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INTRODUCTION

In Indonesia, beef cattle are one of the most popular live-
stock commodities. The per capita demand for beef cattle 
has risen in recent years. Beef cattle have long been com-
mon livestock in Indonesia. On average, farmers raise two 
to three heads of beef cattle. The supply of feed, in general, 
determines the profitability of livestock businesses, includ-
ing beef cattle (Dolewikou et al., 2016); and the adoption 
of advanced technology (Mariyono, 2019) in the sector is 
another factor in improving livestock performance. 

Agricultural and plantation waste, industrial waste of ag-
riculture, forage cultivation, and grazing are all potential 
ruminant feed sources, although the last two sources are 
often hindered by land-use competition. As a result, it is 
essential to take advantage of two additional feed sources 
with consistent supply, high quality, and a reasonable price. 
Feed costs are the costliest aspect of the beef cattle fatten-
ing process, accounting for approximately 70% of overall 
costs. Seeking alternate feeds that widely available and do 
not compete with human needs is one way to cut manu-
facturing costs. The use of local resources such as agricul-
tural waste and plantation waste is needed to reduce feed 
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costs and reduce environmental pollution (Santoso et al., 
2016; Santoso et al., 2017). Until now, coconut husk has 
not been widely used as animal feed, so coconut husk is 
only thrown away and even burned, so it exaggerates envi-
ronmental pollution resulting from agricultural sectors. As 
studied by Mariyono et al. (2010) and Mariyono (2015), 
agricultural sectors in Indonesia have started polluting the 
environment since the Green Revolution Champaign; and 
the pollution has caused considerable environmentally ex-
ternal costs (Mariyono, 2009; Mariyono et al., 2018). The 
use of coconut husk as animal feed will be beneficial to 
reduce pollution and helps save the environment.

Brahman crossbred is a type of cow that is starting to be 
reared by many farmers in Indonesia. This is because of 
its good performance and can be maintained in conditions 
suitable for the climate in Indonesia. Farmers in Boyolali, 
Klaten, and Sukoharjo started raising this breed of Brah-
man crossbred (Nuswantara et al., 2020).

Rice straw is an agricultural residue that is widely used for 
animal feed. Research using rice straw as animal feed has 
been carried out by several researchers such as Doolatabada 
et al. (2020), Tayengwa et al. (2020), Nassara et al. (2019), 
Cherdthong et al. (2021), Thanh (2012), Ware and Zinn 
(2005), Nuswantara et al. (2020), Nuswantara et al. (2005) 
and Hoerbe et al. (2020). Rice straw is very potential to be 
used for livestock production in Indonesia. Rice straw can 
be used as an animal feed, and up to 20% of the overall 
feed can have the best ADG (He et al., 2018). However, 
rice straw is exceedingly scarce during the dry season, a 
common concern for beef cattle farmers in Indonesia. In 
this case, alternate feeds that are close to rice straw must 
be sought.

One of the potentials for alternative feed as a fiber source 
is coconut husk (the outermost component of a coconut, 
which is a fibrous layer about 5 cm thick). In 2006, around 
1,104,880 tons of coconut husk were estimated to have 
been produced. This volume can be processed into usable 
items, so research in that direction is necessary. Coconut 
husk contains high ingredients of lignin, cellulose, and 
hemicellulose.  Its chemical composition is 42.10% lignin, 
32.69% cellulose, and 22.56% hemicellulose (Muensri et 
al., 2011). Even so, the coconut husk is rich in macronutri-
ents (Neto et al., 2004). Based on the nutritional potential, 
coconut husk cannot be given to livestock directly. How-
ever, because of its high fiber content, it must be reduced 
by processing feed to increase its nutritional value and 
digestibility. One of the methods to reduce fiber content 
and increase the digestibility of the fiber-rich stuff is by 
fermentation using fiber digesting microbes. In this study, 
the fiber digesting bacteria were isolated from the buffalo 
rumen fluid (Wannapat et al., 2009). Cellulolytic bacteria 
from buffalo rumen are considered feasible because they 

have more benefits in terms of degradation value and cel-
lulose digestibility than that from cattle rumen. Buffaloes 
have a gross cellulolytic bacterium of 3.3 x 109 CFU/ml, 
which is higher than cows’ 2.7 x 108 CFU/ml (Wannap-
at et al., 2009). Strong xylanase enzymes are believed to 
be produced by rumen microorganisms (Kulkarni et al., 
1999). Therefore, the high content of cellulose and hemi-
cellulose in coconut husk should be degraded by a culture 
of fiber-digesting bacteria isolated from buffalo rumen 
fluid used as a starter fermentation process, according to 
this assumption. Overall, the study aimed to determine the 
effect of utilization coconut husk on blood metabolites and 
electrolytes of Brahman cross cattle.

