e i S SRR AL D 5 S A5

/\Z‘[%ELAI, %'4&)&4], id%ﬁ%‘l’ i% r§], f[.i\ uTI,

BoE? HRE, BRMED, REE
(1. KT R b 585 TRb, W K7 4101142, FE T R¥ (I REERFb) SmBly 5 TR
=BE, INZR Brrd 25035353, M0 G AUE & S A BRAF L ILR IS 265404)

S

WE. 2ERE AR, AR CERIGERRE BE X 2 FH 0, T RREAH AT T 4L, 1k
RTBRE FBERNEE REBCK ETHZ —AVRE CRUBFRES 65 ikt
FHERALIR M e s AL R | B FHRORANE R T AL A 6y 7R B AR R, SF R A AR K = By
F ALk A DPPH %434 T 7 K B4 69tk sh L B AL F k. 2R A A4 TR F 7
BRALIE M P B R 3A 1.21% IR FE 4 (85.36+£0.09)% ., 6 FF b4t 7 ik W | R 4% B S ik AT
BARREZHPFERLEESD 775%, 5 EFORZRRE, AT RERENFFEHR 0
Wk BR Lk A 27.74% , kTR B Ao K 4 SR R AR T B KR B T AR S AL R 4 0 S K BRI SE R
44.88% , Ex ZhEMHKRE XKL FERKREFTUAR, AT XS H 67.37%.9.33%.23.30% .,
FERZHREA 1 mg/ml B, 5737 B 4Lty s A2 B0 & 5 DPPH 8 d A& 697k & 5 51 4 67.65% .
89.18%, % % & T+ & BAAL4E 4 (P<0.05) , & ICs £~ %1 4 0.34.0.26 mg/mL, .87 53 3 BR 264k 2 B
H— R RENFE RN —FHBEARRRACA A THRERS T,

KB K I FHER 4RI 4L F s  mAMLER

FESES TS 2109 XEHS:1673-1689(2020)10-0082-09  DOI;10.3969/j.issn. 1673-1689.2020.10.011
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Abstract: The soybean isoflavone was firstly extract from soy sauce residue by ethanol extraction
method, and the extraction conditions were optimized. The crude isoflavone extract was further
purified by 6 methods including alcohol precipitation, isoelectric precipitation, concentrated
centrifugation, n-butanol, dichloromethane, and ethyl acetate extraction. Finally, the composition of

isoflavone monomer after purification was identified by high performance liquid phase, and its in
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vitro antioxidation was evaluated by the pyrogallol oxidation and DPPH methods. The optimized
extraction of crude isoflavone yielded the isoflavone content of 1.21% and the extraction rate of
(85.36 £0.09)% .
concentrated centrifugation method was 7.75% with best removal of protein. The isoflavone content

Among the 6 purification methods, the isoflavone content obtained by the

obtained by the dichloromethane extraction method was 27.74% with best removal of total sugar and
ash. The purity of the isoflavone was 44.88% when the two methods combined, and it was composed
by genistein, glycintein and daidzein, accounting for 67.37% and 9.33%, 23.30%, respectively. The
scavenging rates of purified isoflavones (1 mg/mL) to superoxide and DPPH free radicals were
67.65% and 89.18%, which were significantly higher than isoflavones crude extracts (P<0.05). And
their ICs, were 0.34 and 0.26 mg/mL. The isoflavone purified products achieve certain antioxidant

activity, expected to be used as potential natural antioxidants in functional foods.

Keywords: soy isoflavones, extraction, purification, soy sauce residue, antioxidant activity

P A T S 2 b il A a7 2 1 T 4y ki T
N, P b E R S P S SR, X 2017 3R
FE] 36 T 7 3 860 1 MR e R AR AR 7R 1 W I
7R 0.67 M A TR i AR 7 A E] A
580 J7 i, F i AN S A BT IR B 28 A
BREASY BEARKENREREW 2 KR
Wi BT 4 BEIR S AR IS Y I, — R R Y
AR R R G e B DAY
TCIE S AF e, B R i AR 6 RS SR, BN R
2204436 T TS A A A AU B 1 et i IR B = Y 4
it F g, 1T T E R IR 2 AR BT I e [
U, T i v S R S A S W B BT 2 R A4k T vk
FF oY HA e mE A R L,

K G5 B T A A R S R 2
FE R Kt B b i = B RACEE  Z —00 []
A 30 2 — o R SR A ) ME S 3, LA R AR T A
FH o K5 2 b BT P AR AR AN 38 A B0 i
L AR 25 A RN O LA e T B T
FAUA A1) P AU P A SRR AR R R A R
2y Aot b S AT B )z N L A IR 9T I i i
r S T AR T P R R T L S S
TR0 R a5 H A R T R 1 A R R AR NS o
B L, R 4 S o A AT R AE T e i v,
b, SR FH A 35 14 4 B2 D7 v DA 356 T 7 o i S
], R foff 5 7ol v O RS 20 T S (B AL R L TR AR
FH R U 45 6 & TR I DA il i b SR IROR L %
TR | T 345 (14 S 54 I KL 2 47 v S 5 o 43 R
1.09% ., ] 45 18 552 F NKA9 A A X # il 75 o K

