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The cytotoxicity of the colorant in conjugated linoleic acid (CLA) was investigated in human cancer
cell lines and a normal human cell line. Commercially-available CLA with a brown color (designate
crude CLA; c-CLA) was distilled in a vacuum (10 mmHg-220C, 10 mmHg-235C, 10 mmHg-240TC,
and 20 mmHg-2607C) for 30 min to obtain pure CLA (distilled CLA; d-CLA) and dark brown-colored
CLA (residual CLA; r-CLA) samples. No color intensity was shown in the d-CLA sample obtained
under 10 mmHg-220C conditions of distillation when the L (brightness), a (red/blue), and b
(yellow/green) parameters were analyzed, whereas the r-CLA sample showed a dark brown color.
The composition of CLA isomers in both the d- and r-CLA samples, as compared to that of the c-CLA
sample, was not significantly different when analyzed by gas chromatography. When the cytotoxicity
of the r-CLA and d-CLA samples obtained under 10 mmHg-220T conditions were compared against
human breast cancer cells (MCF-7), human lung cancer cells (A-549), human colon cancer cells
(HT-29), human prostate cancer cells (PC-3), and human neuroblastoma cells (SK-N-SH), no significant
cytotoxicity was seen in the cell lines. These results suggest that the color or colorant in the CLA sam-
ples did not have any effects on the proliferation of human cancer and normal cells and imply that
the colorant in commercially available CLA samples is safe for human consumption.
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Table 1. Effect of distillation conditions on the color description parameters of d- and r-CLA samples

Parameter of color description

Samples”

Brightness (L) Red/green (a) Yellow/blue (b)
-CLA 88.807 19.88 58.22
10 mmHg 220C 102.48 -0.32 1.67
J-CLA 10 mmHg 235TC 99.73 2.9 10.39
10 mmHg 240°C 98.78 -2.06 11.79
20 mmHg 260°C 98.79 -2.32 12.54
10 mmHg 220C 69.67 19.49 94.63
L CLA 10 mmHg 235C 68.12 21.66 95.54
10 mmHg 240°C 70.40 1943 94.76
20 mmHg 260°C 62.27 28.06 98.16

USample descriptions: d-CLA and r-CLA samples were obtained by distillation of c-CLA sample for 30 min at a given distillation
condition.
Standard deviation is less than 10% of mean value.

L] r P2 P3 rd R1 R2 R3 R4

Fig. 2. The d- and r- CLA samples obtained by distillation for 30 min using the distillation apparatus shown in Fig. 1. Identification
of CLA samples: c-CLA sample (O); d-CLA samples (P1, 10 mmHg-220C; P2, 10 mmHg-235C; P3, 10 mmHg-240TC; and
P4, 20 mmHg-260C); and r-CLA samples (R1, 10 mmHg-220C; R2, 10 mmHg-235C; R3, 10 mmHg-240C; and R4, 20
mmHg-260T).
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Fig. 3. Typical GC chromatograms of c-CLA (A) and d-CLA samples (B). Identification of CLA isomers: 1, ¢9,t11-CLA; 2, t10,c12-CLA;

3, ¢,c-CLA; and 4, tt-CLA.
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Table 2. Effect of distillation conditions on the composition of CLA isomers in d- and r-CLA samples

Composition of CLA isomer (%)

1
Samples’” 9t11-CLA t10c12-CLA L-CLA
c-CLA 34.67 35.8 22
10 mmHg220C 348 367 16
10 mmHg-235C 345 359 22
d-CLA 10 mmHg-240C 347 368 21
20 mmHg-260C 342 36.8 21
10 mmHg220C 336 352 20
CLA 10 mmHg 235 343 369 35
10 mmHg-240°C 345 359 35
20 mmHg-260C 342 35.0 3.0

USample descriptions: d-CLA and r-CLA samples were obtained by distillation of c-CLA sample for 30 min at a given distillation
condition.
Standard deviation is less than 10% of mean value.
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Fig. 4. Effect of r-CLA sample on the proliferation of human breast cancer MCF-7 cells (A) and human lung cancer A-549 cells
(B) grown for 2 days. d- and r-CLA samples were obtained by distillation of c-CLA sample for 30 min at a 10 mmHg-220C.
Values represent mean=SD (n=3). Means with same lowercase letters at same concentrations are not significantly different
at p<0.05 by Duncan’s multiple range test.
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Fig. 5. Effect of r-CLA sample on the proliferation of human prostate cancer PC-3 cells (A) and human colon cancer HT-29 cells
(B) grown for 2 days. d- and r-CLA samples were obtained by distillation of c-CLA sample for 30 min at a 10 mmHg-220TC.
Values represent meantSD (n=3). Means with same lowercase letters at same concentrations are not significantly different
at p<0.05 by Duncan’s multiple range test.
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