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ABSTRACT

Article History

The primary objective of this study was to evaluate the effects of replacing forage and
conventional concentrate with alternative local feed ingredients such as cassava leaves (Manihot
esculenta), Gamal leaves (Gliricidia sepium), and palm kernel meal-based concentrate on ration
consumption, fiber digestibility, milk production, milk fat content, and the fatty acid
composition of milk produced by Peranakan etawa (PE) goats. Four dietary treatments were
applied: ration A (50% forage and 50% conventional concentrate), ration B (15% cassava leaves,
35% Gamal leaves, 15% palm kernel meal-based concentrate and 35% conventional
concentrate), ration C (15% cassava leaves, 35% Gamal leaves, 25% palm kernel meal-based
concentrate, and 25% conventional concentrate), and ration D (15% cassava leaves, 35% Gamal
leaves, 35% palm kernel meal-based concentrate, and 15% conventional concentrate). The
results indicated that forage substitution had no significant effect (P>0.05) on neutral detergent
fiber (NDF), acid detergent fiber (ADF), dry matter consumption, hemicellulose, cellulose, and
fiber digestibility. Milk yield ranged from 1.30 to 1.41kg/day, with ration C yielding the highest
milk fat content (5.89%). Regarding the fatty acid profile, ration B delivered the highest
concentration of monounsaturated fatty acid (MUFA, 41.69%), while ration C produced the
lowest proportion of saturated fatty acid (SFA, 56.98%). Overall, the stability of consumption
and fiber digestibility, combined with the advantageous milk fatty acid composition observed
in ration B, suggests that this formulation is a promising strategy for producing high-quality
milk in tropical livestock systems under sustainable and economically feasible conditions. The
outcomes of this study suggest that future research should explore the long-term effects of
substituting local feed on animal health and reproductive performance, as well as its economic
feasibility for smallholder farmers in tropical regions.

Keywords: Goat milk production, Local feed sources, Cassava leaves, Palm kernel meal,
Sustainable livestock nutrition.

Article # 25-264
Received: 12-May-25
Revised: 02-Sep-25
Accepted: 10-Sep-25
Online First: 16-Oct-25

INTRODUCTION

The livestock sector in the tropics faces significant
challenges in maintaining sustainable production due to its
dependence on conventional forages and concentrates.
Limitations in quality consistency and high feed costs
demand innovation in utilizing abundant local ingredients.
Cassava leaves (Manihot esculenta) and Gamal leaves
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(Gliricidia sepium) are examples of local feed ingredients
with high nutrient content, making them potential sources
of animal feed that can reduce feed costs (Adrizal et al.,
2021; Arief et al., 2024a). Palm kernel meal, a by-product of
the palm oil industry, is a valuable feed ingredient due to its
relatively high energy and protein content, making it
suitable as a concentrate source in ruminant diets (Arief &
Pazla, 2023a).
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The nutritional analysis of cassava leaves reveals crude protein
(CP) levels of 13-24%, crude fiber (CF) levels of 16-54%, and
total digestible nutrients (TDN) between 60-71%. (Oni et al.,
2011; Rochana et al,, 2018; Utomo et al,, 2019). Gamal leaves
contain a high percentage of CP, ranging from 18-25%,
moderate CF levels of 15-36% and a relatively good TDN
value of 65-70% (Da Silva Brito et al., 2020). In comparison,
a concentrate mixture of palm kernel meal, corn, bran, and
minerals contains 12.53% CP, 19.05% CF, and 77.54% TDN
(Arief et al., 2024b). This information suggests that these raw
materials can be combined to provide sufficient nutrients
required by livestock to support performance.

Most experiments on feed ingredients have focused
primarily on their effects on livestock growth performance.
Few studies have examined the combination of cassava
leaves, Gamal leaves and palm kernel meal concentrate in
Peranakan etawa (PE) goat milk production, milk fat and
fatty acid composition, fiber intake, and digestibility (Arief
et al, 2023). Furthermore, the digestibility of neutral
detergent fiber (NDF), acid detergent fiber (ADF),
hemicellulose, cellulose, and other indices commonly used
to assess feed quality has rarely been comprehensively
evaluated. This study seeks to address this gap by
evaluating the substitution of forage and conventional
concentrates with a combination of cassava leaves, Gamal
leaves, and palm kernel meal-based concentrates.

