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Table 1 - Composition of the diet to determine metabolizable energy of wheat and diet of growing period
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Ingredients Diet for detemunatlon of wheat Grower (11-24 d)
metabolizable energy

P.A.:f
Wheat
(4FF) by lois
Soybean meal (44 %CP)
bgw &l (9,

i 4.01
Soybean oil
‘S‘.bl S 0.94 1.01
Limestone
Slawsd W‘:“"‘S <>
Dicalcium phosphate 1.30 1.52
V«_?“\*‘ 9 n_r":‘tt‘? J‘“S:‘ 0.5 0.5
Vitamin&Mineral premix
L9y p -l 0.48
L-Lysine Hydrochloride
oo — Jl e
DL-Methionine 0.30
ooy —J 0.18
L-Threonine
plb S
Salt
Sl yS o e 0.12
Sodium Bicarbonate
LS o

i i 0.09 0
Choline Chloride

& 100 100
Total

04 duwle (gdne go

Calculated nutrients

(P;?lis){d)ﬂg SS) ik g S g JB (5551 2810 3100
Metabolizable energy (kcal/kg)

(e cx5ss

Crude protein (%) 1366 215
(2] crsiood I8 5 0.346 0.435
Available phosphorus (%) ’ ’

(%) rgene

Methionine (%) 0-20 0-64
() e 0.35 1.29
Lysine (%) ’ ’
() oo+ 0.49 0.99
Methionine+Cystine (%) ’ ’
() owigs

Threonine (%) 0.37 088
() o 0.14 0.16
Sodium (%) . .
(%) A 0.22 0.24
Cholorine (%) ’ ’

(o505 5 My 51 ) el
Anione-Cation Balance (meq/kg) 111.94 233.67

96.9' 70.112

- 21.55

0.27 0.22
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1- Each of the three processed wheat and the untreated wheat with and without Rovabio enzyme supplementation was replaced to prepare 8 diets to determine
the effect of processing and enzyme on metabolizable energy and digestibility of crude protein and dry matter in wheat.
2- Each of the three processed wheat and one untreated wheat with and without Rovabio enzyme supplementation was replaced to prepare 8 diets to determine
the effect of processing and enzyme on grower period.
3-Supplied per kg of diet: vitamin A as acetate, 8800 IU; Cholecalciferol, 2500 IU; vitamin E (as dl-o tocopherol) 80 IU, vitamin K3, 2.2 mg; Vitamin B12,
0.01 mg, thiamine, 1.5 mg; Riboflavin, 4 mg; Niacin 35 mg, folic acid 0.5 mg; Biotin, 0.15 mg; pyridoxine 2.5 mg; pantothenate, 8 mg; 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 - Effect of wheat processing temperature and the enzyme supplementation on the apparent metabolisable energy and apparent digestibility of protein and
dry matter of wheat in broiler chickens

&l oo LB (o5, P O b s ol

iyl Apparent metabolisable energy Apparent digestibility of crude e
i (9 H hilitv(©
Effects (Keal/kg) protein (%) Dry matter digestibility(%)
'S sgl8 sl
Wheat processing temperature'
1)
SaglP o9 2998.7° 49.8 73.22°
Not processed
55°¢ 2974.8° 45.2° 74.49°
70°¢ 2884.5¢ 56.8° 74.17°
85°¢ 3158.1° 49.0° 77.33°
24.20 2.49 0.82
SEM?
mF O 3014.6 4938 74.61
Without Enzyme
Y 1 L
mR 3006.5 50.5 74.98
With enzyme
SEM 17.12 1.76 0.59
Jlaze wl il
Interactions
231X pasS
Enzymex processing
. i
ok 190 O 2967.4 528 73.08
without Not processed
55°C 2934.1 46.2 74.16
70°¢ 2916.4 543 74.31
85°¢ 3197.3 459 76.91
L JER
' 190 O 2957.0 467 73.36
With Not processed
55°C 3015.5 442 74.82
70°¢ 2770.4 59.2 74.03
85°¢ 3119.0 52.0 77.75
SEM 34.23 3.53 1.01
o s
P-value
i
S <0.0001 0.02 0.02
Processing
.41
i 0.63 0.76 0.68
Enzyme
.41 i 2
w2900 0.01 0.27 0.97

