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Introduction: Full fat soybean is commonly used in the diet of ruminant nutrition to meet energy
and protein requirements (Bailoni etal 2004). To eliminate the anti-nutritional substances and
increasing bypass protein, soybean seeds are processed, and heat is the most common way used to
processing soybeans. Heat processing was reduced the availability of fatty acids of rumen
microorganisms and also due to reducing the ruminal biohydrogenation that caused the amount of
useful fatty acids in the meat was increased (Faldet and Salter 1991). The main objectives of this
research were the estimate the effect of dietary replacement of crud, extruded and rousted full-fat
soybean with soybean meal on Blood metabolites, Carcass characteristic and Pattern of Carcass fatty
acids in Afshari male lambs.

Material and methods: Diets were randomly assigned to 7 groups of 6 lambs each in a completely
randomized design. Animals received the diets, as a total mixed ration, twice daily (at 08:00 and
16:00 h) to ensure 10% orts and had free access to fresh water. Fifty-two male Afshari lambs with
average BW of 30 + 2 kg and 3-4 Mo of age were used for this study. Animals were housed in
individual pens (1.8 by 1 m) and allowed an adaptation period of 14 d and a data collection period of
60 d. Experimental diets with equal ME and CP concentrations (NRC 2007) and a forage to-
concentrate ratio of 30 to 70 were formulated: Treatment 1: contains 15 percent of soybean meal,
treatment 2: Replace of 7.5 percent soybean meal with crud full fat soybean, Treatment 3: Replace of
15 percent soybean meal with crud full fat soybean, treatment 4: Replace of 7.5 percent of soybean
meal with extruded full fat soybean, Treatment 5: Replace of 15 percent soybean meal with extruded
full fat soybean, Treatment 6: Replace of 7.5 percent soybean meal with roasted full fat soybean,
Treatment 7: Replace of 15 percent soybean meal with roasted full fat soybean. Blood samples were
collected from all animals on d 20, 40 and 60 of the data collection period. Approximately 10 mL of
blood was collected by evacuated heparinized tubes and centrifuged (3000 rpm for 15 min), and
plasma was stored at —20°C until analysis. The concentrations of glucose, triglycerides, cholesterol,
urea N, total protein, aloumin, AST, ALT and CK were measured by a spectrophotometer. Muscle
thickness, loin muscle area and back fat thickness, between 12th and 13th ribs were measured on d
20, 40 and 60 by ultrasound. At the end of the experiment, three animals per treatment were
slaughtered according to Halal method. Hot-carcass weight and non-carcass components were
weighed at slaughter day. After 24 h of cooling at 4°C, cold carcass weight was determined and
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carcass components were weighed. About 50 g of the LD muscle between 12th to 13th ribs were
taken for determination of fatty acid profiles.

Results and discussion: The dietary substitution of soybean Meal with crud, extruded and roasted
full-fat soybean had no effects on glucose, triglyceride, protein, albumin and globulin concentration
but cholesterol and blood urea nitrogen concentrations were effected by experimental diets (P <0.01).
Feeding lambs on diets containing crud, extruded and roasted full-fat soybean instead of soybean
Meal had no effects on Ultrasound measurements of back fat thickness, muscle thickness and loin
muscle area. Carcass and non-carcass components were not affected by the dietary treatment. Dietary
treatments were not effected on short chain and long chain fatty acids. The use of soybean meal
significantly increased palmitic acid in comparison with the15% extruded and rousted full fat soybean
(P<0.05). Stearic acid concentration was higher for lambs fed the 15% crude full fat soybean
compared to the soybean meal (P<0.05). Replacing extruded and roasted full-fat soybean increased
poly on saturated fatty acids (p<0.01) and conjugated linoleic acid (p<0.1).

Conclusions: It is concluded that extruded and roasted full-fat soybean can be fed to fattening Afshari
lambs as a total replacement (15 percent of diet DM) for soybean meal without negative effects on
carcass components, improved blood parameters, reduced saturated fatty acids and increased
conjugated linoleic acid, poly unsaturated fatty acids and useful fatty acids of meat in Afshari lambs.

