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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 glycosidic
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 until analyzing. 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.
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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, and intestinal histological indices of broilers, and a temperature of 82°C
and time of 65 seconds improved carcass efficiency. The diets pelleted at temperature of 88°C reduced
growth performance and histological and biochemical indices of blood. Therefore, for higher growth
performance and improving histological indices of the digestive tract of broilers, a temperature of 76°C and
time of 65 seconds is recommended, and to improve biochemical indices of blood and carcass efficiency, a
temperature of 82°C and a time of 45/65 seconds is recommended for pelleting feed for broilers.

Keywords: Cholesterol, Conditioning temperature and time, Glucose, Pellet durability index, Villus height
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2-General linear model (GLM)
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Table 1- Composition of feed items in experimental diets (g/kg)

Shgs oole (55900 -V) (5590 W\-YY) (539, YO-TY)
Ingrediant (1-10 days) (11-24 days) (25-42 days)
o 54.90 56.69 63.79
Corn
Lgw 0%9)
. 1.2 1.2 1.2
Soybean oil
(CP 7¥) Lgus dlloess
. 35.00 33.90 25.95
Soybean meal (44% CP)
€ 8l 0.99 0.00 0.00
Corn gluten
P g 2.00 254 4.16
Wheat bran ' ' '
Lo dd 1.10 1.19 112
Calcium carbonate
Ol o0ulS 22 155 123 0.58
Dicalcium phosphate
o~ 0.25 0.25 0.245
Salt
SlosS o e 0.071 0.073 0.074
NaHCO; ' ' '
Vo
e JoSo 0.25 0.25 0.25
Mineral premix
Yoo
by JoSa 0.25 0.25 0.25
Vitamin premix
oie =l 2 2 2 207
DL-methionine 0-296 0-280 020
oY =] 0331 0.294 0.240
L-lysine
O 0.091 0.088 0.06
Threonine
Sl S 0.05 0.05 0.05
Coccidostat
A 155 1.60 1.95
Bentonite
PobepmS ¢
Toxin binder 05 05 05
w5l e 0.005 0.005 0.005
Multi enzyme
b 0.00075 0.0075 0.0075
Phytase
c.\;i}d\,mlz,o d.\u J]y
Calculated nutrient
(P)fﬁl‘s » 6)“591‘25) Slogdguw (555l 2980 3080 3170
Metabolisable energy (kcal/kg)
(23) B o9 225 205 19.00
Crude protein
(32,3) el 1.05 0.98 0.93
Calcium
(3253) (o yiud BB jad 4 4
Available phosphorous 053 045 040
o 145 1.26 110
Lysine
Ot + gt 0.91 0.78 0.65
Met+Cys
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1 Mineral premix supplied the following per kilogram of feed: Cu: 3 mg, Zn: 15 mg, Mn: 20 mg, Fe: 10 mg and K: 0.3 mg.
2 The vitamin premix supplied the following per kilogram of feed: vitamin A: 5000 IU, vitamin Ds: 500 1U, vitamin E: 3 mg, vitamin Ks: 3.2 mg,

vitamin B,: 1 mg, Pantothenic acid: 4 mg, Niacin: 15 mg, Pyridoxine:13 mg.
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Table 2- Effect of temperature and time conditioning in feed processing on PDI (%)

EFI)iWL“) o> (&85 ) oo ol Re:J) stk
(oe(,\:r;perature Time( minute) Starter Grower Finisher
” 45 97.24 98.48 98.18
65 97.29 98.58 98.22
26 45 97.23 98.57 98.17
65 97.32 98.59 98.24
6 45 97.21 98.55 98.24
65 97.22 98.55 98.17
. 45 97.29 98.64 98.26
65 97.13 98.57 98.16
08Sle e oliid 0.060 0.056 0.029
SEM
S (e o 0.472 0.700 0.182
P-value
(ke s P
Temperature (°C) Main effects
70 97.26 9853 98.20
76 97.27 98.58 98.20
82 97.21 98.55 98.20
88 97.21 98.60 98.21
0o e olizd 0.894 0.599 0.689
SEM
O (o s 0.606 0.596 0.954
P-value
(5 ) s 45 97.24 98.56 98.21
Time( minute) 65 97.24 98.57 98.20
0o e olizd 0571 0.773 0.772
SEM
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P-value
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aValues within a column followed by different superscripts are significantly different. (P < 0.05;

