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Extended abstract

Background: Agricultural by-products can be used as part of the diet; they also reduce animal
feed costs, which reduces the risks of environmental pollution. The advantage of agricultural by-
products, including garlic and onion peel, is due to their abundance, availability, renewability,
and non-competitiveness with food. Garlic peels contain lignocellulosic and polyphenol
compounds. Onion peels have been identified as a source of flavoring compounds, insoluble fiber,
non-structural carbohydrates, and polyphenols. Therefore, this experiment aimed to study the

effect of different levels of garlic and onion peels on performance, gastrointestinal tract
characteristics, blood parameters, and meat quality in broiler chickens.

Methods: In total, 250-day-old Ross 308 broiler chickens were modulated in five treatments, five
replicates, and 10 chickens in each from 1 to 42 days of age in a completely randomized design
in the current study. The experimental treatments included 1) control (corn and soybean meal), 2)
control + 2% garlic peel, 3) control + 4% garlic peel, 4) control + 2% onion peel, and 5) control
+ 4% onion peel. First, a basal diet was formulated according to Ross 308 broiler nutrition
specifications (2022) based on the standardized ileum digestible amino acid (SID) and ideal
protein pattern. For this purpose, the basal diet based on corn- soybean meal was formulated for
starter, grower, and finisher periods from 1 to 42 days of age. Then, the basal diet was diluted by
2 or 4 % of garlic or onion peel, respectively. Feed intake and body weight were recorded weekly
and cumulatively. Body weight gain (BWG) and feed conversion ratio (FCR) were calculated
based on these data as hen/day. At the end of the experiment (42 days of age), one chicken in each
replicate was killed to measure the carcass and the gastrointestinal tract (GIT) characteristics. The
measured parameters were carcass weight, breast and thigh, whole weight of GIT, proventriculus,
gizzard, pancreas, liver, duodenum, jejunum, ileum, cecum, length of the small intestine, and
cecum. Also, one bird per replicate (n = 5) was killed by asphyxiation with CO,, and then the pH
of the crop, proventriculus, gizzard, duodenum, jejunum, ileum, and cecum digesta were
measured by a pH meter.

To examine blood parameters, blood was collected from the same chickens selected for slaughter,
and the serum glucose, cholesterol, and triglyceride concentrations were measured using a Pars-
Azmon kit by a spectrophotometer. The concentrations of alanine aminotransferase and aspartate
aminotransferase enzymes were determined using the Pars-Azmon kit by an autoanalyzer. In
addition, meat quality parameters, including thigh and breast meat color, as well as dry matter,
cooking loss, and water holding capacity in the breast meat, were tested immediately after
slaughter. The meat color indices, including lightness (L"), redness (a"), and yellowness (b*), were
evaluated immediately at zero and 24 hours after slaughter by a Hunter Lab device. The data were
statistically analyzed by SAS statistical software and the general linear model procedure. Means
were compared by Tukey's test at the 5% probability level.
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Results: The growth performance of broilers was not affected by treatments in the starter and
finisher periods (P > 0.05). However, the inclusion of 2 and 4% onion peel in the diet significantly
decreased feed intake and BWG in the grower period and in the whole rearing period (P < 0.05);
however, the FCR was not affected by the treatment (P > 0.05). Carcass yield and thigh or breast
percentage were not affected by the dilution of the diet in response to garlic and onion peel (P >
0.05). The inclusion of garlic and onion peel in the diet tended to significantly increase the whole
weight of the GIT (P = 0.08). A significantly increased relative weight of the gizzard was
observed by feeding broiler chickens with a diet containing 4% onion peel (P < 0.05). The pH of
different parts of the GIT was not affected by treatments, except in the crop, which significantly
decreased in chickens fed with 4% onion peel (P < 0.001). Serum cholesterol and triglyceride
concentrations were significantly decreased in the treatments containing garlic and onion peel
levels compared with the control group (P < 0.001). The thigh meat redness index (a*) at zero
time after slaughter decreased in the birds fed with 2% and 4% garlic peel compared with the
control treatment (P < 0.05), but this trait was not affected at 24 hours after slaughter (P > 0.05).
A significantly decreased brightness index (L") of the breast meat was observed by the inclusion
of 4% garlic peel in the diet (P < 0.05). However, dry matter, cooking loss, and water holding
capacity were not affected by treatments in this respect (P > 0.05).

