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A study was carried out to investigate the utilization of dietary protein in lambs fed a diet supplemented with
noni seeds (Morinda citrifolia). This study used 20 male lambs (aged 4 months and weighing 12+1.36 kg) kept
for 150 days. The lambs were allocated into a completely randomized design with 4 treatments of diet and 5
replications. The treatments were TO (100% basal diet); T1 (90% basal diet + 10% noni seeds); T2 (80% basal diet
+ 20% noni seeds); T3 (70% basal diet + 30% noni seeds). The diet and drinking water were given ad libitum.
The parameters measured were dry matter intake (DMI), dry matter digestibility (DMD), protein intake, protein
digestibility, protein retention, Microbial Protein Production (MSP) and average daily gain (ADG). The results
showed that inclusion of noni seed into the diet did not significantly affect (P>0.05) DMI (averaged 798.03
g/day), DMD (averaged 52.1%), protein intake (98.09 g/day), protein digestibility (averaged 74.88%), protein
retention (averaged 73%) and ADG (averaged 61.9 g/day). However, the treatments had a significant effect
(P<0.05) on MSP; the lambs of T3 had the highest MSP (26 g/day) than those of TO. T1, and T2. The lambs of TO.
T1, and T2 had no significant difference in MSP (averaged 17.5 g/day). In conclusion, the inclusion of noni seeds
up to 30% into the diet improved Microbial Protein Production without a negative effect on protein utilization

Production.

and lamb production. Therefore, the noni seed could be used as an alternative feedstuff for lambs.

Introduction

Lamb meat demand in Indonesia is increasing along with the increase
in the human population. The high lamb meat demand can be fulfilled by
increasing lamb productivity. Lamb productivity is influenced by several
factors, one of which is feed (Luthfi et al.,, 2022; Luthfi et al., 2023). Feed
for the ruminants in Indonesia is mostly derived from agricultural byprod-
ucts (Purbowati et al., 2021), whose availability was seasonal.

Noni seeds are a by-product of noni fruit production that has po-
tential as an alternative ruminant feed. Noni fruit is available all year and
yields noni seeds (Jahurul et al., 2021). The availability of noni through-
out the year makes its waste very potential to be used as a source of
animal feed, especially noni seeds. On the other hand, the high crude
fibre content of noni seed induced low feed degradability in the ruminant
(Oly-Alawuba and Ilwunze, 2019; Luthfi et al, 2024). This results in low
dry matter intake and overall nutrition utilization. However, the study on
noni waste as feed stuff in livestock is still very limited. This study aimed
to examine the utilization of noni seed as a feedstuff in a basal diet on
feed intake and nutrient utilization in local male lambs. This study was
expected to provide information about the potential of noni seeds as a
feedstuff of the diet for lambs.

Materials and methods

The materials used in this study were 20 male Thin-Tailed lambs aged
4 months and weighing 12+1.36 kg. The lambs were kept in pens of T m
x 0.5 m. The lambs were reared for 150 days.

The lambs were allocated into a Completely Randomized Design
(CRD) with 4 treatments of noni seed supplementation and 5 replications.
The treatments were:

TO= Basal Diet without noni seed
T1= Basal Diet + Noni Seed 10%
T2= Basal Diet + Noni Seed 20%
T3= Basal Diet + Noni Seed 30%
The nutrient content of the diet used in this study are presented in

Table 1.
Animal feeding and management

The diet and water were offered to the lambs ad libitum. The diet
was provided every morning at 07.00 hr and 16.00 h, and the refuse was
collected and weighed the next morning before new feed was provided.
Feed intake was the difference between the feed given and the feed re-
fused. The lambs were weighed every week in the morning before feed-

ing.
Digestion trial

The digestion trial was conducted during 7 days using the total col-
lection method. The refusal feed, faeces and urine excretion of each an-
imal were collected and weighed and recorded every day. During total
collection, the refusal feed and faeces were sampled 100 g for dry matter
(DM) analysis every day. Faeces and urine were sampled, 500 g and mixed
with H,SO, 10% to get a pH of 3 every day. Urine was kept in a freezer
(-20°C), and the faeces were kept in a dry room. Faeces and urine were
collected for 7 days; after that they were sampled 10% of the total collect-
ed was sampled for chemical analysis.

