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Study on the Contents of Isoflavones of Black Beans and Soybean Extracted by
Electromagnetic Cracking Method

YANG Jing, XIAO Chun-ping, HU Dong-hua, YU Peng
(School of Pharmaceutical Sciences, Changchun University of Chinese Medicine, Changchun 130117, China)

Abstract: In order to obtain a simple and environmentally friendly method of extracting soybean isoflavone, the work used an
electromagnetic cracking device. The soaked black and yellow beans were added to the device, respectively, and were electro-
magnetically cracked by variable-frequency and variable pressure sinusoidal alternating current. The effects of the electromag-
netic cracking time on the content of isoflavones in the black and yellow beans were studied. The results showed that the isofla-
vone contents of soybean processed by electromagnetic cracking were considerably higher than those of soybean processed with-
out electromagnetic cracking. The contents of isoflavones were different for the samples which were electromagnetically cracked
for different time. Around 80 min, the isoflavones of the black bean reached the maximum contents. For the yellow bean, the
aglycone isoflavones reached the maximum contents around 80 min and the glycoside isoflavones reached the maximum contents
around 130 min. The contents of the isoflavones of black bean were considerably higher than those of the yellow bean at the
same time of electromagnetic cracking. The results indicated that the electromagnetic cracking method could extract the agly-
cone isoflavones effectively. The electromagnetic cracking time had an effect on the content of isoflavones. Around 80 min, the
aglycone isoflavones reached the maximum contents for the black and yellow beans.

Keywords: Electromagnetic cracking method; Black bean; Soybean; Isoflavone

IR E AL G i 25 B A A i R 2
—, EAR H R H e, R RE ST
TEFR 45 M 1A R0, W TR AR S i, A&z
REHETHSAREER KREFHM HE4 R
AR ARG T IR OC R E R . B
PIERCR” Z PRI R 5 S B e S e A B L
FEROME T, R TR 25 T A B I, (B H TS
PR EE AR ALY, N AT R G5
HOR G5 B o EAT BT . KBS B B A BT
SALES TR U 2T, P
5 12 FfUSoT , 35 4544 ) 3 o G | B- 1 A B 4G 5 R
TSI 2 W DL R T Tt R A 2 T R
KT BRI R AT ST S e 900 T

W #5 H #A:2018-05-06

M A3 B, SR R e R P A A AR TR I
{EL B~ 7 B 405 6 B 1) ) 2 T LA o 7 A P %
A TCIE 2R RAEFER o #0504
QERIARR KT IL B R 3 Fl, - A B 45
R AR YRR R B 3 M

KT RSB RSOk, 3 2RI
ik R B R Gk R R Bl AR G i i )
PO R IRRHOE S F BRI 3ROy
EARF AR P AR R0, AR T30 08, A
SO FH— i BY A L 2 2 L, LR AR T P s
AR s 1E 5% A8 L LA T R R SR B B, %
WU A i AN TS AT AT Al 2 B, S Tk i 34
REBA 55 47, AR AN By T N 9 I8 Ao

EETIE  H Mg P EE LRI H (2017150) ; HAEFHETHH (201603094YY,20150311034YY) ,
E—EEE N 1979 - ) L, P B, EENF PR MRS E-mail :764130589@ qq. com,,
BIEE : TE(1978 —) 3 UL, B30, NS P2 2550022 A~ AF T o E-mail :40309698@ qq. com,,



782 K E B 544

ARSOH v 2R 1 R O P T S LR B R R U
TR, 0B PR LA Ak B ) PR L A S B
2 031, L 2Bk BT )Xo S T A S, DA
S0 R S5 A ) i B O R T E S B B
AR FNBE5E TR AL,

1 RS 7%

1.1 ##l
L1 ## BY o RIETRIpIE RS

FEH ;s — H AR (R EETT AR R 10 ) 5 A
RIKOTR (KT CE R R AR A A i)
HE 206 (Fisher) s 9862 (RETOEE K ik T
WFERT) s KRG o (P E & 2 ke e ) 5 K
UG QOB U R YUK R (4
B IR .
LL2 ME MR s s s A =0 A
£ 31220 B0 RS AY (2 EEMR ) s EL204 HL R
(MR - FERI Z IR A FRA ) ; TGL-16B 5
BLDALC BT = RS ) ) s KQ-500B 8 75 I
Ve (B LS SE A XA PR W) ) 5 U0 e e 28
BEE (A D R A BRA R 5 % VR TR AL
( AARZ L) ; (635 FE (5020-02746 Inertsil ODS-
SP5 wm,4.6 mm x 250 mm,S/N 7FI192658 , GL Sci-
ences Inc. ),
1.1.3 wmRAMEIWRELEN KHA EUHH
(1) FEL o S 2 A 5 Ry B AL L T A8 LA B 2 L
S FRES B — BB 1 A AT AR 2 A AN & 1
TNo BYRRHLAE BhAS 16 % 2 v AR A A AR, A 1
A ] RIS SR SR ) 2k 2 g b B A LA
5| K SN, ] 45 ] B TR0 2 i 4 D — iy 32 S 1
PREIE 25—

