NE T FIIR 2 HLAS[A] LA I A6 HE - 537 HP 2 B 28 Rl o0 2 1 ) 52
IR
EHRBER, AL EXE,Z0E, EEH, AR (KATEGALG ¥R, K& 130117)

HESES R283;R284 XHEFRERS A XEHS  1001-0408(2020)09-1103-05
DOI  10.6039/j.issn.1001-0408.2020.09.15

B E B F ST 5K E AR R ) BAR G ST #0s T R R E A B IR A R, it — IR AT % 09 Be AR AL
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Effect of Different Compatibility Ratio of Gardenia jasminoides to Fermented Soybean on the Content of
Flavonoids in Zhizichi Decoction

LI Hanyang, QIU Zhidong, SU Wenlong, CAO Wenzheng, LI Xintong, JIANG Changpeng, GAO Hongmei
(College of Pharmacy, Changchun University of TCM, Changchun 130117, China)

ABSTRACT OBIJECTIVE: To investigate the effects of different compatibility ratio of Gardenia jasminoides to fermented
soybean on the content of genistein and total flavonoids, and to investigate the compatibility regularity of Zhizichi decoction.
METHODS: The decoction method was used to prepare the mixed decoction with different compatibility ratio of G. jasminoides to
fermented soybean (2:1, 1:1, 1:2, 1:4, m/m, the same hereinafter). UPLC-MS/MS method was used to determine the content of
genistein in Zhizichi decoction with different compatibility ratio and corresponding fermented soybean single decoction. UV method
was used to determine the content of total flavonoids in Zhizichi decoction with different compatibility ratio and corresponding
gardenia single decoction and fermented soybean single decoction. RESULTS: The established method had good linearity,
precision, repeatability, stability and accuracy. Compared with single decoction, the content of genistein in the mixed decoction
with different compatibility ratio of G. jasminoides to fermented soybean (2:1, 1:1, 1:2, 1:4) was decreased to different extents,
while the content of total flavonoids was increased to different extents. With the increase of fermented soybean, the content of
genistein in the decoction increased at first and then decreased. When the compatibility ratios of G. jasminoides to fermented
soybean were 1:1 and 1:2, the content of genistein in the decoction was the highest (all 0.071 pg/mL). With the increase of
fermented soybean, the content of total flavonoids in the decoction did not change regularly; when the ratio of G. jasminoides to
fermented soybean was 1: 1, the content of total flavonoids in the decoction was the highest (1.861 pg/mL). CONCLUSIONS:
When the compatibility ratio of G. jasminoides to fermented soybean was 1:1, the content of flavonoids in the decoction is the
highest.

KEYWORDS  Zhizichi decoction; Fermented soybean; Compatibility regularity; Genistein; Total flavonoids; Content
determination
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Py CAn e G o0 O RR R 4t B B AT M B AR IS
']’%”7910

2 AR AR AT = A A T G BT 55 7 R 1
FH 1 LT B T B A ™ A dE mIE O SR T 2y
J5 7B B AR R I R FH A S L, B E AT
TEAT 5] [ A Hp 24 5 e A Y AR 25 48 R A Jr FH 24500 = 1)
HEECHRG R T HE 5 TR R S R
iR 1A b, T IRD (R FENE F Szt i AB i)
BRI PRSI0 A5, L 2 BAE -5 1R & B e il
£ A2 100 1 1R 120 S I T il gk S IR AT
H T R I HE T30 e — 2 i A . FERTIARIESY
W R A A NE T ELA N I L, 5 T AR TR
WREEARILL2:1 101,121 4 BATJS XHHE 7 Hhdem
AT A A S A TR A T S B A s, I PR
YHEF SR GBI R 1 4R FEA T IR RN AL
SR, AN EE RS E TS
R BEARR A (2: 1,121, 1:2 1 4) BT SR 5
DR RSB RGRR R  BRE, E— A PR HE U
DB R, SR AR I R e A 55 P e A G A9 )
PERE PR

1 ##l
1.1 88

Acquity B F RORAH 15 . XEVO TQ-S A —
SR PUAR AT I 18 A (3% 1B Waters 23 7] ) ; XS105 BB K
- (3£ [ Mettler-Toledo 23 F] ) ; TU-1810 Y28 4h 435t
T (b s prid AR A B 93 A F] ) s TGL-16-aR U 5
HELOHL( 2SR 22U ) s KQ-250B RYER 74 1 1
veas (R A A FRA F]) s TRWS021 1K T #YjE8 41
K% (ZE[E Thermo Fisher Scientific 23 H)) o
1.2 #FmE5iRH

