Journal of Life Science 2008 Vol. 18. No. 10. 1369~1376

©JLS/ISSN 1225-9918

)
@)

Received May 26, 2008 /Accepted October 24, 2008

Effects of Feeding Cltrus by Products on Nutrlhonal Components of Korean Native Chickens. Seung-ju
Yang, In-Chul Jung' and Yoon-Hee Moon™. Jeju Animal Industry Promotion Institute, ]e]udo 690-700, Korea,
"Div. of Food Nutrition and Culinary Arts, Daegu Technical College, Daegu 704-721, Korea, "Dept. of Food Science
and Biotechnology, Kyungsung University, Busan 608-736, Korea - In this study, the effects of feeding citrus
byproducts on nutritional components of Korean native chickens were investigated. Two samples of
Korean native chickens were used for this study: TO (chickens fed with only feed for laying hen until
they became 39 weeks old, not with citrus byproducts) and T1 (chickens fed with citrus byproducts).
The feed for T1 was the same as TO for the first 16 weeks, and then was made by adding 4% of citrus
byproducts to the feed for TO between 17~39 weeks. The chicken used for the experiment was obtained
by chilling them for 2 days after slaughter. There was no significant difference between T0 and T1 regard-
less of feeding citrus byproducts, in terms of their breast/thigh’s calorie, contents of moisture, protein,
fat and ash, total structural amino acid, total free amino acid and composition of saturated/unsaturated
fatty acids. The breast’s cholesterol amount of TO and T1 were 48.4 mg/100 g and 47.6 mg/100 g ,
respectively, while that of thigh for T0 and T1 were 75.7 mg/100 g and 72.8 mg/100 g, respectively,
which implies that T1 showed lower amount of cholesterol than T0. T1 showed significantly higher
amount of phosphorus, potassium, magnesium and vitamin B2 for thigh than TO (p<0.05).
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Table 1. Fomulation and chemical composition of experiment

diet
Items TO0 T1
Ingredients (%)
Corn 56.25 53.25
Soybean meal (44% CP) 19.26 22.83
Rapeseed meal 2.50 2.05
wheat 6.50 521
Wheat bran 4.38 3.57
Dried citrus byproducts - 4.00
Tallow (Animal fat) 1.00 0.82
TCP 0.56 0.49
Limestone (CaCOs) 8.78 718
Salt 0.20 0.18
DL-methione 0.04 0.04
L-lysine 0.02 0.02
Vitmin premix” 0.05 0.05
Mineral premix” 0.10 0.10
Choline-(chloride) 0.06 0.06
Additives (Antibiotics) 0.30 0.15
Total 100 100
Chemical composition (%)
Dry matter 87.07 86.97
ME (kcal/kg)* 2,692 2,658
Crude protein 14.72 15.01
Crude fat 2.82 271
Crude fiber 3.84 4.02
Crude ash 12.03 12.34
Calcium 344 311
Available phosphorus 0.37 0.31
Vitamin A 0.005 0.02
Vitamin By 0.02 0.04
Vitamin B, 0.10 0.12
Methionine ™ 0.31 0.32
Lysine”™ 0.82 0.84
Hesperidin (mg/100 g) 52.6 52.6
Naringin (mg/ 100 g) 12.5 12.5

DContained per kg; Vit.A, 10,000,000 IU; Vit.D, 2,500,000 IU;
Vit.E, 15,000 IU; VitK, 2,000 mg; Vit.B;, 15,000 mg; Vit.B,,
4,000 mg; Vit.Bs, 3,000 mg; Vit.B1, 3,000 ug; Niacine 25,000
mg; Folic acid, 5,000 mg; Biotin, 12,000 mg; Pantothenic acid,
10,000 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, 1,650mg; Se, 450 mg; S, 125,000 mg; Co,
150 mg

*Calculated Value
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Table 2. Chemical composition (%), calorie (kcal/kg) and cho-
lesterol (mg/100 g) of Korean native chicken meat

