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Genetic Variability Analysis and Elite Germplasm Selection of
Isoflavone Content in Soybean from HuangHuaiHai Ecotype Region

CUI Yan-wei, LI Xi-huan,LI Wen-long, CHANG Wen-suo,ZHANG Cai-ying
(\North China Key Laboratory of Crop Germplasm Resources , Education Ministry of
China/Agriculture University of Hebei ,Baoding 071001 )

Abstract: To analyze the genetic variability and select elite germplasm with high content of total isoflavone and
its components in soybean seed, 213 accessions, including 181 cultivated and 32 wild soybean originating from
HuangHuaiHai ecological region,were tested by high performance liquid chromatography ( HPLC) technique. The
results showed that a large genetic variation in total isoflavone and its components existed in both cultivated and wild
soybeans ,and the average content of total isoflavone in wild soybean seed was much higher than the cultivated seed.
The range of total isoflavone in cultivated soybean was 1462. 6-6115. 5 we/g (4. 2-fold variation) ,with an average
of 3558. 2 pg/g,while the total isoflavone in wild soybean was 3896. 1-7440. 4 pe/g (1.9-fold variation) ,with an
average of 5182.4 wg/g. From the accessions, four elite germplasm with high isoflavone content ( > 6000 pg/g)
were screened out,of which one elite accession content was above 7000 pg/g,and could be used for molecular clo-
ning of related genes, construction of RIL population,and new variety breeding with high isoflavone content in fur-
ther study.
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3250 pg/g;G. Sakthivelu %5 i) 5 B EE 544 fin 1) 30
11 it Ao e e ) i R, EDRE it PP AE 558 ~ 1049 pg/g,
TR S FHTE 628 ~ 1717 pe/g. FFHEE M E
e [ P E SRS IX Y 895 43 4 88 1 K B IR T
B, DLE B S B (> 7000 pe/g) RSN
74y, 6 ok A sk A E E GRS X (R
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Table 1 Soybean germplasm and its origin

Hu X B (1) ;’ifyi i IX. B (1) i :ii
Region  Number _ Region  Number )
region region
| 99 HOENE || R 5 =i
Jest 49 W || LT 3 eJ5
7R 17 W || 2 &)
balE] 16 HOENE || WL 2 My
g 13 W || VLR 2 ki
ZH 3 WU | NS 1 e

1.2 ReAE
1.2.1 #FRFE (R 2011 4F 6 H At e
WA K AR B RO 50 5 (e ) |, BEHLIX
Higit,3 WEE , SUTX 17K 5 m, /78 0.5 m, %
JE 1.2 Jikk/667 m®, FH A4S B[R] —f R |,
1.2.2 REMESEIREMENEIERE R
SEREERL AR AES 10 mg BT 10 mL &85, H

BT RE2S, —20 CORFERT . MERf I I ik
S EERAZEAMEAFI 5 L 10 pL.20 wL 40 L .80 wlL
160 WL, 2 3E T 2 mL B0 H IR RE R,
RIA AN ) B AR VR, FH T A v el 1

% 5 Prominence LC-20A 5 & &0 AH 6.1
Z4: (SHIMADZU , Japan ) ¥ 17 FE & 57 ¥5 [l 75 £ 0
E. ORESEAE N : SHIMADZU VP-ODS 4 (4. 6 mm x
150 mm) , #1336 °C Kl 254 nm, #HFEE 10 pL;
TAIA R 7:3 (Y SN Atk ik 0.3 ml/min,
S3ATRSIE] A 30 min,,
1.2.3 REMSENEFZWATEESHT N
BN S LSRR 100 S B ) 5 e, 7 S ST b o R 4 T
A5 R LA b, SR AT T I Ik R B
P FasE A ORI | LU AR 5 45 S iR v
FERE . BARDT R .

(1) % R X - 1) 8 8 o) P s R AR S VS VAR
Thsr A DE 6 UK, ATl i 45 SR 1 A8 S el

(2) EHME R . LA i RS 3R 5 R
AL, IFE SFREC I, 2l 37 50 52 0 5 S T 7 4t 5
W, AT e 25 SR i A SRR
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i, % EE 4 CARLE, FERR 4 h FEDE 1 R, HET2 h
(F 18 W), AT E 45 RAE H N (24 h IN) A1 H [H]
(72 h ) WAS S

