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Effects of primary processing method on the flavonoids content
and antioxidant capacity of Flos Sophorae Immaturus’

LIU Jin-liang"**, LI Long—yun'", HE Guang—hua®",
SONG Xu-hong', TAN Jun', LIAO Shang—qiang*

( 1. Institute of Material Medical Planting, Chongqing Academy of Chinese Materia Medica ( Chongqing Engineering Research Center for

Fine Variety Breeding Techniques of Chinese Materia Medica, Chongqging Key Laboratory of Chinese Medicine Resources ), Chongqging

Sub—center of National Resource Center for Chinese Materia Medica, China Academy of Chinese Medical Science, Chongqing 400065,
Chinaj; 2. College of Agronomy and Biotechnology, Southwest University, Chongqing 400715, Chinaj; 3. College of Tobacco Science,
Guizhou University , Guiyang 550025, China; 4. Chongqing Henglin Agricultural Development Co. Ltd., Chongqing 400700, China )

Abstract Objective: To explore the effects of primary processing method on the quality and antioxidant
capacity of Flos Sophorae Immaturus ( FSI ) in order to provide theoretical basis and technical guidance for its
production. Methods: The influence of sun—dried, 105 C dried and microwave dried of steam filming were
investigated before it was dried and not filming two style on the quality and antioxidant capacity of FSI. Total
flavonoids, rutin, quercetin, genistein, kaempferol, and isorhamnetin were identified as the main anti—oxidative
substances in FSI, and the content of them was measured, respectively. The antioxidant capacity of FSI was
determined by DPPH, hydroxyl radicals scavenging capacity, superoxide anion radicals scavenging capacity
and inhibition of lipid peroxidation capacity, respectively. Results: After the test was determined as follows: if
the total flavonoids as the main target, should steam filming or not filming before it was dried, sun—drying, 105
°C drying or microwave drying, with actual conditions to choose one style; if the rutin as the main target, should
choose the way of the steam filming and 105 °C drying or microwave drying; if quercetin, genistein, kaempferol
and isorhamnetin the components such as the main target, should choose not filming and 105 °C drying style.
Conclusion: According to the main application, total components and antioxidant activity should choose the
way of steam filming before it is dried and 105 “C drying. This way is more economic and reduce the processing
cost.

Keywords: Flos Sophorae Immaturus; primary processing method; active ingredients; antioxidant activity;

quality

PSR SRR NV S/ R A X (R AW A U - Wk DU E )
A= AR, 2 B AR A 2 BOR 5 ik

E#E ( Sophora japonica Linn. ) J& G EMEIE AL VR
ZAEETEM TR, AL B b R T R I R

M HRIFHCAERE K Wk T 2015 4Rl 4
NBSEAE 25 (fafr (b E 2530 ) Fi s 5 T2
OB AT B2 BRI H S, Je DR 2RI i A0 ) B
FLEAR

Pl R 2 ] DA 0 b DX B3 A AR i, 7 Y TR K
A R TIPS AR GE 0 28 1R 3T e B A T 5K

AR S

FF 7= MR KA T AR s st D 2 A SR M 388 )
BA R R AR AS A T Bt 48, HLAS = RCRAET 5 R
PR BRI AR K R AN BRI A0 0 107
2, PEHAH] T R SR B0 n T, Sl e HIE &
R 7 B 25 75 T — AL BB % AT )
TN AR AT i R W o AR 51 R

S




| T T

——

Chin J Pharm Anal 2019,39(9)

1715 -

(J‘PA HY NN RE

T ) LA T RIF ST, 25 SRS TR) At 38 B A% 1R X R
Kb T SR IR, K W] 90 CHET R s B A
SEE XK [ ARG ZEJF T 65~70 CHLT 7R
J& 65~70 CHET K0T 1T Mok 2 J5 i+
O SR T I AT, 45 R, DL S R B
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FEZR M ( 2,2-diphenyl-1-picrylhydrazyl, DPPH ), #% H
M ST BRR B E A B T H i ILERR R IR Al
TR ZREE RS A TIFSE , B0 2 SRR K 7 g n T
J51 A PR S R AR
1 #MPR5F*®
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Xof BRSO T (4165 100080-201409 ) i Fz 25 (4t

