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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 2. Chemical composition of corn germ meal

Q_J)J 4)l9> 4][?15 ‘_SJL.M» ;»5)) 9 S odlo dlﬁm -y J9A>

Amount Chemical composition

ke wlond Sy

91.05 Dry matter (%)

(duoyd) Siis ool

1.80 ME (Mcal/kg)

(P S3S 1 S JSa) o 1B (5551

24.37 Crude protein (%)

(323 pb- g

10.18 Acid detergent fiber (%)

(Mo ) (sl 0385 1> Jolools LI

42.74 Neutral detergent fiber (%)

(Mo ) (s odiygi 5> Joloxals Bl

49.28 Non fiber carbohydrate (%)

(3033) BUI o sl &l S

5.54 Ether extract (%)

(,\w)b)d)ﬂ 0,lac

2.63 Ash (%)

(Mo )y

0.30 Calcium (%)
(3253)

0.70 Phosphorus (%)

(10p3) yiud

3 otelef] Ml o 5 455 Gl 3 ol 40
15 ozl j (g )lel Jua

Yi= prTive .
P‘J )])i: » ‘a‘ | )Lo.q odalis )].\.EA ZYij
ol Sl =l
Al g 1=T;
PS5 5 ol jless 4y bgypo onile B Jelge 51 =6

oS g AbxS 3Kl 586 4 by @l
Saan Slygd Bras g 3,Slee oo 0 @yd e
sl o (IS (V JSD 9 Y Jgi2) 0 Sln sleey
Rl ol adlae 3 kel Canty @ 4 A L
a «Slap oy 3 &) alss AlbuS | Lgw dbus
Ol AY 9 0F YA (slajg) )3 o 0jg Il (Sol
8> wlisy 0jg DRIBL s 8 IS Gig el 2 ogMe
oo ((Siin Shygd Bras pimen 8K 18 ()l
6 cod Shes b aps g dljyy Srae S
I8 Slan oy 3 @) alg Al JoSo B pan
6,55
2oy ales dlous ads gL aky, ol
pll gla jimg i ool SWl s BuiS gz
oy & O dlgx (13938 &5 Wb SIS pol iagh L
Slo sleoy Shed had cops p )b dre oyl
5 blywl pisea (Da Silva et al., 2013) 5,55 sbx)
S ol 4l (Estrada and Jorge, 2017) z)s»
CAlpd o p> )3 @yl dlouS Juo)d YO 5 VY/D e oS
5 Ojs oRIPl Shgd Bras 3 6y g dg 035
BB aly dbuS o Froo ol claops o
Culls S faS cups 9 oh OJs » S

Sldises Tl man B a4 baye sladiges sly
VY 595 53 pl> p 0 d)ﬁié"_? 583e 9 oxilo S5
b Wil o 9 235 Soglaer o) gy et AV U
2y plS gl e Ve diged Su g bl S0usy
oS lw a0 FF slod o S 5l j0 g Aty pb
s Ol aliwgdy ladiges .503,5 el FA Sao (glp
wlosd Sy WAl Clwl el o Uy
15 Jsloxal GLI (glyy ggdio 5 osilo 8l «STysd clodiges
Ohgy b S edugd > Jobrel SUl g ol odiagd
Van Soest, ) clilgwas 9 9 Mol W b Casgu g
oSt dluwgdy pb pdgy Cpicred NAS (e (1994
o355 Aoger pl5 S 5 (FOSS-2300) JulrS 5,Sse
oozl ojlubisl mlle  (Ocsation-661) S Sl
38,5 3148 4355 3590 (AOAC, 2005) 4 500 Lld o

T opls o 435 51 o el aw ¢ iolojl AY g, )
Jos a3 a5 (B wsel Ll () 25 S ek
Oyge Bl cSagy ladg jloslinal b 55 09>
2 bty il skiiody badiges alolidly 5 b8
59y U g o oaty yil 48> Vo Codody 4dBd jd jed Ve ve
eSS oS sl amyd Yo gled 3y Lol
QplSis g oyl SIS Gl opSejlal lp xad
oS 5 ogeil o)l S50 plberd slaceS o5
SAY elajs, b s eolizl (BT 3500, Lilwl) 3 YUls!
Clld o & pgods Shygs B puan b, ialoj] 0y90 AY
ol Byo yloj b (6,80jlul celw YA e Job (4l y
Aol 4 (13,5 )l g Colyinl (3,08 el gl
D b (T aShl (23 L g o S0t 4E2 D o
b0 el plod (gl cunl aiily aoldl j5 asiS aads
(Araujo et al., 2008) 15,5 ¢S jg, lus lebw