Enzyme xProcessing

(P < 0.05) wibiio )b sine SMS] glyls S i b gy b (pgi o (sl 1 Soleo 2
Aev byl a6yl ) dids Y/0 Sdedy AD 4 V- OO OCslos y3 0n d),i)é sbpaS g onls d),])é pAS il a)le oS Wbl o pAS dges Hloa Jold oy ) odliiwl 3)90 (slopaS —)
Ay ¥O a0l b g YY gl p SelS
1o xS o sl = ¥
85 )5 oslitel Dy90 (5 b y3 p)F Do lime 4 &S 03¢ dudld Adisseo S y5 el (Rovabio) gulyy w3l (islej] oy ) odlizl 590 o 3l —¥
® Means within same column with different superscripts differ (P < 0.05).
1- Wheat used in the diets consisted of four samples of wheats as: untreated wheat and wheat tolerated the temperatures of 55, 70 and 85° for 2.5 minute in a
conditioner with 800 kg capacity with 33 paddle mixer of 45degree angle.

2 - SEM=Standard error of the means
3 — The enzyme used in the experimental diets was Rovabio and used at a rate of 500 (g) per ton (Adisseo France).
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Table 3 - Effect of wheat processing temperature (°C) and enzyme supplementation on thegrowth performance during growing period (11 —24 d)
in broiler chickens

e Joos e alial B S b Ja5 cupo
ol s3] Slj9y Oy o l)® gy Shy> Spae Sl
Effects Body weight Daily weight gain Daily feed intake FC);:
(g/b) (g/b/d) (g/b/d)
- (g/g)
'S gygl8 gl
Wheat processing temperature'
(R
0907 09 553340 39.52° 68.121° 17240
Not processed
55°C 586.94° 41.92¢ 74.662% 1.786%
70°¢ 606.21° 43.30° 73.916* 1.700°
85°¢ 595.97° 42.56° 73.915% 1.738®
SEM2 9.03 0.64 0.94 0.017
mF o 569.191° 40.65 72.07 1.774°
Without Enzyme
Y 1 L
w2 602.038" 43.00° 73.23 1.699°
With enzyme®
SEM 6.39 0.64 0.66 0.012
Jlize @l
Interactions
w3l X 5yl
Enzymex Processing
. s .
osk a9 O 542.12 3872 68.55 1771
Without Not processed
55° ¢ 556.40 39.74 73.13 1.842
70° € 599.94 42.85 73.59 1.717
85° ¢ 578.29 41.30 73.00 1.768
L (R
' 9% O 564.55 4032 67.68 1.678
With Not processed
55° ¢ 617.47 44.10 76.19 1.730
70° ¢ 612.46 43.74 7423 1.679
85° ¢ 613.65 43.83 74.82 1.708
12.77 0.91 1.33 0.024
SEM
Jles ! oo
P-value
13
e 0.0012 0.0012 0.0001 0.009
Processing
- 0.0008 0.0008 0.2225 0.0001
Enzyme
PP 052 0.2707 0.2707 0.5019 0.459

Enzyme xProcessing

(P <0.05) wibo I ine SMSI gl S o i Byys b gy (sln:Sla®®
a8 0 AiB VIO Sdady AD g Vo B0 O clalod )3 ond (59l 3 (slopdiS 5 oits (900 piS 5l Ay le &S ALBL o pAS Wiged Hloa ol oy 43 e3litul 390 (slapaiS —)
)0 ¥ 4ol b Jlu YY ()l p SekS A cud )b o
oS s sl - ¥
<5 )15 odliel 3yg0 35 a3 S B e 4 45 0dgs duilyd Adisseo ¢S b oo (Rovabio) guly, wil (sislej] (slooys ;5 odlizul 3y o 51—
®Means within same column with different superscripts differ (P < 0.05).