MATERIALS & METHODS

Study Location and Duration

The experimental procedures were conducted at Toni
Farm in Payakumbuh, West Sumatra, Indonesia, 516 meters
above sea level. The study lasted 45days, consisting of a 25-
day acclimation phase, a 15-day feeding trial, and 5days for
data collection. Ambient temperatures during the study
ranged from 22 to 35°C.

Experimental Animal

Sixteen lactating Etawa crossbreed goats were utilized,
averaging 60+2.31kg in body weight. Each animal was in its
second lactation and a completely randomized design was
employed to assign the goats to four dietary treatments,
each with four replicates.

Dietary Treatments

The goats were fed one of the following four
experimental rations:

Control (A): 50% native grasses and shrubs (conventional
forage) and 50% conventional concentrate (CC).
Treatment B: 50% cassava leaves and Gliricidia sepium,
35% CC, and 15% palm kernel cake concentrate (PKCC).
Treatment C: 50% cassava leaves and Gliricidia sepium,
25% CC, and 25% PKCC.

Treatment D: 50% cassava leaves and Gliricidia sepium,
15% CC, and 35% PKCC.

The forage-to-concentrate ratio across all treatments
was maintained at 50:50. The conventional concentrate was
composed of tofu pulp, jackfruit skin, and starch-rich
cassava flour. The nutrient composition of the diets,
including dry matter (DM), crude protein (CP), fiber fractions
and total digestible nutrients (TDN), was determined
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through laboratory analysis. The chemical content of feed
ingredients is provided in Table 1, while the ration
composition and chemical content of treatment rations are
shown in Table 2.

Table 1: Chemical content of feed ingredients

Chemical Content (%) Feedstuff
CF CL Gs PKCC CcC

Dry Matter 26.03 31.10 21.42 93.06 30.67
Organic Matter 87.93 89.85 94.85 94.07 94.33
Crude Protein 25.43 27.15 19.11 12.53 08.32
Crude Fiber 23.02 19.12 19.75 19.05 20.37
Crude fat 2.73 3.52 2.98 3.50 5.82
TDN 61.46 70.21 66.07 77.54 78.26
NFE 31.75 39.26 53.01 58.99 59.82
Ash 12.07 10.15 05.15 5.93 5.67
NDF 48.27 56.13 37.87 62.84 61.54
ADF 36.45 33.69 8.92 36.02 48.55
Cellulose 24.4 28.48 14.07 16.97 24.46
Hemicellulose 11.82 22.44 28.46 26.82 12.99
Lignin 11.72 6.87 6.49 3.92 4.54

TDN: total digestible nutrient; NFE: nitrogen-free extract, Gs: Gliricidia
sepium; PKCC: palm kernel cake concentrate; CF: conventional forages; CL:
cassava leaves; CC: conventional concentrates

Table 2: Ration composition and chemical content of treatment rations

Feedstuff Treatment

A B C D
Conventional Forages 50 0 0 0
Casava leaves - 15 15 15
Gliricidia sepium - 35 35 35
Palm kernel cake concentrate - 15 25 35
Conventional Concentrate 50 35 25 15
Total 100 100 100 100
Chemical Composition
Dry Matter 2835 36.86 43.09 49.33
Organic Matter 91.13 93.80 93.75 93.75
Crude Protein 16.87 15.55 15.97 16.40
Crude Fiber 21.69 19.77 19.64 19.50
Crude Fat 4.28 4.32 4.08 3.85
TDN 69.86 72.68 72.61 72.53
NFE 45.79 54.23 54.06 54.06
Ash 8.87 6.20 6.23 6.25
NDF 54.90 52.64 52.77 52.90
ADF 42.50 30.57 29.31 28.06
Cellulose 24.43 20.30 19.55 18.80
Hemicellulose 12.40 21.90 23.28 24.66
Lignin 8.13 5.48 542 5.36

Data Collection and Parameters
1. Feed Intake

Dry Matter Intake (DMI) was calculated as the product
of daily feed consumption and dry matter content of the
feed. Furthermore, the intake of fiber components such as
NDF, ADF, cellulose, and hemicellulose was determined by

multiplying the DMI by the respective nutrient
concentrations in the ration.
2. Fibre Digestibility

The digestibility of NDF, ADF, cellulose, and

hemicellulose was measured using daily fecal weight
recorded during the 5-day data collection period. Fecal
samples were dried and ground before being analyzed,
following standard procedures.

3. Milk Quality

Milk Fat Content was determined by analyzing milk
samples collected twice daily using an automatic milk
testing analyzer. The Fatty Acid Profile of the milk, including
saturated fatty acids (SFA), monounsaturated fatty acids
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(MUFA), and polyunsaturated fatty acids (PUFA), was
analyzed using gas chromatography.

