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Analyse of Isoflavones Content in Normal Soybean Varieties( Lines ) in Jilin
Province
SONG Zhi-feng' \WANG Li' ,MENG Fan- gang’, WANG Xin- feng’, HUANG Huang' ,MA Wei’ ,FU Jian’

(1. Research Center of Agricultural Enviroment and Resource, Jilin Academy of Agricultural Sciences, Changchun 130033, Jilin;2. Research Center of
Soybean, Jilin Academy of Agricultural Sciences,Changchun 130033, Jilin, China)

Abstract: A HPLC method for rapid determination of isoflavones from soybean is presented. The isoflavones were extracted
by 80% methanol and followed hydrolyzing at 100°C to complete conversion of the acetyl and malonyl forms of isoflavones to
B- glucoside and aglucone forms. The isoflavones were separated on a C¢ short column using gradient elution;column oven
temperature ,40°C ;the diode array detector monitoring wavelength ,260 nm. The peak area of isoflavones versus their con-
centration had a good linearity ( correlation coefficient were 0.9998-0.9999)in the range of 50-1000 pmol + L', Limits of
detection( LOD) were in the range of 1.09-2.06 mg - L™", limits of quantification ( LOQ) were in the range of 3. 25-
6.46 mg - L™". The recoveries of standard spiking of isoflavones were in the range of 97. 11% - 103. 31%. The relative
standard deviation( RSD,n =7) were in the range of 2. 03% -4.32% . The linearity of the method was good in a wide range.
This method has high analytic sensitivity and accuracy,and was suitable for determination of isoflavones in soybean and oth-
er cereal products. The isoflavone content in 261 Jilin province normal soybean varieties ( lines ) ranged from 1.46 mg - g~ to
4.97 mg-g~". The isoflavone content of 23 varieties (lines ) soybean exceeded 4 mg + g™'. The research results indicated
that the content range and characteristics of the soybean oligosaccharides in Jilin province and lay a foundation for the fur-
ther research of soybean quality breeding and processing and utilization of soybean isoflavone.
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Agilent 1100 {350 L4 : HA5 LML BUGH |
H Zhit e FEIRAS AR MR R g Ak AR
vl , S Agilent 23 ] ; KQ-2500B /I i M v,
(el B LB P A AR AT BR S 7] s EBA 21 R 5 5 g i
OHL, FEE Hettich 24 7] 5 i #Oby AL, KA AR
A BRI 5 H ARE R T AR AE (il 350 °CL 4%
RS £1 °C) , HAR Yamato A H] .
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KRG S5 B FRARE & : K2 H JC (Daidzein) K52
¥ ( Daidzin ) | 4% $} K 2% ( Genistein ) | 3¢ Bl A
(Genistin) | # . %% 2% ( Glycitein ) F1#% & #% 4 ( Gly-
citin) (¥ [F] AR AR AR BRA WD) 5 AR B R ( 56
Sigma- Aldrich 2 %] ) 5 B B5 (8,45 40, 3¢ |5 Fisher
ONTE)) S BEER (ATl F5 1 Merk A R]) 5 — H L E AR
(e, B 25 8 AL 2R A BRA ) 5 K 2 3Kk
ZEIRK

R SRR it o 7 AR RO B2 B R GF e o4
fit,

PRUERR T ]« ARIBOR T B B OB
KEHIC E T EER PR R B4 10 mg, 53
AET 25 mL R, W BSR4 (o
KOG EEHRMPRRRTE AR
AR B ) o I R B 5 W BB ) 1) A4 R I T
B FHRR R BN AR B TR A PR, T AR R 26
2z