O HE AT A Ak, BT AR B 7 b Al B AT gk #)
32% , AEATY SR AS i WG JE pi it Ak S o T 4l B AN IR
40% M T 2K

VR DL s Sy JRURE 480K & i 7] B2 B
2, 38 2 B 2R I AR 4R AR A 5 DN 6 Bl ik v
0 16 11 AR R 1) 5 I IR AT IR, DA A g S i
a2l [R) A S R 4 BH B DPPH A i RS
Bk fE 71 (02 25 bt B Ak PE e kA5 PRt , M itk — 2B
T2 ) FH 6 T s 0 DR B LR 2 A 4

1w s

1.1 ER5iKH

T Rk AR A R AL s R A R AT
JC YRR JUREAR R R BR R (A
BIRT 98%) . v I B2 B L #R A= W WF 5% BT 7= 5 &
G (Eagal) R (A5 al) LR O BR (A hral) =
A GE (gl ) O T BE (S 4k - [ 2 4 Ak
A B2 F =
1.2 UE5E&EF

FA2004N H, 7534 K. Bk % B AU A
BN 77 i HOHL 250 0 308 K VA 4 ok I ik S 38
L WG 7R AN 1 B AR A R ]
i LGI-18C W VR TR ML . JL st USSR R AN A
FRZS = i s TDL-5-A B0 bl i s RlaUE
A RAF 5 TC16-WS SR m B Dbl WA
DL A BR 28 w77 i ; UV1800 48 41 1T Ul 430t ot
BT, HARSELE A Waters 2695 1 550 FH (2,
TEAYL . & Waters 2 7] 7™ i ; KQS5200B %Y 75 i1 15

LRS L £ Sk 2020 EE 395 E 108



RESEARCH ARTICLE

HUANG Fugi,et al: Purification of Isoflavones from Soy Sauce Residue

and Characterization of Antioxidant Components

Ve - B LT R AR A PR R R A A
Y REAIL . VR A B B A LA AT PR S WD
1.3 KA *
131 FwmiE ey s HEMELE 60 CHEAE
BT, TR AL ELRY AR (i 60 H ), AR, T
A .
132 #Hibid P AR s eg e KA R 5
(R 5 . 2% (GB 5009.3-2016) 16 & ¥k ; 1 (1 Fi i &
A3 BRI SE 2% (GBIT 6432-2018) 1y Bl [K & A
255 B8 7 B 2 0 B I A2 - 2% (GB 5009.6-2016) 11
FICHREGEL; Koo Hmile. 2% (GB
5009.4-2016) 1) T35 K AL 5 B B o0 B0 i - =
% (GBIT 15672-2009 ) i 4 B 6 R 15
133 KEFHEAS T

HPLC W& 464 2% SCHk[23], fi A & ek,
54 XBridge® C18; i sl AH A&7 %1 0.1% H i
(A LIE(B) ;¥ :0.3 mL/min; 695 4 . 260
nm; FEAE R 10 L A .30 °C 86 BE R . 0~3 min,
Wi Eh A B AR FL 088 5% ;3~10 min, HiShH B:15%;
10~12 min, Ji 84 B:32.5%;12~13 min, i 14 B
100% 313~15 min, Jii 8h 4 B:5%;15~22 min, i sh A
B:5%.,

2) FRfEMR AR S i EGE bR T
T 7 it RT3 T v R T R R B A3 B 80% H B E A &
10 mL, FH 0.45 pwm 19 55k 8 A o & 35 B0FN R
W, E4T HPLC 20 M7, LA T AR (V) R AR A, b 1
m JOT R B (X, mg/L) R B AR A A ol 42 ) B o T
LM BIRGH KREHT JPRAT KEER KT
B YRR FE 6 B S TR LA Y B o il 2 2 ] e
J . 6 B K 5 H A AE BT R 8~40 mg/L S [H
MR R AR

FmE P KGR EM EERPERAE, K
R OMU R PRRTAM, EHURKAR K
GE TR PR 4 RO T SR R
SRR R # T i K 5 S B )
134 X2 R EHEA RIS g il
W, BORMATRRE L 12 mL:1 g, I AKRESRCH
T0% ) BT, 7 70 CAAF R HEHC 4 h, P HL 2 fi
PRBLAT B0 B IO B | RS ) | VRORHA B T o L
AR, Hi, CERBGEGN R 50% .60%
70% .80% 90% .95% , & Wik 431 4 30,40 .50,
60.70 .80 °C, #ZHHFE] 73510 1.2.3.4.5.6 h, ok

IRFR 2 9N 4.6.8.10,12 .14 16 mL/g, $#EHL
SERCE B U 0 (3 500 r/min, 10 min) , B [
THWOE A, 1 0.45 wm WAL UERE S #6147 HPLC 438,
TR i R S S A A R RO T A R

