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Table 1- Ingredients and chemical composition of grower diets (15-28 d)

. o &by (Shigw 4 Lgus LS Cond
(2253) Sh g
Soybean meal : Roasted Soy

Ingredients (%)

100:0 75:25 50:50 25:75
i 51.75 53.92 56.05 54.24
Corn
[P ol cpig ) bgw alous’
A 38.26 28.69 19.13 9.56
Soybean meal (CP, 44%)
\ A e n
o by g 0.00 9.57 19.13 28.7
Roasted soy'
b, Kolb] e
PN o) 5.18 3.32 1.72 1.76
Sunflower oil
i el 53 1.74 1.75 1.77 1.81
Di calcium phosphate
Sal Kiw
) 1.07 1.07 1.07 1.07
Limestone
b S
b Ko 0.32 0.33 0.30 0.40
Salt
Y o. e e
e dge g panliny JoSo 0.50 0.50 0.50 0.50
Vitamin and mineral premixes’
At — ]
e 0.29 0.26 0.24 0.28
DL-methionine
S an x5 = 0.07 0.09 0.09 0.09
L-lysine HCI
awlo
0.82 0.50 0.00 1.59
sand
o0l duuwloee (gixe dlgo
Calculated composition (%)
keal/kg) jlog g o6 (s3]
(keal/kg) slug g LB 555 3150 3150 3150 3150
Metabolizable energy (kcal/kg)
15 -85,
Fosn 21.50 21.40 21.00 20.80
Crude protein
P 3.40 3.68 3.50 3.29
Crude fiber
e 0.90 0.90 0.90 0.90
Calcium
o> S it 0.45 0.45 0.45 0.45
Available phosphorus
Syl sl
e 3.20 3.22 3.50 3.98
Acid linoleic
“”J 1.20 1.17 1.18 1.19
Lysine
Odge 0.60 0.60 0.60 0.60
Methionine
O ¥ Ol 0.95 0.95 0.95 0.95

Methionine + Cystine

D92 wedglio LB (6550 p)SohS (6 JEGLS Y-+ g S VE/D (g 5l oylas ZNOIY ol gy Z¥A chb s lga ol 4ty (slgw 4’
opaling ¢ el IV (B ol ¢ Mol g aolg¥B -+ ¢ JgpinnlS dlgS g Mol dly AMe e A pualing )5 o poli oy 1 p)SokS a3 1) 5 dlge (Sina dlge g diselig JuSa
VIO S 939y 255 o 1V (s )5 oo 110 «Sdgd dwsl )5 Lluo YO (ol $p)5 oo ¥ (opgMgn ) )5 eo VO (el (2,5 o +/0N B2 poliyg 40,5 LeV/Y K3
VO (ol p 5 oo £ guo 105 oo/ ey 195 oo Y pgiibis 2.5 oo VO (iS00 2.5 o SO (59 12,5 o\ A el 5 o B0 IS 58 5 (o A S5y dplip S e

25 ke
'As fed roasted soy contained: CP, 39%; Ether extract, 15.3%; Ash, 4.5% and ME, 3900 Kca/kg.
2 Supplied per kg of diet: vitamin A as acetate, 8800 IU; Cholecalciferol, 2500 IU; vitamin E (as dl-a tocopherol) 11 TU, vitaminK3, 2.2 mg; Vitamin

B12, 0.01 mg, thiamine, 1.5 mg; Riboflavin, 4 mg; Niacin 35mg, folic acid 0.5 mg; Biotin, 0.15 mg; pyridoxine 2.5 mg; pantothenate, 8mg; choline
chloride, 50 mg; Betaine 190 mg; Zinc, 65 mg; Magnesium, 75 mg; selenium, 0.2 mg; iodide, 0.9 mg; Copper, 6 mg; Iron, 75 mg.
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Table 2- Ingredients and chemical composition of finisher diets (29-42 d)

