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Abstract

This study investigated the effects of conjugated lincleic acid(CLA) on oxidation of lipid in beef
patties during cold storage and simple correlation of TBARS was investigated the effects of pork loin
were replaced with CLA 5% by CLA concentrations during refrigerated storage for 11 days. This
study investigated the effect of beef patties supplemented with 0, 0.5, 1 and 2% of CLA on pH,
TBARS, fatty acid composition and CLA concentrations during refrigerated storage for 13 days. The
simple correlation of TBARS was higher(p<0.001) than control. This suggests that lipid oxidation is
delayed during storage periods according to accumulate the CLA in the meat. The pH changes of
beef patties accumulated the CLA were significantly increased in the total treatments during storage
periods. CL A treatments had significantly higher(P<0.05) pH value than control, and pH of samples
trends to increase so that contents of CLA was increase. The changes of TBARS were significantly
increased in the total treatments according to pass storage periods. Comparing with treatments, CLA
treatments showed significantly lower TBARS than confrol. These daie suggesis that CLA have
antioxidation reaction. Fatty acid composition of CLA beef patties relatively lower than other fatty
acid composition according to increase CLA supplements. The changes of CLA contents were
significantly increased according to increase CLA supplements.

In conclusion, this study suggests that CL A have influence on oxidation safety by inhibit the lipid
oxidation, It is possible that meat products of high function make through CLA.
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Folt}, PKC= Al EW o)A superoxided] A
& ZA3¥7) g, CLAE FAH A g4tg
AZA ZEE B ope, ¥ HA Fats
AZA ALty Rysgen, £§ CLA
7} mouse embryo fibroblast cell cultureoll A
benzo( @ )pyrene(BP) tlAlol} ZA Gk v
AT R1E At & CLAE 8489 BP7
macromolecule(DNA, RNA ¥ protein) &}
7t AAAE BAE AAIZ] WA intra-cellular
o water-soluble BP(detoxified BP) %<& =7}
ARG Hiss CLAY FAagAHE 33
o 453

In vivo R in vitro\ X dojR B33 FxA
o] Aol o}slH CLA ¥4 o|248e &
Ao E dojd 3akst A “beta-hydroxy
acrolein”& CLA #5419 F23 343 &
& dehlE 2209?0288 CLAS| be-
ta~hydroxy acrolein =A< beta-hydroxy
acrolein %2 enolizationol &8} 323t &
veRd ¥ olyzl, ¥ E 19 beta-hydroxy
acrolein A=A = $HE-219) HolgF& & A o
2B FoEA 43 a34E WE T B
2FA T}, EF beta-hydroxy acrolein & E] ¢
323kA = eucalyptus 99 wax o] A
o] Br¥ M, CLA EA e 39 o152
T O AAE A 2E AolF& S A olH
ot 7389 Yurawecz & CLA7} in
vitro el A} furan fatty acid - =4 2 H 5}
3ted gHatbst &S ok By, CLA
£ feeding® 47PN 2H 9 POV &
© TBARS & £33 A3 2724 Yo}
A gAEH S /IR Bidgen,
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1) CLA M= ghgy

A ALE AFEE CLAE corn oilg o] &
393, & e & FAtuol 2 (F2) ol A
linoleic acid(DS-LA% £ 95%) 5 +Y 3t
Ha $%0) ¢]at wtio @ CLAS $4 3t A
23 AL &g CLAY AZE 1,500
ml round flaskl] ethylene glycol& 600 ml ¥
o] A 190°C7kA] 7} E 3 ohe 165C7HR] 213 A
KOHE 75g =4t} 14| 180C7HA 718 s &
DS-LA9E 300g ¥ F A& FHsEA
180Tl A 1A1ZF Bt 7FE A th Aol A
Wy 3 ¥, methanol 300 ml& ¥ ISR
t}. 6N-HCl 600 mlZ F3A1Z ¥, ¥ 24
71l A 71823 methanol-& 38t 35
® £Ho) hexane 300 mlE ¥ ¥, Z/HFE
300ml¥ A W FA§ obg 439 hexaned
CLAE 3439 rotary vacuum evaporator®ll
A 3AIZE Bt £ & 34t} CLARHS 3
g & 4% HpSOs(in methanol) & me-
thylation A1 AA GLCE &< gt} Fig. 1
< $4€ CLAY GLC 82 23%& el
o 4 ZAL GLC(gas liquid chromatogra-
phy HP5890+)9ll A Table 29} 7Z+-& ZHollA
A3t

