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Background:
C onjugated linoleic acids (CLAs) are isom ers of linoleic acid which have recently gained im portance a»

one
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of the biologically  active substances in food. Among the various CLA isom ers, the 9cis, l l t r a n s  CL l - 
CLA) found in beef (Pariza et a l., 1979) has been show n to have beneficial effects such as antimu g 
activity (ha et a l., 1991) and serum  cholesterol-low ering activity (Lee et a l., 1994). The 9c, l i t  CL con 
higher in products from  rum inants, including meats and dairy products, as com pared with other foods ^  
nonrum inants (Chin et a l., 1992). H ughes et al. (1982) suggested that 9c, l i t  CLA is produced by linole ^  # 
12-cis,  A  11-trans  isom erase which is an enzyme synthesized by a rumen bacteria, and this is believe ^
m ajor contribu to r of 9c, l i t  CLA in foods derived from  rum inants. On the other hand, it is also proposed th^ 
9c, l i t  CLA is chem ically form ed during the process of lipid peroxidation (H a et a l., 1989). t is we ^  
that 9c, l i t  CLA is easily isom erized and oxidized during the preparation of its methyl ester (Shantha e

1993).

O bjectives: . , . ,  . . • ■ „ Oc
The objectives of this study are (1) to develop a precise and reproducible method fo r determ ining - ^

CLA (2) to determ ine the 9c, l i t  CLA contents in various meats by using this developed metho , l ^
evaluate the 9c, l i t  CLA contents in meats from  rum inants fed d ifferen t feeds, and then (4) to investiga
effects of heating, storage and lipid oxidation on 9c, l i t  CLA contents in meats.

M ethods: . r . „,..,hods
Total lipids from  meat w ere extracted according to the method of Folch et al. The fo llow ing fiv ® ¡„

w ere used fo r the preparation of 9c, l i t  CLA methyl ester, including total fatty acid methyl esters (FAM £  ,
Method I , 0 .5  M KOH / MeOH + 14 % B F3 / MeOH; in Method II , 8 % BF3 / MeOH; in Method III , 4 o /
MeOH; in Method IV, tetram ethylguanidine / MeOH; and in Method V , 0 .5  M KOH / MeOH + aqueous 
MeOH. FAMES were analyzed on a G C-17A gas chrom atograph (Shim adzu, Tokyo) equipped w ith a «  
column (SUPELCOW AX™ 10, 60 m X 0 .3 2  mm, i .d . ,0 .2 5  M m film -th ickness, SUPELCO). The 9c, 
contents w ere determ ined fo r sam ples of meats and adipose tissues from  rum inants and nonrum .nants l ^  
m utton, goat meat, pork and chicken meat) by using our proposed method. In addition, effects on meat . ,
CLA content w ere investigated by the type of feed(high roughage or high concentrate), heat.ng(at 75 v
h o « ,), refrigerated  storage (a , 4 t :  for 1 week) and salting  (2 % NaCI ♦  0.01 *  ascorbate) b)r w hich t  
oxidation  o f meat is accelerated. Degree o f lipid oxidation was expressed as the TBA value (mg MDA 1 .  
by using the steam -distillation  method of Yamauchi et a l.(1980).

Results and D iscussions: .ur>ds
In this experim ent, 9c, l i t  CLA isom er was separated and identified from  beef lip ids. H ow ever, Me

and IV resulted in low er yields of total FAMEs, and M ethods I and II had rem arkably decom posed 9c 
CLA isom er. These four m ethods were unsuitable for 9c, l i t  CLA isom er analysis in terms of the yield o, ^  
FAMEs and the decom position of the 9c, l i t  CLA isom er. From  the standpoint o f the yield of total FAME / 
the decom position of the 9c, l i t  CLA isom er, Method V involved hydrolysis o f total lipids with 0 .5  M K fflf 
MeOH, fo llow ed by esterification  with aqueous HC1(35%) / MeOH (4 : 4, v / v) was m ost suitable ^  
determ ining the 9c, l i t  CLA content in meat as compared with the other m ethods used. The resu lting  - ^  
CLA methyl ester was separated by means of gas-liquid chrom atograph equipped with a capillary co ' um n- 
9c, l i t  CLA content in meat was determ ined by dividing the value estim ated using tricosanoic acid (C 23:0) gf 
internal standard by 0 .9 2 6 1 , which was the correction factor determ ined on the basis of both the recove
total FAMEs and the ratio of decom position of 9c, l i t  CLA. $

