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Analysis of major quality charactersistics of lipoxygenase
and 7S globulin subunits double null soybean strains
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2. National Research Center of Soybean Engineering and Technology( NRCSET) , Harbin 150028 ,China)

Abstract; In this study, double mutant lines were acquired from a cross between null mutant of lipoxygenase
SI0162 as ovule parent and null mutant of 7S globulin subunits 1003 —44 as pollen parent. Double null mutant
lines were characterized to investigate any effects of double mutations on traits of seeds quality and plant growth in
comparison with the control variety ( Heihe 38, a main cultivated variety in Heilongjiang Province ). Results
showed that protein content of the tested material was 39.89% , approximately equivalent to that of Heihe 38, and
the content of oil was 18.73% , about 1.79% lower than that in Heihe 38. Interestingly sulfur amino acid content
was 1.45% , higher than that of the control variety. Among different fatty acids, oleic acid content was 13.3% ,
higher than the control variety. These results suggested that the double null mutations did not affect basic biological
traits. Some seed compositions beneficial to human health, such as sulfur amino acid and oleic acid, were elevat-
ed, which could provide good genetic resource for breeding of new soybean varieties specialised for food processing.
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Table 1 Variance analysis of protein, fat, amino acids, fatty acids contents of tested material/ %

i H FEMH /M ARAH He2e AR AR CV

Item Average Min Max Range of variation Coefficient of variation
[ Protein 40.11 39.06 41.99 2.93 2.19
gl Fat 18.68 17.90 19.62 1.72 3.24
Methijr?iﬁri%r%%steine 1.45 1.35 1.53 0.18 3.69
B BHER Palmitic acid 11.13 10.50 12.00 1.50 5.14
il JRfR Stearic acid 4.64 4.06 5.45 1.39 9.39
R Oleic acid 20.21 17.80 23.25 5.45 8.08
iR Linoleic acid 55.02 51.69 58.04 6.35 3.31
SEJRRER Linolenic acid 8.94 8.19 10.17 1.98 6.54

R2 WRKFEMNEBAR BN ERESENTN

Table 2 Effects of double deletion on protein, fat, protein and fat total contents

. FTAFEE HEE KwEERG NS W BRI
Material Germplasm Protein Water — soluble Nitrogen Fat Totals o‘f protein
characteristics /% protein solubility index /% and fat/ %
M 38 1EH Normal type 39.70cde 29.18 d 73.50 ¢ 20.52 a 60.22 b
6003 W27 Double — null type 39.59 f 31.58 b 79.76 b 17.94 e 57.53 e
6004 W47 Double — null type 39.06 e 32.51 a 83.24 a 18.18 de 57.24 d
6005 ST Double — null type 39.54 de 29.24 d 73.97 ¢ 19.62 b 59.15 ¢
6006 43 Double — null type 39.83cde 26.95 e 67.67 d 19.44 b 59.27 ¢
6007 W47 Double — null type 40.73 cd 24.36 g 60.82 f 18.95 ¢ 59.68 ¢
6008 W4T Double — null type 39.29 de 26.61 e 67.72 d 19.29 de 57.58 d
6009 KRS Double — null type 39.17 e 25.03 f 63.92 e 18.53 cd 57.70 d
6010 27 Double — null type 41.99 a 30.62 ¢ 72.92 ¢ 18.28 de 60.27 b
6012 W4T Double — null type 40.37 be 29.39 d 72.80 ¢ 18.85 ¢ 59.22 ¢
6014 W4T Double — null type 40.95 b 23.79 ¢ 58.10 ¢ 19.53 a 60.48 a

s [l AR U [RNE F R (H 22 535 0. 05 KT, GHPdRER =k, TR
Note ; Values followed by a different lowercase letter within a column are significantly different at 0. 05 probability level. Each test was repeated three
times. Same as below

K3 WREAHFENEMEERSERSERLENMW

Table 3 Effect of double deletion on sulfur — containing amino acid and total amino acid contents/ %

A:ﬁf;mii d LEST ] 6003 6004 6005 6006 6007 6008 6009 6010 6012 6014
IR Cys 0.78d 1.00b 0.93¢ 0.98b 0.93¢ 1.02a 0.97b 1.04a 1.00b 1.0la 0.97b
IR Z R Met 0.38d 0.44b 0.42c¢ 0.48a 0.42c¢ 0.46ab 0.48a 0.50a 0.47a 0.48a 0.45ab

gﬁ}f/lﬁ%%}g 1.16e 1.45b 1.35d 1.47b 1.36d 1.49b 1.45b 1.53a 1.48b 1.48b 1.42c¢
KGR Asp 4.16 g 4.39e 4.40e 4.51c 4.23f 4.69b 4.47d 4.86a 4.66b 4.71b 4.53¢