Conclusion: The general results of the current experiment show that supplementation up to 4%
garlic peel could be recommended in the diet of broiler chickens for GIT development without
any negative effect on performance. Broilers fed with different levels of garlic and onion peel
presented lower blood cholesterol and triglyceride concentrations and were similar in carcass
yield compared to the control group.
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! Provided per kilogram of diet: Vitamin A: 9000 IU, Vitamin D3; 2200 IU, Vitamin E: 21 IU, Vitamin K;: 5 mg, thiamine: 1.8 mg, riboflavin: 6.6 mg,
Niacin: 32 mg, Pantothenic acid: 25 mg, pyridoxine: 2.9 mg, 0.15 mg: biotin, cobalamin: 0.015 mg, acid folic: 1.2 mg.

2 - Provided per kilogram of diet: copper: 10 mg, iodine: 0.99 mg, iron: 50 mg, manganese: 99 mg, selenium :0.2 mg, zinc: 84 mg.
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Table 2. Effects of different levels of garlic and onion peel on the growth performance of broilers in different breeding periods

(S ¥V L)) (559, ¥Y B YD) L (539 YT B W) s, (5390 V2 5Y) o]
(1 to 42 days of age) Finisher (25 to 42 days of age) Grower (11 to 24 days of age) Starter (1 to 10 days of age)
09 uﬁ”')ﬁ' Lﬂ)? L. 5058 51)95 . 5,058 51)95 L. 5,058 Jl)? oS
Jﬂ)"; w)‘o ON L:")"“o ‘-J)'\') e (U)/B u:;)B u")“"’ J"w w)‘c (U)/s u:)) > uﬁ)*“" J’M w)‘o (U)/ﬁ u:)) > uj)'@“ Tre)atr;lent
R e e ST 39 p5) o e STes 59 p)S) o e e 59 p)S) o e
v )}’? ()5/(’)?) ()5)/]’)5) E )}9; Body weight ()5)/.(’)5) E )}’? Body weight ()5){?)5) F )137 Body weight ()9)/'(’)5)
C Body weght Feed intake C gain (g/d) Feed intake C gain (g/d) Feed intake C gain (g/d) Feed intake
gain (g/d) (g/d) (g/d) (g/d) (g/d)
1.770 53.70% 95.12° 1.981 77.71 153.62 1.491 48.712 72.81° 1.201 17.30 20.81 1
1.691 55.91* 94.63* 1.853 84.22 156.13 1.462 47.41% 69.02: 1.162 17.10 19.72 2
1.734 52.72% 91.33%® 1.932 77.03 148.54 1.454 46.82% 68.01° 1.231 17.12 21.11 3
1.752 50.63¢ 88.74° 1.974 73.24 143.92 1.452 45.12° 65.41° 1.232 17.63 21.63 4
1.768 50.62¢ 89.54° 1.990 73.82 147.12 1.450 44.93% 65.31° 1.173 16.74 19.64 5
Y e 2
0.0311 0.962 1.191 0.042 2.271 2.601 0.0312 0.772 1.451 0.053 0.422 0.981 J)L\’SLE"I\IAfU”
0.3811 0.0315 0.0123 0.3520 0.1836 0.2014 0.7904 0.0217 0.0135 0.9222 0.6921 0.6910 JIE”\}/I 15"““’
-value
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Experimental treatments: 1) control, 2) control + 2% garlic peel, 3) control + 4% garlic peel, 4) control + 2% onion peel, 5) control + 4% onion peel.
a - b: Means that do not have a common letter in the columns have significant differences (P < 0.05).