2) CLA =S4

B A9 AgrE ugL] 3 458N
B(90+5kg) SAA 48vtel(Z@E)el CLA
(corn oil2 T, &% 56%)E 5% A F
A F =&t AHY FHE 4C YA
A 11Y7E AAA dde FAsAT =
APRES CLA %3 Atk J = (TBA-
RS)E FA3AT 4714 A 2348 o &
gt} CLA #ol i dedasg A
FAch

3) CLA = HE[Q| H=

ARk A 4w Ref oA S YA TFA
4 (Semitendinos) & X & Frisled AL &}
Aot TFEANT AE 4 (4+1C)AA
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Fig. 1. Gas chromatogram of 95% LA and 93.7% CLA(c9.t11-CLA and t10,c12-CLA).

Table 1. Formulation of CLA patties

Lean Fat( % )
Treatments
meat(%)  Tallow  CLA
Contro} 90 10 0
05% CLA 90 95 05
1% CLA 90 9 1
2% CLA 90 8

7+ £33 ¥, CLAS tiA $£F(0%, 05%,
1%, 2%)°] w&} Table 13 7o] £33t
5 F oF 120g¥ A3l Yoz xAS o
& WAITEE05C)o HASHAA 2Pd F
Al &k o},

YUY

et

1) pH

A8 10g% ZF4 90ml¢t 74 homogen-
izer(IKA model T-25 Basic. Malaysia) &
13,000 rpmell A 1027 # 43 pH-meter
(ORION model 520A US.A)E HHEE 2A3)
At

2) X|erAHEH = (TBARS : thiobarbiturbic acid
reactive substances)
A waratE o) AL Burgest Aust'™ ) 1t

WO 2 AR 5gol BHA 50 pls} &F 5 15mlE
78] homogenizer(IKA model T-25Basic, Ma-
laysia) 2 13,000rpmol A 1027+ F2A3A A
o} 73 2mlo) TBA/TCA EF LY 4mlE
2y ZukzlelA 1027 EF ¥ 90C water
bathell A 1587 71E3tdt. B4+FE A7
% 3,000rmpell A ¥4 ¥-2] (Hanil model Union
5kr, Korea) € 1087 A1 & & & 3431
spectrophotometer (Spectronic model Genesys
5 US.A) 53Inmoll A FZE§ A3t g
I 2 AL s Jdep AT

TBARS = Absorbance X 5.88

3) X|UEE

AAL Folch 5™ ¢) whgo 2 chloroform
% methanol® F&3Y . AlF 30g°l Folch
LA(CHCls: CH:OH =2 :1) 180 ml¥ BHA
50 #1& ¥ 2 homogenizer (NISSEI model AM
-7 Japan) 2 187+ 743 3 d€YE What-
man No.122 o33 & 0.88% NaCl& 50
miH 7HEe] 3027 25 83t 3,000 rpm
ol A 107 9 E Y A &L aspirator
2 AASL 31&S sodium sulfateE H7}st
& Whatman No. 1 32 o33 HA 27
FEE TS AASAT. F2EL 527
(Zymark model TurboVap 500, U.S.A.) ol A
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Table 2. GLC conditions for analysis of fatty
acid

Item Condition

Table 3. The simple correlation coefficient
between CLA content and TBARS of pork loin
during cold storage

HP 5830+ Chromatography
Sulpelcowax 10 fused silica

Instrument

Column capillary column.
60m x 0.32 id
Temperature program  10°C/min

Detector Flame lonization Detector(FID)
Initial temperature 50C

Initial time 1min

Final temperature 200°C

Final time 40min

Injector temperature 260C
Detector temperature  260°C

Carrier gas He
Split ratio 90:1
Intergrator HP 3396 Seriesll

Storage days at 4C

EFAINAL, Ny EAELA G2 Suj& A A
sttt

4) X)Lt 24

Folch %9 W02 $2% x4 80mg
£ tefron-lined screw-cap tube(20ml) el ¥ 32
WEESE E2< tricosanoic acid(in methanol
0.4mg/mb)E 1ml, 4% HSO4(in methanol)
ImlE 22 o2 90°Coll A 1087+ methylation
AlZoh, 4ol w33 § hexaned 2ml ¥
I FHSF Sml A7 g Wt & FREE
&tk Sodium sulfateE ©]-&3te] A9
g FAstg AAZ ¥, GC vial(15ml) o) 4
9 ImE #H3d YU °]lE GLC(gas
liquid chromatography HP5890+) 4] Table
29} 22 A BEANEH