1- Wheat used in the diets consisted of four samples of wheats as: untreated wheat and wheat tolerated the temperatures of 55, 70 and 85° for 2.5

minute in a conditioner with 800 kg capacity with 33 paddle mixer of 45degree angle.

2 - SEM=Standard error of the means
3 — The enzyme used in the experimental diets was Rovabio and used at a rate of 500 (g) per ton (Adisseo France).

& G 20 )d O/FY 5o 4y 55 b o pd 9 iuljel oo o A/F w3l ol op b odd 435 claasgs aljg, 59 (il



VEoo oliaali ¥ o)l IF als ol ool pole cledgyy 4y pis  YAY

VO & laled 3 puiS Sl (6ygl,8 4 s plis pols iulel
doyd y b yibadl e G 3 alF sl as ey
9 ol yd slraidl yuisred )l oaxalljs) 5 b S s
AS byl i ool (g o yd &S o LS 35 (VW) o) e
el 929380 WU Cot oS dbse gy g K wdxalljs)
OEoR @bl K> o 518148, )8 puS Al lao > &
039 2 P 18l o3l JoSo il oolitl a5 sl yLis ps s
Jlize gl .o | aws 15 31 claplisl g o] Sladad cas ¥ s
o Slbad @Y (s (59 0 o3l JoSo g 205 )l 618
a8 6ol L3 (V0) (oS 9 (63LB g Jby pime S5 slapluil 4
A osnollig) (3jg 2o 3 2 pAS ALy ooy )l 9l
S0 gh pre Sl oS dbgsre gy g by i 0dij abY
bl gy pime 45U 0 oS dbge oy

Dl (s (g 223 32 s Bl JoSa g pAS (65518 slod
slagize Jsb «Sag8 039y Job (MK (o (g w00
o3l L3 B Jodo )3 gl s (9 o yd g SorgS 039, ciliso
s 3 M0y 2 63 hne ,5B pAS Gl (y9]8 el 0
cilizes sl iy Jo-— b g Sog8 039) Job ¢l aKiw c0des iy
U pstbl g pgil5 (o (g 2o 2 Jg bl S5 039,
b Gl ie (V) ou)S 5 9old glaal, .o ab )b e
s jg 2o g pAS ()l 6518 o Lt pols il
039y calisre (gla sy (s ()jg duo)d g K 0dro iy
3y i (7) adle alio jgb a0l gy pine 3l SagS
N V0 Feglaled 3 puS wl oy Sl syl &S
OB 09 s 3 Oy e 3 4l T e S (ile ax
g 0 5 el e il Ko gS 039 g iKiw odne
o) g pdS Sl oyl Bl as ob gl (V) e Koo
OIS o (59 o yd p Lol 0l o Gixe 0dme o (awd (s
4 barye (K 59 oy &S gleS A (Cawl 0030)5 )b cixe
3,5 il a3 e o VO slales )3 Ll puiS a8 5g olaasgs
Sl sine 15U puS Syl 6ol a5 Jls )3 idgy o (69l y3
 p255 Jobo 52 Ul 2 15 S8 w39, g psibl epss Jsb
D (g, Gixe

