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Effect of Raising Periods on Amino Acids and Fatty Acids Properties of Chicken Meat
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ABSTRACT This study was to investigate the amino acid, free amino acid and fatty acid composition of chicken breast
muscle and legs muscle by different raising periods (30, 36 and 42 days). In amino acid composition, the glutamic acids were
3.63% at 30 days, 3.63% at 36 days and 3.54% at 42 days in the breast muscle. The glutamic acid contents in the breast
and leg muscle were decreasing tendency as raising periods increased. The total free amino acids were 370.6 mg at 30 days,
235.9 mg at 36 days and 246.3 mg at 42 days in the breast muscle, and those were 470.16 at 30 days, 326.4 mg at 36 days
and 321.9 mg at 42 days in the leg muscle. Total contents of free amino acids were higher in chicken legs muscle than in
chicken breast muscle. The linoleic acids, the most essential fatty acid, were contained 17.84% at 30 days, 17.84% at 36 days
and 20.33% at 42 days in chicken breast muscle. These results indicated that the fatty acid composition increased as raising
periods increased. There were 0.69% DHA (Docosahexaenoic acid) in chicken breast muscle at 30 days, 0.96% at 36 days
and 1.29% at 42 days. From these results, the DHA contents in chickens were also increased as raising periods increased.

(Key words : chicken breast, chicken legs, amino acid, fatty acid composition)
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Conditions

Instrument
Column

Column temperature 57C
Detector 570 nm
Chart speed 5.0 mm/min

Mobile phase

Hitach: Ion-exchang column (4.6x60 mm)

Hitach (L-8500A) : injector, pump, absorbance detector

Sodium citrate 6.2 g, sodium citrate chloride 5.7 g, citric acid 19.8 g, ethyl alcohol 130 mL, thiodiglycol 5

mL, Brij-35 (25%) 4 g, phenol 0.1 mL/700 mL, water pH 3.3 with phosphoric acid
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Table 2. Condition of gas chromatography on fatty acid analysis

Item Condition

Instrument Varian star 3600, U.S.A

Column Omegawax 205 fused-silica bond
capillary column (30 m % 0.32 mm
LD, 0.25 #m film thickness)

Detector Flame Ionization Detector

Carrier gas Nitrogen(99.99%, Research purity)

Column flow rate 1 mL/min

Split ratio 100:1

Injection port temperature 250C
Detection port temperature ~ 260C
Oven temperature 200C

Analysis System(SAS release ver 9.1, 2002)2] General Li-
near Model(GLM) procedureE- ©|-8-3fo] FAHEA-Z A A1
a2, A2zl 5232 Duncan's multiple range-test(Dun-
can, 19555 ©]&3t 5% FEolA A 83

=}

A7 W @

kl

1. AlS ol g ofo|ike| st
1) ofo|=¢t

M 7=

AL Br) hege) oblat
o =
T =

A} A &olA oAk SAFe] P E A st (R
B2 et al, 1981), & BWS BH7] & 2o 7 WH3lA)Y)

qgr AT 22y 12719] Bt dEFe vAE &
Lo oh|wAM ohic SR, FUI4, B A F
Fod&lA] @ th(Nishimura et al., 1988; Bodwell et al., 1965).
H7)oA 58] ©@utel] #od3t= ofn] =4t methionineZ}
glutamic acid®= L&l 3131, =3k Fo FEol e =9 of
UzH &5l 2ol X311 )& inosinic acid®= FaL7]9
oA wtyh FHol Qe Ao ® Huy a UKk, 1999)
§t7)<) shoh Bo] Lo Werop| o 2 HREE
methionine®] $H-2 304l A 0.46%, 3627 0.61%, 42
22 0.59%= 309 H | H|ate] 36Y 8, 42U oA folA
YER 2 th(p<0.05). 2184} glutamic acid
Gae 30, 36296 sl DR Hael U6 o

fr

E

ry

>g

O 5 o
o= l:::i'\___‘ @'%"