Y:CWmeo (1)

K.Y ARG FEEIFRICE (%) ;C HERE R
P £ O TP K S R B R (mg/L) 5V RS
B 4R OB 28 85 0 8 TR AR BL(L) s M 2 i
5 ¢ T K T S E LA BT i (mg) .
1.3.5 %k kK 2 H 6 ALk

D) EEULEEP (R FR EP)  FREUGE ik 100 g, 3%
1.3.4 1 e A4 A 1045 21 0K 00 S5 B D HH 2 30, e
15 300 1) S B AL 12 VA 48 R I 7R R R A B L TR
RV VR T8 15 5] = B IR R Y, B2 A
1 000 mL Y4l 4B, 4 CHE S h Ja il ig il o e %
RK AR KR AR WA VR TR R AR BE VLI KT 5
E EC K7/

2) SR DUTEES (fRIFR 1S)  FREGEE I 100 g,
Fie 1.3.4 By e AR P HUSR 1 15 31 R &7 S 8 TR 48 A
P BUR pH % 4.5, BT 4 CHIUKE P&
48 h Jii,3 500 r/min &0 20 min, BUE 1B 4 4
/e I S NI - TEL W At /N

3)He i B IEPI(fRTFK CCF) - FREGE M 100 g,
Fie 1.3.4 1) fe A B2 2% 145 31 K 0 5 0 TR 42 7
P 2 T e 2 AR TR 14, SR )5 W e 4h TR
£ 4 000 r/min Z50FFEO, BO R PR A B
W, M UCTE RO A 100 mL ¥ K ¥ A BEFEIR A
20 min, FERE L B H KGR, 75 BN T0VE | K 5 5 1
UUDER TR T 15 2R AR B O IR F R A f ™=

A) VR FE R 4y S0 o B RR B 3 O T
100 g, #% 1.3.4 M EAESE IS MRAS 2K 5 5 i D
PRV, B R BB MR 4 [0 i 2 T 4 e 24 L £ A O
o Ay A A SRR R B O T R A
e ,500 r/min FHEFE 0.5 h )5, 568 2 0 0 =) 5
1B 1 h, 40, 28 30 3 3R, G 01 3 A B A BILTE )
A6 FLEAT A R A MDA ML ), I S /Y
FE AR 7K Y VA Ve A L R v A VR R TR DT AR A

S A

5) WARESOIE S @AW AR BUL I (fRTRR
CCF-DCM) . B /e FREGE i 100 ¢, 4% 1.3.4 iR tE
PECAR AR AR 20 K T 5 IR B, SR 5 4% R 1.3.5.3

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol. 39 Issue 10 2020



FRA,F . HhiE R IR AL R S AT R

H(2) I 7 IR AR AR W 4 B0 TR K E R B R,
K B A ) A St KA A Bk A
St AE U AT A, NI A B e 4 5 0 ik 5 A
Jot A I B K o S 0 ) 4 £k 4 (S R R ¢ S
a5 e™) .

1.3.6 K27k BAw s E A w K Ei A

ﬁE%éﬁ@lﬁJé@fE(%):%xloO% 2)

2

kEﬁﬁ@lﬁJ@%@(%):CMVl x100%  (3)
1V 1

K M, AR S T A Al Ak 7 A A S B
(mg) s M, N 2 44k J5 fr £5 44k 7= 9 B &, (mg) 5
Cy 4 100 g il 75 28 42 BUS ST A5 57 08 i KL B2 9 v 5
B A (mg/L) 3V, A 100 g % i i 2 B BUS
JIT A S 8 REL B2 9 1) AR (L)

137 BAME TFHEhiAvynE RHMSE=
Ty S AT P

1.3.8 DPPH & W&k F kst A eyml 2 K H DPPH
TR E

R

2.1 BHREBEBRDSW

Xof JERL i R K gy RS BB T LK 4
SIS A TR AR EAT T i R ()
B A TR 0.35% ) K L B, R R R R
B 0.2% 72 472 M H T K, i JsokL (T
HO)PREREMW SR ER, X EEEHRT
S5 T X VS K PR O A O T S AT AR R
K55 B 5% BR e i b SR, e T i R (T
B PR S A B 2 W 4 i, LR R A B A
32.57% , B 15 5t 5 Bk 8.48% , JK A3 K J M i
BE 26.53% , W43 B 45 50T hy S 2 T 4 B 4l 4k 7 vk
14355 FH $ HEAK i
22 EHEAXRERHMAEK
221 X E2FFERERSAGMLA ETFERER
TR B PRIOR R B /N KA B I s ) A s
VE# R B B i v K 5 S B o0 31 % 5%
T CEERFR AR SRR B | $R IR ] | OB B
S A R BOR (R, 5 R 1 R, Y
AR R BUR T 90% I, 41 R B 35 T B, i &
B AR R A3 H0Ch 70% 11 $2 HUR 5 R 5153 %0 80% .90%
MPEBCRE A B E 2R WA 1(a); I 3