MATERIALS AND METHODS

The animal ethics committee of the Faculty of Animal and 
Agricultural Sciences, Diponegoro University, approved 
the experiment (No. 3122/UN.7/III/2020, March 29th, 
2020). This study was conducted at the Faculty of Animal 
and Agricultural Sciences, Diponegoro University Sema-
rang. This study used 16 Brahman cross (male) cattle aged 
around 8-10 months with a 134-187 kg body weight. The 
cattle were placed in an individual cage (210 x 120 cm). 
The study lasted for 14 days for feed adaptation, 90 days 
for experimental treatment and data collection. Complete 
feed and drinking water were given ad libitum at 7 am, 
and the remaining feed was weighed at 7 am of the fol-
lowing day.  The composition and nutrient content of the 
complete feed for treatment are presented in Table 2. The 
content of the complete feed/rations formulation used in 
this study was in dry form. Fermented coconut husk as a 
supplement was used in the dry formulation, with crude 
protein (CP) content of 11% to 12% and TDN 65% to 
70%. The research design used was a randomized block 
design (RBD) with four treatments and four bodyweight 
groups as replications. The treatment used was complete 
feed R1: fermented coconut husk supplementation of 15%, 
R2: supplementation of fermented coconut husk 20%, R3: 
supplementation of fermented coconut husk 25%, R4: 30% 
fermented coconut husk supplementation. The proximate 
analysis of the fermented coconut husk was presented in 
Table 1.

Table 1: Proximate compositions of fermented coconut 
husk
Compositions (%) Coconut husk
Crude protein 7.05
Ether extract 3.61
Crude fiber 22.3
Ash 35.4
Moisture 5.61
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Table 2: Treatment and nutrient content of complete feed supplemented with fermented coconut husk 
Ingredients Treatments

R1 R2 R3 R4
Composition ---------------------------- (%) ------------------------
Palm Oil 15.00 15.00 14.00 7.00
Corn 20.00 20.00 22.00 25.00
Fermented coconut husk 15.00 20.00 25.00 30.00
Rice Bran 14.00 7.00 5.00 4.00
Kapok seed meal 8.00 8.00 6.00 7.00
Coffee husk 6.00 6.00 3.00 2.00
Coconut oil 1.00 1.00 1.00 1.00
Coconut meal 10.00 12.00 13.00 17.00
CaCO3 0.20 0.20 0.10 0.20
Salt 0.20 0.20 0.10 0.10
Molasses 10 10 10 6
Urea 0.6 0.6 0.8 0.7
Nutrient Composition ---------------------------- (%) ------------------------
Dry material (DM) 88.53 88.39 87.15 87.20
Organic material (OM) 91.37 90.85 90.10 92.72
Crude Protein 11.14 11.62 12.29 12.41
Ether extract 4.52 4.00 4.51 5.15
Fiber content 32.53 28.85 31.21 30.41
nitrogen-free extract material 43.19 46.39 42.09 44.75
Total Digestible Nutrient 66,75 69,59 69,20 70,70
Growth energy GE (kal/g) 3633.51 3634.92 3739.36 3683.83

Description: BK, dry matter (DM); BO, organic matter (OM); Crude protein (CP); Ether extract (EE);crude fiber (CF); nitrogen-
free extract material NFEM; TDN, total digestible nutrients; GE, gross energy. TDN calculation based on Hartadi et al. (1993).

ferMeNtatioN Process
The buffalo rumen fluid microbial culture with the highest 
enzyme activity was re-inoculated in a liquid medium for 
16 hours before being used as an inoculum in the coconut 
husk fermentation method. The coconut husk was shaved 
to a size of 1 to 2 cm. Fermentation was carried out by 
adding 0.1% urea, 3% molasses, distilled water (calculation 
of 60% moisture content based on dry coconut husk ma-
terial), and 5% inocuflum. The coconut husk mixed evenly 
was put in an airtight room and incubated for four weeks. 
Before being used as a complete feed, the fermented coco-
nut husk was analyzed for its proximate analysis (AOAC, 
2005).

This research was conducted for 90 days of treatment. The 
consumption of dry matter, organic matter, crude fiber, and 
crude protein were observed during the study. The digest-
ibility of dry matter, organic matter, crude fiber, and crude 
protein was also determined during the experiment. Blood 
metabolites, electrolytes, and blood counts were among the 
parameters measured.

feed coNsuMPtioN 
Feed consumption is calculated by weighing the feed be-
fore it is given to livestock minus the remaining uncon-
sumed feed in the form of % DM. Consumption of feed 
nutrients which includes DM, OM, CP and CF (g/kg BW 
0.75) The following is the consumption formula (Purbo-
wati et al., 2004).
a. DM consumption (kg/head/day) = feed given (kg) x% 
DM feed - leftover feed (kg) x % DM leftover feed
b. OM consumption (kg head/day) = consumption of feed 
DM (kg) x% OM
c. CP consumption (kg/head/day) = consumption of DM 
feed (kg) x% CP
d. CF consumption (kg/head/day) = consumption of DM 
feed (kg) x% CF

Digestibility is the percentage of nutrients that are ab-
sorbed in the digestive tract which can be determined by 
looking at the difference between the amount of nutrients 
eaten and the amount of nutrients released in feces.