Measurement of paramenters

The DM, crude protein (CP), ether extract (EE) and ash contents in the
diets and faeces were analyzed following the recommendation of AOAC
(2005). The nitrogen contents of the diet, faeces and urine were measured
by the Kjeldahl method. The average daily gain (ADG) is calculated as the
difference between the initial and final body weight. Microbial protein
production (MPP) was estimated following the recommendation of Chen
and Gomes (1992):

Y= 0.84X + (0.150 W0.75e~-0.25X),
MPP = 6.25 x 0.727 X
In which Y has urinary purine derivative excretion, X was microbial purine
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Tabel 1. Nutrient content (%) of the diet used in the study.

Nutrient
Treatment Diet
DM CP CFi EE Ash NFE TDN
TO Basal diet 91.25 14.21 19 4.19 7.98 54.62 58.93
Tl Basal diet + noni seed 10% 93.45 13.07 23.24 4.48 7.52 51.69 57.09
T2 Basal diet + noni seed 20% 93.4 12.54 24.88 4.38 7.33 50.87 58.1
T3 Basal diet + noni seed 30% 93.6 11.63 27.26 4.28 7.68 49.15 60.23

DM = Dry Matter, CP = Crude Protein, CFi = Crude Fiber, EE = Ether Extract, NFE = Nitrogen Free Extract, TDN = Total Digestible Nutrients

absorbed from the small intestine, and W was body weight.

Statistical analysis

The variables analyzed included dry matter intake (DMI), dry matter
digestibility (DMD), protein intake, protein digestibility, protein retention,
microbial protein production (MPP), and average daily gain (ADG). Anal-
ysis of variance (ANOVA) was performed to evaluate the effect of dietary
treatments on all measured parameters. When a significant treatment ef-
fect was detected (P < 0.05), mean differences among treatments were
compared using Duncan’s Multiple Range Test. All statistical analyses
were conducted using statistical software (SPSS version 27.0)

Table 2. Feed intake, nutrient utilization and microbial protein production.

Results

The data of the results are presented in Table 2, the supplementation
of noni seed in the diet had no significant effect (P>0.05) on DMI (aver-
aged 796 g/day), DMD (averaged 52.1%), protein intake (averaged 98 g/
day), protein digestibility (averaged 73.4%), protein retention (averaged
60.2%), ADG (averaged 61.9 g/day). However, the supplementation of
noni seed up to 30% significantly improved (P<0.01) MPP. The MPP of
T3 was the highest ( 26 g/day ), while T0. T1 and T2 were not significantly
different (P>0.05; averaged 17.5 g/day).

Parameters TO Tl T2 T3 Average Sig.
DMI (g/day) 690.1+45.6 797.5£52.3 835.5+48.7 860.8+55.1 796.0+63.2 ns
DMD (%) 50.4+2.8 50.6+3.1 51.5£2.6 55.8+3.4 52.143.4 ns
Protein intake (g/day) 97.446.2 108.2+7.1 100+6.5 86.7+5.8 98.0+8.9 ns
Protein digestibility (%) 73.2+£2.4 75.0£2.1 72.5+£2.6 73.1£2.3 73.4+£2.4 ns
Protein retention (%) 55.4+4.5 66.1£5.2 62.7+4.8 56.6+4.3 60.2+5.6 ns
MPP (g/day) 16.5+1.8° 17.2+1.6° 18.9£1.9¢ 26.0+2.3° Sig.
ADG (g/day) 53.346.1 60.1+6.8 69.0+£7.2 65.1+6.5 61.9+8.0 ns

DMI = Dry Matter Intake, DMD = Dry Matter Digestibility, MSP = Microbial Protein Production, ADG = Average Daily Gain, Sig. = Significant, ns = non significant

