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Table 1- Ingredients of diet and chemical Composition of basal diet

(J..o)b) Lf{‘)?fm‘ J.thb).ao WAJLQ:M)A‘"
Feeds Ingredients (%) Control Diet 4% Apple Pulp
= 50.0 50.00
Corn
P 15.45 9.65
Wheat
bgws oS’
- : 20.28 21.05
Soybean meal
bigw %9,

. 4.20 5.25
Soybean oil
o Al
s 0 4.00
Apple pulp
o g, 8.09 8.09
Oyster shell
Sl oS 53 1.16 1.13
Dicalcium phosphate
plab ol 0.31 0.31
Salt
oty JoSa 0.25 0.25
Vitamin premix
e JoSo 0.25 0.25
Mineral premix
osete =l 1 2
DL- Methionin 00 0.0

(bJ.JB d.wbu) d)L‘\ 0> diﬁw .\|9o
Calculated composition of basal diet

edgilio JB (555l 2900
Metabolizable energy (Kcal/kg)
(10)) pB (nS9 14.50
Crude protein (%)
(12)3) ol 3.40
Ca (%)
(10 )3) oyiod Sy 0.33
Available phosphorous (%)
(82)3) @2

2 0.16
Sodium (%)
(M)ﬁ) o3 0.72
Lysine (%)
(20p) O T gt 0.55
Methionine + Cystine (%)

Tryptophan (%)

(M)ﬁ) e 0.33
Methionine (%)

TVitamin premix per kg of diet: vitamin A (retinol), 2.7 mg; vitamin D3 (cholecalciferol), 0.05 mg; vitamin E (tocopheryl acetate), 18 mg; vitamin Ks,
2 mg; thiamine, 1.8 mg; riboflavin, 6.6 mg; panthothenic acid, 10 mg; pyridoxine, 3 mg; cyanocobalamin, 0.015 mg; niacin, 30 mg; biotin, 0.1 mg;
folic acid, 1 mg; choline chloride, 250 mg; Antioxidant 100 mg.

*Mineral premix per kg of diet: Fe (FeSO4.7H20, 20.09% Fe), 50 mg; Mn (MnS04.H20, 32.49% Mn), 100 mg; Zn (ZnO, 80.35% Zn), 100 mg; Cu
(CuS04.5H20), 10 mg; | (K1, 58% 1), 1mg; Se (NaSeO3, 45.56% Se), 0.2 mg.
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Table 2- The effects of apple pulp and probiotic on performance of laying hens in 65 — 76 weeks

Suim 16 1565 iS5 o55 slagye 5,Skes
Performance of laying hens in 65 — 76 weeks

Tr.eatr"nents . (#55) Eram5 0339 Eron?S Mg Slodg5 Ay Srae Sl ‘JJJ‘ ‘)‘0
b gl Egg (3 Goderde®)  Galenles) e

Weight Egg production Egg mass Feed Intake -

conversion
(9) (%) (9/hen/day) (g/hen/day) ratio

(10 s dlis
Apple pulp (%)
0 60.71° 50.44" 30.60° 100.01 3.27°
4% 61.70° 58.48° 36.77° 99.71 2.71°
SEM 0.104 0.418 0.356 0.398 0.033
P value 0.0001 0.0001 0.0001 0.3499 0.0001
(EWSHRE g
Probiotic (%)
0 61.14° 53.24" 32.77° 99.77 3.05°
0.005 61.56 58.13° 36.02° 100.11 2.78°
SEM 0.060 0.241 0.205 0.230 0.019
P value 0.0022 0.0001 0.0001 0.4622 0.0001
Intraction of Apple pulp * Probiotic (%)
Apple pulp 0 * Probiotic 0 60.50° 47.38° 28.67° 99.36 3.47°
0/005 509 X Ocapus allis
Apple pulp 0 * Probiotic 0.005 b b b b
0 Sigurgp X 4 oo Alis 60.92 53.50 32.54 100.66 3.09
Apple pulp 4 * Probiotic 0 a a a c
0005 Sguzg X 4 ccopms alis 61.54 57.62 36.07 100.39 2.78
Apple pulp 4 * Probiotic 0.005 61.86° 59.34° 37.48% 99.03 2.64°
SEM 0.104 0.418 0.256 0.398 0.033
P value 0.0001 0.0001 0.0166 0.0543 0.0039

