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Objective: This study was carried out to investigate the effect of sesame hull feeding on
growth performance, feed intake, digestibility, blood parameters, carcass characteristics,
and feed cost in Moghani male lambs.

Method: For this aim, 24 Moghani male lambs (30 * 2 kg average weight) were used in
a completely randomized design with 4 treatments and 6 replications. Experimental
treatments included (1) control, (2) 10 % sesame hull, (3) 20 % sesame hull, and (4) 30%
sesame hull. Feed intake, body weight gain, and blood parameters, including glucose,
cholesterol, triglycerides, and Total protein were determined. After slaughter, the weights
of both hot and cold carcasses were also calculated. The data was analyzed using SAS
software.

Results: The results showed that the highest weight gain in the first period was observed
in the treatment received 10% sesame hull (8.57 kg) and the lowest was treatment
received 30% sesame hull (4.2 kg). In addition, the lowest glucose concentration was
observed in the second treatment (72.240 mg/dl), and the highest concentration was
observed in the third (86.150 mg/dl) and fourth (83.965 mg/dl) treatments. On the other
hand the lowest feed costs per kilogram of live weight gain were observed in treatment
received 10% sesame hull (83.65 percent to the control).

Conclusions: In general, the results showed that sesame hull could be an appropriate
replacement for barley up to 30% diet without adverse effects on digestibility, weight
gain, feed conversion ratio, and fattening performance.
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Introduction
Population growth and competition with humans for grain have increased the price of animal

feed, leading to a search for cheaper feed ingredients for animal diets. Additionally, the primary
objective of animal husbandry is to achieve high production with a low cost to maximize net
income; however, rising feed prices have impacted the economic situation of livestock breeders.
Since the share of animal protein in the human protein supply should be at least 25%, it is
necessary to increase milk and meat production by 30% over the next two decades. Therefore,
it is necessary to devise measures that utilize waste and materials that cannot be used in human
nutrition due to their high lignocellulosic content in animal nutrition. the plants by-products,
such as its hull and meal, can be used in animal feed. Sesame hulls are left as waste and residue
from oil mills and related industries, posing problems for livestock farmers, regional residents,
and the environment. However, they can be used as a substitute for barley and other dietary
components in animal nutrition. In addition, sesame hulls have high antioxidant and fiber
content, and they can also meet parts of animal needs. However, studies conducted in this regard
are few.

Method

24 male Moghani lambs with an average weight of 30+2 were used in four treatments and 6
replications in a completely randomized design. The experimental treatments included: (1)
control, (2) treatment receiving 10% sesame hull, (3) treatment receiving 20% sesame hull, and
(4) treatment receiving 30% sesame hull. Feed intake, weight gain, and several blood
parameters, including glucose, cholesterol, triglycerides, and total protein, were measured.
After slaughter, cold and warm carcass weights were also calculated. The data obtained were
analyzed using SAS software.

Results

The results of the effect of sesame husk consumption on dry matter intake and daily weight
gain, period weight gain, and feed conversion ratio (days 45 and 80 of the rearing period) in
Moghani fattening lambs are shown in Table 3. According to these results, although the third
treatment (receiving a diet containing 20% sesame husk) numerically showed the highest dry
matter intake, in general, no significant effect of the experimental treatments on dry matter
intake was observed across the first, second, and entire rearing periods. The experimental
treatments also had no significant effect on the feed conversion ratio. In the present study,
different levels of sesame husk significantly changed the apparent digestibility of dry matter in
Moghani fattening lambs. The results of the present study showed that the treatments in the first
period had a significant effect on glucose levels. In contrast, they had no significant effect on
cholesterol, triglycerides, or protein. The results of the experimental treatments on the weight
of hot and cold carcasses in Moghani fattening lambs showed that the treatments had no
significant effect on them. However, numerically, the highest weight of hot and cold carcasses
was observed in the group receiving the control diet. In addition, except for leg weight, the
experimental treatments had no significant effect on the weight of the carcass parts. The highest
leg weight was observed in the treatment receiving 20% sesame husks, and the lowest in the
control treatment and the treatment receiving 30% sesame husks. The results of the effect of



sesame husk consumption on the cost of feed in fattening lambs demonstrated that the lowest
price of feed per kilogram of live weight gain, according to the feed conversion ratio of the
animal, was observed in the treatment receiving 10% sesame husks. however, feed costs were
18.13% and 11.63% higher in the treatment receiving 20% and 30% sesame husks than the
control group, respectively. The results showed that the treatment receiving 30% sesame husks
had more feed cost.

