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Analysis of Fatty Acid Composition and Other Quality Traits in Soybean Varie-

ties Developed in Heilongjiang Province

LI Wen-bin,ZHENG Yu-hong, HAN Ying- peng

(Soybean Research Institute of Northeast Agricultural University,Key Laboratory of Soybean Biology of Chinese Education Ministry , Harbin 150030, Hei-

longjiang, China)

Abstract ; Fatty acid composition and their correlation with other quality traits in soybean varieties developed in Heilongjiang
Province was analyzed,to provide scientific basis for evaluation of soybean germplasm. The results showed that content of
fatty acid from high to low ranked as linoleic acid, oleic acid, hexadecylic acid,linolenic acid and stearic acid. The content of
fatty acid among different varieties varied significantly. Stearic acid had the biggest variation coefficient (13.24% ) and lin-
oleic acid had the smallest variation coefficient (4.57% ). By correlation analysis,oleic acid was negatively correlated with
linoleic acid, linolenic acid and palmitic acid. Palmitic acid was negatively correlated with stearic acid. Linoleic acid was

positively crrelated with linolenic acid and both of them were negatively correlated with oleic acid. Protein was negatively

correlated with oil.
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Table 1  Content of fatty acids and other quality traits in different soybean varieties/ %
i FHRIR TARIR TR WEIHER EIRRAR LR/ is B it
Varieties Palmitic acid ~ Stearic acid Oleic acid  Linoleic acid  Linolenic acid Moisure Protein 0il
R% 1 5 Kenjian 1 11.41 £0.04 3.58£0.09 18.58 £0.01 56.16+0.05 10.04+£0.07 9.0 £0.04 42.0 £0.05 19.3 £0.05
SE3[ 18 Heihel8 9.50+£0.05 3.98+0.09 23.89+0.01 52.52+0.05 9.51+0.05 10.7 £0.04 45.4 +0.04 20.3 =0.01
HE 47 Jiyu 47 10.17 £0.05 4.56 £0.01 21.53 £0.06 54.12+0.05 9.36 +0.05 9.8 £0.09 44.1 £0.01 20.9 £0.01
%315 Anfeng 1 9.31+£0.05 3.97+0.01 22.67+0.01 54.39+0.01 9.36+0.09 9.7 +£0.01 43.6 +0.05 20.0 +0.05
ZR4% 96-02 Dongnong 96-02 11.70 £0.04  3.51£0.04 19.49+0.07 55.86+0.04 8.98+0.04 10.8 +0.04 43.9 £0.01 20.1 +0.05
HRH 35 Jiyu 35 10.00 £0.05 3.45+0.05 19.80+0.04 57.74+0.07 8.74+0.04 10.9 £0.04 42.2 =0.05 20.6 =0.07
FH16 Jilin 16 11.03 £0.06  4.15+0.05 19.38+0.04 55.63+0.05 8.70+0.04 9.8 +0.09 43.1 +x0.04 20.6 +0.09
A 96 Jian 96 10.20 £0.01  4.91£0.05 24.76 £0.09 51.05+0.05 8.67+0.04 9.7 £0.09 43.1 £0.09 20.8 £0.04