FITL A S IS0 A5 20 1 25 BEAH ZS Y, 3k mT e
TR ECR 70% 80% ,90% £ s i iy B Mk 5 K
TS B AP B AT, AR AR LA 2 Y R B A
BEZH KRG SR T BRSO
iF 70 CHE, R 57 S 8 i 4 HOR 1 25 R R LT 1
(b); WL R T e th TR &, SO B
KRR G5 T2, N A R ICR TR, #E 4 h
i 2 B A 3k B 05 KA, 22 5 B 4 ) ] 4 i 3 T
R EE T LI 1(c) o 3% PTRE A i T4 B E) K &
T O S B AR Ak A DR U 4 BRSSO B
K BORMA R I U AE 4~12 ml/g JE B R BUR
BN 2 R BUR B IR E) 12 mldg 2, KR
S P A B IR T I o LI 1(d) ., X AR
AR BSR AR ASAR (A5 DL R A X R d ) 2 RO 7
REMEVS IR T Z 0 B AR =8, AV Ik B A7 i, 42
BRI 3910 1) et X R S5 T 1 4 BB 52 M) AN K [ B 3
3 3 LA IOV ) IR B 7 AR T 2 I AR

LR 25 RO T 5 BT A B R R 4R OB | 1B
WU ARSI R - SB35 70 % iR 70 °C |
AHE] 4 h BORMAFLT 5 L 12 ml/g, PAUE S 4Rk T 3
UWOPAT I 5015 8 K T 5 B $2 R O (85.36+
0.09)% , It 15 21| 11y 55 v DR $18 ik 46 i o 25 Wk 4 2%
Bk BRI 5 V& VR 8, BT 3R A5 35 I i Kk B
FRE 42 4 (TR S e B2 ) o
222 FEEMMEHERR S S K F R
PEW) 0 FEA B o AT I, SR R AR Y T R G
BT, KAy, WES R BT E AL B, 4 s E
27.97% .42.75% 8.28% , i 5+ & il Jif i 7 B R AT
1.21% , VA 35 B 7 A S S T 4 2 8ok . Rt
0 S v R R Y HEATBR AR 1 KA L EOBE Y AL 3
DL 5 K 5 S T Y 2
23 BEHBREREMMERYNAK

it SCHR B 20 EE T S L S UOE IS R AR
B0 R R A RS B TR S R 2 R i
T KL Y b B AR, S LR LR L IE
T AR B HAA B R T i S B R PR
JRGy BRSO . BRI VR 3 X 6 A i) S
B A S T Al A A 2
231 6FFFEELALFH P RAR Ky EAE
TR 0 AT

1)6 Fp S B ER 4l Ak = Py b A S AT L
BT SRR ) RN 6 R S o R 4k 7 4 R

LRS L £ Sk 2020 EE 395 E 108




RESEARCH ARTICLE

HUANG Fugqi,et al:

Purification of Isoflavones from Soy Sauce Residue
and Characterization of Antioxidant Components

90
80 |
70 |
60
50 c
40
30
20

YLK/ %

50 60 70 8 90 100
ZEHARIN R %
(@) LR AR L

a

ab
80} b

851

be
75F

70+ d

PEHUR/ %

651

60 o

55

1 2 3 4 5 s
FREUSTE]/h
(c) BRI} i)

Hrp%+Ha bede ZMABEEZES,

PERCE/ %

HCR/ %

84| b 2
b .

83 | b

82

81 |

80 ¢

9t

50 60 70 8 90 100
PRI/ C
(bR

90

g5 | b b a a a

Cc

80

75+
70 |

651

60

4; ‘6 f; 16 1‘2 1;1 1‘6
WORMAR B & L/ (mL/g)
()BORHAR BT RE 1L

B1 ZEERSHIRBURE R E REHERRELL X S EMRENENm

Fig. 1 Effect of ethanol concentration,extraction temperature,extraction time and liquid—solid ratio on extraction rate of

isoflavones

Jo i i B AR DL SR IR 2(a) B . SR
I e 0 B 27.97 %o ML ER MU L, e 4 5 0 05 B
5 5 B 7 4 vh A BB RCT FE R 10.84% , 3R
FIBT 25 BR AR IK 61.24% 78 6 Fhalifk 75 125 P R 2 1
RWOR B o 3% T e 2 R4 A b Y 2 i
PA/N G313 A Sl ISR A7 7 | il IR B 7k o 1k
By, K E S WK VR 322 | e B0 vk K U
O PR AT AT R 2 S B, B T W RT LAY AN T
FEE B IK, HoAl 5 FhaiA 75 1% BT 45 57 o i
Wy e 3 5 R RS LR WA 2 R AR ROk
Rz UL, e s B0k m] ARAHIR AR 1 B o i 0 4R
(Y S B 1, T R BRE A

