Effects of time and temperature conditioner on feed pellet quality and
growth performance, blood indices and Jejenal morphology of broilers

Introduction: Pelleting is the most common thermal process in the poultry feed industry.
Pelleting aims to compact smaller feed particles into larger ones to increase economic benefits
through increased feed intake and consequently improved growth performance, safety, and
health of broiler chickens. Heat, moisture, and mechanical pressure during pelleting induce
chemical and physical changes that may affect feed components, bird growth, and health, From
a nutritional point of view, the partial denaturation of proteins during pelleting improves their
digestibility and allows easier access to proteases (Dozier, 2001). Gelatinization is the
irreversible loss of the crystalline form of starch granules, which makes the surface of the starch
molecule accessible to reagents, solvents and enzymes, which can then break down its glyosidic
bonds and increase the digestibility of the starch (Moritz et al., 2005). Therefore this study
aimed to evaluate the effects of feed processing conditions in conditioners on pellet quality and
growth performance, immune response, and blood indices of broilers.

Materials and Methods: A total of 480 one-day-old Ross 308 broiler chicks were used in a
completely randomized design. Treatments were arranged in a 2x4 factorial arrangement with
four temperature levels (70, 76, 82, and 88 °C) and two conditioning time levels (45 and 65
seconds). The pellet durability index (PDI) was calculated to determine pellet quality. The diets
were fed for 42 days in diets with three periods of starter (1-10 days), grower (11-24 days), and
finisher (25-42 days). Growth performance involving body weight gain, and feed intake, were
measured at the end of each experimental period and the feed conversion ratio was also
calculated at the same. At the end of the experimental period, two birds of each replicate were
slaughtered and blood samples were collected from two birds of each replicate. After
centrifuging the blood at 2500 rpm, the plasma was stored at -20°C until biochemical indices
were analyzed. The plasma protein, cholesterol, triglyceride, LDLD, and HDL, and the enzyme
activity of AST and ALT were determined by the autoanalyzer spectrophotometry. At the end
of the experimental period, two birds from each replicate were slaughtered, and carcass weight
and other internal organs were measured. Additionally, jejunal tissue samples were also
collected for morphological analysis and preserved in formalin.

Results and Discussion: The results of this study showed that conditioning time and
temperature did not have a significant effect on pellet quality and strength. However,
performance indices were affected by the experimental treatments (P<0.05). Pellets produced
at the highest temperature had the lowest daily weight gain and higher Feed conversion ratio
throughout the growth, finisher, and overall rearing periods as compared to the diets pelleted
at 76° and 65 second (P<0.001). The highest carcass efficiency (72.62) and breast relative
weight (25.66) and the blood concentration of total protein (6.44) and albumin (3.7) was
observed in broilers consuming diets pelleted at 82°C and 65 seconds (P<0.001) as compared
to other treatments. The treatments affected the concentrations of glucose, total protein,
albumin, cholesterol, triglycerides, HDL, LDL, and aspartate aminotransferase enzyme
(P<0.001). The concentration of blood glucose was higher in broiler fed with diets pelleted at
70° and 45 or 65 seconds as compared other treatments. The concentration of blood
cholesterol, triglyceride and HDL was higher in broiler fed with diets pelleted at 70°¢ and 65
seconds as compared other treatments. Increasing the conditioning temperature reduced the
concentrations of glucose, cholesterol, triglycerides, and LDL and increased the concentration
of AST enzyme (P<0.001). Intestinal morphological indices such as villus height, villus height
to crypt depth ratio, and absorptive surface area were also affected by the experimental



treatments (P<0.05). Broilers consuming pellets processed at 76°C and 65 seconds had the
highest villus length, villus height to crypt depth ratio, and villus surface area compared to
other treatments (P<0.05). The broilers fed diets pelleted at 88°° had the lowest performance
indices and higher blood lipid (P<0.05).