100081-201408 ), J Bk A 2 (4L 5 111704-201302), 111
Zl (415 110861-201310 ) AR ELZE R (L5 110860~
201410 ) 24 0y 7 [ £ i 24 i K g BT 52 B, Joi
I BOR T 8%, L NE W B AR X Ol € 1 4l
DPPH | I ok Jiz Jit N2 W& — A% 7 iR ( nicotinamide adenine
dinucleotide, DADH ). VUM % #5 ( nitro—blue tetrazolium,
NBT ). W3 % 47 2 H B ( phenazine methosulfate, PMS ).
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ST HRAR , b IR B 7 AR WA B A BR 2 ) 5
UV-2600 S5NAT UL, B H A ] 5 BSA4202S
Ty 22— TRV, A B2 A REA RS
F]; CEM Mars 6 f3f 3% 78 fift / % B & 48, CEM A ;5
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(CFERRK T ) AR 2 o5, ) XBEE i1
105 “CHETFGHE T4 3 AT =0 (3R 1), 4b
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Tab.1 Experimental design

e AH IR TR

(No.) ( de—enzyme method ) ( desiccating method )
1 ZEVRATT (steam sterilization ) W (dry out in the sun )
2 105 CHEF (105 °C drying)
3 el T4 ( microwave drying )
4 AT (no sterilization ) 5+ ( dry out in the sun )
5 105 CHEF (105 °C drying )
6 W T4 ( microwave drying )

1.4 JEFERR

Qb PG B AR R AE T8 e i e i LA R 4845
Mzt
141 SEER S EDED WRER 1 g KB RRE,
BRI, I EE I elR 2 R BOR T
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PEHOR IO, F % 2 100 mL i, s vk
VRASER  VEOIE AR — s i, I B 2 20 B $R 5
K% BRI 10 mL, B 100 mL B, Ik B 208, #
A1, KEH R 3 mL, & 25 mL SRS, K E 6 mL,
T 5% WASERENVAT 1 mL, AT, HCE 6 min, il 10%
THRR AR 1 mL, #55), JBCE 6 min, JITE A AL AN
W10 mL, FEONZK 28 20 B #8249, i # 15 min, 7E 500
nm I 4 A0 I WAC R, AR A A oA R T AR R B
i,

142 T MR JOBRARR (ILEm AT AR
SEEEN RESOBTES IE 100 B, R BOA A
FH I WORLLE 502 1, fis B2 300 W, B IR E] 80 s,
B A 0.22 pum £ F L IERR A8 DERRAE T
1.5 mL #EEEHL. F HPLC 390 22 5 4~ 440 10 &5 &,
Kinetex C,g {4354 ( 100 mm x 2.1 mm, 2.6 um ), FE7i&
40 C,YEMERS R4 5 min, JEsAHN 0.1% iR - g
(71:29),7E 200~400 nm P4IHE, FiLiH A 035 mL - min™'
SRk 5 15 5 NS

1.43 DPPH. ¥ [ h & F1 8 52 BH 2 535 bR % 0
ELPRD HORE LA R (IR “1.4.27 TR ) 0.5 mlL
F110.1 mmol « L' DPPH ZBE#S I 2 ml, 25 CHT
30 min, JZ IV 45 55 AE 517 nm P74 0 5E WU,
DPPH % B R = (1-A g p /A sy ) x 100%; 55 BURE (i
W (I TR “1.4.2” WK )0.5 mL 116 mmol « L™
Tris—HC1 ( %5 557 umol - L™ NADH . 108 pmol + L™
NBT £ 45 pmol + L™ PMS )3 mL i &, 25 C i} )2 [
5 min, V45 5 AE 560 nm 3K I 2 W #
ABIE T A HIETERRR = (1-A g /A 2y ) x 100%; B
FESh AR (IR “1.4.27 3K )0.5 mL. 5 mmol - L'
3E % k%5 W 1 mL. pH 7.4, 50 mmol - L™ /it # 2 2%
K 2 mL. 7.5 mmol « L™ i R IV 4% I ¥ 0.5 mL Al
0.1% H,0,0.5 mL,IR&5 , $821, 37 C TR 1 h, B
SERJEHE 510 nm PN S WOCRE, #6 A S bR
R =(1-App/A sy ) x 100%.,

