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Major Isoflavone Components in Soybean
Seeds from the Representative Core Samples
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Abstract ; Isoflavone contents were analyzed by HPLC methods in 100 representative soybean cultivars from
different regions in this study. The results showed that all 100 cultivars contained six of major isoflavone components
in soybean seeds, including daidzin , glycitin, genistin , malonyldaidzin , malonylglycitin and malonylgenistin, and there
were significant difference on the isoflavone content among ecological regions and varieties, which explained the a-
bundant genetic variation of isoflavone content in the soybean germplasm. The average of total isoflavone content in
soybean cultivars from south region was the highest,and that from north region was the lowest. Coefficient of varia-
tion for the six major isoflavone components was ranged from 33.44% to 52.03% . Correlation analysis showed that
there was significantly positive correlation among the isoflavone components,in which correlation coefficient between
total isoflavone content and malonylgenistin was the maximum. A significantly negative correlation was presented be-
tween total isoflavone content and oil content. Two soybean cultivars with high isoflavone content (cv. Pingdingheid-
ou,and cv. PI -567479) ,and two cultivars with low isoflavone content ( cv. Chasedou and cv. Mufeng) were select-
ed for soybean breeding and genetic study on the isoflavone.
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RABBEAN MESED ERFIOSEEE
H0.5%0 ~T%e, EX & BH 2%EE"" ., KERE
RS S EHMEERERE X, FETRE&KX
5. # & (daidzein) F1Ys B} A F ( genistein ) BT 2%
HEYEAERKEEKY,

B W52 E R R R SO A €4 3% (HPLC) B R X
ARERMBXHAKGHRNREERSERIT TS
. ZRRAARAGSHEREREEEEARR, XN
BEEZEROELE"Y, B, KIS EWMB R
B RN AU e A ER s U
HEFHNEROEL, BT RAKTREFE M
DRGEEREHHNENER, REXSHRER
FE WAERGHE3 724, BHAHRPHETH
K. FFRFASRENMBERLS. KEBOME
HWENEHNRUSMIBRRKENBEEE &K
FREE AR TR B LSRN, h THMEEN,
R, EAHF T IF B AR B H % E T
o BERKMSHAME",

F1 FRESEKIEMN 100 HXITHEF R

Table 1 100 soybean cultivars from the various ecotype regions

AR ER 100y EH/REHH KGR, K
A HPLC FE: M ARSHNRERNEEZEH4 L&
BER FIIRRUEXEHEREREIELAS SR
KBEEERFR,HES/RKFEAFESTENRT#
BT ESEERZMSEREROEXLXER FR
KEMRFRENREEEREE UHESKER
HEEF, :

1 #REFE

1.1 XSfMEHH

HRARESKMAR LA, M 248 K EH
BOMEPER 80 iy, A SO MRRIAESRKWKE
FRMBAHER 20 A~ HF, 3100 4 (F 1),
ER R EREEREYHER AT R
R & -5 5 AR SR, 2009 ERHE TP
BRWAZRIEVREHRFTE LALLM, A
FELX HiZit 3 RER,

EEFK ERECE 4 LHEL B

Ecotype region Variety number Variety name

dFKREK 14 g1y HE1S BHLIS A8 L. ABKEE . XAT UK BM4 -1 B,

North region SERE KRR FEHRAE BR2 8

REBEAGK 51 7951099 X 8516 fEMEME BET . BA =S THE . FHES HFAS. 8548 .4

Huanghuaihai valley B35S ARG HE13 FZESR FH2OMBET-1/NBE -2 A8 AEET B

region RE.EFE. MRT -1 PMET -2 BXMER AEPMBRE KT 2. BANKE REE
S HEMRE WRE RTHEBE AXBEE KRG RBE-1.XBE -2 W E BHED
HREBROKEA FRESFART 2. AR B BAKELR BEEAREFP . HUF
RKEME2H TE. FRFHT.7651 -1 SHE RAT . $X1E8 BT 28

B AKEK 22 PERFHRELE LT -6 WESLKIABT AAR. BENET HITEFE.REE

South region A RAIRKE MEE-9.-FRT -2 K¥L -1 . KBE 2. AT . REI1L.BEHFE. D
HRT-38307-8-1.FXFEH . BE HLERT

[SERE 13 PI486355 \PI594399 | PIS67479 \P1593949 ,PI594455 Nova .Amsoy .ZHF.JEHEE HATE.

