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Effect of Mugwort Powder and Fish Oil Addition on the Fatty Acid of
Chicken Meat
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Abstract

This study was conducted to investigate the influence of dietary mugwort and fish oil on meat quality of
chicken. Broilers were randomly assigned to one of four dietary treatment: 1) Control (commercial feed) 2) T1
(commercial feed supplemented with 3% mugwort powder) 3) T2 (commercial feed with 4% fish oil) and 4) T3
(commercial feed with 3% mugwort powder and 4% fish oil). They were fed the experimental diets for five weeks
and slaughtered. After that, the meat samples were vacuum packaged and stored at 4+17T. The meat quality
were analyzed for meat samples stored over a period of 0, 5, 10 and 15 days. The major fatty acids found in
chicken meat were oleic acid, palmitic acid, linoleic acid, stearic acid. However, the fatty acid was not
significantly different between control and treatment groups (p>0.05). Palmitoleic acid, EPA, DHA contents were
higher in T3 treatment group than the control. The TBARS (thiobarbituric acid reactive substances) of all
treatments significantly increased during the storage periods (p<0.05). The TBARS of the thigh was rather higher
than that of the breast. The WHC (water holding capacity) of breast and thigh were significantly increased in
both control and treatment groups during storage (p<0.05). WHC of the breast was rather higher than that of
the thigh. The drip loss was tended to increase during the storage periods (p<0.05).
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&2 FeElvel A9 2R Apgste A2 o) 3 ohd
A A2 2A oF 300F ol/de] EAsh o 2RE Fla
kg2 B2 AlgHo] YU} (Weyerstahl et al., 1987). S
elA 59, e, 2T, b &4 A FE, gt &
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3, aitet &9, "3 AE ga g 2 71w AN 2 B
4244 glt} (Lim and Lee, 1997; Lim et al., 1997; Lee et al.,
1999). &2] 34 A B 0 T = alkaloids, W] ePY H(Vitamin A,
B, By, O), A7 2 4% #712(Ca, P, Fe)o] F-Fro] gl

o B sl ov(Lee, 1965), o5 AE FojA &3] Hx-
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7ol Gt g, FF A4S, FFF AF 5 W@ AP
da] Ruso] $hriMatsuzaki and Hara, 1985). 7% 233}
AMATE ThEF B3 HolE i A Ade] HE o)
AMAHEQ] eicosapentaenoic acid(EPA), docosahexaenoic acid
(DHA)7} o+ 3Ha-5o] 9itta Hu% 5 lvklLeat and We-
ber, 1988; Thomas et al,1987). & 0]£3 A= A =
(2004), 7 F(2004), 7 5{(2004), & S5(2003)°] HA) & o]&
sl i on, KA o] 83 ATE W FQ002)0] 4
B vk Utk 03 A APAEE Aoz A3zl 718 A
g o] 5 S 2HEE A 8)4)7)51(Sanders, 1985), A4
482 ¢ zm Frtelzg wade) tate] WolHel &
7} Q13 =] 22 QltHFernades and Venkatraman, 1993; Simo-
poulos, 1991). &2} offrol A3 ATE 7(2006)0] HAE
o] g8l FYstuom, vt 7(2004) SAE o83t
49 A%E BEATh
2 ATE & 2R Yol RS FAFoA 1% BE
3} AAre] S7F2 Q19 A8 TBARS, E42(WHC), &
2 8 3 AR §RE Yolin BEs AYAo] Be
AL AE QAo B3 72 AFE du e 2 2ok
Bolglf, & ERF Hoj2HE T FH5t M= vjmst
22} AAelat
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B 3% olelf 4% HATTHR vhre] Ao
, HT 25T fAIEE AuloA ARSI dB) ARk
9 A& 17e F7PIEE FIsA g, 25A Y
oAt} AR ek AV F 554 =AI8t
ASL 0.1 mmSA 9] PET/PE A2 A28 ALl =}
A% AFEA7)(Tiromat 420, Kramer & Grebe, Germany)
B2 AT F 41T 2o BHsle] 2 2TE 0=
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TBARS(Thiobarbituric acid reactive substances)= Witte &
(1970)2] vklof] Wl AlZ 20 gol] 20% TCA(trichloroacetic
acid in 2 M phosphate)A]¢F 50 mLE #7}8kd homogeni-
zer(Tissue grinder, 1102-1, Japan)E 14,000 rpmoljr} 287+
TAZ & o] FAA(slurry)S SHFE 100 mLE A 9Hso]