144 JEFUS A MBI I E" T 10 mL B
O A BRI V5 VL 400 pmol - LT S AL R R
8. 400 pmol « 17" HL IR IfiL fR AEE b A W45 | mL, 72
IR ), R 37 C /KIS 1 h, TSI A TCA-TBA-HCI
%W (TCA 15 g TBA 0.37 ¢ Fl¥k HCl 2 mL, it A 7K
H PR R ZE 100 mL ) 2 mL, 90~100°C 7K ¥ 15 min,

iRk

T ¥ 41,2 000 1+ min™ &0 10 min, B I W AE
535 nm P I E WO 5 LAXGR KRR A [7) 12
il A 2= 1, IR B A A I R = (1A g A ) X
100% o
1.5 b

A Excel 2016 JEAT %3 1 2 K A K], F SPSS
22.0 #ATI5 M
2 HRESH
2.1 WIHNT5 2O G R 5 A5

AR 50 1 B AN [ A T 5 2ok B S R K
S SR, 2 2 AT B OK A T AR T
FARARTE MIART 2 M7 200 R S & 3
BER; W 105 CHET A T4 3 R 0r
OB B & B AT WA . P, 0 Tr X
XA BB S AN 3

®2 MMIAANEE
SEMNZM(mg-g ")
Tab. 2 Effects of primary processing on the

total flavonoids content

T4#775 ( desiccating method )

AT
(de—enzyme o (ry ot BT (105 °C kT
method ) in the sun ) drying ) (' microwave drying )
AT (steam 284.53 + 311.73 = 267.66 +
sterilization ) 24.07a 14.81a 56.57a
AT (no 275.37 + 284.97 + 308.10 +
sterilization ) 58.84a 16.46a 5.55a

T (note ): a. TR ANAAEFRIA] 22 57 35, P < 0.05 ( stand for significant
difference at P < 0.05)

2.2 W7 M T R AR

I 3 AL MR TR AT T 2V ORE R T
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B T RAT A TR AL B 5 3 R AR T X
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AR BROL T A B, AR AT T 28 OR T ST
105 CHEFLA TRATHEA T 28R T 5 AV 5 s
THRALE TR AT AN AT AR T S B T4 3 b
HA R &, S A 22 2 W . N, iR
UEREAR R T R &, R E TR AT T AR VOR T R
HIGTE 105 C M HET s T4
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Tab.3 Effects of primary processing on the rutin content
“r it (content )
A I A
( de—enzyme method ) UiRR LT TRl Tk

(dry out in the sun )

(105 °C drying )

(‘microwave drying )

288.44 £4.97b

577 (steam sterilization )

AT (no sterilization ) 245.63 + 5.43¢

318.31 £5.98a 304.44 £ 1.3ab

180.83 +6.37d 300.79 £ 2.1ab

1 (note ): #HV/NG PRI AL PEE] 22 57 1.3, P < 0.05 ( the different lowercase letters stand for significant difference at P < 0.05 )

2.3 W7 SO B3R A 4 Ao SRR
H13% 4 n] 0, W0 T 07 AOGRRK i B R ek
ARER L B A0S PR R A A R MK MR
BIANZEA T AT AL B 25 21 70 S i S 0 T TR AT A
ARV AL, H 22 5 0 3% 5 MR L i 5
BUAERTE 105 CHETO0T M- ARG T, LT

