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Abstract— The study was conducted to determine the 

increase in nutrient content and decrease in the lignin content 

of cocoa pod fermented with Aspergillus niger. The research 

method used three treatments and four replications. T0 = 

cocoa pod fermented without the addition of Aspergillus niger, 

T1 = cocoa pod fermented with the addition of 1% Aspergillus 

niger, and T2 = cocoa pod fermented with the addition of 2% 

Aspergillus niger. Fresh cocoa pod was chopped in 1-2 cm size. 

Cocoa pod chopped and dried, some added with Aspergillus 

niger. The mixture is put into an aerobic container for 7 days. 

The variables observed included dry matter, crude protein, 

crude fiber, and crude fat. This study was designed using a 

complete randomized design research design with one-way 

ANOVA analysis. Significant variables were followed by 

Duncan's multiple range test (Duncan multiple range test / 

DMRT). The results of the study showed significantly different 

results in all treatments. It was concluded that the 

fermentation with addition Aspergillus niger until 2% decrease 

crude protein, crude fiber, and crude fat on cocoa pod 

fermentation. 
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I. INTRODUCTION 

The main obstacle of livestock farmers especially in 

increasing livestock population is limited feed. Expansion of 

the area for planting grass as ruminant feed is very difficult, 

because the land conversion is very high. Considering the 

lack of grazing land, the effort to use agricultural waste for 

food needs to be combined with other ingredients that are 

not yet commonly used as feed. 

Food crops and plantations have an important and 

potential role in providing forage feed for ruminants such as 

cattle, goats, sheep and buffaloes, especially in the dry 

season. In the dry season, forage is disturbed by growth, so 

that forage available is not good in terms of quantity and 

quality. Even in certain areas, fodder grass will dry and die, 

causing a forage feed crisis. In addition, the ruminant 

livestock maintenance system is still largely dependent on 

forage feed in the form of grasses and other forage feed with 

little or no additional feed. 

To overcome the problem of lack of forage feed, farmers 

are expected to be able to utilize agricultural waste that is 

quite widely available around it, including cocoa pods, sugar 

cane shoots, rice straw, corn straw, soybean straw and 

ground nut straw through certain treatments. 

Cocoa pod, has an important role and has the potential to 

provide ruminant feed, especially during the dry season. 

Utilization of cocoa pod as ruminants feed in the field is still 

not optimal, some are disposed of or spread under cocoa 

trees. Cocoa pod is suitable for consumption by ruminants 

only three days after harvest. [1] reported that cocoa pod 

was feasible to be consumed by ruminants until the third day 

after harvest, after the fourth day the cocoa pod had begun 

to be overgrown with fungi and smelled of acid. 

The use of cocoa pods as animal feed can be given in the 

form of fresh or in the form of flour after processing. The 

results showed that fresh cocoa rind which was dried with 

sunlight and then milled could then be used as animal feed 

ingredients. 

Cocoa pod is an agro-industrial waste produced by cocoa 

(Theobroma cacao L.) cocoa fruit which consists of 74% 

fruit peels, 2% placenta and 24% seeds. Proximate analysis 

results contain 22% protein and 3-9% fat [2]. [1] reported 

that the cocoa pod contains nutritional content of dry matter 

18.7%, crude protein 9.9%, crude fiber 32.9% and crude fat 

9, 2%. 

The use of cocoa pod directly is not good because it has 

low palatability due to the toxicity of Theobromine which 

smells of alcohol. The effort to overcome this is by 

processing cocoa pod into flour and then fermented with 

mold services. From the results of research conducted on 

sheep, the use of cocoa pod can be used as a substitute for 

supplements as much as 15% or 5% of the ration. Preferably 

before being used as animal feed, cocoa pods need to be 

fermented in advance to reduce lignin levels that are 

difficult to digest by animals and to increase protein levels 

from 6-8% to 12-15%. 

  The purpose of this study is to assess the nutrient content 

and decrease in lignin content in the skin of fermented cocoa 

fruit. It is expected that from this research will be produced 

the right footing method in processing agricultural waste of 

cocoa pods using the services of mold so that later can be 

used for further research if given to ruminants. 
 

