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Development of a Novel Soybean Cultivar Zhonghuang 68 with High Isoflavone

Content and Low Off-Flavor

SUN Jun-ming, HAN Fen-xia, YAN Shu-rong, YANG Hua, LI Bin
(Institute of Crop Science, Chinese Academy of Agricultural Sciences /Ministry of Agriculture ( MOA) Key Laboratory of Soybean Biology, Beijing

100081, China)

Abstract: A novel soybean cultivar-Zhonghuang 68 was developed in the Institute of Crop Science, CAAS, which derived
from cv. Zhonghuang 18 (female parent, null lipoxygenase-2 gene) and line 7S3 ( Male parent, Karikoi-434, null o’ -subunit
and low content of B-subunit). This cultivar was developed by the biochemical marker assistant selection using High Perform-
ance Liquid Chromatography ( HPLC) method for isoflavone content and Isoelectric Focusing-Polyacrylamide Gel Electrophore-
sis (IEF-PAGE) method for lipoxygenase genes. In 2013, this variety was passed the examination and approved by Beijing
Committee of Crop Variety Examination and Approval because of its outstanding characteristics, such as high and stable yield,
high isoflavone content (5 135.86 mg-kg™") | null lipoxygenase-2 (Ix2) gene, as well as good general characters. It belongs

to the novel soybean variety with high isoflavone content and low off-flavor in China.
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nische , Germany ) FEE M} ; HEBRFREL 100 mg K 5 ML
ANRE P, IMA S mL % 0.1% (V/V) LR 70%
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WL AR 4C AR

K Agilent 1100 1= 250 AH (2,15 { ( HPLC) £
R TS B T RIS T BEREL0 wL.
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JE& ,4C T PR E 5 $EAT ¥ VR ES 0, B T W 4°C
TR . TEF B & A& 13.6% (29. 1%
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\l/ Screening for null Loxs by IEF-PAGE

R #18 (Lox-2)x7S3(Karikoi-434)

Zhonghuang18 1997
1 Planting material in greenhouse 1998
F
\l/ Screening for isoflavone content by HPLC
Screening for null Loxs by IEF-PAGE
02-760 2002
b R %5 Lines identification 2003~2004
i ELARYE Lines test 2005~2009
HIHRE RIRR
Regional trial for summer-sowing soybean 2011~2012
Lok NC LU 2012

Demonstration test for summer-sowing soybean

Approved by the Beijing Committee of Crop Variety

\l/ Examination and Approval

713 68 Zhonghuang68

2013

B1 68 miEE LR
Fig. 1 Breeding procedure of cv. Zhonghuang 68

2.2 F=EXRN

2004 A 68 2 fINAS T i) s iR 0, S 34
12 858.40 kg-hm ™, X A FLEL 18 $ 7= 27.27%
2005 4F 2 fin A B b bR g, OF 37 5 2 12820
kg+hm ~* | [T BEELE 18 38477 27. 18% ;2006 4 & [t
R, 77 2 418. 45 kg-hm 2, [ X B HL 8 18
S 42.36% o 2009 AE S0k LK, -4 7 i
1 720. 80 kg-hm 2, L Xt HRZE 12 $87= 30. 1% ,

2011 ~2012 4Erpig 68 Z: Nk st i R S A 2

FEIX BRI, 2011 4R P44 7753 100. 05 kg+hm >, [t
XTHRRLFE 12 677 17.30% , [ X IR 3E o 12 #5=
13. 4% 3§ 7= 43k B B 2 K F5 2012 4 1y 7= 4t
3123.90 kg-hm ~*, Fotf B 8 37 B9 7= - 4.10% ,
FEXT IR BE T 12 197 - 7.2% ; W4 X3k 7 1 7
3112.5 kg+hm ™, [EXFBEZE T 12 #4577 2. 1% (%
2), 2012 AEZ AL i Bk A e, 7
3345.9 kg-hm ~*, L X HEFE T 12 3472 15. 1% , Hoxit
MErhHE 37 W 4.5% (£ 3) .
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Table 2 Yield of soybean cv. Zhonghuang 68 in the regional trial for summer-sowing soybean in Beijing
FEJiE P Yield %t & 5 A Control cultivar H47% Increase B E
Year /kg+hm 2 AR Variety Feh Yield/kg-hm ~2 /% Significance

