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Abstract

In this study, the effects of feeding citrus byproduct on physicochemical and sensory characteristics of chicken
meats were investigated. The samples consisted of chicken meats provided with only feed for laying hen without
citrus byproduct (T-0), and the chicken meats fed with 1.0%, 1.5% and 2.0% citrus byproduct during the starter
(initial period feed; 1~9th day), the grower (middle period feed; 10~24th day), and the finisher (latter period

feed;

25~36th day), respectively. The L* value of thigh was significantly lower in the T-1 than in the T-0,

the a" value was significantly higher in the T-1 than in the T-0 (p<0.05). The water holding capacity of thigh
was significantly higher in the T-1 than in the T-0 and the cooking loss was significantly higher in the T-0
than in the T-1 (p<0.05). The acid value was significantly higher in the T-0 than in the T-1 (p<0.05).
Antioxidant activity was higher in the T1 than in the T-0 (p<0.05). There was no significance between T-0

and T-1 regardless of feeding citrus byproduct, in terms of chicken’s b"

value, frozen loss, thawing loss,

hardness, springiness, cohesiveness, gumminess, chewiness, shear force, free amino acid content of hot water
extracts, taste, flavor, tenderness, juiciness and palatability.
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Table 1. Formulation and chemical composition of experiment diet

Ttems T-0 T-1
ems Starter Grower Finisher Starter Grower Finisher

Ingredients (%)
Corn 47.80 40.53 46.58 47.60 40.00 45.83
Soybean meal (44% CP) 40.90 31.00 25.73 40.55 31.15 26.25
Corn gluten meal 2.30 1.16 0.74 2.10 1.16 0.67
Wheat — 18.00 20.00 — 17.10 18.85
Meat (bone) meal — 2.00 2.00 — 1.86 1.98
Dried citrus peel 0 0 0 1.00 1.50 2.00
Tallow (animal fat) 5.03 448 2.80 5.14 4.56 2.40
TCP 2.16 1.42 1.05 2.14 1.38 1.05
Limestone (CaCOs) 0.34 0.14 0.23 0.28 0.14 0.18
Salt 0.20 0.15 0.15 0.13 0.15 0.15
DL-Methionine 0.25 0.34 0.24 0.24 0.30 0.23
L-Lysine 0.15 0.16 0.02 0.15 0.15 0.02
Vitamin premix” 0.06 0.06 0.05 0.06 0.06 0.05
Mineral premix” 0.24 0.20 0.20 0.22 0.18 0.18
Choline-(chloride) 0.22 0.11 0.06 0.19 0.11 0.06
Others” 0.35 0.25 0.15 0.20 0.20 0.10

Total 100 100 100 100 100 100
Chemical composition (%)
Dry matter 88.23 88.02 87.31 87.62 87.30 87.67
ME (kcal/kg)” 3,097 3,143 3,153 3,117 3,151 3,142
Crude protein 24.16 21.63 20.79 22.22 21.79 19.85
Crude fat 5.53 5.69 6.69 6.42 6.69 541
Crude fiber 3.88 4.28 4.25 4.35 4.45 343
Crude ash 5.83 477 4.81 5.79 4.61 4.77
Calcium 0.92 0.62 0.72 0.91 0.71 0.69
Available phosphorus 0.67 0.56 0.57 0.63 0.52 0.54
Vitamin A 0.02 0.02 0.02 0.01 0.01 0.02
Vitamin B; 0.02 0.02 0.04 0.03 0.03 0.03
Vitamin B 0.11 1.00 0.14 1.14 1.05 0.14
Methionine” 0.53 0.48 0.42 0.49 0.42 0.39
Lysine” 1.12 1.00 1.02 1.08 0.86 0.94

YContained per kg: Vit. A, 5,500,000 IU; Vit. D, 1,500,000 IU; Vit. E, 15,000 IU; Vit. K, 850 mg; Vit. By, 1,000 mg; Vit. Bz, 5,000
mg; Vit. Bg, 3,000 mg; Vit. By, 16,000 pg; niacin, 16,000 mg; folic acid, 1,000 mg; biotin, 30,000 mg; pantothenic acid, 5,000 mg;

antioxidation, 6,000 mg.

“Contained per kg: Zn, 75,000 mg; Mn, 75,000 mg; Fe, 75,000 mg; Cu, 7,500 mg; I, 1,650 mg; Se, 450 mg; S, 125,000 mg; Co,

150 mg.
YContained: probiotics, enzymes, etc.
“Calculated value.
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Table 2. Meat color of chicken meat

QEEE IR

54 4o A 9% 769

Hunter’s color T Breast ) Thigh
T-0 T-1 T-0 T-1
L 53.60+3.09%% 52.83+£253" 54.15+1.40 50.37+2.54°
a* 0.75+0.48° 0.78+£0.19¢ 7.43+2.30° 10.72+2.23°
b* 8.09+1.79" 7.13+2.38" 8.83+1.40° 0.16+2.18"

Y2 The same as in Table 1.
YMean + standard deviation.