Conclusions

In general, the results of the present study showed that the use of sesame hulls in fattening
lambs' feed is acceptable without adversely affecting performance or digestibility. It was also
demonstrated that sesame hull can be used as a substitute for barley at levels of 20% and 30%.
In this way, in addition to being included in the livestock diet as a food source, it also prevents
environmental pollution.
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Table 1- The ingredients of the basal diet and the diets containing sesame hull (% of Dry Matter)

alsl sals
. A B C
Ingredients Control
Lok 47 45 45 45
Forage
il
me 30 21.25 13 3
Barley grain
Oyd
6 6 6 6
Corn
by xS 45 5.25 6 6.75
Soybean meal
B
6 6 6 6
Fat powder
pAS Lpog
5 5.5 3 2.25
Wheat bran
. ; 0.5 0.5 0.5 0.5
Sodium bicarbonate
e Jae 05 05 05 05
Mineral mix
S
0.5 0 0 0
Salt
' : 0 10 20 30
Sesame hull
A: 10% Sesame hull, B: 20% Sesame hull, C: 30% Sesame hull.
o3l 03 (o lond S 55 -2 Jgao
Table 2- Chemical composition of experimental diet (% of dry matter)
Aol
i, A B C i
Composition Control Sesame hull
(duopd) Said o0lo
2.2 2.54 1. 1. .
DM (%) 92.28 92.5 91.58 91.88 93.68
2 SAES) pudglio LB (5551
(pS oS 2.27 2.26 2.24 2.2 2
ME, Mcal/kg
(20)9) P& g
16.43 14.87 175 15.12 12.14
CP (%)
(32,3) 55 0)lae
17.75 19.35 18.75 19.6 15.4
EE (%)
5 odgd ) Jeloels CBLI
(323) 61.1 36.05 34.8 35 53.1
NDF (%)
el 03y gd 53 Joloeal oLl
(2) 17 19.6 22.2 20.95 24.75
ADF (%)
(oy3) o usls 7.38 10.22 15.92 20.2 48.47

Crude Ash (%)

A: 10% Sesame hull, B: 20% Sesame hull, C: 30% Sesame hull.
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Table 3- Effect of sesame hull on feed intake and daily weight gain, periodic weight gain, and feed conversion
ratio of Moghani lambs (days 45 and 80 of breeding period)

Siis odlo hpas  &ligy 59 L8l s olB) e s cops
(395 2 #5) (395 2 £5) (pyS5k5) Feed
Dry matter ~ Daily weight ~ Weight gain conversion
intake (g/day) gain (g/day) (Kg) ratio
1 62.14 204.6 8.182 8.19
2 61.01 214.22 8.572 7.74
3 96.32 177.72 7.112 5.71
4 62.96 105P 4.2 6.67
bapSiloe 3 skl (glas
LB okl 13.76 17.95 0.71 291
%S SEM
° o
£a
DB 0.43 0.02 0.02 0.3
iT  Treatment
0)53
) 0.03 0.01 0.01 0.06
Period
0)9 X los
29> 7 e _ 0.26 0.02 0.02 0.23
Treatment x period
1 90.09 1483 5.93 15.30
2 69.5 126.5 5.06 14.29
3 61.69 144.4 5.77 16.09
4 83.21 139.4 5.58 15.62
b Silen 55kl glas
3 e Wl s 13.76 17.95 071 291
. = SEM
PN
s lo
22 7 0.43 0.02 0.02 0.3
“g Treatment
(5]
@0 0.03 0.01 0.01 0.06
Period
0)9 X ylos
092 7 e 0.26 0.02 0.02 0.23

Treatment x period

The treatments included: (1) control, (2) 10 % sesame hull, (3) 20 % sesame hull, and (4) 30% sesame hull.
a, b, c: dissimilar letters in each column indicate a significant difference between experimental treatments.
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Table 4 - The effect of experimental treatments on apparent digestibility in fattening Moghani lambs (%)

b laus 5yl slas NI
Treatments oy Silee w;ﬁ/’;ﬂe
1 2 3 4 SEM
Said oolo 70.39¢ 86.122 74,57 81.23® 3.27 0.014
Dry matter
Slosle 73.87° 88.75% 74.39° 84.262 1.6 0.0001
Organic matter
s 67.45 78.67° 70.1% 76.59° 2.8 0.033
Fat
g 63.86 66.72 59.71 67.55 3.09 0.29
Protein
adizgd > Joloxels G 63.75° 48.97° 55.342 53.71% 3.69 0.06
NDF
sl odisgd > Jolonal 3L 19.61° 40.80° 23.45P 35.042 2.87 0.0001
ADF
Pl S5 26.13 11.25 25.61 15.74 16 0.0001
Ash

