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Extended Abstract
Background: Approximately 80 to 85 percent of the costs associated with raising fattening lambs
are related to feed expenses. Therefore, conducting research to determine the functionally and
economically optimal ration for fattening lambs is essential for improving the country's animal
husbandry. With advancements in technology and new methods for converting and processing
food, many sources of animal feed have become competitive with human food sources, including
corn, wheat, and barley. To address this issue, the optimal use of agricultural wastes and by-
products as feed for ruminants is crucial for enhancing livestock production. One such agricultural
by-product is corn germ meal (CGM), which is produced during the extraction of corn germ
through dry or wet milling processes for corn oil intended for human consumption. This research
aimed to investigate the effect of replacing soybean meal (SBM) with corn germ meal in the diet
on the performance, digestibility, chewing behavior, and blood parameters of fattening lambs.
Methods: In this study, 30 breeding lambs (average weight of 32.1 + 2.7 kg) were randomly
divided into three groups, each with 10 repetitions. The control group received a diet without corn
germ meal, while the other groups had 50% and 100% of soybean meal replaced with corn germ
meal for 84 days. At the start of the study, to ensure the complete health of the lambs and their
freedom from parasites, parasite control measures (disinfecting the environment and
administering albendazole tablets) were implemented, and an enterotoxemia vaccine was injected
subcutaneously. The animals were then randomly assigned to the experimental treatments and
placed in individual cages. Throughout the study, the animals had free access to rock salt and clean
drinking water. Lambs were weighed every 14 days, and daily food intake was recorded. The diet
was adjusted according to the recommended requirements outlined in the National Sheep
Research Association tables, ensuring that all experimental treatments had similar protein and
energy content. To calculate weight changes, the animals were weighed weekly after a 16-hour
fasting period using a digital scale. The daily feed was mixed thoroughly for the animals, and the
remaining feed for each animal was weighed and recorded daily. Feed consumption was calculated
based on the difference, and the remaining feed in each manger was noted. For digestibility
samples, feed, waste, and feces were collected from each animal over five days (days 77 to 82).
Blood samples were taken from the jugular vein of the lambs using heparinized tubes and syringes
on the 60th day to measure blood metabolites. Chemical kits from Pars Azmoun Company and an
autoanalyzer were utilized to assess blood glucose, urea, and triglyceride levels. Chewing activity
was measured over 48 hours on days 82 and 83 of the testing period, with the time spent on eating,
resting, and ruminating recorded visually every 5 minutes. The results were analyzed using the
SAS statistical program.
Results: The results indicated that replacing soybean meal with corn germ meal in the diets of
fattening lambs did not significantly affect body weight gain on days 28, 56, and 84. Additionally,
total body weight and daily weight gain throughout the experimental period were unaffected by
the dietary replacement. Weekly feed consumption, daily dry matter intake, and feed conversion
ratios also showed no significant changes due to corn germ meal inclusion. The apparent
digestibility of nutrients in the experimental diets revealed that the digestibility of dry matter,
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organic matter, crude protein, insoluble fibers in neutral detergent, insoluble fibers in acid
detergent, and ether extract were not influenced by feeding corn germ meal. Furthermore, chewing
behavior analysis showed no significant differences among treatments regarding eating,
rumination, chewing, resting, and standing times. However, some blood serum parameters
indicated that the concentrations of triglycerides (P = 0.031) and urea (P = 0.014) in lambs fed
with corn germ meal were significantly higher compared to the control group. Nonetheless,
replacing soybean meal with corn germ meal did not affect blood glucose concentrations.
Conclusion: The findings from this research suggest that corn germ meal can be included in the
diets of fattening lambs without compromising performance, feed consumption, nutrient
digestibility, chewing behavior, or blood serum parameters. This by-product can effectively
replace soybean meal in lamb diets.
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Table 1. Feed items and nutrient composition of experimental diets used
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Vitamin and mineral premix provided per kilogram of diet: vitamin A: 1000000 U, vitamin D3: 250000 U, vitamin E: 3000 U, Mg:
32000 mg; Mn: 10000 mg; Zn: 10000 mg; Cu: 300 mg; Se: 100 mg; Ca: 100 mg; Fe: 3000 mg; Co: 100 mg; P: 30000 mg;

monensin: 1500 mg; antioxidant, 100 mg.
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Table 2. Chemical composition of corn germ meal
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Table 3. The effect of replacing soybean meal with corn germ meal in the diet on performance of lambs