Discussion

In this study, the similar DMI among the treatments indicated that
inclusion of noni seed in the diet did not alter the palatability of the
diet. The inclusion of noni seed in the diet decreased crude protein (CP)
content and increased crude fibre (Cfi) content of the diet, which may
influence DMD (McDonald et al., 2010). Nevertheless, DMD was not sig-
nificantly different among the treatments (P>0.05). It was due to the flow
rate of the diet in the rumen being similar, and it indicated that the lambs
had a similar ability to digest the feed. Khan et al. (2011) reported that
the flow rate of diet in the rumen affected the amount of DM and the Cfi
content of feed. The digestibility of this study was lower than the finding
of Luthfi et al. (2022), which showed that the DMD of thin-tailed lambs
was 59.5%. It might be due to the higher Cfi of the feed in this study was
higher than the study of Luthfi et al. (2022). The Cfi of this study was
19.00%-27.26%, while Luthfi et al. (2022) found that Cfi of pellet feed
was 18.37%.

Luthfi et al. (2022); Luthfi et al. (2023), and Rianto et al. (2024) found
that the body weight of small ruminants highly affected the feed intake.
The higher the body weight, the higher the dry matter intake needed
to fulfil nutrient requirements. The DMI of this study was similar to the
findings of Luthfi et al. (2022), which showed that thin-tailed lambs could
consume feed intake as much as 736 g to 1516 g/day during treatments.
It was due to the body weight of lambs in this study being similar to the
study of Luthfi et al. (2022), which was 12 kg.

Protein intake and its digestibility in this study were not significantly
different (P>0.05) among treatments. It was due to the DMI and DMD
in this study not being significantly different (P>0.05). The DMI affects

the amount of nutrient intake, such as protein. Chikagwa-Malunga et al.
(2009) and Lv et al. (2020) the higher DMI resulted the higher nutrient
intake, especially protein. The higher DMI resulted in the higher nutrient
intake, especially protein.

Protein retention in this study was not significantly different (P>0.05)
among the treatments. It was so because protein intake and its digestibil-
ity were similar among the treatments. Bernard et al. (2020) reported that
protein retention had a linear correlation with protein intake. Another fac-
tor that made protein retention similar was the fact that the protein-TDN
ratio of the dietary treatment was similar. This ratio of protein and TDN in
the diet was 0.19-0.21 (A = 0.02). The difference in protein-TDN ratio of
the diets in the current study was smaller than that of Prima et al. (2019),
i.e 0.22-0.28 (A = 0.06), which resulted in a non-significant difference in
protein retention (P>0.05).

The study showed that lambs fed diet T3 had the highest MPP. This
might be caused by the high saponin content of noni seed decreases the
population of protozoa in the rumen. As a result, the population of rumi-
nal microbes increased, and then microbial protein production increased
too. Zhou et al. (2011) and Torres et al. (2023) found that the addition of
saponin in the diet had a defaunation effect and could decrease protozoa
population in the rumen. According to Santoso et al. (2007) that adding
saponin 26 mg/kg BW had a significant effect on microbial production
(7.7 g/day).

The protein content of diet T3 was higher than that of the other diets.
The dietary protein was degraded into ammonia in the rumen. The avail-
ability of ammonia was highly supplied by protein digested in the rumen.
Ammonia is the main nitrogen source for microbial protein production
(Wu et al., 2020). Luthfi et al. (2024) found that MPP of the small ruminant
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was highly affected by the concentration of ammonia in the rumen.

The ADG in this study was not significantly different (P>0.05). It was
due to the DMI and protein retention in this study were similar among
treatments. Therefore, the productivity of lambs did not differ among
treatments. Dorri et al. (2021) and Wu et al. (2021) stated that DMI and
ADG had a positive and linear correlation. Luthfi et al. (2022) found that
the higher the DMI, the higher the ADG of thin-tailed lambs.

Conclusion

It can be concluded that the supplementation of noni seed up to
30% into the basal diet had no negative impact on DMI, DMD, protein
utilization and lamb production. Therefore, it is recommended that noni
seed can be used as a component of the diet for lambs.
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