EA|x2

AgolH dojd FHL SAS/PC'P g
&3t £AHE4, Duncand] t543 € g
NABAS ZAEY O

o}

a4z 3 13

SSLY CLA BH2b0| X|Satst0l 0K &
CLAZ 27b8 AR E Foisted 4ae &

Measurment
2 days 11 days
TBARS" —0.683***? ~0.804%**
YTBARS : Thiobarbiturbic acid reactive subs-
tances.

a5 .001.

£ S4€ 40 WATAN 1197 AR
CLAS®} #ekel wE TBARSY ©& 43
A& Table 391 YehAQich

WFAY 5 ES W) CLA #3st A3
S(TBARS) S ¢ A2@AL A% 290
-0.683(p<0.001), A7 11l -0804(p<
000D 8 @& YERIQT ol @ At B4
W CLAZH 459 A @4ksrt oA 50, A
%71700) Ae)A$S CLAS) A 3atet A&
#7h gTE AL Aridd 4% 2 A
CLAZ $25% CLAE F934 && Aol
Hlste] A7 5 A gabsrt oAty @
i 593 of £ Aol et

)

CLAZ} 718l £ HE(2| X|Litatof OIX|
= 83

1) pHe| w3t

A7 e Ao CLA & 9838t 9%
HEE AET F 4C YA TAA 1347 A%
A pHe WEE Table 461 YeR)Ach

CLAY 277} thZ o) v 2s]A 23
22 2 pHE YA 2 (p<0.05), CLA 3
7tgEe] S, E Fo¥eE ¥ pHE
H A H(p<0.05). A7 el mE njwolA A
Z19ET AF 13X ZE AHa+9 pH
7} 930z Z78QtH(p<0.05). CLA 3
7b#7 2ol A 38 pH Boh & pH
58 oz UeEEozN XA dAd
CLA #&°| £&4F pH7} 4adtes 238
dREd, o= H7HEE CLAY pHIY $A4¢1
pH 70 W82 ¥7] W&o pH7t 713l A
o2 AEEY T3 CLAY pHE Z7HA17]12
2A olgEy 540 £2 E4E AL A
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Table 4. Changes in pH of CLA beef patties during cold storage at 4C

Storage days

Treatment
1 4 7 10 13
Control 546+001%°  556+001™®  554+001%®  556+001™  552+002™
05% CLA 547+003%  563+001C*  560+000% 565+001% 5714005
1% CLA 553+0,04%  569+0,02% 568+001%  573+003%®  578+0.03%
2% CLA 56740028  578+001°  580+001*"  587+002*  5.86+0.04%
ABCD

Mean+SD with difference superscript in the same column are significantly different{p<0.05).

22<“Mean+SD with difference superscript in the same row are significantly different(p<0.05).

oz A€,

AZ712b8) Bol] mE BN E ZE A
@79 pHt #9802 Z7hshe A%e u
R (P<0.05), ol AR Tt @9
SOl EAERAN 2AHE Felotuinite A
3, oA &3 Ed e W A gy 3
2, R ole] 44, obvlicite] FHE AR
D478 BB AY Fo A% FEI ¥
Shd$E 459 pHE EollE AL B
thE B3 FARsATH?