Dry Matter Digestibility (DMD). Dry matter digestibility 
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Table 3: Consumption of beef cattle fed with coconut husk supplementation in the feed
  Parameter Treatments

R1 R2 R3 R4
Dry matter consumption 6.47±0.14a 6.31±0.13a 4.32±0.10b 6.25±0.11a

Organic matter consumption 5.80±0.32a 5.69±0.13a 3.82±0.31b 5.64±0.45a

Crude protein consumption 702.51±39.17a 727.96±16.84a 520.98±42.30b 754.59±59.94a

Crude fiber consumption 2.77±0.15 2.75±0.064 2.41±0.083 2.70±0.216
Different superscripts on the same line indicate significant differences (P <0.05)

Table 4: Digestibility of beef cattle fed with coconut husk supplementation in the feed
 Parameter Treatments

R1 R2 R3 R4
Dry matter digestibility 67.85±1.75a 67.32±0.74 a 51.515±4.07b 66.49±2.51 a

Organic matter digestibility 70.13±1.62 a 69.42±0.7 a 54.32±3.83b 69.32±2.3 a

Crude protein digestibility 70.48±3.23ab 73.15±1.44 ab 68.88±4.56b 76.12±3.3 a

Crude fiber digestibility 62.94±3.53b 73.82±1.77a 74.95±2.75a 72.81±5.217a

Different superscripts on the same line indicate significant differences (P <0.05)

is measured by calculating according to the formula:
 

DMD =   
 (1)

The consumption and excretion of feces are obtained in 
the measurement period during the collection period of 
one week.

Organic Matter Digestibility (OMD). The digestibility of 
organic matter can be measured by calculating according 
to the formula:

OMD =   
(2)

BLood saMPLes
Blood samples were collected at the end of the treatment 
during maintenance before feeding the cows. Blood sam-
ples were collected into heparinized tubes, centrifuges at 
1000 x g for 15 min at 4°C, and plasma was immediately 
frozen (-20°C) until the determination of blood metab-
olites, electrolytes, and blood counts. A blood sample of 
3 ml was taken from each cow through the jugular vein 
with a syringe (size 10 ml), then the measurement of blood 
metabolites and electrolytes was carried out by means of a 
blood sample that had been obtained by centrifuge for 15 
minutes at a speed of 3000 rpm to take a plasma. The plas-
ma was analyzed for blood metabolites, electrolytes, and 
blood counts, and urea nitrogen levels using a device of 
microlab 300 spectrophotometer.   

The data obtained were analyzed based on Analysis of Var-
iance (ANOVA). If there were differences, continue with 
the Duncan Multiple Range Test (DMRT).

RESULTS AND DISCUSSION

As shown in Table 3, there were significant differences be-
tween treatments. Dry matter consumption, organic mat-
ter consumption, and crude protein consumption of beef 
cattle fed R3 was lower (P < 0.05) than R1, R2, and R4. 
Crude fiber consumption of beef cattle fed R3 was the low-
est among other treatments. Table 4 shows that beef cattle 
fed R1, R2, and R4 had higher digestibility (P < 0.05) than 
beef cattle fed R3. Beef cattle served 15%, 20%, or 30% of 
fermented coconut husk in their feed have high digestibil-
ity. As shown in Figure 1, there was a significant difference 
in ADG of beef cattle given with coconut husk in the feed. 
Beef cattle fed R2 (20%) coconut husk had the best ADG. 
As shown in Table 5, there was no significant difference 
between blood metabolites, electrolytes, and blood counts 
of beef cattle fed coconut husk. This condition shows that 
feeding coconut fiber in the feed did not have a negative 
effect. Beef cattle were able to utilize coconut fiber to meet 
fiber needs. Hence, fermented coconut husk can be used to 
replace rice straw. To determine the adverse effects of using 
coconut husk in beef cattle, blood metabolism, electrolytes, 
and complete blood count analysis were also carried out. 