II. METHODS 

 

The material used was fresh cocoa pod, Aspergillus 

niger isolates, disinfectants, alcohols, chemicals for 

proximate analysis. The tool used is a capacity scale of 10 

kg with a sensitivity of 0.1 kg, electric scales with 

sensitivity of 0.001 g, digital thermometers, hygrometers to 

measure the humidity of the fermentation chamber, oven, 
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test tube, petri disk, oil, aluminum foil autoclave, cotton and 

a set of equipment laboratory for proximate analysis. 

Fresh cocoa pod collected from Girimarto Subdistrict, 

Wonogiri Regency was brought to the laboratory to be 

fermented. Cocoa pod was fermented in a plastic box and 

aeration is maintained by punching holes in the bottom and 

side of the box. One hundred grams of cocoa pod is used for 

each plastic box and sprinkled with Aspergillus niger. The 

fermentation chamber temperature is maintained in the 

range of 28-30
o
 C with humidity of 75-85% so that the 

growth of Apergillus niger is optimal. Fermentation is 

carried out for 7 days. 

The design of the study uses a completely randomized 

design of unidirectional patterns. Three treatments with four 

replications were used, namely: T0 = cocoa pod 

fermentation without the addition of Aspergillus niger, T1 = 

cocoa pod fermentation with the addition of 5% Aspergillus 

niger and T2 = cocoa pod fermented with the addition of 

10% Aspergillus niger. 

Parameters observed were Dry Matter, Crude Protein, 

Crude Fat, and Crude Fiber. The data obtained were 

analyzed using variance analysis (ANOVA) in 

unidirectional pattern and continued with Duncan's Multiple 

Range Test (DMRT) [3] if there were differences. 
 

III. RESULT AND DISCUSSION 

The average chemical content of cocoa pod fermentation 

after treatments during the study listed in the table. 

 

TABLE 1. SUPERSCRIPT ON THE SAME ROW 

SHOWS DIFFERENT SIGNIFICANT 

 

Variable (%) 
Treatment 

T0 T1 T2 

 

dry matter 
crude protein 

crude fat 

crude fiber 
 

 

27,31b ± 0,12 

2,45b ± 0,29 

1,02b ± 0,12 

 8,37c ± 0,52 
 

 

 22,46a ± 0,92 

1,67a ± 0,24 

0,68a ± 0,69 

  5,41a ± 0,13 
 

 

 22,26a ± 0,51 

2,05ab ± 0,26 

0,65a ± 0,03 

 7,01b ± 0,33 
 

a,b,cSuperscript on the same row shows different significant 

(P<0,05) 

 

A. DRY matter 

The results of the dry matter proximate average (DM) 

are listed in the table. Treatment of P0 shows results that are 

significantly different when compared to P1 and P2, while 

P1 and P2 show different results that are not real. 

When viewed from the average DM, the three treatments 

were T0 = 27.31 ± 0.12, T1 = 22.46 ± 0.92, and T2 = 22.26 

± 0.51%. This figure shows that the DM content in 

treatment T1 and T2 is lower than that of T0. This can occur 

because the treatment of T1 and T2 given the addition of 

Aspergillus niger shows a decrease in DM. DM of cocoa 

pod BK content after experiencing a fermentation process 

has decreased. Lignin as a component of fiber that can not 

be used as mold as the main energy source. Therefore mold 

uses other organic matter from the substrate and results in 

changes in DM and OM [4]. Furthermore, according to [4] 

stated that the decrease in DM cocoa pod  which was 

fermented by using Phanerochaete chrysosporium for 5 days 

was 5.52%. This is due to the addition of Manganese (Mg) 

mineral to the cocoa pod substrate. The function of this 

mineral can increase the growth rate and extend the mold 

mycelium, with the addition of this mineral, the use of DM 

is more efficient. 

 

B. Crude protein 

The results of the proximate mean of crude protein are 

listed in the table. Treatment of T0 showed results that were 

significantly different when compared to T1, while T2 

showed different results which were not significant when 

compared to T0 and T1. 