W3} o9 WA} A g A

24 mAE 9% 277

e TS o] 74| (Whatman No.1)ol| oJ#atdth o 5
mL-%& #&}a] 2-thiobarbituric acid A]2H0.005 M in water) 5
& g o) £8a 5 A& AdIA 1547 B
HEx]%E & spectrophotometer(SHIMADZU, UV  mini-1240,
Japan) 2. 530 nme] ol FHEE EBSAT B4
S AP 10 g2 AR H Yu 2F0NE F O T
0T 2] water bathol| A 3087t 7}l ¥hy3t & 1,000 rpm
o= 1087t 94 Beldte] BaE &
S5 &4 AL B Mol FAE FFetn 2HE
Mg F TS TAE 2o TF ol 42 85
= AT F FAE S8 AEsATE AWk Folch
H(1975)0 ™} A]& 100 g= homogeniger(Tissue grinder,
1102-1, Japan)Z w}sj3t & chloroform-methanol(2:1, v/v)&
oA A2 o 100 71 Flele] TR AN SR
WA & A5 A S A ABa oleflF choroform F-E-& T
NesSOLZ B A7 oleb g ABIRch o ZAHE 38) W
Bl ofdE 2% 33 F 50T o|sldl|A] rotary vacuum
evaporator(EYELA, Tokyo rikakikai Co. A-3S, Japan)Z -8

2 AAG & Ade AL H 24 ol ¥u AaAAs

FU Z BB Y BASrAN Add A5
o} XuhAt 242 15 % BFs-methanol -8 2183 AOAC

H(1994)) =] methylationr]7] 12 GC(Hewlett Packard 5890
series IHZ EASIoH, ojuje] EAMZRAL column:
HP-FFAP(crosslinked FFAP) 25 m x 0.2 mm x 0.33 xm,
column temp.+ initial : 205C(2 min), 4 C/min, final : 240C
(12 min), chart speed : 0.5 cm/min, split ratio : 1 : 500}tk

B A dojr Aol BA E42& SAS program
(1988) o] 83l AR S AAISS 1 A 7174 e
HF 7oA 7BA S Duncan AR HPH(1955) 2.2 5%
el A,

& £33 Folgwg 3o Ase ALt 24 Wale
Table 1o VFERJQATE AAke 289 59 2 & B
o9 FolFo] BAGLo] oleic acid, palmitic acid, lino-
leic acid, stearic acid®] 2.8 3o & Agro|gth ¥
A BEESAATE 28 H9ld) Addgle]l Bx3)
AAke] o] 9t

Ao M2 ARkt 243 Wahs E2To) A2 b
3t stearic acid o] <bzb ko, ojdf uv|sie] X2l
= &7 v)sle] T3\ A palmitoleic ac1d9} EPA, DHA 3}
Fol ¥ BFolom oL gAThp>0.05).
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Table 1. Effect of dietary mugwort and fish oil on the fatty acid of chicken meat (unit: %)
Fatty acid
Region treatment
14:0 16:0 16:1 18:0 18:1 18:2 20:4
Control  1.41+0.61 25.90+0.05 4.94+0.30 8.05+0.41 37.48+0.92 15.75+0.28% 1.37+0.42
Tl 1.69+0.17 26.02+1.13 5.28+0.36 7.54+0.28 36.02+1.03 16.49+0.73" 1.27+0.04
Breast T2 1.37+0.38 25.55+0.49 6.39+0.13 7.38+0.26 37.61+0.54 15.57+0.33® 1.47+0.35
T3 1.38+0.01 25.09+0.81 5.7240.93 7.66+0.62 36.53+1.44 15.25+0.04° 1.69+0.51
Control  0.86+0.02° 24.56+0.74 5.85+0.71 13.11+1.91 35.4110.08 16.39+0.34" 1.68+0.71
Thigh Tl 2.39+0.46° 24.76+0.42 7.21+0.42 11.14+0.42 34.16+2.30 16.07+0.67° 0.66+0.08
T2 0.97+0.03° 24.62+0.33 6.98+0.54 13.35£0.45 34.85+0.43 16.88+0.52° 0.77+0.07
T3 1.47+0.04° 24.07+0.78 6.91+0.42 12.67+1.70 34.07+2.01 15.51£0.11° 0.84+0.17
Fatty acid
Region treatment
20:5 22:5 22:6 SFA USFA SFA/USFA
Control 1.18+0.18 1.42+0.08 2.51+1.82 35.36+1.07 64.64+1.07 1.83+0.08
Tl 1.95+1.05 1.95+1.05 2.18+0.19 35.25+0.95 67.76+1.03 1.84+0.08
Breast T2 1.08+0.08 1.08+0.08 1.94+0.23 34.29+0.61 65.7110.61 1.92+0.05
T3 2.45+0.29 2.45+0.229 2.58+0.75 34.12+1.44 65.88+1.44 1.93+0.12
Control 0.3240.08" 0.54+0.16° 1.2740.49 38.53+1.15 61.47+1.15 1.60:£0.08
Thigh Tl 0.95+0.59 1.30+0.15% 1.38+0.62 38.29+0.04 61.71+0.04 1.61+0
T2 0.39+0.13° 0.41+0.06° 0.81+0.08 38.9440.74 61.06+0.74 1.57+0.50
T3 1.8440.08° 1.10£0.13 1.54+0.16 38.21+2.51 63.67+2.51 1.62+0.18
Means + SD.