R 24Kenjian 24 10.38£0.06  5.04£0.05 23.18 £0.01 52.47+0.04 8.64+0.05 10.3 +0.04 43.2 £0.01 20.6 +0.01
%P1 1 5 Rongke 1 11.81 £0.04 4.71£0.09 23.28 £0.01 51.45+0.09 8.52+0.04 10.0 £0.09 43.7 +0.05 20.0 =0.09
#1927 5 Hongfeng 7 11.14 £0.04  3.92+0.01 25.45+0.05 50.77 +0.04 8.45+0.09 10.7 £0.04 42.8 +0.05 19.9 =0.04
AR 97-43 Heifu 97-43 14.13£0.09 4.20£0.03 20.87+0.05 52.19+0.05 8.37+0.01 10.6 +0.04 41.5 £0.05 20.0 +£0.09
43 39 Hefeng 39 10.44 £0.05 4.67+£0.05 24.73+£0.05 53.19+0.05 8.35+0.01 10.5 £0.04 43.4 0.4 21.0 =0.05
It 11 Beifeng 11 9.22+0.04 4.13+0.05 22.26+0.05 55.79+0.09 8.34+0.05 10.0 £0.04 45.4 +0.05 20.5 =0.04
5.1 5 Liaodou 1 9.36 £0.05 4.32+0.05 23.05+0.05 54.14+0.04 8.32+0.07 10.5 +0.04 45.0 £0.01 19.8 +0.05
A4 93154-2 Hefu 93154-2 10.41 £0.05 5.64£0.05 23.17+0.04 52.40+0.04 8.10+£0.07 9.5 £0.04 42.9 £0.04 21.0 £0.06
224 10 5 Suinong 10 11.20£0.04 4.11+£0.09 19.52+£0.01 56.41 +0.06 7.99+0.04 11.3 £0.04 45.6 =0.05 20.4 =0.07
%37 5 Baofeng 7 11.10£0.01  4.05+0.09 21.73+£0.09 54.85+0.05 7.98+0.04 9.4 +0.01 40.5 +0.05 20.8 +0.01
R %28 Kenjian 28 11.70 £0.04  3.74£0.04 21.23+£0.05 55.31+0.09 7.96+0.09 9.6 +0.09 44.8 +0.04 20.1 +0.09
2% 95 Sui 95 9.60+0.05 4.35+0.08 23.95+0.07 53.85+0.09 7.95+0.04 9.2 +0.09 43.9 +0.04 19.3 +0.04
L% 29 Kenjian 29 9.47+0.04  5.29+0.04 28.48£0.05 48.46+0.04 7.89+0.02 11.5 £0.09 45.0 +=0.09 20.8 +0.07
JLVT.94-641 Beijiang 94-641 11.48 £0.01 4.30+0.09 26.13+0.09 49.99+0.09 7.87+0.05 10.1 +0.09 43.7 +x0.04 20.6 +0.04
2% 4 5 Suinong 4 10.40 £0.09 4.71£0.04 23.00+0.09 54.16+0.05 7.86+0.01 10.6 +0.07 43.8 £0.01 20.8 +0.05
43 41 Hefeng 41 11.06 £0.04 4.85+0.01 23.70+0.06 52.04+0.06 7.85+0.04 9.9 +0.05 11.0 +0.04 20.1 +0.09
32 98-5016 Baojiao 98-5061  10.73 £0.04  4.88 +0.01  21.01 £0.05 55.46+£0.05 7.84+0.04 11.3 £0.01 43.2 +0.05 21.0 +0.04
A7) 95-75B Heihe 95-75B 9.03+£0.05 3.91+0.05 21.97+0.01 56.15+0.05 7.8 +0.05 9.0 £0.01 44.3 £0.09 19.8 +£0.04
b 9464 Beiod64 10.00 £0.05 3.83+0.09 27.12+0.07 50.11+0.09 7.82+0.04 9.2 £0.05 44.3 £0.05 21.0 £0.09
43 43 Hefeng 43 12.23 £0.05 4.16+£0.05 25.04+£0.06 50.41 £0.04 7.78 £0.05 9.9 £0.09 45.4 £0.05 20.7 +0.05
%% 42 Dongnong 42 13.07£0.04 4.14+£0.01 26.61 £0.04 48.21 £0.01 7.72+0.04 9.9 +0.09 42.3 +0.09 20.7 =0.07
SACSAC 13.18 £0.05 3.94+0.09 21.49+0.06 53.40+0.05 7.69+0.04 9.6 +0.01 44.7 +0.04 20.0 +0.04
