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Abstract | The objective of this study was to evaluate ruminal fermentation, methane emissions, and nitrogen excretion
of young and mature Kacang goats at different feeding levels. Sixteen goats were divided into two age groups (young and
mature) and fed at either low feeding level (maintenance) or high feeding level (production). The ration contained 18%
crude protein (CP) and 75% total digestible nutrients (TDN). Parameters evaluated included nutrient intake, acetate,
propionate, and butyrate concentrations, rumen ammonia levels, microbial protein production, methane emissions, and
nitrogen excretion. The study found significant differences in nutrient intake between age and feeding level treatments
(#<0.05). Volatile fatty acids (VFA) levels were similar at 0 hours before feeding (>0.05) for both age and feeding level
treatments, but significantly differed at 3 and 6 hours after feeding among feeding levels. Rumen ammonia levels were
similar across age groups (p>0.05) but significantly varied at 3 and 6 hours after feeding among feeding levels (p<0.05).
Microbial protein production did not differ significantly among treatments (p>0.05). Methane emissions and nitrogen
excretions of young and mature Kacang goats were similar (p>0.05) but higher at high feeding levels compared to low
feeding levels (p<0.05). Methane emission and total nitrogen excretion per unit of body weight gain (BWG) were
lower at high feeding levels in both young and mature goats (p<0.05). In conclusion, young and mature Kacang goats
exhibited similar abilities in rumen fermentation. Higher feeding levels resulted in increased concentrations of ruminal
VFA and ammonia, and decreased methane emissions and total nitrogen excretion per unit of BWG. Therefore, raising
Kacang goats at high feeding levels is recommended for environmental sustainability.
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INTRODUCTION

Rumen fermentation profile is considered an effective
indicator to evaluate the nutrient utilization in ru-
minants (Sun et al., 2020; Li et al., 2021). The results of
fermentation in the rumen have an important role in pro-
viding most of the energy and protein to meet the needs
of ruminant animal, especially in the form of volatile fatty

acids and microbial protein (Weimer, 2015). Volatile fat-

ty acids from ruminal fermentation provide not less than
70% of the energy needed for maintenance, growth, and
production of the ruminant (Pokharel et al., 2018; Yin et
al., 2021). Studies found that a part of protein needed for
ruminant was provided by microbial protein synthesized in
the rumen (Bach, 2005; Li et al., 2021). The fermentation
of feed in the rumen is greatly influenced by the activity
of rumen microbes, which require the feed entering the
rumen as the source of energy and protein. Therefore, di-
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etary energy and protein also become main factors for the
sustainability of microbial activity in the rumen (Wang et

al.,, 2021).

Several things need to be considered to meet the nutrients
requirement of the animal. Nutrients requirement for pro-
ductivity are highly affected by physiological status of the
animal (Riaz et al., 2014; Jayanegara et al., 2017; Luthfi
et al., 2022). The finding by Purnami et al. (2021) showed
that mature Kejobong goats had higher nutrient intake
than the young ones. Lambs raised under high feeding lev-
el had higher productivity than those under low feeding
level (Choirunnisa et al., 2016; Aluns and Luthfi, 2018;
Luthfi et al., 2022).

However, the high feed intake may have impact on the
by-product of the fermentation process in the rumen
(methane) and nitrogen excretion (Hristov et al., 2013;
Luthfi et al., 2018; Tan et al., 2021; Luthfi et al., 2023)
because higher feed intake resulted in the increase of the
amount of nutrients being fermented in the rumen and
reduced feed digestibility (Rianto et al., 2002; Luthfi et al.,
2023). A study by Aprilliza et al. (2019) showed that every
increase of 100 g BWG resulted to 43.58 liters per day of
methane emission in lambs. The excessive of protein intake
resulted to high ammonia production in the rumen which
is eventually excreted through urine. Nabila et al. (2021)
reported that higher crude protein intake in the mature
Kejobong goats resulted in a higher nitrogen excretion.
Until recently, there are still limited studies on the effect
of age and feeding levels on rumen fluid profile, methane
mission and nitrogen excretion of Kacang goats. This study
was to evaluate the effect of high and low feeding levels on
ruminal volatile fatty acids concentration, methane emis-
sion and nitrogen excretion in young and mature Kacang
goats.

