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INTRODUCTION

The availability of adequate, high-quality feeds and 
forages has been a major challenge faced by the 

livestock sector, especially during the dry season when 
pasture and crop residues are scarce (Mtengeti et al., 2008; 
Maleko et al., 2018). Forage fodder (FP) is one of the feeds 
with a higher portion in goat rations. Elephant grass is the 
main forage plant that holds great importance, because 
forage contains almost all the substances needed by animals 
(Kastalani, 2017) Elephant grass has a lower nutritional 
content with a crude protein content of 6.8–10.8% 

(Mangiring et al., 2017), and is naturally less preferred 
than forage types of legumes. This can reduce consumption 
which has an impact on the reduced amount of nutrients 
that can be deposited in the body for growth. The utilization 
of elephant grass as goat feed can be done by increasing 
the palatability and digestibility of feed. One of the efforts 
to increase feed digestibility is through manipulation of 
rumen microbes with the addition of defaunation agents 
in concentrates. Rumen defaunation is carried out as an 
effort to reduce protozoan micro-fauna to create conducive 
ecological conditions in the rumen. Defaunation describes 
the removal of the protozoa population by means of 
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chemical, anti-protozoa compounds or rumen washing (Li 
et al., 2018). Protozoa feed on rumen bacteria, resulting 
in an increase in rumen microbial N recycling and a 20-
28% decrease in the supply of amino acids to the intestine 
(Yanuartono et al., 2019). 

The consequence of elimination of rumen protozoa has 
largely impacted on reduced NH3 concentration in the 
rumen and increased microbial protein supply to the hosts 
(Nguyen et al., 2020). Viennasay et al. (2019) showed that 
the N-balance was improve when the digestibility of CP 
was high. In addition, rumen tannin-protein complex can 
support more protein available in lower-gut (Giang et al., 
2017). Chemical compounds such as tannins, flavonoids, 
alkaloids and saponins contained in Hibiscus leaves have 
various biological activities. The four compounds are 
capable of being antibacterial against gram positive and 
gram negative bacteria, anticancer and antioxidants 
(Andriani et al., 2017; Samsudin et al., 2019). The content 
of saponins in Hibiscus leaves flour (HLF) has the potential 
as a defaunation agent (Armayanti et al., 2015). Rahayu 
et al. (2021) found that Hibiscus tiliaceus flower extract 
supplementation of 200 ppm/kg dry matter in the diet 
of bali cattle could increase the digestibility of dry matter 
(DMD), organic matter (OMD), neutral detergent fiber 
(NDFD), acid detergent fiber (ADFD). The addition of 
HLF at a dose of 0.32% in ammoniated rice straw-based 
feed was able to increase the digestibility of crude fiber 
(Nutigusti, 2011). The digestibility value of feed, especially 
protein, can be evaluated through a protein balance. A 
positive protein balance with a high protein retention 
value indicates that protein digestibility is more efficient. 
To determine the physiological status of the goat’s body, 
it is necessary to analyze the metabolic profile of the 
blood. Metabolic processes in the goat’s body play a role in 
converting food substances such as amino acids, fatty acids, 
and glucose into compounds needed for life processes.

The addition of HLF as a defaunation agent will affect the 
digestibility of feed which has an impact on the quality and 
quantity of nutrients that can be absorbed and metabolized 
in the body. Based on the above description, it is necessary 
to research to determine the effect of giving HLF in the 
concentrate on protein balance, blood metabolic profile, 
and body composition of Etawah crossbreed goats.

