

Rural poverty in Indonesia has been persistently higher than urban poverty. Therefore, efforts to 

alleviate poverty should be prioritized for rural areas. The village of Balun in Wanayasa subdistrict 

was selected as it is among the poorest villages in Banjarnegara district. Based on the identification of 

local potential by The Planning, Research and Development Board of Banjarnegara district, taro was 

selected as the local raw product to be developed as it is very typical in the areas. Despite its 

potentials, it was hardly processed into food products for commercial purposes. Group 

entrepreneurship was chosen as a strategy to develop entrepreneurship in the village because the 

principle of kinship has been widely known in rural areas. This action research was funded by The 

Directorate General of Research and Community Development of The Ministry of Research, 

Technology and Higher Education and the government of Banjarnegara district provided 

supplementary funding for trainings and promotion. The interventions for incubating the new business 

consisted of training, capital provision, business consulting, promotion and marketing assistance. The 

effect of entrepreneurship training or business development services are stronger than that of financial 

intervention [18].  

The steps to execute the action research began with coordination with The Board of Planning, 

Research and Development of Banjarnegara district. The board is the local body responsible for 

coordinating the district agencies. Therefore, the research team chose the board as the initial partner.   

The board then identified the local government agencies of Banjarnegara district which should 

coordinate to support the actions to develop entrepreneurship in the research area. Because the project 

is to develop agroindustry in rural areas, based on the job descriptions of the agencies, The Agency of 

Industry, Trade, Cooperative, Small and Medium Enterprises is in charge for leading the project. The 

person in charge of the project is the Head of Agroindustry Section of the agency. Therefore, the most 

intense communication was conducted with the Agroindustry Section. Apart from collaborating with 

district agencies, the team also collaborated with other stakeholders such as local food industry and 

distributors. There have been two food industry enterprises that supported the project and two 

distributors to extend the marketing coverage. The identified stakeholders and their roles are presented 

at Table 1.  
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Table 1. Project stakeholders and their roles. 

No. Stakeholder Role 

1. Head & Vice Head of Banjarnegara 

district 

Policy maker of development in Banjarnegara district  

2. Board of Planning, Research and 

Development  

Coordinating collaboration among government 

agencies 

3. Agency of Industry, Trade, 

Cooperative, Small and Medium 

Enterprises  

Partner in supervising the development of  

manufacturing, marketing, and institutional aspects  

4. Agency of Health Partner in supervising and issuing permit of 

household industry  

5. Agency of Agriculture and Livestock 

Production 

Policy maker in the development of local agriculture 

and livestock commodities 

6. Subdistrict Head of Wanayasa  Policy maker in the community supervision in 

Wanayasa subdistrict  

7. Agency of Agricultural Extension of 

Wanayasa Subdistrict 

Partner in community supervision to cultivate taro 

and its processing  

8. Village Head of Balun  Partner in community supervision in Balun village 

9. Local flour producer Partner in producing taro flour 

10. Bakery Provide production training and marketing  

11. Community groups in Balun (farmer 

group, women farmer group, youth) 

Direct beneficiary of the project 

 

Data were collected through documents, participatory observations, informal interviews and group 

discussions with members of the new venture group and the relevant stakeholders. Online discussions 

were also conducted to intensify communication between stakeholders. Through reflective evaluation 

based on the collected data, the authors and stakeholders discussed the corrective steps to succeed the 

new venture. Data collection and decision making about the next steps (product, pricing, promotion, 

sales, human resource, and profit) went on a regular basis. Based on this process, lessons learned were 

concluded. These methods have been used in other studies on entrepreneurship training (see for 

example [19]. 

 

3. Results and Discussion  

3.1. The Model 

Several The plan to develop rural entrepreneurship was communicated to the relevant parties to ask for 

commitment of support and to identify their respective roles in the project. In addition to the support 

from district agencies, support from the top management of the district is the most important as it 

facilitates coordination among lower-level district agencies. Therefore, the plan was also reported to 

the head and the vice head of Banjarnegara district. The commitment was realized by The Planning, 

Research and Development Board of Banjarnegara district by visiting Bogor municipality which has 

been well known as a center of taro agroindustry to learn about the policies needed to create an 

agroindustry center. Relevant agencies took part in the visit, which strengthened the commitment of 

the district government to develop a local resource-based agroindustry.  

The initiative begins with an agreement between the Planning Agency, Research and Development of 

Banjarnegara Regency with the research team to determine the local potential to be developed. The 

agency coordinated the collaboration with the Agency of Agriculture (to guarantee the supply of raw 

materials), The Agency of Health (to guarantee the quality of food products), and the Agency of 

Industry, Trade, Cooperative and SMES (to ensure the consistency of production and distribution). 
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The Agency of Agriculture through the Agricultural Extension Service provides counseling about taro 

cultivation in Balun and surrounding villages to ensure the availability of taro. The Agency of Health 

organizes counseling about food security, while The Agency of Industry, Trade, Cooperative and 

SMEs provides various packaging and product promotion trainings. In addition, the Agency also 

channeled the new business group to a large company that provides Corporate Social Responsibility 

(CSR) funds for SME assistance and retailers who help product marketing. 