MATERIALS AND METHODS

ANIMALS AND FEED

The experiment used 16 Kacang goats that were divided
into 2 age groups (young and mature). The young Kacang
goats aged 5-6 months and weighed 12.75 kg; and the
mature Kacang goats aged 12-15 months weighed 17.34
kg. Each age group was divided into high and low feeding
levels. Each feeding treatment consisted of 4 replications.
'The diet contained 18% crude protein (CP) and 75% total
digestible nutrients (TDN), and consisted of 25% wheat
straw, 32% soybean meal, 39% rice bran, 3% sugarcane mo-
lasses and 1% minerals (Table 1).

A completely randomized design (CRD) in a nested struc-
ture was applied in this study. The main factor (the nest)
was the age of the goat, i.e. young and mature; while the
second factor (the nested factor) was feeding levels, i.e. low

(maintenance level) and high (twice of maintenance level).
All study protocols were carried out in line with the inter-
national animal ethical standard.

Table 1: Nutrients content of the diet

Nutrients %
Dry Matter 80.1
Organic Matter 92.3
Crude Protein 18.8
Ether Extract 3.1
Crude Fibre 12.2
Ash 7.7
Nitrogen Free extract 58.1
Gross Energy (M]/kg) 5.3
PROCEDURES

There were three stages in this study. First, the animals
were adapted to the environment and feed. In this stage,
dry matter intake (DMI) and average daily weight gain
were recorded and observed for a month. The data ob-
tained were used in a regression to find DMI required for
maintenance. According to this finding, DMI for mainte-
nance was multiplied by 2 to determine DM needed for
production. The result of the observation showed that the
DMI required by the young goats for maintenance and
production was 2.24% BW and 4.8% BW respectively. The
DMI required by the mature goats for maintenance and
production was 1.87% BW and 3.74% BW respectively
(calculated as twice the DMI need for maintenance). The
diet was provided 3 times a day, i.e. at 07.00 am, 12.00
noon and 16.00 pm. The residual was weighed in the next
morning.

'The second stage was preliminary stage. In this stage each
age group was randomized to obtain feeding level treat-
ment and eliminated the effect of previous feed from ad-
aptation stage.

'The third stage involved data collection. During this stage,
the dry matter (DM) content of the diet was determined
by drying feed samples in a “Yamato Scientific” oven at
105°C for 24 hours. Faeces and urine from the goats were
collected over a week to measure nutrient excretion. Feed
samples and faecal sub-samples were dried in an oven at
65°C for 72 hours for chemical analysis. Urine sub-sam-
ples, representing 10% of total urine excreted during the
collection period, were collected every morning and stored
in a “GEA’ freezer at -5°C until analysis. A duplicate of 1
ml of urine sub-sample was dried in an oven at 60°C for 4
days until its weight stabilized. Dry matter of the feed and
faecal samples were analysed according to AOAC (1995)
standard processing. Nitrogen contents of the diet, faeces
and urine were analysed by Kjehdahl method.
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Rumen fluid samples were taken using a pump and a tube.
'The tube was inserted into the goat’s mouth to rumen cav-
ity. The pump was turned into suck up 20 ml of rumen
fluid. The pH value of the rumen fluid was measured to
determine H,SO, (20% concentration) which was mixed
with the rumen fluid so that the pH reached 3 or less.
'Then, sample was filtered to extract the liquid and stored
in freezer before analysis. Rumen fluid was taken in the last
day of treatment as many as 3 times, i.e before feeding, 3 h

after feeding and 6 h after feeding.

The methane emission was measured using the facemask
method as described by Luthfi et al. (2018). The mask was
connected to a methane analyser (Horiba Ltd., Japan)
which was equipped with an airflow meter to measure
gas volume (Litres) to calculate total methane production.
Methane emission data was recorded on the IBM PC for
10 minutes at 3 hour intervals. The volume of methane ob-
tained was converted into units of grams with a conver-
sion factor of 1 litre of CH4 equal to 0.714 g (Kawashima,
2001).