80 ABA T ARFER Ol SA9 7hs R e opvidt - AP WSt miAE

wekout folAQl Atol= YRR BSkthp>0.05). 5
op gt A 71 B2 S A8kl 9l leucine< 30
AN 1.91%, 3697 1.82%, 2973 1.76%= AH8-<L
o] AHA}EF+E leucineS A E = AeS Vel ot
2 B2 oAt FollA phenylalanine2] &
ol A 1.13%, 3693 1.20%, 429%8-& 1.09%= et
AR wey A e AEe JERiA] eskth

oo off

w

o
0d
o]

R

(2) cli2l=

Absd e S]] S9] o)At ¥skE Table 49+
2}t Dol et 0] methionine®] EFS 30D ol A
0.41%, 36¥% 0.49%, 2972 0.44%2 7157 )53
7AaE JEMIAEH, 30L el Bt 36, 247 lA o] B
< methionine &&& YERATE 2elu the] o] 7hES
o ¥3te] 0.05~0.12% F &= & Hl&S JERIATE Leu-
cineZ 30€ N 1.47%, 367 1.41%, 42U H2 1.30%2

Table 3. Amino acid compositions of chicken breast during rai-

fr

2 AMd o] AHEDEE leucineS HAEE 23S UERY
A 7HEST v wsiA = vl SollA AA A o2 sk
t}. Phenylalanine®] 2 30L& ol A 0.74%, 3627 0.85%,
NLF L 0.72%E VERo] ARl vt dA e 7

< UeRiA] itk oplieat FollA 71 Hel a3t AR
olmA wryl #edo] QlE glutamic acide] S 30

] 3.09%, 3697 2.91%, 42972 2.76%= YeERNo] AL
713l ARErE o8]y hdte AdE veERSIth 7t
F5A A glutamic acide] &&Fo] 3.54~3.63%<} B
0.54~0.78% = the] 5] AA &hd oz vYeht stz
T olnAt 2o 7hESo] ¥ 2 o2 YERTH

2) FEloto| et

M 7t56=
AEEE S 7hESe felobn|ieat RShs Table

ssh 2k, frelollite Tld e BE AQAUE

Table 4. Amino acid compositions of chicken legs during rai-

sing period (unit : %) sing period (unit : %)
Items 30 day 36 day 42 day Items 30 day 36 day 42 day

Cysteine 0.25+0.01 0.26 +0.01 0.25+0.01 Cysteine 021+0.01*  021+0.00® 0.19+0.01°
Methionine 0.46+0.02° 0.61+£0.03*  0.59+0.03 Methionine 0414004 049+0.01°  044+0.07"
Aspartic acid 2154005 221+0.05  2.06+0.08° Aspartic acid ~ 1.71+£0.10°  1.69+0.08  1.52+0.07°
Threonine 1.05+0.03 1.06 +0.03 1.00 £ 0.04 Threonine 0.84+0.05*  0.83+0.03*  0.75+0.04°
Serine 0.92+0.03® 0.95+0.03"  0.89+0.03 Serine 0.78+0.04°  0.77£0.02°  0.70=0.03
Glutamic acid 3.63+£0.08 3.63 £0.08 3.54+0.12 Glutamic acid 3.09+0.15 2.91+0.23 2.76+0.12
Glycine 0.96+0.02 0.98+0.01* 0.93+0.03 Glycine 0.85+£0.05°  0.78+0.01® 0.72+0.04°
Alanine 1.32+0.03° 136+0.03"  1.28+0.05° Alanine 1.07£0.04°  1.03£0.03*  0.92+0.05
Valine 0.95+0.02  097+001  0.95+0.03 Valine 0.74+0.02  0.74+0.04  0.69+0.05
Isoleucine 0.93+0.02  093+0.02  0.91+0.03 Isoleucine 0.72£0.02  0.81£0.17  0.66+0.06
Leucine 1.91 £0.05* 1.82+0.06°  1.76 +0.04° Leucine 1.47 +£0.05% 1.41 £0.06°  1.30+0.08°
Tyrosine 0.74£0.05®°  0.79+0.01° 0.71£0.01° Tyrosine 0.57+0.03"  0.62£0.03*  0.53+0.02°
Phenylalanine L13£0.11  120£002  1.09+0.04 Phenylalanine ~ 0.74+0.03°  0.85+0.07°  0.72+0.03"
Lysine 2.02+0.09° 228+0.09° 2.02+0.12° Lysine 1.60+£0.09  1.68+0.08  1.55+0.16
Histidine 0.82+0.03° 090+0.04° 0.82+0.03 Histidine 054+0.02°  1.69+0.10°  0.55+0.04°
Arginine 1.39+0.01°  130+0.09® 127+0.03° Arginine 1.10£0.05  1.04+0.08  1.02+0.04
Proline 0.90+0.02  0.85+0.03  0.82+0.06 Proline 0.75+0.04  0.68+0.04" 0.67+0.02°