The content of blood metabolites, electrolytes, and total 
blood counts was not significantly (P > 0.05) different 
among treatments showing that beef cattle could make 
good use of fiber sources.  In Indonesia, the dry season is 
often quite long, at which time the availability of rice straw 
is running low. Coconut husk in Indonesia is only used as 
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Table 5: Effect of giving TMR groups R1, R2, R3 and R4 on constituent blood metabolites, electrolytes and hematology.
Parameter Treatments

R1 R2 R3 R4
Albumin (g/dL) 3.3 2.9 3.2 3.1
Globulin (g/dL) 3.3 3.2 3.3 3.7
Albumin/globulin 0.9 0.9 0.9 0.8
Alkali phospatase (IU/L) 319.5 307.9 257.4 240.1
Hematology
WBC (x103/µL) 11.7 11.3 10.8 11.2
RBC (x106/µL) 8.6 7.7 8.9 8.5
HGB (g/dL) 11.6 10.6 11.2 9.5
HCT (%) 38.5 33.8 35.8 30.1
MCV (fL) 44.9 43.9 45.9 43.6
MCHC (g/dL) 30.4 31.2 31.5 31.4
Electrolyte 
Ca+ (mg/dL) 10.6 10.6 10.7 9.6
Inorganic P-(mg/dL) 8.6 9.7 9.1 8.2
K+ (mmol/L) 3.0 3.4 3.6 3.3
Phosphorus (mg/dL) 2.8 3.1 2.9 2.6

Different superscripts on the same line indicate significant differences (P <0.05)

Figure 1: Average Daily Gain (ADG) of beef cattle fed 
coconut husk in the ration

waste; it has not been used as animal feed, although the 
crude protein content is quite high. The use of coconut 
husk as animal feed will reduce feed costs. The use of co-
conut husk up to 20% in beef cattle feed can produce the 
best ADG, and this is because, at this 20% level, beef cat-
tle can consume and digest the feed properly without any 
deleterious effects on the beef cattle.  Blood metabolites, 
electrolytes, and hematology were not significantly differ-
ent, and their values   were in the normal range of healthy 
cows. Blood metabolism, electrolytes, and hematology re-
flect the health of cattle.  High levels of consumption of 
the rations R1, R2, and R4 and supported by high nutri-
ent digestibility will cause the nutrients used by the body 
to increase. The high consumption and digestibility in R2 
are supported by the high digestibility level of crude fiber, 

which results in higher ADG than R1, R4, and R3. Ac-
cording to Hoerbe et al. (2020), beef cattle can consume 
high-fiber feed. 

According to the present findings, beef cattle were able 
to make effective use of the fiber sources in a coconut 
husk and turn it into weight gain. The fermented coconut 
husk was used up to 20% on beef cattle, which provid-
ed good performance in intake and digestibility. In this 
regard, the fermented coconut husk has many potentials 
for use in beef cattle, particularly during the dry season 
when the rice straw is scarce. The results of this study are 
in line with Hoerbe et al. (2020), which state that beef cat-
tle have an optimum amount of fiber content that can be 
utilized properly to become ADG. The results of the study 
are also in line with the research of Tanh et al. (2012), 
which states that giving rice straw in the feed will provide 
ADG 0.6 to 0.7.  Blood metabolites, electrolytes, and to-
tal blood count were not statistically different (P > 0.05). 
This indicates that beef cattle can also make good use of 
coconut husk such as rice straw. This is supported by data 
on blood metabolites such as albumin, globulin, albumin, 
globulin ratio, and the same alkaline phosphatase, indicat-
ing that cattle are in normal condition and are not stressed 
dehydrated position due to feeding with different coconut 
husk levels. This can be seen from the results of the study 
from the average albumin value of 2.96 to 3.3 g/dL. This 
value, when referenced from the normal standard accord-
ing to Schalm (1975) and Anderson et al. (1977), is still 
in the normal range from 2.1 to 3.6 g/dL. At the globulin 
value with an average value of 3.2 to 3.7 g/dL and if it is 
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referred to from the normal standard value according to 
Schalm (1975) and Anderson et al. (1977) is still in the 
normal range from 2.9 to 4.9 g/dL. Likewise, the value of 
the albumin: globulin (A/G) balance obtained an average 
yield ranging from 0.8 to 0.9 g/dL, and when compared 
with normal standard values   according to Schalm (1975) 
and Anderson et al. (1977), the A/G balance value was 
below the normal range from 1.1 to 1.5 g/dL.   Provision 
of coconut husk 20% in feed gives the highest ADG with-
out disturbing the cattle’s health. This means that the use 
of coconut husk 20% did not interfere with the metabolic 
processes in the body of cattle. This indicates that coconut 
husk is safe to use as animal feed.

CONCLUSION 

The results show that beef cattle fed with feeding material 
containing 20% coconut husk gave the best consumption, 
digestibility, and ADG results. The is no difference in blood 
metabolites, electrolytes, and total blood counts.  This con-
dition shows that beef cattle were able to well utilize the 
coconut husk as alternative source of feeding materials. To 
sum up, so the abundantly availability of coconut husk has 
a potential to replace rice straw. This study suggests that 
socialization of this findings to livestock farmers needs 
to be conducted in order to reduce dependency on other 
feeding materials. 
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