Conclusion: The findings of the present study showed that a temperature of 76°C and time of
65 seconds improved the growth performance of broilers, and a temperature of 82°C and time
of 65 seconds improved carcass efficiency. In terms of intestinal histological indices, a
temperature of 76°C and a time of 65 seconds was more suitable than other temperatures. The
diets pelleted at temperature of 88°C reduced growth performance and histological and
biochemical indices of blood. Therefore, for higher growth performance of broilers, a
temperature of 76°C and time of 65 seconds is recommended, and for improving histological
indices of the digestive tract and biochemical indices of blood, a temperature of 76°C and a
time of 65 seconds is recommended for pelleting feed for broilers.

Keywords: Cholesterol, Glucose, Jejunal morphology, conditioning temperature and time,
Pellet durability index.
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Table 1-Composition of feed items in experimental diets

STnsS) oS5 .. (Sin V1) ~
(pSskS1psS) Shss ol (5395 VY) (11_24 (559, YO-F)
Ingrediant (g/kg) (1-10 days) days) (25-42 days)
o 54.90 56.69 63.79
Corn
Lgw (g,

Soybean Oil 1.2 1.2 1.2
(CP 78%) Lgus allows

35.00 33.90 25.95
Soybean Meal (44% CP)
) igls
Corn gluten 0.99 0.00 0.00
PAS g
Wheat bran 2.00 2.54 4.16
S Ly S
Carbonate Calcium 1.10 1.19 1.12
Dicalcium phosphate 1.55 1.23 0.58
Sed
Salt 0.25 0.25 0.245
Sl g e
NaHCO:s 0.071 0.073 0.074
e - . 0.25 0.25 0.25
Mineral premix
VA 0.25 0.25 0.25
Vitamin premix
st =]l 8
DL-Methionine 0.296 0.280 0.207
o _‘Jl 0.331 0.294 .0.240
L-lysine
0P8y
Threonine 0.091 0.088 0.06
Sliwlgins' s 0.05 0.05 0.05
Coccidostat . . )
Bentonite 1.55 1.60 1.95
Pl peS o
Toxin binder 0.5 0.5 0.5
w3l e
Multi enzyme 0.005 0.005 0.005
Sbud
Phytase 0.00075 0.0075 0.0075

0l dpwbro (g3s0 dlge

Calculated nutrient

p5kS y kS o g g (55

Metabolisable energy 2980 3080 3170
(Kcal/kg)



(22)3) P& (g2
Crude Protein 2255 20.5 19.00

(10,3) S’

. 1.05 0.98 0.93
Calcium
(1033) o yd BB yid
Available phosphorous 0.53 045 040
Lysine .3 1.45 1.26 1.10
Met+Cys s + oissie 0.91 0.78 0.65
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"Mineral premix supplied the following per kilogram of feed: Cu: 3 mg; Zn: 15
mg; Mn: 20 mg; Fe: 10 mg K:0.3 mg.

2 The vitamin premix supplied the following per kilogram of feed: vitamin A: 5000
IU; vitamin D3: 500 IU; vitamin E: 3 mg; vitamin K3: 3.2 mg; vitamin B2: 1 mg;
Pantothenic acid: 4 mg; Niacin: 15 mg; Pyridoxine:13 mg.
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Y- Completely randomized design

Y -General linear model (GLM)
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Table 2- Effect of temperature and time conditioning in feed processing on PDI

Le> obe; ol L35 bl
Temperature  Time Starter Grower Finisher
70°C 45 97.24 98.48 98.18
65 97.29 98.58 98.22
76 °C 45 97.23 98.57 98.17
65 97.32 98.59 98.24
82°C 45 97.21 98.55 98.24
65 97.22 98.55 98.17
88°C 45 97.29 98.64 98.26
65 97.13 98.57 98.16
SEM 0.060 0.056 0.029
P-Value 0.472 0.700 0.182
sbol @l il
Main effects
70°C 97.26 98.53 98.20
o> 76 °C 97.27 98.58 98.20
Temperature 82 °C 97.21 98.55 98.20
88 °C 97.21 98.60 98.21
SEM 0.894 0.599 0.689
P-Value 0.606 0.596 0.954
obej 45 97.24 98.56 98.21
Time 65 97.24 98.57 98.20
SEM 0.571 0.773 0.772
P-Value 1.000 0.773 0.459

