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Abstract: Five kinds of fatty acid components including palmitic acid, stearic acid, oleic acid, linoleic acid, linolenic acid,
were analyzed by the gas chromatograph ( GC) method, and three sample handling methods, including Soxhlet extraction, im-
proved seed-methyl esterification and powder-methyl esterification methods,were compared in the five soybean varieties in or-
der to reveal the differentiation among them. The results showed that the seed-methyl esterification method is simple and fast,
which is suitable for the determination of single or half of seed in the low generation. The powder-methyl esterification method
is relative accurate ,which is good to the quick measurement of a great amount of soybean sample and can avoid decomposing
the fatty acid components by the heating for long time. The Soxhlet extraction method has an advantage on the precision of anal-
ysis, but needs a great quantity of samples, the long time-consuming and lots of work. The test of precision showed that there
was no significant different among the three kinds of methods, which demonstrated that both of the improved seed-methyl esteri-
fication and the powder-methyl esterification methods can be useful for determining the fatty acid components in soybean
seeds.
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Table 1 Content of fatty acid components in five soybean varieties( % )
s A PR TR R bl RUATH VKRR
Variety Palmitic acid Stearic acid Oleic acid Linoleic acid Linolenic acid
I i # ©. Baipihuangdou 10.5779 4.2155 22.0734 52.6613 10.4719
M2 5 Sidou 2 9.4805 5.8692 31.1982 47.0171 6.4349
PURLE Siliyuan 11.6675 4.6725 23.1509 51.5309 8.9780
2Z4% 1 5 Suinong 1 10.4648 4.2929 23.0230 51.5332 10.7028
JW# 3 5 Yanhuang 3 11.2022 3.7448 19.9882 55.7174 9.6807
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) ;GC-2010 AR B ( H A B H A ) 5 B 3h ik
BEZR(AOC-5000) ( H AR B VAT o

1T i 7 TR A R A i AR TR ( Palmitic acid 3
fral > 98. 5% ) | i Ig % ( Stearic acid 73 #1 4 >
99% ) . M 12 ( Oleic acid 73 #7 4l > 99% ) | V. i iR
(Linoleic acid 23 #74E >98. 5% ) A1V J# ik ( Linolenic
acid 43#712l >99% ) , W T 35 [F SIGMA /4 7] ; 1E O 4
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A :The method of powder-methyl esterification ; B: The method of seed-methyl esterification ; C ; Soxhiet extraction
Peakl : Palmiticacid ; Peak 2 ;Stearic acid; Peak 3 ;Oleic acid; Peak 4 ;Linoleic acid; Peak 5 Linolenic acid.
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Fig.1 The gas chromatography profile of soybean fatty acid components
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Table 2 Analysis of variance of fatty acid component in the three handling methods in five soybean varieties
N iR 20 4 WiReS - E 5 S R RKRHE e/ ME E 5 R AL {8

FA components Method Average Range Max Min Variance CV% t value
KRR R MS 11.3683 2.2985 12.3198 10.0213 0.6769 7.2369 53.52
Palmitic acid MP 11.5718 2.4642 12.7121 10. 2479 0.5088 6.1644 62.83

SE 11.4775 1.9739 12.3472 10.3733 0.5697 6.5762 58.89
[l i MS 4.6824 3.2259 6.5583 3.3324 1.1097 22.4972 17.22
Stearic acid MP 4.8579 3.1658 6.6833 3.5175 1.2188 22.7254 17.04

SE 4.7060 2.5581 6.2858 3.7271 0.8502 19.5930 19.77
IR MS 24.7808 10. 6637 30.2689 19. 6052 14.9516 15.6037 24.82
Oleic acid MP 24.1081 12.9444 32.5482 19. 6038 15. 8082 16.4922 23.48

SE 24.9741 10.5024 30.2736 19.7712 15.3851 15.7058 24.66
R MS 50.4271 7.9693 55.2939 47.3246 8.6565 5.8345 66.38
Linoleic acid MP 50.7506 10.2725 56.5651 46.2926 9.5446 6.0875 63.62

SE 50. 1642 9.1243 55. 1579 46.0336 9.7987 6.2401 62.07
EIFRAR MS 8.8966 2.9702 9.8155 6.8453 1.2762 12. 6981 30.50
Linolenic acid MP 8.7183 4.9542 10. 6085 5.6543 1.9607 16.0610 24.11