FE 74k (#t 5 170101) L3R S B84k A (415
161001 ) F4004 17985 52 7 15 = i 25 b4 AR SR IN T AT BR2A
) R BE 2R 242 R ST N T AR S 0 43 ) hy o
R YINE T (Gardenia jasminoides Ellis.) it T8 il 2
WA G RHME Y K 5 [Glycine max (L.) Merr.] il A Fh -+
B R TR TN T 5 el A 2 BEA (L5 : 111704-201703,
4l :99.5% ) T 0 B (HE45: 100080-201610, 4
91.9% ) ¥4 A Hh £ 2 S R E 9 Bt 5 FR B L SIS N
FR R A (i ali, JLAiaR 38 Sl ol , K Atk .
2 AEELER
2.1 WFHFHERNAZSENNE
2.1.1 g% @ik k : ACQUITY UPLC BEH Ci
(50 mmx2.1 mm, 1.7 pm) ; i 8 4H : 0.01 % H iR £ IG5
(A) -0.01% B FR K % W (B) , B BE PE B (0~2.2 min,
10% A—100% A;2.2~2.5 min, 100% A;2.5~2.6 min,
100% A—10% A;2.6~3.0 min, 10% A) ; ¥k : 40 °C ;%
P :0.4 mL/min; Y£R8 uL,
2.1.2 JEEERME B VR FEmIZE S TUE (ESD) s K
2 e I BT B 5 B =X Z2 N I (MRM) 5 2 4%
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BNt (miz) : 271.3—153.5M; B4 M K : 1.5
KV B IR : 150 °C; 5L SRJE : 450 °C; FALR
;150 L/h; AlfA# <9 : 0.20 mL/min.

2.1.3 XRESLE WA BRI 26 B 20.89
mg, K EFRE , BT 10 mL s, i o, 85 (T
2:250 W J01%4 : 40 kHz) %, R BEE 45, 159 21 Bk
M 2.09 mg/mL A YLRIA Z0F IR LB . RS S R ok
BEWE 5 pL, I EE 245 % 1 mL, 15 3 5 5H ik - 10.45
pg/mL YRR ZE X B A BRI . o3 T BGZ AR BE 0.5
1.3.10,50,100 pL, it FH B 25 28 1 mL, il 5T &2 vk J3E
4350124 5.23.10.46 . 31.37 . 104.55,522.75 . 1 045.50 ng/mL
(1) 2R 5 b A 2R X)L T AR

2.14  MHKSEWRHE (DR FR A AR IR
il A B e (2: 1121102 14, HEFRNR B0 R
W, T RD BUOIE 7 AR BB 15.00 ¢ SRR T BY
fi, in 200 mL 7K, B 2Kl 4x 2y 125 mL B, IR 5% (42
H) , AkSE R Z KR4 75 mL B, 2845 1k 8, AR E
7K Z 75 mL, #R )5 LA 12 000 r/min 250> 10 min, B _F 1%
W, RIFSASTA]E FAE 1~ 503 I i 7 W, 12 S1~S4.
(2) 7R 50 B T X o VA R A0 ) 5« 43 ) 42 T L 491 B
REH5.0.7.5,10.0,12.0 g, £ A 125 mL K, Bl 27K e
AR 75 mL B, 28 U AR UM, /K 2 75 mL, AR5
112 000 r/min #5.0> 10 min, B F 75 ¥, BIFS9% S0 AT
BT, iC o ST ~S4

215 ZRMEXRRFLE  RHWI2.1.3"5 T R 5%
SRV WA B L, A3 B “2.1.17“2.1.27 WU T A5 kAR I
FELICREER . DIYRAR R TR (x) MR A AR | 1
T AR () A FRZ: il bm o ih 43 2047 1 31450, 7531
YeRE K 2R Y A o il £ [B1 19 5 B2 Ry y=85.236x+428.26
(R°=0.999 7)., Z55 R, Jub R R i ik 7E 5.23~
1 045.50 ng/mL G FE PN At RAFIIZRITE R R

2.1.6 KBTS HUHb W ST, #92.1.1772.1.27
IR 40 P S b REN 2 6 K, iIC S @IS E . 4528, Yokl
AR Z WAL RSD 1y 0.88% (n=6) , 1% )5 A % i
K47

2.1.7 EEMRAE FRBE AR EE(2:1)3£15.0 g,
60y, 4% 42.1.4 (1) IR Jr il 4 sk i v T, AR
“2.1.17°2.1.27 TR 44 N AR AE e SR 1A, AR
PEARE R 2RI B it o 5 R R R W3 5 5o
0.027 pg/mL,RSD } 1.32% (n=6) , % W% Jr ¥k & 1
K47

