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Fatty acid composition in polar and non — polar fractions of
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Abstract: The polar and non - polar fractions of frying oil were separated using column chromatography.
The composition and contents of faity acids in different fractions were analyzed by GC — MS. The results
showed that the polar and non — polar fractions of frying oil had similar composition and relative content of
fatty acids. There was extremely significant correlation between the two fractions, including saturated fatty
acids (SFA), unsaturated fatty acids (UFA) , monounsaturated fatty acids (MUFA) and polyunsaturat-
ed fatty acids (PUFA) (r>0.90, p <0.01). The content of cisC18:2 in polar fraction was relatively
high. The non — polar fraction of frying oil exhibited larger decrease degree in ¢isC18:2/C16:0 ratio than
polar fraction suggesting the ¢isC18:2 of non — polar fraction had the most intense reaction during the
process of generating polar groups. The content of polar compounds in frying oil increased with frying time

prolonging. The content of total fatty acids in the polar fraction increased with a gradient, and was signifi-

cantly correlated with the content of total polar
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of total fatty acids in the non — polar fraction

decreased significantly, which indicated that all
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increase of the contents of fatty acids with polar groups, and the composition of ¢isC18:2 was closely re-

lated to the change of polar fraction content. The classified analysis of complex components of frying oil

according to their polarity was beneficial to the comprehensive analysis of the complex components during

soybean oil frying, which could provide more reliable data for getting the relationship between fatty acid

composition and polar fraction content, and proposing an objective shelf life of frying oil.
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6 h 12 h 18 h 24 h 30 h 36 h 42 h
C14:0 0.15£0.02" 0.15+0.02° 0.16+0.00° 0.18 £0.03" 0.21 £0.01° 0.19+0.02* 0.18 =0.01°
C16:0 14.19 £0.21" 14.65 £0.39" 14.74 +0.48" 14.73 £0.52" 15.04 £0.63" 14.74 £0.03° 15.03 =0. 13"
cisC16:1 - - - - - - -
C17:0 0.15+0.00" 0.15+0.00" 0.16 +0.00" 0.16 £0.01° 0.16 £0.00* 0.17 £0.02* 0.15 +0.03"
C18:0 4.40 £0.12° 4.53 £0.09" 4.70 £0.09" 4.93 +0.05° 5.10+0.10 5.13 £0.06" 5.23 +0.00°
cisC18:1 22.24 £0.13* 22.48 +0.52" 22.98 +0.35° 23.51 0. 14" 24.16 £0.09° 24.08 £0.03° 24.77 +0.01'
transC18:1 1.69£0.09° 1.72+0.09* 1.72+0.02" 1.82+0.02" 1.78 +0.05" 1.84 £0.03" 1.87 £0.14"
cisC18:2 46.94 £0.14" 46.24 +1.13° 45.15 1.09" 43.64 +0.22° 43.61 £0.93° 42.02 £0.19" 41.33 £0.19°
9¢,12:C18:2 0.33+0.00" 0.35+0.01° 0.37 +0.02° 0.44 £0.01° 0.45£0.01° 0.45£0.01° 0.48 +0.01"
9¢,12¢C18:2 0.27 +0.08* 0.300.01° 0.33 +0.01° 0.36£0.02" 0.38 £0.00° 0.38£0.02° 0.41 +0.03"
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€20:0 0.77 £0.08" 0.77 £0.02" 0.90 +0.01™ 0.95+0.01" 0.94 +0.03"™ 0.97 +0.14" 0.96 +0.06™
¢isC20: 1 0.26 +0.00* 0.25+0.00° 0.28 £0.00° 0.29 £0.02° 0.29 £0.01° 0.31£0.01° 0.35+0.01°
€22:0 0.41 £0.01" 0.36£0.02" 0.40 £0.04" 0.44 £0.04" 0.44 £0.06" 0.50 £0.03* 0.50 =0. 05"
€24:0 - - - - - - -
CLA - - - - - - -
¢isC18:2/C16:0 3.31 3.16 3.06 2.96 2.90 2.85 2.75
SFA 20.07 20.61 21.05 21.38 21.88 21.69 22.04
UFA 77.15 76.54 75.91 74.98 75.33 73.43 73.34
TFA 2.63 2.71 2.81 3.03 3.01 3.07 3.16
MUFA 24.19 24.46 24.98 25.62 26.22 26.23 26.99
PUFA 52.96 52.08 50.93 49.36 49.11 47.20 46.35
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Ll 6 h 12 h 18 h : 24 h 30 h 36 h 42 h