® Column means with the same letter are not significantly different (p<0.05).
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Table 2. Effect of dietary mugwort and fish oil on the TBARS of chicken meat

(unit: mg MA/kg)

Storage(days)
Region treatment
0 10 15
Control 0.0710.001° 0.112+0.001¢ 0.147+0.004° 0.222+0.003*
T1 0.070+0.003" 0.107+0.003° 0.143+0.004° 0.224+0.004"
Breast
T2 0.069+0.001° 0.105+0.02° 0.152+0.006° 0.230+0.003"
T3 0.073+0.02° 0.117+0.003¢ 0.158+0.003° 0.237+0.006"
Control 0.095+0.003°° 0.14120.003° 0.231+0.002° 0.321+0.001"*
Thigh Tl 0.083+0.0007"° 0.1470.003¢ 0.233£0.004° 0.324+0.004°*
T2 0.092+0.002°° 0.1410.001¢ 0.233£0.002° 0.329+0.003%*
T3 0.094+0,004°" 0.144+0.002° 0.238+0.001° 0.333+0.004*
Means = SD.

A~€ Row means with the same letter are not significantly different(p<0.05).
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A2} 77k} TBARS7E ¥igtE B A A7) =4 3
Folle felAl Azt gllev, A4 104A5E ol
4 % H7Fe & T 3 %, FolEf 4 % H el T29)
T3 A o4 2 2(p<0.05) =A UYehldch oje} e 2
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A7tele g9 W, HAH 977 P vk B
315195 2 #(Cherian et al., 1996), “=%+ malonaldehyde:= 37}
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£ 59 FollA] TBARS gto] & A& u% Exst A%
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Table 3. Effect of dietary mugwort and fish oil on the WHC of chicken meat (unit: %)
Storage(days)
Region treatment
0 5 10 15
Control 48.6742.27°® 55.60+2.08"" 58.64+1.29° 59.3241.91%4
Breast Tl 49.59+0.30°C 54.29+1.33%¢ 54.1420.13% 58.17+0.54°*
T2 45.57£0.97" 58.49+1.71% 66.46:0.53** 67.78+0.89**
T3 52.14+2.24*P 62.02+1.03 63.6342.39* 63.63+2.39"*
Control 30.33+1.94°® 45.87+1.36% 46.26%1.13* 47.84£1,12*
Thigh Tl 34.0240.49™ 37.56+1.07°° 42.1120.16* 43.52+0.18"
T2 34.49+1.50° 41.44+1 21% 43 .96+3 46" 44.39+1.60"
T3 30.7440.44>P 40,46+0.59" 44.08+1.51® 47.82+0.94**
Means + SD.

P Row means with the same letter are not significantly different(p<0.05).
7 Column means with the same letter are not significantly different(p<0.05).

s} Holel§ 4 % A7HEot ®e BAEE Uehid 4%
9 2N DI SAYY pH 0] 2L A

o Aog AHA 9l o (Pearson et al, 1970), 252 o
‘ﬂ’él Tz Aske} o] 27 E W3l Sl uet BEyFo] FUt
ST Wu and Smith, 1987). Hamm(1960)2 2] §-¢] B4
% 2F 65%7} myosine}1} actin®} 22 myofibrillar protein
S 2RY frefiEe Aolzti st olFA Hegel W
3l pH 2o o2] 8%lo] #dd Wint ohel ZHHE R
e} 7}2)7} Slo] M2 ot dH e £3% By §Y
3HA vlmale AL eEx &t} sl Kauffman ef al,
1986).
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=
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ed o3 T2 Y £x2E AR AFEE, pH,
ATP %= %o J3le g&E etiComforth ar al.,
1980). Honikel(1987)-& 117]9] pH7} o S5 dAfo] |
on £& pHoA = vdt gl Folzts S5 AY A7A|
o1}, pHrl o 3] wude] SRR Aie ey
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Table 4. Effect of dietary mugwort and fish oil on the drip loss of chicken meat (unit: %)
Storage(days)
Treatment :
0 5 10 15
Control 0.61+0.24 1.24+0.33% 1.3440.16°
Tl 1.24+0.27° 1.8340.11* 2.1240.10*
™ 0.98+0.17° 1.40£0.21%48 1.89+0.22*
T3 1.2740.77 1.2140.11° 1.8340.11°
Means + SD.

4B Row means with the same letter are not significantly different(p<0.05).
® Column means with the same letter are not significantly different(p<0.05).
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