“*Means + standard deviation in same column with different super-
scripts are significantly different (p<0.05).

**Means + standard deviation in same column with different super-
scripts are significantly different (p<0.05).
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WAt frejotn|ieste] ol it F 7t B Feks
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Table 5. Free amino acid compositions of chicken breast during
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mg%, 42952 13.94 mghs e o] AU o] S
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glopn| bz} v ALS 7|7te] AREeE (had)
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Table 6. Free amino acid compositions of chicken legs during rai-

raising period (unit : mg%) sing period (unit : mg%)
Items 30 day 36 day 42 day Items 30 day 36 day 42 day
Cysteine 1.39+0.17 1.01 +0.04 126+0.04 Cysteine 2.16£0.13  1.82+0.13 1.87 +0.43
Methionine 881+1.50°  4.79+0.73"°  4.90+090 Methionine 8.66+1.02° 471+094">  488+225°
Aspartic acid 9.49+3.28 5.85+£0.92 6.27+2.01 Aspartic acid  14.56 £2.80* 10.72+0.87° 971 +1.14°
Threonine 39.58+7.70  26.19+3.65  31.18+7.54 Threonine 100.82£22.05 84.00+18.49 87.44+23.33
Serine 24.01+£3.98  14.90+3.05° 14.84+2.65° Serine 37.76£527" 28.11+1.35"  23.01+3.58"
Glutamic acid 46.63+7.82*  29.57+0.37°  28.24 £4.08" Glutamic acid  55.64+4.70° 29.77+5.71° 27.94+192°
Glycine 1539 £2.47 9.77+3.86  11.25+2.96 Glycine 26.16+3.19° 19.44+338  18.65+0.73
Alanine 33.03+3.90° 17.03+1.81° 21.57+541° Alanine 4048 433" 2527+5.75° 3021 +4.48°
Valine 1246+239"  599+144>  632+2.02° Valine 1419+1.33"  7.12+1.68  547+125
Isoleucine 877+1.81° 414112  428+140 Isoleucine 948+1.09° 496+124°  385+0.73
Leucine 1924+3.65°  9.52+234° 971333 Leucine 19.12+1.85" 1030£2.67°  850+1.83°
Tyrosine 1540£3.10°  8.00+£2.06°  7.49+344° Tyrosine 1577+1.65* 926+1.83°  6.71+2.13"
Phenylalanine  19.58 £3.31  1627+393  13.94+3.39 Phenylalanine  16.57+1.41 14.66+227  13.35+2.17
Lysine 5699 £830  55.85+7.06  54.91+9.67 Lysine 4733+5.77 39314179  39.48+4.67
Histidine 18.88+7.82°  4.89+149°  650+347° Histidine 10.63+1.35" 628+0.41°  548+0.62°
Arginine 1696+6.12  1225+219  11.23+1.29 Arginine 28.88+3.74 2034+6.56 21.45+5.77
Proline 24.03+£343"  9.87+493" 1240+585 Proline 21.77+4.82° 1033+£297° 13.89 +4.04"
Total 370.62 235.90 246.30 Total 470.01 326.40 321.90

**Means + standard deviation in same column with different super-

scripts are significantly different (p<0.05).

