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I. INTRODUCTION
 In 2018, the value of coffee production in Indonesian 
amounted to  612 thousand tons per year [1]. The coffee tree 
produces a waste of 48%, consisting of 42% of coffee cherry and 
6% of the coffee husk [2]. If compared with coffee production 
in Indonesian that it was equal to 257 thousand tons of coffee 
cherry and 36.72 tons of coffee husk.  
 Coffee husks contain compounds such as caffeine, tannins, 
and polyphenols, which restricts its larger extent uses in 
agriculture and imposing problem on the environment [4]. On 
the other hand, coffee husk has Nitrogen contains as much as 
0.41%, phosphorus contains as much as 0.29%, and potassium 
contains as much as 1.47% [8]. If compare with the 
characteristics of Compost according to Indonesia National 
Standard (SNI 19-7030-2004) [5], that coffee husk have more 
nutrients are good for agricultural purposes. 
 Huge amounts of coffee husk are generated and disposed 
without proper utilization. It is important to consider that this 
waste can contribute to environmental problems if not disposed 
properly. The treatment of coffee waste by composting reduces 
the severe damage that the application of immature Compost to 
the soil would cause and allows complete conservation of the 
residual energy stored in the organic material, as mentioned by 
[6]. Composting process is one of the most suitable ways of 

disposing of unpleasant waste and increasing the amount of 
organic matter that it can be used to restore and preserve the 
environment [7]. The objective of this study was to evaluate the 
physico-chemical properties of coffee husk compost. 

II. MATERIAL AND METHODS

A. Preparation of Bacillus Activator
The bacillus activator that we used is a commercial activator. 

The activator is patented by the Bio-Food Industry Research 
Center and the Industrial Technology Center, Fukuoka 
Prefectural, and produced by the non-profit organization 
Ecoycle Kyushu/Okinawa, Japan. The function of the activator 
is to activate the solvent bacteria, rapidly degraded organic 
materials, and added to enhance the composting process [8]. 

B. Preparation of Compost Vessel
The type of vessel that used in this research was a plastic box

that contains holes along it up to allow the aeration process to 
occur. The dimension of the composting vessel was shown in 
Fig 1. The length of the vessel is 21 cm, width 19.5 cm, height 
12 cm.  

Holes

 12 cm

19.5 cm

 21 cm 

Fig 1. The dimension of box used as compost vessel 

C. Treatments and Composting Procedure

The study was conducted at the Prefectural University of
Hiroshima, Shobara campus. The structural materials were used 
coffee husk (200 g) mixed with cow dung (100 g), chicken 
manure (100 g), and rice grain (50 g), and bacillus activator 
commercial (EBB) with dose 1ml/100 ml water. The moisture 
of water content was maintained in the range of 45-60%. All 
these materials were put into the composting vessel (Fig 1). The 
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process of composting during 84 days. Coffee husk from Solok 
Radjo Cooperative, West Sumatera province, Indonesian. Cow 
dung and chicken manure from Yasaki. Co. Ltd. Japan. 
 The composting process in aerobic conditions. The 
decomposition of organic material in aerobic composting 
proceeds more rapidly as compared to the anaerobic process. In 
anaerobic decomposition the composted material must be held 
for periods of six months to a year to ensure the proper 
decomposition of organic material while in aerobic composting 
the complete decomposition time (or composting time) is about 
3 to 6 months [9]. Aerobic composting is the most efficient form 
of decomposition, and produces finished Compost in the shortest 
time. There are several advantages of an aerobic condition like 
a) rapid decomposition of raw material, b) the number and 
intensity of objectionable emissions are sharply reduced and, c) 
can be generated in a short of time [10] 

D.   Physical and Chemical Analysis 

 The physical and chemical analysis include: the temperature 
was measured by using a digital thermometer, the pH was 
measured used IAQUA twin-pH-22B, electrical conductivity 
(EC) was measured used IAQUA twin-EC-33B were 
determined by [11]. Ammonium (NH4-N), nitrate (NO3-N), and 
phosphate (PO4) were extracted by shaking 1 gram of sample 
with 10 ml NaCL, and concentration was determined in the 
filtered extract by molecular absorption spectrophotometry [12]. 
Total organic carbon and total organic Nitrogen were 
determined in the dry sample by Macro Corder-MT 6. 