The 9c, l i t  CLA contents in meats from  rum inants were four to ten times greater than those in mea s
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n°nrum inants (Table 1). The results were sim ilar to those of Chin et a l.(1992). The respective 9c, l i t  CLA 
c°ntents in meat and fat from  rum inants fed a relatively higher roughage ration were higher than those from 
ruminants fed a relatively higher concentrate ration (Table 2). The results suggested that the type of feed may 
lead to changes in the m icroflora of rumen, resulting in varying 9c, l i t  CLA concentrations in tissues.

The 9c, l i t  CLA concentrations in unheated / heated meats (goat meat, mutton and pork) with or w ithout salt 
(2 % NaCl + 0.01 % ascorbate) did not change during refrigerated storage (Tables 3 and 4). H ow ever, the TBA 
Values fo r meats rem arkably increased by refrigerated storage, heating and salting. These findings suggested 
lhat the 9c, l i t  CLA isom er might be highly stable against heating, and its yield may be only a little even if the 
^c> l i t  CLA isom er could be formed during the process of lipid oxidation of meat .

in c lu s io n s :
In the p resen t study, we developed a precise and reproducible method for determ ining 9c, l i t  CLA content 

ln meat. Meats from  rum inants contained considerably more 9c, l i t  CLA than meats from nonrum inants. The 
^C’ l i t  CLA content was also affected by the type of feed. The TBA values of meats rem arkably increased due 
to treatm ents of heating, refrigerated  storage and salting, but the 9c, l i t  CLA concentrations in meats did not 
change. These resu lts suggested that the 9c, l i t  CLA yield may be only a little even if it could be formed 
during the process of lipid oxidation of meat.
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Table 1 9c, l i t  CLA contents in meats Table 2 9c, l i t  CLA contents in meat and fat from ruminants fed different feeds
----- Meat 9c. l i t  CLA Animal/Meat Loin Round Short Plate Depot Fat

Beef 31.62(3 .21) Cattle 1 19.18(2.58) 31.62(3.21) 210.69(6.09)
Cattle 2 12.18(1.26) 20.32(2.19) 59.01(2.46)

Mutton 4.79(2 .28) Sheep 1 15.78(4.17) 460.25(5.20)
Goat Meat 11.79(6.35) Sheep 2 8.20(2.17) 4.79(2.28) 166.32(1.80)

Pork 1.94(0.63) Goat 1 17.03(6.82) 11.79(6.35) 425.08(5.19)

3 .65(0 .56)
Goat 2 10.65(4.53) 9.59(4.58) 461.09(5.08)
Goat 3 4.60(1.65) 2.69(1.45) 115.66(1.28)

Ucs represent mg/lOOg meat with mg/g lipid in parenthesis V a, ues re p re se n t m g/ i 00g sam ples w ith  m g/g lip id  in p a re n th e s is

ak*e 3 TBA value and 9c, l i t  CLA content 
s . of refrigerated goat meat

Loin Round

—T reatm en ts Odavs 7davs Odavs 7days

Table 4 Effect of lipid oxidation on 9c, l i t  CLA contents of pork and mutton 
during refrigerated storage

Pork ..Mutton
Treatments Unhealed____ Heated Unhealed Heated

Odavs 7davs Odavs 7davs Odavs 7davs Odavs 7davs

I A value (mg MDA/kg) 0.22 0.27 0.94 2.23
Unsalted

Cl A TBA value (mg MDA/kg) 0.13 0.13 1.69 4.76 0.16 0.30 0.22 1.87
^content (mg/glipid) 4.82 4.69 4.03 4.25 CLA content (mg/g lipid) 0.52 0.65 0.49 0.53 4.17 4.96 3.57 4.08

Salted

TeA value (mg MDA/kg) 0.95 4 .89 1.33 7.00 TBA value (mg MDA/kg) 0.18 3.54 1.91 7.93 0.17 0.85 0.21 1.83

' ^ ï^£ontent (ma/» lipid) 4.68 4.66 4.27 3.97 CIA content (mg/g lipid) _0 A L 0.56 0.56 0.59 4.12 4.20 3.53 4.51
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