PARAMETERS

The parameters measured in this study were DMI, or-
ganic matter intake (OMI), carbohydrate intake (CHI),
protein intake, the concentration of ruminal volatile fatty
acids (VFA), concentrations of acetic, propionic and bu-
tyric acids, the concentration of ruminal ammonia (NH,),
microbial N production, methane emission, and nitrogen
excretion. VFA concentration was analysed using chroma-
tography (Ahmad et al., 2020), while rumen fluid ammo-
nia was analysed spectrophotometrically (Weatherburn,
1967). The nutrient intake and OM digestibility were

measured using following equations:

Nutrients intake (g/d) = Dry matter intake x % nutrient
of feed

__ OM intake —0OM faeces

OM digestibility — OM intake

x 10004

The calculation of microbial N production in small ru-
minants was based on the recommendation of Chen and
Gomes, (1992) as follows:

Y = 0.84 X+(0.150 BW0%7- ¢ -025X)

microbial N production (g N/ d)

XxTO

= = 0727 x
0.116 x 0.83 x 1000

microbial N production efficiency (gN/kg OM)

__ Micorbial N production
OM digested

while,

X (mmol/d): the amount of microbial purine absorbed

Y (mmol/d): the amount of microbial purine derivatives
excreted in the urine

BW?®7: metabolic body weight

e :2.71828

0.83  : Digestibility coefficients for microbial purines
70 : Amount of N in purines (mg/mmol)

0.116  : the ratio between purines and total N in the mi-

crobial mixture

DATA ANALYSIS
'The data obtained was analysed using analysis of variance

(ANOVA). Significance level was considered at 5%.
RESULTS AND DISCUSSIONS

NUTRIENTS INTAKE

'The data on nutrients intake (Table 2) showed significant
(p<0.01) differences both in age and feeding levels. The dif-
ference in dry matter intake (DMI) observed in this study
varied between age groups and feeding levels, resulting in
higher nutrient intake among older animals and those in
the higher feeding level. Specifically, older animals and
those on a higher feeding regimen exhibited increased in-
take of organic matter, crude protein, carbohydrates, and
crude fiber. This finding aligns with previous studies by
Aluns and Luthfi (2018), Luthfi et al. (2022), and Luthfi
et al. (2023), which similarly reported that higher feeding

levels enhance nutrient intake and utilization by animals.

'The dry matter intake (DMI) and nutrient intake in this
study were similar to the findings of Mariam et al. (2023),
who reported DMI of local goats ranging from 318 g/d
to 494 g/d, with organic matter intake (OMI) between
285 g/d and 436 g/d. The nutrient requirements of ani-
mals are significantly influenced by age and physiological
status, particularly for maintenance and growth across dif-
ferent body weights (Jayanegara et al., 2017; Kenny et al,,
2018). Young animals have higher energy requirements for
metabolism compared to mature animals, with metabolic
rates generally decreasing as animals mature (Luo et al.,
2004). Consequently, this leads to changes in nutritional
requirements for both maintenance and growth in young
and mature goats.

RuMEN FLUID PROFILE

Volatile fatty acids: The rumen fluid profile presented in
Table 3 revealed that acetic, propionic and butyric acid in
0 h before feeding were not significantly (»>0.05) different
between ages of the goat and between feeding levels. This
could be attributed to animals that have not eaten yet at O
h, so that fermented feed materials produces similar conc-
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Table 2: Nutrients intake of young and mature Kacang goats

Parameters Young

Low High
DMI, g 245.14 + 28.46* 467.52 + 70.21*
OM Intake, g/d 218.34 £33.21* 341.13 + 25.83®

CP intake, g/d

Carbohydrate intake, g/d

Crude fiber intake, g/d

‘The superscripts of x,y showing significant differences between age groups (p < 0.05)

4451 + 6.772
166.51 + 25.32=
12.72 + 1.93<

69.54 = 5.65*®
260.15 + 18.63*
19.87 + 1.32®

Mature Sig

Low High Age Level of Feed
301.12 £ 52.34»  651.13 + 81.90">  0.00 0.00

254.82 + 33.04* 542.32 +29.35%> 0.01 0.00

51.95 + 6.73" 110.55 + 5.98* 0.00 0.00

194.33 + 23.27* 413.57 £20.67* 0.01 0.00

14.84 + 1.92» 31.58 + 1.71® 0.01 0.00

The superscript of a, b showing significant differences between feeding levels (p < 0.05)