E.  Germination and vegetable productivity test of the matured 
compost samples  

Before sowing the seed of Brassica rapa on the composted 
samples, equal proportions of compost samples (50 g and 10 
seeds with two replication) were filled in a pot and put in a 
greenhouse with a temperature of 300C. The LED model ( PF15-
S5WT8-D with power 5W) was used as a light source and placed 
in the greenhouse. The free space between lamps and a pot about 
37 cm. The treatment of this study is A0; only soil, A1; 1%, A2; 
3% and A3; 5%. Compost is used to assess whether the leaf 
width, stem length, and fresh weight of the Brassica rapa is 
increased or not using by Compost after 1 month growth. Soil 
and plant it was separated from the pot first, so that easy to 
measure leaf width, stem length, and fresh weight. Brassica 
rapa was chosen for the study because it is a common vegetable 
and economical, which is easily grown. The germination study 
was conducted for check the mature Compost. Germination is 
defined as the emergence and development from the seeding, its 
ability to produce a normal plant under favorable conditions. 
Each seedling was monitored carefully, and the final leaf width, 
stem length, and fresh weight were noted. 

Calculate of germination index : 

Germination index (%) =
𝑁𝑁𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢 𝑜𝑜𝑜𝑜 𝐸𝐸𝑢𝑢𝑢𝑢𝑢𝑢𝐸𝐸𝑢𝑢𝐸𝐸 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃
𝑁𝑁𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢 𝑜𝑜𝑜𝑜 𝑆𝑆𝑢𝑢𝑢𝑢𝐸𝐸𝑃𝑃 𝑆𝑆𝑜𝑜𝑆𝑆𝑃𝑃

𝑥𝑥 100 

III. RESULTS AND DISCUSSION 
Chemical composition of the major organic material used for 

composting is presented in Table 1. The analysis data revealed 

that the pH of the coffee husk was low in reaction 5.98 when 
compared to cow dung (pH 6.43), chicken manure (pH 6.48), 
and rice grain (pH 6.27). The low pH of coffee husk may be due 
to the presence of acids in these materials. The EC of coffee husk 
was 0.9 ms/cm, indicating the presence of lower soluble salt 
content in these wastes. The coffee husk contained a high 
amount of carbon 46.26% and lower nitrogen 0.43% when 
compared to cow dung, chicken manure, and rice grain. If the 
higher of the level Nitrogen materials, it will be easier for 
decomposition and also will be increasing the level of Nitrogen 
[13]. 
Table 1. Physico-Chemical Properties of Compost Materials Before Composting.  

Nutrient  
Data 

Rice 
Grain 

Chicken 
Manure 

Cow 
Dung 

Coffee 
Husk 

pH 6.27 6.48 6.43 5.98 
EC (ms/cm) 15.67 13.47 1081 0.9 
NH4 (mg/g) 0.76 2.15 2.66 0.17 
NO3 (mg/g) 0.28 0.4 0.69 0.2 
PO4 (mg/g) 0.38 0.19 0.34 0.063 

Total Carbon (%) 43.42 19.36 29.55 46.26 
Total Nitrogen (%) 2.23 2.15 2.39 0.43 

C/N ratio 19.4 9 12 105.21 
EC: electrical conductivity 

Table 2. Physico-Chemical Properties Initial and After Composting 
Nutrient Data Initial After 

pH 7.57 7.72 
EC (ms/cm) 8.26 12.54 
NH4 (mg/g) 0.26 0.12 
NO3 (mg/g) 0.49 0.48 
PO4 (mg/g) 0.16 0.1 