YValues with different superscripts with the same row are significantly different at p<0.05.
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Table 3. Water holding capacity and loss of chicken meat (%)
Trait Breast Thigh
raits T*Ol) T’lZ) T-0 T-1
Water holding capacity 44.35+1.767* 45574873 36.97+3.94° 43.33+4.87°
Frozen loss 0.70+0.01° 0.76+£0.23" 0.43+0.31° 0.43+0.20°
Thaw loss 14.08+2.66° 14.23+1.99° 7.11+1.59° 6.53+0.85"
Boiling loss 19.87+1.34™ 18.13+3.61" 23.08+2.44° 17.85+1.35
"D The same as in Table 2.
Table 4. Rheological properties of chicken meat
Trait Breast Thigh
as T-0" T-17 T-0 T-1
Hardness (dyne/cm?) 156711274 1570+138° 1,423+88" 1,385+57"
Springiness (%) 72+2 73+2 73+2 73+1
Cohesiveness (%) 50+1 50+1 50+0 50+0
Gumminess (kg) 200+ 25" 292+ 14° 319+ 12 329+ 14°
Chewiness (g) 66+6" 61+3° 72467 74+5°
Shear force (kg) 1202+172 1,306 62 1,288 +85 1,275+117

"The same as in Table 2.
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Table 5. Acid and peroxide value of chicken thigh meat

Traits T-0" T-1%
Acid value (mg/g) 10.43+1.12%  895+059"
Peroxide value (meq/kg) 4.51+1.49 4.43+0.73

"The same as in Table 2.
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Table 6. Electronic donating ability of chicken meat (EDA%)

1 [-isoleucine® 7}&4o] ] R w9t

gAY tel el 7t

Breast Thigh
Dose (ng/mL) T-0" T-12 T-0 T-1
10 28.11+2.057 28.45+4.26 27.3242.92 28.83+2.81
30 29.25+1.69 29.27+3.17 28.14+2.91 29.48+1.12
100 31.23+3.32%% 32.16+3.55" 26.07+2.25 32.07+1.91°
300 28.17+2.71° 33.72+1.29" 28.62+1.43" 34.84+2.39%
" The same as in Table 2.
Table 7. Free amino acid content of hot water extracts of chicken meat (ppm)
Fr mino acid Breast Thigh
ee a acidas T*Ol) T*lZ) T-0 T-1

Phosposerine 7.2040.29” 7.96+0.93 6.13+0.77 7.17+0.31
Taurine 6.14+0.99" 6.63+0.78" 71.40+6.18° 72.13+4.19*
L-Glycine 8.03+1.00° 8.40+0.87" 18.15+2.80° 18.39+1.80°
L-Alanine 13.87+0.91° 14.67+0.10 19.88+1.37° 19.88+2.89°
L-Valine 6.43+0.91 5.11+0.53 4.80+1.78 5.69+0.27
L-Proline 12.10+£4.94 12.90+0.39" 26.06 % 2.80° 27.23+0.23"
L-Leucine 7.29+0.45" 7.75+0.20% 6.82+0.84 5.77+0.15°
L-Isoleucine 454+0.81 476+0.56 4.17+0.50 4.31+0.90
L-Tyrosine 8.09+1.09° 8.11£0.70 4.47+0.74° 4.99-+0.10
L-Phenylalanine 0.36+0.61° Trace 6.01+0.45 5.21+0.25
L-Ornithine 11.73+1.6° 12.31+0.53 17.18+0.35° 18.37+1.13°
DL-B-Aminoisobutyric acid 5.52+0.56" 4.97-+0.40 7.13+0.41° 7.49+£2.21"
1-M-L-Histidine 5.25+0.37" 5.15+0.44" 7.15+0.02° 7.33+1.10°
3-M-L-Histidine 5.03+0.06 515+0.11° 8.03+0.31° 9.34+0.92°

Total 101.58+4.46" 103.60£1.58" 207.38+12.76° 213.30+3.98"

"IThe same as in Table 2.
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Table 8. Sensory score of chicken meat
S X Breast Thigh
ensory score T-07 T-17 T-0 T-1
Taste 4.33+0.38 4.30+0.35 4.92+0.40 4.93+0.35
Flavor 4.46+0.26 4.49+0.24 458+0.38 4.61+0.72
Tenderness 4.50+0.45 4.48+0.44 4.84+0.08 4.80+0.26
Juiciness 4.67+0.50 4.63+0.38 4.92+0.07 4.96+0.49
Palatability 4.67+0.31 4.68+0.44 4.67+0.31 4.64+0.48
"9The same as in Table 2.
AHAEH 53 A 7HEd 9o vE YE 7] o701 (30) (p<0.05), 47 ZF E e HFS FERAE g9 93
felolrleate] e Huslel AExel ARAA 9% o gtk AE, @4, $HA, ¥, A4 0 Avge
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S HXA] SAT H 7)Y A9 g Aol JhEAEY Vs oo, sl Evte HERAE Folo Al it
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‘rrj Fl i W\%‘; 1j’ E‘t i l :LU jr:; }\O 1. Ma YQ, Chen JC, Liu DH, Ye XQ. 2009. Simultaneous ex—
YER T Jung S(14)& AEibES 5998 9aL7]e 7] traction of phenolic compounds of citrus peel extracts:
T340 FaslA] ¥ gdur|RT £S48t T sl B AF Effect of ultrasound. Ultrason Sonochem 16: 57-62.
o - 2. Peterson JMS, Dwyer J. 1998. Flavonoids: dietary occur-
A = o)) = o o =
of Ak Apel7k Al A5 ARF7IZbe] 395F0]a rence and biochemical activity. Nutr Res 18 1995-2018.
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