! Feed conversion ratio (FCR).
2 Standard error of the means.
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Table 3. Effects of different levels of garlic and onion peel on carcass characteristics (%), relative weight of the gastrointestinal tract organs (% of live BW), and the length of the small
intestine and cecum (cm) of broilers at 42 days of age

039y Jsbo NP N s
P b poSes psil] T w3jlg> . oS3k S Yodne sty S ol JS o)) o Y o, Soss
(l:ecum el Cecum Tleum Jejunum Duodenum Liver Pancreas Gizzard' Proventriculus' Gastrointestinal Thigh Breast Carcass Treatment
ength lenth tract yield
eng
20.0 163.20 0.77 0.84 1.30° 0.53 1.97 0.26° 1.61¢ 0.38° 12.04 28.10 39.60 66.39 1
19.2 172.60 0.73 0.80 1.31° 0.55 1.98 0.25° 1.70° 0.41° 11.93 28.11 39.40 65.61 2
18.2 171.20 0.72 0.91 1.39% 0.60 2.13 0.29° 1.94% 0.46* 13.17 26.95 37.67 65.75 3
18.4 173.80 0.79 0.99 1.57* 0.61 2.00 0.27° 1.8430¢ 0.42% 12.95 26.27 35.48 66.32 4
18.6 171.8 0.74 0.86 1.46° 3 2.12 0.33% 1.99* 0.42° 13.19 27.28 35.90 67.61 5
sl
0.452 10.09 0.044 0.055 0.059 0.047 0.094 0.014 0.089 0.018 0.388 0.773 2.670 1.062 VQ)IJ)'L:“,‘
SEM?
0.0889 2.02 0.7224 0.1863 0.0387 0.2336 0.6212 0.0073 0.0378 0.0293 0.0852 0.4342 0.3756 0.6921 J\;M;‘ ICJQN
-Value

o Comgy 3o )3 ¥+ 085 (0 Gl Covgy 2o ¥+ 2L (¥ ¢y Cowgy duoyd ¥ 2l (V ey Cawgy 2o yd ¥+ 38l (¥ calis (V z pivloj] (slo o
(P < o[ 0) Xt s me M3yl (g )lol YL 5l sitns S ynie gy (hyls &5 ola 5 Silie (gm0 by ra—bec
(B IS g odme i —)
(Pl + poiss + andjlsd) Kok o35 Jsb ¥
o Sl 3kl (gllad Y
Experimental treatments: 1) control, 2) control + 2% garlic peel, 3) control + 4% fgarlic peel, 4) control + 2% onion peel, 5) control + 4% onion peel.
a-b-c: Means that do not have a common letter in the columns have significant differences (P < 0.05).
'Empty gizzard and proventriculus.

2 Small intestine (SI) length (duodenum + jejunum + ileum).
3Standard error of the means.
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Table 4. Effects of different levels of garlic and onion peel on the pH of different parts of the gastrointestinal tract organs digesta of broilers

poSw Pkl P35 andjly> oS odne sl oba s
Cecum Tleum Jejunum Duodenum Gizzard Proventriculus Crop Treatment

6.30 6.41 6.11 6.15 3.57 3.82 5.47%

6.40 6.13 6.15 6.19 3.59 3.86 5.44° 2

6.60 6.61 6.05 6.30 3.16 3.27 5.528 3

6.68 6.23 5.97 6.24 3.48 3.67 5.46* 4

6.52 6.31 5.91 6.18 3.81 3.80 5.04° 5

\ e 3
0.107 0.113 0.146 0.058 0.115 0.136 0.030 A)I'bsl‘g’l\l/[fu”
0.3565 0.2393 0.6877 0.5626 0.0998 0.1732 <0.0001 JL;";‘ 13"““’
-value
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Experimental treatments: 1) control, 2) control + 2% garlic peel, 3) control + 4% garlic peel, 4) control + 2% onion peel, 5) control + 4% onion peel.
a—b: Means that do not have a common letter in the columns have significant differences (P < 0.05).
!Standard error of the means.
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Table 5. Effects of different levels of garlic and onion peel on the blood parameters of broilers