Total Carbon (%) 42.06 37.41 
Total Nitrogen (%) 1.17 2.05 

C/N ratio 35.09 18.2 
EC: electrical conductivity 

 Physico-chemical properties initial and after composting in 
Table 2. The composition of coffee husk is dependent on 
cultivation conditions, particularly, the amount of fertilizers, 
soil, and kind of coffee. The results also showed that the content 
of C/N ratio is so high for plants. Therefore, to improve the 
quality of Compost and reduce the time of incubation, we 
proposed a supplement of chicken manure, cow dung, and rice 
grain.  
 In this research is added rice grain that has a total carbon 
level above 30%, which served to add nutrient content in the 
mixture of Compost. The presence of high carbon content can 
decrease C/N ratio of materials. The more sources of energy 
carbon used in the composting process can decrease the C/N 
ratio because the carbon is used as a source of energy in the 
metabolic process and accelerate the decomposting process. 
 Adding poultry manure (cow dung and chicken manure) to 
the process of composting is beneficial as a source of nutrient 
to build new cells of microorganisms, so that accelerate the 
maturation process [14]. More nitrogen content can rapidly of 
the organic material decomposes process, and it will decrease 
the value of C/N ratio materials because microorganisms are 
describing the compost material to its development [15].  
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Physical properties 
 During the composting process, there was a physical change 
in the Compost, as shown (Fig 2). Physical of Compost also 
provides information about whether the Compost is mature or 
not yet before analysis chemical. The final physical condition of 
Compost on this research is shaped crumbs, crushed, and the 
color was brown. As mentioned by [16] that the physical of 
Compost has been crushed, and it does not resemble the original. 

 

 

 

 

 

 
         Coffee Husk                        Coffee Husk Compost 

Fig 2. Physical properties of coffee husk and coffee husk compost. 

The size of the compost material is one the factor in 
accelerating the composting process. Size of the material about 
5–10 cm is suitable for composting from the aspect of air 
circulation that may be occurring [17]. The wider surface area 
will increase the contact between the microbes with the 
materials, and the decomposition of the process will run faster 
be caused the microbial activity occurs between the surface area 
and the air. 

When reaching the composting, the size of the material 
changes to become smaller, and there were small grain shapes. 
It is a result of the decomposition process by microorganisms 
during composting. 

Temperature 
Temperature is one of the factors in composting be caused 

by the presence of the microorganisms. The temperature 
measurement of compost was 0, 7, 14, 21, 28, 35, 42, 49, 56, 
63, 70, 77 and 84 days. Every three days, the compost was 
stirring by spoon. The purpose of stirring was to make the 
process can be equal and homogenized. Stirring was done by 
changing the position of the top Compost to the bottom in the 
vessel. Stirring has the purpose of disposing of excessive heat, 
inserting fresh air into the compost piles, and to destroy the 
material to small particles [18]. The temperature of Compost 
during the composting process always changed. Variation in 
temperature is one of the most important parameters that reflect 
the microbiological activity in the composting process [19]. 

The initial temperature of the composting process was 220C, 
then decreased and increased during the composting process 
until finished to 270C. The increased temperature in the 
compost piles indicates that microorganisms were doing well in 
describing organic materials into NH3

+, CO2, moisture content. 
After most of the materials have decomposed, composting 
begins to enter the maturation and cooling stage [18]. 

If compare with other studies, the increase in temperature is 
still relatively low. Might be caused the process of composting 
was done at the laboratory and during the spring season with 

temperature 4-140C. Some authors also have reported that 
aeration can delay the fermentation process through the release 
of heat from fermentation piles [20]. 

Physico-chemical properties of coffee husk compost 
A.  pH 
 As mentioned by [7], that pH is one of the indicators to 
know the maturity level of Compost. As shown in Fig. 3, the 
pH pattern was fluctuating, where the value begins to increase 
until reaching day 7 with 7.9 value. The increase in pH value 
indicates that the decomposition of organic matter inside the 
compost medium has occurred and ammonium was formed be 
caused the characteristics of the ammonia is alkaline [21]. After 
day 7, the pH value decreases up until day 14. Decreased in pH 
value might be caused by the formation of carbon dioxide gas 
and organic acid during organic matter decomposition [21]. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig 3. pH during the period 

 After day 14, the pH value starts to change from neutral to 
alkaline conditions on day 28 from 7.49 to 8.44. the changes 
may cause by the released of protein that comes from the 
mixture of vegetable remains (rice grain) that use along 
composting process [22]. At the end of the composting process, 
the value of pH was decreased again due to the enzymatic 
oxidation of the compound inorganic is the results of the 
decomposition process [23]. The final compost 7.72 value. The 
better pH for Compost between 5.5 and 8.5 value [24]. 

