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Moringa oleifera Leaf Meal (MOLM) has the potential as a protein source that might replace soybean meal. In
Indonesia, soybean meal is an imported commodity whose price is high. This study aimed to analyze the use of
MOLM to substitute soybean meal in complete ration on the consumption of nutrients, digested nutrients, di-
gestibility nutrients, N balance, hematology, and ADG of Javanese Thin-Tailed Ewes (JTTE). Fifteen JTTE 2-3 years
old were divided into three different levels of MOLM treatment with 5 replications. The complete ration consists
of 60% concentrate and 40% Dried Ipomea Aquatica Straw (DIAS) as a source of fiber. The concentrates used
are soybean meal, corn meal, pollard, copra meal, and MOLM. The composition of the treatment rations: (T1)
0% MOLM + 60% concentrate + 40% DIAS, (T2) 10% MOLM + 50% concentrate + 40% DIAS. (T3) 20% MOLM
+ 40% concentrate + 40% DIAS. Treatment feed was given for 2 months as much as 4% of body weight/day,
and drinking water was given ad libitum. The collected data included feed consumption, feed refusal, blood,
faeces, urine, and body weight. The results showed that sheep received 10% MOLM levels of increase (P<0.05)
DM, OM, CF, ETN, and TDN consumption compared to controls. However, the levels of 20% decrease (P<0.05)
DM, OM, CF, ETN, and TDN consumption compared to controls. Compared to controls, the 10% MOLM increase
(P<0.05) digested nutrients DM, OM, ETN, and TDN. Compared to controls, the level of 10% MOLM increase
(P<0.05) ETN, and TDN digestibility coefficient. Sheep that received a 10% MOLM increase (P>0.05) balance
N and nitrogen retention compared to control. The 10% MOLM level increase (P<0.05) ADG compared to the
20% level and control (120 vs. 10° vs. 112 g/head/day). Sheep treated with 10% MOLM increased (P<0.05) white
blood cells (WBC) than controls and those treated with 20% MOLM (10.5 vs. 6.40 vs. 7.20). It could be concluded
that the level of 10% MOLM (20% soybean meal substitution) in a complete ration based on Dried Ipomea
Aquatica Straw (DIAS) has a better effect on nutrient consumption, digested nutrients, retention N, hematology

and ADG of JTTE.

Introduction

As the world's most populous Muslim country, Indonesia needs
sheep to support religious worship activities. Every year, up to 2 million
sheep are slaughtered, including during the Qurban holiday. In fact, Indo-
nesia import hundreds of thousands of live sheep every year. In Indone-
sia, one of the main obstacles in the livestock business is the availability
of quality feed. Agricultural waste is the main feed, so it is necessary to
concentrate protein sources to increase the protein content in complete
feed based on agricultural waste.

Moringa oleifera, quite common in Indonesia, has the potential as
a protein source to replace soybean meal, an imported feed ingredient.
Moringa oleifera is easy to develop with lower production costs compared
to soybean meal. Moringa oleifera can produce biomass reaching 43-115
tons/ha at 40-day cutting intervals with a CP content of 26% (Sultana
et al, 2014). The most abundant content in MOLM is protein (Chodur,
2018). Moringa oleifera has the potential to be developed as a functional
food crop because it is easy to develop, drought-resistant, and can live
on marginal land. Moringa oleifera leaves can be stored dry as an animal
feed supplement. The nutritional content is not much different between
fresh and dried.

Soliva et al. (2005) reported that the unextracted Moringa oleifera
leaves have great potential as a substitute for soybean meal because they
are less degraded in the rumen, the digestibility of organic matter, and
crude fiber is higher than soybean meal, the gross energy is the same as
soybean meal, increasing microbial protein synthesis and gas emission,
methane is reduced by 17%. Moringa oleifera Leaf Meal (MOLM) is an

ideal feed for the reproductive performance of female ruminants because
it can create an energy balance in the livestock body (Kekana et al., 2020).
The relationship between nutrition and reproduction in female ruminants
is how to balance energy and protein in the livestock body (Scaramuzzi
et al, 2006). Most dried leaves of Moringa oleifera contain 19 different
amino acids and various bioactive compounds, primarily antioxidants like
vitamin E, vitamin C, selenium, zinc and beta-carotene (Al-Shahat et al.,
2022). Feed containing antioxidants will improve health and positively
affect reproductive performance. Antioxidants protect the ovum from
damage caused by free radicals (Agarwal et al,, 2009). Ewes gestation with
twins have higher levels of free radicals in their bodies, so feed ingredi-
ents containing antioxidants need to be added for the health of the ewes
and fetus. Moringa oleifera prevents free radical generation and restores
antioxidant activity, which reduces the negative effects (Abo-Elmaaty et
al., 2023). Therefore, MOLM is good to give to ewes.