(2ol iyl Al (dl251g) gl o (ol S o) oS sy (ool o) JarE (ol R ) 555 e
AST? (U/L) ALT' (UL) Triglyceride (mg/dl) Cholesterol (mg/dl) Glucose (mg/dl) Treatment
208.0 14.0 87.40° 125.4° 186.4 1
211.0 16.0 80.60° 112.8° 188.2 2
216.4 16.6 71.60° 103.4° 192.0 3
217.0 15.6 80.00° 104.2¢ 196.40 4
204.8 16.0 76.40 104.0¢ 204.0 . 5
5.091 0.689 2163 1.862 10.451 2l slas
SEM
0.3029 0.1372 0.0013 <0.0001 0.4753 Jool &
P-Value
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(P < e]e0) diad o gme BMST glyls (g)lol Hhai 5l it S yde gy (gl &S ol ko gt o 4> ta-b-c
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Experimental treatments: 1) control, 2) control + 2% garlic peel, 3) control + 4% garlic peel, 4) control + 2% onion peel, 5) control + 4% onion peel.
a-b-c: Means that do not have a common letter in the columns have significant differences (P < 0.05).

' ALT: Alanine aminotransferase, > AST: Aspartate Aminotransferase.

3 SEM: Standard error of the means.
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Table 6. Effects of different levels of garlic and onion peel on some meat quality of broilers at 42 days of age

A ob
() i a6 oS (slmaminnl 3 Breast Thigh
Breast meat quality parameters (%) S 5l e el VY o olej iS5l Gy <l YF o ol
24 h after killing Zero time 24 h after killing zero time
5 Jeols cal N el L
(A)esy ( );\,a‘éfr ﬁin e D > &%) [E354 ~09) &%) T3y ~9) 825 T3y ™09) ey Y5508 | b, Sloss
Cooking loss (%) capacity (% )g ma{tyer b* a* L* b* a* L* b* a* L* b*3 a*? L*! Treatment
64.6 15.2 74.32 -2.04 6.83 53.0 -2.81 11.2* 48.2 -2.88 7.30 52.4 2.3 11.5% 48.8 1
70.0 16.7 74.60 -3.25 7.77 50.7 -2.72 8.06" 48.4 -3.85 7.05 55.2 -3.32 8.14° 50.6 2
68.6 14.2 74.65 -3.48 8.11 50.6 -4.71 6.56° 46.5 -2.62 7.02 50.3 -3.27 7.65° 50.8 3
69.9 14.5 74.22 -2.07 6.67 533 -4.41 6.00° 46.9 -2.96 6.05 56.7 -4.46 9.09% 54.3 4
69.2 15.2 74.95 -2.0 8.88 51.3 -5.66 6.81° 473 -4.50 8.29 55.8 -4.32 9.69% 53.4 5
%5 stiwl glas
2.350 0.841 0.395 0.952 1.041 0.877 0.883 0.941 1.093 0.761 0.831 1.970 1.092 0.852 1.348 ) ff
SEM
0.4810 0.3716 0.7405 0.6793 0.5674 0.0538 0.1245 0.0091 0.1096 0.4003 0.4722 0.1289 0.4436 0.0416 0.0621 Jll:’:;l Fjﬁw
-Value
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Experimental treatments: 1) control, 2) control + 2% garlic peel, 3) control + 4% garlic peel, 4) control + 2% onion peel, 5) control + 4% onion peel.
a — b: Means that do not have a common letter in the columns have significant differences (P < 0.05).

' L*: Lightness, *a*: Redness, *b*: Yellowness.
4 SEM: Standard error of the means.
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