MR Thr 1.74e 2.09¢ 1.98d 2.12b 1.95d 2.14b 2.07c¢ 2.20a 2.20a 2.18a 2.05c¢

22 %R Ser 2.49 f 2.81b 2.62d 2.7l¢ 2.55e 2.85a 2.66d 2.8a 2.82b 2.8b 2.73c¢
BEIR Glu 6.16d 6.35¢ 6.32¢ 6.35c¢ 6.08e 6.61b 6.33c¢ 6.99a 6.59b 6.63b 6.34c¢

H& R Gly 2.78 f 3.30 ¢ 3.14e 3.34b 3.10e 3.37b 3.26d 3.50a 3.52a 3.48a 3.3lc

HNEMR Ala 2.50e 2.82¢ 2.69d 2.8b 2.67d 2.89b 2.8lc¢ 2.99a 2.97a 2.96a 2.72d

%R Val 1.98e 2.54b 2.37d 2.49c¢ 2.37d 2.59a 2.46¢ 2.63a 2.54b 2.56b 2.45¢
S E R Tie 1.65d 1.74bc 1.63d 1.74bc 1.59 e 1.78b 1.7l ¢ 1.82a 1.82a 1.81a 1.70 ¢
ERIR Leu 2.94d 3.17b 2.93d 3.02¢ 2.83e 3.25a 3.0lc 3.26a 3.13b 3.18b 3.05¢

fi% &R Tyr 0.60 d I.11a 0.53e 0.99b 0.91c¢ 1.13a 0.93 ¢ 1.00b 1.05b 0.57d 0.60d
KA %R Phe 1.83 a 1.73 b 1.54d 1.62c¢ 1.56 d 1.71b  1.62¢ 1.72b  1.68bc 1.73b 1.54d

iR Lys 2.38¢  2.49ab 2.25e¢ 2.34cd 2.22¢ 2.53a 2.31d 2.46b 2.46b 2.45b 2.37c¢

HE R His 0.87bc 0.98a 0.83c¢c 0.8 bc 0.83¢ 0.99a 0.83c¢c 0.92b 0.89b 0.88b 0.90b

TEEBR Arg 2.08cd 2.13 ¢ 2.06d 2.05d 2.02d 2.17b 2.07 2.3la  2.11c¢ 2.20b  2.10¢
AR B

35.32 e 39.08 bc 36.62d 38.48c¢ 36.26d 40.18b 37.99c¢ 41.09a 39.90b 39.65b 37.82¢

Total amino acid
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Table 4 Double deletion on fatty acid contents/ %

PP e ET, i T TR
Material Palmitic Stearic Oleic Linoleic Linolenic
M| 38 12.80 a 4.50 f 15.30 k 58.20 a 9.20 ¢

6003 11.91 d 5.45b 21.74 b 51.69 k 9.20 ¢

6004 11.57 e 4.84 ¢ 21.18 d 54.16 h 8.24 i

6005 10.78 1 4.50 ¢ 18.10 1 58.04 b 8.57 h

6006 12.00 b 4.38 1 17.80 j 57.00 ¢ 8.82 ¢

6007 10.78 i 4.06 j 21.69 ¢ 54.61 ¢ 8.87 f

6008 10.50 4.80 a 20.50 g 54.90 i 8.50 a

6009 10.93 ¢ 5.25 ¢ 19.07 h 54.96 e 9.79 b

6010 10.88 h 4.51 ¢ 20.78 e 54.70 £ 9.13d

6012 10.50 j 5.02d 19.89 f 55.65d 8.94 e

6014 11.94 ¢ 4.45 h 23.25 a 52.17 8.19

2.6 BERAERZAS BRI XS

S Al LAFE 5 S S 7S BRER B3 XUk
SRR R HR 5 5 R R M BSE i R =2 [ A7 A TE AR
SRR AR 55 ML IR 1P JRR PR 5 2 S A I 35 AT 5%
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Table 5 Correlation analysis of fatty acid components in different tested double null materials

TR AR T R IR R [T TR
Fatty acid composition Palmitic Stearic Oleic Linoleic Linolenic
EXJEER Palmitic 1.000 0.224 0.253 -0.522" " -0.137
i fJRAR Stearic 0.224 1. 000 0. 005 -0.487" " 0.392"
IR Oleic 0.253 0.005 1.000 -0.794 " -0.437""
PR Linoleic -0.522** -0.487"* -0.794* " 1.000 -0.049
T RRAR Linolenic -0.137 0.392% -0.437"* -0.049 1.000

T o« FRBHEMME(P=0.05), = = FRPFEFEMR(P=0.01)

Note: * and * # indicate significance at 5% and 1% level respectively
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