MATERIALS AND METHODS

LOCatIOn and LenGth Of researCh
The in-vivo research was carried out at Sidemen Village, 
Sidemen Sub-district, Karangasem Regency, Bali 
Province. The study was conducted for 13 weeks, preceded 
by a feeding adjustment period of one week. Proximate 
analysis of rations, the protein content of feces, and urine 

was carried out at the Laboratory of Animal Nutrition, 
Faculty of Animal Husbandry, Udayana University. Blood 
metabolic profile analysis was carried out at the Mantra 
Medika clinical laboratory, Gianyar district.

makInG Hibiscus Leaf fLOur 
Fresh Hibiscus leaves have been separated from the stems. 
cleaned of dirt, and air-dried without exposure to sunlight. 
The Hibiscus leaves were dried using an electric oven at 
500C for 6 hours. The dried Hibiscus leaves were ground 
using a milling machine with a 60 mesh sieve.

researCh desIGn, LIvestOCk, and feed treatment 
The experimental design used in this study was a Randomized 
Block Design (RBD) consisting of 4 treatments and 5 
groups of animal body weight as replicates. This study 
used 20 male Etawah crossbreed goats aged 4-5 months 
with an average body weight of 18.22±3.09 kg. Goats were 
given worm drug at the start of this experiment. The cage 
building is made of wood and asbestos roof with a size of 
6 × 9 m openly so that odors in the cage can be prevented 
by natural air flow. Inside the building, individual cages are 
made with a size 1.5 m long, 0.75 m wide and 0.75 m high 
from the floor. The stall has separate eating and drinking 
places. Cleaning of cages, feed and drinking equipment 
are carried out every morning before the animals are 
fed. At night, the cage is equipped with electric lighting. 
Each animal in the treatment was given elephant grass ad 
libitum and added concentrate according to treatment as 
much as 1% of body weight. Feed and water are given twice 
a day at 08.00 am and 04.00 pm. Drinking water comes 
from the drinking water company in Sidemen Village. The 
four treatments tested were as follows: treatment A: goats 
were fed elephant grass + concentrate A (without HLF); B: 
treatment A + concentrate B (with 5% HLF; C: treatment 
A + concentrate C (with 10% HLF); and D: Treatment 
A+ concentrate D (with 15% HLF). The composition and 
nutritional content of the treatment concentrate rations 
are presented in Table 1.

PrOteIn BaLanCe
A sampling of feed, urine, and feces was carried out 
using the total collection method (balance trial). The 
goats were kept in individual metabolic cages, provided 
with feeder, water trough, and a separate system for 
collecting urine and faeces. Sampling was carried out 
every day for a total collection period of seven consecutive 
days. Feses and forage feed samples (elephant grass and 
concentrate) were taken as much as 200 g and naturally 
dried. The composite sample was then taken sub-samples 
based on the treatment in each group as much as 200 g. 
Stool samples were taken as much as 50 g while urine 
samples were taken 50 ml/day. Urine samples were added 
2% HCL 75% (v/v) of the volume of urine samples, to 
prevent evaporation of nitrogen (Colbourne et al., 1968). 
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Table 1: Composition of ingredients and nutrient content of concentrate feed. 
Feed ingredients (%) Consentrate Elephant Grass

A1) B C D
Wheat bran 82 77 72 67 -
Rice bran 10 10 10 10 -
Hibiscus Leaf Flour (HLF) 0 5 10 15 -
Molasses 5 5 5 5 -
Lime (CaCO3) 1 1 1 1 -
Salt 2 2 2 2 -
Pignox 0.5 0.5 0.5 0.5 -
Nutrients (% DM)
Dry Matter (%) 88.7283 88.0807 88.0508 88.0971 13.7982
Organic Matter (%) 85.3489 84.6310 84.4440 84.2319 75.4181
Crude Protein (%) 13.3987 13.3018 13.1764 13.1234 10.3465
Crude Fat (%) 3.2086 3.0896 2.9649 2.8571 5.7493
Crude Fiber (%) 6.0817 6.3131 6.5282 6.7775 24.8023
Gross Energy (kcal/g) 4.0986 4.0625 4.0177 3.9951 3.4175
Nitrogen Free Extract (%) 70,6119 70,3066 70.1578 69.7797 42.9350
TDN (%) 70.5859 70.3623 69.4945 68.9504 51.2964

1)A: Concentrate without HLF; B: Concentrate containing 5% HLF; C: Concentrate containing 10% HLF; D: Concentrate 
containing 15% HLF.