ZR4% 46 Dongnong 46 12.49 £0.01  4.55+£0.04 25.32+0.05 49.71+0.09 7.69+0.04 10.9 +0.04 42.8 £0.01 21.1 +0.04
599 Ha 99 11.65 £0.04 3.73+£0.09 24.81+0.04 52.45+0.05 7.65=0.05 9.8 £0.04 43.4 £0.05 21.3 +0.05
JU=KPUTE 15 Jiusandaxiyang 15 9.24 £0.01  4.92£0.04 23.97£0.05 53.80+0.04 7.65+0.06 10.3 +0.05 43.5 £0.01 79.8 +0.04
43240 Hefeng 40 11.94+0.07 4.07£0.01 21.85+0.01 54.28+0.04 7.62+0.09 11.2 £0.06 44.5 £0.05 20.9 +0.05
4K 5918-2 Nongda 5918-2 10.76 +0.01  4.14£0.09 22.04 £0.01 55.21+0.05 7.61+0.05 10.8 +0.05 45.1 £0.04 19.7 +0.09
99 Jlan 99 9.76 £0.05 4.78 £0.01 29.79£0.01 47.83+0.09 7.61+0.01 10.2 £0.04 42.5 +0.05 21.7 =0.05
Mk 41Heinong 41 10.19£0.01 4.72+0.07 23.65+0.06 53.61 +0.09 7.59+0.04 8.9 x0.04 43.0 +£0.05 21.1 +0.05
R% 5 5 Kenjian 5 11.15+0.05 4.64£0.01 22.39+0.05 54.02+0.03 7.55+0.05 9.9 £0.01 43.1 £0.05 21.1 £0.05
"] 1271 Heihe 1271 11.08 £0.06  3.87+0.05 22.98 £0.02 54.26+0.04 7.53+0.04 10.8 +£0.09 44.5 +0.05 19.8 =0.05
Hn] 27 Heihe 27 10.50 £0.05 3.97£0.05 21.95+0.01 55.75+0.05 7.51+0.07 11.9 £0.07 43.5 +0.04 21.1 =0.09
R¥7 5 Kenjian 7 11.22 £0.01  4.51 £0.04 22.10+0.07 54.28 +0.07 7.50+0.01 10.3 £0.09 44.0 +0.05 19.7 =0.09
329 5 Kenfeng 9 10.13£0.04 4.85+£0.04 25.00+0.04 51.75+0.05 7.50+0.01 10.4 +0.05 44.5 £0.04 20.5 £0.04
MDLPLE 9.17 £0.04  3.24+£0.05 25.48+£0.05 53.71 +0.04 7.49+0.00 9.2 +0.09 45.0 =0.06 19.9 =0.05
432 40 Hefeng 40 11.24 £0.01 4.01 £0.05 24.89+0.05 52.12+0.01 7.48+0.05 10.8 +0.04 44.6 +x0.04 20.9 =0.04
HM3 S Jilin 3 10.55+£0.02  3.39£0.05 29.32+0.09 48.99+0.01 7.44+0.05 10.7 +£0.01 44.0 £0.07 20.2 +£0.09
KU 88- A Changling 88- A 10.70 £0.07 3.91£0.04 24.75+0.01 52.88+0.04 7.43+0.05 8.7 £0.01 48.0 £0.05 19.0 +0.01
Mk 44 Heinong 44 10.55 £0.05 4.84+0.01 23.24+0.04 53.72+0.01 7.42+0.04 9.6 +0.07 41.1 +0.09 21.5 =0.04
B 96-327-3 Ken 96-327-3 13.30 £0.04  2.91+0.06 21.06+0.09 55.12+0.01 7.38+0.04 9.8 +0.01 46.1 +0.05 20.1 +0.04
3] 31 Heihe 31 10.44 £0.01 4.36 £0.01 24.18+0.06 53.23+0.03 7.36+0.09 9.8 £0.07 43.7 £0.09 18.5 £0.05
W 96-118-3 Longxin 96-118-3  9.70 +0.01 3.71 £0.04 23.78 £0.21 55.09+0.04 7.34 +0.05 9.8 £0.05 42.4 £0.05 21.2 +0.01
£ 292 Taiwan 292 10.86 £0.06  3.70 £0.07 28.03 £0.05 49.88 +0.09 7.33+0.01 10.4 £0.04 43.9 =0.09 21.1 =0.04
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gk 1
Hn FHEIR THiEm2 TR MR TV RRAR [US RSNy G{Ei 1]
Varieties Palmitic acid  Stearic acid Oleic acid Linoleic acid Linolenic acid Moisure Protein Oil