. x4y g & b oS o
(2253) Sh g g .
Soybean meal : Roasted Soy ratio

M 0,
Ingredients (%) 100:0 75:25 50:50 25175
= 60.53 65.67 65.67 65.69
Corn
LFE ol cpig ) bgw alous’
(2 ¥Y s o5iy) by oo 30.75 23.06 1537 7.70
Soybean meal (CP, 44%)
\ A e n L'
oM 2w 0.00 7.70 15.37 23.06
Roasted soy'
PSET oky) 2.88 0.03 0.00 0.00
Sunflower oil
Olawd S
e s 82 1.20 118 1.22 1.23
Di calcium phosphate
‘5,‘"" S 1.23 1.20 1.21 1.20
Limestone
b S
Pl Ko 0.30 0.30 0.30 0.30
Salt
¥ e Slge g Liweling JoSe
e S g ety 0.50 0.50 0.50 0.50
Vitamin and mineral premixes’
cSeie — |
oy —J 0.28 0.24 0.23 02
DL-methionine
wid =
Aa)lfs{» o= 0.10 0.12 0.13 0.12
L-lysine HC1
ke 2.23 0.00 0.00 0.00
sand
ol duuwloee (gixe dlgo
Calculated composition (%)
(keal/kg) jlo g cége 15 5, 3050 3050 3070 3100
Metabolizable energy (kcal/kg)
15 -85,
o 19.00 19.00 1875 18.60
Crude protein
P 3.50 3.70 3.60 3.70
Crude fiber
. 0.81 0.80 0.80 0.80
Calcium
T
o JB it 0.40 0.40 0.40 0.40
Available phosphorus
Slgd sl
3.50 3.60 3.70 3.70
Acid linoleic
”’J 1.02 1.02 1.02 1.02
Lysine
ode 0.40 0.40 0.40 0.40
Methionine
O TOwigete 0.82 0.82 0.82 0.82

Methionine + Cystine

39 pmdgrlio BB (g5l p)TolS p (LS YR e 5 2S5 LD (gl o lac TNO/Y (b (g p AYR (gl St Ign olol py iy (gl guo &l
opeling S llallgo 1510 Y B peoling ¢ el anl5Y0« (g yinnlS algS ¢ el dnly Mo A fpualing 23,5 o ol 0 51 kS 2 13 1y 15 dlge (Sdae dlge g ataliy JoSo”
VIO S 939y 255 o 1N (s )5 oo 110 «Sdgd dwsl )5 Lluo YO (il $p)5 oo ¥ (opgMgn ) )5 oo VO (el (2,5 o +/0) B2 poliyg 42,5 LeV/Y K3
VO (ol p5 oo & guo 10,5 oo/ ety 105 oo Y pgiibis 2.5 oo VO (iS00 2.5 o SO (59 12,5 oA el 5 o B0 IS 58 5 (o A S5y dpwlip S e

S ke
'As fed roasted soy contained: CP, 39%; Ether extract, 15.3%; Ash, 4.5% and ME, 3900 Kca/kg.
2 Supplied per kg of diet: vitamin A as acetate, 8800 IU; Cholecalciferol, 2500 IU; vitamin E (as dl-a tocopherol) 11 IU, vitaminK3, 2.2 mg; Vitamin

B12, 0.01 mg, thiamine, 1.5 mg; Riboflavin, 4 mg; Niacin 35mg, folic acid 0.5 mg; Biotin, 0.15 mg; pyridoxine 2.5 mg; pantothenate, 8mg; choline
chloride, 50 mg; Betaine 190 mg; Zinc, 65 mg; Magnesium, 75 mg; selenium, 0.2 mg; iodide, 0.9 mg; Copper, 6 mg; Iron, 75 mg.
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Table 3- The effect of different levels (%) of roasted whole soybeans substitution for soybean meal in male broiler chicken diets on
growth performance!