(4) S [m] e 3R AR - WA [) A FRU B s 7 A
VAR, SR FH RNV BE I K R S A T 4%, I T kAT
SR E I AR ST A 3 K THEOINR
1.2.4 #HiXXEMRZEREMSENE 1K
Jei R0 R 2~ 2 e R B LT | 3o O o ff R TR
0.100 g BT 10 mL E.08 T B ER 3
K, FIH 80% H BER WO FE S E 45 2 8 mL,50 C
FRS (A% 40 kHz, DI % 300 W) 4 Bh 42 B 1 h,
10000 r/min 5.0 10 min, WH FIEW 2T 2 mL, %
0.22 pm JEMEIS €, A HPLC A shibFEL FH/NE
(1.5 mL) , 47 5 S S 800 E
1.3 %itFHiE

TR EHE K B Microsoft Excel 2003 #4174 1A %
TR 5387, Forb il iR G 11 8oy A e 1R ik
WIN BRI 22, 80 e /IME RS 1 A4l E,
TR B BR, SE i oAb AL 5 1R R I x5
114340, R F DPS 3. 01 JEA75UE 5 2507 .

2 FHRE5HMH

2.1 REMESENELRERAFENEL

S 6 AN AS RV BE S BT A A A AR
DABRAERE S B [ A8 5 (X)), W00 1 Ry ) A
HOY),SRLERIA R (F2), AP EE gy R
R, B E REC(R) 53514 0.9999
0.9974 F1 0. 9986 (— M ZEK KF 0.99) , Wi FE
A2 UE 2.5 ~80. 0 pg/mL 5 Bl , B A ik
KFR, HIR B W 20K, AT FF K G5 8 1 41 43
Fra e,

x3 REMASNEMIREY RS

x2 REMREESFENEEARERERERY
Table 2 Linear regression equation and determination co-

efficient of isoflavone component

Frofikedh M w577 7% P R
Compo- (pg/mL) Regression Determination
nent Linear range equation coefficient
NGAER 2.5~80.0 Y =90834.7X +122252.2 (0.9999 **
Daidzin

WHEET  2.5~80.0 Y =92098.4X +81557.5  0.9974**
Glycitin

PRIARH  2.5~80.0  Y=10419.7X-8237.4  0.9986""
Genistin

R

2.2 REMESENEFEZHNTEERIE

3 A B bR AR S 6 IREE B Y S R 4 4 &
WAy (RGBT H YRR ) A X
PRUEIR 22 (RSD) 435124 0.96% 1.53% Fl 1. 31%
(3K <2% ) , Ut WA BT N 2 7 A B e, oA
[F]— i i b 5 Y & S B 4 o 45 R R, 45 4
(KT E B A YUBEART ) B9 RSD 43510
1.89% .1.85% M1 1. 65% (B3R <2% ) , it B fr i
FE R IR

et A AR 4 h EEDE (HR
72 h) SR ERA o IR, A H o (KA. BT
HAYUBIART ) 1 H AR E M RSD 439024 1. 76% |
0.89% 1 1. 27% (E3R <2% ) , HIAIE&EPE RSD 435
490.98% 1.28% Fl 1. 02% ( B3R <2% ) , WA B FH
DI EEAE H WA H [ i RRoE tE 8 s, il 4B T
FHINE 7 R RICR R, Aoy (R BT
FGUBIARTT ) 1Y nAs 1S3 43 5124 98.91% (9. 93%
H1101. 46% (E3R 95% ~105% ), AHXF I 4 RSD {853
R 1.42% 1.89% A1 1.73% (B3R <3% ), Vi
TE R IR A SRR IR 3) .

** means significance at 0. 01 level

Table 3 Recover test of the determination procedure of isoflavone component

FRfEke R &R (pg/ml) IMA K (pg/mL) 52 ( g/ mL) BIR(% )  PHRICR(% ) RSD
Component Repeat Original amount Added amount Measured value Recovery Mean recovery (%)
NGRS 1 33.82 10. 00 43.67 98.46 98.91 1.42
Daidzin 2 33.82 20. 00 53.92 100. 48

3 33.82 40. 00 72.93 97.77
WL 1 23.57 10. 00 33.71 101. 44 99.93 1.89
Glycitin 2 23.57 20. 00 43.67 100. 53

3 23.57 40. 00 62. 69 97. 81
QA 1 27.83 2.50 30.34 100. 46 101. 46 1.73
Genistin 2 27.83 5.00 32.85 100. 43

3 27.83 10. 00 38.18 103. 49
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AERG R I RS R RN IR T A A A
SR, BT 25 S BoRE R e AR P e, T DU TR
v S B B LA 43 I
2.3 HiXKEMREEREREEASSEEETTEM

ST 213 £ K & A T S5 B S i R B 3
U S ] A DG 2280003 51120 0. 91.,0. 88 #10.87, 3%
IR ER KO DB S5 R G LT W
5 [ BSE 2 B, b S ) 2% Sk B KT (F =
20. 18" ) AR R BN 28. 0% , 32 W ¥ ki AR A5 X
R IR S B & AP F W e 225, v LU
Hh i 1 HH AR S 2 TR T