Aboard region Hill 69 4 — 5 I Ko 166

1.2 EHERZEREAE
BARMEANEE N ST A R LB 10 B
ROHK . EHE RESE . EXZTH AU,
BB AHRNBEANERNES T MREEREST
i,
1.3 EARABNRSBAE
B50 g KEF8, R &R Bruker 24 5] 9 37
A8 3T 41 4b % 3% {X ( MPA Near Infrared spectrum
System ) 354 R 45 Ff 5 A 30 20 SR W WOOK i, IR 4T 40 )6

T I 0k 9 B #E 4000 ~ 8000/cm, GG EE HH 3
. F|F Bruker /A 7§ OPUS 4. 2 {4 Quant2 JF
B RAEARTEMEN TEEBSTESHE
BEAMGE &,
1.4 REMGEERIE

FEM 12 M40 8RS %S H (daidzin,
D) B G & # (glycitin,GL) . Ju ¥ A H ( genistin, G) .
N B R 8 9 # ( malonyldaidzin, MD ) . I§ " Bk 5 &
B # # (malonylglycitin, MGL) , 7§ — B 2 L B A #
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( malonylgenistin ,MG) . Z, Bt # % T H ( acetyldaidzin,
AD) . Z. B H 3| 5 ¥ # (acetylglycitin, AGL) | Z. Bt &
Yo 8l A ¥ ( acetylgenistin, AG) | # & # JT ( daidzein,
DE). K & & & (glycitein, GLE ) 1 3 B K &
(genistein, GE) F HEA R RIUHR P LHE R E
KL R, BRI ER A 200 pg/ml,
ZRESHFREBESHRELEA,

1.5 REAMRYA*

&~ SR 20 g B K X2 F B0 7E B XUBE (Retsch
ZM100,® = 1.0 mm, Rheinische, Germany ) H B #3
HEF AR 100 mg KB B AR HBIEN A LT
REF, MAEF0.1% (V/V)ZBK 70% (V/V) Z,
BE /K78 W 5 ml;50°C 8 75 2 B 1h(25 kHz) ;5000 rpm
B0 10 min , B E WA 0.2 pum 38 BT 28 ,4C 0K
BRFFH
1.6 REMA HPLC S47

K A Agilent 1000 7 %0 A8 €35 {X (HPLC) &
MraiEg, FaHR,HERR 10 pl; A5
YMC-Pack,0DS-AM-303,250 mm x4.6 mm I. D. ,S-
5 wm,1204; &8 35 C;H M A X 0.1% (V/V)
ZRRKBAIK,BRO.1% (V/V) ZBRH ZIEKE
W BEE B BE 13% ~35% ;35 47 Bf 8] 70 min; i 3
1.0 ml/min; K5 W JE K 260 nm, BMHEHES R

2K, BARERNFHERNRERASSEN
oAUl E=E- N
1.7 HBHH

FiIFH SAS Bk %t B A5 R 3 47 By E W E .
RE PEREMAXE FENLRLERESRHS
o HRIE 12 Fh 3 5 B AR HEAR S A AR B8 B R AR oK
W W% 3 R P, A Daidzin 7E 260 nm 3 K 9 % 4 %
WENERM, SBRAEAS AR ERS DK
EREMATNHERIBENERERSE,