Keywords: Soybean meal, Full-fat soybean, Carcass fatty acids, Afshari lambs
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Table 1. Ingredient and nutrient composition of experimental diets (dry matter bases)

8K b (CK) LS 518 5 (ALT) 5180l 5 s
S5 glacuS 5 (K ol — yall (S 50) (5520 538 5,3l

Experimental diets

Feed ingredients 1 2 3 4 5 6 7
Alfalfa hay 30 30 30 30 30 30 30
Barley grain 10 10 10 10 10 10 10
Corn grain 41 42.25 42 42.33 4217 42.33 4217
Soya bean meal 15 75 0 75 0 75 0
Crud full fat soybean 0 75 15 0 0 0 0
Extruded full fat soybean 0 0 0 75 15 0 0
Rousted full fat soybean 0 0 0 0 0 7.5 15
Rumi fat 15 0 0 0 0 0 0
Urea 0 0.25 0.5 0.17 0.33 0.17 0.33
Mineral-vitamin supplement 1 1 1 1 1 1 1
Limestone 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Sodium bicarbonate 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Common salt 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Chemical composition

ME (Mcal/kg) 2.6 2.6 2.6 2.6 2.6 2.6 2.6
CP% 16.8 16.8 16.8 16.8 16.8 16.8 16.8
RDP % 63.3 65.5 68.1 53.7 56.8 58.5 51.7
RUP % 36.7 34.5 31.9 46.3 43.2 41.5 48.3
NDF % 234 23.6 235 233 233 235 234
Fat % 4.2 4.1 5.3 4.1 5.4 4.1 5.4

Treatments included: Treatment 1 contains 15% soybean meal and other treatments include 7.5 and 15% replacement of soybean

meal with crud, extracted and roasted full fat soybean.
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Table 2: Effects of experimental diets on blood metabolites

Experimental diets) zule3T sla,las P-value
Item (kg) 1 2 3 4 5 6 7 SEM  Treat 1vs lvs 1lvs
others 2,46 357
Glucose 85.3 89 88.7 92.38 88.13 89.11 88.94 168 0.15 0.03 0.01 0.1
Cholesterol 69.38 61.61° 71.61* 71282 68.93% 61.72® 67.61° 214 0.01< 033 0.07 094
ab
Triglyceride 21 18.83 2138 19.04 20.06 20.66 20.33 1.12 0.6 043 025 0.75
Protein 6.87% 7222 7.10%® 7.17% 7.18° 6.98% 6.72° 013 0.07 0.18 0.1 0.4
Albumin 3.25 3.30 3.39 331 3.34 33 331 0.04 044 0.18 038 0.11
Globulin 3.61 391 3.70 3.86 3.83 3.67 3.4 014 021 044 022 0.83
Blood urea ab 1752 1553 15.64° 18.192 1559P 1861% 0.59 0.01< 089 031 045
nitrogen 16.93 a b
AST 2025 21.28% 18.56° a 19.14% 1863 20.10® 062 0.02 025 043 0.8
ab 19.15
ALT 5.62 5.55 5.51 5.54 5.42 5.29 5.44 0.18 0091 042 045 045
Ck abe 33.39° 37.90 32.62° 39.62@ 34.61 36.07 1.64 0.03 0.47 0.06 0.61
36.91 a be abc

Treatments included: Treatment 1 contains 15% soybean meal and other treatments include 7.5 and 15% replacement of soybean

meal with crud, extracted and roasted full fat soybean.
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Table 3: Effects of experimental diets on non- Carcass components

Experimental diets) P-value

Item (kg) 1 2 3 4 5 6 7 SEM  Treat  1lvs 1vs 1vs

others 2,4,6 3,5,7
Blood 216 202 176 193 227 19 231 0.2 050 059 .0.43 0.83
Head 227 226 226 239 238 22 231 007 054 0.74 0.88 0.66
Feet and Leg 1.23 12 114 114 123 116 116 0.03 047 0.20 0.20 0.26
Skin 569 563 538 594 575 532 576 0.2 0.38 0.77 0.78 0.79
Heart 02 018 017 017 018 018 02 001 026 012 0.07 0.27
Liver 083 065 08 08 094 081 094 009 044 090 061 0.46
Lunges 058 055 062 056 062 056 062 002 042 0.83  0.50 0.29
Full Rumen 435 522 489 554 538 531 287 041 050 0.08  0.05 0.17
Empty Rumen 133 144 142 145 142 133 145 0.04 042 013 0.21 0.11
Small Intestine 224 261 262 202 23 233 22 023 053 066 0.75 0.61
Large Intestine 111 126 146 12 124 11 137 012 0.38 024 058 0.10
Ventricular fat 0.46 0.39 04 044 031 042 038 013 0098 0.60 0.75 0.51
Spleen 007 005 006 007 006 006 006 003 0.16 0.09 0.07 0.16

Treatments included: Treatment 1 contains 15% soybean meal and other treatments include 7.5 and 15% replacement of

soybean meal with crud, extracted and roasted full fat soybean.