FRBGR T - MERAPRIBCEER 72 mg, ffi ] 80%

B W TR R I R 25 2 100 mL, 50 il B 4 B RE e, -
20°CARAF . IR EWIE R 7.2 pg-mL ™' H
THEHOK 5 B
1.3 RIWHA*E
131 Fsm @ R RO I 5 B9 K A &
(40 H)75 mg, & T /K4, A2 UK 10 mL, 58
AR 3 min 5 EE, @A B RRE 30 min, SRAJECA
TE IR THERAE 100 £ 1°COKfE 2.5 h, BURRRHIE
W, WOBCOK R 1 mL TR L h,
14 000 r-min " B5.0> 15 min, B F W% 100 pl T
HPLC A 5fr, EHLIE .
1.3.2  &# 54 @i5H:CI8 150 x 4. 6 mm,
5 um( K E Agilent 237]) s FishAH A:10 % HIEEIE R
(% 0.5 %WBEIR, v/v) s T AH B:100 % HIEE; Y it
FBERE .0 ~17.0 min(B% :0 ~86.0),17.0 ~17. 1 min
(B% :86.0 ~100.0) ,17. 1 ~21.0 min(B% :100.0
~100.0),21.0 ~21. 1 min (B% :100. 0) ; J .
1 mL-min ™' BERERE .S i AR 40°C ; K ik K
260 nm,
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FRTBERE SRR SRR i (i 43 5 LI 1, 4% 55
Tl S P R A 43 B BE X R 1. 2, 36 A R R A AT
EER o S HTES YA 20 min, 43 Hr 80505 .
2.2 BIAIETTiRHIERE
2.2.1 RBUEMGGLRFE S BIERAREEST5 mg
30y ET 3 AR T, 4 A 10 mL (1) 80% H
W .50% 2 JE VR AN T0% 2 B vis i, 8 75 I 4 B
30 min, [T TP R RE A 2 I S R A bR E )
J5, i DA DA T R R /N R SR BCCR A I, T Bk
TN I S B 0 e e S 2 SCik [ 7], a5 SRk 1
FiR. WE 1 HA[LIE H 70 % LB BORE 5
B T A (H R S s
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1. Daidzin,2. Glycitin,3. Genistin,4. Daidzein,5. Glycitein,6. Genistein,7. Flavone
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Fig. 1
R ARSI WA BOICR
Table 1  Extraction efficiency of different extraction solvents
P Py (I TR
Extraction solvent Areas sum of peaks of extracts
80% MBI W
379.5
80% methanol solution
50% LI H
369.9
50% acetonitrile solution
70% LB
387.6

70% ethanol solution

2.2.2 REREFEGEF MERFRICEES 75 mg, N
A 10 mL 80 % W B o [RIAE LU THT AR Ay 412 B
ORI bR IE . QN3 2 Fiow , B B 1R] 0 38 i, 2
B% 5 0.5 h JL-FAHSE, Br LU BU [ L 0.5 h
Ho

K2 A SIS T4 BOCR

Table 2 Extraction efficiency for different extraction time

PRILA (]
0.5 1.0 2.0
Extraction time/h
U T AR
381.2 377.6 379.3

Areas of peak
2.2.3 RBENFeRBF XeGikF KO 5

A 12 Fh S R, Forb Y T BERE A £ I S A (A S5
AER AT , L A WU 3 2 KA , It AR o il AR
RN SK , BV 5K 380 I ) I o, PR AT o0 IR K
PR HE S PR A 00 5 3k 4 S5 R R 14 5 B A7 AR AR OV
JE AR B AT I AR A B0 T BEAT LA AR M AR
A I G EAT I E o D80 5 e A IR 7 1%

S A TR ETR () AR SRR, (b) ik

Chromatogram of standard with soybean isoflavone(a)and sample(h)

3R 10 mL 80% HY i Wi FN SCHR [ 8 1 iR 38 1Y
2 mL 10 mol - L™" ;% /1 8 mL Z, B R KM, 7K
it 7 =20 SR T K T 1m0 900 7K g R 100°C 35878 7K i
CHIREAE e AOK RS, R A RS £ 35 , A 100°C
MEFE KSR PEAT T X E, BREE R YR 75 mg, K fig
IR 3 ho S5IRUNFE 3 BN ,80% HH B T (4R
BUORIK 5 AR B S 35 1 2 mL 10 mol - L™ R R
T8 mL Z A, R, SR FH 80% HF Vs W R 7K fif
Vo B AR A AN AV DA K A s R AT 2 PR 4
KRR TN 8, BOR FH 100°C E 48 K iR 10 5
Ko
223 RIEIK AR T Aok i 7 =0 oK iRl R
Table 3 Hydrolyzed efficiency by different hydrolyzed