XA 1 T e S R S L Ay B A T

x4 HABEXRERMTFHREMREASSESHER

YRR 4) S S TR S o A YO T 1462. 6 ~
6115.5 pg/g, WFE N 4652.9 wg/g, i KEF 154, 2
7 s BSR4l 3558.2 we/g, A 85. 6% I
Sn R MR TE 2250.0 ~4875.0 pg/g Z ], KEHS&E
SIATE 627. 4 ~3500. 6 weg/g, W24 2873.2 pe/g, ek
ZESIR 5. 6. 45, XIS 10 1945. 0 we/g,77. 9% Wi
FhAYAGAE 1107. 4 ~2707. 4 ng/g. B H A& H)
AATE 105.4 ~2277. 1 pe/g, 2R 2171.7 pg/g, i
KEFIK21.6 15, FH &5k 859. 1 peg/g,81.8%
() A A TE 465. 4 ~1185. 4 wg/g. JebIART &8
SYARTE 351.8 ~1990. 5 pe/g, 254 1638.7 pe/e,
R ZESIR 5.7 4% P58 902. 8 pe/g,79. 6% 1Y
AR AT E 442. 8 ~1170. 8 pe/g,

Table 4 The distribution situation of seed isoflavone and component contents of cultivated soybean

S5 B Tsoflavone content K G FF Daidzin content

W Glycitin content YLkl KTF Genistin content

HIR (ng/g) B (% ) HIR(ng/g) B (% ) AR (ng/g) B (% ) HIR (ng/g) W (% )
Group limits Percent Group limits Percent Group limits Percent Group limits Percent
1200 ~ 1725 0.017 467 ~787 0.011 0~225 0. 006 261 ~443 0.028
1725 ~2250 0.039 787 ~ 1107 0. 088 225 ~465 0. 055 443 ~ 625 0. 160
2250 ~2775 0.133 1107 ~ 1427 0.133 465 ~705 0.271 625 ~807 0.221
2775 ~3300 0.243 1427 ~ 1747 0.127 705 ~945 0. 309 807 ~989 0. 260
3300 ~ 3825 0.221 1747 ~2067 0. 260 945 ~ 1185 0.238 989 ~1171 0. 155
3825 ~4350 0. 127 2067 ~2387 0. 133 1185 ~ 1425 0. 066 1171 ~1353 0.077
4350 ~4875 0.133 2387 ~2707 0.127 1425 ~ 1665 0. 028 1353 ~ 1535 0. 055
4875 ~ 5400 0.061 2707 ~3027 0.072 1665 ~ 1905 0.022 1535 ~ 1717 0.028
5400 ~ 5925 0.022 3027 ~3347 0. 028 1905 ~2145 0. 000 1717 ~ 1899 0. 006
5925 ~ 6450 0. 006 3347 ~3667 0.022 2145 ~2385 0. 006 1899 ~2081 0.011

[, A A A KT S B B A o B R
PR S5) , S BT AE 57 I BEAE 3896, 1 ~7440. 4 pg/g
Z ]SRN 5182, 4 g/ g W 2EIRE 3544. 3 pe/g,
HH2E 1.9 175, AE S R KON 14.6% , K E AR S 08 7F
808.4 ~1612.4 ng/g Z[H] PRI E RN 1128. 4 pg/g, M
ZEIRE] 804. 0 pe/g, 25 2.0 £, B RECN 18.0%
BTSSR AE 1480, 3 ~3439. 1 pe/g Z 0], V4
TN 2170.1 pg/g, 22155 1958.8 pe/g, AHZE 2.3
TSRO 19.3% o YR H L SR EETE 1247.2 ~
2513.2 pg/g ZIA], -2 5 1883.8 pg/g, 22k F
1266.0 pg/g AH2E 2.0 %5, 2R RECH 17.5% , AT UL,
PRI A: KGR v 5 YRR B S AR

Z MK GH S RAI AR, #— PR A RE S
R R e v 5 I, e A DR R S e -2
B TR SR AR G s
(1) fe S BT 5 R
2.4 THEREWSEXEHFRMRELE

I A3 B 25 AR R BT S v R A 4 A
i 18 1Y e S R S HLZH 3 R S A T 10 (K 6) .
ARG 4E . 58 & o id 6000 pe/g R 4 17,
HrlE st 7000 wg/g BT 1 G KRG H & =Ml
3400 wg/g PP 3 1y, ¥ EL B & ST 3000 pe/g
P 2 403, YRR & Bl 2500 pe/g BT 1 17,
AL B SR AL RN R B N
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AR, R4 AR G, o E AR X R
TSR A IR IE A 12 G, ¥ 1933 1
PR, B AR RAN R L 73 O (R RS )
R IX R S iR S IR E R 5 0,
W I 1062 17 B, e RE S AP B 15 475 i I
HOET AR X AUA 3 i, B8 475 U8R (i
FhE 25 3R E T A KRG ARIX) , AR TR 11
Gy 102 IR IR M IX 25 9 T A R S R A
TR, i H: S B S A 4 MR S R B g
ST ERRA Y],