Replacing soybean meal with corn germ meal (%)
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Figure 1. Weekly feed intake of lambs fed with different levels of corn germ meal

SUI g pl cpdgy o JI odle «Sis o3lo puan cubld p
B il Glgn ooy (B odngd ) Jslxel
Ol @) wlgs Bras b (g3l ojlae uan LB oS
e ol 09381 W2y 5155 1ol bl b gued bl
)J] €0 o> LY UJ.) 4J|9> 4.”7&5 ..\J.O)J Voo 9 YO b N0
oy odle « Sis ool puan bl (gl dme
oy (5,5 oylac 9 Sl 039 D J9l><.ab Ul s
g GHIHI L3S ol B ol a2y BN (S s
Da Silva et al., ) cél jials Jos &jsoay s
Al L Canl (Son (6350 dlgo puan culilB (ials (2013
9 4eSd 0 gldlyd o slasl SV 35y (olesd
S 4 ABb ohen o 3l o gl 0 w0
ol (Lakshmi et al., 2017) Koo 5 (ouiSY
Qi o Ol el )lg o (gl sl Son oy
pAAlb ;«:.L\B umblg ‘L5]L°‘“>| (o )J' u)] » 09)4; .qu:l)
Lo 3 ot (Sejd 55 (A6 Cenl K00 sike o
Eord Gy piY glaj¥slo 5Slas 5l g om S
Sullivan et al., 2004; Da Silva ) &5 5,85l 4550
4 e (gl dge puan oLl ials (et al., 2013
39z g Sl 5 Shygs o aldlil (gl ilsél
uu.lbsﬁ t))‘ Jel &S .)94»‘54 L;B)Am Kis oole L)'))g
el sy K 5l guoed Cwl oldd sdalie
Wy dlgy dbuS Gglae oled Sy A ol e
o)Ll pby £ g Al opx wyd it b OV gae

2,8

Cabild sl oad odby L (¥ Jod) o &5 jghailen

).) J9J.>u‘.: t_éul £FB ‘_}3.:39).: ‘L;ﬂ D.)Lo “_S.u&& b.)l.a m
Gy il bS48 S0 cov gla sy (]
5 S L aly 3 ead pbol o jiagg (08,5 )8
b O@ALJSJ}M 2 pan bl @) Wl dbus
3500 sleodygl,d daly (5 o ime} e 5 Casl S
Toghdory et ) ol)Ken 5 (5)es .Cuol o plsl yd
L oaYh i i oS w8 55 (al., 2020
«Sid oole (gl 5)leS 4 WS 515 (al., 2010
s b cos Jloske g 8 odingd ;5 Jebel LI
(Eteraf et al., 2020) ,Ke2 5 Cilpel pls 08,55
oy 3D Oy pelS Slygd aaw il b oas” Galy ol
CobB blie ) cptin sl odisgd ;0 Jolmel LI
S sxe Solai (gylel ylai 5l Lol il eS pB o el
oW (Peter et al., 2000) ), Sen ¢ yio iogd bl
Sl gl oy 4 Sis ©pd 5l g38] &S sl
2,55 dbul (gsdae dlge pan cublB o (g bxe gles
b osbye @b o5gl8 Shod 503 (cdinghy 3 (ien
CablB oy olie oy S odlo l asy 00 L VO paw
Hussein ) cusls sl 2565 slagls (sdse dlge mudn
OhSer g giiewol  yimeh (and Berger, 1995
Fe v Gpas oS b 4las (Nascimento et al., 2022)

26 g SKias odle pySohS p p)S WYe g0 S



AR

VY /Y ojlois [ppa 3l Jlo o Slides sla g}

(4 5155 oy (53t lgo i Sty oy 53 €5 g i b g oS 3ol 5 —F Jpue

Table 4. The effect of replacing soybean meal with corn germ meal in the diet on digestibility of nutrients of lambs

(9/kg)
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Table 5. The effect of replacing soybean meal with corn germ meal in the diet on the rumination behavior (min/day)

of lambs
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Table 6. The effect of replacing soybean meal with corn germ meal in the diet on the blood parameters of lambs

Blood parameters (Mg/dl) Replacing soybean meal with corn germ meal (%)
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) oS it cladoa] é (12 ) @) wlgs dlous b bguw dlous” (23501 SEM -
(domdlp 5 en) (o5 (slaeominl 5 5 0 Jlas s
Glucose
s 76.93 78.14 89.09 8.147 0.4771
li;:f 8.93" 12.78° 11.92° 1.019 0.0144
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