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W E: B0 RASHBEAFTAMEKRBGRBLAER, FFELETHRS. Tk BdMEFLFTEE
B (BSA) /iERAMER . TR (MGO) #%F R4 EmBAE L AR E HHERRAEFHRD SRAMEELLER”
4 (AGEs) ¥tk F, AWAENK., @R D & =M TR A @ IP SR KRB FABLE R, A RAR SR E
-4 % (UPLC-Triple TOF/MS) BX R AR FE KR4 F 9L F Ry T o dr 6 2, Stk —F e Mt
I 2P R AR R P AEBEAE ARV R 4R BSALERAER AR P, I KR4 AGEs 49 1C4, 18
# 53.93 pg/mL. f@faAEA P, 10 & 40 pg/mL 894K R 3T AR MK R e F A M A8 (CML) RE 245
RITEART 72.28% #= 83.85%, L &2 A B R AFIRIE T ML KRB EGRABLAR, HSEAMAL, 2 mg/mL 6942
KI5 D & 09 AGEs £ a2 51K 76.85%. 71:)35] "R R AT, MM RERD T ELE T T 14 Med s,
EE2HFMERD . WHEF T AFHEE R — T T BSALERABR A 94, KILE A 2494 AGEs 4 &,
HFF T M E e KB IC,, E 5 A H 165.5. 13307fu 42.9 pmol/L, Mtk Fratkstid iy, &it: MIEKR
BMEHZEGFRABERER, PT. MEFRLARFRMENS WA LB LG I ZFERDY
KRR AL, SHEAC, AE BRI AL R, R A et i, 58 I &, AR B R AR 6,3 TR AT BT 18] i
(UPLC-Triple TOF/MS), &1 5%, %~ S
FE5%5:0657.72 SCRRFRIRAD: A X E4HS:1002-0306(2023)05-0371-09 AT EA R
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Multi-model Evaluation of Anti-glycation Effects of Sophora japonica
Flowers Aqueous Extract and Its Active Components Analysis

ZHOU Huiji', LI Tingzhao?, LI Bo'*"

(1.Amway (Shanghai) Technology Development Co., Ltd., Shanghai 201203, China;
2.Amway (China) Botanical R & D Center, Wuxi 214145, China)

Abstract: Objective: To investigate and analyze anti-glycation effects of the aqueous extract of Sophora japonica flower
(SJF) by using different models, as well as its active constitutes identification. Methods: BSA/reducing sugar reaction
system, glycosylated fibroblast induced by methylglyoxal and AGEs-increased zebrafish model triggered by glucose
solution were simultaneously established to comprehensively evaluate the anti-glycation effects of SIF aqueous extract from
biochemical, cellular and zebrafish aspects, respectively. Identification of major components was performed by ultra-high
performance liquid chromatography-high resolution mass spectrometry technique (UPLC-Triple TOF/MS). Biochemical
system was subsequently adopted to further analyze anti-glycation effects of these primary components. Results: In the
BSA/reducing sugar system, ICy, of AGEs inhibition of SJF aqueous extract was 53.93 pg/mL. 10 and 40 ug/mL of SJF
aqueous extracts dramatically inhibited CML expressions in fibroblast model (P<0.0001), which decreased by 72.28% and
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83.85%, respectively. Then, zebrafish model was also used to verify anti-glycation effects of SJF aqueous extract. When the

concentration of SJF aqueous extract reached 2 mg/mL, the glycation inhibitory rate could be as high as 76.85%. Through

analysis of UPLC-Triple-TOF/MS, a total of 14 chemical compounds, mainly flavonoids, were preliminarily identified.

Seven compounds among them were selected for further anti-glycation evaluation by BSA/reducing sugar system. All of the

seven compounds showed variable activities toward anti-AGEs production, notably, rutin, quercetin and kaempferol

revealed a remarkable activity with a IC, of 165.5, 133.0 and 42.9 umol/L, respectively, which were better than that of

positive control drugs. Conclusion: SJF aqueous extract shows remarkable anti-glycation activity. Flavonoids such as rutin,

quercetin and kaempferol are its potential active compounds.