(PLO.05 55 ) 555 150550 L csbline il s i iy (sl 45 (i yo 0 olacl 0
 \/alues within a column followed by different superscripts are
significantly different. (P < 0.05; Tukey's pairwise test). SEM; Standard
error of mean
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Table 3- Effect of temperature and time conditioning in pellet production on the growth performance indices of broiler chickens

lo> Sig Vo) S VF-0 539, ¥Y-V0 S ¥V
Treatments 1-10 days 11- 24 days 25- 42 days 1- 42 days
Lo> OLA}
Temperatu Tim APWG( ADFIC oo ADWG( ADFI( .o ADWG( ADFI( o ADWG( ADFI( .o
re e 9) 9) 9) 9) 9) 9) 9) 9)
70°C 45 2356 2537 1.09°  59.75° 7688 1.28  56.54% 10145 185°  44.86* 6782 152%
ab b
65 2034 2341 116° 6587 77.02 117  56.17%® 10335 1.84° 4520°  67.97 150
76 °C 45 2214 2502 113 66200 7710 117 4151 10248 248° = 3995 6817 170"
ab
65 2324 2305° 099  59.76° 7778 130  60.02° 10278 171° 46.27° 67.80 1461
b
82°C 45 2249 2551 113"  6128% 7690 1.6  46.70™ 10270 220"  40.99"™ 6838 1.66°
ab
65 2352 2381 1.01  5951° 7736 130  5415%® 10348 192°¢  43.90* 6824 155%
ab b
88°C 45 2252  2632° 117*°  6405° 7683 120  3334°% 10206 3.09°  36.25% 6837 189
65 2190 2383 1.09°  5858° 7970 136 32967 9940 3.01° 3459° 6715 194°
ab b
SEM 0776 0595 0.04 1817 1680 0.04 2098 1699 0.114 0.889  1.058 0.043
1 9
P-Value 0.136  0.0041 0.03 0020 0935 010  <0.0001 0.756 <0.000  <0.0001 0.993 <0.000
8 0 1 1
ol @l
Main effects
L 70 21.82 2439 113 62.81 7695 123  56.35° 10240 1.85° 45.03* 6790 151°
0
Temperatl 76 2069 2407 106 6298 77.44 123  5077% 10262 210°  4311% 67.98 158°

re oC



82 22.01 2466 1.07 60.34 77.13 1.28 50.43° 103.09 2.06° 4244 6831 1.61°
°C
88 22.21 25.08 1.13 61.37 7826 1.28 33.15¢ 100.72 3.05% 35.42¢ 67.78 1.91°%
°C
SEM 0.381 049 0.02 0.65 1.21  0.02 1.506 1.44 0.03 0.639 0.85 0.02
P-Value 0.434 0.370 0.20 0.425 0.866 0.57 <0.0001 0.451 <0.000 <0.0001 0.961 <0.000
3 0 1 1
ok 45 2260 25552 1.13 62.81 76.93 1.23 4452° 10217 2.41 4051° 68.19 1.692
Time a
65 2225 2352° 1.06 60.90 7796 1.28 50.828 102.25 2.12 42492 6779 1.61°
b
SEM 0.269 034 0.02 0.46 0.85 0.03 1.065 1.01 0.01 0.451 0.60 0.02
P-Value 0526 <0.001 0.02 0.147 0.389 0.13 0.0002 0.950 0.001 0.0036 0.589 0.013
9 4

Sl ot s IFCR (5.,5) wlisy STygs Gpae ik ADF (58) s, 035 oiolsél usite ADWG

ADWSG: Average daily weight gain (g); ADFI: Average daily feed intake (g); FCR: Feed conversion ratio.
3b\/alues within a column followed by different superscripts are significantly different. P < 0.05; Tukey's pairwise test. SEM; Standard error of

mean
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3 ) ity slad (VL oslizal o (L5 Koty 8IS (slaled Sl igmasS)y b 5 30
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Omed W) ol SG4b 0dg) s Jobo el o 0I5 il S 01,8 il a3 A g VO Fo slao
Jsb 9 (i » el S sls lej o sl > 55 (Abbasi pour et al., 2021) 4, Sen ¢ yo0 owbs
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o o (S ailS (0,5 il ax 0 AA) sleo o8l L aS 8 )T a5 el o (S jeb 4 ablioni
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Table 4- Effect of temperature and time conditioning in pellet production on the carcass relative weight and relative length of intestine in broiler chickens (% of live body weight)

