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Abstract

Changes of the fatty acid, amino acids and collagen contents in domestic broiler chickens of different marke-
ting standard range from Sho to 16ho were assessed. There were no significant trend in total ratios of saturated
fatty acids and unsaturated fatty acids between breast samples taken from chicken in different weight ranges.
The n6 fatty acids/n3 fatty acids decreased as weight ranges decreased and the ratio was decreased down to 5:1.
Eicosapentaenoic acids(EPA) were detected from chicken in 10ho and tended to increase thereafter. The contents
of EPA were 0.43% in 15ho. Docosahexaenoic acid(DHA) were detected from chicken in 14ho and DHA contents
of breast taken from 15ho chicken were 0.94%. The contents of glutamic acids were 2.94~3.59% and they
increased as chicken weight increased. The collagen contents were higher in thigh than breast or wings. The
results from this experiments will provide a basic information for establishment of marketing standard of chicken.
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Table 1. Weight of whole chickens on different market-
ing standard

Items Weight(g)

5 ho 450 ~ 550
6 ho 551 ~ 650
7 ho 651 ~ 750
8 ho 751 ~ 850
9 ho 851 ~ 950
10 ho 951 ~ 1,050
1t ho 1,051 ~ 1,150
12 ho 1,151 ~ 1,250
13 ho 1,251 ~ 1,350
14 ho 1,351 ~ 1,450
15 ho 1,451 ~ 1,550
16 ho 1,551 ~ 1,650

2| uAl 2232 Morrison®} Smith(Morrison et al., 1967) ¥
Yol Fato] 24E 3lGAth =, AlAS 50 methanol :
chloroform=1:2& &3%}3}F Folch solvent (Folch et al., 1957)
150mlE 7} th&, homogenizer(8,000 rpm) & 287t w5}
o X@-& FZ3t1 Whatman No. 1 H#A| 2 o F3s3AT
7)ol FH5 13 A28 718l 38§ %31 3,000rpmol]
A 1087 994828)(10C, HITACHI SCR20BA)3}3L aspira-
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Methylation ¥%3-& 558 A|W-& 2= (reaction vial)o
9F 200 12 # 3} U}, 0.5N-NaOH(2g NaOH/100ml metha-
noh) &< 1miE 7iste] 78 9 2083k 10T 712
3}z Yztreliv). oA 2ml BFs-methanolE ¥ 11 20%-37F 7
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Table 2. Conditions of gas chromatography for fatty acid
analysis

Items Conditions
Instrument Varian 3600
Column Supelco-omegawax 320
Detector 30m x0.32mm x 0.25 ym

Flame ionization detector

Column temperature 200°C
Injector temperature 240C
Detector temperature 250C
Carrir gas and flow-rate N, (Iml/min)
Chart speed 0.5¢cm/min
Split ratio 1: 100
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Table 3. Conditions of amino acid analyer for amino acid
analysis

Items Conditions
Instrument Hitach(1.-8500A):injector, pump,
absorbance detector
Column Hitach: Ion-exchang column(4.6 X 60mm)
Column 57C
temperature
Detector 570nm
Chart speed 5.0mm/min

Mobile phase Sodium citrate 6.2g, Sodium citrate chloride
5.7g, Citric acid 19.8g, Ethyl alcohol 130ml,
Thiodiglycol 5ml, Brij-35(25%) 4g, Phenol
0.1ml/700ml water

pH 3.3 with phosphoric acid

Z71& Table 33} Zth

3) St &zt
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Table 4. Effect of weight on fatty acid compositions of chicken breasts
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Zol|A] BXAZATE 2 Al e A
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FH#HE AFA7] & 558+12nme} spectrophotometer (BECK-
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PE 7hEAe] A HhE 243-E Table 49} 2t}
palmitic acid(C16:0)& 1137} 31.33%= 713+
331%2 71 SR gl S3EE

At} Stearic acid(C18:0)= Z3Fo] 2L 5

[N

(unit : %)