1K 19-3 Kennong 19-3 10.85+0.04 5.13+£0.07 23.58+0.01 52.90+0.04 7.30+0.07 9.7 +0.05 45.1 £0.05 19.1 +0.05
% 18 Knejian 18 11.00 £0.07 4.69 £0.05 24.24+0.09 51.85+0.05 7.26+0.05 10.6 £0.05 44.3 £0.09 20.5 +0.04
A 35 Heinong 35 10.30 £0.05 4.77£0.04 24.31+0.01 53.14+0.01 7.25+0.04 10.3 +0.04 42.9 +0.05 21.0 =0.04
% 26 Kenjian 26 10.30 £0.04  3.94+0.01 27.20+0.08 51.04+0.05 7.23+0.01 10.6 +0.04 43.6 +0.05 20.5 +0.05
47 41 Hefeng 41 9.61 £0.07 4.04x0.05 24.85+0.06 54.05+0.07 7.22+0.04 8.8 £0.01 43.0 +0.09 19.8 +£0.09
A 98-199 Jian 98-199 10.98 £0.07 3.89+0.04 22.30+0.07 55.07+0.01 7.22+0.05 10.8 +0.05 44.3 +0.08 21.0 +0.05
ZR4% 4 5 Dongnong 4 11.10£0.01  3.88+0.05 26.58+0.05 50.47+0.04 7.22+0.05 8.3 +0.07 43.0 +0.05 19.5 +0.04
4335 Hefeng 35 10.35+£0.06 4.74+0.05 25.09+0.01 52.26+0.05 7.21+0.05 10.9 +0.01 43.7 +0.05 21.0 +0.04
JL=KPUVE 71 Jiusandaxiyang 7111.36 £0.09  4.17 £0.07  27.67 £0.09 49.65+0.09 7.21 +£0.01  10.5 +0.09 43.7 +0.01 21.3 +0.04
A 45 Heinong 45 9.48 £0.04 4.54+0.01 27.74+0.09 50.36+0.05 7.14+0.06 10.9 £0.04 42.6 +0.05 21.2 +0.07
% 23 Kenjian 23 11.00 £0.04 4.61 £0.05 24.24+0.05 52.63+0.04 7.14+0.01 10.8 +0.09 43.4 +0.07 20.9 +=0.04
7298 Jian 98 9.77+£0.02  3.90+0.04 25.44+0.05 53.58+0.03 7.08+0.05 10.8 +0.04 44.4 +0.01 20.6 +0.01
4 41 Hefeng 41 14.43£0.04 3.95+0.09 22.11+0.01 52.27+0.09 7.01+0.04 11.3 +£0.01 43.3 £0.04 20.8 +0.05
b 98-97-4 Bei98-98-4 10.41 £0.02 3.88+0.08 23.37+0.05 55.11+0.03 7.00+0.05 9.2 +0.09 45.4 +0.05 20.4 +0.05
43 47 Hefeng 47 10.60 £0.05 4.84+0.09 25.08 +0.07 52.25+0.05 6.95+0.05 11.1 +0.01 43.1 +0.07 20.9 +0.06
§iFR 3293 Jiangzhong 3293 10.22£0.01 4.22+0.09 25.22+0.06 53.10+0.03 6.91+0.04 9.8 +0.05 45.4 +0.05 20.6 +0.01
4K 5918-5 Nongda 5918-5 10.40 £0.04 5.03 £0.07 25.57+0.07 51.39+0.09 6.91+£0.09 10.7 £0.01 46.1 £0.04 20.4 +0.09
A3 17 Heihe 17 9.40 £0.01  4.75+0.04 24.54+0.04 54.25+0.05 6.91+0.09 9.5 +0.05 42.8 +0.04 20.3 +0.06
JL# 3 5 Jiufeng 3 9.34+£0.05 3.17+0.05 24.80+0.04 55.52+0.04 6.91+0.07 11.2 +0.09 43.8 +0.06 21.3 +0.05
2% 968319 Sui 968319 10.49 £0.06 4.62+0.01 28.24+0.05 49.11+0.04 6.90+0.01 9.7 +0.05 44.5 +x0.04 20.9 +0.01
% 95 Ha 95 10.43 £0.06 4.09£0.04 21.58 £0.05 56.49 £0.01 6.89+0.01 10.3 £0.04 45.3 £0.05 20.3 +0.09
#1312 Hongfeng 12 8.40 £0.06 5.12+0.01 24.74+0.09 54.36+0.01 6.86+0.01 10.1 +0.05 42.0 +0.04 21.0 +0.09
#iF 99 Jiangfeng 99 10.19£0.09 4.67+0.04 24.36+0.05 53.72+0.05 6.86+0.09 9.4 +0.01 44.0 +0.04 19.1 +0.05