P <OI08) silyiso sl sine S (gl it i By ok gt 0 clopuSilie’

YMeans within a column without a common superscript differ significantly (P<0.05).

ool 0as 405 3 Jgas 5
st e smime Syl s Sigma g e A ) o3lizl
odliwl .(P<O/05) 34 )iS w55 slag po 15 § o9 S Slaw
Cooleis ol (59 03y S5y asld dauy o go cuw Al
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Table 3- The effects of apple pulp and probiotic on egg traits of laying hens in 65 -76 weeks

EropS (o5 Olho
lalol (sl Lo eqg traits
Treatments (u:’l)) [253) u‘>l“’ (f)f) 83,5 (19 (f)f) (RN 039 (f)?) ALogy 039 ()“LEL‘) Awgy ol 9&, »l9
Yolk Yolk Albumin Eggshell Eggshell Haugh
index weight weight weight thickness Ugni ¢
(Rash) (@) (@) (@) (mm)
WP
Apple pulp (%)
0 2.17° 18.11 35.91° 7.39 0.357" 85.22°
4% 2.83° 18.74 38.88° 7.80 0.349° 98.91°
SEM 0.122 0.175 0.477 0.068 0.002 2.778
P value 0.0001 0.7697 0.0111 0.0004 0.0022 0.0002
(1oyd) Kgmg
Probiotic (%)
0 2.72 18.30 37.17 7.60 0.353 88.30°
0.005 2.50 18.62 37.73 7.62 0.356 98.81°
SEM 0.071 0.101 0.275 0.039 0.001 1.604
P value 0.135 0.126 0.316 0.845 0.238 0.004
Intraction of Apple pulp * Probiotic (%)
Apple pulp 0 * Probiotic 0 2.11° 17.52° 36.17° 7.33° 0.356% 80.22°
0/005 509y X Ocapnn allis
Apple pulp 0 * Probiotic 0.005 b . b b a a
0 gy, X 4 s dls 2.22 18.70 35.64 7.45 0.357 90.22
Apple pulp 4 * Probiotic 0 a a a a b a
01005 S5, X 4 s lls 2.94 19.06 37.74 7.91 0.344 95.22
Apple pulp 4 * Probiotic 0.005 2.72% 18.41% 40.03° 7.68% 0.354° 101.90°
SEM 0.122 0.175 0.477 0.068 0.002 2.778
P value 0.0001 0.0061 0.1077 0.0001 0.0001 0.0073

P <OI08) sidlyiso sl sine S (gl it i By o gt 0 SlouSilee’

“Means within a column without a common superscript differ significantly (P<0.05).
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Table 4- The effects of apple pulp and probiotic on blood biochemical parameters of laying hens in 65-76 weeks

0% hesden (ladoul)d
Blood biochemical parameters

ool slaylas S P skee) Jgyials ool p5) IS s J5 Syl sl Y J5e L glaoy

Treatments ’ (1 ; (s (s 2 .5) (EXPRPS (s 2 p8) (s 52 p S ko)
Tri I"““’ ” Cholestrol Albumin Totall protein Uric acid HDL

r('r%é'%el;' (mg.dl) (9.dI) (9.dl) (9.dl) (mg.dl)

(20 o dlis

Apple pulp (%)

0 1140.84% 185.54° 2.84° 6.82 4.83 7.79

4% 1042.01° 123.15° 2.93 6.22 4,08 10.29%

SEM 116.806 16.361 0.506 0.658 0.885 1.2114

P value 0.0026 0.0045 0.0048 0.9453 0.7308 0.0266

(EWSHRE Wy

Probiotic (%)

0 1221.45 138.42 3.52 6.64 4.22 9.78

0.005 1068.60 133.60 4.20 6.57 4.99 9.35

SEM 68.593 10.601 0.292 0.380 0.511 0.997

P value 0.2798 0.8228 0.2592 0.9218 0.4627 0.8330

Intraction of Apple pulp * Probiotic (%)