2.1.8 FEtkilsn Bt B ST 2,137 Gy
BEARZ X SRR R, /00 T = T A 0.2.4.8.12,
24 Wi, $242.1.17 “2.1.27 0 F 444 FHEFEI 22 il sk 8
T, g AR AT ST YR X IR S AR BRI P
JURLR Z W AL RSD 43 31 0 1.71% . 1.23% (n=6) ,
FHH RN MRAE S 0 N CE 24 h RS S R AT

2.1.9  JmEEEBCRIAE FREUEFARNR B8 (2:1)iE
i, 9, A3 R 2 NS ) 0.5, 1L L5 A% il A g
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R Z NS B, T4 2.1.4 (1) 7300 R 7 ik i & A 1 B
PO SR, R4 42,117 2,127 R AR ERE I 2
SR T AL, AR AR oA T 2 B3 S M I A ]
Wk S5, R R B F- 2 A R o 99.78 %
RSD 4y 1.81% (n=9) , F WA Ty i ERA BE s kL]
WA R IR 1.
Rl ERARQENENMEDKRLBER
Tab 1 Results of recovery test of content determina-
tion of genistein

e HfA e pg MAR pg W pg MEEECE % FHMBRICEK, % RSD, %
I 0270 0125 039 9840
2 0270 015 0397 101.60
3 0270 015 0397 10160
4 0270 0.261 0.538 102,68
5 0270 0.261 0528 98.85 99.78 181
6 0270 0.261 0529 9.2
7 0270 0366 0627 97.54
8 0270 0366 0629 98.09
y 0270 0366 0636 100.00

2.1.10 BURPARRSEMINE B 2.1.37 W Gy
BRI A 2T BR S B L 2. 1.47 I At S A W S1~S4
FIS1 ~S4" , AR “2.1.17 “2.1.27 W F 440 HERE I
SE L C SR MR I T S P YR A R
B, G5 BR T FIIR 5 B AN 6] A9 e (G 5%
T YRR R I TR B AR ; B TR EL
FHE M AT AP R R R S R 2T S5
FEARA RS, MHE T SR S E R LB 121 121
HEFE7 P YRR R B . ASFE A MRM E I
B L YRR ) — Gk I LI 2, M5 T35 IR S0
R YRR B i AR B LR 3.

100 e
8
#
o
=
=z

0 02 04 06 08 1.0 12 14 16 18 20 22 24 26 28
IRFTH] , min
AR ZO R R

100 121
S
=
o
=
z

0 02 04 06 08 1.0 1.2 14 16 1.8 20 22 24 26 28
[ 5] , min
BAHEF S (W TR S it H ok 2: 1)

100 121
S
=
o
=
Bz

0 02 04 06 08 1.0 1.2 14 16 1.8 20 22 24 26 28
7], min
CIREBUARIR OR G R 5.0 g)

1 MRM [
Fig1 MRM chromatograms
22 HEFHFPELEMPSENE
2.2.1 MBS IE E  BUS T XIS 15.00 mg, K

hEHERE 200EEs15FE

a0

100
g mss HO-O‘{--/_—_\ -OH
= g,
m 670 we
* n. 5736 16959
sasg| o7
0 “w\].i m .|m|.“ mll IJII 1L ‘L‘f’m “’1‘1 21539 344 289,44 29958
60 100 140 180 220 260 300 340 380 420
miz

2 FRARRNZRFEE
Fig2 MS/MS spectra of genistein
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Fig 3 Change of genistein content in Zhizichi decoc-

tion and femented soybean single decoction

FEFRE 0 BE 0T 45 2 50 mL, 15 5 i vk A N
300.00 pg/mL ) T % B BEWE . HOZ R 18.3 mL,
P EERE 25 %8 25 mL i, 75 Ptk B0 219.60 pg/mL
0 BRI . D3 0 | W B B3R B 1.25 1,50
1.75.2.00,2.25,2.50 mL, Jil 5 28 22 3 mL, 15 01 f vk
FE 4R 125,150,175 .,200,225 250 pg/mL (1) R 51T
X BRI