B X G ] e T VA e, IX A ¢ W S B 5 R A
BRI T e = (], A BIF 5T BRI U AR S X
0k A5 R AR | e RO A ) 1Y 213
KGR TE G PR A AR R 38 a0 e L b S B
il K 20 5 e, X i b DX A K T U S ) R 2 3
TR T R IR e AP, AR T X R G R
i e 20 53 F 1 7K | 8008 e S B 5 e R S D o,
— W TIRENZ ISR A T R B, T R S
Tl 53— A= ) 4 WE 58 R & R g B B AL T SR A A

6 FEHE TSR - BV K L B & B A B S 4R S P T 1171
x5 HAFEXRETHNREMEAEASEENT
Table 5 The distribution situation of seed isoflavone and component contents of wild soybean
S5 5 H T Isoflavone content KEH Daidzin content # E AT Glycitin content YeRLAT Genistin content
HR(pe/s) WA (% ) HIR(pg/g) (% ) HMR(pg/g) WA (% ) HIR(pg/g) (% )
Group limits Percent Group limits Percent Group limits Percent Group limits Percent
3457 ~4343 0. 094 700 ~901 0. 063 1235 ~ 1725 0. 063 1092 ~ 1408 0. 063
4343 ~5229 0. 500 901 ~ 1102 0. 500 1725 ~2215 0.563 1408 ~ 1725 0. 250
5229 ~6115 0.313 1102 ~ 1303 0. 250 2215 ~2705 0.281 1725 ~2041 0.344
6115 ~7001 0. 063 1303 ~ 1504 0. 094 2705 ~3195 0. 063 2041 ~2358 0.250
7001 ~ 7887 0. 031 1504 ~ 1705 0. 094 3195 ~ 3685 0. 031 2358 ~2674 0. 094
Fk6 NESREMAEHRMRREESE
Table 6 Selected elite accessions with high isoflavone or component contents
ZFK S (ne/g) || AR Rt (ngyg) || B WEEY (py/e) || A QUK (pg/g)
Name Isoflavone Name Daidzin Name Glycitin Name Genistin
YD-157 7440. 4 g 34 3500. 6 YD-157 3439. 1 YD-131 2513.2
YD-146 6691. 4 bk 35 3439.3 YD-146 3061.3
YD-132 6488.2 WHWE 14 3437.4
i1 19056 6115.5
3 Wi Bk, BFFERIT B I b DR K N S B 3
A\ Y

H L 3500 we/g, xR 2R AT IA 4652.9 pe/g (2
4.2 %) B AE K R i RT3 B AT 5000 pe/g,
K22 59K 3544. 3 weg/g (29 1.9 1%) , i % X
GRS m A AR R, HAE s L
5 BT R AT
[, ASBIF S 8 2 AT R AN R AR S XK W 57 8
[ = A A 0 N = R 1 s | A A
DU 7R, 249 {53 ) S 8 T 5 4 0 A7 Y 1Bl 7 367 ~
4932 pg/g! " PO X BT AR KR (96 1) S BT AR
SHUFIFE 610 ~5260 we/ g, HuJ7 FhFF (102 1) 7E 410 ~
5100 pe/g" " s ARl IX R 35 K 0 (SR IRYL AR LT
FINSEHT, 128 1)) S 8T A 7 1040 ~4434 pe/at'
T KT FRUR (261 1) 58T AR 5105 B2 7 1460 ~
4970 pg/g!" I WA K H (598 0)) S R 4
THTE 416 ~ 6808 wg/g, #% 1% K T (465 #y) 1E 914 ~
6249 pg/g AR ORI S I A U T M XK
(213 1) S E A & B, WA R 4 A 7E 3896 ~
7440 pe/ g, RS KT TE 1463 ~ 6116 pe/g, 5
PR At 1 DA L, 125 57 B 5 d D TR 22, A1 S T
AT
THAI, SRR I R S BT R M A
PE  AWFFERTINE Ty A 5 FE ([Rl—Arke I | L
BRI A S k) SR — Bk ) | EE I () —
FESEZIE , RS A A8 ) FaE
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