2)6 P53 w5 B 20 Ak 7= 4 PO o3 i o RO 23 B
PO T S B RS W) A 6 A S IR 4 AL 7 ) b R
G 0RO AR AR O 25 R E 2(b) TR . 7E 6
Ml J7 ik, S T e A O B A5 10 S B )
HOR S R o B AR, KO R BR AR IRF 87.23% , 111
P2 150 1% 0 458 FL A U TR 3% O A4 S 5 77 00 v K 93 B
WO BILFBA A, BeAh, e d B0 3k S BB
Yy K 53 5 e 3 BT BE R 11.72% AR T 5 ke

WL A 2 (a) Z5 S AT AT, W A B 0 1 B (R )
ZBR A TR 43, T RE DR R AE R AT Ve 4 2 0 Ab 3
LA 8 A9 R 0 B T B3 Wb, T S BOK 23 i
HOTECT R

3)6 B S v i 20 A 7 v OB S5 S 43 R0 43 B
I 2 (c) AT, 6 B ali 1k 77 ik ik 46 85 0 15 T A 55
BT 7 A v OB O O e BRI ROR e 22,
SR I 2 BT P A 5 B T 7 4 b OB O R A O
I AH 3.15% , SR BRFIRF] 61.91%, KBRFCR
FE o AN, L 2(b) AT, 48 P e 2 Bk 22 B UK S
BCSRE AFX 2 i G 1, 3K AT R T S eV
5K 5 W R T S5 A M T, AR AR AR A 2
82 W 111 1 N s L 1242 e B T3 R
IR 3 W53 55 2 AT SR O B A Wk i BELER W

232 FRRESAFTEIIFREFHELILY DL
R DR R oA R T H I SRR Y 6

FhAS R 4lifk J5 1 A CCF-DCM B HH 5 T 45 5 9 il 4
A7 4y v S T 4l e LIS AR AR O 45 SR an 1]
3 Pt o e T A S O R PR i AR Sl 0.35% N
1.21%, 52 Mt ,6 Fialifh Jr vk T 15 5 15 i 26 1k 7=

BEE JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol. 39 Issue 10 2020



AR A F . F S T B AT R AL T BUR ST R

TS8P
— =N WL
NOoOUNOULnOWn

OCrude extract EP IS  CCF Ethyl N-Butyl DCM

AbIRT5 v
()HFE T
50r
& 40
30
TIIJ\; 20
= 10
O0Crude extract EP IS CCF Ethyl N-Butyl DCM
LSLyRrS
(b)IRY

0

Crude extract EP IN CCF  Ethyl N-Butyl DCM
LiSEiavN
(c)bisy

S AU %
—— DN LW
NOUNDS L Sh

2 REMERYMeMANTWHREAR. K> EH
B bE B

Fig. 2 Comparison of protein content,ash content and

sugar content in isoflavone crude extracts and 6

purified products

Py e S 8 ) 400 R A AN [ R R v H e R Uk
Bk AR Al Wy S B ) g IR B 7.75% , —
SV Jot K BT T A5 S 8 ) 4 Ak = ) v S R
B, N 27.74% , R VEF Rk 4 eg vk 5 W
ot A U B FH (CCF=DCM ) % 5 35 i R 42 ) 0 47 4l
Al A B FH T A5 S R Ak g v 1) S R 4
B K [ R 43 53] 3k 5] 44.88% 1 53.36% ,  Hb 5+ B
FELH42 42 R0 306 il S ) S ) B 3 00 B v 37 R 128
5. CCF-DCM B F i T 15 4l Ak 4y v S 9 1 4 2 J%
LA g T 2 FA e A5 R ) AB-8 BB g 4l Ak T 5 1
F i S B A AL b S R 2R (41.98% ) M
] g R (41.84% ) (AR E D

Fo#R T S WAL ) A CCF-DCM B I 58 S
B Al A0 TR OR Ay BB B T A B AL
RWE 4 frax, 57 ALY AL, £ CCF-
DCM Ab B 3 i) 5 8 B 2B AL 7= 4 R IR 4y . b R
F 5 50 B 00 N 42.75% .8.27% 27.97% F
#) 0.88% .4.03% .4.99% , Ut Bk 48 25 0ok 5 AW
ot A ORI 5 ZEALROR T4, AR 5, H

100 - v ﬁ,ﬁi‘ﬁlﬂé@fi/% 100

sof 180
T 60 160 §+
= 5
g 40p {40
=

200 120

0 0

#ilif Crude EP IS CCF Ethyl N-Butyl DCMCCF-DCM
extract

VSLly RiN

B3 REMARY. REMALYM 6 MEEMA L=
o5 E R4k T R B R B L&

Fig. 3 Comparison of purity and recovery of isoflavones

in isoflavone crude extracts, isoflavone purified

products and 6 isoflavone purified products

501 B Ty
B 5 A
40

30

SRR %

20

10

Koy Wy sy HAM

B4 REMERVEREMELDHEIERSBLILER
Fig. 4 Comparison of main components of isoflavone

crude extract and isoflavone purified products

233 K a2t Hmbeh R R oA il
S B RLEZ ¥ . CCF-DCM 57 8 i 46 1k ¥ 1) HPLC
COIEEEL 5 FioR . a0 5 6 | S e i L AR )
(1 2% W B A5 280 23 B , CCF-DCM 57 B I 2 AL 4y v S5
B AR AR WA AN, H 4 S BUER BRR CR R
REER QERARR GERRT ) X918 2R 4 ff
BRI R AT L B4R CCF-DCM B JH 73 25
Al I T S B Y 7 R T AT