Chemical Analysis

Feed ingredients were chemically analyzed for their
composition (CP, DM, ether extract, crude fiber, ash and
NFE) according to AOAC (2016) methods. Fiber fractions
(ADF, NDF, cellulose, and hemicellulose) were analyzed
using Van Soest's detergent system (Van Soest et al,, 1991).

Statistical Analysis

Feed intake, fiber digestibility, and milk fat content were
analyzed using ANOVA to evaluate the effects of dietary
treatments. Duncan's multiple range test was applied for
post-hoc comparisons at a significance level of P<0.05.

The fatty acid profile of the milk was not subjected to
statistical analysis. However, results were presented and
interpreted descriptively, focusing on trends and possible
implications of the dietary treatments with respect to
polyunsaturated fatty acids (PUFA), monounsaturated fatty
acids (MUFA), and saturated fatty acids (SFA) levels.

RESULTS

Ration Consumption

Ration consumption, including acid detergent fiber
(ADF), neutral detergent fiber (NDF), dry matter (DM),
cellulose, and hemicellulose, is a crucial parameter for
evaluating the acceptance and utilization of feed by
livestock. In this study, substituting conventional forages
and concentrates with a combination of cassava leaves,
Gamal leaves and palm kernel meal-based concentrates did
result in significant changes (P>0.05) in DM intake or other
fiber components. Average DM consumption ranged from
1.81-1.98kg/day, while NDF, ADF, cellulose and
hemicellulose consumption ranged from 0.96-1.09 kg/day,
0.51-0.84kg/day, 0.34-0.48kg/day, and 0.25-0.45kg/day,
respectively (Table 3).

Table 3: Consumption of dry matter, NDF, ADF, Cellulose and Hemicellulose

Parameters (Kg) Treatment

A B C D
Dry matter 1.98+0.01 1.93+0.05 1.89+0.06 1.81+£0.04
NDF 1.09+0.02 1.02+0.05 1.00+£0.03 0.96+0.04
ADF 0.84+0.03 0.59+0.02 0.55+0.08 0.51+0.02
Cellulose 0.48+1.02 0.39+1.01 0.37+1.08 0.34+1.05
Hemicellulose 0.25+1.06 0.42+1.06 0.44+1.05 0.45+1.04

A: 50% native grasses and shrubs (conventional forage) and 50%
conventional concentrate (CC); B: 50% cassava leaves and Gliricidia sepium,
35% CC, and 15% palm kernel cake concentrate (PKCC); C: 50% cassava leaves
and Gliricidia sepium, 25% CC, and 25% PKCC; D: 50% cassava leaves and
Gliricidia sepium, 15% CC, and 35% PKCC. There was non-significant
difference among treatments (P>0.05)

Fiber Digestibility

Fiber digestibility, including acid detergent fiber (ADF),
neutral detergent fiber (NDF), cellulose and hemicellulose,
is a key parameter for evaluating ration quality and
utilization efficiency in livestock. In this study, replacing
forage and concentrate with a combination of cassava
leaves, Gamal leaves, and palm kernel meal-based
concentrate resulted in no significant differences (P>0.05)
between treatments. Average NDF digestibility ranged
from 64.39 to 66.43%, ADF from 61.98 to 64.89%, cellulose
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from 67.01 to 69.66%, and hemicellulose from 77.01 to
79.66% (Table 4).

Table 4: Digestibility of NDF, ADF, Cellulose and Hemicellulose

Parameters (%) Treatment

A B C D
NDF 64.39+1.07  65.55+£1.07 64.61+1.06 66.43+1.04
ADF 61.98+1.06 63.68+1.06 62.97+1.03 64.89+1.03
Cellulose 67.01+£1.02 68.32+1.01 67.33+1.08 69.66+1.05
Hemicellulose  77.01+1.06  78.32+1.06 77.33+1.05 79.66+1.04

A: 50% native grasses and shrubs (conventional forage) and 50%
conventional concentrate (CC); B: 50% cassava leaves and Gliricidia sepium,
35% CC, and 15% palm kernel cake concentrate (PKCC); C: 50% cassava leaves
and Gliricidia sepium, 25% CC, and 25% PKCC; D: 50% cassava leaves and
Gliricidia sepium, 15% CC, and 35% PKCC. There was non-significant
difference among treatments (P>0.05)

Milk Production

Milk production is a key parameter for evaluating ration
efficiency in dairy goats. In the trial, substituting
conventional forage and concentrate with a combination of
cassava leaves (Manihot esculenta), Gamal leaves (Gliricidia
sepium), and palm kernel meal-based concentrate did not
result in significant variation in milk production among
treatments (P>0.05). On average, daily milk production
ranged from 1.30 to 1.41kg/day, with treatment A (control)
having the highest value (1.41kg/day) and treatment C the
lowest (1.30kg/day) (Fig. 1).