Table 3: Volatile fatty acids, A: P ratio, ammonia, pH and microbial N production of young and mature Kacang goats

Parameters Young

Low High
Acetate 0 h, Mmol 16.87 + 7.54 24.60 + 3.94
Propionate 0 h, Mmol 6.21 £ 2.05 9.18 + 1.60
Butyrate 0 h, Mmol 5.58 +1.87 15.95 + 6.16
A/P0h 2.72 +0.11 2.68 + 0.62
Acetate 3 h, Mmol 26.38 £ 5.43> 35.61 + 9.34
Propionate 3 h, Mmol 9.92+2.19 18.03 + 3.02°
Butyrate 3 h, Mmol 7.85 £3.01° 21.91+6.72
A/P3h 2.66 +0.09 2.97 +£0.12
Acetate 6h, Mmol 17.45 + 3.44P 23.95 £ 0.98*
Propionate 6h, Mmol 5.70 +1.17° 11.94 + 1.08*
Butyrate 6h, Mmol 4.33 +0.63" 12.54 + 3.37*
A/P6h 3.06 + 0.31 2.01 +0.47
NH3 0 h, mg/1 46.50 + 13.64 49.15 + 4.75
NH3 3 h, mg/1 48.60 + 9.05 49.69 + 2.81
NH3 6 h, mg/1 47.10 = 3.26 39.73 + 7.00
pHOQ 6.24 + 0.40 6.63 +0.12
pH3h 5.70 £ 0.36 5.56 £ 0.02
pH6h 5.93 £ 0.57 5.83 £0.71
Microbial protein 75.09 + 8.29 165.63 + 8.63

production, g/d
OM Digested, g/d

155.80 + 11.93®

311.37 £ 17.01

Efficiency of microbial 0.49 £ 0.04 0.62 = 0.05

protein production, g protein

produced / g OM digested

Mature Sig
Low High Age Level of
Feed
27.14 + 8.82 24.79 + 5.16 0.54 0.08
11.19 £+ 4.72 9.76 = 1.80 0.12 0.65
10.63 + 3.59 10.16 + 3.62 0.88 0.08
2.43 +0.53 2.54 +0.17 043  0.67
24.53 + 4,320 35.50 + 7.46° 0.81 0.03
9.80 +2.13° 11.40 + 0.82° 0.15 0.05
7.84 +1.38° 9.55 + 1.55° 0.06 0.02
2.50 +0.21 3.11 £ 0.01 0.81 0.37
20.78 + 5.05° 23.68 + 3.59° 0.47 0.04
6.55 +1.49" 8.07 + 2.08* 0.11 0.00
5.62 +1.09" 6.25+0.61% 0.06 0.00
3.17 +0.12 2.93 +0.17 0.26 0.14
48.13 + 10.00 42.98 +7.91 0.69 0.83
58.59 + 0.82 43.41 £5.26 0.79 0.32
45.48 + 4.46 39.69 =+ 7.75 0.85 0.16
6.24 +0.17 6.05 +0.23 0.20 0.41
5.77 £ 0.19 5.60 + 0.29 0.38 0.26
5.97 £ 0.81 5.90 £ 0.16 0.38 0.29
96.21 + 9.51 75.97 £ 5.94 0.49 0.48
201.65 + 14.11*  430.16 = 17.31* 0.01 0.00
0.57 £ 0.05 0.17 + 0.01 0.45 0.59

The superscripts of X,y showing significant differences between age groups (p < 0.05)

The superscript of a, b showing significant differences between feeding levels (p < 0.05)

-entration of acetate, propionate and butyric acid among
treatments. The average of acetic, propionic and butyric ac-
ids in this study were 23.35 Mmol, 9.06 Mmol and 10.58
Mmol, respectively.