@ (P01 o) o (L s 5l g sloeye>
5 P35 )l gl p e il &S ab L ol imghy
wlig) Shss B pas wilis; 015y BRI 039 2 o] JoSe
sl (P=/+0) ciwlodg b pxe olie had oy
2 JUMl5 ol JaSo o8 3 (L 5 (1) ohlSen 5 )bS
513y 0js ORIB 2 b e y8b PS4 glo oy
Soygh ar el a2zl (U1 i s s g 2555 slodrs>
oyt g ORI VIE ) ladase wli) g csmr 3l JoSa
9 Ogm2sS b g5 S dagh puls b Sy do P F/A L) Las
S5 o5l oo by 48 3l it A5 plol (V) )y
Sin MY G oy p)SelS 3w ly Veor e o
oIl 2 bl s 15 6 yb S a8 55 sy
Jas s st losy I8 136 Ll has cops 5 @ligy 0i
Ol Clls g Ll 0302 )3 o JoSo &S ladz g Sss
Sy b b5 )3 ohlSen 5 (hg—mgsS @bt gl 2g aidly
Sl 53 sl I 6 )las iy 4 colis b oy 3T JoSo
O > Sl Sy Wl ol bl slaaidly b Gimggy
i gl A3l (leil 93 )3 (Brae w3l g5 g barse
350 paS sols (sbvoys 13 sl 5l ool 487 ol oL 5 (FY)
BV o yd (bsS sbaaag ailig) ()9 GlalEl g Cute )b (e
S (Siay YY U Y w0 Shed has cuys 9 (Sjey YA
o3l JoSo Gpas aSul e (VD) (o285 92L8 sloasily
03 DRIB e i 2 )l stme 8T (Sigy Yo b o 0y93
2o b bl 5l fo b gl LIS 5 Slyss Cpns o 4iljs,
Ol o o pl JoSo Gy n a5 (IS 4 4w Iy caillas
235 (Byan Sl Bl g alis) (1jg GRS o 0
s 03 2 o o] JeSo g puS (55l 8 (slod I
Joi2 > (S V¥ 0w 3 (105 sladr g 48 (gliad 5 Laplusl
o (159 Joyd g pAS ol (69l b el o ol L ¥
A6 S50) V¥ o 3 (555 sladrgy Al g g
w9 gy (g 203 (nyglhae &5 (ShigS 4 Bl ()l e
2 0dd gyglp puS ol oy b &S g ladegr 4y bgye
@ e paS Gl (6y9l 8 500 (g s 4l VeC e
245 0138 (oS bgmo 22 s (g 2o 2 Joisize b
o) 392 038" o3litusl 00 (559158 A5 1 &S (g lows L dunslie
ol po b Limgl ezmen J(P<+/o0) b olis ioli8l (aals
b s g 2o 33 g (S gine 5T 00 (59l B puIS oS 3>



YAY o g Glizo slalod jo ouls ‘5)97)3 oS pdgilio BB (65 53 Cymnnd oy 502 9 Slebeo

Si9VF o 065 slodr g (055 0139 1) (B slopla] a8 (il @Y s 5 1 o3l JaSe g (%) o5 (6ygl,8 (slod 51— € g
Table 4 - Effect of wheat processing temperature and the enzyme supplementation on relative weight of carcass', carcass parts and internal organs of broilers at 24