W4 =F 42-5Hafeng 42-5 12.11 £0.05 3.26£0.06 24.46+0.06 52.45+0.05 6.84+0.05 9.7 £0.09 42.6 +0.05 21.1 +0.01
2%4% 11Suinong 11 8.15+0.01 4.87+0.05 23.78+0.05 55.88+0.05 6.84+0.06 9.6 +0.04 45.6 £0.04 20.7 +0.4
M 4% 37Heinong 37 13.03 £0.05 4.07+0.05 22.07+0.01 53.40+0.05 6.82+0.05 9.7 +0.04 40.7 £0.05 21.4 +0.05
3t 98- 151Bei 98- 151 10.06 £0.09 4.31 +0.01 23.35+0.01 55.22+0.04 6.82+0.04 10.5 +0.05 44.9 +0.09 20.0 +0.01
JRESL- 2Suliangjiu-2 9.08 £0.05 3.27+0.04 30.00+0.05 49.87+0.09 6.80+0.07 10.3 +0.01 43.8 +0.01 20.8 +0.05
2¢4% 15-3Suinong 15-3 11.77£0.09 4.44+0.09 22.81+0.09 54.18+0.09 6.75+0.01 11.9 +0.09 44.1 +0.04 21.1 +=0.04
%% 163Dongnong 163 9.81 £0.05 4.28+0.04 25.00+0.09 54.01+0.04 6.66+0.04 9.5 +0.03 43.9 +0.09 19.8 +0.05
% 21-5Kenjian 21-5 11.12+0.04 4.30£0.01 27.75+0.07 49.95+0.05 6.64+0.07 10.4 £0.01 43.0 £0.05 20.4 +0.06
AZZ 9THeijiao 97 14.31 £0.01  4.11£0.05 20.64+£0.05 52.25+0.04 6.63+£0.06 9.9 +0.05 42.3 £0.09 21.3 +0.01
b 16Beifeng 16 10.44 £0.05 4.77+0.05 26.56+0.06 51.77+0.04 6.63+0.05 11.1 +0.06 44.3 +0.09 20.1 +0.01
Y% 18-5Kenjian 18-5 12.06 £0.09 4.76 +0.01 22.12+0.07 54.16+0.01 6.63+0.05 10.6 +0.07 43.9 +0.04 20.9 +0.09
32 Baojiao 10.50 £0.05 4.03 +0.04 28.52+0.04 50.25+0.07 6.61 £0.05 10.2 +0.01 44.8 +0.01 19.7 +0.09
BH 02 Yang 02 10.32 £0.09 4.12+0.07 23.40+0.01 55.50+0.04 6.56+0.04 9.6 +0.01 43.2 £0.05 20.7 +0.06
Byl 19Heihe 19 10.60 £0.04 3.72+0.04 29.10+0.04 50.06+0.04 6.52+0.04 10.0 +0.01 44.5 £0.05 20.6 +0.09
/INBEEL Xiaolidou 9.00+£0.01 5.49+0.04 29.07+0.04 49.63+0.05 6.46+0.07 10.7 +0.05 42.4 +0.06 20.7 +0.04
]t 98-02-2 Bei 98-02-2 10.21 £0.02  3.18 +0.04 28.79+0.04 50.95+0.05 6.46+0.04 8.7 +0.01 45.6 +0.05 20.8 +0.05
APAAPA 12.07 £0.07 2.75+0.04 28.27 £0.04 49.37+0.09 6.40+0.09 9.7 +0.01 43.5 +0.05 21.5 +0.05
% 20 Kenjian 20 10.50 £0.09 3.65+0.04 31.80+0.04 47.06+0.09 6.33+0.05 10.9 +0.04 44.3 +0.04 20.8 +0.04
247 5 Tiefeng 7 10.26 £0.09 4.70 £0.09 29.18 +0.09 48.98+0.04 6.32+0.01 11.1 +0.04 43.0 £0.05 21.0 +0.05
A7) 22 Heihe 22 12.51 £0.07 3.83+0.04 25.36+0.05 51.81+0.07 6.25+0.05 8.8 +0.09 459 £0.09 20.3 +0.05
1298 Wei 98 10.68 £0.06 3.62+0.05 31.95+0.05 47.35+0.04 6.19+0.04 9.8 +0.01 43.7 +0.01 19.9 +0.05
32 01-4046 Baojiao 01-4046  10.34 +£0.05  4.49+0.01  28.87 +0.01 49.49+0.04 6.04+0.04 8.7 +0.04 42.4 +0.04 20.5 +0.07
P4 97-43 Heifu 97-43 10.02 £0.06 3.77 £0.05 29.52+0.02 50.53+£0.04 5.89+0.05 10.4 £0.06 45.4 £0.04 20.8 +0.04
HAZZ 99 Heijiao 99 9.22+0.04 3.73x0.04 32.35+0.09 47.96+0.05 5.81+0.05 10.0 £0.09 44.8 +0.05 20.9 +0.05