045 aldy (Slgw 4 bgw AlbuS o

adlllae 3)90 Clao

Soybean meal : Roasted Soy ratio

Variables 100:0

(Control sals) 75:25

SEM? P-value
50:50 25:75

Whigy 0ig ORIl il
(r,51o52)
Weight gain (g/bird)

i 5;’8\3 YA 43.07° 40370

Ei ’i’;z—ﬂ 76.61° 73.01°

40.91* 33.57 1.22 0.01

71.40° 55.93° 2.49 0.01

(ps5T03 ) 0355 139
Body weight (g/bird)
390 YA

28 d

i Y

42d

887.52* 809.38:

1979.2* 18372

848.25%% 763.27° 20.14 0.015

1854.0% 1553.0° 53.85 0.02

(ps5T03 ) &ligy (Syae STy

Daily feed intake (g/bird)

g O -TA 83.93°
15-28 d
39 VATV
29-42 d

78.512®

149.10* 149.26

81.42° 70.59° 1.82 0.03

147.08* 119.16° 4.18 0.01

Shes Jas cupo
Feed conversion ratio

i ";’8\3 YA 1.95 1.96

Ei ’i’;z—ﬂ 1,920 2.13®

1.99 2.11 0.04 0.38

2.04% 2.19 0.04 0.03

(P<e/0) s ) ine M (glyls aisl o5 wlie By )b & iy pa sl Sibe

! Means within same row with different superscripts differ significantly (P<0.05).

2 Standard error of the means

Shed had cupd @y ) bgw dlouS 4 Cand Cpp slsw
02,5 ()l (V) @i pdies g (gikean bl oo gm0 45) 093
olej g Led p3 00 (659018 (shigw &l B o (yl5ee ilisl b &S
9 ot ol (LS Shod s cupd Ol sl
b o Ve mew jleslarwl aS 08 (515 (YA) o) Sen
Fo sboye 4 S |y S Jas copo ond atdy hgw
sy has Gu s Aty sligw aSb opd Ve (sals)
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Table 4- The effect of different levels (%) of roasted whole soybeans replacement for soybean meal in male broiler chicken diets on
carcass parts (%of live body weight) at 42 d!
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Yasy D.))'L.
63.44 62.67 6173.0 61.50 0.64 0.68
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e . 22.83 23.66 22.31 22.13 0.58 0.78
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A b b b a
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Liver
o °’j>, w2 1.38° 1.48:® 1.57%® 1.69? 0.4 0.04
Abdominal fat pad
bk 0.22 0.22 0.20 0.20 0.007 0.53
Pancreas
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! Means within same row with different superscripts differ significantly (P<0.05).

?Standard error of the means
*Carcass, breast and thighs percentages were calculated without skin.
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Table 5- The effect of different levels (%) of roasted whole soybeans replacement for soybean meal in male broiler chicken diets on
blood metabolites at 42 d!

005 aldy (glgu 4 bgw AlloxS Cons

T syl Soybean meal : Roasted Soy ratio
Blood metabolites? 100:0 . . .