d of age
sy
S 9 Cudy SO o> 2
oyl Gpao ER)) g s A odzelljg) e Job g R
Effects Edible Thighs Breast Neck& Liver Pancreas Heart Spleen Bursa of Abdomin
Carcas Back Fabricius al fat
s
TpuS 5p9l,8 sled
Wheat processing temperature®
1)
09 O 59.51 18.08* 21.69° 19.73 2.81 0.40 0.56 0.11 0.16 0.60°
Not processed
55°¢ 59.13 17.21° 22.00°° 19.91 3.10 0.40 0.57 0.12 0.16 0.93*
70°¢ 60.59 17.63% 23.45 19.50 3.01 0.38 0.59 0.11 0.15 0.91*
85°¢ 60.19 18.16* 22.78% 19.24 2.78 0.36 0.57 0.14 0.19 0.94*
SEM? 0.63 0.02 0.477 0.29 0.135 0.022 0.023 0.039 0.016 0.089
s o9 59.42 17.57 22.37 19.47 2.92 0.4 0.57 0.12 0.17 0.84
Without Enzyme
el b
M')J ’ 60.29 17.97 22.59 19.72 2.93 0.3 0.58 0.11 0.16 0.85
With enzyme
SEM 0.44 0.14 0.34 0.20 0.095 0.015 0.016 0.0087 0.011 0.06
Jlize @l gl
Interactions
w3 gl
Enzymexprocessing
: s -
ok 290 O 1769 2185 19.47 5901 2.94 0.39 0.55 0.120 0.152 0.65
without Not processed
55° ¢ 16.63 21.72 20.00 58.35 3.14 0.43 0.54 0.127 0.180 0.90
70° € 17.80 24.05 19.60 61.46 2.78 0.35 0.59 0.122 0.172 0.81
85° © 18.17 21.87 18.81 58.86 2.83 0.42 0.57 0.140 0.197 1.00
L JER
- 3l ok 18.48 21.53 19.99 60.00 2.69 0.41 0.56 0.115 0.182 0.55
With Not processed
55° ¢ 17.79 2228 19.83 59.91 3.06 0.37 0.60 0.115 0.152 0.97
70° © 17.47 22.85 19.41 59.73 3.25 0,40 0.59 0.100 0.145 1.00
85° ¢ 18.16 23.69 19.67 61.52 2.73 0.31 0.57 0.140 0.197 0.88
SEM 0.89 0.29 0.67 0.41 0.19 0.03 0.032 0.017 0.022 0.13
Jleis ! s
P-value
i
il . 0.009 0.064 0.406 0.365 0.285 0.470 0.834 0.507 0.333 0.030
Processing
.41
il 0.058 0.656 0.385 0.175 0.942 0.277 0.557 0.398 0.608 0.917
Enzyme
.41 i 2
P a9l 0.055 0.170 0.498 0.111 0.267 0.046 0.737 0.956 0.500 0.534

Enzyme xProcessing

(P <0.05) w2l o )l ine SIS ytia pé B b gt o slaouSola®®
ol oS Cawgy asyY—\
Py olS A bbby (gt B )3 AiB VIO Caeds AD 5 Ve DO OC lales y3 0n «5)31)5 slopliS g onls d),i)é PS5l u)le oS Wil o pAS Wiged Hloa Jobis Waoys 53 ooliiwl 390 (lapaS —Y
0 aoli b Iy YY o)
opSile Jlre (glas - ¥
b8 )5 odlizel 3y90 yiym 1 S 0 e 4 45 039wl b Adisseo S b colo (Rovabio) sulgy w3l (wislofl (slaoye ;5 ozl 3)90 w31 —F
®Means within same column with different superscripts differ (P < 0.05).
1- Peeled
2- Wheat used in the diets consisted of four samples of wheats as: untreated wheat and wheat tolerated the temperatures of 55, 70 and 85° for 2.5 minute in a
conditioner with 800 kg capacity with 33 paddle mixer of 45degree angle.

3 - SEM=Standard error of the means
4 — The enzyme used in the experimental diets was Rovabio and used at a rate of 500 (g) per ton (Adisseo France).
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Table 5 - Effect of wheat processing temperature and the enzyme supplementation on relative weights of internal organs and small intestine segments and length
(cm) in broilers at 24 d of age