e T P S B S R R (1.45 mglg) |
REHE(0.20 mg/g) JeBARF (1.69 mg/g) JekA
T (0.02 mg/g) 21 1 ; S BT RHL A ) v S B ) 2 AR
HER KREER YRR JURARH 50
5.06.0.57.5.96 ,0.52 mg/g; CCF-DCM B 2l Ak
Preb iy S BT SRR R OB RGO £, KT
R, ORUHEER, JORRR BR800 108 104.57

LRS L £ Sk 2020 EE 395 E 108




RESEARCH ARTICLE

HUANG Fugi,et al: Purification of Isoflavones from Soy Sauce Residue

and Characterization of Antioxidant Components

41.87.302.35 mg/g, 4 b 4l fb Fi i 25 48 =, AF B
Hr T 5 EE A9 43 51 A 23.30% .9.33% 67.37% , Hiv gt
BER R B L e 4l AL T 42 2 3 (P<0.05) , fH R
Rt G b AT 30T BB T 4l ki R o
(18 YR AC SR A S R T AR ) e R T B,

—— SIS

i

6
o, |
N ]

0 —— T T T 1 T I T T 1
ro 2 4 6 8 10 12 14 16 18 20 22
—— SETTHIRY)
0.0_; 1 h 1 1 T T T 1
0 2 4 6 8 10 12 14 16 18 20 22
ood it
0.121 T I 1 I T t_’n\r_r—r—\
0.9_0 2 4 6 8 10 1251 16 18 20 22
2 o6} 304 | —— SRS,
03F !

0.0 1 I 1 1 I I
0 2 4 6 8 10 12 14 16 18 20 22
t/min

AHHXF

0.8

AT 3R 3

0.12-

AFRS 5 B

AHRXT 3R

Ve 1R U 2 R B U 3L BURLRH I 4. RER

e 5. KRG WA I 6. Qo R R

Es5 #EihiE, 2HEMAERY . CCF-DCM S HIR& L ¥ 8
HPLC &iZE

Fig. 5 HPLC chromatogram of soy sauce residue,

isoflavone crude extract and CCF -DCM

isoflavone purified products
24 REMHMEWI CCF-DCM B &4k
mELFEED T

S 2 Ab A R AT H SR A R
LA 2 Fh A= 36 P 1 3 26 A B MR R A ST AE S
IR LA ) HA BR T A AT P SR B
I, A VC XS B, VEH B4 T e FL 52 4 Al
CCF-DCM 5 B il 21 £k, ¥ ) 0B 88+ A f 5
DPPH H M AEmHE BRACE 45 R Kl 7 s,

H1 &1 6 (a) W] AT, Bl 5 S 8 RDRH 452 49 R0 S 28 ) 4
AWy o v B 0 i B AR DT B A R R TR BR R
TR, LW B RV B 2 AL A — R RO
Fo MR BT BT S8R Al A ki AU B
HEEMERACR B EL T S amdiEy, 15
VC A —E 20 BTk E R 1 mg/mL B, VC 7 #
i 220 Ak S T REL 4 4 o) AR B T B P SR
3% 951k 99.83% .67.65% .16.75%(P<0.05) ,

H 1# 6 (b) A %1, DPPH [ Hy B35 B 28 Bl 5 #H
FEA) A A T A R A B T R R R
1 mg/mL B, VC, S Edalifb ¥y . S B 45 4 X5
DPPH H i 5 1 3 B % 4331l 4 101.03% .89.18%
45.50% (P<0.05), i W] M 2ifk ¥ %) DPPH H H
FER I BRAE ) WL T e e R AR Y, 55 T VC,

= VC
120 o SEHAiLY)
< A SHTDHLEY) 2
> 100
&
i 80 I~
E
o 60 [~
% 40 + 9
=
¥ - ¢ M
59 20 ‘/l/_:’__‘_———‘
p
ok
| ] ! ! I
0.0 0.2 0.4 0.6 0.8 1.0
SR/ (mg/mL )
()R A BT T H R Ak
s VC
120 o SEEEMRLEILY
A ST
100  #— = = b