2.2.2 MRS AIEI R (DASFERC e 737k
BT 4% 21,4 (1) "R ikl 4 75 mL AE - FIIR
SN [FIC EE A 550370 5 43 0 G R 10 mL, 28T, 7
FH s iR 3 E 245 2 25 mL B 1948+ AR S5
[ C EE A A S 0 Al S W, 12k S5~ S8 (2)IR .1,
PO SRR - 5 2.1.4(2) " 7 AR IR B E T
il #5 75 mL IR 8RN ; 43 S BUZ AT 10.20.10.,10
mL, Z& T, A BEA M e 45 2 25 mL &), IR
PR R AW, i S5 ~ S8 (3)HE T BRI 5
VSR - FoeHE B0 e+ He 9 43 5 BUIE - 10.7.5.5..3 ¢,
A3 200 mL 7K B, A 22 /K F 4% 75 mL B, 2870 o
W& WCEEIE TR, /K H R 22 75 mL, ENFSHE T~ B A0 ; 4091
BUZ R 10 mL, 78 T, B0 iR JF 8 45 22 25 mL it il
, RIASAE TR A A VA, 12 S5 ~S87

2.2.3 KGR AN ZS IR RO A A BRC2.2.17 TR
TR B BRI 3 mL, “2.2.27 R I S5~S8 4% 0.9,
1.0.1.1.1.5 mL, %5 S5’ ~S8' %% 3 mL, 5 S5” ~S8" %%
500 pL, 23 9 & T A6 25 mL fE P, S hn i b 2 3
mL )5 , Il 5% NaNO.i&# 1 mL, $&2) , # & 6 min; F0
10% A1(NO,) ;I | mL, #8257, 4k£E 6 min; fie 5N
NaOH % 5 mL, S8 J5 KW B 2 21 5, #25) , i i 15
min, BP75 24 R AH A I . 5 7E 256 mL ik
3 mL R, F AR ] 7 v AR ) 5 e il AN
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O ST ) 2 R R

2.24 ReMERK S E o HEL2.2.37 IR TR A
w0V . S5 RGNV L S5 S Y A S5 Al g , R FH 45
AP EEHHAE 200~ 700 nm 3K 98 BBl HEA T4 (G
FHZS IR BRI IE 2R, 3R] o 55 Bon , & FE L i
DUV AE P KA 322 nm B 48 W, PR ks 322 nm i 22
RATGE R . SN E WL 4.

1.00 0
075 322 nm
= o
2050 88 g
= )
025
0
200 300 400 500 600 700
FSFA], min
AT SRR
2.000
1475
i
2 0.950
=
0425
—0.100
200 300 400 500 600 700
5[], min
BHEFU7 (e T AR o R ol 2:1)
2.00
150
i
R 10 m
£ 5,
0.50 §
8 a
0
200 300 400 500 600 700
Fif 7], min
CIREBIARIE QR G E R4 5.0 g)
2.00
150
i
3 1.00
2 g
0.50
g
- /\Q\Eﬁ\
(z[ko]
oL—" ins
200 300 400 500 600 700

[ 1], min
DAE FHFOR (HE 1140 10.0 g)

4 BIMIEE

Fig4 UV scanning spectrums

225 RPEXRREE BU22.17H K R TR IER
PR B S, A B E TR TR 25 mL s, R
“2.2.3" T L H A RN . R R SR AN SR T
322 nm P KA, e SR ERE . LA T R (o)
NREABBR G RE (A) A YNABBRL il A5 o i 26 81 7 [m]
P31, [B10H ) FE R 4=0.002 8¢+0.000 2(R*=0.999 7).
GERERN], T B R A 125~250 pg/mLyEHFN 2 R
IR R

2.2.6 AEBELEE FU2.2.37 W 74 T % R
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e o 0 ¥ B S5 A, SR FH 2840 3 6 B THAE 322 nm
P ARARI 5 HLW G , LRI E 6 YR o 255, 7 T % R
RN K2 S5 AGHIN W Y BE Y RSD 4331124 0.18 % .0.33 %
(n=6) , RINZ I RGBT
2.2.7 HEMWHE BUETAREEI(2:1)3:15.0 g, 4t
61y, #%2.2.27°2.2.3" WU N J5 il £ AN , >R FH 58 51 o3
FECEETTAE 322 nim Y874 A s TR s 88 A B s v
GO TR, R RWR AT &R 1574
mg/mL,RSD N 1.69% (n=6) , FRAA )y 12 1 52 PE#ch-
228 TREVEZEL $U2.2.3700 T Jy il & T % e
s 6 000 ¥ L S5 ARSI , 43 ) T & IR T CE 0.10.15.30,
45,60 min B, SR IS HM 66 BETHAE 322 nm A e
WG o SRR, T A ARSI R A S5 ARG YR A
10 min PN AT EEBC AR E , M 10 min J5 WOGEE IR
T, FaE IR R 2,
F2 BEMELBLER
Tab 2 Results of stability tests

fif[A], min — — —
BT R SR
0 0.539 0.593
10 0538 0.589
15 0.530 0572
30 0.520 0.551
45 0491 0527
60 0467 0513

