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Effects of Feed Supplementations for Fermented Apple Pomace and Cinnamon on Egg Quality
and Performance in Laying Hens

Hwan Ku Kangf, Ok Suk Seo, Hee Chul Choi, Hyun Seok Chae, Jae Cheon Na, Dong Jo Yu, Guen Ho Kang,
Han Tae Bang, Sung Bok Park, Min Ji Kim, Ji Eun Lee, Dong Wook Kim and Sang Ho Kim

Poultry Science Division, Livestock Resource Development, National Institute of Animal Science, Chungnam 330-801, Korea

ABSTRACT This experiment was conducted to investigate the effects of dietary supplementation of fermented apple pomace
(FAP) and cinnamon on laying performance, egg quality and blood characteristics in laying hens. A total of two hundred 57-wk-old
Hy-Line laying hens were divided into five groups with 4 replicates of 10 birds each; control, 0.1% probiotics, 1.0% fermented
apple pomace 1.0%, 0.1% cinnamon and 1.0% fermented apple pomace with 1.0% cinnamon. Chickens fed the diets containing
1.0% of fermented apple pomace showed higher egg production than the chickens fed the other diets. No synergic effect on laying
performance was found when fermented apple pomace and cinnamon were added to the diets in laying hens. There was no
significant major differences in egg quality and serum blood biochemical profiles. These results suggest the possibility that
fermentation of apple pomace could be used as the alternative of antibiotic growth promoters.

(Key words : apple pomace, fermented, cinnamon, performance, laying hens)
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Table 1. Formula and composition of basal diet

Ingredient Basal diet (%)

Corn 57.69
Soybean meal 24.49
Corn gluten meal 3.36
Soybean oil 2.50
DCP 1.66
Limestone 9.72
Salt 0.25
Methionine (99%) 0.13
L-Lysine 0.10
Vitamin-mineral premix 0.10

Total 100

Calculated composition

ME (kcal/kg) 2,800
Crude protein (%) 18.00
Ca (%) 4.00
Available P (%) 0.40
Lysine (%) 0.90
Met+Cys (%) 0.70

*Supplied followings per kg of the premix: vit. A, 1,600,000 IU; vit.
Ds, 300,000 IU; vit. E, 800 IU; vit. K3, 132 mg; vit. B,, 1,000
mg; vit. B2, 1,200 mg; niacin, 2,000 mg; pantothenate calcium,
800 mg; folic acid, 60 mg; choline chloride, 35,000 mg; dl-methio-
nine, 6,000 mg; iron, 4,000 mg; copper, 500 mg; manganese,
12,000 mg; zinc, 9,000 mg; cobalt, 100 mg; BHT, 6,000 mg; iodine,
250 mg.
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Table 2. Effect of supplementation of apple pomace fermenta-
tion, cinnamon and apple pomace fermentation with

cinnamon on laying performance in laying hens

Item C TI T2 T3 T4 SEM"

Egg production (%) 80.7 856 856 844 828 6.21
Egg weight (g) 648 639 646 646 653 0.58
Egg mass (g/d) 523 546 554 538 530 0.65
Feed intake (g/hen) 115.7 117.3 1162 117.2 1172 3.65

Feed conversion ratio 222 2.12 211 212 212 0.02

C: control, T1: probiotics 0.1%, T2: apple pomace ferment 1.0%,
T3: cinnamon 0.1%, T4: apple pomace ferment+cinnamon 1.0%

USEM: Standard error mean.
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Table 3. Effect of supplementation of apple pomace fermentation, cinnamon and apple pomace fermentation with cinnamon on egg

quality in laying hens

Ttem C Tl T2 T3 T4 SEM"
Egg shell color 27.2 27.2 27.6 26.9 27.1 0.13
Egg yolk color 7.7 7.8 7.8 7.7 7.7 0.02
Haugh unit 97.4 975 98.6 98.0 98.1 0.01
Eggshell thickness (mm) 398.1 405.9 401.2 404.8 403.0 321
Eggshell breaking strength (cm’/kg) 3.7 3.7 3.8 3.7 3.7 0.02

C: control, T1: probiotics 0.1%, T2: apple pomace ferment 1.0%, T3: cinnamon 0.1%, T4: apple pomace ferment+cinnamon 1.0%.

USEM: Standard error mean.

Table 4. Effects of supplementation of apple pomace fermentation, cinnamon and apple pomace fermentation with cinnamon on serum

chemical composition in laying hens

C Tl T2 T T4 SEM
Total cholesterol (mg/dL) 168.5 176.6 172.5 175.2 160.8 232
Triglyceride (mg/dL) 1,460 1,557 1,398 1,147 1,338 15.21
Creatine (mg/dL) 03 0.4 0.4 03 0.2 0.01
Glucose (mg/dL) 189.7 182.2 190.9 196.5 191.8 1.02
AST (mg/dL) 159.2 164.0 167.9 164.0 182.2 1.58
ALT (mg/dL) 73 103 10.5 8.9 105 032

C: control, T1: probiotics 0.1%, T2: apple pomace ferment 1.0%, T3: cinnamon 0.1%, T4: apple pomace ferment+cinnamon 1.0%.

USEM: Standard error mean.
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Table 5. Effect of supplementation of apple pomace fermenta-
tion, cinnamon and apple pomace fermentation with cin-

namon on components of leukocyte in laying hens

C T1 T2 T3 T4 SEM

WBC (K/pL) 1.73° 194° 286" 268 2.07° 001
NE (K/pL) 022 019 023 018 017 002
LY K/¢L) 133 158 141 130 168 001
NELY ratio 015 012 016 013 010 001
MO (K/¢L) 013 013 019 017 019 002
BA (K/¢L) 001 001 001 001 001 001
RBC (K/¢L) 284 293 295 277 301 001
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Table 6. Effect of supplementation of apple pomace fermenta-
tion, cinnamon and apple pomace fermentation with

cinnamon on intestinal microflora of laying hens

Item C T1 T2 T3 T4 SEM

C: control, T1: probiotics 0.1%, T2: apple pomace ferment 1.0%,
T3: cinnamon 0.1%, T4: apple pomace ferment+cinnamon 1.0%.
USEM: Standard error mean.

"WBC: white blood cell, NE: neutrophil, LY: lymphocyte, MO:
monocyte, BA: basophil, RBC: red blood cell.

**Means with different superscripts within a row differ at p<0.05.

Lactobacillus spp. 7.8 8.0 7.8 7.9 7.9 0.1
E. coli 7.0 6.0 6.9 6.9 6.8 0.2
Salmonella 6.4 6.4 6.4 6.5 6.2 0.2

C: control, T1: probiotics 0.1%, T2: apple pomace ferment 1.0%,
T3: cinnamon 0.1%, T4: apple pomace ferment+cinnamon 1.0%.
USEM: Standard error mean.
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