2 ZRESWH
2.1 RENREESNFRSIRENASH
HPLC # il bt 8

¥ H Agilent 1000 = %% ¥ 8 .32 1 (HPLC) 43
MRS FRSFEABAN SR, KRIEHE K2
T XTI SHGHAT AL, 7T LAE B 4 B 12 B
FEREEWA S, RN AR e e, Hk
ARG 45 R D.GL,.G . MD MGL AD,AGL MG,
DE .GLE.AG.GE(H 1) , MEAXEH FHFERH
D.GL.G.MD MGL #1 MG (& 2) ,Hfh4H 7+ & &k
b SR B & B (total isoflavone, TIF) 2 i, 6 Fh
HAZ M E.TIF= D+ GL+ G + MD +
MGL + MG,

12
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Bl RENI12AAIFEERNG HPLC B
Fig.1 The HPLC chromatogram of the standard samples of 12 isoflavone components
LEGH 2. AUETF S PRAT 4. N A BT TS . W o AR T HE:6. LB ER T, T . A R AT,
B:ZBMERTHE ;). ML 10 KEEF; 11 ZMERRAEF  12. 2 AK, TH
1:Daidzin,2 : Glycitin, 3 : Genistin, 4 : Malonyldaidzin,5 : Malonylglycitin, 6 ; Acetyldaidzin,7 : Malonylgenistin, 8 ; Acetylglycitin,

9 : Daidzein, 10 ; Glycitein, 11 ; Acetylgenistin, 12 : Genistein. The same as below
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Fig.2 The HPLC chromatogram of the isoflavone components in the cv. ZDD00921 seeds

2.2 REMAEHENRERSREREN

1000 RKEMBRFHSTELROCHIERTR
BEEA S, AR EE &AL M, MREMEX
BEFRFEELBRNCBERGTHFAZ(E2),

KEMREAFHREFEL SRR 2258.30 pg/g,
BEEUR_BREEBEINFEEMASFET
KERFH HESEMNS3.70%; EXH—4H 5
FLOUR—BRERNATNPFYSEES, AERE
MEHESRBE O EIERERASSENESR
FHPOEILTE RN 33.49% ~52.30% (£ 2), HP,
REMESEREEMNMRARES E-XKNFIHE
. REERALFAEREFKHZET, —HMHE

£2 10 RAEHRTRARERESSROFESN

3602.17 pg/s, HAEMEX 520, BERREN
31.79% (£ 3),
ARESEREMENREAFNEBREREZR
(R3), REMEYLFRULFTERE> K W
BIK,BEBREERRZ , BHFREFKER
MR EZRABULTRER , RERBRZ B
KEff. KEMRRREMS BN ZREER,
ARXEREMEHEREERAET &M,
HR4TA FEEE—-HA)TRELR R F
BYFERBELZR RUKREHAENAERER
HoeRAFEREER. ARAESKNEHRTE
AKNREMNTREERARE W _BEREWAS

Table 2 Analysis of variance for the Isoflavone components content in 100 soybean cultivars

FEM4S Hom B /ME BXE it 4 HE PR iE ERENK
Isoflavone component No. Min Max Multiple Mean s Variance (% )CV
# G ¥ Daidzin 100 42.29 230. 64 5.45 107.74 42.84 18.08 39.77
H G HAF Glycitin 100 26.53 180.11 6.79 61.63 27.67 7.77 44.90
PR KFH Genistin 100 85.08 410.35 4,82 204.95 75.92 57.33 37.04
W oBERIH 100 187.78 1247.67 6.64 643.89 224.92 507.74 34.93
Malonyldaidzin

A _BERTET 100 45.61 522.68 11.46 128. 46 67.19 45.74 52.30
Malonyiglycitin

A_mELNAH 100 417.71 2219.18 5.31 1117.78 374.37 1397.20 33.49
Malonylgenistin

REBSSE 100 857.74 4459.15 5.20 2258.30 717.95 5135.46 31.79

Total isoflavone content
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Table 3 Analysis of variance for the isoflavone components content in different regions