Samples of feed and feces were put into paper bags which 
the weight was known and then oven-dried at 70oC for 24 
hours to determine the dry weight. The dried samples were 
ground with a 1 mm. sieve mill. Samples of feed, feces, and 
urine were analyzed for crude protein content using the 
Semi-Micro Kjeldahl (ICW) method (Ivan et al., 1974).

BLOOd metaBOLIC PrOfILe
Blood samples were taken using a 3 ml vacutainer tube 
containing anticoagulant from the jugular vein before 
feeding and 4 hours after eating at the end of the collection. 
To separate the plasma, centrifugation was carried out 
at 500 rpm for 10 minutes. Blood plasma was stored at 
20oC and then analyzed to determine the content of blood 
glucose levels, protein levels, blood urea nitrogen (BUN), 
triglycerides, low-density lipoprotein (LDL), high-density 
lipoprotein (HDL), and cholesterol.

Analysis of glucose levels was carried out using the 
GOD-PAP method (Dias, 1999), BUN was carried 
out using the Beckman Synchron LX20 enzymatic 
colorimetric method (Henrry, 1991). Blood triglyceride 
levels were carried out using the Glycerol-3-Phosphate 
oxidase-p-aminophenazone GPO-PAP method (Human 
Gesellschaft fur Biochemica and Diagnostica mbH, 
2002). Blood cholesterol levels were carried out using 
the Cholesterol oxidase -p-aminophenazone CHOD-
PAP method (Hans et al., 1980). Determination of HDL 
and LDL levels was carried out using the COHD-PAP 
method (Hans et al., 1980) and LDL using the formula 

compiled by Fridewald et al. (2001).

BOdy COmPOsItIOn and nutrIent dePOsItIOn
The body composition of livestock was measured using 
the urea space technique according to Bartle et al. (1983). 
This measurement was carried out once, namely at the end 
of the experiment. Blood samples were taken through the 
external jugular vein as much as 5 ml, and then injected 
urea solution with a concentration of 30% as much as 0.44 
cc/kg W0.75 into the blood circulation through the external 
jugular vein with venoject within 2 minutes. After 12 
minutes of injection, 5 ml of blood was taken from the 
external jugular vein. Furthermore, the blood sample is 
centrifuged to obtain plasma fluid. The plasma fluid was 
analyzed to determine blood urea levels before and after 
the injection of urea solution. Blood urea was measured 
using a photometric system using a spectrophotometer 
model UV-VIS mc2 Safas SP2000 with a wavelength of 
365 nm using the Berthelot-Reaction method. Calculation 
of body composition can be determined by calculating the 
urea space (US) with the formula:

Estimation of empty body water content (empty body 
water = EBW), body fat and body protein was determined 
by the formula (Rule et al., 1986) namely: Body water (%) 
= 59.1 + 0.22 US-0.04 weight live (WL); Body fat (%) = 
19.5-0.31 US+0.05 WL ; Body protein (%) = 16.5 + 0.07 
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US + 0.001 WL and body minerals (%) = 0.25 x % protein. 
Nutrient deposition can be determined by converting the 
daily body weight gain (DBWG) of livestock based on 
body composition. The calculated nutrient deposition is 
protein, fat and mineral deposition which can be calculated 
by the formula: Protein deposition (g/d) = % body protein 
× DBWG; Fat deposition (g/h) = % body fat × DBWG 
and mineral deposition (g/h) = % body minerals x DBWG.

statIstICaL anaLysIs
The obtained data were analyzed with analysis of variance 
(ANOVA). If the treatment had a significant effect, it was 
followed by the Duncan’s Multiple Range Test based on 
the instructions of Gomez and Gomez (2010). Statistical 
Product and Service Solution (SPSS) Version 20 was 
utilized to facilitate data processing.

ethICaL aPPrOvaL 
The research procedure is in accordance with the principles 
of use and the principles of animal welfare and has received 
approval from the Animal Ethics committee of the Faculty 
of Veterinary Medicine, Udayana University No. B/29/
UN14.2.9/PT.01.04/2022.