2) XYL (TBARS) S| Bi5t

CLA $& HEg& AZ2F F 4C YA
A 139 Bt AFEEA W Arse) AT E
Yot 72 TBARSE A#E Table 59 Uek
Wi

TBARSZS tiZ7) wsiA CLA Hal$¢
ol FMEFE DA VeS8 (p<0.05), A
ZA7)17k0] ZHEFE RE Az 7oA £937
282 Z7139H(p<0.05). AZ 1¢d 2T

TBARS #2 iz 05634 vls) 2% CLA
A 77t 0495 MA mg/kgl 8 GoHosw
@A JElst o n(p<0.05), A AR E<H
2% CLA A g77} o Foz 7+ w2 A
AHEE R RATHp<0.05). o133 A=
CLAZ} o]lF52&E F /1Y 7HA1 2 = A A
oJAMLE Zwkitsle] (A EHolny, Ha &
®o CLAY 84+318o] o -tocopherol Rt}
gatsl F¥o] Moyt y Bysgen,
vivo B in vitro\ A @ £ZZ A A3
oJ3tH CLA x4 o2 2%e FA4oz o
o= a4Hal &9 “beta-hydroxy acrole-
in"& CLA F=417F 23 ghi3t 4% Y
Bie EFoln, ¥ ¥x9 beta-hydroxy
acrolein FEXE & 242 Hol F4& L4
olg go2MN gisl AAE 7RG B F
vl itk £8 CLAE AL 2 o8 Q71
oANA A9 POV =+ TBARS @& =33
Ao} IR)3, Yurawecz =& CLAY}
HEA SARAHE H4A Az} 4285 =

£ 0310, 05% CLA M3 7& 0304, 1% CLA 4 9lon, CLA §aatzd 2732L 294
A2t 0288, 2% CLA AZFE 0272 mg/ &0, Ayt 43439 B8E v 133
kg2 & Aol UNAT, AR 134AMS 235 E B furan fatty acid¥ o2 H o
Table 5. Changes in TBARS of CLA beef patties during cold storage at 4C
Storage days
Treatment
1 4 7 10 13

Control 0.310+0.007%° 03710009 04170021 0508+0.015*  0.563+0.020*
05% CLA 0.304+0.009*%  0358+0.012%% 0372+0.006% 0478+0.036°  0.545+0.005"

1% CLA 0.288+£0010° 0338+0011%  0363+0.015% 0465+0.024*% 0525+0.012%

2% CLA 0.2724+0016%  0310+0011% 0332+0.005% 0425+0.002%°  0.495+0.008

ABCD

abcd

Mean=+SD with difference superscript in the same column are significantly different(p<0.05).
Mean:+SD with difference superscript in the same row are significantly different(p<0.05).
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systemWoll £33t 7]"d o] Op0 thsl AA
< 3t AR BRI waEtA 84 Fo
CLAS #H/1e9d gdde 7R ZFA Y
SAFS AAY £ Y3, APAFE KA A
A AZYNE 2 AFHE 71A & AR A}
B8

3) X{gah =440 s}

CLA & HEE Azxs F 4C dATd
A 139 F<t AZEEA A 2449 Wl
£ Jeld 23 Table 69 el ok x4
2 B ZAL GLC(gas liquid chromatogra-
phy HP5890+) A} Table 28} 7+ Z 7oA
43t ed, A% ¥£42 internal standard
& methylationAl #A5 %X 9] heptadecanocic
acid(C17:0) & #7}8t 3 uct.

CLA #H7} & - 59 71 & 5% o
B9 At A9 WEleE iz b3l
CLAE ANFoZN B2 =AY Wt 9}
Ak bR o R Aol E @7k A CLA
E S8 WA 2o gl 83y
CLA #9937} 2341 palmitic acid )
e Frbeta vk B X 3FA4E oleic
acide #&%e 5AES Jeidded, ols
CLAZF At 43 Ao 23RS &

EFA AR PE = A9 desaturased] A
2 AN AR B9t =8 Cook
=@ 3 Miller 3%& CLA7F Z&W arachi-
donic acid®] #%& ¥&03 BRI O
Hu B A7 AE CLA §°] old SAE A
ZA) ArEe FolL CLAE AlstH 7] o
ol &9 AWk = CLA 3713 Z71gd4E
i H o2 & F/e XA FFo] Fast
= AFE B AANFHLOZE myristic acid
S CLA #H7bgel A 43S 9x] g%
A ¥ myristic acid& A Ys TE RS 0]
CLA# o] 1855 JUdo g A
FoHP<0.05).