B. Electrical Conductivity (EC) 
 The EC values indicate that the application of these matured 
compost types for agriculture purposes will not damage the 
crops or vegetables, as indicated by [24] who reported that the 
majority of plants could not withstand soluble salt content 
beyond 4000 ms/cm. 
 The highest EC values of the piles were obtained at the end 
of the composting process from 8.26 to 12.54 ms/cm. As 
mentioned by [16] obtained the same results, and they indicated 
that the increase in EC might have been due to release of 
different mineral ions, such as phosphate, ammonium, and 
potassium. 
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C. Total Nitrogen % 
The content of Nitrogen in Compost is strongly influenced 

by the composting process, and raw materials were used. In the 
process of composting, the form of Nitrogen that can be 
absorbed by plants from the decomposition of organic materials 
is ammonium (NH4

+) and nitrate (NO3
-). The compound is 

derived from a protein decomposition process [26]. In the 
process of composting, the nitrogen content is needed for 
microorganisms for the maintenance and formation of body 
cells. If you have more nitrogen content, it will be faster for 
decomposing, because of the microorganisms requiring 
Nitrogen for development [15]. 
 
 
 
 
 
 
 
 
 
 
 

 

 

Fig 4. Total Nitrogen during period 

As shown in Fig 4, the value of Nitrogen has decreased and 
increased during composting process. On day 0 to 42, the value 
of Nitrogen has decreased from 1.17% to 0.76%. Decreased in 
Total Nitrogen value might caused Nitrogen was reacting with 
water forming NO3

- and H+. The loss of Nitrogen is solved by 
the stirring of the compost piles so that water content is reduced, 
oxygen supply is sufficient for the decomposed 
microorganisms of protein onto ammonia (NH4

+), and the 
aeration process will be better. While after day 42 until the end 
of the composting process, the value of Nitrogen has increased 
from 0.76% to 2.05%. On the other hand, if we compare with 
the C/N ratio after 42 days occurred decrease, as shown in (Fig 
5). This is because the process of decomposition of 
microorganisms for produce ammonia and Nitrogen and the 
C/N ratio thus decreased during composting [27].   

Nitrogen is the primary macronutrient elements that are 
essential for plant growth. Nitrogen is important for the 
formation of proteins and plant reproduction [39]. The content 
of Nitrogen in the Compost is very influenced by the process of 
composting and raw materials used. In the process of 
composting, nitrogen forms that can be absorbed by plants from 
the results of the decomposition of organic material is 
ammonium (NH4

+) and nitrate (NO3
-). The compound comes 

from the decomposition of proteins [26]. 
The content value of Nitrogen after the composting process 

increase from 0.43% to 2.05% due to increase the value of 
Nitrogen which take place on organic materials relegated 
greater than NH3 as well as the occurrence of the decomposition 

process organic material by microorganisms that produce 
ammonia and nitrogen N value, so that the value nitrogen of 
Compost is increased [28]. 

D.  C/N Ratio 
The C/N ratio is an indicator of maturity compost. The 

initial (day 0) of composting has the C/N ratio values of suitable 
criteria for the compost materials, which ranges from 30-50 
[28], be caused it is considered that the microorganisms require 
30 parts of C per unit of N [40]. The highest C/N ratio makes 
the process very slow as there is an excess of degradable 
substrate for the microorganisms. The process of the 
composting was conducted for 84 days due to the C/N value of 
the initial ratio of high is 35.09, and it was taken a long time for 
degradation [18]. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 5. C/N ratio during period 

 As shown in Fig 5, the C/N ratio decreased until the end of 
composting process. This is because of carbon as a source of 
energy for microorganisms and Nitrogen in the formation of 
microorganisms. During the composting process CO2 was 
evaporation, and carbon value will decrease, and nitrogen value 
will increase. The final of C/N ratio 18.2.  
 Organic materials have become Compost and can be used 
for plants if the C/N ratio is < 20 [24]. The high C/N ratio (> 
30) on Compost indicated that the Compost was immatured and 
caused slow decomposition and inhibit crop growth due to a 
shortage of Nitrogen. While the low C/N ratio (< 10) caused 
Nitrate-N, which can reduce the quality of agricultural crops or 
percolation into the water supply [17], a decrease in the value 
of C/N ratio should be equal to C/N ratio of soil might caused 
easy for the absorption of compost content into the soil [29]. 
The C/N ratio for the soil with range 10-20 [8]. 