The treatments including: (1) control, (2) 10 % sesame hull, (3) 20 % sesame hull, and (4) 30% sesame hull.
a, b, c: dissimilar letters in each row indicate a significant difference between experimental treatments.
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Table 5 - The effect of experimental treatments on blood parameters (first and second periods on days 45 and 75
of breeding period) in Moghani fattening lambs

o)lo.5 ules
Treatments 585kl los 5350 . o)astﬁe;wt*
. . reatmen
1 5 3 bosilke  Treatment  Period period
SEM
$5 Jsl 09
Glucose First  81.780% 72.240° 86.150° 83.965°
(mgfd) period 3.69 0014  0.0001 0.69
£9° 0)9°
Second 63.160 53.908 59.078 62.702
period
I8 Jg s’ Jsl es9
Total First 39.065  43.363  40.733  39.550
cholesterol period 356 0,51 0.001 0.09
(mg/dl) £9d0y9d
Second  34.280 27.022 27.288  39.280
period
L lS g Jsl o9
Triglyceride First 18.215 11.905 12.143  17.263
(mg/dh period 2.71 0.055 0.74 0.05
£9° 0)9°
Second  14.285 15.238 8.930 22.857
period
OSon Jsl o9
Protein First 6.858 8.518 7.183 6.478
(g/al) period 0.387 0.07 0.06 0.06
£9° 0)9°
Second  6.680 6.483 6.953 6.610
period

The treatments included: (1) control, (2) 10 % sesame hull, (3) 20 % sesame hull, and (4) 30% sesame hull.
a, b, c: dissimilar letters in each row indicate a significant difference between experimental treatments.

03> (L5 34 ol 2ol by guned bl (gl S ool
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Table 6- Effect of experimental treatments on hot and cold carcass weight in Moghani fattening lambs (kg)

J; Sl slbad gl e Jlozs
Treatment lzoﬁi:L,,o

1 2 3 4 SEM P-value
p)S sl 25.10 24.87 24.12 22.65 0.808 0.16
Warm carcass
3y a3l 24.82 24.67 23.85 22.23 0.809 0.12
Cold carcass
asl cdl 0.283 0.200 0.267 0.417 0.089 0.39

Carcass drop

The treatments included: (1) control, (2) 10 % sesame hull, (3) 20 % sesame hull, and (4) 30% sesame hull.
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Table 7- The effect of experimental treatments on the weight of carcass parts in fattening lambs

Slos EYRCEN G NS N
Treatment o Slse
1 2 3 1 SEM P-value
s 0.24 0.23 0.26 0.23 0.014 0.35
Heart
IRy 0.72 0.71 0.73 0.66 0.018 0.32
Liver
a5 0.25 0.21 0.27 0.25 0.018 0.17
Kidney
&, 0.61 0.56 0.59 0.58 0.035 0.85
Lung
£ 4.77 5.03 4.30 4.19 0.310 0.21
Tail
odudn 0.53 0.46 0.56 0.54 0.035 0.24
Testicles
o 2.26 2.39 2.36 2.34 0.083 0.73
Head
L 0.95° 1.022 1.0362 0.95° 0.025 0.043
Leg (9)
Cavgy 4.05 4.22 4.02 4,12 0.219 0.91
Skin (g)
el 6.77 6.78 6.70 6.28 0.254 0.47
Thighs (g)
ol 4.09 4.02 3.97 3.52 0.189 0.16
Breast (Q)
O Bes 1.09 1.16 1.15 1.07 0.048 0.46
Fat depth
(mm)

The treatments included: (1) control, (2) 10 % sesame hull, (3) 20 % sesame hull, and (4) 30%

sesame hull.

a, b, c: dissimilar letters in each row indicate a significant difference between experimental

treatments.
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Fig.1. The effect of experimental treatments on feed cost of fattening Moghani lambs
Sl )lap oy SThss e p Lhulejl sbayle H1-1 S

S Bpao ilsl 0 0y )5 45 A5 asete oo dos
SUlje > it Colls 5 pls 3,Slas 39 b 5l S
Omar) >e iw sdylgy op> b awlis (ool