Relative weight (o155 (59 74) o 0339 Length (cm) Jsb
ol gl PRV SaoS 0 53653
s BTt o cnn <1, P 029 PP IS o1,
Effects Proventri (;) d £2%2 J f”) HP?L“ Small Deodenu J (.:y)) H”Ji
culus iZzar Deodenu ejnum eum intestine m ejnum eum
m
'S 6518 sl
Wheat processing temperature'
1)
S99 Oy 0.54 2.02 0.92 1.79° 1.38% 167.56 30.06 68.87 68.62
Not processed
55°¢ 0.57 2.21 0.99 1.74%® 1.44* 175.50 28.81 71.12 75.56
70°¢ 0.54 2.18 0.97 1.77° 1.27% 179.37 34.93 73.87 70.56
85°¢ 0.57 2.03 0.90 1.57° 1.22° 172.18 29.00 69.62 73.56
SEM2 0.034 0.092 0.043 0.064 0.60 6.77 2.59 2.18 3.84
M)'J o9 0.58 2.19 0.98 1.73 1.40° 175.90 31.5 71.12 73.28
Without Enzyme
"ol b b
: 0.53 2.03 0.91 1.71 1.25 171.40 29.9 70.62 70.87
With enzyme®
SEM 0.024 0.065 0.031 0.045 0.043 4.78 1.83 1.54 2.72
Jlize @l
Interactions
w3 X gl
Enzymex Processing
9 .
Without 098 0o 0.55 2.06 0.97 1.71 1.42 161.87 29.37 66.00 66.50
Not processed
55° ¢ 0.56 2.27 1.01 1.72 1.54 171.00 27.75 70.00 73.25
70° © 0.56 2.26 1.00 1.77 1.34 195.5 39.37 77.00 79.12
85° ¢ 0.65 2.17 0.955 1.72 1.31 175.25 29.5 71.50 74.25
L 1)
c S99 o9 0.53 1.97 0.887 1.88 1.34 173.25 30.75 71.75 70.75
With Not processed
55° ¢ 0.59 2.15 0.98 1.76 1.34 180.00 29.87 72.25 77.87
70° € 0.53 2.11 0.94 1.77 1.20 163.25 30.50 70.75 62.00
85° ¢ 0.50 1.89 0.86 1.41 1.14 169.12 28.50 67.75 72.87
SEM 0.048 0.13 0.061 0.091 0.085 9.57 3.67 1.54 5.43
Jleoi | s
P-value
i
<032 . 0.813 0.314 0.473 0.077 0.060 0.653 0.320 0.400 0.593
Processing
.41
- 0.194 0.091 0.136 0.725 0.022 0.512 0.544 0.820 0.537
Enzyme
w3 X gl
0.272 0.895 0.959 0.094 0.915 0.114 0.436 0.221 0.182

Enzyme xProcessing

(P <0.05) asl o s gine ST (hls Syitia pé gy b gty (slapSila™
Ao cudyls dy ot 5 )3 dids Y/0 tods AD o Ve 0 ©Cglaled )3 0 (55l (slapaiS g osii (sy9ly3 paiS 5l ke 45 aisl o P15 Wged oz Joli laoyun )3 o3lisiul 3)90 (slapsiS —

Ay ¥O 4ol b Jly YY gl p Sels
1o xS o sl = ¥
b S )5 eslitel Dy90 (5 b y3 p)S Do lime 4 &S 03¢ dwdld Adisseo S i el (ROVabio) gulyy w3l (islej] (slops ) odlizul 590 o 3l —¥
®Means within same column with different superscripts differ (P < 0.05).
1- Wheat used in the diets consisted of four samples of wheats as: untreated wheat and wheat tolerated the temperatures of 55, 70 and 85°° for 2.5 minute in a
conditioner with 800 kg capacity with 33 paddle mixer of 45degree angle.
2 - SEM=Standard error of the means
3 — The enzyme used in the experimental diets was Rovabio and used at a rate of 500 (g) per ton (Adisseo France).
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Table 6 - Effect of wheat processing temperature and the enzyme supplementation on histomorphology of the Jejnum and the microbial population of
salmonella and lactobacilli in the Ileum of broilers at 24 d of age