SE8.7915 3.4731 9.8735 6.4004 1.3790 13.3575 28.99

J5i%: MS \MP Fil SE 43 iR TR EH W R AL TS JFPRD B TP S Ak AR IR b s, kAl

Methods MS,MP and SE represent the powder-methyl esterification method ,the seed-methyl esterification method and the Soxhlet extraction method ,

respectively ,the same as below.
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Table 3 The significant test for the three handling methods in soybean fatty acid components
vt A BT ER 43 B R M HT (P <0.05) . E P (P <0.01) F g P 1A
Variety FA components df MS MP SE MS MP SE F value P value
HE = B Palmitic acid 2 a b b A B B 29.40  <0.001
Baipihuangdou HEEHER Stearic acid 2 a a a A A A 2.06 0.209
Y& Oleic acid 2 a b b A A A 7.07 0.026
ME PR Linoleic acid 2 a a a A A A 0.57 0.593
P JBRRR Linolenic acid 2 a b b A B B 14.41  <0.001
M 25 1EAE S Palmitic acid 2 a a a A A A 2.36 0.175
Sidou 2 i Jg 1% Stearic acid 2 a a a A A A 1.98 0.219
R Oleic acid 2 a a a A A A 1.80 0.245
Wi Linoleic acid 2 a b b A A A 5.22 0.049
NV JFRIR Linolenic acid 2 a a a A A A 0.46 0.652
Ok [5] TR Palmitic acid 2 a b b A B B 90.13 <0.001
Siliyuan FENETR Stearic acid 2 a a a A A A 0.05 0.949
iR Oleic acid 2 a b b A A A 4.71 0.059
VIR Linoleic acid 2 a a a A A A 2.43 0.169
WV JBRA Linolenic acid 2 a b b A A A 4.47 0.065
ZfR 15 FEME R Palmitic acid 2 a a a A A A 0.38 0.702
Suinong 1 T B R Stearic acid 2 a ab b A A B 23.55 <0.001
IR Oleic acid 2 a a a A A A 0.51 0.626
PR Linoleic acid 2 a ab a A A A 4.14 0.074
WV BRTER Linolenic acid 2 a a a A A A 0.39 0.693
3 = FEAEZ Palmitic acid 2 a a a A A A 0.48 0.639
Yanhuang 3 ffiJg 1% Stearic acid 2 a a a A A A 0.20 0.822
Wz Oleic acid 2 a a a A A A 0.57 0.593
PR Linoleic acid 2 a a a A A A 0.01 0.990
NV JFRPR Linolenic acid 2 a a a A A A 0.66 0.549
. . . F AT 3T, R BUAE 3 R I T 12 v R IR TR
2.2 AEERLETENEMRBRSEE o
B)ZS  R B e,  SEYE EAE 19.59% ~22.72% ,
RT3 HORFS & BT S R0 7E 5 FHURAR, 25 52 R 5. 83%~ 6. 249%
BYRRIIR & i BN W A R SR BT IR TR 40 4> (3R 1), WK kPR b iy 5 Fh g i 2 45 43 LA TE 3
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Table 4 The precision test for the three handling methods in soybean fatty acid components
oy 2R Jrik BRI TPIE BRME HME 75 S MR A E 5 5 2 AL {8 P {8

Name Method Time Average Max Min Range Variance CV% ¢ value P value

R R MS 5 12.0939 12. 1647 12. 0467 0.1180 0.0029 0.4418 506. 10 <0.01
Palmitic acid MP 5 11.5695 11.8208 11.3243 0.4965 0.0029 1.8115 123.44 <0.01
SE 5 12.4011 12.5062 12.0876 0.4186 0.0313 1. 4267 156.73 <0.01

[l i MS 5 4.7961 4.8264 4.7396 0.0868 0.0015 0.8104 275.91 <0.01
Stearic acid MP 5 4.5827 4.8844 4.4434 0.4410 0.0015 4.2677 52.39 <0.01
SE 5 4.8222 4.9108 4.7668 0. 1440 0.0035 1.2239 182.69 <0.01

IR MS 5 23.7864 23.869 23.6032 0.2658 0.0125 0.4704 475.37 <0.01
Oleic acid MP 5 22.5544 22.8836 22.3572 0.5264 0.0125 0.9449 236. 65 <0.01
SE 5 23.0169 23.0637 22.9565 0.1072 0.0019 0.1877 1191.34 <0.01

IR MS 5 50.2293 50.7044 50.0203 0.6841 0.0866 0.5859 381. 66 <0.01
Linoleic acid MP 5 50. 8059 51.0255 50.6782 0.3473 0. 0866 0.2979 750. 63 <0.01
SE 5 50.3244 50. 6887 50. 164 0.5247 0.0435 0.4146 539.30 <0.01

DR MS 5 9.8942 9.9893 9.7921 0.1972 0.0080 0.9024 247.80 <0.01
Linolenic acid MP 5 10.5156 10.7878 9.8812 0.9066 0.0080 3.4620 64.59 <0.01
SE 5 9.4355 9.5119 9.3904 0.1215 0.0022 0.5002 447.07 <0.01
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