In this study, the concentration of acetic, propionic and
butyric acids at 3 h after feeding increased and was higher
than those at 0 h (before feeding). However, the concen-

tration of acetic, propionic and butyric acids at 3 h after
feeding were not significantly different (p >0.05) between
the ages. This indicates that the rumen of the young goat
had developed to be similar to that of the mature goat,
so they had the similar fermentation capacity, ability and
resulted in similar concentrations of acetic, propionic and
butyric acids at 3 h after feeding. Wu et al. (2024) and
Abdelsattar et al. (2023) found that volumes of the rumen,
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reticulum, omasum and abomasum as well as the digestive
tract gradually grows with age (birth, 3 and 8 weeks). Af-
ter that, the digestive tract matures in proportion to body
weight especially in adulthood (1 year). However, The con-
centration of acetic, propionic and butyric acids in 3 h after
teeding were significantly (p<0.05) different between low
and high feeding levels, both in young and mature Kacang
goats. The concentration of a acetic, propionic and butyric
acids at 3 h after feeding at high feeding level was higher
than those in low feeding level. It was due to there were
more nutrients in high feeding level (Table 2) to be fer-
mented in the rumen and resulted in higher VFA concen-
tration, in comparison to that in low feeding level.

'The concentrations of acetic, propionic and butyric acids
in 6 h after feeding decreased and lower than those at 3
h after feeding (Table 3). It indicated that there had been
an absorption of VFA from the rumen walls and a limited
amount of nutrients to be fermented at 6 h after feeding.
Dieho et al. (2016) stated that concentrations of volatile
fatty acids in rumen fluid mainly reflects the production
and absorption rate and also the volume of rumen fluid. In
this study, There was no significant (»>0.05) difference in
the concentration of acetic, propionic and butyric acids be-
tween the young and mature goats. On the other hand, the
higher feeding level resulted in higher (p<0.05) concentra-
tion of acetic, propionic and butyric acids at 6 h after feed-
ing, as compared to the low feeding level, both in young
and mature Kacang goats. The high feeding level resulted
in higher feed intake, and in turn, increased concentration
of volatile fatty acids in the rumen (Table 3).

'The fermentation of feed by microbes in the rumen pro-
duced volatile fatty acids. The production of VFA in the
rumen varies with the amount of feed intake. The concen-
tration of ruminal VFA in this study was lower compared
to values reported by Liang et al. (2023) who fermented
corn 215 stalk mixed with rumen fluid and artificial saliva
in reactor and found the concentrations of 61.3% acetic,
25.5% propionic and 25.5% butyric acids. There are several
factors that influence the speed of VFA absorption, namely
the length of the acid chain absorbed, acid concentration,
pH, and osmotic pressure (Dicho et al., 2017; Dijkstra et
al., 2020).

Acetate-propionate ratio of young and mature Kacang
goats under different feeding levels was the not signifi-
cantly (p>0.05) different at O h, 3 h and 6 h after feed-
ing. The average of acetate-propionate ratio at 0, 3, and
6 h after feeding was 2.78 (Table 3). It indicated that the
rate of production and absorption from the rumen wall of
the two acids was similar. It was due to the composition
of the feed used in this study was the same, so the con-
centrations of acetic and propionic acid were also similar

in all treatments. Rumen condition is influenced by the
ratio of forage to concentrate, degradation and molecular
structure of the feed. Forage-dominated in diet stimulate
acetate formation, whereas concentrate-dominated in diet
encourage propionate formation (Cheng et al., 2021). Ac-
etate-propionate ratio was also highly affected by nutrients
contents of feed. The pattern of VFA composition is very
important to consider as it will influence changes in the
excess hydrogen available for methane formation (Khiao-
sa-ard and Zebeli, 2014; Luthfi et al., 2018). Luthfi et al.
(2018) found that the optimum acetate-propionate ratio in
animals being raised for fattening was 3 or less.