80

DPPH [ i AT B/ %
I

40 |
20 |
0 | | | | |
0.2 0.4 0.6 0.8 1.0
SRR/ (mg/mL )
(b)DPPH [ 3

FhabcdeFZHARFEERER.
6 AEREREHERNEAREFEHEMNDPPH R
HEABRE
Fig. 6 Scavenging rates of superoxide radicals and DPPH
radicals by different mass concentration samples
[l i, S B T 4l Ak 4 o AU B 1 A i 2k DPPH
FI H1 308 BRBE J1 19 1Cs fH 239 4 0.34,0.26 mg/mL,
KT S A AL 1Cs 1A 9.81,1.13 mg/mL(P<
0.05), BLH] 5 B A HLFE ¥ 4 CCF-DCM 2L f5 BA
SR A BT AR TE P, S B IR 2Bk T S AT P Y B
e AT BE S Ak T Al Al i i rPOBE I I RE 2 S B (R
AR A BN RO A TR T G BE B S B R L A
JO7 AW 2 S B T LA B o A9 A W T R

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol. 39 Issue 10 2020



& S5 B AL BAL ) R S AT R

5
3
A
E
B
2

|3 & i

e O BE R OA P2 IOK & 5 800, e A T
AA I S TR B ) v S R R B 1.21%
Zoue i B vk S A et A UA B ik A B
JIT A5 S B TR 2 Ak 7 1 R R LR K Y SO T )
By W)\ 2l AL R Y 42.75% 8.27% 27.97% F [ %)
0.88% .4.03% .4.99% , Bk M4t J7 ik A E A RGF
B AL RBOR AR AR A5 S5 B 2k

W0 I 128 £5 R 37 £, RETH L R AL AL R
il 7= i o & E R R IR, SR 2l Ak B )
B AR E Rl R TR KRR PR ARRAM,
Yob AR5 R, N 67.37%., BrEALTE PR &
W S v ) 05 Ak ) oF 8 4B 5 1 A i BE A DPPH A
P 2 B EL AU i T BR B 1, L 1Cs 4091k 0.34.0.26
mg/mL, I HAFTE R 8 20W 5¢ & A R HAE R RAR
PUAEAL T — 2D TF R . AR5 45 3] Ry i i
SR I R R B —E 2%

Yy S5 B 20 52 TA B 44.88% , Lo v it i 5 B A

S 3R

[ 1] 2840, ALk, sk /NG S5 AN [ e il 6 il e v oK o2 5 B A o0 I 43 A MLt 28 1 P AIF 5T 0], IR B4, 2019,35(5) £ 52-58.

(27 o sk it b 2. e 6 0T O 3 7 ol % JRe MR 0 B o o & e #a # [EB/OL). http . //www.chinacondiment.com/branch/4/23783.
2017-05-09.

[ 3] 3K b M 2 Wl o 255 R D], K He KEERHE R, 2016,

(4] 1A, il ik 241070 & Kom AR I F 52 [D]. )N < A g R, 2019.

[5] EmE, A8, B ok, Wb 3 BOR 52 55 B0 B w52 0], 2 Tl BHE, 2008, (10) : 167-170.

(61 % T 0, AR 5%, 224 . Bl i v € 3% K OR B 5 B A 4R BOT 2 [0]. o [E A3, 2017,36(05) :46-52.

[71XE, P, &M, &, m B w2 A& 9 5 & 52 A G AE TR 50 0k R D] 80 5 A2 9 BOR % 41, 2017,36 (10)
1009-1015.

[ 8 ]SETCHELL K D R,BROWN N M,ZIMMER-NECHEMIAS L, et al. Evidence for lack of absorption of soy isoflavone glycosides
in humans, supporting the crucial role of intestinal metabolism for bioavailability[J]. American Journal of Clinical Nutrition,
2002, (2):447-453.

[9]1 WANG H,MURPHY P A. Isoflavone composition of American and Japanese soybeans in iowa: effects of variety,crop year,and
location[J]. Journal of Agricultural and Food Chemistry, 1994, (8):1674-1677.

[10] CARRAO PANIZZI M C,KITAMURA K. Isoflavone content in Brazilian soybean cultivars[J]. Japanese Journal of Breeding,
1995,45(3):295-300.

[11] AMIT N,NUTAN M,FULZELE D P. Determination of isoflavone content and antioxidant activity in Psoralea corylifolia L callus
cultures[J]. Food Chemistry,2010,118(1):128-132.

[12] SARACINO M,RAGGI M. Analysis of soy isoflavone plasma levels using HPLC with coulometric detection in postmenopausal
women[J]. Journal of Pharmaceutical and Biomedical Analysis,2010,53(3):682-687.

[13] JONATHAN F,CHERYL F. Anti-anxiety, cognitive ,and steroid biosynthetic effects of an isoflavone-based dietary supplement
are gonad and sex-dependent in rats[J]. Brain Research,2011,1379.164-175.

[14] Avoi , A% 55 . K o S B i) 24 BRLAR B PR T R[], i 5 6 PR 2599, 2018,39(9) - 74-77.

[15] 5K-AA T . F6 1 Ay KUK B HE A T P 1 B 98 [D]. A < i V0 TR R 4%, 2012,

[16] MIRAHMADI S,SHAHMOHAMMADI A,ROUSTAA,et al. Soy isoflavone genistein attenuates lipopolysaccharide-induced
cognitive impairments in the rat via exerting anti-oxidative and anti-inflammatory effects[J]. Cytokine ,2018,104:151-159.