. S by W)l Cos
Ghoesy)  Ghysle e Gee “’L’; o L‘J“:h‘f \'/11 Wgalls
el (osske) (o) (papse)  wFoeed Lactobuci Sam
Effects Villiheight  Villi width ~ Crypt depth  vili Height b R UL,
illi heig illi wi typt dep to Crypt (LogioCFU/  (LogisCFU/g)
(nm) (um) (um) depth g)
'S 6gl8 sl
Wheat processing temperature'
a9l g 689.33° 166.38" 171.00 4.09 7.16 o
Not processed Negative
55°¢ 728.33° 186.55° 175.00 4.21 6.94 N "’L:
egative
70°¢ 776.00* 171.94% 173.66 4.48 7.5 N "‘L:
egative
85°¢ 786.00° 180.30% 175.33 4.49 7.33 N "’L:
egative
SEM2 10.29 491 6.39 0.17 0.19
w5 g 748.00 164.65° 168.66 447 7.157 o
Without Enzyme Negative
Yoo I
ml b 741.83 187.94° 178.83 4.17 7.315 e
With enzyme Negative
SEM 7.28 3.48 4.52 0.122 0.138
Jlaze @l il
Interactions
w3l X pus
Enzymex processing
oo 3l g 680.0 166.94 159.33 4357 7.26 o
without Not processed Negative
55°¢ 728.66 176.38 162.0 4.526 6.82 N "’L:
egative
70°¢ 788.66 150.0 173.3 4.580 7.38 N "’L:
egative
85°¢ 794.66 165.27 180.0 4.422 7.16 N "’L:
egative
L Sl g e
698.66 165.83 182.6 3.825 7.06
With Not processed Negative
55°¢ 728.0 196.72 188.0 3.896 7.07 N "’L:
egative
70°¢ 763.3 193.88 174.0 4.393 7.61 N "’L:
egative
85°¢ 777.3 195.33 170.6 4.568 7.51 N "’L:
egative
SEM 14.55 6.95 9.04 0.244 0.276
o s
P-value
Sl R <0.0001 0.0479 0.9618 0.2883 0.2587 ULA
Processing Negative
w5 0.5574 0.0002 0.1317 0.1012 0.4328 ULA
Enzyme Negative
mA st 0.4646 0337 0.1840 0.4005 0.7629 o
Enzyme XProcessing Negative

(P <0.05) sibo o ine B! Gl Syiie pé gy b (i o sl Sile™
& Gy Bl ) BB VIO Cidedy AD g Yo B € clalod ;3 0nd (5ygl)3 (slapaiS g orii (gy9l)3 pAS I A, le oS ALib o pAS diged Yoz Jols oy ) edlitul 3y90 (slapaiS —)

@ Y0 agli b Jly Y7 ghb pSols A - cd b

I xSk ne llas — ¥

)5 1,8 o3lil )90 35 B )3 pS B0 liae 4 &5 0dgs auil )b Adisseo <8 i colo (Rovabio) gulgy w pl (islojl (slaoys ;> o3liul 3590 o il =V
®Means within same column with different superscripts differ (P < 0.05). )
1- Wheat used in the diets consisted of four samples of wheats as: untreated wheat and wheat tolerated the temperatures of 55, 70 and 85°¢ for 2.5 minute
in a conditioner with 800 kg capacity with 33 paddle mixer of 45degree angle.

2 - SEM=Standard error of the means

3 -The enzyme used in the experimental diets was Rovabio and used at a rate of 500 (g) per ton (Adisseo France).
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Introduction Wheat is an important cereal due to high starch, available energy and protein contents and is used
in poultry diets. Thermal processing is one of the common ways to increase the digestibility of feed, nutritional value
of protein through denaturing the anti-nutritional compounds.

Materials and Methods This project was conducted in two experiments at the Poultry Research Center of
Ferdowsi University of Mashhad.

First experiment: This trial was designed to determine the apparent metabolizable energy and the digestibility of
crude protein and dry matter in four heat treated wheat with and without enzyme supplementation. One hundred
twenty mixed sex day-old broiler chicks were fed standard starter (0-10d) and grower (11-15d) diets, 96 of them were
divided into 48 groups of two each and randomly assigned to 48 metabolic cages on day 15. Eight diets in which the
sole source of energy and protein was wheat, were prepared and each was randomly fed to six replicates of two chicks
each from 15-21d. At 18th day of age, 12 hours of starvation were imposed on all chicks; then trays were placed under
each cage and feeds were supplied to all cages for 72 hours when the 2nd 12 hours of starvation was imposed and the
collection of excreta continued until the end of the second starvation period. The amount of feed consumed by chicks
in each cage in three days was determined by the differences of feed supplied and remained. Excreta collected from
each cage was placed in a room air flow for 48 hours and then placed in an oven at 60°C for 72 hours to dry completely.