(Control 1s13) 75:25 50:50 25:75 SEM?  P-Value
(ME/dl) 325l (55 12120 122.20 128.50 121.50 5.18 0.89
Triglyceride (mg/dl)
(mg/dl) Jy s 139.200 151.00° 154.50° 148.50° 1.34 0.01
Cholesterol (mg/dl)
(mg/dD Y JI5 b (sloes s 31.25 34.70° 36.00° 36.50° 0.37 0.01
HDL (mg/dl)
R 86.50 87.70 88.75 87.00 2.65 0.07
LDL (mg/dl)
(UIL) g 31,5 8299.80b 8406.70° 8481.10° 8594.80° 62.70 0.03
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(IU/L) jll (ol izl (Y] 63.20 77.20 68.50 75.50 3.09 0.36
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(IU/L) o el (sl o] 265.20° 237.80% 254.00° 212.00° 6.41 0.05
AST (IU/L)
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! Means within same row with different superscripts differ significantly (P<0.05).
’HDL, High density lipoproteins; LDL, Low density lipoproteins; CPK, Creatine phosphokinase; LDH, Lactate dehydrogenase; ALT, Alanine
transaminase; AST, aspartate transaminase.
*Standard error of the means
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Introduction Soybean meal (SBM) is the main source of protein in broiler diets. Interest has been increased in the
use of roasted full-fat soybean (RFFS) as a replacement of soybean meal and fat in broiler diets. The use of full-fat
soybean can eliminate the high cost of oil usage and allows the use of a protein supplement in the broiler diets. Full-
fat soybeans could provide both protein and energy in one feed ingredient. Use of raw soybeans in poultry diets is
not efficient due to presence of anti-nutrient factors like trypsin inhibitor factors. One method of raw soybeans heat
processing is roasting the beans by a rotating chamber in which they are directly exposed to a flame. It has been
reported similar weight gains by broiler chicks fed heat treated full-fat soybeans or SBM. Heat-treated full-fat
soybeans have been included in broiler diets at the level of 15% and reported that body weight at 6 weeks of age
were not significantly affected. In contrast, heat-treated full-fat soybeans in starter and finisher diets at the level of
30% reduced growth performance during the starter period. However, the adverse effects became less severe as bird
age increases. In some cases weight gain significantly decreased by full-fat soybeans compare to SBM containing
diets. When 100% of the soybean meal was replaced by roasted full-fat soybeans, body weight was significantly
decreased at 3weeks of age. The high energy of full-fat soybeans may change carcass composition. It has been
shown that carcass yield of broiler chickens improved 3% when soybeans were included 10% of the diet.
Information about full-fat soybeans for broilers is limited. Therefore, the aim of this experiment was to examine the
effects of substituting different levels of roasted full-fat soybean for soybean meal in diets of broiler chickens on
performance and blood metabolites.

Materials and Methods In order to evaluate the effects of roasted whole soybeans replacement for soybean
meal in male broiler chicken diets on growth performance, carcass characteristics and blood parameters, a
completely randomized design with four treatments and four replicates was carried out with 192 day-old Ross 308
male broiler chicks up 42 days. In this experiment, RFFS was roasted in 130 centigrade degrees for 30 minutes. All
groups were fed with a standard starter diet during 1-14 d. RFFS was substituted in 4 dietary levels of zero, 25, 50
and 75 percent for soybean meal during growing (15-28 d) and finisher (29-42 d) periods. Diets were formulated to
be isocaloric and isonitrogenous. Feed and water were provided ad libitum throughout the experiment. Body weight
gain, feed intake, and feed conversion ratio (FCR) were measured during grower and finisher periods. Birds were
reared on litter floor pens and a lighting program with 23:1 h light and darkness was used from 1-42 d. At day 42
after 3 h fasting, one bird from each replicate close to group mean weight was selected to determine carcass
characteristics and blood parameters. Blood samples were taken from the wing vein and serum was separated by
centrifugation at 3000xg for five min. The serum samples were kept in -20°C until analysis.

Results and Discussion Results showed that 75% level of RFFS replaced with SBM significantly decreased
weight gain, body weight at the end of each period and feed intake in grower period. In finisher period the
replacement of 75% of SBM with RFFS, resulted lower body weight, daily weight gain and feed consumption in
compare to other replacement levels (P<0.05). FCR in grower period was not significantly affected by treatments
but control group in finisher period had better feed conversion ratio compared to other treatments (P<0.05). Carcass
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parts including breast, thighs and pancreas were not significantly affected by the treatments. But, liver and
abdominal fat pad weights were increased when the FFSM level was increased to 75% substituting level (P<0.05).
RFFS had no significant effects on blood serum triglycerides, low density lipoproteins, lactate dehydrogenase and
alanine transaminase concentrations. But, blood serum cholesterol and high density lipoproteins (HDL)
concentrations in control group were significantly lower than other treatments. Serum aspartate transaminase
concentration in 75% replacement level of RFFS for SBM was significantly lower than other treatments (P<0.05).
Serum creatine phosphokinase concentration in control group was significantly (P<0.05) lower than other groups.

Conclusions Results of this experiment revealed that replacement of 50% of diet SBM with RFFS during 15-42
days of age has no adverse effect on broiler chickens growth performance and increases blood HDL.

Keywords: Blood Metabolites, Broiler Chickens, Carcass Components, Performance, Roasted Soybean.