It Breast Thigh
ems

ToY T1? TO T1
Calorie 1392416  1,431448% 1,358+23™ 1,340+34°
Moisture 7514067 752+02°  764+03"  76.6+0.2°
Crude protein 22.8+1.0°  228+0.1° 20.1+02° 19.8+04°
Crude fat 05+0.1° 03+01°  1.7+02°  2.1+03°
Crude ash 1.7+0.1° 16+01°  14+01°  13+0.1°
Cholesterol ~ 484+85°  47.6+68° 757483 72.8+9.1°
IThe same as in Table 1.
Mean+SD.

“Values with different superscripts within the same row are
significantly different at p<0.05.
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Table 3. Major mineral (ppm) and vitamin contents (mg/100 g) of Korean native chicken meat

Breast Thigh
[tems
TO TO T1
Ca 27.5+0.9° 293+2.1° 130.8+4.0° 127.8+43.3°
Mg 193.6+2.8° 203.0+7.9° 131.7+15.4° 166.9+4.7°
Na 327.342.9° 323.0+12.1° 398.6+78.5° 448.7+22.0°
P 1,347.5+27.4° 1,408.4+28.0° 1,066.8459.3¢ 1,289.4+14.3°
K 2,224.4+32.0° 2.302.4+7.0° 1,796.2+42.7° 2,075.7+76.6°
Vitamin A - - 0.007+0.002* 0.008+0.002°
Vitamin By 0.020+0.001° 0.017+0.006° 0.030+0.001° 0.030+0.001°
Vitamin B, 0.013+0.001¢ 0.013+0.001° 0.034+0.004 0.041+0.001°

"YThe same as in Table 2.
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Table 4. Amino acid composition of Korean native chicken meat

(%)

Amino Breast Thigh

acids ToY T1? TO T1
Asp 1520097 129:026" 096+0.02°  1.15+0.02°
Thr 1.02£0.03°  1.05+0.07°  0.87+0.07°  0.85+0.03"
Ser 0.94+0.02  092+0.09"  0.83+0.09"  0.80+0.03"
Glu 287012 273065 2160.17°  2.30+0.02°
Pro 0.72+0.02°  0.68+0.06™ 0.49+0.23"°  0.67+0.02"
Gly  073£0.01°  0.74:0.04° 072:0.11°  0.78+0.01°
Ala 1474004 1560220  140+0.16°  1.38+0.04°
Val 117+0.03*  1.230.11°  0.84+0.22°  0.92+0.04°
Tle 1.15+0.05° 120007  0.75+0.04°  0.80+0.16°
Leu  1.80+0.08"  1.89+0.09° 155+0.12°  1.53+0.02°
Tyr  080£0.03"  0.84+0.08"  0.640.17°  0.71+0.01°
Phe  087+0.03  0.88+0.06™ 0.69+0.16°  0.78+0.01"
His 0.94+0.06°  1.03+0.11°  058+0.16°  0.58+0.01°
Lys 2.00£0.14*  219+0.05" 156+0.33°  1.64+0.04°
Arg  141:013° 1532009 1.10:0.09°  1.22+0.03°
Met  0.63£0.07°  071£0.09°  0.68+0.09°  0.64+0.12°
Cys  030£0.03"  0330.04° 030+0.03"  0.28+0.04°

Total 20.35+0.39  20.80+1.10° 16.12+1.49° 17.10+0.38"

"YThe same as in Table 2.
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Table 5. Free amino acid composition of Korean native chicken meat (ppm)