A7 74l ME 7+ A9 Xk 24 9
Wsle AR 7o) ARSAE Zhzhe] X whak
9 FEklle & Wyt fle AF4E 49t
ol ARAE sl FAIR Ayt ol
AA A =& 73 ghol 7] w &) jhHak

JEFE VAR F= ASE AR

f,

4) CLA &&te| H3}

CLA 5 HEE AxT F 4C Y331
A 139 T ARstAA CLA &%) Was
webd A= Fig. 200 veb i doh

Table 6. Changes in fatty acid compositions of CLA beef patties during 13 days storage at 4C

Storage

Fatty acid

Treatment

Days Cle:0 C16:0 Cl6:1

C18:0 C18:1 Cl8:2 CLA C20:4

Control

05% CLA
1% CLA
2% CLA

B21130° 25389+102% 45.08+1514
55440470 23048+513° 4308033
2504096 2105042315 4034220

39834094 25880+316" 4361+201"° 1625¢+041° 382964775
16854145° 3523+1217°
1507041445 364454407
187041338 3254643917

B314+178"
2256+0,08°
11512028
845+016°

891£214%  trace
7810+206° 47104547°
5474148 896945005

13414052 190.25+405°

3030+498° 27391£448" 40.43+108°
3800157 2573210958 4398+068"
4413+500" 23050+2868° 42.84+486
4124022" 2156027307 3945+083°

Control

0.5% CLA
1% CLA
2% CLA

18024+071%
16754+062°
16020+1813° 365.40+163°
15060+197”

NBE20E trad® 22124039
T5064078" 40454162 213041068
520+128° 87624971 1230+028°

415041457 18823%1290* 8124112

1t
35010102

37504384

26041024 259592162% 137420514
206+120° 255474665 44854083
£3514140% 2352041538 2304158
44.90£091* 21560+208° 386141408

Control

05% CLA
1% CLA
2% CLA

15304£1.02°
163754073
159404071
1512141.08°

81312038 trace®  2782+049°
T724+260° 485620195 204540248
6305+17° 90.00£391° 135040407

40814105 186224111% 8131008

38503461
35048+313°
34204227
31520+190°

ABCD Mean=SD with difference superscript in

the same column are significantly different(p<0.05).
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Fig. 2. Changes in CLA contents of CLA beef
patties during 13 days cold storage at 4°C.
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CLAZ #7}etA) e g2 FE CLA 32
A9 A, o1¥& A= A8 W CLA
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F oY Aol AT §5AS wslA
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AFNME 7154 XA A2AQ CLAS
AFE AZA FrlerE CLAVY 3499 8
o AP B2 %o CLAE AFTd) ¥e &
o IF SAFLREY Ao 75T RO

Ate g

ft yo,

2 o

ArE A NFANEANE 3L 0
© CLAE A& #7188 o A
3E AAAIE AH et ey
t7] SjR] AtR) CLAE 5% #718t
=& TAHE 4T AN 119
AZstAA CLA o ©E 2arst
BE(TBARS) O i3t &4 AALE XA}3)}
Rem, =3 CLAE % HE Az 0, 05,
13 2%2 ztZ} A7bste) A2E £ 4Tl A
139 &< A3 A pH, TBARS, A4 =
4 % CLA §%& 2AIE Y. TBARSY ©&
THABEE AT 1A -0.804(p<0.001)
22 F2 AFB/AE JEd Aoz Hol
CLA7Z} &) &2 0] 5 A 717b0] A3
B4 AANsE QAN E ReE Ve
o CLA7F £3 € % He g yaAx4sd
Al 2737172 7ol ©HE pHe Wale A A
277t AA7IZke] AAEEE foHog =
7}t A oH(p<0.05). T o] vty CLA 3
77t R FHe g g2 pHE BYon, =9
CLA 37}l 371845 pH7l f98es
F7tete @48 B 9H(p<0.05). TBARSS)
Hate A Ay FallA Ag717ke] A3 o
g 982 FUHet A tH(p<0.05). g7zt
o) WA Rl viste) CLA H7H2rt
FreHe g @& TBARSE E RO 0 (p<0.05),
EZ CLA H7tgo) F7HE5E fo8os
%2 TBARSE H o CLA7} 84rstakgo] gl
¢ 4 Atk CLA $% #E9 2 =
CLA #7}o) Z71E4 5 Juiges
TR A FFol FAdE AAE
BR A7 Ao g WakE g
o CLA %9 ¥sle CLA #7hgo] 2718
TE FIHLR F718H o (p<0.05), A%
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