solvents and means

S B A
piasnl] K= Isoflavone
Hydrolyzed solvent Hydrolyzed means content/
mg g~
. 100°C &
80% FREAL y
0% thanol soluti Closed hydrolyzed 1.98
o methanol solution wube at 100 °C
KA I
Reflux in a boiling water 2.01
bath
2 ml 10 mol - L.~" £hfi%
ol e, W
ml A ml
10 mol 7]? " ] Closed hydrolyzed 1.26
mol + L. HC tube at 100 C
solution +8 mL of ethanol
KV Il
Reflux in a boiling water 1.28
bath
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), 100°C B4 7K M, K A isf ] 4359 2 1..0.2. 0,
2.5.3.0.3.5 h, e Ko7 5 8l B, 25 R LR 4
KRR F 2.5 h A9 & A%, A
A AN FROTN IR N £ W S R A B A 5
6, KRR A ) 2.5 h P 5 R 2 T ik 5 v T
SEA AR, I G2 IR I B4 FiE K S T A R S P
PR 2.5 h SR 7Kg (a]
F4 RIRIK ARt i) K A
Table 4 Hydrolyzed efficiency for different hydrolyzed time

i A S B
Hydrolyzed time/h Isoflavone contents/mg * g~
1.0 1.541
2.0 2.197
2.5 2.322
3.0 2.310
3.5 2.327

2.3 BIESHMIERE

2.3.1 Pty Xehia#F SCHk(8 ] il iy vk i oy
AT 2 P, BAE B e O AR R e o (EL SR A
VM7 20 S fef A et ) 2B K 5 LS5 F4 A T i 453 1T
AEANRETE 40 B, IR L ZE AN RS B 48 S5 ARV I 15 O
T WA G o B AL AT ) 2R R PR B VY
13k 4B K5 B 4% S A AR B SR BB ok
()7 2, KRR AR KR i B 4 BT st [ (RT3 8 T 454
G353 B B A8 o T I EAA

2.3.2 AHAeikdFE Ll 10% B EEE IR sh A
Ao UEFIEFHEEKAE R A MRCR S FE A (3
FEf I 2loK B 25 5 6 A= 9 2, 1 (0 i AR 2 2K
BEIIA 10% 1 F ] LGRS 20400 i 8 28 A K PR
[ X6 3 B SR AR 5 7= A 5 )

TEFSAR I AE B (0 VKRS R 7T B 3% (23T
RGeS 4 A5 5y 8 B A A 2 2 sh 4
pH A, 46 J 635 41 09 0 ) 24 4, 45 38 0E W A
0. 1% Ao
2.3.3 AR RF AR X B AR
Ko B AR IR 2 S 25°C (30°C \35°C \40°C e
FIor e o SR BURE B AL 5 0 T, 43 58 B AN T 42
15, (ER A i AT R A 2 AR A T AT A £ A,
PLIEHE 40°C R o BT A A L
2.3.4 MenbkkeyiddE EEINEKER, KR
K S BT 25 S A AR e KRS A 260 nm, T A
B BT 04 S5 KR 4 o 280 nm, Sy A ) 7 fi
BEFE 260 nm VE R K I K o 3l S Y B bR
BT PR T ek R 3 T PR A ) R S T S A A Y i
[

2.4 HKMXR AR BEZEEMDEKE

A 1.2 v BT C ) ) R R S AR VL 4% 2. 2
(L A EA T R , DA A S B TR e T AR Y S 9\ Ak
F, W PE X (ol - L") S A bR EAT e i 115 1)
[l 55 e , 45 5 B B A6 50 ~ 1 000 wmol - L™'{
FEL Y ELAT AP ZRPE R MG R4 r ££ 0. 9998 ~
0.9999 ], PAMEME L S/N =3 JH8 &/ R
(LOD), LU= Mtk S/N = 10 i1 8 & /b & & R
(LOQ) 4533k 1,

FRELEL I 5E S 2 3 A KRR 5 1, o
S 4% SR i 80% 100% F1 120% Z245 A
BERBR AR, 00 L DR AR X BR A 22 (RSD)
SEILA 45 5 BT S A4 PR ) R SCRAE 97.11% ~
103.31% JE N, RSD S 2.03% ~4.32% . 1i01%
T3 B RORS R v, A AT