Breast Thigh
Free amino acid m ) &
TO T1 TO T1
Phosphoserine 18133 21.9:6.6° 38.6+13.9° 33.3+8.1°
Taurine 479+63" 525+22.1° 1,982.9+319.3° 1,926.7+249.6°
L-Thr 51.8+5.2° 42,0465 57.4+203" 52.9+11.6"
L-Ser 53.9+20.6" 76.5+11.7° 65.4+26.6" 66.8+5.0°
L-Glu 471+15.7° 7744134 136.0+15.6° 187.9+15.7°
L-Gly 483+104° 57.2+7.1% 75.8+15.6" 88.9+5.4°
L-Ala 96.6+21.7° 81.2+14.7° 143.9+35.9° 156.2+4.2°
L-Val 26.143.0° 49,0+8.9" 15.042.8° 12.242.4°
L-Pro 30.0+0.7° 34.5+7.8% 34.0+10.2% 35.5+0.7°
L-Asp 16.4+9.3" 17.8+3.0° 124+1.9° 13.6+2.0°
L-le 40.9+10.4° 17.2+83° 21.7+3.8° 21.9+2.1°
L-Leu 84.4423.6° 74.8+10.5° 36.7+8.2° 34.0+4.4°
L-Tyr 53.5+20.0° 49.8+13.0° 19.9+6.4° 17.3+7.6°
L-Phe 354+6.1° 28.2+3.0% 12,835 20.7+7.0%
B-Ala 12.4+3.4° 23182 14.0+6.0° 14.845.6°
L-Ornithine 299.2+42 2° 284.9+7.2° 230.3+17.1° 228.1+11.5°
1-M-L-His 54.9+7.9% 63.7+10.0° 3544210 39.1+11.6°
3-M-L-His 241433 29.2+6.0° 19.8+1.0° 18.5+4.8°
Total 1,041.0+98.5° 1,080.9+56.0° 2,952.0+484.3 2,968.4+275.1°
9The same as in Table 2
Table 6. Free amino acid composition of hot water extract of Korean native chicken meat (ppm)
Breast Thigh
Free amino acid m 0 &
TO T1 TO T1
Phosphoserine 2.64+0.047 2.57+0.01° 2.70+0.01° 2.72+0.02°
Taurine 1.39+0.12° 1.2240.05° 32.06+0.07° 32.56+0.02"
L-Thr 0.46+0.07 0.70+0.01° 432+0.09° 5.17+0.26"
L-Ser 2.13+0.23 1.99+0.33° 2.75+0.14° 2.19+0.01°
L-Glu 5.34+0.41¢ 7.14+0.49° 16.83+0.08" 17.08+0.04°
L-Gly 1.78+0.11° 2.74+0.21° 5.96+0.12° 5.13+0.20°
L-Ala 1.85+0.24° 2.99+0.17° 5.91+0.24° 6.20£0.11°
L-Val 1.21+0.14° 1.59+0.05° 0.78+0.05° 1.4620.01°
L-lle 2.09+0.19" 2.71+0.05" 2.09+0.03° 2.29+0.01°
L-Leu 2.63+0.02° 2.69+0.06" 2.33+0.01° 2.42+0.01°
L-Tyr - - 1.40£0.01° 1.23£0.01°
L-Ornithine 20.91+0.56" 15.33+0.73 12.68+0.14° 12.30+0.07°
DL-B-Amino isobutyric acid 210+0.11° 2.68+0.24° 2.7240.04° 2.66+0.02°
L-Lys - - 0.39+0.01° 0.69+0.04"
1-M-L-His 1.50+0.06° 1.76+0.38 2.02+0.04° 1.88+0.01°
L-His - . 1.81+0.01° 2.22+0.02°
Total 46.08+2.36° 47434255 96.79+0.95" 98.23+0.88"