B /ME Min B K {8 Max R HE WSS B Total isoflavone content

£ER
Ecotype LR Ep- % Fh 4 R a8 E PR o 2 Vi TREN F Pr> F

Name Content Name Content  ( wg/g) Mean s Variance (%)CV
b 77 #h X *65 857.74 HREREE 3525.68 1705. 89 711.25 679235. 88 41.69 11.94 <0.0001
North region
HEEHEX H3 18  1148.32 FHETE 4459.15 2308.48 676.14 601519.20 29.28 34,78 <0.0001
Huanghuaihai
region
g 18 RAE1L 1384.18 —FETG -1  3677.37 2465.48 658.73 569693.47 26.72 24.06 <0.0001
South region
Y HAFE  1462.62 PI1567479 4073.95 2271.41 790.83 787376.99 34.82 14.88 <0.0001
Aboard variety

MREFSSEFAEBENREEZR . FRWA
SRATBRERRASKK G MHEGFERBEES
7 OURARENSBEEARANESKEMFERE
EREREE, AN A_BEREARNAITEER
BMERARE HHEBTLAKNREMWE(D.GL M
CHEEERAFAESENREEER HEREAWS

BEEERUFERBEER RARENIER
MEFREXRNEEEL, RFERHAIMESRE
FERFE ARESKEMARERAMEREE
BT ERA RERAFTEAMMZRERRXEW,
mHBZAERENEm, B EETREREMR
WEES BRI ERBIENRNEL W,

£4 XENERERSBELESKA.RMEONEEANERBELIR

Table 4 Analysis of significant difference for the isoflavone content among ecotypes, varieties and repeats in soybean seeds

% 5 R B Variability source

‘ﬁfﬁéﬁﬁ} 4 &KX Ecotype it B Variety B Repeat

component BRE FHR BN L L BRECERRAE L L REE FRR MR L
df S8 Mean square df SS Mean square df S Mean square

H G Daidzin 3 238012.86 79337.62 1.14 0.3336 99 450988.40 4649.36 21. <0.0001 2 166558.17 83279 33.96 <0.0001

HEEH 3 5171.08 1723.6950 1.51 0.2139 99 135977.00 1599.73 5.37 <0.0001 2 16416.09 5708.04 4.28 0.0159

Glycitin

Pk # 3 75028.18 250009.05 2.38 0.0704 99 1514485.04 15941.95 2.10 <0.0001 2 302241.72 151120.8 15.59 <0.0001

Genistin

RoBERTH 3 1654017.16 551339.05 8.40 <0.0001 99 13112050.10 147326.41 4.69 <0.0001 2  237528.9 118764.45 1.75 0.1761

Malonyldaidzin

A_BEEED 3 81722.19 27240.73 3.71 0.0122 99 1168219.40 12297.04 2.61 <0.0001 2  29574.33 14787.17 1.70 0.1859

B

Malonylglycitin

A_BEHRHE 3 15611917.70 5203972.620 6.47 0.0003 99 172228365.30 193515.02 7.93 <0.0001 2 414381.24 207196 1.20 0.3032

A#

Malonylgenistin .

REMESE 3 16956836.17 5652278.72 8.96 <0.0001 99 136185839.301433535.20 5.66 <0.0001 2 5904112.87 2952056.43 4.78 0.0094

Total isoflavone

content

EAEXS 100 ARG F RN FEE S BN, K
EHEFEHESEMNE2H, 2 A FHRRBREA
PI-567479 KR AMEEHE 2 B, 2 HNREE
MHFELES, TUEIKREEREAMBNRSTAKER

HWEREM

2.3 REMEHASSRHBEXESH
RERREESEASSRZAYFEREE

EMX BHHNER _BREANATFSARAEEE
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MRXRBEA(r = 0.958) HRRW _BEHR
SH(r =0.902) , X AT RE-5 N — B 5 8 M6 W 2 0
HHERAMSENRKARAX, REMSHE—4

£5 XEFHPRAREHESSROAXESIHF

SEEHFIARERRBEEEMX FHELRR
BETTE A FMANERLRBER(ES).