RS 6 PR ELR IR MR 75 A OC R K A PR R ISR ARG

Table 5 Linear regression equation, correlation coefficient,limit of detection,limit of quantification,recovery and

relative standard deviation of 6 soybean isoflavones

_ e ml Ry LIPS o
PN L] _ . , K R SE IR Ja] g = RSD/%
Linear regression Correlation
Soybean isoflavones LOD/mg * L.~ ! LOQ/mg * L -1 Recovery/ % (n=5)
equation coefficient
KRG F Daidzin Y=15.29X-1.42 0.9999 1.39 4.69 98.33 2.53
T G Glycitin Y=14.18X -1.53 0.9998 1.78 5.59 97.11 3.27
YeRAT Genistin Y=17.39X -1.62 0.9999 2.06 6.46 102.39 2.03
KEHIC Daidzein Y=20.85X-1.71 0.9998 1.09 3.25 101.22 4.10
T # & Glycitein Y=19.00X - 1. 90 0.9999 1.24 3.83 103. 31 4.32
Ykl K Z Genistein Y=15.69X -1.95 0.9998 1.43 4.82 97.52 3.01

2.5 HmilE
X AR AL B e R SIS G 4R 1R 261
Oy RIG AR () B S B 5 AT 70 , 5%

ELERMAT T b, 5 R IR 6, MAE KRG
SR 1B mg g ABIEKH0.52~1.77 mg-g~';
WHETEHSERO0.23 mg -gfl JARNE R 0. 08 ~
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0.46 mg-g s YURI AR F &R N 1.46 mg-g 7',
AENEHR 0.62 ~2.17 mg - g~ s KA TP o>
0.06 mg-g~ ", AFMEH# 0.01 ~0.14 mg-g~"; YLkl K
REVH &R 0.02 mg- g™, AIE A 0.01 ~
0.04 mg-g s BF B I &8N 2.96 mg-g ™',
AENEH 1,46 ~4.97 mg-g ™, BRI 4 mg g
A CR) A 23 4, T A E sFr (R) 1Y
8.81% ., HARAA T Ko v 5 i R = 22 L) A 2 b
T B A B AN e i e R TE L &
TR S, DU P A S 8 Bl L 20 S
R U 2 ORI A 2 T RN S T LA 4
Lo kiE ) R N N L NS AR E I PP S N &
W2 Ry S B Y 82.27% ~95.53% , JuRlAK
HHREHZ YR 1.33 £4.

6 AR WA KT R (R ) SR P AT

Table 6  Analysis of isoflavone content in some normal

soybean varieties(lines) in Jilin province

T g 22

i H - H fe/ME STPNIER
Standard o .
Ttem Average L. Minimum  Maximum
deviation

EAES
j(_ ] . 1.13 0.27 0.52 1.77
Daidzin/ mg * g~
HOEH

- 4 0.23 0.066 0.08 0.46

Glycitin/ mg * g
Yk
*p_‘?‘_(ﬁ 1 1.46 0.26 0.62 2.17
Genistin/ mg * g~

T
j:. ﬁ: . 0.06 0.027 0.01 0.14
Daidzein/ mg * g~
Yk
RFAR . 0.02 0.006 0.01 0.04
Genistein/ mg * g~
S S T

o . 29  0.66  1.46 4.97
Isoflavone/ mg * g~
(CREAH + JrART)
/ 5 S T

AL 0.89 3.0 0.8 0.95

(Daidzin + Genistin)/
Isoflavone
Yug /K
”‘ﬂj_(ﬁ jwjét 1.33 0.21 0.81 2.24
Genistin/Daidzin
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(REHILHGRIAR) & wR>, vt AR &0
R ERPRL AN S B G e R G i
RGN AR A U 5 57 S I G, 3 3
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IR KRS ) | (i S5 B MR e A A BT
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HENL T RS B ARSI 50k o R AR I d
B Kt AR E i VHPLC Tkt il S553 3%
B, D5 e P ), 2 G AR, SR B R A
1o JE T OR T B LA il S B R A E

XFE AR 261 43 R SR (R ) I E SRR
S BT i 2,96 mg g7 AR R 1,36 ~
4.62 mg-g ', M 4 mg g MMF(R) A
234, HETAIE MR (R ) 19 8. 81% o
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