Wi % Highl
Bl=E 14 Kefeng 14 2642. 85 17.30 B

significance

2011 3100. 05

% 42 Highly

3512 Jidou 12 2733.30 13.40 e

significance

H1 %% 37 Zhonghuang 37 3257.10 -4.10 A3 No significance

2012 3123.90 % % 3 Highl
#5712 Jidou 12 3366.75 ~7.20 .

significance

-4 Mean 3112.50 L 12 Jidou 12 3049. 50 2.10

&3
Table 3 Yield of soybean cv. Zhonghuang 68 in the

HER SMILERHTEBES KR ~ELER

demonstration test for summer-sowing soybean in Beijing

%t & 5 A Control cultivar 1477 Increase

Hb i Plots 74 Yield/kg+-hm ~2
ZFK Variety 74 Yield/kg-hm ~2 /%
L 12 Jidou 12 3041. 40 13. 40
b5 BF 1l Fangshan, Beijing 3448. 20
H1 3 37 Zhonghuang 37 3068. 10 12. 40
T 12 Jidou 12 2193. 00 46.90
A6 X Shunyi, Beijing 3222. 00
1 # 37 Zhonghuang 37 3285. 00 -1.90
37512 Jidou 12 3117.00 -3.20
JtETiE M Tongzou, Beiing 3018. 00
1 ¢ 37 Zhonghuang 37 3183.00 -5.20
FL 12 Jidou 12 3271. 20 12.90
b5 B F Changping, Beiing 3694. 80
1 37 Zhonghuang 37 3266. 40 13.10
L 12 Jidou 12 2905. 80 15. 10
SEH{H Mean 3345.90
1% 37 Zhonghuang 37 3200. 70 4.50
2.3 WFREHERFE /NFR(SCT) RBAHUR ;2012 4E P ET 68 X 3 5 4f 3

T 68 E R T AN, EREAEE W 110 d,
FoX IR AL 14 FIBES 12 B 1 d, Hoxd IR op i 37
R 2 d, WA FRLEIE S P, BRI, (4R, BE R, i
S IR 115.8 em, F2ETRC 18,5 A, Bk
KL 4 A SR 14.2 em, Bk A 3% 52.5
A s MR IRDRE , ol e B 0, A7 0%, SR TR 21. 4 ¢,
2.4 REEHMLEE

KT AP A 85 68 284l 4 W i o B A 6
WP I e, HE AR 0 i 38.91% , g Wi % =
19. 79% ., % E#r NY/T1740-2009 J7 ik # ), i
T 68 1S H L 7 % TF & 2 517. 54 mg-kg ',
W R T 342,80 mg - kg, T G &
2275.52 mg-kg ™', B N5 135.86 mg-kg ', R
ST R R S R, B3 4h, £ TEF-PAGE
K, v B 68 e A il 1 v e Ok i 7 S AL -2 R PR
(Ix2) , JB A S R S 30T i

2t N SNG4 L RN A
TIEERT (SMV ) 32 Fh B0 1 56 7, 2011 4F rh 8 68 %
SMV i 3 5/ Hil/Nf (SC3) F B b, X 7 54k B

/NFI(SC3) KRB, X 7 5 AR B/INFP (SCT ) R B
N 4) .

428 5 6 7 2

Lox1
\\ - - - -
Lox2
Lox3a “
Lox3b/ i i

LKA 1 ~7 IR E AL BELE B 5 R s 25 8 IR 4 fk
g2 BB (12) Pl P 2 68

Lanes 1-7 represent the soybean varieties with normal lipoxygen-
ase genes; Lane 8 represents the cv. Zhonghuang 68 with null li-
poxyganse-2 gene ([x2).
B2 XEEMSUEEREKNE IEF-PAGE Bk E ik
Fig. 2 IEF-PAGE electrophoretogram for lipoxygenase

screening in soybean seeds
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Table 4 Resistance to Soybean Mosaic Virus of soybean cv. Zhonghuang 68

R SMV-SC3 SMV-SC7

Year J1E T 5L Disease index /% PLPELEIE Resistant level — Ji1# 54K Disease index /% FLPELEIE Resistant level
2011 45 13 Middle resistance 8 $HUJE Resistance
2012 45 A% Middle resistance 36 HFJ#% Middle resistance

H 3T 68 X K BLAE IR s A A 2 2T B R R R AT B e 1o

Resistance to SMV of cv. Zhonghuang 68 was determined by the Soybean Research Institute of Nanjing Agricultural University.

