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SU M M A R Y  waS
T he effect of dietary conjugated linoleic acid (CLA) on fatty  acid composition and lipid oxidation of pork 
investigated. Pork loins from CLA -supplem ented diet groups showed significantly (p<0.05) higher CLA con ’ 
com pared to tha t of control group. T he contents of arachidonic, linoleic, palmitic, and m yristic acids w ere increa ^  
as  well as CLA content by CLA-supplem entation; however, the content of oleic acid w as decreased. T he contelL fli 
CLA w as not significantly (p<0.05) changed during chilled storage. TBA RS of pork loin samples ^  
CLA -supplem ented groups (2.5% and 5%) w as not significantly increased compared to th a t from  control or 
C LA -supplem ented groups during storage. T hese resu lts suggeste that dietary CLA revealed the inhibition of 
oxidation w ith increasing the CLA content and changing the fatty  acid composition.

IN T R O D U C T IO N
Conjugated linoleic acid(CLA) have been recognized as having anticarcinogenic and antioxidative properties in

severe

animal models (Ha et al. 1987, 1990; Ip e t al. 1991, 1994). CLA is produced in rum inants as a first in te rm e d ia ^
the biohydrogenation of dietary linoleic acid by the rum en bacteria Butyrivibrio fibriso lvens  (Kepler e t al. .flt
Consequently, foods derived from rum inant anim als contain m ore CLA than the o ther foods from  non rUirn|^g2)
anim als (Chin e t al 1992). However, the CLA level of turkey lipid is similar to rum inant anim als (Chin et al 
and intestinal bacteria of ra ts  also have the ability to synthesize CLA from linoleic acid (Chin e t al. 1994). ^
M uch efforts have been contributed to increased CLA content in various foods. CLA contents in foods w ere effe 
by cooking, processing, and storage conditions (Ha et al. 1989; Shantha et al. 1992, 1994, 1995).
Given these positive biological functions of CLA, it is necessary  not only to develop a techniques f°r 
accum lation CLA in m eat from non-rum inan t animal bu t also to elucidate the role of CLA in m uscle foods. P ^
of the p resen t study is to produce value-added pork by feeding CLA as a diet additive and to investigate  the e 
of CLA on fatty  acid composition and lipid oxidation during chilled storage (at 4°C) for 21 days.

M A T E R IA L S  A N D  M E T H O D S
Each of tw enty  gilts (Landrace x  Large W hite xD uroc) w as randomly assigned to one of the following 4 diets J * ^

cod1slaughtering (slaughter w eight w as about 110 kg). D iets contained certain am ount of CLA or co 
their original lipids: Control, 5% com  oil! 1% CLA + 4% com  oil; 2.5% CLA + 2.5% com  oik atl

w eeks before
by replacing their original lipids: Control, 5% com  oil! 1% CLA + 4% com  on; z.o% c l a  + ¿.'ovo com  on> ^  
CLA. T h e  CLA w as chemically synthesized using com  oil by alkaline isomerization m ethod and purified by ^. 1  lie CL/L1  VV CIO LUH1ULCU1J' oj  ̂J   — --------------------------------- ------------------------------- --------------- r  «

low -tem perature  precipitation method. T he purified CLA w as derivatized by 0.05N HC1 in absolute methano ^
analyzed by  g as  chrom atography (GC). Pork loins w ere sampled a t 24 h r postm ortem . pH, TBA RS, e $ 
composition and CLA concentration of the sam ples w ere m easured a t 2, 5, 8, 14, and 21 days of chilling storag
4 C .- - - , flTU
Lipids w ere ex tracted  w ith a chloroform m ethanol m ixture as described by  Folch et al. (1957). T h e  extracts j(j

,gji T
ad»

concentrated using a rotorevaporator a t 40 C under nitrogen gas and stored at -40 C for further analysis. Fatty
m ethyl es te rs  of sam ples were prepared by 0.05N H C l-catalyzed interesterification m ethanol and analyzed by ^
chrom atography (Shimadzu GC-14A, Japan) w ith a Silar capillary column (30 m  x  0.32 mm x  0.25 Pm). Thiobaf ^
acid reactive substances (TBARS) w as determ ined by  a modified method of W itte et al. (1970). A nalyses 0"*
sam ples w ere conducted in triplicate. D ata w as analyzed by ANOVA w ith SAS (1996) a t 5 % level of significa

R E S U L T S  A N D  D ISC U SSIO N
Figure 1 show s the effect of dietary CLA supplem entation on the accumulation of CLA in pork loin. T he P1ork loib

from  C LA -supplem ented diets show ed significantly higher CLA content compared to tha t of control. Chin
et
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sUbj^^. reported that intestinal bacteria of ra ts  had the ability to synthesize CLA from linoleic acid; how ever, pigs 
diet 6d t0  •the contro1 diet did not have ^  ability to  accum ulate CLA in loin muscle. T h is resu lt imply th a t

' f y  CLA is the only source to elevate CLA in pig muscle.