R

o “ ) el o 8 ) i an3jlgd Jobo 533 Jsb ekl Jsbo
- o ” Ko o . et e Bursa e st = ™ Duodenu  Jejunum lleum
Temperatur Tim  Carcas . . Abdomin Pancreas Gallbladde Hear Splee
Breast Thigh liver of m length length length
e e S al fat es .. r t n
Fabrici (um) (um) (um)
us
70°C 45 5854° 25053 1192 201 1.88 0.25 be 0.18 0.10 0.46 0.12 40.60 2 82.30 72.90 2
65 67.82 24.17* 1208 211 210 0.29%¢ 0.2 007 054 012 3460" 74.20 69.40 %
ab
76 °C 45 56.53° 2454% 1140 213  1.87 035%®  0.16 0.11 048 010  37.77° 79.11 66.66 *°
65 62.76 2461%® 1194 213 1.70 0.23¢ 0.16 0.10 053 0.11 29.90 ¢ 71.10 55.40 P
ab
82 °C 45 58.40° 23673 1421 232 1.77 0.36% 0.22 0.11 054 0.12 36.88" 83.00 71.33@
65 72.62% 25662 1221 2.07 2.00 0.27 abe 0.16 0.07 045 0.10 33.60" 81.90 64.10 2
88 °C 45 58.48° 24353 1163 2.15 1.56 0.25 abe 0.15 0.08 053 0.10 35.11°% 83.11 62.66
65 59.33P 21.65° 1194 2.36 1.76 0.25abc 0.16 0.09 054 0.12 31.90°¢ 82.50 80.90 2
SEM 2879 0.848 0650 0.15 0.178 0.024 0.025 0.013 0.04 0.010 2.623 4.411 4.148
0 3
P-Value 0.0014 0.071 0119 0.73 0501 0.0017  0.388 0.152 0.62 0.429 <0.0001 0.388 0.003
2 0
ol @l
Main effects
70 63.18 2461 12.00 2.06 1.99 0.27 0.15 0.08 050 0.12 47.60% 78.25 71.15
°C
L 76 59.65 2457 11.67 213 1.79 0.29 0.16 0.10 050 0.11 36.83° 75.10 61.03
°C
gempe""t“r 82 6551 2467 1321 219  1.89 0.31 0.19 009 049 011  3524° 82.45 67.71
°C
88 5890 23.00 11.70 2.26 1.66 0.25 0.16 0.09 053 0.11 34.00° 80.80 71.78

°C




SEM 0.847 0561 0.478 0.08 0.114 0.017 0.014 0.009 0.02 0.007 1.531 3.524 3.652

1 5

P-Value 0.083 0.151 0.078 0.60 0.301 0.076 0.472 0.440 0.78 0.640 <0.0001 0.254 0.044
0 3

obe; 45 57.99° 2440 1229 215 1.77 0.30° 0.18 0.10% 050 011 44.34 2 80.88 68.39

Time 65 65.63% 2402 12.04 217 1.89 0.25" 0.15 0.08 ° 051 0.11 32.50° 77.42 67.45

SEM 0599 0.39% 0.338 0.05 0.081 0.012 0.013 0.006 0.01 0.005 1.245 1.956 2.521
7 8

P-Value 0.008 0527 059 090 0.351 0.028 0.207 0.035 0.70 0.835 <0.0001 0.157 0.749
3 8