HL 37 b L Ay FL TG e B A O R, S IE
SR AT WL HL , A T H 3 Ak B AR A e E A 1 Ha A
FIGEARLEE N e i SR r AR ZE AR, 54 an 181 2 TR o
T it R A 1 sz B R Ak 3 AR iR S FJE 5
PR F A VE R, LA S HL U 6 FIZRIE 4 4 1B 1)
e . HLUE 5 A3 6 ml AR i 38 I L, SO 3R 5 )
J93 x10 ~3 x10° Hz, HL I 6 B85 3= & i 5 1)
10% LR 6 [ HL RS2 FLIE 5 19 10% , HATCR FlH
JEFfAE LR S AR Mg s . IR S PMEEM 3 x 10 ~
3 x10° Hz 438 9 ML, B £, =3 x 10,3 x 107,
3x10%,3 x10*,---,3 x 10°, H J5 A [ 451 Bt A JH st
AN TR] , A0 BE 59/ FEFIA] ¢ = 10 7% x f,, A A
FIESAIGIR, RS A 3 A HE, 450 1 x 10%,
3 x10* 16 x 10* JHFRAS I , JGFR 8 ) 5 45 R A ] o

w

)t\)

3 o
m M

2/ 3/ \s \e
1.3 4 FN6:RIT; 2. HIAALTIAR ; 5 RFEHL; 7. AT AR A
o
1,3, 4 and 6. Valve; 2. Electric field processor; 5: Mill;
7. Circulating pump with variable velocity.
| BERBEENEMTER
Fig. 1 Schematic diagram of theelectromagnetic
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coil, the electrode, the coil longitudinal and the coil transverse of the
electric field processor, respectively.
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Fig. 2 Schematic diagram of the electric field processor
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Fig. 3 The chromatograms of the mixed standard solution (a), the soybean sample (b) and the

black bean sample (c) which are electromagnetically cracked for 2 min, respectively
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Table 1 The content of soybean isoflavones of the electromagnetically cracked beans (pgeg™)
TS B HFIRET B S 2
. Aglycone isoflavone Glycoside isoflavone
K b OB

Variety Treatment R . . . . ) . .
PSRBT LT JepbAH PN EWSRE QAR
Isoflavouse aglycone  Glycitin Genistin Daidzin Glycitein Genistein

WL A RZH
85.2984 28.1338 135. 2900 169. 6394 23. 8394 203. 7555

Soybean Smashed sample group

2 min 24. 6533 50. 4922 41.3015 271. 5007 39. 0624 296. 4824
10 min 62. 4286 23.0053 101. 7605 201. 9495 28. 8045 237.2757
20 min 57.4979 21. 6883 95.2272 217.9184 31. 4906 261.3399
40 min 104. 5095 25. 3408 128. 3781 133. 8996 19.0313 163. 6131
lh 73.5985 21. 5261 93.7872 388. 3520 59.0615 442.9743
2h 144. 2268 26.5927 196. 4747 432.7661 69. 2775 402. 8940

B AR HELH
98.3132 43.2064 170. 1865 144. 3232 63. 5878 243.3365

Black bean Smashed sample group

2 min 106. 2263 51.0303 208. 7332 248. 4159 70. 4019 312.7653
10 min 112. 5777 36. 5008 268.2072 218.3935 30. 7541 373.5774
20 min 88.9721 31.2454 173.7382 98. 6659 30. 2885 133. 5673
40 min 87. 1650 29. 7065 171. 1305 167. 5792 13.2158 164. 1916
1h 151. 4512 46. 5422 248.4213 442.3173 94. 8528 483. 6622
2h 147. 0946 41. 8107 214.1014 417.3045 64. 4997 453.2175
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genistein and the electromagnetic cracking time for the sample
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and the electromagnetic cracking time for the sample
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