b oabas Mols )b B s ialejl 5] Jeols cleL]
SAS o)l 3l a5l sl Uy S5 Ve o sleg Y
Slwlie 38 gl wis (Yeo)) UV Liulps
& bt Jool ghaw 3 Sy ool b bnSile


http://dx.doi.org/10.61186/rap.15.43.12
https://rap.sanru.ac.ir/article-1-1389-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-12-09 |

[ DOI: 10.61186/rap.15.43.12 ]

AR

PIY (S s o )d g WIS o Jio | pogeVlgun 4
S 5 oKy )bl (Allen, 2020) >4 0
ol ol pwyp dalise slaphy 3 o)) (slwedygl 3
HB 51 55 uges b boioe 4035 3 gl b et
039 9 Ahe) 0js LRIl g Sis oo Spae 1) (w295
(owexen o(Toghdory et al., 2018) sl ol ol
gé).\a.o » u).) &l L u).) uLw.> 9 k.)).) OO w).ib
Sayer et ) cuils 6yl bawgl ) (59 Lialial g Slyes
9y 2 A6 O gl ol slaoye (al., 2013
g S gl b 5y Olesd (S edle Bpae
Armentano and Dentine, 1988; ) 5,55 sbsol SidweS
5 oL (Gunderson et al., 1988; Schroeder, 2003
aiw oS WS 555 (Macken et al., 2004) 1)Ko
o 1 Joyd YO paw b c_:9]o)A Sy opsls Sl
9 4lie) iy DBl R bdne L @) Al e
odlo Wiz o (bl (5)lgn oy St hiS oo
b b @b .cdl Giulibl Jad O)gods (B pas Suis
9 Gy a8 Gluls sdep 8 oSl sl
0 039 9 939y 139 Il @)D Al gl 4 o0
ol 4 4 L (NKkosi et al., 2010) us wawgS )
©5 sl lagsts) & €83 aon (s b )S

Al 38,80 else (pl o Wilg5 o

VEY Y ojlonds /o3l Jlo (oo Sl sla yimg sy

Weber et al., ) -|,Kea 4 5 .(Harbach et al., 2008)
dbuS Loy YA (gols sropus &5 WS i)l5S (2010
ml cdls bS B L, Cepw pn @l o) dle
Jones, ) ys> Ly 03 ) @l b 5l Gings
2oyd YO (sols slops L &S SlaSes ‘_'ﬂ ) &8 (1987
sy jd )b cdlles wizsl als 69,5 b slalin STy
Cyd dlg> Mcw &S 0505 )5 ol ime b
39 uwl).‘)‘ 2 ).ulJ pis u_‘)).@.o Sis oobo uu.lblf o
Cal old (gilgy gleey S has cops
wles 5l &S sla jimgy (Nascimento et al., 2022)
oalaiwl KVEIRPLSRRT I SV 3 el gl &y
dlgx gYL polaw (0 1) Sis oolo s Eals wlos S
Da Silva et al., 2013; Urbano et ) w»,S", 45,55 <)
wsbogls (al., 2016; Nascimento et al., 2021
onliS b iagh 0 (60,Sles (sloygiS 1> ol osliie
S wlgs dlous @S wib cpl s cul See 0l
2 o3 O Ay xS ) 5l oxle Bl Jyare
ok ilil 4wl 0 Sis oole CBpan ialS ases
5 syl olas 4 glye Iy Ll g > ©) Al
by (Sl Jpaxe ol gledlpd o deel Ol
Ny oo 035y 4 &5 gludlue M Gy sl .cuwsh
L 6ol sbrply 5 8580 4uST A8 3 5 o s puoy

oy 3,5kes o > )3 diley AbeS | L allous 0iSKuls 50 Y Jgis
Table 3. The effect of replacing soybean meal with corn germ meal in the diet on performance of lambs
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Figure 1. Weekly feed intake of lambs fed with different levels of corn germ meal
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Table 4. The effect of replacing soybean meal with corn germ meal in the diet on digestibility of nutrients of lambs
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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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