Table 5 Correlation analysis among the isoflavone components in soybean seeds

R»EMAS HEH LA &) AR HoBMERTHE W_BERUET AN _MERBAF
Isoflavone components Daidzin Glycitin Genistin Malonyldaidzin Malonylglycitin Malonylgenistin
# G H# Glycitin 0.274**

e B A H Genistin 0.758** 0.234"

Ao BERGH 0.842*° 0.274** 0.739°*

Malonyldaidzin

R_BERGIHT 0.417°" 0.591*" 0.353°° 0.484°°

Malonylglycitin

B ERR AT 0.714** 0.247* 0.877** 0.767°* 0.522**

Malonylgenistin

REMLTE 0.830°* 0.354°* 0.884°" 0.902°° 0.609°" 0.958"

Total isoflavone content

TR ML E0.05F0.01 BEHKAE,TH

* and ** represented the significant level at P < 0.05 and 0.01,respectively, the same as below

2.4 REAMSEERENRFEEREXES T
X 100 637 BRSSO BT R B IR
ESHOSEERBEAMX, SREFEMKS

R6 XEFAMABSIERENSRERNBEX UL

SHEREMREEFEMK, SHMARZME T
KRR BE(ER ), WIRT M6 3 BTER
REREWEEEENSH G

Table 6 Correlation analysis among isoflavone content,agronomic traits and quality traits

JE e m B Bl BHN¥ AHNE EOs#
#R 731 FEFH AHEIHE . MBrEE .
Lowest Pods per  Seeds per 100 - grain Protein
Trait Plant height Nodes No. Branches No. Oil content
pod height plant plant weight content
& & Oil content -0.342" -0.330" ~0.043 -0.064 0.244" 0.314 0.381"°
HH & & Protein content 0.201 0.202 -0.109 0.035 -0.207 -0.237* -0.130 -0.759°*
7 ® M & & Tsoflavone content 0.478°" 0.258" 0.143 0.019 0.144 0.109 -0.176 -0.323""  0.171
3 it HREA R, BRI R, 7 T WL RS E A

AP MR S AR KGR RS
HFARBESEEA, 20 2500 % 35 E A
XA RS BEHFEREELR KRR
HEEREREMEEYBFAEREER, XSH
NG R, B4, BaREWME—4
DRC)GEHEARNFEREZLR, RVUHHEA
EMRETFRFHFABREL -0 SERBBR
K, B A2 H /K 5 BB B K i 56
EHI N RN R

FEEEYERNSRATREENERANN R
WEAEBXNERUME, FEREMN A EES,

T . 2Bl PEECANEEASE, ERR
AR HEEL LY. EdREEE40HL
oA EAKAR -RKTEANFEMHAS (0D
1 MD.G fI MG) Z AKX R BB B, ATRE 5 5k
B Rl —& RS H 7 BB 0 2 M F SR E
X

KEFRME—-RKERBTY,. ERFHHR
ERANES BREAHATEIHXEFITERK
TREMARESHEKREEREREEEMX, 50
ERERBEAMX,TLUMENRERERMET M
MZE IR, EHIELERE A iE B DL A bR i 45 R
HE RMEZLEETHEIH,



6 3

BE—m% AREXTHEREFREIEASTRESE

927

ABREL M ARKRD 7K 7 ERRME
BARSERSBEERR2.66 ~4.11, X
CESEINETFA KGR ER R ERREREE
BEI0LEG, ZHFEATHERERTAEEE
EHRERBEEE R, B A R E ML KR
CARK TR EEENRERS BN REER
HA,

AMEEAEKEEHFAT=RK KM RS E
FEEBERTIAFERTHE, XSHEHEY
BFoE 45 B MR, 3 0T B ph A B35 BT 3% 19 100 43 3k
B MK AR R R — b RO S, X
R — 8 24 L 8 AR,

i AMTERLSREDHERTAE
HRAFRERAALKER AT RERS ERESE
*EL,

£ 3wk
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