This complete ration (Table 1) based on DIAS substituting soybean
meal with MOLM is prepared for flushing feed for ewes 1 month be-
fore mating, 1 month before and after parturition. The complete ration
is prepared with high energy (TDN 70%) and protein (17%). The follicles
in ewes fed corn and soybean meal with wheat straw were greater than
those fed only straw (Mostafa and Farghal, 2022). Feed consumption of
ewe before and after lambing days decreases. It is necessary to flush feed
with high amounts of protein and energy before and after lambing. This
research focused on the effect of using MOLM on feed consumption,
digested nutrients, nutrient digestibility, N balance, hematology profile,
and ADG in JTTE.
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Materials and methods
Location and animal care

This research was conducted at the Faculty of Animal Science, UGM,
Yogyakarta. The Ethics Commission approved this research protocol on
using Experimental Animals for Veterinary Research at the Faculty of Vet-
erinary Medicine, Universitas Gadjah Mada, with number 0033/EC-FKH/
Ex/ 2020.

Feed and treatments

The study used fifteen JTTE (23.43+1.4 kg of BW) aged 2-3 years that
were divided into three treatments at different MOLM levels with five
replications. The research used a completely randomized (CRD) design in
one direction. All ewes received DIAS and concentrate. The concentrate
comprised soybean meal, corn meal, pollard, and copra meal, having TDN
70% and crude protein 17%. Complete feed formulation and chemical
composition can be seen in Table 1. The composition of the treatment
rations: (T1) 0% MOLM: 60% concentrate + 40% DIAS, (T2) 10% MOLM +
50% concentrate + 40% DIAS. (T3) 20% MOLM + 40% concentrate + 40%
DIAS. Treatment feed was given for three months as much as 4% of body
weight/day. Drinking water was given ad libitum. Feed adaptation was
carried out for three weeks, followed by a preliminary period of 1 month
to eliminate the influence of the previous feed, after which a collection
period was carried out for one week. The data collected included body
weight, feed consumption, feed refusal, and faeces.

Table 1. Complete feed formulation and chemical composition (%).

Feed ingredients MOLM levels

0% 10% 20%
DIAS* 40 40 40
Corn meal 10 10 10
Copra meal 15 15 15
Soybean meal 10 8 6
Pollard 24.7 16.7 8.7
MOLM 0 10 20
Premix mineral* 0.3 0.3 0.3
Total 100 100 100
Chemical Composition
Dry matter 89.9 88.4 90
TDN 69 70 69
Crude Protein 17.9 17.6 16.6
Ether Extract 5.51 4.19 4.88
Crude Fiber 15.9 14.6 14.5
Nitrogen Free Extract 53.6 54.4 55.9
NDF 46.1 45 40.7
ADF 27.3 25.3 28
Calsium (Ca) 6.66 7.87 5.96
Phosfor (P) 1.87 222 2.26
Antioxidant capacity, DPPH (%) 18.9 30.2 27.1

The chemical composition of the complete feed was analyzed in the Animal Nutrition Bio-
chemistry Laboratory, Faculty of Animal Science, Universitas Gadjah Mada.

*Production from Agromix Lestari, Yogyakarta, Contain Ca: 243,4 g/kg, P: 3,2 g/kg, Na:
24,3 g/kg, Fe: 12,5 g/kg, Mg: 1,8 g/lkg Mn: 1,2 g/kg, Zn: 439 mg/kg, K: 277,9 mg/kg, Cu:
179,4 mg/kg, S: 30,4 mg/kg Co: 5,4 mg/kg. DIAS*) Dried Ipomea aquatica straw.