RESULTS AND DISCUSSION

PrOteIn BaLanCe
Hibicus leaves are reported to contain 3% saponins, 48.2 ppm 
fumaric acid, and 78.6 ppm tannins. In addition, Hibiscus 
leaf extract using water as solvent is known contains anti-
protozoal components, namely quinoline by 24.6% (Bata 
and Rahayu, 2017). The addition of HLF did not affect the 
protein balance. The addition of secondary metabolites has 
less effect on protein digestibility (Abarghuei et al., 2013) 
which causes no impact on protein balance. The results 
showed that the average retention of protein in goats it was 
not significantly different with all treatments (Table 2).

Protein excretion in feces in goats treated with D was 
significantly higher compared to treatments A and C, but 

not significantly different from treatment B. This was due 
to an increase in the tannin content in the ration in line 
with the increasing use of HLF in concentrate. Effects 
of tannin extract in a beneficial perspective on providing 
higher rumen by-pass protein with the appropriate level of 
tannin extract (Yanza et al., 2021). Tannins were associated 
with increasing levels of faecal N and decreasing levels of 
urinary N and the implication of the shift of N excretion 
from urine to feces (Kaitho et al., 1998). The tannin-protein 
complex bonds are stable at a pH of around 4-7 then will 
be broken in the abomasum because the pH is 2.5-3.5 
which then enters the small intestine so that the protein 
can be digested and absorbed (Wiryawan et al., 1999). 
Increasing the amount of protein that escapes degradation 
in the rumen will increase protein retention.
 
BLOOd metaBOLIC PrOfILe
Blood metabolism showed the supply of nutrients for 
livestock that comes from the quality of the feed given. 
In this study, the rations given to livestock had almost the 
same quality. This condition affects the supply of nutrients 
almost the same so that the metabolic levels of the rumen in 
the blood are not significantly different. The results revealed 
that only total blood cholesterol levels were significantly 
different. Goats treated with D had a blood cholesterol 
content of 70.2 mg/dl which was significantly higher 
(P<0.05) than goats treated with B, but not significantly 
different from goats treated with A and C (Table 3).

Blood cholesterol serves as a precursor for the biosynthesis 
of steroid hormones and bile acids. In addition, cholesterol 
in the blood is a response related to changes in the level 
of free fatty acids in the feed. Free fatty acids will be 
converted into co-acetyl-A which will turn into acetyl 
Co-A which is the main precursor for the formation of 
cholesterol (Maurya et al., 2004). Normal goat cholesterol 
values   according to Astuti et al. (2011) of 65.86-70.26 
mg/dl. Based on these data, the cholesterol levels of goats 
treated with A and D were in the normal range.

Table 2: Protein balance of goats fed HLF in concentrate.
Variable (g/head/d) Treatment1)

A B C D
Protein consumption 59.00±13.02 55.82±16.21 57.62±7.63 61.39±14.22
Protein in feces 11.96 a2) ±1.10 12.99ab±3.83 11.41a±1.53 17.04b ±5.30
Amount of digestible protein 47.05±12.37 42.83±12.45 46.21±7.00 44.35±9.71
Protein urine 38.76±13.75 37.45±13.19 39.06±7.81 34.46±5.46
Protein retention 8.23±3.59 5.42 ±3.63 7.12±2.19 9.89±4.90
Biological value 18.74±11.49 13.23±9.41 15.77±5.94 21.39±7.04
Net Nitrogen utilization 14.73±8.74 10.22±7.37 12.58±4.67 15.37±4.71

1)A: goats were fed elephant grass + concentrate A (without HLF); B: goats were fed elephant grass + concentrate B (with 5% HLF); 
C: goats were fed elephant grass + concentrate C (with 10% HLF); D: goats were fed elephant grass + concentrate D (with 15% 
HLF). 2) Values   followed by different superscripts in the same row are significantly different (P<0.05).
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Table 3: Metabolic profile of goat blood fed HLF in concentrate. 
Variable (mg/dl) Teatments1)