Germination Test and Yield of Leaf Width, Stem Length, and 
Fresh Weight 

 As mentioned by [30], suitable temperature for cultivation 
of brassica rapa with range 15-300C. As shown in Fig 6, that 
all the germination index with range 80-100%. As mentioned 
by [31] a germination index below 50% characterizes an 
immature compost. This is indicated that all the produced 
compost samples were rated mature since the sown Brassica 
rapa were germinating and grew. This is implies that the 
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produced compost samples are free of plant phytoxicity 
materials [32]. 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
                  A0; Control (only soil), A1; 1%, A2; 3%, A3; 5%. 

Fig 6. Germination Index (%) 

  

 
              A0; Control (only soil), A1; 1%, A2; 3%, A3; 5%. 

Fig 7. Leaf width and fresh weight 

 The height of plant is shown Fig 7, leaf width, and fresh 
weight at A2 are 1.3 cm and 2.18 gram, respectively. This 
indicates that if wide leaf width of the plant it will be increase 
of fresh weight of the plant because the leaf width is very 
closely related to the photosynthesis of plants to be stored and 
it can be generated with the increase of fresh weight [33]. 
 As mentioned by [34], a wider leaf can form and store more 
nutrients for increase fresh weight. The fresh weight of plants 
is influenced by nutrient content in plant cells. The rapid growth 
of the leaves causes the absorption of nutrients, water, and light 

for the photosynthesis process is more optimal; the resulting 
assimilate is used for the development of plants that increase 
rapidly, so that the fresh weight of plants will increase [35]. 

 
                      A0; Control (only soil), A1; 1%, A2; 3%, A3; 5%. 

Fig 8. Stem length and fresh weight 

 The height of plant is shown Fig 8, stem length and fresh 
weight at A2 are 5.1 cm and 2.18 gram respectively. This 
indicates that the highest the Brassica rapa can be higher the 
fresh weight of the plant, because the formation of carbohydrate 
the results from assimilation plant it will can be increase fresh 
weight of the plant [36].  
 As mentioned by [36], organic materials, such as Compost 
should be adjusted  (in a balanced condition) to be implemented 
to the plant. The yield can be seen from the value of the leaf 
width, stem length, and fresh weight of the plant. Compost 
includes a solid organic fertilizer that is slow release (release 
the nutrients contains by slowly) and when given to the soil that 
the process of decomposition takes a long time to be absorption 
by plants [38]. The yield of the plant can be seen in (Fig 9). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig 9. Brassica rapa after 1 month growth.  

0

0,2

0,4

0,6

0,8

1

1,2

1,4

0

0,5

1

1,5

2

2,5

A0 A1 A2 A3

W
ei

gh
t (

gr
am

)

Le
af

 (c
m

)

Treatment

Leaf Weight

0

1

2

3

4

5

6

0

0,5

1

1,5

2

2,5

A0 A1 A2 A3

St
em

  (
cm

)

W
ei

gh
t (

gr
am

)

Treatment

Stem Weight

A0 A1 

0

20

40

60

80

100

120

A0 A1 A2 A3

G
er

m
in

at
io

n 
In

de
x 

(%
)

Treatment

A2 A3 

A0; Control, A1; 1%, A2; 3%, A3; 5%. 



  

42 
 

CONCLUSION 
 An experimental study was carried out successively to 
determine the physical and chemical properties of coffee husk 
compost. The obtained results indicate that the pH value 7.72 
and EC value 12.54 ms/cm. The total carbon value of 37.41%. 
The total nitrogen value of 2.05%. The C/N ratio value 18.2. 
The process of composting in aerobic conditions for 84 days. 
The germination index value ranged from 80-100%, and this 
indicates that the coffee husk compost is matured. On compost 
yields the optimum doses of the Brassica rapa 3% with leaf 
width 1.3 cm, stem length 5.1 cm, and fresh weight 2.18 gram. 
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