LY W) oblKans 5 celllacs) .o SO sualine La,las
sy o s 5 L;YJ.JS Gy Loy V B yuan
oS i 4l (a8 G55 L9 (Sl lae s olaz
sala Gia g3 i b oS wu )OS sualie 4is g lag),
wall o aaudaw g aandlss slassis o 4dY oa
JMQMJJMIJM@@:&MJ%
23S 8 casbeyT slasles Ll cas way )
:)‘ soldil JS‘ u.aj'.n.AJ}g B (Y'\Y) U‘J&A\g‘}_\.“)ﬁ‘u‘
—dl S i clios snd 5l sud o g 1uS) Glady
o celas 5o (Sl 5w s s s0lse sla
OLoEan 515058 w00 saalin Lyl s o cudy
b calie ondy ooy oslas Ho (Sola (Y01¢)
Jeo Olsiets Ligw 0255 a8 €0 Gagidl b Lae

.J:\JJSLQJAL:.\A&‘)%

wdy Glis gl
saddilyl & Joaa ol lhal KK ) Lala G‘Jt‘:’
:)| J:\E é.\l‘} QJJ e 53 PO a..\‘}\..\ 90 Hd Casl
Lj"'“JJT‘JJJ'A (_gl_&‘)@ Of:\ L;‘)‘JL;.IM JN:S.A‘ Jll.iS
sbla o WY oo gl (o, Se5lul ads sualie
Oled) das (gl s suliil LG sla iy U OT L)
b g3 o slasala i (Y- AV §151Sea o1 90) ol it
sola Llas aas e Ll vy 5 a8 WY a3l ©
Laslass sales 4 s (555 Y 805 51 L g dllaS
CALALBMJJ_}‘J.‘A\A@&.(P<*/‘O)Jf_)‘d\)\9$):a
‘u@ﬂd‘ﬁfﬁ“w‘ﬁ)d;bbjts‘):‘iJJ"‘%JJGY
—GAQML:ZMJBA.ALsLAJLQe:L;‘J:l@JJLQO‘J{JAS
e slasles on Gialedl @l © e s b sl
Oaa 5 cela) cidln usay golusre ols
saidid 5 (b g Olo G pae wiu S (5,15 (VYAY)
5 5=yl 5 (Voo ¥) OlSan 5 Gaoale s Hla e
sy .JJ)L...S‘ Gt:iy.u ‘)‘ a.:l_qL.l.J_,fSlS (Y"‘\) U‘J\SAA

Qﬁgu:ﬁ\gm\gél.)}olw)x A C;l:ucﬁ.‘.aaf‘_)



N e Slaogas ( So> (cladomwl By onbALd p g oid 39Sl (Sl s b bgw dluS ojSols b

Table 4: Effects of experimental diets on Carcass components

Experimental diets) P-value

Item (kg) 1 2 3 4 5 6 7 SEM  Treat 1vs 1vs 1vs
others 24,6 35,7
Cold carcass 26.2 2476 2593 256 2426 2406 2526 0.88 0.54 0.22 0.19 0.32
Hot carcass 26.8 2531 2643 26.09 2489 2467 2589 0.89 0.59 0.21 0.18 0.32
el 0.6 0.55 0.5 0.49 0.62 0.6 0.62  0.09 0.9 0.75 0.66 0.88

Carcass drop
Nek 1.44 1.42 1.55 1.43 1.35 1.39 147 013 0.95 0.79 0.70 0.91
Thorax 3.82 441 42 43 4.04 3.9 377 021 0.29 0.23 0.13 0.46
Shoulders 4.34 4.04 4.22 4.42 3.95 3.81 438 0.16 0.12 0.26 0.20 0.41
Loins 4.62 3.57 4.55 4.09 3.63 3.81 359 031 0.13 0.05 0.05 0.08
Legs 6.64 6.37 5.89 6.88 6.66 6.25 6.77 0.28 0.26 0.58 0.67 0.54
Tail 5.27 4.92 5.49 4.45 4.61 4.88 526 0.57 0.84 0.59 .044  0.82
Hot carcass yield ~ 53.58 52.06 526 5066 5060 5110 5134 0.85 0.2 0.03 0.03 0.05
Cold carcass 5239 50.89 5160 49.70 4933 4984 50.10 0.82 0.16 0.03 0.03 0.03
ield