A B C D
Glucose 47.12±6.90 45.96±8.50 38.94±8.36 38.34±5.15
Total protein (g/dl) 5.10 ±0.50 5.41 ±0.53 5.05 ±0.95 5.70 ±0.57
BUN 26.90±10.24 23.56±5.67 19.86±2.48 23.26±4.96
Triglycerides 15.60±4.51 18.40±2.88 18.60±5.50 17.00±4.18
HDL 44.22±11.14 42.74±7.26 43.36±4.68 41.32±5.31
LDL 6.38±2.08 6.30±2.13 6.9±2.16 7.50±1.79
Total cholesterol 66.8ab2)±7.82 56.2a±7.28 64.60ab±7.13 70.20b±5.02

Noted: 1) A: goats were fed elephant grass + concentrate A (without HLF); B: goats were fed elephant grass + concentrate B (with 5% 
HLF); C: goats were fed elephant grass + concentrate C (with 10% HLF); D: goats were fed elephant grass + concentrate D (with 
15% HLF). 2) Values   followed by different superscripts in the same row are significantly different (P<0.05).

Table 4: Body composition and nutrient deposition of goats fed Hibiscus Leaf Flour meal in concentrate.
Variable Treatment

A1) B C D
Body composition
Water (%) 58.29±0.15 58.3±0.12 58.35±0.09 58.26±0.21
Fat (%) 20.52±0.19 20.48±0.15 20.43±0.11 20.55±0.26
Proteins (%) 16.52±0.004 16.52±0.003 16.52±0.002 16.52±0.005
Minerals (%) 4.13±0.001 4.13±0.001 4.13±0.001 4.13±0.001
Fat deposition (g/h/d) 6.53±3.49 4.12±2.76 5.65±2.00 7.10±3.56
Protein deposition (g/h/d) 5.25±2.81 3.33±2.23 4.57±1.60 5.69±2.77
Mineral deposition (g/h/d) 1.31±0.70 0.83±0.56 1.13±0.40 1.42±0.69

1)A: goats were fed elephant grass + concentrate A (without HLF); B: goats were fed elephant grass + concentrate B (with 5% HLF); 
C: goats were fed elephant grass + concentrate C (with 10% HLF); D: goats were fed elephant grass + concentrate D (with 15% 
HLF).

Blood glucose level is a picture of energy supply in livestock. 
Glucose in the blood is released continuously to nourish 
various body tissues (Wahyuni   et al., 2011). Blood glucose 
levels in this study were lower than Yupardi et al. (2014) 
found an average blood glucose level of Etawah crossbreed 
goats of 64.67 mg/dl. Glucose levels related to the level of 
consumption and digestibility of feed organic matter were 
not significantly different. This is because all components 
of the rations such as organic matter, carbohydrates, fats, 
and proteins in the ration, will be absorbed into the body 
into glucose. The results of carbohydrate digestion in 
ruminants are glucose, acetic acids, propionate, butyrate, 
CO2, and methane gas. Volatile fatty acids (VFA) derived 
from the digestion of feed in the rumen are absorbed into 
the blood circulation and then to the liver where they are 
converted into energy, fat, and glycogen. VFA is the largest 
energy source for ruminants (McDonald et al., 2010). 
Giving HLF containing saponins did not affect total 
blood protein. Blood protein levels associated with protein 
consumption were not significantly different (Table 2). 
This is in line with the research of Nasri and Salem (2012) 
who found that there was no effect of giving plant sources 
of saponins on total blood protein. The total protein in goat 