Do il 3l
Interaction effects

(PRO.05 55 ) sis 5015 b csyblins gty itn il i (sl 45 iy 0 ol
3 \/alues within a column followed by different superscripts are significantly different. P < 0.05; Tukey's pairwise test. SEM; Standard error of mean
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S0 oloj b dyd Vo glod Jlai )3 bigye oyss syl clalé oy iy (P<0.0001) 391 5Vl 4l ¥0 oloj b
il axeh BB Coles gl ¥O loj bas 0 Ve jle b dunlde )0 o 4 jlade opl g A saalie (VFA/AY) agls
05> o JoymdS 5 59 clale LialS o Wl oo Siidy S loj 0 5 SYgb 5 Lo l3El (IS sk &
Mo GRE YL lagle) 5 blod 3 sl 5 JS oufipn clile & b 2 ogd i slorgs
Sl aS 09 Al FO flos basd VE 9 Ve slod slajles 4 bgsye b pnlS o5 clale oy i, ((P<0.0001)
los Jla > HDL lade oy yidis e opmiomod Cadld (6)l3 sime <gles agli ¥O loj g am yd AV (slod Jlos b (6,L]
Al PO oloj b ax 3 AY o 9 4dB YO ploj b a3 V8 9 Ve (slod (slojlass &y Cuns 436 50 (loj b 4> o Ve
Jde cpl &8 ub s asl FO Gloy b as 0 V& slod jlewd j0 55 LDL Glage oy gy (P<0.0001)ais odnlice
M slod 53 il pginel Clbjlpusl o 31 cedlad el (6l ine glis a2 Ve lasi 2 & oo plos 4 o
Al PO Gloj b a0 AY (glod jlass &y Cuns () e ol &y «Supiily SIS A5l £0 5 YO (loj 93 2 )3 9 420
2w ol polie g 395 o sime sl gimel ¥y SiiiadilS loj g Lod 13U blie > o9y adly yiul3al
b ] w3l s ialibl o b adls ol LialS cel Yoane 5YL oloj o Lo 45 Il 45 cidgs olyen

A5 oo 5yl el

Casl 3 0y90 igile pled slasbu 3 (Sdlie (slauld alS sl (5551 0aiS el 03le e 4 SIS
s3loalil g ol spdy GBS Gl coled 3 g (sdke dlge o slatigy (LS ) ete BB STygS (59l 5
Ay 5 Sl 5 g > S| 4 ke Sgs Bpamn 30lS b (55 55 505 Cale il s i 518
a3 AD (glod > ey oS a5 51 55 S5l e o sl ons 3)l;S . (Abbas et al., 2020) 34 o0
ool Sl g 5l A8 o a2 )3 Ve (glod 3 ey oaiS B pan (5550 o] clale b auglio 3 35 il
(Ighani et al., 2020) 39, 3,5 ko 43 > M slod o5 00d (5 9]0 s 4

clle (Attar et al,, 2018) cil ialS s oS clale @ids ¥ 4 ¥ 5 el S ulS by il b
ol Slyss Jaa s, 35 i9m | (Ko 35 oo )3 e 5 (Su55 Jolge i o5 g Jg il
o Jlid 4 5 STy Bpme (21531 L 45 g pobo 40 )15 ariitns abaly 1y (33 L o o Jg el €8l (pizeen
» &y y5l8 (Lundblad et al., 2011) sl oo Gaal3l 5 (95 s Sl Sl (o 2 5 09 G133

A 5 Ve Ko lS slod cov cdy Slhyes g s sladllas j> (Amirabdollahian et al., 2014) >4 0
a0 A slod cow cldy booads adss slads g ;0 LDL § w5 oy cdale wl ooy lis ol 5 il asjo
HDL 5 s clole e 51302 sy 38 b )3 Vo lod oy b o 05 slodzge 31 315 b

(Ighani et al., 2020) 54y sYL 5,5 ol a5 Vo slod cov iy b odds 435 slads o>
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Table 5- Effect of temperature and time conditioning in pellet production on the blood biochemical indices and enzyme activity (U)in broilers