(2002

ol wlall sl axily ] pan culls g3 Slas y cquw 3l
Oliee U olg5 oo |y 4568 ditwgy oS Wb 00l L poizmed 0l
ol b a8 )8 ooliul g piSols lgie 4 aoyd 30 420
mo 0 )ly 35 (SThed ate e 4 &S ipl poglle IS

S o (S5 3 s e 559 31 095

sl 0as &) e yie ) s clelbl dan

o@w’ ~93 “}lﬂ&é
5 ok Pl 3 Glise S @ dlis ol By plos
ilazals <5 Lo Alie

2508 a8 A5 (¢ S owlgl (sloy )3 50 gl

4.“7:.«5 o yd 8 Gla,w )I odléstw] 9 °'>5f wﬁé)) )1 Ls.:9> é,u.a
uﬁ.{blfwo).g b)ﬂasﬁ;y)ﬂ bl.‘>u| 9V b).ﬁ?).).\?df
33 9139w Dot sl ol 5l A 3 b Slygs slaan e
15 (2009 ) San 5 Obeidat) 5,5 oslizl s e oy

S 5 o 4
sloayin oo pise ol el g Shss ol
Ol e )3 5503 (B g oo Jold |y (6900l Canio
5 455l 0j95el plply )05 349 slacodgie pls Sygs

Shes @lie Qlis o) Slghs cueal (6)9ymls Cunio
aolllas gl sl lopls g, 2 o] DBl o g 20 5 )
Sl 09 S)lop o 05 ) doS gty Syae pob
Syl Sl

128 ol plas s e pil 368 1 Alie ) Sy
wizlod (gl w2l ()0 g3y (nl pl
s gl sl

corblio 3L35 g8 g 48 350 plle! Alio (gl 5B s
58 gy ol @l 5 Alae il g (5,55 pogad 5
LodId dy o jiwsd
&b



1405 Lo jlouis 1 6,95 (ool ogle 3 sloaisly

V¥

Wl b pele alxe gyl ) IS > asl
29-1,1)39

435 5 28 oSl oslisl Sl ey (1395) Lo g8
5 plo 5 ity 15y) Lali S sl oLl (U5 33 (6l o
S S (b @lie 9 (65)gliS pole oSl ol

Lo yle (oolo gy 5 clllinl gyl (gy900 foyone < Sb )3
g oS b S S oo L3Sl 131 (1395)
Colled sl slacdalie an clll «Slhes Gpao

P2 gy dbxe ($lap 5oy Jlgp dSles (g
1452170 & sy

eh wis (1379) Loyle «odloo chanr g opogp dikg
oo 506 (ol Sim 5 L

References

Abdullah, AY., & Musallam H. S. (2007).
Effect of different levels of energy on
carcass composition and meat quality of
male Black goats Kkids. Livestock
Science,107(1),70-
80.https://doi.org/10.1016/].livsci.2006.09.
028

Abou-Gharbia, H., Shahidi, F., Adel, A.,
Shehata,. Y. & Youssef, M. (1997). Effects
of processing on oxidative stability of
sesame oil extracted from intact and
dehulled seeds. Journal of the American
Oil Chemists Society, 74 (3), 215-
221 .https://doi.org/10.1016/S0963-
9969(00)00052-1

Al Jassim, R., Ereifej, K., Shibli, R., &
Abudabos, A. (1998). Utilization of
concentrate diets containing acorns
(Quercus aegilops and Quercus coccifera)
and urea by growing Awassi lambs. Small
Ruminant Research, 29(3), 289-293.

https://doi.org/10.1016/S0921-4488(97)00124-
7

Chang, L.-W., Yen, W.-J., Huang, S. C., & Duh,
P.-D. (2002). Antioxidant activity of
sesame coat. Food Chemistry, 78(3), 347-
354.https://doi.org/10.1016/S0308-
8146(02)00119-X

Cole, N., Defoor, P., Galyean, M., Duff, G., &
Gleghorn, J. (2006). Effects of phase-
feeding of crude protein on performance,

fo 2] 55, {o0ld s gomplpl { Jaslie (b0l fdas (o>
e 9 4B Judey g e (o L pgeme (el
LSy dtwgy g UBL caliso slinl olie b5l s (1395)
S e o Sogy baulyd 3 B Mg SSS 5l ool L
oKl (o @lie 5 65,9l iy @5 Olu (oob ol
0l