= 141 139 13 1.38

Fig. 1: Milk Production A: 50% native grasses and shrubs (conventional
forage) and 50% conventional concentrate (CC); B: 50% cassava leaves and
Gliricidia sepium, 35% CC, and 15% palm kernel cake concentrate (PKCC); C:
50% cassava leaves and Gliricidia sepium, 25% CC, and 25% PKCC; D: 50%
cassava leaves and Gliricidia sepium, 15% CC, and 35% PKCC.

Milk Fat

Milk fat is an important parameter for evaluating milk
quality and reflects the efficiency of lipid metabolism in
livestock. This study found no significant differences
(P>0.05) in milk fat content among treatments when
conventional forage and concentrate were substituted with
cassava leaves (Manihot esculenta), Gamal leaves (Gliricidia
sepium), and palm kernel meal-based concentrates. The
average milk fat across treatments ranged from 3.50 to
5.89%, with treatment C showing the highest value (5.89%)
and treatment D the lowest (3.50%) (Fig. 2).

Milk Fatty Acid

Milk fatty acid content is strongly influenced by ration
composition, particularly the type of fat consumed and the
extent of fiber fermentation in the rumen. In this study, the
highest SFA content was observed in treatment D (Table 5
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and Fig. 6), most likely due to the higher proportion of palm
kernel meal-based concentrate (35%), which is known for its
saturated fat content. The fatty acid profile of milk from
treatments A, B, and C is shown in Fig. 3, Fig. 4, and Fig. 5.

Table 5: Milk Fatty Acid of the treatment rations

Parameters (% Area) Treatment
A B C D
MUFA 1.50£0.67 41.69+0.32  33.30£0.91 32.94+0.57
PUFA 0.78+0.54 0 0 0
SFA 59.04+0.62 57.68+0.43 56.98+0.29 67.58+0.78

A: 50% native grasses and shrubs (conventional forage) and 50%
conventional concentrate (CC); B: 50% cassava leaves and Gliricidia sepium,
35% CC, and 15% palm kernel cake concentrate (PKCC); C: 50% cassava leaves
and Gliricidia sepium, 25% CC, and 25% PKCC; D: 50% cassava leaves and
Gliricidia sepium, 15% CC, and 35% PKCC

Treatment

Fig. 2: Milk Fat A: 50% native grasses and shrubs (conventional forage) and
50% conventional concentrate (CC); B: 50% cassava leaves and Gliricidia
sepium, 35% CC, and 15% palm kernel cake concentrate (PKCC); C: 50%
cassava leaves and Gliricidia sepium, 25% CC, and 25% PKCC; D: 50% cassava
leaves and Gliricidia sepium, 15% CC, and 35% PKCC.
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DISCUSSION

Such results indeed confirm previous reports by
Ardani et al. (2024), who demonstrated the ability of
tropical goats to sustain consumption of diets with high
crude fiber contents with little indication of reduced intake.

DM consumption in this study was also observed to be
1.83 to 2.07kg per day for goats offered local forage-based
diets, reflecting the quality of feed ingredients and the
degree of livestock adaptation to the given ration. The
consumption rate in this present study also correlates well
with those documented by Fattah et al. (2018). This could
result from minimal alteration in total dry matter
consumption when using local feed ingredients, such as
Gliricidia sepium.

Other research conducted by Mojisola (2010), Oni et al.
(2010), and Costa (2017) showed that the substitution of
conventional forage with cassava leaves resulted in DM
consumption in dairy goats ranging from 1.8-2.1kg/day,
with NDF consumption of 1-1.2kg/day. This value is
comparable to the outcomes of this study, which indicate
that Gamal leaves and cassava leaves are acceptable
substitutes for conventional forage. However, the findings
here are lower than those reported by Rahman et al. (2013),
Santos et al. (2016), and Rodrigues et al. (2021), who used
an extruded oil palm meal-based concentrate to achieve
energy intake levels exceeding NDF consumptions of 1.2 to
1.3kg/day. The difference could be due to variations in
concentrate formulation and differences in energy and
protein content levels.
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While no notable variations were detected between the
treatments in this study, the stability of consumption
indicates that local feed ingredients such as cassava leaves,
Gamal leaves, and palm kernel meal-based concentrates can
replace conventional feed ingredients without reducing
consumption efficiency. The similarity with the results of
previous studies strengthens the validity of these findings.
The combination of local feed ingredients can be a
sustainable solution to support the production of small
ruminants such as dairy goats.