Chemical analyses of feed and faeces were performed according to
the protocols of the Association of Official Analytical Chemists (AOAC,
2005). Daily nutrient consumption wascalculated as the difference in the
amount of nutrients in the complete feed minus the amount of nutrients
in the remaining feed. Digestible nutrients were equal to the amount of

nutrients consumed minus the nutrients in the faeces. The percentage of
nutrient digestibility was estimated as the amount of digested nutrients
divided by nutrient consumption multiplied by 100%. Body weight gain
was calculated as the difference between the initial body weight minus
the final body weight divided by the number of maintenance days. Uri-
nary outputs were collected from each animal daily and weighed; 10% of
the daily urine output was preserved with 50% sulphuric acid, and frozen
till it was required for nitrogen analysis with by using spectrophotomet-
ric methods. Analysis of MOLM tannin and saponin levels were done by
using spectrophotometry. The antioxidant capacity of the complete feed
was analyzed using the DPPH (2,2-diphenyl-1-picrylhydrazyl) test. Blood
samples were taken from the jugular vein using a Venoject needle-con-
nected to vacutainer tube containing Ethylenediaminetetraacetic acid
(EDTA) to prevent clotting. Subsequently, the blood was centrifuged at
3000 x g for 10 minutes and was used for hematology analysis. Hemato-
logical analysis (PCV, Hb, RBC, WBC, MCHC, MCH, and MCV) was done
by using a Sysmex KX-21 Hematology Analyzer.

Statistical analyses

The data obtained was carried out analysis of variance. If there are
differences in each treatment, it is continued with the Duncan Multiple
Range Test (DMRT). Statistical analysis using IBM SPSS software version
26.

Results

Nutrient Consumption

The results in Table 2 showed the addition of 10% MOLM to ewes
feed increase (P<0.05) DM consumption. However, an addition of 20%
decreased (P<0.05) DM consumption compared to controls. The same
pattern also occurs in OM, NFE, and TDN consumption. The crude pro-
tein and fibre consumption in sheep fed the 10% MOLM level was not
different (P>0.05) compared to the control group. However, it decreased
(P<0.05) in the 20% level group.

Table 2. Effect of Moringa oleifera leaf meal on nutrient consumption g/head/
day).

Variables Levels MOLM
0% 10% 20%

Dry Matter 729+8.15 869°+6.82 750+7.51
DM/weight (%) 3.12°40.18 3.39°+0.13 2.91%40.14
Organic matter 670°+24.9 792°+19.28 692°+22.9
Crude protein 149°+12.5 170°+14.13 127*47.03
Crude fiber 119°+5.00 132°+4.30 11124£8.52
Ether extract 42.9°+4.20 39.8:42.71 37.843.35
NFE 370°+12.0 530°+7.72 419%£1.22
TDN 530%£13.8 617°+14.5 512+14.5

*Different superscripts in the same line show significantly different (P<0.05)

Digested Nutrients

The average digested nutrient value of the complete feed with differ-
ent MOLM levels can be seen in Table 3. Compared to controls, the 10%
MOLM level increased (P<0.05) digested nutrient DM, OM, CP, ETN, and
TDN. The 20% MOLM level non-significant effect toward digested DM,
OM, CF, ETN, and TDN compared to controls.

Digestibility coefficient

The average digestibility coefficient value of the complete feed with
different MOLM levels can be seen in Table 4. Compared to controls,
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the level of 10% MOLM increase (P<0.05) ETN, and TDN digestibility
coefficient nutrients. While other nutrient digestibility coefficients were
non-significant (P>0.05).

Table 3. Effect of Moringa oleifera leaf meal on digested nutrient (g/head/day).

Variables Levels MOLM
0% 10% 20%

Dry Matter 507°+11.6 630°+7.23 515+6.13
Organic Matters 468'+£7.87 550°+10.3 470+£3.85
Crude Protein 115°49.62 137°41.58 97.4+2.00
Crude Fiber 73.2°47.00 88.1°+6.76 67.2+1.19
Ether Extract 35.30+2.24 26.7+1.60 25.6*+1.40
BETN 23142.70 445b+13.3 302%+6.73
TDN 369+12.0 457°4+2.92 380°+4.76

*Different superscripts in the same line show significantly different (P<0.05)

Table 4. Effect of Moringa oleifera leaf meal on digestibility coefficient (%).

Variables Levels MOLM
0% 10% 20%

Dry matter™ 69.66+3,77 73.0°2.65 68.3+1.96
Organic matters™ 69.8+£2.46 69.4+1.95 67.9£1.94
Crude protein™ 77.2+1.44 80.59+2.02 76.4+2.2
Crude fiber™ 60.9°+1.61 58.742.09 56.0+0.87
Ether extract 82.2°+2.60 78.0+2.52 76.6+2.21
NFE 62.4%+3.63 73.0°+1.61 74.5°+2.8
TDN 69.6*+1.63 74.1°42.55 70.10%£2.5

**Different superscripts in the same line show significantly different (P<0.05)

Balance Nitrogen

The average nitrogen balance can be seen in Table 5. Substitute soy-
bean meal with 10% MOLM increase (P<0.05) nitrogen balance and re-
tention.