Ttems Sho  6ho  7ho 8o  9ho 10ho 1lho 12ho 13ho 14ho 15ho 16ho SE” Sig. level”
C14:0 074 067 073 068 063 066 101 1.08 091 1.04 106 082 005  ***
C16:0 2701 2378 2644 2331 2547 2410 3133 2875 2550 2532 2412 2375 174 ¥
C16:1(n7) 766 550 596 500 558 571 991 647 698 552 787 610 162 ¥+
C18:0 716 808 815 780 746 642 544 731 726 700 661 637 047 NS
C18:1(n9) 4496 4181 4149 4276 4218 43.10 3561 3946 41.95 4195 4200 4050 170 NS
C18:2(n6) 1093 1861 1579 1882 17.00 1836 1346 1267 1391 1499 1376 17.86 133  ***
C18:3(n6) 007 009 006 010 008 010 032 019 028 018 022 027 002 NS
C18:3(n3) 053 068 070 071 076 074 070 062 071 091 078 08 006 NS
C20:1(n9) 065 044 039 048 049 043 043 185 062 066 056 050 012 NS
€20:2(n6) 007 009 006 010 007 010 032 019 028 018 022 027 012 *
C20:3(n6) 006 008 007 083 007 009 046 040 048 023 034 033 002  ***
C20:4(n6) 008 012 009 09 011 012 093 08 099 060 072 118 007  **
€20:5(n3) - - - - - - 027 020 025 035 043 020 004 k¥
€22:4(n6) - - - - - - - - - 0.14 016 032 024  *xx
€22:5(n3) - - - - - - - - - 027 036 025 0.14  *xx
€22:6(n3) - - - - - - - - - 070 094 054 002  *x
SFA” 3492 3253 3531 3179 3356 31.17 3777 37.15 3367 3337 3209 3095 08 NS
UFAY 65.08 6747 6469 6821 6644 68.83 6223 62.85 6633 6633 6791 69.05 082  k**
n6/n3 2135 27.83 2327 2736 2365 2571 1600 1956 1678 750 611 1118 105  *x*
MUFAY/SFA 156 148 136 152 145 158 126 129 147 144 158 153 005 NS
PUFA® / SFA 035 061 048 063 055 063 045 042 050 056 056 071 002  **

Y Level of significance. NS: p>0.05, *: p<0.05, ** p<0.01, ***: p<0.001
% S.E: Standard error, > SFA: Saturated fatty acid, ¥ UFA: Unsaturated fatty acid
® MUFA: Monounsaturated fatty acid, % PUFA: Polynounsaturated fatty acid
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Table 5. Effect of weight on fatty acid compositions of chicken legs (unit : %)
Items 11ho 12ho 13ho 14ho 15ho 16ho S.E? Sig. level"
C14:0 0.99 0.94 0.92 1.00 1.06 0.76 0.05 Hk
C16:0 27.13 27.37 24.14 25.62 26.09 24.09 1.74 *
C16:1(n7) 7.44 7.69 7.36 7.60 8.49 6.72 1.62 Kok
C18:0 6.51 6.72 6.20 6.01 6.21 6.10 0.47 NS
C18:1(n9) 44.07 40.93 4461 4242 4137 41.93 1.70 NS
C18:2(n6) 11.73 14.13 14.52 14.32 14.02 17.63 1.33 Howk
C18:3(n6) 0.38 0.13 0.19 0.13 0.09 0.16 0.02 NS
C18:3(n3) 0.74 0.83 0.86 0.92 0.89 0.85 0.06 NS
C20:1(n9) 0.26 0.51 0.56 0.59 0.63 0.54 0.12 NS
C20:2(n6) 0.38 0.13 0.19 0.13 0.09 0.16 0.12 *
C20:3(n6) 0.10 0.15 0.12 0.13 0.10 0.16 0.02 o
C20:4(n6) 0.13 0.36 0.30 0.30 0.25 0.50 0.07 ok
C20:5(n3) 0.31 0.11 0.08 0.19 0.16 0.09 0.04 ook
C22:4(n6) 0.09 - - 0.31 0.26 0.11 0.24 *ork
C22:5(n3) - - - 0.11 0.09 0.09 0.14 ok
C22:6(n3) - - - 0.23 0.18 0.15 0.02 Rk
SFAY 34.63 35.03 31.26 32.64 33.35 30.94 0.80 NS
UFAY 65.37 64.97 68.74 67.36 66.65 69.06 0.80 NS
né/n3 11.97 15.85 16.35 10.56 11.28 15.77 0.25 Hokox
MUFAY / SFA 1.50 1.41 1.69 1.55 1.51 1.60 0.05 NS
PUFA® / SFA 0.40 0.45 0.52 0.51 0.48 0.65 0.03 *