2.5 ENMESEE

HHHE 68 3 F A H M X A G I AR | Ll P S
43 s X AR R
2.6 FHIERHAEE
2.6.1 My RAF hE 68 (1K HH R A4 T
R ] 23 S YA 11 ANV N AN B = AN S YA
SERRLDL S B 24 W A5 o 1 PR IR R A A kL
YERGRF5H .
2.6.2 BT FAEEEF PE 68 NEIE
KT S, ZEUSE DL K B 2K 7 A Bt AL, 3 s A
SEFERERD . UHEH XIS AR 6 H AR R, AT
50 em fE A, BREE 10 em A2 45, 16 HOME R 22.5
Jikk-hm 7547,
2.6.3 wmiEFEHE TE6e8 EET ., LT
Mok AR ARG, & AT E A HLAE 10 005 kg-hm ~* BER
B 150 kg hm 72 & B R LE T, Q0 Bk
B AR B, B DR 1S s TS B B
L TEAE A RN R A T B K PR AR i 75
kg-hm > EBEER =0 E A A0 ; v U] B R R F
AELE TN T 2 B IR A U 5 U N K i ISR B
TRLEIEFEIE

3 HE68 MARESMH

PEWTTEAGE , e[ BAF A 40 T3 FLIR I A AT 5 it
TR o 405 DT FLIREE AN 3.3 7 RS e
PET B MY . H AT E A 2454 B ik
e, Bk 45 % LU B R e e AL v A LAE LR
PRI B R B AR 2 R W T K S R X R A

S FUNE AT 9 R BT B e i R AR T

ARG Ty PR & w5 B B R
st o PR Ak it AR O 245 i, b e R N AR 3
FERR T MIOR (R T 23 E AT o D30, S B S g
AN AT BR 1 b 5, J0075 Fais A i x5 &AL
PRI, T ARS8 sl A R b B 1 7 & R
SR IR i A =P RE o

“IUTC” IR, SR SR O e B
513 500 mg- kg ™ KL SRR B SR R S R
AR 2000 AF A E A BR A B AR R 5T BT

=

N
4,

BRI A A T P — A S R
AR L 27, S R A 3 704 mg kg T Y
H FE A2 K i R e A — R e S
Fra R ST R R, A Bk 21 (4 748 mg kg )Y
BT 43 (4821 mg-kg ') Ak 51(4557
mg-kg ') A4k 53(4 250 mg-kg )P T 94
(4 230 mg-kg*1 ) (24] HEH 97(3 630 mg-kg*1 ) (23]
5, b SR G S B S R AR 25 000 mg kg T,
TP 68 B S B & 5 ik5 135.86 mg-kg ',
A, TR GRS B B A2 AR A
AR, [ — i AN [ AT 3 7] L S5 ) 55 o 2 S 4
R TR 68 K L R A S B R AR 4 3
AR HPLC K w5 S5 o i 5 2 3 R i 164 500
mg-kg ™' DL_E, JEiE A 1k O A A SR
e e LA X A S 0 8 S i T K G b R
FH b # 68 AT K 5 S B R G 0 5 A SR
AR R 2 ~ 3 A%, B TR B Bl
I T H TS, 546, s Fh 4 IEF-PAGE %
K2 g i B AL -2 SN, SRR RAG . v E ARl
Bl B A My R 2 B8 58 7 00 [ P A Rk IF 20437 s A
AREEE Y 1 ALK SRR K S AR, b g 16
18 P 28" P31 AR | SR 2 54,
(L A A 114 S B 5 o () e g 7 R A g -2
DR KL A Rl R R P A0 G R LA DGR GE R
68 & [ 55 — 38 1 44 7 A A B S H A AR
WA BT R AN T 3R K AR R R R
2.
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