Loin rr):uscle area 1749 1517 1748 1706 17.07 1531 1665 171 0.91 0.58 0.42 0.83
Back fat depth 7.76 7.96 7.1 6.43 7.53 7.36 6.86 1.05 0.95 0.63 0.68 0.63

Treatments included: Treatment 1 contains 15% soybean meal and other treatments include 7.5 and 15% replacement of soybean

meal with crud, extracted and roasted full fat soybean.
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Table 5: Effects of experimental diets on ultrasound measurements

Experimental diets P-value
Item (kg) 1 2 3 4 5 6 7 SEM Treat lvs 1vs  1vs
others 2,46 357
Total Depth 3255 30.16 30,55 3233 3266 31.66 3261 1.03 0.31 0.38 0.28 057
Loin Muscle Depth 25,61 23.61 2338 2528 26.13 2522 2583 0.86 0.15 045 035 0.63
Back Fat Depth 422 421 4.50 428 386 4.16 411 0190 048 0.88 0.99 0.77
Loin Muscle aria 1942 1747 1843 1719 1814 1759 1691 1.03 0.65 0.11 0.09 0.18
Skin Depth 261 233 266 276 266 227 261 013 0.07 0.68 0.3 0.8

Treatments included: Treatment 1 contains 15% soybean meal and other treatments include 7.5 and 15% replacement of soybean

meal with crud, extracted and roasted full fat soybean.
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Table 6: Effects of experimental diets on Pattern of Carcass fatty acids (%)

Experimental diets P-value

Item (kg) 1 2 3 4 5 6 7 SEM Treat  1vs 1lvs 1vs
others 246 35,7
(C8:0) 0.19 0.18 0.15 0.14 0.13 0.14 0.15 001 02 0.04 008 0.03
(C10:0) 0.75 0.65 0.59 0.64 0.63 0.63 0.62 006 06 0.09 015 0.09
(C12:0) 1.48 1.29 131 1.12 1.09 1.10 1.06 012 03 0.03 006 0.05
(C14:0) 3.42 3.38 3.53 3.29 2.96 3.19 3.11 028 08 056 0.67 0.5
(C15:0) 0.67 0.58 0.66 0.49 0.35 0.47 0.40 016 0.7 032 042 030
(C16:0) 28.78  27.05% 26.50% 2590 24.48° 2559% 2440° 0.94 0.07 0.01 0.04 <0.01
(C16:1) 3.90 3.97 3.86 4.01 4.09 4.01 4.2 029 09 069 077 0.66
(C18:0) 12.19°  12.33% 13972  12.44® 13.7% 1254® 13.14® 04 0.04 0.08 0.61 <0.01
(C18:1) 38.86 3550 34.44 3780 36.25 36.59 36.28 140 04 0.09 019 o0.07
C18:1trans) 2.01 2.28 2.25 2.48 2.72 2.55 2.84 0.18 0.09 002 007 o0.01

11
(C(18:2) 2.84> 3.36%  345% 3580 4012 3,53  394® 022 0.04 <001 0.03 <001
C18:2cis9, ) 0.52 0.51 0.55 0.64 0.73 0.64 0.71 0.05 0.07 009 027 0.04
(trans 11
(C18:3) 0.14 0.13 0.19 0.22 0.23 0.13 0.37 009 06 053 089 031
(MCFA) 36.7 34.98 34.55 33.70  31.89 33.27 3213 109 0.08 001 0.05 <0.01
(LCFA) 57.18 54.7 55.59 58.50  58.46 56.72 58.19 146 05 092 075 0.89
(SFA) 47.6° 4561 46.97% 44.39% 43.b55 43.78% 4313® 095 0.03 001 o001 o0.01
al

(USF) 48.71  46.20 45.24 49.73  48.67 48.08 49.02 129 0.2 053 064 048
(MUFA) 4477 4176 40.56 443 43 43.15 4326 132 04 016 028 0.12
(PUFA) 3.94° 444> 467 543% 5672 493 5762 024 0.01 <0.01 <0.01 <001

Treatments included: Treatment 1 contains 15% soybean meal and other treatments include 7.5 and 15% replacement of soybean .
meal with crud, extracted and roasted full fat soybean.
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