blood obtained in this study was lower than the results 
of the study. Rostini and Zakir (2017) found an average 
total protein level in the blood of Etawah goats of 7.47 
mg/dl. Blood urea nitrogen (BUN) is the end product of 
protein metabolism. The average BUN in this study was in 
the range of 19.86-26.9 mg/dl. Kramer (2000) stated that 
the Normal BUN range is 10-26 mg/dL. The decrease in 
BUN may be due to decreased proteolysis in the rumen 
and decreased ammonia production. Saponins can reduce 
the production of ammonia in the rumen and thus affect 
the blood urea concentration (Wina et al., 2005). Lower 
rumen ammonia concentrations indicate increased protein 
digestion and utilization, thereby reducing the amount of 
ammonia released in the blood and converted by the liver to 
N-urea as a non-toxic end product, resulting in a decrease 
in BUN (Abeer et al., 2020). BUN concentrations were 
associated with rumen ammonia nitrogen concentrations 
Khattab et al. (2013). Crude protein will be degraded 
into ammonia in the rumen, and then ammonia is used 
by rumen bacteria for microbial protein synthesis. If there 
is an excess of ammonia production, it can cause the 
ammonia to be absorbed by the rumen wall and into the 
blood circulation which then enters the liver. In the liver, 
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ammonia will be converted to urea with the help of the 
urea cycle enzyme (Peter et al., 2010). Then urea is secreted 
into the blood and can be measured through the BUN.

Blood triglyceride levels are a picture of the fat content 
consumed. Blood triglyceride levels with different 
concentrations were not significant, most likely because 
the supply of organic matter metabolized by livestock was 
almost the same in response to the presence of almost the 
same organic matter content in the rations and the level of 
consumption and digestibility of organic matter was not 
significantly different. This is because all components of 
the organic matter of the ration, both carbohydrates and 
protein in the ration, will be absorbed into the body and 
stored in the body in the form of triglycerides (fat) which 
will later be used as energy for livestock for maintenance, 
production, and reproduction.

Different triglyceride levels were not significantly different, 
causing the levels of high-density lipoprotein (HDL) and 
low-density lipoprotein (LDL) to be not significantly 
different. Blood HDL and LDL levels are part of the 
lipoprotein that contains cholesterol and triglycerides. In 
this study HDL levels were higher than LDL levels. High 
levels of HDL are important because HDL also functions 
as an antioxidant and anticoagulant that can prevent 
various diseases in the body of livestock Andersen et al. 
(2009).

BOdy COmPOsItIOn and nutrIent dePOsItIOn
The main components of the body composition of livestock 
are water, protein, and fat. Water and protein are relatively 
constant, while the fat component varies. Measurement 
of body composition using the urea chamber technique 
showed that the water, fat, protein, and mineral levels were 
not significantly different between all treatments (Table 
4). The values   of fat, protein, and mineral deposition were 
also not significantly different between all treatments. This 
nutrient deposition is influenced by the nutritional content 
of the ration which is relatively the same. Fat deposition is 
related to glucose and triglyceride levels in the blood which 
causes the amount deposited in the body to be higher.

Protein deposition will determine livestock production 
and growth, the higher the protein deposition, the better 
the growth (Boorman, 1980). According to Maynard and 
Loosli (1969), protein deposition with a positive value 
causes an increase in body weight due to the addition of 
meat tissue, while a negative protein deposition will cause 
a decrease in body weight due to the disassembly of protein 
to meet the needs of life. The highest protein deposition 
in goats treated with D was associated with high protein 
consumption. High protein consumption will affect the 
increase in protein that escapes rumen degradation as a 
source of protein for the host.

HLF contains saponins and tannins which can bind proteins 
so that it is more difficult to be degraded by microbes in 
the rumen. Saponins that can suppress the number of 
protozoa and even bacteria in high doses will reduce the 
effectiveness of rumen microbial feed degradation. The 
presence of tannins that can proteins protect, further 
reduces the ability of microbial degradation in the rumen. 
This causes the protein content of Hibiscus leaves to pass 
directly to the abomasum as a source of by-pass protein for 
the landlady. Increased protein escaping from the rumen 
can be associated with increased body protein deposition, 
because increased protein escaping from the rumen is a 
source of protein for the livestock itself.

CONCLUSIONS AND 
RECOMMENDATIONS

Hibiscus leaf flour supplementation in concentrate did not 
affect the protein balance, blood metabolic profile, body 
composition, and nutrient deposition of Etawah crossbreed 
goats basal fed elephant grass.
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