These results are consistent with Phengvichith and
Ledin (2007), Oluwadamilare and Olowofeso (2010), and
Nurkhasanah et al. (2020), who reported that dairy goats in
the tropics can digest crude fiber efficiently when fed
cassava leaf-based diets. In their study, NDF digestibility in
dairy goats reached 65%, with hemicellulose digestibility
exceeding 75%. This indicates that the outcomes of their
research align with the present study's findings. The ability
of Peranakan etawa (PE) goats to utilize fiber is supported
by efficient rumen microbial activity, as also reported by
Ismartoyo et al. (2002) and Avornyo et al. (2020).

Supporting this, the study by Pazla et al. (2022)
investigated the potential of a palm kernel meal-based
concentrate to increase fiber digestibility by up to 67% in
Peranakan etawa dairy goats, despite the relatively high
crude fiber levels of such feedstuff. Palm kernel meal
contains fat and protein levels that can promote lactobacilli
activity in the rumen and enhance cellulose and
hemicellulose degradation through microbial activity. In the

present study, although no significant improvement was
observed in overall fiber digestion, hemicellulose
digestibility still increased, reaching 79.66%, indicating that
hemicellulose was more digestible than NDF and ADF.

Broderick et al. (2008), Weiss et al. (2009), Lee et al.
(2011), Réaisénen et al. (2022), and Yang et al. (2022)
observed that as CP content of the diet decreases, OM
digestibility also decreases, which is attributed to reduced
NDF digestibility. The stable ADF digestibility observed in
this study, ranging from 61.98% to 64.89%, corroborates the
findings of Molina-Botero et al. (2019) and Zain et al. (2020),
which demonstrated that Gamal leaves could be used as
protein-rich feed ingredients to improve fiber fermentation
in the rumen. The nitrogen provided by the protein in Gamal
leaves is sufficient to meet the nitrogen requirements of
rumen microbes, thereby enhancing fermentation of fiber
components, particularly NDF.

These results indicate that substituting conventional
forages and concentrates with local feed ingredients does
not reduce fiber digestion efficiency in PE goats. The
stability of fiber digestibility across all treatments suggests
that combining local feed ingredients such as cassava
leaves, Gamal leaves, and palm kernel meal-based
concentrate can optimally support rumen performance.

The findings of this study are consistent with those of
Nascimento et al. (2021) and Beraedo (2022), who reported
that dairy goats fed cassava leaf-based diets produced
between 1.3 and 1.5kg of milk per day. The stability of milk
production observed here indicates that the use of local
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feed ingredients does not compromise the capacity of
Peranakan etawa (PE) goats to produce milk, provided that
essential nutritional requirements such as protein, energy,
and fiber are met. The crude protein content of the ration,
ranging from 15.55 to 16.87%, was sufficient to support milk
synthesis, in line with NRC (2007) recommendations for
dairy goats in the tropics.

Research by Arief and Pazla (2023b) also reported
similar outcomes, showing that the inclusion of Gliricidia in
the ration did not reduce milk production due to its high
protein content in Gliricidia (27.15%), which helps maintain
metabolic efficiency. In this study, Gamal leaves likely
contributed positively to the stability of milk production
because of their protein content, consistent with the
findings from previous studies.

Although this study yielded statistically insignificant
results, the stable trend in milk production indicates that
Peranakan etawa goats can utilize a combination of local
feed ingredients without loss of production capacity. This is
supported by adequate ration digestibility, including NDF
(64.39-66.43%) and hemicellulose (77.01-79.66%), which
provide energy through fiber fermentation in the rumen.
According to Andreazzi et al. (2018) and Razzaghi et al.
(2022), efficient fiber fermentation in the rumen facilitates
lactose synthesis and directly influences milk volume.

The energy content of palm kernel meal-based
concentrates is lower than that of concentrates formulated
with high-starch ingredients such as cassava. This likely
affected the net energy available for milk production and
synthesis, particularly in treatments with higher levels of
concentrate substitution (C and D). Nonetheless, the use of
local feed resources such as cassava leaves, Gamal leaves,
and palm kernel meal-based concentrates maintained milk
production in PE goats without impairing animal
productivity.