[17] WU P,DING H,YEN J, et al. Anti-inflammatory activity of 8-hydroxydaidzein in LPS-stimulated BV2 microglial cells via
activation of Nrf2-antioxidant and attenuation of Akt/NF-kB-inflammatory signaling pathways,as well as inhibition of COX-2
activity[J]. Journal of Agricultural and Food Chemistry,2018,66(23):5790-5801.

[18] MICHAEL N,BENJAMIN G,SHMUEL Z, et al. Soybean isoflavones. characterization, determination, and antifungal activity[J].
Journal of Agricultural and Food Chemistry,1974,22(5).806-810.

SRSt £ 51k 2020 8% 3955 108 IEEH



RESEARCH ARTICLE HUANG Fugqi,et al: Purification of Isoflavones from Soy Sauce Residue
and Characterization of Antioxidant Components

[19] # ¥ . F ity b R 52 5 B0 ¥ 43 19 5 264K [D]. ) M A pg HL TR %2012,

[207 = iU, 00, T2 P8, 3% Jh i wp R S I %) B EORAE 5 UE SR (D). AR T2, 2014, (1) - 80-83.

[21] T, i T Hh R 2 S o I P 5 B MR P S (D], BB TT AR SRR, 2019,

[22] fap 45 45 e 55 AT, A5 il i v R S R 014 ) A 5 A R IR R 4y B A AR A [T, AR R Y R R AR . A AR, 2010,
(4).80-86.

[23] ZHANG S,ZHENG Z,ZENG M, et al. A novel isoflavone profiling method based on UPLC-PDA-ESI-MS[J]. Food Chemistry,
2017,219.40-47.

[24] FB4k. K E S E R B Al fk T 258 [D]. K Kk ,2012.

[25] B ¥ e 2R Tk, 0K B A S T T v R R SR B (W P R R Al Ak T (D). & s AR AR ,2012,33(14) :30-35.

[26] H r 2. DA s o I ol 8 e B IR M2 22 IRy T 2SS [D]. a B WAL Tolk =, 2013.

[27] ZE4E 00, B R, B AR K T B R LA C A F o U B[], £ Tl B4R ,2019,40(20) . 348-355.

[28] CHENG Y,LUO F,ZENG Z,et al. DFT-based quantitative structure-activity relationship studies for antioxidant peptides [J].
Structure Chemistry,2015,26(3):739-747.

[29] FE =, T, V7 I 8 A 22 IR 2 1 o o SR RO B [D]. & A k27,2006, (6) £ 147-151.

[30] Bl , ik 25 . % il i 5% 4% 2 (A 2R FH B 9¢ 28 R [1]. 74 R R 5y ,2016,41(3) :153-157.

[31]CULY Y,YANG C X,YANG X D, et al. Zeolitic imidazolate framework-8 for selective extraction of a highlyactive anti-oxidant
flflavonoid from Caragana jubata[J]. Journal of Chromatography A ,2018,1544.8-15.

[32] 1 7i ¥5 . 2 A1i IR ek e ) 79 2 R s At Ak S T AR MR REBF X [D]. 7N < A g B TR, 2018.

[33] ARARFR sk A B ID, 5F . RILW R 43 s 2l A i L0 B S 28 B (T]. Bk 5 AR HOR %241, 2019,38(9) : 103-110.

[34] ZHANG E J,NG K M,LUO K Q. Extraction and purification of isoflavones from soybeans and characterization of their
estrogenic activities[J]. Journal of Agricultural and Food Chemistry,2007,55:6940-6950.

75 S 5 S - R -

R &I EB A HEFE ARk

W E RO B BE A 5 F O B WS O T D) AR & 7 i A BABIE 5 k3 2% # BB 8 4 e S DA I A R R R A A
A TRAFER T G EZE . TR R O A 4R T RIS ST RE . AH DI 9 R 7E 4R R R AE (B i AL (Food
Chemistry)) I,

it 1T BA R 5K 42 R AR 5T 5L 41 R il XU 2 5 1 T 28 A S DR 3R ) ORI 2 A e T s T, H A, A BA S 22
PN AR 14T BR G A T T35 8™ ) DA PRt AR T o B 35 8l B A DG 1] 55 B R 7 1D T JRE A DG 9%

AT R 23 S AT 5 00 S PR KUK St JBT 3K — Rk 2 (R R, KR I BA R ST 0 TR it BN ST 1, X [ B I R 2
S, R XUIA 2 27 R G 1 e IR« 2 34 B 3 IO T R o XUBR R IR S TR A A L R I I S K Ik XU T 1R 4
dit B T RN R E I e A5 R R A T XU M SO s R PR BT 1 3R TR e S AN, S PR 0 A
R I A R T D ] 6

[f5 BRI 117 4. BFFE & B0 2 #onT 805 2 A KUBKR[EB/OL]. (2020-08-6). http://www.caas.cn/xwzx/kyjz/306877.html

BER JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol. 39 Issue 10 2020