" Level of significance. NS: p>0.05, * : p<0.05, *¥*: p<0.01, ***: p<0.001
2 SE: Standard error, » SFA: Saturated fatty acid, » UFA: Unsaturated fatty acid
3 MUFA: Monounsaturated fatty acid, ® PUFA: Polynounsaturated fatty acid
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Table 6. Effect of weight on amino acid compositions of chicken breasts (unit : %)

Items Met. Asp. Thr. Glu. Gly. Ala. Val. Leu. Phe. Lys. Arg.

5 ho 0.48 1.73 0.85 2.94 0.79 1.06 0.78 1.55 0.84 1.67 1.08

6 ho 0.46 1.82 0.89 3.10 0.86 1.12 0.83 1.61 0.92 1.75 1.15

7 ho 0.49 1.95 0.96 3.26 0.87 1.20 0.89 1.73 1.00 1.52 1.21

8 ho 0.48 1.92 0.94 3.24 0.90 1.92 0.89 1.72 0.99 1.83 1.20

9 ho 0.48 1.54 0.92 3.16 0.86 1.52 0.84 1.69 0.96 1.80 1.18

10 ho 0.52 2.05 1.00 3.44 0.94 1.22 0.96 1.79 1.00 1.77 1.29

11 ho 0.53 2.08 1.01 341 0.94 1.29 0.98 1.85 1.11 2.01 1.30

12 ho 0.51 1.96 0.96 3.28 0.90 1.21 0.89 1.71 1.00 1.88 1.22

13 ho 0.55 2.15 1.05 3.57 0.97 1.34 1.03 1.91 1.13 2.06 1.34

14 ho 0.57 2.10 1.02 3.44 0.94 1.29 1.00 1.85 1.14 1.99 1.30

15 ho 0.54 2.18 1.05 3.54 0.98 1.34 1.00 1.89 1.13 2.04 1.37

16 ho 0.52 2.23 1.07 3.59 1.00 1.37 1.01 1.89 1.13 2.04 1.37

S.E? 0.01 0.06 0.01 0.04 0.01 0.02 0.01 0.03 0.02 0.05 0.02

Sig. levell) %k *k ok ok stk ek ok skekok sk kkok ok ok Kk ek ok

Y Level of significance. **: p<0.01, ***: p<0.001.

2 Standard error

Table 7. Effect of weight on amino acid compositions of chicken legs (unit : %)
Items Met. Asp. Thr. Glu. Gly. Ala. Val. Leu. Phe. Lys. Arg.
11 ho 0.45 1.74 0.87 3.07 0.86 1.08 0.80 1.55 0.83 1.71 1.13
12 ho 0.45 1.74 0.87 3.08 0.83 1.07 0.80 1.53 0.82 1.70 1.10
13 ho 0.44 1.68 0.83 3.00 0.80 1.03 0.76 1.47 0.76 1.55 1.11
14 ho 0.48 1.75 0.86 3.10 0.79 1.06 0.77 1.51 0.82 1.71 1.14
15 ho 0.50 1.80 0.89 3.17 0.85 1.10 0.80 1.57 0.84 1.75 1.18
16 ho 0.50 1.84 0.91 3.20 0.88 1.13 0.84 1.61 0.87 1.77 1.19
SE” 0.01 0.06 0.01 0.04 0.01 0.02 0.01 0.03 0.02 0.05 0.02
Sig. level” Hok *k Hokok sk sk Kok sk Kok sk sk sk

" Level of significance. **: p<0.01, ***: p<0.001.
2)
Standard error
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Table 8. Effect of weight on collagen of chicken breast,

drumstick, wing (unit : mg/g)
Items Breast” Drumstick” Wing”
5 ho 1.59 3.38 2.15
7 ho 1.55 297 1.66
9 ho 1.58 3.43 1.67
11 ho 1.54 2.74 1.62
13 ho 1.61 3.05 1.64
15 ho 1.56 3.56 2.85
Avg. 1.57 3.19 1.93
SE” 0.09 0.12 0.06
Sig. level" NS *okk ook

D Level of significance. NS: p>0.05,
? Standard error
* Skinless

%% 0,001
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