-15 .10 ‘Lj/)z‘/d///*’/-"d’.‘-" AbweS Al 9 My lao (g9
21

Aete (Sl 54 (6] ye Ly o SLisl Sl £ Jedeme ( b
5 My Slao oo bl (1387) i) (oyles Lo g

carcass characteristics, serum urea nitrogen
concentrations, and manure nitrogen of
finishing beef steers. Journal of Animal
Science, 84(12), 3421-
3432.https://doi.org/10.2527/jas.2006-150

Das, N., & Mukherjee, M. (2007). Cultivation
of Pleurotus ostreatus on weed plants.
Bioresource technology, 98(14), 2723-
2726.
https://doi.org/10.1016/j.biortech.2006.09.
061

DePeters, E., Fadel, J., Arana, M., Ohanesian,
N., Etchebarne, M., Hamilton, C.A. et al
(2000). Variability in the chemical
composition of seventeen selected by-
product feedstuffs used by the California
dairy industry. The Professional Animal
Scientist, 16(2), 69-99.
https://doi.org/10.15232/S1080-
7446(15)31670-3

Elangovan, A., Verma, S., Sastry, V., & Singh,
S. (2001). Effect of feeding high
glucosinolate rapeseed meal to laying
Japanese  quail. Asian-Australasian
Journal of Animal Sciences, 14(9), 1304-
1307. https://doi.org/10.5713/  ajas.
2001.1304

Hassan, H.E., Elamin, K.M., Elhashmi, Y.H.A.,
Tameem Eldar, A.A., Elbushra, M.E. &
Mohammed. M.D. (2013). Effects of
feeding different levels of sesame oil cake
(Sesamum indicum L.) on performance and
carcass characteristics of Sudan desert
sheep. Journal of Animal Science, 3(2), 91-
96.



https://doi.org/10.1016/j.livsci.2006.09.028
https://doi.org/10.1016/j.livsci.2006.09.028
https://doi.org/10.1016/S0963-9969(00)00052-1
https://doi.org/10.1016/S0963-9969(00)00052-1
https://doi.org/10.1016/S0921-4488(97)00124-7
https://doi.org/10.1016/S0921-4488(97)00124-7
https://doi.org/10.1016/S0308-8146(02)00119-X
https://doi.org/10.1016/S0308-8146(02)00119-X
https://doi.org/10.2527/jas.2006-150
https://doi.org/10.1016/j.biortech.2006.09.061
https://doi.org/10.1016/j.biortech.2006.09.061
https://doi.org/10.15232/S1080-7446(15)31670-3
https://doi.org/10.15232/S1080-7446(15)31670-3
https://doi.org/10.5713/%20ajas.%202001.1304
https://doi.org/10.5713/%20ajas.%202001.1304

\0

https://doi.org/10.5455/jasa.2013021
9031716

Hegde, D. M. (2012). Sesame. In Handbook of
herbs and spices (pp. 449-486). Woodhead
Publishing.

Hoan, N.B. and Ann, Kh.M. (2016). The Effect
of Different Levels of Sesame Oil on
Productive Performance, Egg Yolk and
Blood Serum Lipid Profile in Laying Hens.
Open Journal of Animal Sciences, 6, 85-93.

http://dx.doi.org/10.4236/0jas.2016.61011

Hossain, M. M., Hug, M. A., Saadulah, M. &
Akhter, S, (1989).  Effect of
supplementation of rice straw diets with
sesame oil cake, fish meal and mineral
mixture on dry matter digestibility in goats.
Indian Journal Animal Science, 6(1), 44-
47,
http://dx.doi.org/10.5555/19901427310

Johri, T. S., Agrawal, R., & Sadagopan, V. R.
(1988). Available lysine and methionine
contents of some proteinous feedstuffs.
Indian Journal of Animal Nutrition, 5(3),
228-229.

Kanko, J. J. (1989). Clinical Biochemistry of
Domestic Animals. 4th ed. Academic
Press, New York.