“®Means + standard deviation in same column with different su-

perscripts are significantly different (p<0.05).



82 ABA T ARFER Ol SA9 7hs R e opvidt - AP WSt miAE

mg%, 362 % 326.40 mg%, 42€H S 321.90 mg%h= A
713ke] BHers HAp dadhe A3 eI TS
Hohe= o] SollA feletnsl 8] 86.0~99.39 mg%
FE o B A8 YELITE Methionine®] 3 30¥%
oA 8.66 mg%, 3627 4.71 mg%, 42U H L 488 mg%= Al
Sde] 7P 22 30¢9® HavlelAl 7Y %2 methio-
nines YEPA =T o= 7tEHAdAE v=e A34E o
ERJSITE Eoln| Akl threonines 30€ oA 100.82
mg%, 3647 84.00 mg%, 42¥ -2 87.44 mg%= AU
o whebx g AaS YeRlA Eket AsdEo] 7t
A ke 30dH oA 7 2 threonine $HE-S YERNRIT
7t vlwste] 2 ztol7F vYs frefotn]iesto] threo-
nine®. 2 7H550] 26.9~39.58 mg%2l ¥hHo| e {e
84.0~100.82 mg%e YERNo] 2.6~32u) A= =2 s
YERAATE Phenylalanine] &2 304 oA 16.57 mg%,
3623 14.66 mg%, 4293 S 13.35 mg%S YERf o] AFS
dijo] S7tErE o3y Fashe AdS Uehlol Tk
3 vk AR JERiATh oS el glutamic
acid®| e 7tES3 o] Abs 713to] AR A

e 2%S tehyec

ot
rr
o

2. A=dgol| mE XYLt #st

7=

gar|e] F8 AW palmitic acid(C16:0), stearic acid
(C18:0), oleic acid(C18:1), linoleic acid(C18:2) 5] X%k, Z
= A7 F g =4 HAlo] oA 03 AL
linolenic acid(C18:3), eicosapentaenoic acid(C20:5, EPA), do-
cosahexaenoic acid(C22:6, DHA) A|#}atol| tgk #H4Jo] o}
A3 ek B AFe AR El mE "ar] Aak wist
£ A Aor 7Ege] AUAt 242 Table 73 2t
A kel A 71 B e kS YERNE oleic acid(C18:1n9)
04 T ollA 29.88%, 36 LT 29.07%, 429 %2 25.47%=
Aol HH&EEFE oleic acide] TFe 23]8 7hast
AR 2wt A% gty Fojo] Jake mlA
1o 2 d2#] )3 (Cameron and Enser, 1991), 53] &
S} A4 oleic acid= 4] 31719] ¢ o] Ate] ghF
= A5 dRbA o g gt & HFE Ueke
d|(Dryden and Marchello, 1970; Lunt and Smith, 1991), &
ATl e AL o] B 22 Harr]elA oleic acid T
ol B #A veht Har)ek dAsA = Bskeh. DA
Aol Al 7P Be S ARS8k linoleic acid(C18:2n6)w

o
T

(9%

>~
>,
Ho

o W o R
g ooy B

=

308 H oA 17.84%, 3697 17.84%, 42972 20.33%E 30
A L 3L vlste] 4293 dE Harlold 13.9% 3
= 7RI E4A %A1 arachidonic acid(C20:4n6)2]
ek 30U H oA 4.75%, 3627 6.10%, 42U 8.67%S
o] A4 linoleic acide} Bl Eo0] AR 7]%to]
s AL gHeo] FUkee Ao R UEST