"YThe same as in Table 2



1374 Ay 718k 2] 2008, Vol. 18. No. 10

o] A BU}. L-glutamic acid FF 7H54 2 o
A EF T07EY TI77h wgtod 45 499 g2
# zpo]lE HolA &gtth TOFET T177} B4 Uehd
frejobm| a4ty 71549 L-threonine, L-glutamic acid,
L-glycine, L-alanine, L-valine, L-isoleucine ¥ DL--amino-
isobutyric acid®} ©Fe]4+9] L-threonine, L-glutamic acid,
L-valine, L-isoleucine, L-lysine @ L-histidine 5°|t}. o]/
9’] 7:3_3"}0“}‘1 Z:]r'% AES 3045} EZH 17 g‘l“%‘%%
o] frejotu|est T izl Hla o3 Ahol7t gl
91} L-glutamic acid 5 /W@ F2obv) =it ghake] A}
o7t Frlell IS wH F US ALE FEHI o] o
g A5 dastih

o
P

ofN 0
)
BRA

PR

E 719 Ak 24 Table 73 2ok TOT 2 T1
79 Ei}ﬂ%ﬁ/gii‘rﬂ 3 2 Ttedel 4%
38.30/61.70 % 38.85/61.15, thelaro] 7+zt 42.73/57.07
4255/5745i HIS23HA YERA 23R4S 3o 9o

A Fket. 2y ToTHol Hlste] T17& 7k palmi-
toleic acid (Cig1), TH) 2] oleic acid (Cisa)$} linoleic acid
(Cisa)7b F3tA =942 H(p<0.05), cis-10-pentadecenoic

0x

S A2 F498 T179 oleic acid$} linoleic acid”7}
3| T MRS $Fe dke 2t A
o dRbz o g gay] vk B thel Y] A
g palmitic acid, & X3} 4FY] oleic
$100, Shin (4] o So] 27}
26.87~27.74% 2 39.92~40.29% H =i HisteA B A
T EFH 7)o tg 238 AR Lanza 5[18]
of ostd FEIxE gxdA 20% FAtHE 1 17]9
myristic acid, palmitic acid ¥ palmitoleic acid7} o}z th
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Table 7. Fatty acid composition of Korean native chicken meat (%)
E d Breast Thigh
atty adt ToY T1? TO T1
Cuao 0.51+0.15" 0.61+0.08" 1.09+0.19° 0.87+0.09*
Cua - - 0.13+0.03" 0.11+0.01°
Cis0 - - 0.1620.04" 0.10+0.02°
Cisa 11.28+5.14° 9.23+2.36" 1.97+0.04° 1.49+0.15°
Ciso 23.99+1.89" 25.35+2.49™ 29.56+3.92° 30.05+3.91°
Cio1 1.30+0.02° 1.70+0.08" 3.39+0.72° 3.22+0.88"
Ciro 0.20+0.02° 0.21+0.04" 0.28+0.04° 0.39+0.02°
Cin 0.12+0.02° 0.26:0.21% 0.21+0.02° 0.14+0.02°
Ciso 10.90+1.38" 10.59+1.70° 11.25+1.20° 10.81+1.12°
Cisi 30.80+2.22° 32.832.45° 32.72+5.99° 34.12+7.29°
Ciss 15.81+3.17° 14.83+1.18° 16.101.86° 16.40+1.52°
Cona 0.23+0.10° 0.21+0.04° 0.45+0.14° 0.38+0.04°
Canz 0.25+0.01° 0.26+0.04° 0.60+0.19° 0.67+0.04*
Cus 0.35+0.05" 0.30+0.08" 0.27+0.05% 0.18+0.01°
Coro 0.40+0.07° 0.43+0.17° 0.19+0.03° 0.15+0.01°
Ca1 - - 0.44+0.20° 0.19+0.23°
Cae - - 0.43+0.07° 0.43+0.03°
Cass 1.56+0.40° 1.53+0.56" 0.56+0.12° 0.50+0.03"
Caso 2.30+1.76" 1.66+0.56" 0.20+0.11° 0.18+0.01°
SFA/USFA” 38.30/61.70 38.85/61.15 42.73/57.27 42.55/57.45

""“The same as in Table 2.
“Saturated fatty acid/unsaturated fatty acid
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(p<0.05) =A YERIA FERAE Fo 347 AU
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