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Composition and positional distribution of fatty acids in
triacylglycerols of three marine fish oils
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Abstract: In this study. the purified triacylglycerols (TAG) of se-
lected marine fish oils (anchovy., tuna and salmon oils) were
subjected to stereospecific hydrolysis by an sn-1, 3-specific lipase

(Lipozyme RM IM) which cleaves selectively the sn-1 and sn-3 posi-
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tion ester bonds of TAG yielding to sn-2-monoglycerides (2-MAG).
After lipase hydrolysis, the released free fatty acids and sn-2-MAG
were isolated by thin-layer chromatography (TLC). The original
TAG and sn-2-MAG were respectively converted to fatty acid methyl
esters (FAME) , then analyzed by gas chromatography(GC). Results
showed that TAG of these marine fish oils were made up of unsatu-
rated fatty acids mainly accounting for 60%. Polyunsaturated fatty
acids are preferentially located at sn-2 position, whose percentage is
more than 50%, while saturated fatty acids and monounsaturated
fatty acids are most distributed in sn-1,3 position. The ratio between
n-3 and n-6 PUFAs is greater than 10, which is in line with the
FAO/WHO recommended intake standard (> 4) and is ideal for n-3
PUFA natural nutritional supplements.

Keywords: TAG; lipozyme RM IM; sn-2 monoglyceride; thin-layer

chromatography; gas chromatography
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Figure 1 The structure of triacylglycerol
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Table 1 Total fatty acid compositions of anchovy,
tuna, salmon oils %
Jg s R i 2 RUE i =3
Ciso 10.18+0.41% 8.09+0.05" 6.69+0.14¢
Cis.0 29.85+1.21*  27.0940.77" 12.514+0.12¢
Ci6.1 6.93+0.28>  10.03+3.37¢ 5.91+0.82¢
Cis.o 3.95+0.16"° 3.3940.47" 8.92+0.03%
Cis,1 13.46+0.54" 18.81+1.84¢% 27.94=+0.69°¢
Cis.206 1.53+0.07" 2.99+0.11% 1.314+0.44"
Ci8.503 0.914+0.22¢  0.50£0.13" 0.4240.08"
Cig.40-3 2.474+0.10* 1.4140.96" 1.14+0.58"
Cao.1 2.0740.13% 2.40+0.44" 1.8440.97¢
Ca0. 106 0.77+0.30% 0.4240.18° 0.4840.47°
C20.50-3 10.43+0.42° 9.3240.80¢  14.4340.57¢
Caz,1 2.5940.11° 2.30£0.93" 5.69+0.87%
Co2.503 1.28+0.36" 1.16+0.63" 2.26+0.91*
C22.60-3 8.3540.34>  18.7640.93¢ 5.4840.70"
Caosn 0.76 £0.15° 0.84+0.13% 0.96+0.25°
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Figure 2 The percentage of saturated fatty acids, monoun-
saturated fatty acids and polyunsaturated fatty

acids in three marine fish oils
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Table 2 sn-2 Fatty Acid Compositions of Anchovy,

Tuna and Salmon Oils %
NG 1y R i 2 KU A ¥ =X
Cis.o 12.7940.59* 3.1240.25¢ 6.331+0.28P
Cis.0 27.35+1.27*  16.08+0.42>  11.37+0.66"
Ci6.1 6.8540.322 5.06+0.12" 4.384+1.12°
Cis.o 2.6940.13" 3.2640.27" 8.9140.64*
Cis.1 8.71+0.40" 14.6840.43* 16.15+1.02¢
Ci8.20-6 1.2940.06% 1.4840.15% 1.32+0.98%
C18.30-3 1.2840.45 0.8140.08" 0.62+0.10"
Ci8.403 3.6840.172 2.12+0.58" 2.21+1.06°
Cao.1 1.5540.10% 2.1740.34* 1.06+0.02"
C20.40-6 0.6740.18* 0.38+0.15" 0.41+£0.17"
Ca0.50-3 10.5440.63P 9.5640.45¢ 17.54+0.012
Caz.1 1.4740.07° 1.0840.90" 4.1440.59°
Cs2.5,-3 1.89+0.18" 1.63+0.12¢ 3.0840.84%
Ca2.60-3 11.594+0.54>  25.8840.497 12.62+1.86"
Cai.1 0.51+0.21¢ 0.36+0.15" 0.50+0.11¢
t O ORHB/RESURRBH RS & R ARFERRERE
%, P<0.05,
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Figure 4 The percentage of n-3 and n-6 series fatty acids

from three marine fish oils
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fatty acids from three marine fish oils
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