Apple pulp 0 * Probiotic 0 943.35" 106.89% 4.58% 6.86 5.23 12.75

0/005 509y X Ocapns allis

Apple pulp 0 * Probiotic 0.005 b b

0 Segmpyy X 4 o alis 961.08° 91.78 6.99% 6.71 4.59 8.48

Apple pulp 4 * Probiotic 0 a a b

0005 Siguag X 4 copms alis 1237.58 133.49 3.02 6.96 3.31 8.80

Apple pulp 4 * Probiotic 0.005 846.45° 112.80°% 2.84° 5.48 4.85 11.79

SEM 118.806 8.361 0.507 0.658 0.885 1.728

P value 0.4642 0.6850 0.1403 0.3237 0.6292 0.3501

P <OI05) silyiso sl sine S (gl it i By o gt 0 clouSilee’
YMeans within a column without a common superscript differ significantly (P<0.05)
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Introduction Apple is one of the most important fruits that is produced in the large amount in Iran. It is a
good source of vitamins and minerals and active fiber. Most of the apples that product in Iran are use in food
industry for producing different kinds of apple juices. After Juicing, more than 20% of apple, remain as waste.
The remained matter contain considerable amount of vitamins and minerals that usually found in fresh apple,
moreover it is rich source of pectin and crude fiber. Generally this byproduct discharge to environment and cause
some serious environmental problems. It is thought that use of apple pulp as a part of apple waste in laying hens
diets not only prevent some environmental problems, but also can improve their performance, egg quality traits,
and blood biochemical parameters and reduce the production cost. The current study has been designed to
investigate these traits.

Materials and Methods This experiment was carried out on 192 Hi-line (W36) laying hens in a completely
randomized design as (2*2) factorial arrangement with two levels of apple pulp (0 and 4%) and two levels of
probiotic (protexin) (0 and 0.005%) in 4 treatments, 4 replicates and 12 birds per replicate for 12 weeks (65-76
weeks).

Results and Discussion Using apple pulp and probiotic in diets improved the egg production performance,
egg quality traits and blood parameters of laying hens (P<0.05). Using 4% apple pulp in diets improved the
amount of egg weight, egg production, egg mass, feed conversion ratio, yolk color index, albumin weight,
eggshell thickness and Haugh unit, whereas decreased the blood level of albumin. Apple pulp did not have
significant effects on the amount of feed intake (P>0.05). Probiotic improved egg weight, egg production
percentage, egg mass, feed conversion ratio and Haugh unit. In interaction effects, using apple pulp and probiotic
improved the performance and egg quality traits of laying hens. The highest egg weight, egg production, egg
mass and the best feed conversion were obtained with diet containing 4% apple pulp and 0.005% probiotic. Also
the highest amount of albumin, eggshell thickness and Haugh unit were observed with 4% apple pulp and 0.05%
probiotic. Apple pulp decreased the blood levels of triglyceride, cholesterol and albumin and increased HDL
(P>0.05). In interaction effect, using apple pulp with probiotic reduced the amount of triglyceride and albumin
meanwhile the amount of blood cholesterol increased (P>0.05). Apple pulp contains considerable amount of
essentials nutrients such as vitamins and minerals and secondary substances like antioxidants, crude fiber and
pectin. Use of apple pulp in hens diets improved the digestive tract health and highly amount of these
compositions transfer to birds body and improve their performance, egg quality and blood parameters. The high
amount of dietary fiber in apple pulp may be the main reason of blood parameters improving. The fibrous diets
not only caused the secretion of bile increase but also increased the amount of cholesterol excretion compared to
normal condition. Probiotic created a good environment in digestive tract by decreasing the population of
harmful microorganisms, increasing the number of gram positive microorganisms and reduced pH of digesta in
gut which can have positive effects on performance of laying hens. In diets containing probiotic, only productive
parameters improved, whereas egg quality and blood biochemical parameters were not affected, meanwhile
incorporated probiotic in apple pulp treatments, effectively improved egg quality traits and blood biochemical
parameters more than performance. Apple pulp contain some composition that their digestion have some
difficulties for laying hens, so, incorporation of probiotics such as protexin in diets those containing highly
amount of undesirable composition such as fiber and pectin, can have good effects on egg production, egg traits
and can improve blood biochemical parameters and be useful for efficient use of apple pulp by hens

Conclusion It can be resulted that using 4% of apple pulp in laying hens not only had no adverse effects on
performance, egg quality traits and blood biochemical parameters, but also could effectively improve most of
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them, in contrary with more fibrous feeds that increased the amount of feed intake in bird, using 4% apple pulp
did not have significant effects on the amount of daily feed intake in laying hens. Using 0.005% of probiotic can
improve the performance, egg traits and blood parameters in laying hens.

Keywords: Apple pulp, Blood metabolites, Egg quality traits, Laying hens, Performance.