When viewed from the average CP the treatment 

proximate analysis are T0 = 2.45 ± 0.29, T1 = 1.67 ± 0.24, 

and T2 = 2.05 ± 0.26%. This figure shows that CP in T1 and 

T2 is lower than T0. This shows that in the treatment of T1 

and T2 which was given the addition of Aspergillus niger 

did not give an increase in CP, precisely T0 which was not 

given the addition of Aspergillus niger give a higher CP 

content compared to T1 and T2. 

The results of this study are lower than the results of the 

research previously reported. [5] reported that cocoa pod 

fermented using Phanerochaete chrysosporium fungi which 

added molasses 3% of the weight of the media is by 

changing towards an increase in CP content of 20.72%. 

While [6] reported that fermented cocoa pod using 

Aspergillus niger with the addition of urea and minerals 

significantly affected the increase in CP content from 5.88% 

to 10.73% in 4 days fermentation or an increase of 47.91%. 

Research report [7] stated that on the same media using 

Rhizopus stolonifer LAU 07 mold and given 20% sucrose 

with changes in CP increase to 95%. This shows that the 

addition of urea, minerals and available carbohydrates can 

further improve mold performance in protease enzymatic 

processes followed by an increase in optimal CP content. 

C. Crude Fat 

The results of the crude fat proximate average are listed 

in the table. Treatment of T0 shows results that are 

significantly different when compared to T1 and T2, while 

T1 and T2 show different results that are not real. 

When viewed from the average ccrude fat the treatments 

are T0 = 1.02 ± 0.12, T1 = 0.68 ± 0.69, and T2 = 0.65 ± 

0.03%. This figure shows that crude fat in T1 and T2 is 

lower than T0. This shows that in the treatment of P1 and P2 

which were given the addition of Aspergillus niger did not 

give an increase in the crude fat, in fact T0 which was not 

given the addition of Aspergillus niger give higher crude fat  

content compared to T1 and T2. This is because the mold 

uses crude fat as an energy source. Fat has the main function 

as a backup energy in the form of triglycerides [8]. 

According to [9] that the lipase enzyme in Aspergillus niger 

has a role in hydrolyzing fat into glycerol and fatty acids in 

the presence of water molecules. This mold activity has 

caused a decrease in the content of the cocoapod crude fat in 

fermentation using Aspergillus niger. 

The high decrease of crude fat of cocoa pod in this study 

was due to the limited energy available for mold to describe 

fiber fractions and alkaloids of cocoa pod so that crude fat 

was used as an energy source. 
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D. Crude fiber 

Proximate average results of crude fiber is listed in the 

table. In all treatments showed significantly different results. 

When viewed from the average CF the treatments were T0 = 

8.37 ± 0.52, T1 = 5.41 ± 0.13, and T2 = 7.01 ± 0.33%. This 

figure shows that the proximate CF in treatment T0, T1 and 

T2 shows a significant difference between all treatments. T1 

treatment CF is lower than T0 and T2. The addition of 5% 

Aspergillus niger in cocoa pods fermentation give better 

results compared to 10% or without the addition of 

Aspergillus niger to crude fiber. 

Fermentation in this study only uses Aspergillus niger 

without the addition of other additives, so that when 

compared with similar studies using additives shows the 

results of different CF of cocoa pod. [10] reported that there 

was a decrease in the content of cocoa pod by 7.64% using 

Aspergillus spp and added glucanase and xylanase enzymes. 

According to [11] that the urea solution serves to stretch or 

describe the lignohemiselulose and lignocellulose bonds in 

agricultural waste. [5] study found that there was a decrease 

of 18.16% in the content of CF of cocoa pod by using 

Phanerochaete chrysosporium mold, 5-7 mm cocoa pod 

chopped particles and 3% molasses added from the total 

media. 

Decrease in the content of cocoa pod is more influenced 

by the activity of enzymes produced by Aspergillus niger. 

Aspergillus niger produces various enzymes such as 

mannase enzyme, cellulase and other carbohydrate-breaking 

enzymes so that in the fermentation process this mold is able 

to decompose the fiber more optimally [12].  

 

IV. CONCLUSION 

Based on the research results can be concluded that the 

fermentation with addition Aspergillus niger until 2% 

decrease crude protein, crude fiber, and crude fat on cocoa 

pod fermentation. 
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