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SUMMARY

The effect of dietary conjugated linoleic acid (CLA) on fatty acid composition and lipid oxidation of pork

investigated. Pork loins from CLA-supplemented diet groups showed significantly (p<0.05) higher CLA con
compared to that of control group. The contents of arachidonic, linoleic, palmitic, and myristic acids were increas

as well as CLA content by CLA-supplementation; however, the content of oleic acid was decreased. The content
CLA was not significantly (p<005) changed during chilled storage. TBARS of pork Ioin samples fro%
CLA-supplemented groups (25% and 5%) was not significantly increased compared to that from control 0f ,1.
CLA-supplemented groups during storage. These results suggeste that dietary CLA revealed the inhibition of P!
oxidation with increasing the CLA content and changing the fatty acid composition.
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INTRODUCTION
Conjugated linoleic acid(CLA) have been recognized as having anticarcinogenic and antioxidative properties in sever:
animal models (Ha et al. 1987, 1990; Ip et al. 1991, 1994). CLA is produced in ruminants as a first inter'rrledjate1
the biohydrogenation of dietary linoleic acid by the rumen bacteria Butyrivibrio fibrisolvens (Kepler et al. 1_
Consequently, foods derived from ruminant animals contain more CLA than the other foods from non-rum )
animals (Chin et al 1992). However, the CLA level of turkey lipid is similar to ruminant animals (Chin et al 199
and intestinal bacteria of rats also have the ability to synthesize CLA from linoleic acid (Chin et al. 1994).
Much efforts have been contributed to increased CLA content in various foods. CLA contents in foods we
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 for o
accumlation CLA in meat from non-ruminant animal but also to elucidate the role of CLA in muscle foods. P
of the present study is to produce value-added pork by feeding CLA as a diet additive and to investigate the €
of CLA on fatty acid composition and lipid oxidation during chilled storage (at 4C) for 21 days.
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MATERIALS AND METHODS y
Each of twenty gilts (Landrace X Large White X Duroc) was randomly assigned to one of the following 4 diets fo i
weeks before slaughtering (slaughter weight was about 110 kg). Diets contained certain amount of CLA or C°m59/

by replacing their original lipids: -Control, 5% corn oil; 1% CLA + 4% corn oil; 25% CLA + 2.5% corn oil; al
CLA. The CLA was chemically synthesized using corn oil by alkaline isomerization method and purified by 2
low-temperature precipitation method. The purified CLA was derivatized by 0.05N HCl in absolute methano v
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analyzed by gas chromatography (GC). Pork loins were sampled at 24 hr postmortem. pH, TBARS, fatty a
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composition and CLA concentration of the samples were measured at 2, 5, 8, 14, and 21 days of chilling storag®
40,

Lipids were extracted with a chloroform:methanol mixture as described by Folch et al. (1957). The extracts Wgs

concentrated using a rotorevaporator at 40°C under nitrogen gas and stored at -40C for further analysis. Fatty aas

methyl esters of samples were prepared by 0.05N HCl-catalyzed interesterification methanol and analyzed bY g'c

chromatography (Shimadzu GC-14A, Japan) with a Silar capillary column (30 mx0.32 mmX0.25 pm). ’I‘hjob’alrlf’lt 3 ‘
acid reactive substances (TBARS) was determined by a modified method of Witte et al. (1970). Analyses ©

samples were conducted in triplicate. Data was analyzed by ANOVA with SAS (1996) at 5 % level of signifiC@lrl

RESULTS AND DISCUSSION foif
Figure 1 shows the effect of dietary CLA supplementation on the accumulation of CLA in pork loin. The ?Ork 3 ‘
from CLA-supplemented diets showed significantly higher CLA content compared to that of control. Chin g ‘
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(1994) reported that intestinal bacteria of rats had the ability to synthesize CLA from linoleic acid; however, pigs
UWjected to the control diet did not have the ability to accumulate CLA in loin muscle. This result imply that
TEtary CLA is the only source to elevate CLA in pig muscle.
I;ble 1 shows the changes in TBARS during 21 days of storage at 4T. The TBARS of the loins from control and
‘ n° CLA groups were increased with increase in days of storage, whereas that of 2.5% and 5% CLA groups were
ao rapidly increased. There was a significantly difference in TBARS between control and CLA supplemented groups
OXistO{age 21 days. The contents of CLA were not significantly changed by chilled storage. It is assumed that lipid
“dation of pork loin might be affected, somehow, by the accumulated levels of CLA in meat. The changes in fatty
Composition by CLA accumulation in meat presented in Table 2. The contents of arachidonic, linoleic, palmitic,
s i mYﬁstic acids as well as CLA were increased by feeding CLA-supplemented diets; however, the content of
;’ 1931;) acid was decreased. This result might be due to, in part, inhibition of A® desaturase acitivity by CLA (Lee,

f StuCOuld be possible that the changes in fatty acid compositions were due to accumulation of CLA by dietary CLA
i PPlementation and so lipid oxidation was inhibited. Further research, under strictly controlled conditions, is