Table 5. Effect of Moringa oleifera leaf meal on performance, balance nitrogen,
and hematology.

Variables Levels MOLM

0% 10% 20%
Performance
ADG 112°42.70 120°+1.50 108*+4.80
FCR™ 7.14+0.71 7.15+0.72 7.30+0.86
Balance nitrogen
N intake (g/day)™ 23.49+1.87 24.6742.03  23.03+1.77
Faecal N (g/day) 5.09+0.25 4.51+0.05 5.33+0.23
N digestion (g/day)™ 18.4+1.08 20.16+0.97 17.7+0.78
Urinary N (g/day)™ 1.17+0.53 1.03+0.34 1.16+0.35
N output (g/day) 6.26+0.15 5.544+0.25 6.49+0.56
N balance (g/day) 17.23+0.6 19.13+0.7 16.54°+0.45
N Retention intake (%) 73.35+1.34 77.54+1.22 71.821.07
N Retention digestion™ (%)  93.64+3.04 94.89+2.56 93.44+3.24
Hematology
Hematocrit (%)™ 44.94+3 .4 41.20+2.5 38.48+3.23
Hemoglobin (g /dl)™ 11.64+0.78 10.98+1.10 11.00+0.47
WBC count (x10° /mm?) 6.40°+1.06 10.5+1.19 7.20°+0.37
RBC count (x10¢/ mm?)™ 10.57+0.88 9.76+1.22 9.32+1.33
MCHC (%)™ 25.00+1.34 26.242.35 28,68+2.46
MCH (pg)™ 10.8+0.45 10.88+0.23 11.80+0.4
MCV (fi) 42.9+1.23 41.52+1.04 41.18+0.93

®Different superscripts in the same line show significantly different (P<0.05)

Average Daily Gain dan Feed Conversation Rasio

The Average Daily Gain (ADG) and Feed Conversation Ratio (FCR) nu-
trient value of the complete feed with different MOLM levels can be seen
in Table 5. The 10% MOLM level increase (P<0.05) ADG compared to the
control; however, the 20% level decrease (P<0.05) ADG. There was no dif-
ference (P>0.05) in the FCR between the three treatment sheep groups.

Hematology Profile

The average hematological values for the blood of sheep that re-
ceived MOLM treatment can be seen in Table 5. Sheep treated with 10%
MOLM increase (P<0.05) white blood cells (WBC) than controls and those
treated with 20% MOLM (10.5 vs. 6.40 vs. 7.20). The hematocrit, hemo-
globin, red blood cell (RBC), mean corpuscular hemoglobin concentration
(MCHC), mean corpuscular hemoglobin (MCH) and mean corpuscular
volume (MCV) values were not significantly different (P>0.05) between
treatments and the value is within normal limits.

Discussion

The high consumption of feed at the level of 10% MOLM is thought
to be due to the highest antioxidant capacity in this feed (Table 2). An-
tioxidants improve the integrity of cell membranes and optimize the
performance of body cells so that the metabolic rate is faster, resulting
in a faster rate of emptying the digestive tract so that consumption in-
creases. Wankhede et al., (2022), reported that adding moringa leaves to
kid goat rations increase body metabolism and feed consumption. The
use of MOLM in feed for dairy goats and buffaloes can increase feed
consumption (Kholif et al., 2015; Leitanthem et al., 2023). A natural feed
ingredient for MOLM, it can change the rumen fermentation pathway ef-
ficiently inhibit methanogens and increase ruminant production (Soliva et
al., 2005). Moringa oleifera leaf meal active compounds with antimicrobial
and anthelmintic properties have been proven to increase ruminant feed
utilization and animal performance (Kholif et al.,, 2016). MOLM increases
the amount of animal protein in ruminant growth and fattening. Mak-
kar and Becker (1997) reported greater rumen-degraded protein in Mo-
ringa leaves, causing an increase in N supply to rumen microorganisms
and available carbohydrates. Moringa leaves also result in an increase
in microbial population and feed utilization efficiency, consequently in-
creasing the rate of digesta breakdown, which causes increased feed con-
sumption. In line with the research results of Kholif et al. (2015 ; 2018);
Raheem and Hassan (2021) and Leitanthem et al. (2023) that the use of
MOLM in dairy goat and buffalo feed can increase feed consumption.