WA Ee] A A2l EPA(C20:5n3)E 30 H oA 0.30%,
% 0.38%, 2972 045%% UeRyo] AL 7)1 A

Table 7. Fatty acid compositions of chicken breast during rai-

sing period (unit : %)
Items 30 day 36 day 42 day
C14:0 0.61+0.05 052+0.03 0.54+0.10
C16:0 24124067 23.62+133 18.13+£0.55
C16:1n7 445+£051° 3.52+072" 299+0.78°
C18:0 11.12+0.64 11.70+0.87 10.64+0.58
C18:1n9 29.88+1.58" 29.07+£2.37* 2547+1.66°
(oleic acid)
C18:1n7 3.68+0.13  4.08+0.67  3.99+0.33
C18:2n6 17.84+0.44> 17.84+1.05° 20.33 +1.32°
(linoleic acid)
C18:3n6 0.10£020  0.00+0.00  0.000.00
C18:3n3 047+0.02*° 034£0.04> 0.31£0.09°
(linolenic acid)
C20:1n9 0.70+0.52  045+0.13  025+0.05
C20:4n6 475+158 6.10+1.56° 8.67+1.03"
(arachidonic acid)
C20:5n3(EPA) 0.30+0.07° 038+0.10° 0.45+0.06°
C22:4n6 130+£025° 1.42+042° 2.18+029°
C22:6n3(DHA) 0.69+£0.16> 0.96+028% 1.29+0.25"
SFA 35.85+0.92 35.84+2.02 34.06+0.31
USFA 64.15+0.92 64.16+2.02 65.94+0.31
- mono 38.71+1.93* 37.12+2.50° 32.71+2.36°
- poly 2544+1.92° 27.03+2.97° 3323+2.11°
n3 145£0.18" 1.67+0.32° 2.05+0.14°
n6 23.99+1.87 2536+2.76 31.18+1.98
n6/n3 16.69+223 1545+242 1524+037

**Means + standard deviation in same column with different super-
scripts are significantly different (p<0.05).
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Table 8. Fatty acid compositions of chicken legs during raising

period (unit : %)
Items 30 day 36 day 42 day
Cl14:0 038+0.08 049+0.12  0.51+0.09
C16:0 21304043 16.80+11.07 21.91+0.51
C16:1n7 3074030 3.71+0.73  3.07+0.76
C18:0 1517+£098 1452+255 12.73+094
C18:1n9 2628 +2.36™ 2846+3.88* 22.78+131°
(oleic acid)
C18:1n7 3.60+020°  3.36+045° 3.02+0.15°
C18:2n6 19.85+125 21.56+2.75 22.72+1.13
(linoleic acid)
C18:3n6 0.00£0.00  0.00+0.00  0.00+0.00
C18:3n3 026+0.07 033+0.05  030+0.05
(linolenic acid)
C20:1n9 043+0.06" 043+0.08  0.23+0.03"
C20:4n6 720+£094  758+180  926+1.15
(arachidonic acid)
C20:5n3(EPA) 025+0.06 030+0.15  0.16+0.11
(22:4n6 1.56+£030° 1.70+£0.43" 2.33+0.13°
(C22:6n3(DHA) 0.66+0.13  0.77+031  0.97+025
SFA 36.84+0.52 3584+875 35.16+0.36
USFA 63.16+0.52 64.16+8.75 64.84+0.36
- mono 33.38+2.65° 37.12+4.66° 29.09+1.91°
- poly 20.78+2.68 27.03+529 3575+1.56
n3 1174021 167043  1.44+0.19
n6 28.61+248 2536+4.87 3431+146
n6/n3 2476+2.80 1545+2.88 24.18+291

“®Means + standard deviation in same column with different su-
perscripts are significantly different (p<0.05).
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