;: eceSS?:lry to explain the relationship between CLA and lipid oxidation in muscle foods.

id | i REFERENCES
o S F., Liu, W, Storkson, J. M., Ha, Y. L. and Pariza, M. W. 1992. J. Food Composition and Analysis. 5: 185-197.
i 0, S. F, Storkson, J. M., Albright, K. J., Cook, M. E. and Pariza, M. W. 1994. J. Nutrition. 124:2344-2349,
b L L, Grimm, N. K. and Pariza, M. W. 1987. Carcinogenesis, 8:1881-1887.

al A L., Nancy K. Grimm, and Michael W. Pariza. 1989. J. Agric. Food Chem. 37:75-81.

j
o | .Y L., Storkson, J. M. and Pariza, M. W. 1990. Cancer Res. 50:1097-1101.

). Le’ecv Singh, M., Thompson, H. J. and Scimeca, J. A. 1994. Cancer Res. 54:1212-1215.
ot SAé K s. 1996. Ph.D. Thesis at the University of Wisconsin-Madison. p. 77-120.

1996. SAS Release 6. 11, SAS Institute, Cary, NC, USA.
) Shag ' :
tha, N. C., Ram, L. N,, O’Leary, J., Hicks, C. L. and Decker, E. A. 1995. J. Food Sci. 60(4):695-697, 720.
ol
4 Table 2. Effect of storage on fatty acid content
e » : of pork loin fed various levels of
e | sz dietary CLA
{5 $ Treatment"’
i Fatty acids
4 ') Control 1% CLA 25% CLA 5% CLA
Yy mg/g fat
4 " = 2 : C10:0 3.51 413 2.73 2.80
g | Nies 71995 Sheliivoroie C120 271 365 250 245
)
\% Sure 1. CLA content of pork loin fed various levels CLA. C14:0 31.82 36.03 3374 33.01
e Control: 0% CLA + 5% corm oil, 1% CLA:
g 1%CLA + 4% corn oil, 25% CLA: 25% CLA + C15:0 2.01 1.81 1.75 1.57
: G & i
‘f;d 25% comn oil, 5% CLA: 5% CLA + 0% corn oil. C16:0 315.99 34031 31655 32050
4| T : 12076 13984  127.62
ot ble L. Effect of storage on TBARS of pork loins fed G180 109.58 0 : :
various levels of dietary CLA for 4 weeks. C181 38658  339.70 333.83 379.59
”,’Z Tr%nent“ Storage (days) C18:2 13473 139.41 14663 14211
”5 ™ 2 5 8 14 21 LN 665. . 615 685 451
SC , Mol 0.18%(0.02% 0.19"(004) 0.22(0.02) 028"(0.01) 030*(0.04) C19:0 157 170 170 1.89
CLA 015002 0162002 021*(002) 024*®(0.02) 0.26™(0.08)
| | % P = R SR SRS C20:4 2.44 269 301 312
: i ;’CLA 014™(0.02) 0.16*®(0.01) 0.18°*(0.04) 0.18™(0.01) 0.20*°(0.02) e
* | DECLA 01s0m) 015%006) 0155002 018001 018™(003) DTR 0.27 0.28 019 :
“%ﬁg/«&?:li"% CLA + 5% com oil, 1% CLA: 1%CLA + 4% com ol DPE 0.30 0.37 0.42 0.35
A: 25% CLA + 25% corn oil, 5% CLA: 5% CLA + 0% corn oil. 5 ¢ .

{ : Al et P Control: 0% CLA + 5% com oil, 1% CLA: 1%
’f; | W d:fhfgiﬁ et e gt B el CLA + 4% com oil, 25% CLA® 25% CLA +
il o S o A 0 .

* Means with different superscript in the same column significantly 2.5% com oil, 5% CLA: 5% CLA + 0% corn oil.

fferent at P<0.05.
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