Tukey's pairwise test).
Sbe jlxe olzsl :SEM
SEM: standard error of mean
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b eiine yobds S jS' Bos 4 jp )] Cund 9 S )8 Bos G
Zhang ) cusl bag ye Sblas 039y Coda g isyleS oK cud )l
2 Syl clo 85 13,8 3l o) Kingg, (et al., 2024
9 -3l 4l ;56 ok (5155 byl Wl e oy ans
3es dgug 4o )3 g 039y (wlidESu) slaadld dgm o
Cui ) o) Sen 5 9w (Zhang et al., 2024) 395 58, A3,
Lo ial5dl 48 15n)S 5 )15 cladllas 55 (et al., 2024
Al >SS Bes 4y )] o (Rl o Siiloul8
5 )55 by Gl (ganb Sl oo & 15 paill 5 amdjld
Slge peeli a8 20,8 dlpsuiig (L8 Cilalllas Lasl Ay 3 Slas dguy
29 Lejn yite 8) quw Shhgs B3l o)l | il (ke
(Zang et al., 2009) 5555 0 039, > yail (glajy sloo) doxs
4S el Qlf.xj).; 3 09, Ceodleo dgabe oM)QLﬁJ )JJ.J.» dlﬂ’)'):i
Sl 5 ISy sie dge Ll yide )b pogdle
o)San g jpixls . (BOFSatt], 2020) w15 e sloxy) 039, bls ;3
St lS lej a8 05,8 5155 (Salahshour et al., 2023)
S Lajy (sl hlises (e dlge yige ol g (o yid &
|y G55 olSis (Sus s Sl Sig closan ssbas 5 o35
Al g0 d9n0

ol S (s (65,5 018 b 03l lgica 515
Sy x5l ool S5 2,50 Sl plas sl Jsbo > (Sl
Cald 53 9 gise s e Sladign (LSl ) (e S
ol )b e S5l glualil g la bl GRS
SIS 4 oo S|hgd Gpae Gials b (B8 og5 5555 clals
ol )35 .(Abbas et al., 2020) 35 oo M)y 5 jlwgcdgu 4
2 old syl ey bosd 435 By o S5 clalé ol
ey Lo im0, b awslis o o5 il 4o 0 AD (gled
clale g 39 ;5 ml 2,5 Sl a3 Ve slod 4> oad (5y9l,8
AYL 318 (5l 405 M glod ot adbigygl3 ey 1> el
(Ighani et al., 2020) s

Cole wids gy 4 92§l Srianls olej SR
Joyals cLle (Attar et al., 2018) el ials o5 5555
3 S 35S e B e 5 (S5 Jelse b 0w o8
2 Joyids £l puiman ool Slys asmo bl 5550
Span Gl &S b4 o)y (cesiitune dbaly i (19 b o
Ja s clBle iy (a2 5 039 GRIB ol Jlsa 5 STss
&9, (Lundblad et al., 2011) 5ol o (i)l 35 95 oy
cale Jalidl e (3,5 (e 423 YY) ol sles > e
- 05> HDL 5 Jg S pulS 6 5 dox I S gl
LJgi e ladllae jo (Amirabdollahian et al., 2014) >4
Olis 213 Sl dx 0 AD 5 Ve Siuio S8 glod cow oy Slygs
L oadbaydas sladsgx 0 LDL g 0y pualS g5 clale oS a0l
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(um)
(o1 Ksiilo) Lo L?L"} _ 353 &l.é.)')-l ))J up)‘ )8 os VH:CD! VSA? (mm?)
Temperature (°C)  Time Villus height Villus width Crypt depth
20 45 1296.02 ® 96.70 136.35 9.50 555.17 @
65 1289.30 98.15 129.00 9.99 @ 509.69 @
76 45 1277.70 97.10 132.10 9.68 @ 532.00 @
65 1319.60° 96.95 129.30 10.20 577.40 @
- 45 1306.60 98.60 135.00 9.67 @ 554.41
65 1222.78 98.05 128.40 9.52b 493.34 b
68 45 1255.10 95.05 129.95 9.66 b 506.36
65 1303.80 @ 96.30 132,55 9.84 @ 541.85 @
05k jlone olizdl 19.205 1.042 3.799 0.234 17.483
SEM
S e gl 0.025 0.320 0.238 0.059 0.024
P-value
70 1292.66 97.42 131.18 9.85 532.43
(o)) Lo 76 1298.65 94.02 135.90 9.55 554.70
Temperature (OC) 82 1265.69 98.35 131.70 9.61 523.87
88 1279.45 95.67 13055 9.80 521.11
0k e ol 1358 0.737 2.687 0.149 12.363
SEM
S e gl 0.313 0.103 0.495 0.104 0.267
P-value
o 45 1283.86 96.86 133.10 9.64 536.98
Time 65 1283.87 97.36 131.56 9.72 530.57
ke Jaa ol 9.61 0.521 1.90 0.105 8.74
SEM
S e s 0.999 0.502 0.571 0.695 0.607
P-value

(P<0.05 ¢ S5 ) 1,3 150385 b (6 b sine gy it Ciliseo By y> (Tl 45yt o 79,0 dlac]

Sl lre oldl SEM (g0 5o (o) 0 colue TS Gas @ 5 Jobo !
a\/alues within a column followed by different superscripts are significantly different. P < 0.05; Tukey's pairwise test.
Villus height to crypt depth ratio; 2 Villus surface area (mm?)
SEM; Standard error of mean
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