S bIrT1ASh° WS ^  changes in TBARS durinS 21 days of storage at 4U . The TBARS of the loins from control and 
not ULA groups were mcreased with increase in days of storage, whereas that of 2.5% and 5% CLA groups were 
at ,rapidly increased. There was a significantly difference in TBARS between control and CLA supplemented groups 
°Xid írage 21 dayS' -The contents of CLA were not significantly changed by chilled storage. It is assumed that lipid 
acia3 10n ° f P°rk loin ™ gbt be nriecteh- somehow, by the accumulated levels of CLA in meat. The changes in fatty 
and Composition by CLA accumulation in meat presented in Table 2. The contents of arachidonic, linoleic, palmitic, 
oleic my^ SdC aC’ds as wed as ^ A  were increased by feeding CLA-supplemented diets; however, the content of 
1996) aCld W3S decreased- This result might be due to, in part, inhibition of A 9 desaturase acitivity by CLA (Lee,
w , uld be Possible tha t the changes in fa tty  acid compositions w ere due to accumulation of CLA by dietary CLA 
nece m entati° n 311(1 S°  lipid oxidation w as inhibited. Further research, under strictly  controlled conditions, is 

Ssary to  explain the relationship betw een CLA and lipid oxidation in m uscle foods.
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° “nlrol 1% CLA 2.5% CLA 5% CLA

e 1- CLA content of pork loin fed various levels CLA. 
Control: 0% CLA + 5% com oil, 1% CLA: 
196CLA + 4% com oil, 2.5% CLA: 2.5% CLA + 
2.5% com oil, 5% CLA: 5% CLA + 0% com oil.

e L Effect of storage on TBARS of pork loins fed 
various levels of dietary CLA for 4 weeks.

Storage (days)

8 14 21
0.18B,(0.02KI 0.19“ (0.04) 0.22b*(0.02) 0.28̂ (0.01) 0.30̂ (0.04)

0.21““(0.02) 0.24A“ (0.02) 0.26as(0.08) 
O.16“ o(0.01) 0.18ak(0.04) 0.18̂ (0.01) 0.20ai,(0.02)

2 ’ CLA 0.15̂ (0.02) 0.16̂ (0.02) 
^ CLA 0.14bo(0.02)

^ cla 0.15B|1(0.02) O.lS t̂O.OS) 0.15uc(0.02) O.^^O.Ol) 0.18ai,(0.03) 
, 25̂ r9}:~0% CLA + 5% com oil, 1% CLA: 1%CLA + 4% com oil,

V .U -A : 2.5% CLA + 2.5% com oil, 5% CLA: 5% CLA + 0% com oil.
..Means with different superscript in the same row significantly 

\ d  (Wferent at P<0.05.
-■Means with different superscript in the same column significantly 
Afferent at P<0.05.

Table 2. Effect of storage on fatty acid content 
of pork loin fed various levels of 

________ dietary CLA________________________

Fatty acids-----------
Control

Treatment11

1% CLA 2.5% CLA 5% CLA

C10:0 3.51
mg/g fat 

4.13 2.73 2.80
02:0 2.71 3.65 2.50 2.45
04:0 31.82 36.03 33.74 33.01
05:0 2.01 1.81 1.75 1.57
06:0 315.99 340.31 316.55 320.50
08:0 109.98 120.76 139.84 127.62
0 8 1 386.58 339.70 333.83 379.59
08:2 134.73 139.41 146.63 142.11
LN 6.65 6.15 6.85 4.51

09:0 1.57 1.70 1.70 1.89
C20:4 2.44 2.69 3.01 3.12
DTR 0.27 0.28 0.19 0.37
DPE 0.30 0.37 0.42 0.35

11 Control: 0% CLA + 5% com oil, 1% CLA: 1% 
CLA + 4% com oil, 2.5% CLA: 2.5% CLA + 
2.5% com oil, 5% CLA: 5% CLA + 0% com oil.
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