C14:0 0.13+0.01* 0.13£0.00° 0.14 £0.00° 0.14 £0.03* 0.17 £0.02* 0.19 £0.02° 0.17 +0.03"
C16:0 12.90 £0.20° 13.67 £0.06" 13.94 £0.06° 13.84 +0.59° 14.17 £0.07" 14.26 +0.00" 14.54 +0. 54°
cisC16:1 0.17 £0.01* 0.21 £0.02° 0.22+0.02" 0.29 0.01" 0.33 £0.01"™ 0.40 £0.00™ 0.47 =0.02°
C17:0 0.14 £0.04* 0.14£0.01" 0.1520.01"° 0.16 £0.01* 0.16 £0.01* 0.15+0.01* 0.16 £0.01°
C18:0 4.88 £0.03" 5.07+0.16" 5.08 +0.03" 5.14 £0.02™ 5.18 £0.01" 5.27 £0.05° 5.48 +0.09"
cisC18:1 25.78 £0.04" 26.59 £0.08" 26.92 +0.03° 27.37 0.07" 27.50 £0.16" 27.97 £0.01° 28.66 +0.34'
transC18:1 1.72£0.01° 1.77 £0.02" 1.75+0.01° 1.79+0.02" 1.75=0.01" 1.80£0.05" 1.86 +0.06"
¢isC18:2 44.47 £0.70% 43.69 £0.32" 43.08 £0.31° 42.11 +0.48" 40.90 +0.27° 39.93 +0.21" 39.11 +0.11"
9¢,12:C18:2 0.34+0.02* 0.35+0.01° 0.37+0.01° 0.40 £0.00° 0.42+0.01*° 0.45+0.00*° 0.46 +0.00"
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6 h 12 h 18 h 24 h 30 h 36 h 42 h
transC18:3 0.41 £0.02" 0.42+0.00° 0.43 +0.04* 0.42+0.01" 0.45+0.04" 0.41 £0.00* 0.43 £0.03"
C20:0 0.97 £0.04" 0.93 £0.04° 0.96 +0.04* 0.98 +£0.03* 1.02+0.04* 0.99+0.01"* 1.01=+0.01°
cisC20:1 0.32 £0.03* 0.30+0.02° 0.31+0.01* 0.33+0.01° 0.33+0.02* 0.33+0.00° 0.35=+0.03"
C22:0 0.52 £0.05" 0.47 £0.06" 0.49 £0.02* 0.51 £0.04* 0.51 +£0.04* 0.49 £0.02* 0.52 +£0.03"
C24:0 0.13 £0.02* 0.09 £0.04* 0.11 +£0.03* 0.14 +0.00* 0.13+0.03* 0.12+0.00* 0.14 £0.02°
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SFA 19. 67 20.50 20. 87 20.91 21.34 21.46 22.02
UFA 78.95 78.72 78.12 77.51 76.17 75.55 75.50
TFA 2.69 2.75 2.83 2.92 2.95 3.01 3.10
MUFA 27.98 28.87 29.21 29.79 29.91 30.49 31.34
PUFA 50.97 49.85 48.91 47.72 46.26 45.06 44.16
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6h 12h 18h 24h 30h 36h 42h 6h 12h 18h 24h 30h 36h 42h
C14:0 0.01* 0.02" 0.03" 0.05° 0.06* 0.07* 0.07° o0.11" 0.11" 0.11" 0.10° 0.12" 0.12* 0.11*
C16:0 1.31* 2.14" 3.17° 3.68" 4.51° 5.13" 5.68% 11.42¢ 11.96' 11.44° 9.81' 9.76° 9.54" 9.15°
cisC16:1 - - - - - - - 0.15* 0.18" 0.18" 0.21° 0.23" 0.26° 0.29"
C17:0 0.01* 0.02" 0.03"™ 0.04 0.05" 0.06° 0.06° 0.12" 0.12" 0.12" 0.11* 0.11" 0.10° 0.10"
C18:0 0.41° 0.66" 1.01° 1.23" 1.53° 1.78" 1.98% 4.32% 4.44" 4.17° 3.64" 3.57° 3.53" 3.45°
cisC18:1 2.06" 3.28" 4.94° 5.88" 7.25° 8.33" 9.36% 22.81%* 23.27' 22.10° 19.41" 18.95° 18.71" 18.03"
transC18:1  0.16* 0.25" 0.37° 0.46" 0.53° 0.64" 0.71%* 1.53" 1.55° 1.44" 1.27° 1.21" 1.20" 1.17°
cisC18:2 4.34" 6.75" 9.71° 10.91" 13.08° 14.54" 15.62% 39.35% 38.23" 35.37° 29.86" 28.18° 26.96" 24.91*
9¢,12:C18:2  0.03" 0.05" 0.08° 0.11" 0.14° 0.16" 0.18 0.30" 0.31" 0.30" 0.29" 0.29" 0.30" 0.29"
9¢,12¢C18:2  0.03" 0.04" 0.07" 0.09° 0.11" 0.13° 0.15" 0.20" 0.18" 0.24" 0.22° 0.22° 0.24" 0.22°
cisC18:3 0.47* 0.71" 1.01° 1.13" 1.28° 1.37" 1.41* 4.89%* 4.53" 3.90° 3.18" 2.87° 2.62" 2.40°
transC18:3  0.03" 0.05" 0.09° 0.10° 0.12% 0.14° 0.15° 0.36" 0.37' 0.35° 0.30" 0.31" 0.27" 0.27°
€20:0 0.07*° 0.11" 0.19° 0.24" 0.28° 0.33" 0.36° 0.86* 0.81' 0.78° 0.69" 0.71° 0.66" 0.64"
¢isC20:1 0.02° 0.04" 0.06° 0.07° 0.09° 0.11° 0.13" 0.28° 0.26" 0.25" 0.23" 0.23" 0.22"° 0.22°
€22:0 0.04* 0.05* 0.09" 0.11° 0.13* 0.17° 0.19" 0.46" 0.41° 0.40° 0.36" 0.35" 0.33* 0.33"
C24:0 - - - - - - - 0.12° 0.08" 0.09" 0.10° 0.09" 0.08" 0.09"
CLA - - - - - - - 0.10° 0.11™ 0.11™ 0.11" 0.12* 0.12* 0.13°
ps¥ii! 8.99 14.17 20.85 24.10 29.16 32.96 36.05 87.38 86.92 81.35 69.89 67.32 65.26 61.80

- DAREE I ST bR
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