Rumen Ammonia: The concentration of rumen ammonia
in young and mature Kacang goats under different feed-
ing level was not significantly (»>0.05) different at all time
measurements (Table 3). Protein of the diet in this study
was degraded in a stable and slow rate in the rumen, both
in young and mature Kacang goats, resulting in relatively
stable ammonia productions. Ruminal ammonia concen-
tration was highly affected by degradation crude protein
content of feed (Li et al. 2019; Wang et al., 2023). The high
DMI reduced the rate of protein fermentation, so that am-
monia production decreases. Fernandez et al. (2012). Li et
al. (2019) found that ammonia concentration is not always
directly proportional to the amount of DMI. High NDF
intake reduced protein degradation rates. It was due to cel-
lulose and lignin in the plant cell walls that bind together
with some feed proteins trapped in feed fibre. Li (2021)
stated that lignin is based on its relative solubility and abil-
ity to combine with proteins to form a membrane-like lay-
er that is resistant to protease enzymes or microbes. High
intake of NDF inhibits microbial proteases from degrading
protein thereby reducing ammonia production. Manoni et
al. (2023) stated that a stable concentration of rumen am-
monia in the rumen provides an advantage to livestock for
reducing emissions of rumen ammonia which can cause
bloating. A range of optimal ruminal ammonia concentra-
tion for microbial growth varies from 2.5 mM to 18.0 mM
(Wanapat dan Pimpa, 1999, Wang dan Tan, 2013).

Rumen fluid pH value: As shown in Table 3, the pH of
rumen fluid of young and mature Kacang goats under low
and high feeding levels was not significantly (»>0.05) dif-
ferent. The initial pH of rumen fluid at 0 h before feeding
was 6.26 then slowly decreased and reached 5.6 of pH. Af-
ter 6 h feeding, the value of pH slightly returned up to be
5.9.'The rumen fluid pH was highly affected by the con-
centration of VFA and ammonia in the rumen. The con-
centrations of ruminal VFA and ammonia were influence
by dietary carbohydrate fermentation and protein degrada-
tion in the rumen (Humer et al., 2018; Li et al., 2019). The
VFA and ammonia accumulated from carbohydrate fer-
mentation and protein degradation influence rumen pH.
'The rumen pH is influenced by the concentration
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Table 4: Methane emission, and energy and protein excretions of faeces and urine in young and mature Kacang goats

Parameters Young Mature Sig

Low High Low Low High Low
CH, g/d 6.07 £1.07° 12.34=x1.67* 10.77+2.86* 12.50+3.04* 0.65 0.04
CH, g/kgDMI 2544805 2712+6.80 33.39+9.01 19.57+536  0.61 0.66
CH, g/ gBWG 0.40 £0.11° 0.30+0.06* 0.56+0.13> 0.22+0.044  0.91 0.01
Energy feces, MJ/d 0.89+0.17 1.27+0.07 091+012 1.69+0.17 0.43 0.06
Energy urine, MJ/d 0.17£0.01  020+0.04 0.19+0.03 0.25+0.01 0.36 0.19
N faeces, g/d 0.54+0.12% 0.75+0.23* 0.52+0.11* 1.36+0.15* 0.01 0.00
N urine, g/d 548122 541+2.06  052+159 9.84+259 0.08 0.16
N Total/BWG 0.41£0.03> 0.15+0.01* 0.35+0.02> 0.20+0.01*  0.87 0.00

'The superscripts of x,y showing significant differences between age groups (p < 0.05)
'The superscript of a, b showing significant differences between feeding levels (p < 0.05)

of VFA and ammonia (Meng et al., 2016; Djikstra et al.,
2020). The rumen pH should ranges between 5.6 and 6.3
in order to maintain the rumen microbial activity (Amin
and Mao, 2021). The VFA produced from carbohydrate
fermentation in the rumen was not only for maintaining
the microbial activity in the rumen, but productions were
also absorbed from the rumen walls and sent to the liver
and converted into glucose and used as a source of energy
of the ruminant. About 75% of energy in the ruminant

comes from VFA (Li et al., 2019).

Microbial Protein Production: Microbial protein pro-
duction in this study was not significantly (»>0.05) dif-
ferent among the treatments (Table 3). The nonsignificant
difference between the age of goats indicated that the ru-
men of the young goat had developed to be similar to that
of the mature goat. Han et al. (2015) found that rumen mi-
crobial protein in goats was related to the rumen function
maturity and rumen maturity in goats generally occurs at
the age of 80 -110 days. The nonsignificant difference be-
tween feeding levels in microbial protein production was
due to the rumen ammonia concentration at low and high
feeding levels was similar (Table 3). Ammonia is the main
nitrogen supply for microbial protein synthesis in the ru-
men (Wu et al., 2020) This study also indicated that at
the low feeding level, the microbe population in the ru-
men had reached its optimum level, so that the increase of
protein supply from the diet at the high feeding level did
not increase rumen microbe population, and the amount
of microbial protein being absorbed in the intestine was
not altered.