44 93156-6 Hefu 93156-6 10.03 £0.01 4.64+0.05 21.30+0.01 55.35+0.07 5.74+0.04 9.5 x0.05 44.8 £0.09 20.7 +0.01
P30 29 Heihe 29 10.84 £0.05 4.83+0.01 24.72+0.04 55.00+0.05 4.35+0.01 10.3 +0.07 45.4 +0.01 19.8 +0.09
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Table 2 Variation of content of fatty acids in different

soybean varieties

JiHTR W befEfZe ARFR RME RKR(E
Fatty acid Means SD CV/%  Minimum Maximum
FAHAER Palmitic 10.79 1.23 11.40 8.15 14.43

AR Stearic acid ~ 4.23 0.56 13.24 2.75 5.64
IR Oleic acid 24.52 2.9 11.83 18.58 32.35
NEIHAZ Linoleic acid 52.71 2.41 4.57 47.35 57.74
AEBERR Linoleic acid  7.38 0.83 11.25 4.35 10.04
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Table 3 Variation of quality traits in different soybean varieties

% BE EEZE ERAR RME RRE

Content Means SD CV/%  Min value Max value
/K4 Moisure  10. 14 0.76 7.50 8.30 11.90
H 5 Protein ~ 48.70 1.43 2.94 44.70 52.60
iy oil 20.52 0.64 3.12 18.50 21.70
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Table 3 Correlation analysison components of fatty acids in different soybean varieties

PR TENER TR IR FrK i HIAT RO
Palmitic acid Stearic acid Oleic acid Linoleic acid Moisure Protein 0il
FEHE R Palmitic acid 1.00000
THHBHR Stearic acid -0.21999 * 1.00000
IR Oleic acid -0.30125"" -0.06956 1.00000
W2 Linoleic acid -0.08294 -0.02429 -0.86082 ** 1.00000
WPJBRMAR Linolenic acid 0.03076 0.01088 -0.50763 ** 0.27620 ** -0.02297
& 7K & Moisure 0.05619 0.10632 -0.01807 0. 00800 1.00000
% H i Protein -0.12749 -0.18451 0.05324 -0.17652 -0.00364 1.00000
Wi oil 0. 04265 0.05517 0.18923 -0.21073 ¢ 0.34019** -0.36291"" 1..00000

T FIRBEANR(P=0.05) ;" FORMEBEMNK(P =0.01),

“and " means significantly related at 0.05 and 0.01 probability level, respectively.
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