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ABSTRACT

The effects of procedures for preparation of fatty acid mathyl esters for gas chromatography were
investigated. - A guantitative comparison of four procedures for the preparation of the fatty acid methyl
esters from Korean sesame seed lipids which can hie representative of fatty acid ranges of Korean vegetable
oils has been made. The procedures empioyed were BF; —methanol, HCl—-methanol, sodium methoxide—
methanol, and tetramethylammonium hydroxide—methanod.

Tweive fatty -acids ranged from 14:0 to 24:0 were identified in the lipids from Korean white and
black sesame seeds. All four procedures gave similar results for the fatty acids, 16:0, 18:0, 18:1, 18:2,
and 18:3 present in the range of 1~44% but only in the HCl—methanol procedure, the fatty acids,
16:1, 20:0, 22:0, 24:0 present in the range of 0.02~1% showed the Jowest values.

When using tetramethylammonium hydroxide —methanol procedure for determination of total fatty
acid composition-from white and black sesame seed lipids, unsaponifiable matters including sesarmol, sesa-
molin and sesamin present in the seed lipids are not removed from the resulting reaction mixture. Thus
the transesterification mixture is used without further treatment for injection into the gas chromatography.

However, the gas chromatographic analysis of the transesterification mixture showed that the
unsaponifiable matters had ne effect on the fatty acid composition of the seed lipids. From the results,
it appears that the BF;—methanol, sodium methoxide - methanot and tetramethylamimonium hydroxi-
de— methanal procedures can be used to prepare fatty acid methyl esters from Korean vegetable oils,
Among the methods, the tetramethylammonium hydroxide — methanol procedure, which give totai
fatty acid composition, glyceride fatty acid composition and composition of free fatty acids present,
appears to be a simple, convenient and quantitative procedure and applicable to samples containing broad
ranges of fatty acids,
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Table 2. Fatty acid composition (% of total fatty acids) of Korean white sesame seed fipids by gas
chromatographic analysis of fatty acid methyl esters prepared by four different procedures?
BF;— HCI— NaQCH;— TMAH—
Fatty acid Methanol Methanol Methanol Methanol®
(n=b} {n=5} {n=b} {n=5}
14:0 0.01140.00 0.01+0.00 0.01+0.00 0.0140.00
16:0 8.84:+0.07 8.8240.31 8.24+0.04 8.3840.10
1601 0.11+002 0.07+0.M 0.12+0.02 0.11+0.00
17:0 0.04+0.01 0.04+0.01 0.03+0.00 0.03+0.00
i8:0 4.20+0.07 4,13+0.28 4.15+0.19 4.0840.26
i8: 1 41.734+0.08 41.46+0.99 41.80+0.14 41.32+0.60
18:2 42.83+0.44 43.28+0.54 43.84+0.18 43.8040.45
18:3 0.97:+0.00 G.944+0.03 0.95+0.01 0.89+0.01
20:0 0.174+0.01 0.13+0.01 Q. 17+0.01 0,160,010
20:2 0.0740.01 0.03+0.00 0.05+0.04 0.0740.03
22:0 0.31+0.10 0.25+0.19 0.29+0.12 0.37+0.26
24:0 0.08+001 0.034+0.03 0.09+0.00 0.08+0.00
Others 0.77+0.44 ¢.88+1.18 0.39+0.19 0.83+0.98
saturates 13.59+0.09 13,3640, 14 12911013 13.06+0.03
Monounsaturates 41.84+0.09 41.53+1.00 41.92+0.12 41.434+0.60
Polyunsaturates 43.80+0.45 44.22+40.56 44.78+0.17 44,.68+0.45
Total unsaturates 85.64+0.52 85.75+1.30 86.70:+0.27 86.11+1.00
p/s© 3.2 3.3 3.5 3.4
yygd 6.3 6.4 6.7 6.6

aExpressed as mean * standard deviation.
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Table 3. Fatty acid composition (% of total fatty acids) of Korean black sesame seed lipids by gas
chromatographic analysis of fatty acid methy! esters prepared by four different pfodur«asa
BFy— HCI— NaOCHa— TMAH~
Farty acid Methanol Methanol Methanol Methamolb
(n=5) {n=B) {n=5) (n=5}
14: G 0.02+0.00 0.0240.00 0.03+0.01 0.02+0.01
16:0 9.69+0,07 9.40+0.41 9.50+0.02 9.58+0.19
161 0.11£0.01 0.08:+0.00 0.12:0.01 0.1240.02
17.0 0.04+0.01 0.03+0.01 0.0340.02 0.05+0.03
18:0 4.00+0.08 4.4840.76 4.5440.05 4.14+0.42
18:1 39.78+0.27 40.2240.51 40.19+0.16 39.7640.71
18:2 43.85:+0.45 44.20+0.95 43.20+0.27 44.31:40.92
18:3 0.98+0.01 0.9540.04 1.02:+0.01 6.94+0.01
2000 0.1840.00 0.1340.01 6.17+0.01 0.16+0.01
20:2 0.09+0.02 0.10+0.02 0.07+0.05 0.06+0.04
22:0 0.36+0.14 0. 170.10 0.57+6.18 0.37+0.17
24:0 0.08+0.01 0.02+0.02 0.08+0.01 0.08+0.00
Others 0.94+0.63 0.36+0.11 0.59+0.23 0.51:40.43
Saturates 14,3240.10 14.20+0. 41 14.88+0.19 14.36+0.58
Monounsaturates 39.8940.28 40.3040,52 40.31+0.18 39.88+40.73
Polyunsaturates 44.83+0.46 451440.99 44,22+0.26 45.2540.91
Total unsaturates 84.721+0.69 8544+0.50 84.53+0.15 85.13+0.42
P/St 3.1 3.2 3.0 3.2
ussd 5.9 60 57 5.9

a L
Expressed as mean * standard deviation.
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