The university transfer knowledge, technology, and initial capital to the new business group. The 

research team also collaborated with the local flour industry and the bakery industry. The local flour 

producer usually only produces modified cassava flour. With the same technique, the manufacturer 

was asked to make flour from taro. The flour was then given to bakery for product experiments. The 

two companies were then asked to train the new business group to make taro flour and its derivative 

products. 

Based on the above explanation, here is our model that we developed for incubating an agroindustry in 

rural areas by utilizing local resources.  
 

 
 

Figure 1. Model of incubating an agroindustry in the village of Balun, Wanayasa, Banjarnegara 

Source: based on authors‟ action research 

 

Having received commitment and support from the top management and agencies at the district level, 

the team proceeded with communicating the plan to the subdistrict head and the village head who 

enthusiastically responded to the initiative. Together with the village head, the team identified the 

beneficiaries of the project. They involve the following groups: farmer group to supply raw material, 

women farmer group to process the raw material and the village youth to distribute the products. 

Farmer groups were chosen because farmers are the poorest group in the village. The project is 

intended to improve the community welfare. It is therefore, farmer groups should be the appropriate 

beneficiary.   

The first meeting with the beneficiaries was attended by the research team, the head of the Agency of 

Industry, Trade, Cooperative, Small and Medium Enterprise, the subdistrict head of Wanayasa, the 

village head of Balun, and the beneficiaries. The first meeting aimed to generate awareness of the 
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beneficiaries to improve their welfare by utilizing local resources. Local resource has high potential to 

increase income by creating value added. At the end of the meeting, the beneficiaries consisting of 24  

members committed themselves  to the project. They also agreed to name their group “Kelompok 

Usaha Bersama Begug Sejahtera”.    

So far, in the village, taro was only steamed for home consumption. In fact, based on the observation 

in Bogor municipality and discussion with food industries in Banjarnegara, it should be possible to 

process taro into various higher value-added products. Therefore, the team facilitated  a women farmer 

group called Sinar Tani to produce taro flour, which has been produced on a laboratory scale at 

campus. Sinar Tani was selected as it has been successful to produce modified cassava flour. The 

modified taro flour produced by Sinar Tani was then used as a sample during the training in the village 

of Balun. The flour was also delivered to two bakery industries for product experiment. The results of 

their experiments were then transferred through trainings to the beneficiaries in the research area.      

One week later, the beneficiaries participated in a 3-day training on production techniques. They were 

trained to produce flour from taro, which were then used as raw material to produce brownies, rainbow 

cakes, and eggrolls. They were granted with the necessary production tools such as mixer and oven. 

Stoves were not provided because they have had  stoves at their kitchen. In addition, three production 

machines were granted to the group by the research team: slicer, cabinet dryer, and disk mill for flour 

production. The trainer of the flour production is a member of the research team, while the rest of the 

products were trained by the owners of bakery industries. Having learned the production techniques, 

the group was provided with an opportunity to practice at home. The research team supplied working 

capital to facilitate the practices.   The team also facilitated the group with proximate testing and shelf-

life testing of the products. 

In the following week, there was a supervision from the Agency of Health about the requirements to 

get permit of household industry. Three days later, the team from the Agency of Health visited three 

production sites of the group to make sure that the kitchens met the required standards. One week 

later, the Agency issued the permit of household industry for the four products of the group: taro flour, 

“BROWNISTA” (taro brownies), “PELANGI” (taro rainbow cake), and “ROLLAS” (taro eggroll).     

Five days after getting the permit, the center of taro agroindustry was officially launched by the Vice 

Head of Banjarnegara district. The new products were introduced to the public. Many participants of 

the launching ceremony appreciated the new products. The Vice Head of the district published the 

ceremony in his Instagram as well as Facebook account. Because it was launched by the Vice Head of 

Banjarnegara district, mass media were interested to disseminate the news. These publications have 

served as a very positive campaign to elevate the branding of taro from neglected into higher value-

added products. The taro products since then have been being promoted continuously through various  

promotional events such as trade expo and  participation in district celebrations.  In addition, The 

Agency of Industry, Trade, Cooperative, Small and Medium Enterprises linked the group with food 

product distributors. 

 

3.2 Sales and Problems Associated with Group Entrepreneurship 

Only within 2.5 months, total sales has been IDR 9.6 million. It is a promising figure as compared to 

total assets granted to the group of about IDR 20 million. Paramanandam and Packirisamy emphasized 

the important role of marketing techniques that require immediate attention from those promoting 

microenterprises [20].  

As a new group-based venture, some problems appeared during the course of the business including 

variation in product quality due to skill differences, fluctuation of member participation, and conflicts 

between members. The research team and relevant stakeholders discussed about the problems to find 

solutions. [21] argued that combination of skills, capital, and counseling based on main constraints of 

target group is important to achieve better results.   