The decrease in feed consumption at the level of 20% MOLM is
thought to be due to the form of flour increasing the bitter taste of
complete feed, reducing palatability and sheep do not like feed in the
form of flour. The bitter taste of the secondary metabolites contained in
MOLM reduces the palatability of the feed. MOLM contains secondary
metabolites: flavonoids, glucosinolates, alkaloids, saponins, and phenolic
compounds (Abd Rani et al,, 2018). In this study, the results of MOLM lab-
oratory analysis showed that it contained 9.54% tannin and 0.2% saponin.
The higher content of other secondary metabolites such as flavonoids:
53.3 g quercetin/kg (Kekana et al., 2021). The maximum use of MOLM
in goat's and buffaloes' lactating feed is 15% in the ration, giving 20%
MOLM decreased feed intake (Kholif et al, 2015; Raheem and Hassan
2021). Feed consumption is influenced by many factors such as chemical
and physical characteristics of feed, feed components and nutrient bal-
ance (Kustantinah, 2021).

The increased value of digested nutrients at 10% treatment was due
to the consumption value, which also increased at 10% MOLM, but feed
with a level of 20% MOLM, DM consumption decreases, causing a lower
digested DM value. Moringa oleifera Leave Meal has high levels of sec-
ondary bioactive, antimicrobial, and antioxidant compounds that can im-
prove livestock health and increase feed utilization (Kekana et al.,, 2020).
Giving tannins in small amounts to ruminants can increase digestibility.
It will reduce digestibility if given in large amounts. Raheem dan Hasan
(2021), reported that using 15% MOLM in buffalo feed significantly in-
creased digestibility, while 20% decreased digestibility compared to con-
trol. It was further explained that the decrease in digestibility with the
use of 20% MOLM was caused by the activity of the enzymes cellulose,
amylase, urease, and protease, which significantly decreased in the feed
with the use of 20% MOLM.

The addition of 10% MOLM to sheep feed increases (P>0.05) N
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balance and N retention in sheep. The increase in N retention occurred
because N consumption in the 10% MOLM treatment was the highest
compared to the control and 20% MOLM treatments. Makkar and Beck-
er (1997) reported greater rumen-degraded protein in Moringa leaves,
causing an increase in N supply to rumen microorganisms and increasing
N retention for sheep as hosts. Moringa oleifera Leaf Meal (MOLM) is an
ideal feed for the reproductive performance of female ruminants because
it can create an energy balance in the livestock body (Kekana et al., 2020).

Increased ADG in sheep receiving feed with a level of 10% MOLM
due to increased feed consumption. Increased consumption of food
substances will increase ADG. MOLM contains high protein and energy
so it can increase ADG. The results of MOLM proximate analysis were
DM 90.7%, CP 26%, CF 8.21%, EE 5.89%, and TDN 74%. Wankhede et al.,
(2022), reported that adding Moringa oleifera leaves to goat feed signifi-
cantly increased Growth Hormone (GH) and ADG levels compared to con-
trols. The use of MOLM in ruminant animal feed can increase the efficien-
cy of feed use because it reduces the activity of methanogenic bacteria,
decreases feed degradation in the rumen, methane gas production can
be suppressed, and energy efficiency increases (Leitanthem et al,, 2023).
Giving MOLM can increase ADG in line with the results of a study (Babik-
er et al,, 2017) that showed the substitution of alfalfa hay with Moringa
oleifera ADG improve 9 % in sows. Allam et al. (2015) also reported that
the use of 15% whole moringa leaves in male sheep feed increase ADG by
125 g/head/day, had no effect for ADG at the level of 7.5%, reduced ADG
to 105 g /head/day at the level of 30%. Moringa oleifera Leave Meal has
high levels of secondary bioactive, antimicrobial, anti-inflammatory, and
antioxidant compounds, which can improve the health status of livestock
and increase feed utilization (Kekana et al,, 2020). This condition may be
why adding 10% moringa can increase ADG. The range of consumption
data for feed DM, CP, and TDN in this study (Table 2) is to what was re-
ported by Jayanegara et al. (2017) that the nutrient requirements for local
types of sheep with a body weight of 25 kg with an ADG of 100 g/day are
DM: 864, CP 120 and TDN 577 g/head/day. In this study, it was found that
ADG was higher. This was thought to be caused by higher protein and
TDN consumption values. The formation of muscle/body protein in ru-
minants requires a carbon framework from easily available carbohydrate
sources and nitrogen from the protein content of the feed. Body weight
gain is closely related to nitrogen retention. If N retention increases ADG
will increase. In this study, nitrogen retention was higher in sheep that
received feed with a level of 10% MOLM as well as the ADG value.