> oles 595 55 oo cesdl Js il SpdS sy
Temperatu Tim  Glucose Total Albumi  Cholester Triglycerid HDL* LDL 2 AST4 ALT®
re e Protein n ol e
70°C 45 25871*  532¢ 2799 156.98*  77.14%®  4428° 13846°% 252.02  3.68
abc
65 247.20%°  6.17% 3637  169.87% 9529  5841% 142.97° 256.08  3.69
abc
76 °C 45 201.79° 537 284 12569  66.30°  4042° 109.43° 21518  3.30
bc
65 24133 6.44° 3.70%  148.74° 9410  4856% 124.10% 26477  3.81
ab ab
82°C 45 20312°  6.42° 311" 12030°  66.87°  4951* 9820° 25251  3.78
ab
65  236.14 5.91° 321° 123.08¢  63.11°  4215° 104.22° 20454°¢ 359
ab
88 °C 45 200.12°  6.02% 314 122.71¢  76.96® 4846 106.34° 285.06° 4.14
65 23133 584" 325" 14090  76.06®  49.40%® 120.43° 285.94% 3.34
ab
SEM 9.333 0.113 0.075 8.145 4.940 2342 11304 14587 0.326
P-Value <0.0001  <0.0001  <0.0001 <0.0001  <0.0001  <0.0001 <0.0001 <0.0001 0.652
ol @l
Main effects
70 252.95°  575° 321 16343  86.22° 51.34 14322  254.05  3.68
°C
L 76 22656°  574° 327  147.20®  80.20® 4949 14176  239.97 355
°C
TOMPerAl gp  21963°  6.08° 316  12169°  6499° 4583 10122 22853  3.68
°C
88  21317° = 6.13°? 320  131.80"™  7651% 4893 11339 28550 375

°C




SEM 6.61 0.08 0.05 5.75 13.63 1.65 7.99 10.315  0.231
P-Value 0.0003 0.005 0.552  <0.0001 0.0006 0.135 0.0004 0.358  0.941
ol 45  215.93P 5.84 P 2975  131.42° 71.82° 4566° 113.11° 251192 3.73
Time 65  240.22% 6.01 2 3452  150.642 82.14 2 52.13%  136.682% 227.83°  3.60
SEM 4.66 0.05 0.03 4.07 9.63 1.17 5.65 7.29 0.16
P-Value 0.0004 0.039 <0.0001  0.001 0.004 0.0002 0.004 0.026  0.582

(PLO.05 55 ) 555 150550 L s blins gl hitn ik iy (sl 45 (i yo 9 oas] 2
yedlgisel VI Gl siool SBylul” (ol B cagnsd ™ b J& (85992

! High-density lipoprotein; 2 Low-density lipoprotein; *Aspartate Aminotransferase;* Alanine aminotransferase
3 \/alues within a column followed by different superscripts are significantly different. P < 0.05; Tukey's pairwise test.



bl 5 (ALT) Sl gt (50T (505 sl Cle o e Gl S ] (slo a3l 1 S
o ke Jals s el Slygs & 63,5 oy e (XUE et al., 2017) cusl (AST) jlyauil gisel
o (Amoozmehr et al., 2023) s (o5)] Slygs b duslio 3 (2565 clads gy 95 ppw ALT9 AST (cla
5 AST (a3l cdale jiol38l Caw yuioblS 55 il a0 VY clos jd cl (6)90,8 (6,503 adllas ,> x>
oial38l ol a8 (Amirabdollahian et al., 2014) s il oS olw 450 AY gAY (glod b auglis DALT
5 ol slod &S €O womd lgpe (IS gk Bl 08T ol (6523585 50 BT eims LS Wil e clale
P9 o CubsS CuS GialjEl g 4S5 o sl Jshe 3)Ses dguae e Siia A5 VL e

() Jod> 5> poiss cowlids oy Olyusd p Sl (glod 5 oo 15l Jools golis 1039 (owlnd CSw
G35 adb FO loj e 5 0,5 Sl a0 V8 glod j0 ol (gygly8 cdy L &S SlieS slads g sl 0ads &)
S5V (P<0.024) j5 coluo 5 (P=0.059) S 305 & 0 e85 Cumd P< 0.025) 5 gl cings o
20 Cot Cag)S Bes g ip oy Aih Al O ol Gde g 0,8 il ax > AY (gled 3 &y 0ps 4 G
XS5 el sl e