Because there were many products, job specialization was then arranged depending on the skills of 

individual members to ensure consistent product quality. Having discussed about fluctuation of 

member participation, it was conlcuded that some members were busy with houseworks and/or farm 

work making it difficult for them to leave home. The agreed solution is that there are some jobs that 
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must be done at the production site and there are jobs that can be accomplished at members’ respective 

homes. Therefore, members who have difficulty leaving home can do parts of the job at home. 

Consequently, there is a need for additional production equipment. 

Conflicts between members are caused by unfair distribution of income. There are members who 

spend less time at work and some who spend more time, but they receive the same share of income. 

The team recommended that members' working time be recorded daily and then used as a basis for 

profit sharing. Group members were trained in simple bookkeeping to calculate profit. The group 

discussed how much profit is retained and how much is shared with members.  

A more serious problem is the unpreparedness of members to become entrepreneurs. They used to 

work in farms and receive daily wages. They are not accustomed to taking risks. In fact, products that 

are distributed in outlets are not necessarily sold. To overcome this conflict, at the beginning the group 

only produced by order so that income can be immediately shared. To encourage member 

entrepreneurship, the research team provided a guarantee that the group losses due to product 

withdrawal would be reimbursed. For this guarantee, the group began distributing products to outlets 

with a consignment contract. However, not all outlets showed good performance.  From this 

experience, members learned to select best-selling outlets to reduce risk. 

Because the research team only incubated the group for two years, the issue of sustainability became a 

critical point. For this reason, the Agency of Industry, Trade, Cooperatives and SMEs took the 

initiative to link the group with a large company in Banjarnegara so that the group would be assisted 

through its corporate social responsibility (CSR) programs. 

 

3.3 Lessons Learned 

At the very beginning, trust between the initiating parties has been crucial. The success of this 

incubation effort requires the cooperation of many parties in ensuring the availability of raw materials, 

adequate training, smooth licensing, consistency in product quality, production and marketing. For this 

reason, mutual trust between stakeholders is essential for each of them to realize their commitments. 

Before launching this project, the team from the Faculty of Economics and Business Jenderal 

Soedirman University has been in intense collaboration with two government agencies for research 

and community empowerment for about three years, which facilitates gradual trust building between 

both parties.   Based on a shared value, both parties have committed to  sustain the efforts to empower 

the community. The challenge lies in the fact that trust has been built between the individuals, not 

between organizations. So, it could be quite difficult to sustain the commitment when employee 

rotation or promotion takes place at the district agencies. The result confirms [14] and [10] who 

emphasized the significance of trust among network players.      

In addition to trust, support and coordination among stakeholders are two fundamental aspects in such 

a project. Therefore, the role of the distric top leader has been very determining to help promote the 

new product and to coordinate the district agencies. The Vice Head of Banjarnegara district has 

aggressively promoted taro products in his social media accounts and through mass media 

publications.  Moreover, as a local government agency, The Planning, Research, and Development 

Agency has been organizing the coordination among other district agencies very well, especially 

regarding budgeting to develop the new agroindustry center. For example, The Agency of Agriculture 

and Livestock Production allocated budget to improve the techniques of taro cultivation and to 

empower the community to cultivate taro at their home garden, and The Agency of Industry, Trade,  

Cooperative, Small and Medium Enterprises allocated budget to develop taro processing industry.  

Only when the whole stages in supply chain are taken care, the development of the agroindustry would 

be successful.   [10]accentuated the weak role of intermediaries in promoting network development 

and the absence of consistent policy support to network development among the constraints to realize 

triple helix mission. 

Continuous innovation is the key to business success.  Previously taro was simply steamed for home 

consumption. Therefore, further processing into flour, cakes and cookies has been very attractive to 

the market. Many of the public do appreciate the fact that local flour can be a perfect substitute of 

wheat flour, which cannot be produced locally. So far innovation has been induced by project initiator  
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in collaboration with food processing industry. In order to sustain the business survival and progress, 

the group should innovate unceasingly to win competition against other food processing enterprises. 

This could be a challenge because the group members are not used to be exposed to business 

competition. Awareness and capacity building should be the homework in the later stage of the 

project.      

 

4. Conclusions  

University has evolved from traditional practices of teaching and research to active engagement in 

community empowerment. In response to the increased rural-urban inequality, this action research 

developed a collaboration between university and local government to create an agroindustry 

processing low-value into higher-value local resource. By selecting the poorest village as the study 

site, it is expected that this effort will contribute to generate an equitable economic growth. The results 

show that the strong support from the district government, good coordination among government 

agencies and other stakeholders, provision of entrepreneurial motivation, training, and mentoring have 

lifted up the  branding of taro from low-value to higher-value commodity, and provide employment 

and income to rural people. In such an effort to empower community, the critical factors should be 

taken care. These include trust, support and coordination among stakeholders, and capacity building to 

facilitate continuous innovation. 
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