Khan Maher, M.A. (2002). Agro-Industrial By-
Products as a Potential Source of Livestock
Feed. International Journal of Agriculture
& Biology, 4(2), 307-310.
http://dx.doi.org/10.5555/20023116877

Kim, S. 1., Cho, B. R. & Choi, C. B. (2013).
Effects of Sesame Meal on Growth
Performances and Fatty acid Composition,
Free Amino Acid Contents, and Panel
Tests of Loin of Hanwoo Steers. Journal of
Animal Science and Technology, 55(5),
451-460.
http://dx.doi.org/10.5555/20153428163

Little, D.A., Van Der Grinten, P., Dwinger,
R.H., Agyemang, K. & Kora, S. (1991).
Comparison of sesame cake and cottonseed
as supplementary sources of protein to
weaned N’Dama bull calves in the Gambia.
Tropical Animal Health and Production,
23(2),126-132.
https://doi.org/10.1007/BF02361198

Makar, H. P. S. (2004). Recent advances in the
in vitro gas method for evaluation of

nutritional quality of feed resources. FAO
animal production and health paper, 55-
88.

Matiwos, S., Melaku, S. & Tolera, A. (2008).
Supplementation of cottonseed meal on
feed intake, digestibility, live eight and
carcass parameters of Sidama goats.
Journal of Livestock Science. 119, 137-
144. https://doi.org/10.1016/j.livsci.2008.
03.011

Obeidat, B. S. & Alogaily, B. H. (2010). Using
sesame hull in Awasi lambs diets: Its effect
on growth performance and carcass
characteristics and meat quality. Small
Ruminant Research, 91(2-3), 225-230.
https://doi.org/10.1016/j.smallrumres.201
0.03.004

Obeidat, B.S. & Gharaybeh, F.F. (2011). Effect
of Feeding Sesame Hull on Growth
Performance, Nutrient Digestibility, and
Carcass Characteristics of Black Goat
Kids. Asian-Australasian Journal of
Animal Sciences, 24(2), 206 - 213.
http://dx.doi.org/10.5713/ajas.2011.10107

Obeidat, B.S., Abdullah, A.Y., Mahmoud, K.Z.,
Awawdeh, M.S., AL-Beitawi, N.Z. & AL-
Lataifeh, F.A. (2009). Effects of feeding
sesame meal on growth performance,
nutrient  digestibility, and  carcass
characteristics of Awasi lambs. Small
Ruminal Research, 82(1),13-17.
https://doi.org/10.1016/j.smallrumres.200
9.01.002

Omar, A.J.M. (2002). Effect of feeding
different levels of sesame oil cake on
performance and digestibility of Awassi
lambs. Small Ruminal Research, 46(2-3),
187-190. https://doi.org/10.1016/S0921-
4488(02)00173-6

Shirzadegan, k., & Jafari, M. A. (2014). The
effect of different levels of sesame wastes
on performance, milk composition and
blood metabolites in Holstein lactating
dairy cows. International Journal of
Advanced Biological and Biomedical
Research, 2(4), 1296-1303.

Van Keulen, J. & Young, B.A. (1977).
Evaluation of Acid-Insoluble Ash as a
natural marker in ruminant digestibility
studies. Journal of Animal Science, 44,282-



https://doi.org/10.1007/BF02361198
https://doi.org/10.1016/j.livsci.2008.%2003.011
https://doi.org/10.1016/j.livsci.2008.%2003.011
https://doi.org/10.1016/j.livsci.2008.%2003.011
https://doi.org/10.1016/j.smallrumres.2010.03.004
https://doi.org/10.1016/j.smallrumres.2010.03.004
https://doi.org/10.1016/j.smallrumres.2009.01.002
https://doi.org/10.1016/j.smallrumres.2009.01.002
https://doi.org/10.1016/S0921-4488(02)00173-6
https://doi.org/10.1016/S0921-4488(02)00173-6

1405 dojlois A 0,55 « ol pale 4o/ sloaisl \7

287. 127(5), 819S-823S. https://doi.org/10.
https://doi.org/10.2527/jas1977.442282x. 1093/jn/127.5.819S

Van Keulen, J. Y. B. A, & Young, B. A Talha, E. E., & Yagoub, M. Y. (2009). Effect of
(1977). Evaluation of acid-insoluble ash as replacement of groundnut cake with
a natural marker in ruminant digestibility decorticated sunflower cake on the
studies. Journal of animal science, 44(2), performance  of  Sudanese  desert
282-287. lambs. Pakistan Journal of Nutrition, 8(1),

Varga, G. A., & Kolver, E. S. (1997). Microbial 46-48. https://doi.org/10.3923/pjn.2009.
and animal limitations to fiber digestion 46.48

and utilization. The Journal of nutrition,


https://doi.org/10.2527/jas1977.442282x
https://doi.org/10.%201093/jn/127.5.819S
https://doi.org/10.%201093/jn/127.5.819S
https://doi.org/10.3923/pjn.2009

