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Extraction of Isoflavonoids from Soybean by Ethanol Assisted Microwave Irradi-
ation
YU Hai-lian

(College of Material and Chemical Engineering, Sichuan University of Science & Engineering, Zigong 643000 , Sichuan, China)

Abstract : Isoflavonoids were extracted from soybean with alcohol as extractant assisted by microwave irradiation. The extracted
isoflavonoids were measured by spectrophotography. The effect factors such as microwave power, volume fraction of ethanol,
the rate of garlic slurry to ethanol and microwave irradiation time on extraction of isoflavonoids from soybean were investigated.
The obtained optimum conditions were as follows: that microwave power was 400 W, volume fraction of ethanol was 50% , the
rate of soybean slurry to ethanol was 1:4 and microwave irradiation time was 5 min. Under the optimum condition withdrawal
of isoflavonoid was 1.3205 mg + g~'. Compared with the traditional solvent extraction, microwave irradiation extraction for

isoflavonoids from soybean has the characteristics of shorter extracting time and higher efficiency and lower cost.

Key words: Soybean; Flavonoids; Extraction; Microwave irradiation; Spectrophotography

k. S U 0 28 M, LA 9 I
BERG P, 2 A T B TR PR R . LA 2
R K TR WL S Sy AR S W R,
BT B A B A, KR | HEsE
B T LA 950, B A5 0 o 9 26 A o g !
AR, K E SRS AR R MR EE N

WSV IO S SER e DR el &
S AR MK & P O B, I R GRS T T
PRS2 CISESNVE EPSPNGRES 3w & 3 (E e

ESARSRIE-

/N LR REPE AR AR I AL, A AR A BT A R
NIEA BRI A 2o R, 8 K o R 8
W) MR B2 v 45 S Sfe I LR, R A R k2
MG 4L H AR EZ 5 e s T2 &
FA POKIRBGE SRR BOE | LB Rk S
5 I AR MR AL RS i VB2 R 32, 3 28 U5 RE A7 AE BRI
Bk R R T R R R R O R U O
AF SR e JE R SR 1) — ARl B BV T 0 B A i A PR
IROR 5 AR AR TE SO SR R R R 4R

775 B 87 :2010-10-31

A AT A A R | R R
B R R AR R IR , 3R A AT Al

kL R E T

4% : SHB-TIT A% B4 7k 28 22 B4 8 (RO &
WA TS RN 7)) s HH-2 7008 53 08 3R K 140 (R
HET TR O A PR A W] ) s KD23B-DE R 3 (4 3
()7 2R SE R0 b il 3 A7 BR 28 W] ) s PHS-3CA RN %5
W2 FE 1 (3 KA 28 A BR A ) 5 UV-1100 2841 Af
WAy HE B T (g S5 3 R AN A BRA D) .

E—EFE N T (1979-) 2o, B PPN, 322G R A8 W S 00 D RS A MOL S IR A9 AT 5T o E-mail: yh119791027@ 126. com,,



1 TS < O D £ B AR IO v S I Y T 5 145

L2 REHFE

PRIC20 g K5, K JLAT B ks A, 1) L Hoim A
— E Y E Y £ TV I, o AT BB AL B Ve A S
il s Ak D, K 08 TR DBl s e e 2 A AR D R
B W 48 i 1 S B R D O ) e 9 R A ek I AT
P2 5 fi i P TSR A1) UL 3 Ol ' BE I I E 2 ) S+
o R, AR RS I A 4R O A B AR A

2 EREHH

2.1 RUKIThEX R ERNERN M

TE CBEAFRIY B 50% HURHEE 105 Bolc e e 5 if
6] 4 min (Y3050 25 1T, 25 S B R X 57t 4 12
B 52, 25 R AN A 1 R

%2500
Z 2400 |
T 2300 |
S 2200 r
@% 21.00 |
B2 2000 f
E < 1900 t
ﬁ]ﬁ_\g 18.00 |
N g 17.00 ¢
£ 1600 |
£ 1500 ;
i 50 150 250 350 450 550

(D TIES
Microwave power/W
B1 RKIhEXNZEMRREN I
Fig.1 The effect of microwave power on extraction

yield of isoflavonoids
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Fig.2 The effect of volume fraction of ethanol on
extraction yield of isoflavonoids
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Fig.3 The effect of rate of garlic slurry to ethanol on

extraction yield of isoflavonoids

Hi & 3 RT T, B ORI LE A 4R R, S B Y
o 35 P o RHBEE AN 122 R B 14 it R
S5 D 174 R R R, X el T U R Y RE
07 S A R R R R P B R T T AR O]
o RHIRC AR RS /N i, O T MR A R el B R X
B2, o0 M0 A 2R R EE AR LU K, A 1 S R D
Z s (HRHREE N 124 HOR 3 106 Y e b, 5 s i Y
B I T AT, T 2 PR O A AR O R v B AR
SBCRH 6 Tt A B0 308 o, W5 A ) R 45 A4 G i /b, 4 g
BE RS TR FEAFDGH Dk /), DR T S5 B4 I AP o 5 A 7 ik
Ao PMRHREEESE 1:4 N H .
2.4 {RUK 5 5 [E) X 57 B R R B E B

TER PN Ay 400 W S FEAR TR %R 50%
FHBEE S 14 B3R5 25 AF T, 25 B2 B0 3 S I [ %)