AT ATF BHETE 105 CFHET A0 B & B de s
YRR ZAEME TR0 N AR T oA 2 Fh Ak B, Hor
DL TR T 28T B T b BRO T HoAb b 38, H
2 R, A 28 GURbAR R LA T A B
RN, N AEMOR TR AT T A 75 4
P TR 105 C R HET Rk,

F4 MMIFXMMEREINENPSENHME(mg-g)

Tab. 4 Effects of primary processing on the quercetin, genistein, kaempforel and isorhametin content

P (content )

4157

(ingredient )

AT

( de—enzyme method )

(dry out in the sun )

lInN A+

CUSE

('microwave drying )

(105 C drying)

Hit iz % ( quercetin ) A7 (steam sterilization ) 1.59+0.01d 1.47 0.00d 1.81 +£0.09d
AT (no sterilization ) 8.53 +0.36b 28.94 + 0.24a 4.03+0.18¢
YRR E (genistein ) AT (steam sterilization ) 0.02 + 0.00b 0.02 + 0.00b 0.01 £ 0.00b
AT (no sterilization ) 0.05 + 0.00a 0.02 + 0.00b 0.02 + 0.00b
1ZE W ( kaempforel ) A (steam sterilization ) 0.06 + 0.00d 0.07 + 0.00d 0.08 + 0.01cd
AT (no sterilization ) 0.20 + 0.05b 0.58 £ 0.01a 0.13 +0.02¢
5 EZEZE (isorhametin ) AT (steam sterilization ) 0.20 + 0.00¢ 0.18 + 0.00¢ 0.18 + 0.02¢
AT (no sterilization ) 0.77 £0.15h 1.83 £0.02a 0.23 +0.00¢

T (note ): Fe /NG FREFR R AS[F) b P[] 22 5 5 2 p < 0.05 (the different lowercase letters stand for significant difference at p < 0.05 )

2.4 T 7 ARG TR ALRE ST RO R
H1 2% 5 ] A, MK T R A 2 ORI AT
AT VAL T 105 “CHE = F e T4 3 s =00
DPPH % H HZEIHFRR A B T A 2 BRI
5 I SR A ) R S T SR A BE T IS MR A AN J 2
BROK TR FT AT 28R T AL PR BT B 1 A el
TR B35 (R, TR I7 00 A B ER R

MR, 105 CHE AL PROL T e 1, i 0%
AT WTAEBE R, N DPPH 2 [ T BRAS
HAE B T 2R PR R AR B A A R S5 b
SEALRE S I, AR TR RTHRGE S PR i T
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Tab.5 Effects of primary processing on the antioxidant capacity
%\i( content )
7N N
(index ) ( de—enzyme method ) i1 BT T4
(dry out in the sun ) (105 C drying ) ( microwave drying )
DPPH 5% 27 ( steam sterilization ) 88.19 £ 3.02a 89.20 + 4.30a 90.45 £ 0.94a
(DPPH scavenging capacity ) A% (no sterilization ) 84.43 + 1.65a 86.45 + 4.01a 90.91 + 1.23a
FOH O B %R( hydroxyl 577 (steam sterilization ) 97.21 £ 0.00a 97.35 £ 0.09a 97.24 £ 0.10a
radicals scavenging capacily ) AT (no sterilization ) 97.37+0.11a 97.84 +0.15a 97.37+0.11a
il R R S T T S 27 ('steam sterilization ) 54.82 +0.16¢ 66.89 + 1.07a 63.71 £0.72b
( superoxide anion radicals
scavenging capacity ) AT (no sterilization ) 54.37 +0.85¢ 69.20 + 0.70a 60.68 +0.71b
B A A 27 (steam sterilization ) 60.74 £ 0.87a 55.21 +3.47a 59.51 = 1.74a
(inhibition of lipid peroxidation
capacity ) AT (no sterilization ) 57.67+0.01a 59.51 +0.87a 60.12 £ 6.07a

1 (note ): RH/NE FHREZFRIR R BER] 22 57 525, P<0.05 (the different lowercase letters stand for significant difference at P < 0.05 )
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