Sl 009y (b Couy g (owlid CBl sl jasls 9 0l (gixe dlge wds 5 5)leS jd wlwl it SO ey,
Gl g (1B)l95 ol )b b malitene yobo &y Can S (o & jp ElE)] G 9 S )5 (Bos G 5] Al
oy Ak )d Sy Sl glod & W ST o)l Sl Kimg} (Zhang et al., 2024) cwl koo Slles 034,
dgeker 45 )3 9 039) (sl By Sla At LE S5 G g Al Ll 136 0y (LB)IS Cud)b Wil e
23,8 )55 gladllas yo (Cui et al., 2024) |)\SKen 5 sow (ZNaNg et al., 2024) 545 55y Ay 3, Slos
Dlgs o a5 A5 poill 5 amdjled Al 13 s S e sy el s i l38] s « Sl S8 slod iljel &S
il (ko Slgo (ol 45 152,8 Sladiy (8 lllo 3l 15, 3,Skes 355t 9 (oS byl Ll 1 (sl
Zang etal., ) sgb g0 03g; ;> Faily slojy sl amedi 3 g )y i ged 5 L) s S|hgs (B3l 25k ]
Sge Lla (gl yuin cud)ls 5 ogMe &S Cawl BN 43 639y oMl dgupe s Ll yuil slaj, (2009
Salahshour et) -l,Sea ¢ jquidis .(BOrsatti 2020) wiS' o bl 634, bl ;3 (Ko )bSS 9 (81655 ((gdse
SoS Wy gl cilisn giio dlgo sty s g o yiuod & o SipidalS sloj & 3,8 1S (al., 2023

s o gt |) IS oSted (i3l sla S plojen ysbo 4 5 03,8

(a,508) (055 Slat gy 035, 355 (pulid ) Syl €y Sigs g )8 53 St ls ol 5 Los il =1 Jgn
Table 6- Effect of temperature and time conditioning in pellet production on the jejunal morphology in
broiler chickens (um)

Lo olej in €4) i oo CaS Ges V/SA 2
Temperatur ~ Tim Villus Villus width ~ Crypt VH:CD! (mm?)
e e height depth
70°C 45  1296.02 % 96.70 136.35 9.50 2 555.17 2
65  1289.30 ® 98.15 129.00 9.99 a 509.69 2
76 °C 45  1277.70% 97.10 132.10 9.68 2 532.00 2
65 1319.60°2 96.95 129.30 10.20 2 577.402
82 °C 45  1306.60 ® 98.60 135.00 9.67 554.41
65 1222.78° 98.05 128.40 9.52° 493.34°
88 °C 45  1255.10% 95.05 129.95 9.66° 506.36 2°

65 1303.80 & 96.30 132.55 9.84 541.85




SEM 19.205 1.042 3.799 0.234 17.483

P-Value 0.025 0.320 0.238 0.059 0.024
70 1292.66 97.42 131.18 0.85 532.43
oC

i 76 1298.65 94.02 135.90 9.55 554.70
oC

eTemperat“r 82 1265.69 98.35 131.70 9.61 523.87
oC
88 1279.45 95.67 130,55 9.80 521.11
oC

SEM 13.58 0.737 2,687 0.149 12.363

P-Value 0.313 0.103 0.495 0.104 0.267

o 45 1283.86 96.86 133.10 0.64 536.98

Time 65 1283.87 97.36 131.56 9.72 530.57

SEM 0.61 0.521 1.90 0.105 8.74

P-Value 0.999 0.502 0.571 0.695 0.607

(PLO.05 ¢ 55 ) 555 150550 U s bline lis s il s (sl 45 (g yo 9 dlasl
Harre rag)See) sy coluws T ) Bos & jp Jobo Cod !
Sl e o2zl SEM
L Villus height to crypt depth ratio; ? Villus surface area (um?)
2b\/alues within a column followed by different superscripts are significantly different. P <
0.05; Tukey's pairwise test.
SEM,; Standard error of mean
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