The average hematological values for the blood of sheep that re-
ceived MOLM can be seen in Table 5. Sheep treated with 10% MOLM
increased (P<0.05) white blood cells (WBC) than controls and those
treated with 20% MOLM (10.5 vs. 6.40 vs. 7.20). In line with the results
obtained by Kekana et al,, (2020), the addition of MOLM to dairy cattle
feed increases the number of WBC. Rahayu, et al. (2017) stated that the
number of leukocytes in ordinary sheep ranges from 4-12 thousand/mm-
3. Increasing the number of WBC in livestock that receive MOLM feed is
thought to increase the body's resistance to disease. There is evidence
in this study that for ewes treated with MOLM feed, the death rate for
ewe and child was 0%, which was different from the control diet, with a
mortality rate of 20%. Observations were carried out for 14 months with a
high risk of infection because the cage was in the same location as cattle,
goat, horse, and rabbit cages. Njidda et al. (2014) stated that leukocytes
are the body's immune system active when non-specific disorders occur.
The main function of white blood cells is to defend the body from foreign
objects. White blood cells will go to the tissue when a foreign object
attacks them by using peripheral blood to deliver them from the bone
marrow to the needed tissue.

The hematocrit, hemoglobin, RBC, MCHC, MCH, and MCV values
were not significantly different (P>0.05) between treatments and were
within normal limits. The sheep's hematocrit was normal at 29%-45% (Pa-
nousis et al., 2012). In this study, hematocrit values (PCV) were obtained in
the high range, namely 38-44%. Fadiyimu et al., (2010) obtained a 25-32%
PCV value. The PCV value in this study is thought to be higher because
the feed contains high concentrate levels. Meanwhile, in Fadiyimu et al,
2010, the treatment feed consisted of a mixture of Panicum maximum
and Moringa oleifera. A hematocrit value below standard indicates that
the sheep lacks blood and is malnutrient. Factors influencing hematocrit
values include breed and type of livestock, age and production phase,
sex, feed, dehydration, local climate, and disease (Kandemir et al., 2013).
High temperature and humidity in the cage can also affect the value of
sheep hematocrit. Astuti et al. (2011) stated that the hematocrit value of
livestock will decrease at high ambient temperatures. This can happen
because of hematocrit related to blood viscosity. At high environmental
temperatures, sheep tend to increase drinking water consumption, caus-
ing the water content in the body to increase, resulting in a decrease in
hematocrit values (Rahayu et al,, 2016). In this study, dry complete feed
was used. This condition is thought to cause a difference in hematocrit
values, which are higher compared to a feed using Panicum maximum

and fresh Moringa oleifera with much higher water content in the feed.

The number of erythrocytes (RBC) in sheep in this study was normal.
The normal number of erythrocytes in ewe was 9.0-11.1 x10® mm. Red
blood cell values in this study range from 9.32-10.57 x10® mm=. An Ewe
with enough feed will have a normal MCV value of 35.1 - 40.6 pm™. The
average MCV value in this study is higher (41.18 — 42.9 uym-), so it can
be concluded that the feed given in this study has met the nutritional
needs of sheep. Meanwhile, the average MCV value of sheep obtained by
Fadiyimu et al. (2010) was lower than in this study, namely 26.85 - 36.77
pum-. This difference is thought to be caused by different feed nutrients.
This study used high concentrate with a PK content of 17% and TDN of
70%. Meanwhile, Fadiyimu et al. (2010) only used forage in the form of
Panicum maximum and Moringa oleifera.

Conclusion

Substituting soybean meal with 10% MOLM increase consumption of
nutrients, digested nutrients, digestibility coefficient (BETN dan TDN), re-
tention N, hematology profile, and ADG. Complete feed with 10% MOLM
has a better value than other rations. Moringa Leaf Meal (MOLM) can
substitute soybean meal as much as 20% in complete feed formulations.
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