Second experiment: in this trial, 576 birds (11d) were divided into two groups, (male and female) from which
six males and six females were randomly assigned to one of the 48 pens. To prepare 8 experimental diets, only one
grower diet (11-24days) containing 70.11% wheat was formulated based on Ross 308 nutrients recommendation and
an untreated and three heat treated wheat with and without enzyme supplementation (Rovabio) were replaced to
prepare the 8 diets. The experiment was conducted in a completely randomized design with factorial (2x4)
arrangement with 6 replicates of 12 birds each. Diets were randomly assigned to 48 pens in a way that each diet fed
6 replicate birds. On the final day of the trial (24d), one male bird from each replicate group was weighed and
slaughtered. The carcass, breast, thighs, back, wings and neck, as well as the weight of internal organs including the
heart, spleen, proventriculus, gizzard, liver, pancreas, bursa fabrisius, abdominal fat, duodenum, jejunum and ileum
were measured. Duodenum, jejunum and ileum length were also measured. To evaluate the effect of

different untreated and heat treated wheat at different temperatures with and without enzyme supplementation
on the microbial condition of the digestive contents of the ileum digesta on 24d, about 3 grams of the contents of the
ileum region from each slaughtered chicken transferred to the sterile tube containing 9 ml of buffer phosphate and
placed in an ice flask and transferred to laboratory.

Results and Discussion Thermal treatment significantly improved the apparent metabolizable energy, digestibility
of crude protein and dry matter of wheat, so that the highest apparent metabolizable energy and dry matter of wheat
was obtained when wheat was processed at 85°C. Whereas the highest digestibility of crude protein in wheat was
obtained at 70°C thermal processing. The effect of enzyme on apparent metabolizable energy, apparent digestibility
of crude protein and dry matter of wheat was not significant. The results of this study showed that thermal processing
of wheat has a significant effect on feed consumption, daily gain, body weight gain and feed conversion ratio. Whereas
the feed conversion ratio in chicks fed with diet containing wheat processed at 70°C was similar to those fed other
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diets contained heat treated wheat and was significantly better than those fed control diet. Dietary enzyme
supplementation had a significant effect on body weight, daily gain and conversion coefficient, so that the daily gain
of chicks fed diet containing enzyme was increased by 4.5% and the conversion factor was improved by 4.2%
compared to those fednon-enzyme diet. Thermal treatment of wheat significantly affect relative percentage of thigh
weight and relative weight of broiler chickens at 24 day age, so that the highest relative percentage weight of thigh
and breast was in chicks fed diet contained wheat processed at a temperature of 70°C. On the other hand, thermal

treatment of wheat significantly affect the relative percentage of abdominal fat, which increased compared to untreated
wheat. Also, the present study showed that processed wheat did not have a significant effect on the percentage of
carcass weight, back, wings and neck, liver, pancreas, heart, spleen and bursa. Also, the interaction effect of thermal
processing of wheat and enzyme supplementation on the relative weight of carcass, its parts and internal organs was
not significant. The supplementation of enzyme had only a significant effect on ileum weight. Thermal processing of
wheat at different temperatures had a significant effect on the height and width of villi in jejunum, but did not have a
significant effect on the depth of the crypt and villi height to crypt depth. The lactobacillus population in the ileum
region has not been affected by the heat treatment of wheat and a negative response to Salmonella infection was
observed in all chickens. On the other hand, the use of enzyme supplementation did not have a significant effect on
villi height and depth of crypt and villi height to crypt depth. The interaction effect of heat treated wheat and enzyme
supplementation was not significant for neither of the measurements.

Conclusion The results of this experiment showed that although thermal processing of wheat at 85°C increased
the apparent metabolizable energy by 5.32% and dry matter digestibility by 5.61%. In addition, the inclusion of

heat treated wheat in diet led to an increase in height and width of jejunal villi and improvement of feed intake
weight gain and feed conversation ratio in broiler chickens.
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