146 PN 11
S 4 U RS2, 45 R AN 4 BR o FRS2 I, A5 3] 1 S B A d PR I 2 B T R
¥ 2700 7400 W AR TR B0 R 50% CRHR L 154
T 2500 | O 4 S IE E] 2 5 min, FERAE T2 64T, 7 8
<]
gﬂé 23.00 | T 1) 352 B i Ay 1.3205 mg - g~
=)
BZ 2100 |
= S % 3Lk
B 1900 |
R R
=
% 17.00 [1] EEF. KEFEMAOBRENALT]. PEACAMEHE K2
% 15.00 X . . . . | WMCARBE¥AR), 2003, 31 (). 113-116. (Wang Y X.
= 2 3 4‘ B 5 ) 6 8 Study and application on soybean isoflavone[ J]. Journal of North-
Mi i Tﬁﬁfrﬂfﬂ‘ﬁﬂm . west Sci-Tech University of Agriculture and Forestry ( Natural Sci-
icrowave irradiation time/min
ence Edition) , 2003, 31(s): 113-116.)
5 Al S £ L O T T F 48 gy = ph 24 . o . o
4 WERAHEX 5 REERRAOYW (2] THHk. K5 REHRECT SF5E0]. WAL FR: , 2006
Fig.4 The effect of microwave irradiation time on (6): 104-105. (Ding F L. Extraction of isoflavones from soy-
extraction yield of isoflavonoids bean. Hunan Agricultural Sciences, 2006 (6) ;: 104-105. )
[3] PR, 0% REREMOVREME L] LRI
Hﬂ LX—_] 4 ﬂs\ﬁu R %gﬁxi&i{ﬁﬁ?ﬁ%%ﬁ{’ﬁﬁﬁ? s ﬁ 22010, 38 (12): 6506-6508. (Luo Y Z, Li Z Y. Research
E&?&E@ﬂﬁﬁ%iﬁ ‘H& , ﬁ/ﬁf@[ﬂ ﬁE %f% M% E‘j@[ﬂ ':P ﬁ summary of soybean isoflavone[ J]. Journal of Anhui Agricultural
i . N . N . Sciences, 2010, 38(12) : 6506-6508. )
K EE S TE] N 3 min 3 KR 5 min {1 R

Zzﬂij %ﬂff ?1}; . j:%JE ‘ fUT (4] FEL, MBS LRI R 5 S 9

5 2 L I B T R O 0 e o S0y 505 (Lix 1 N

%EHTJ‘ I‘Eﬂ Ij‘j X‘j‘ élﬂ H@El% E/‘J ﬁ%,ﬂ;ﬁﬁ H.’Ji’ij( ’ ﬁ‘ :L%\:MEJ}J\ j( Q, Lan L X, et al. Study on extraction technology of total isofla-

5 ‘:F' *}]“ H ﬁ g , %E\Zﬁi j( o %/] ?FEETJ‘ EH‘ I‘EJ #3715 min vones from soybean residue using alcohol[ J]. China Brewing,

J& L BRI BT A BT R B X 2 B O AR IBOR & AR 2008(19) : 50-52.)

NN . ST - [5] Rostago M A, Araljo ] M A, Sandi D, et al. Supercritical fluid

il T B S, © WA I /Y S T S O o B

o l P v 25 extraction of isoflavones from soybean flour[ J]. Food Chemistry,
HoR S fe = Hy S > o

& ORI o R o 4 S I (8] 28 465 min e

N SpE,

HHo [6] Ea%, BEH, DX, . 87 B R 52 IR S

A~ I LERALT]. RS R4 (B AR 0, 2009, 27
3 %lb (3):469-472. (Wang Y,Zhai D P,Ma D Y, et al. Optimization
of the extraction of isoflavones from soybean meal by ultrasonic-

IE 1 1y g =Rl APAS T N
@ﬁ%%@;ﬁ(/ﬂiﬁ]ﬁ N Z E? E/J ,M: *"ﬁﬁ[ N *\/I' (L3 H{‘ N wave and microwave [ J]. Journal of Jiamusi University ( Natural

T8 i ST BT[] 44> T 20 B PR 3R 0k S R 4 BORIOR Science Edition) , 2009, 27(3) ; 469472.)

(L#% 143 70)

(6] kI, 230, X E A R & 55 3 R BIF 9 7 18 3C b ARAE R L (8] FhEY, BRARK, 5K 4 7. 23 0O BE VR A IE I A2 K & 57 B R B &5
i OB R AR S T R [T]. KRR, wJ]. &R, 2005,26 (3):209-211. (Sun L, Wei Z Z,
2005,24(1):78-80. (Zhang Y Z, Li W B. Study of complicated Zhang M W. Determining isoflavones by the emendation method in
technical terms,incorret investigation method in research paper a- ultraviolet Spectrophotometry [ J]. Food Science, 2005,26(3) :
bout soybean isoflavone[ J]. Soybean Science, 2005,24 (1) .78- 209-211.)

80.) (9] MW, T2k, 8, 5. vh B KRS 5 B0 & & 1 020 20 i

(7] HMRHE A SO =K @ EIE R TR B l)].
g, 2002,27(4) :7577. (Dong H H,Gu W Y. Study on
determination of soybean isoflavones by three wavelength colorime-

ry[J]. China Oil and Fats, 2002, 27(4) :75-77. )

[J]. o R 3242 ,1995,10(4 ) :51-54. (Sun J M, Ding A L,
Chang R Z, et al. The survey of content of soybean isoflavone in
China[ J ]. Journal of the Chinese Cereals and Oils Association,

1995,10(4) :51-54. )



