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Abstract

The optimal conditions of alkali isomerization to obtain conjugated linoleic acid (CLA) concentrate from veg-
etable oils which have antioxidant and anticarcinogenic properties were studied. The result of alkali isomer-
ization of various vegetable oils indicated that CLA content of safflower oil which contains more linoleic acid
than any other vegetable oils was the highest of all experimental vegetable oils. During alkali isomerization,
the amount of cis-9, trans-11 CLA and total CLA content in safflower oil was the highest at 8~11% KOH
concentration and 180~185°C. But heating time had no effect on CLA formation after 20~40 minutes. As a
result of alkali isomerization of neutral lipid, glycolipid and phospholipid in safflower oil, CLA content of
neutral lipid class was higher than any other lipid classes. By urea treatment and HPLC fractionation, total
CLA content in alkali-isomerized safflower oil increased to 95.4% from 78.9%.
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Table 1. Formation amount of CLA from vegetable oils
with alkali isomerization (unit : mg/g in oil)

CLA isomers
Oils -9, 10,

Total Linoleic o,
Others CLA acid

1. c-12-
Safflower oil 227.7 2551 627 5455 639.1 085
Corn oil 1622 1903 322 3847 4525 085

Soybeanoil 1393 1673 513 3579 4239 084
Rice branoil 98.1 1142 378 250.1 3229 0.77
Rapeseedoil 595 59.8 430 1623 2201 0.74
Perilla oil 31.8 362 108 788 1192 0.66
Castor oil 10.1 108 44 253 398 063

"The ratio of total CLA to linoleic acid
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Fig. 1. Changes of CLA and linoleic acid contents in
safflower oil by alkali isomerization with different KOH
concentration.
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Table 2. Effect of heating temperature on CLA formation
in safflower oil by alkali isomerization with 10% KOH

concentration (unit : mg/g in oil)
Temperature (°C)  cis-9, trans-11 CLA Total CLA
160 210.8 504.5
170 230.9 563.1
180 239.2 573.3
185 2389 572.8
190 2354 5743

Table 3. Effect of heating time on CLA formation in
safflower oil by alkali isomerization with 10% KOH
concentration for 180°C (unit : mg/g in oil)

Time (min.) cis-9, trans-11 CLA Total CLA
10 216.2 510.5
20 239.2 5733
30 240.1 574.7
40 239.5 570.2
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Table 4. Major fatty acid composition of lipid classes in
alkali-isomerized safflower oil (%)

Lipid classes ~ Total CLA  C16:0 C18:0 Cl8:1 C18:2

Total lipid 78.92(29.92)" 555 235 1130 170
Neutral lipid 77.56 (2945) 585 3.17 1263 141
Glycolipid ~ 73.79(25.88) 876 3.65 13.80 059
Phospholipid 58.55(20.96) 22.22 513 (LIl 299

Figure in parentheses means concentration of cis-9, trans-
11 CLA in major fatty acid.
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Table 5. Fatty acid composition of alkali-isomerized safflower oil before and after urea treatment (%)

Total CLA Cl6:0 Cl18:0 Ci8:1 C18:2
Before alkali isomerization - 5.08 2.10 10.36 80.33
After alkali isomerization 78.92 (29.92)" 5.55 2.35 11.3 1.70
After urea treatment (4°C)" 86.03 (38.08) 0.94 - 8.69 3.90
After urea treatment (-15°C)" 85.86 (39.20) 1.37 - 9.76 2.16

"Storage temperature.

YFigure in parentheses means concentration of cis-9, trans-11 CLA in major fatty acid.

Table 6. Fatty acid composition of alkali-isomerized safflower oil by HPLC fractionation (%)

Total CLA C16:0 Cl18:0 Cl18:1 C18:2
Before alkali isomerization - 5.08 2.10 10.36 80.33
After alkali isomerization 78.92 (29.92)? 5.55 235 11.3 1.70
After urea treatment (4°C)" 86.03 (38.08) 0.94 - 8.69 3.90
After HPLC fractionation 95.39 (40.48) - - - 4.61

PStorage temperature.

YFigure in parentheses means concentration of cis-9, trans-11 CLA in major fatty acid.
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