These findings align with those of Ukanwoko and
Ibeawuchi (2014), who reported that using cassava leaves as
forage does not significantly affect milk fat content, as the
protein and energy levels of the ration remain sufficient to
support fat metabolism. The higher milk fat levels observed
in treatment C can be attributed to the higher proportion
(25%) of palm kernel meal-based concentrate, which
provides additional energy for milk fat synthesis via volatile
fatty acids (VFA) metabolism in the rumen, particularly
through acetic acid.

Ferreira et al. (2022) indicated that palm kernel meal
serves as an excellent feed ingredient mainly because its
high fiber and fat concentrations increase the acetic acid
level in the rumen, which is the most important precursor in
milk fat synthesis. Although the specific values of milk fat
were not significantly different in this research, treatment C
demonstrated that even local feed ingredients can suffice
for fat synthesis without the addition of external ingredients
such as vegetable oil or bypass fat.

These results have supported the work of Gaspe et al.
(2023), who also maintained that Gliricidia enhances rumen
metabolism by supporting microbial processes responsible
for forming volatile fatty acids (VFA), especially butyric and
acetic acids. Considering that Gliricidia was reported to have
a protein content as high as 27.15%, it is likely that this
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influenced fiber fermentation, which in turn greatly affected
lactation fat content.

However, the low milk production observed with
treatment D, which used palm kernel meal concentrate at
35%, resulted in a total milk fat content of 3.50%. This
suggests that the palm kernel meal concentrate did not
provide sufficient net energy for lipid synthesis to replace
the conventional concentrate. This could be due to the
lower net energy content of palm kernel meal compared
with conventional concentrates containing starch-rich
ingredients such as cassava. The process of milk fat
synthesis in the mammary gland may be affected by this
decrease in energy.

Overall, this study demonstrated that a combination of
local feed ingredients, such as cassava leaves, Gamal leaves,
and palm kernel meal-based concentrate, could support the
milk fat content of PE goats, comparable to that of
conventional feed ingredients. Increasing milk fat content
in treatment C with a moderate proportion of concentrate
provides an opportunity to optimize the formulation of
rations based on local ingredients to improve milk quality,
especially in milk fat content.

Palm kernel meal also tends to increase the proportion
of saturated fatty acids because it produces volatile fatty
acids such as acetic acid during rumen fermentation, which
is the primary precursor of SFA (Saeed et al, 2021). In
contrast, the highest MUFA content in treatment B (41.69%)
indicates that a higher proportion of forage (50%
combination of cassava leaves and Gamal leaves) can
increase MUFA synthesis. This may occur due to the high
protein content in Gamal leaves (27.15%), which supports
rumen microbial activity to reduce the biohydrogenation of
unsaturated fats in the rumen, allowing more MUFA to be
absorbed and metabolized (Table 5). These results align
with the findings of Beyero et al. (2015), who demonstrated
that increasing the inclusion of high-quality forage can
enhance MUFA content in milk.

The quantification, or lack thereof, of PUFA in
treatments B, C, and D indicated the efficiency with which
the rumen's biohydrogenation processes convert PUFA into
either SFA or MUFA. Treatment A (0.78%), which used a
conventional ration of forage and company concentrates,
was the only one to show PUFA. This indicates that local
feed sources such as cassava and Gamal leaves do not
specifically increase PUFA in milk but tend instead to
increase MUFA or SFA because of their high fiber content.

It was observed that combining cassava leaves, Gamal
leaves, and palm kernel meal-based concentrate alters fatty
acid composition in milk. Treatment B resulted in a favorable
balance between MUFA (41.69%) and SFA (57.68%). High
MUFA content in this treatment highlights the potential of
local feed to improve milk quality through healthier
unsaturated fatty acids.

Conclusion

The replacement of forages and concentrates with a
local mix of feeds, including cassava leaves (Manihot
esculenta), Gamal leaves (Gliricidia sepium), and palm
kernel meal-based concentrates, did not result in
significant changes in ration consumption, fiber
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digestibility, milk yield, or milk fat content in etawa (PE)
breed goats (P>0.05). However, treatment C showed the
highest milk fat content (5.89%), while treatment B gave
the highest MUFA content (41.69%) and was found
optimal for hemicellulose digestibility (78.32%). Therefore,
treatment B is considered the best formulation due to its
appropriate balance of consumption, digestibility, milk
production, and the fatty acid quality in milk. Thus, it may
support a more economical and sustainable goat farming
system in the tropics.
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