2.2.9  fnAEEICRIRE  FREUIE F AR GB(2: 1)
i, 90y, AR ORI A Y 0.5 1 L5 A5 el A
TG RR S, F€2.2.27 42,237 300 vk il £ S5 A
KN BT AE 322 nm P KK AR I R O B 5
HRPEAR A A58 & ik, SR TS IRE e . 2551
5T AE IR 98.54% ,RSD A 1.25% (n=
9) , FRBIZ A UER BE T o e [ i A 45 1 L
%3,
®3 LEEMEENER DR LR
Tab 3 Results of recovery test of content determina-
tion of total flavonoids

HigS HERP AR mg MAR,mg WA, mg MEEECR, % FHMEEERE, % RSD,%

1 3148 15.00 46.00 96.80

2 3148 15.00 46.08 91.33

3 3148 15.00 46.15 97.80

4 3148 30.00 61.43 99.83

5 3148 30.00 61.53 100.17 98.54 125

6 3148 30.00 60.93 98.17

7 3148 45.00 75.65 98.16

8 3148 45.00 75.78 98.44

9 3148 45.00 76.54 100.13

2.2.10  FRARHEEE T RAGIE  HC2.2.37 0 A

ARSI, 70 TSR A 3B THAE 322 nim PR AR E
FOWOERE AR brR e 2k 0y RE v TS B B S i . A5 R T
7 AR TS IR GBI FL D 1: 1 4G T80 B e
iR (1.861 mg/mL) ;s 44 SR FHEAYHL BN 1:4
IS, 9% LB PR R RIE 1 B B P A SR 5 R AR s (0
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270172 .2.291 mg/mL) . MHETSIREEHFIR1:1
B, G rh R B T o N R RV IR N S B
VRS PR T 2 R 25 (R 15K (0.180) 5 4 & LUy
121,102 1040 IZ2E A T8 (4002 —0.023, —0.352
—0.951) . HEFEL IR 757 5 FR NG B A A
B S R e g R LR 5

2.50

2.00

(=) I
2 1,50
2 oot
o L
g o8
B 0 =
& 2:1 o TTT—— 12 1:4
=o—0s0r TR TR
—1.00f =
—150"
VT
[ RiEsais:iRiid
LRt

T B TG T O R A 2
b5 T . REBEREAE T AR P A
Fig 5 Change of total flavonoids content in Zhizichi
decoction, fermented soybean single decoction

and G. jasminoides single decoction

3 it

HEF AR ZECANFRCL ] (2:1.1:1.1:2.1:4)
HE B0 h QR AR ZR 05 155 00 7 FE 491 F) 9% 2 B B i
TP YRR ZR 59 5 B AH LU A P T e, L RO L9
L: 1IN R R 22, BTG T XHIR EBOh QR AR R 1 A
HAATEAIVE - o I DR AT BEAT LAR T s — AR 1 rh
BRI SR B R R R A A PR AL, R I AE
RIS P AR T SR AR s AT IR s T e SR
SEEP YRR R RS AR YRR R AR
AR e T B0 PR R S A T IR S BT
RO BRI 5 22 A ZE (RS TS5 IR EB Lo 22 1 i
HRery , HAZ 22 (BB IR B L B A 34 R sl s . HE 51
TR LS O R S R AT T RIR B L 124
IR ARG (2: 1,121, 1:2,1:4) Fdie i, (B AE A
HBIE T B P 2IRRAR T o X R UG T 5 IR 58
PCATLRRT , YR S5 PP 88 B 23 HE 1~ H A 2 i ) R 7 A
TR, ELZ AT B % S A A 4 T A
IR B R IR B A 5 B E S5 RO TEE T
IREELHGA 12 1 IHHE T8 Th YOR AR R AR a7
TE A FPBCAIL ] a8 R e ey L DERH LA U RCAR N, AE 7

SO ORI AR R R T A R O SR
TEPTRIR 28 TR VPR YRR Z A D X B Al A
HE 55 17 v S o I 5 i, DR Sy s 0 i A 5 b
200~400 nm P I A 440, A5 B G AR R 19 5
RIEWCHA A 261 nm. [HAEIKE S R R, HHE 15
IR BRI (2:1.1:1.1:2.1:4) ,JE T AR
RIUGCRA A (237 £ 2) nmo S5 2k 7 20 T
RSB B A A, (ELER R B5 GR AR 200 R

hEHERE 200EEs15FE

A AR A A
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e B ] 5 e A N R RE R W Ty o B IR HB R

AIBGIN A 507 Th YU R R 2R it R BT R S BRI

S, HAEF5IR 2 5 BRS¢0 rh S e Y i
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