METHANE EMISSION AND NITROGEN EXCRETION

Methane emissions and nitrogen excretion trough the
faeces and urine are presented in Table 4. Methane emis-
sion was not significantly (p>0.05) different between the
ages of goat (p>0.05). The average methane emission in

young and mature Kacang goats was 10.41 g/d. The meth-

ane emission of the high feeding level was significantly
(p<0.05) higher than that of the low feeding level (12.42
g/d vs 8.42 g/d). Methane emission per feed intake was
not significantly different among treatments either in age
and feeding level (»>0.05). The average methane emission
per feed intake was 26.38 g/kg DMI. Methane per BWG
was not significantly (p>0.05) different between the ages
of goat (averaged 0.35 g/ g BWG). The study showed that
high feeding level resulted in lower methane emission per
unit BWG (0.26 g/ g BWG vs 0.48 g/ ¢ BWG). Carbo-
hydrates fermentation results in volatile fatty acids (VFA).
'This process is accompanied by the release of gas output
such as carbon dioxide (CO,) and methane (CH,) (Min
et al., 2020). It indicated that high feeding level had high
correlation with the methane emission. A higher methane
emissions was produced by fermentation of high nutrient

intake (Rianto et al., 2002, Luthfi et al., 2023).

Faecal energy in this study was not significantly (»>0.05)
different between the age of goats and feeding levels. The
average of energy in faeces was 1.19 MJ/d. On the other
hand, nitrogen excreted through faeces of was significantly
(p<0.05) different between the age of goats and between
feeding levels (Table 4). The data showed the mature goat
excreted more nitrogen than the young goat; the high
teeding level resulted in higher nitrogen excretion through
the faeces than the low feeding level. On the other hand,
energy and nitrogen excretion via urine were not signif-
icantly (p>0.05) different, either between age of goats or
between feeding levels. The average of energy and nitro-
gen excretion though urine were 20.25 MJ/d and 5.85 g/d,
respectively. The metabolism of protein by rumen microor-
ganisms is a key factor affecting nitrogen (N) excretion in
ruminant (Tan et al., 2021). Nitrogen concentrations that
was excreted trough faeces and urine are greatly aftected by
crude protein intake and are closely related to undegrada-

ble nitrogen (Huhtanen et al., 2015).
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This study showed that N excretion per unit BWG in
young and mature Kacang goats was not significantly
(p>0.05) difterent, but it was significantly (p<0.05) differ-
ent between low and high level feeding (Table 4). High
feeding had lower N excretion per unit BWG than those
of low feeding levels (0.17 g/BWG vs 0.38 g/BWG). It
indicated that at high level feeding, the utilization of feed
was more efficient in term of environmental cost, as meth-
ane emission and N excretion per unit of BWG at high
level feeding was lower than that of low level feeding.
Luthfi et al. (2022) found that increasing the level of feed-
ing significantly increases nutrient utilization, body weight
gain and feed efficiency. Shah et al. (2022) found that a
high of nitrogen and carbohydrate supply in the rumen
increased the digestibility of DM and OM, so that N re-
tention was efficiently used and improved feed utilization
for increasing body weight of Kacang goats.

CONCLUSION

In conclusion, both young and mature Kacang goats
demonstrated similar abilities to ferment feed effectively,
resulting in comparable pH levels, VFA concentrations,
and rumen ammonia levels. However, goats fed at higher
levels showed increased concentrations of ruminal VFAs
and ammonia. Furthermore, these goats exhibited lower
methane emissions and nitrogen excretion per unit of body
weight gain; higher feeding levels correlated with reduced
methane emissions and nitrogen excretion per unit of body
weight gain. Consequently, adopting higher feeding levels
could potentially reduce the environmental impact of goat
meat production, particularly in terms of methane emis-
sions and nitrogen excretion. Therefore, raising Kacang
goats with higher feeding levels is recommended to pro-
mote environmentally friendly animal production.
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