Key words: Sophora japonica; anti-glycation; non-enzymatic glycosylation; fibroblast; zebrafish; UPLC-Triple TOF/MS;

active components

WL AR A8 AR 1 T ) 2 B RIS O (LN 4 25 43
SbE) R IE 2z (8] & AR SRS HERRE S v ™ . RN
B ASIE AN R BT schif B8, F£eorT 3= HE, i
LIRS ZE . AT W S A e A SR G4, R
S WAL LR 7= (advanced glycation end pro-
ducts, fAIFR AGEs)P7l, HATC A &I AGEs #7151
A 20 ZFp, Horp i BHARIRIER ¥R FP L1 200 (Ne-
carboxymethyllysine, fAjF#K CML )™, t 52 A& Pyt
AN =2 A YIbREY 2 —P, AGEs 43T a] A LA
3 ASZBRIE KR ST, FRERTEALRE N . R ARTE N
A FIZH 2L B8 B s, g RIS ZFh 3 2 AH G
P (B RAE A . PRI . ShIKHREREALAS ) A 2 5% V)
EPSELAN

B E]CAR ., S ZEMRAE O 0 e 43 UESE B 25 1)
B EEALCERN O, (IR, X 2522 =0
PR ERE AR NEA G . AR HENTE 2T A
B T 2 S AR M B L T 25 B R R ) v A
iR AGEs IiilFl. AFEE Rk
IR A% Z W e . 350 i 28 (AR B L AL T X0 e 4T 44
M B AP YER . Hyun 255 8Lvb i BU e
A S ARl E R A, T BLiHIGe 1 S b D)
FSE, Al F WFTE NS 22 P ZRLE YN
S HEfEE I b R, 45 SRR A S 21 Rhl A
BIRGRAIIHITE-

AL & S RME I (Sophora japonica L.) BI4E
2%, U Z AR TEAR R AR L IX , ARAE ST T IO A L 1R
ZH TS ESISE . MRS S LA,
F RS R T, JOBE IS PRI e AN 50 UE S 56
o, B R )T IZ N R SR BSA/AR R A AR, 41 )i
CML KA 7 L Ko 58 55 . AGEs JE liAsE 8 & A 2
B SREA IR, MRS B I R T
REHI LR 2T AGEs BYIE B, (HARFE /K $24)
TE A0 I R B0 SR rh B DR AR ARG HiRIE, I
HARALKEE) vh 0t A 8 S AE DO T 4
A ARIE . RIHAS SCR T BSA/GL JFHA R . MGO
P NIRACEL B AT 4 i i CML A MASEAY L Kz B4
It AGEs IR, 2 2 miiTA s e /K329 i
BEARTE P, FTRIE BT HAE A0S ST AE BSA/IE
JEEAAR R T i AGEs BYZCR, SARIESUREtkVE
T2 B B ST R 2 SR AE .

1 #MR55E%
1.1 MRENE

MEAE  TrHLILAR, W F 2 B s 2R VR T 2R R R
A BRAT], L g rp 2 4R e = B i g s
46y U ) DT 1 28 2 S B W) AR Sophora
Jjaponica L.W T M 4E2%; Lifeline Cat#FC-0024 JFEAY
A R 4T 440 e (HDFs) | #§ Lifeline® Cell
Technology 2\ Fl; &2 iR (25 KU, 9002-10-2) ., —.
FH 5L AIF I DMSO(#D4540) | 4= I 7% 11 25 11 BSA
(SRE0098) £[H Sigma /AF]; FHEL(fAiSg) SEE
Honeywell 23F]; 2T (= 98.0%) . i 1(= 98.0%) .
KA (HPLC = 99.0%) . M7 (= 98.0%) . #itiz &
(=98.0%). FRAER(=98.0%). ILIZEEH(=98.0%)

[V RE PR A M RAT BN F s SRR A
ks _LWERTRL T AR IO A RS 7] DMEM
FHEETFRIE(11965084) | Jid- Il FBS(10099141C) .
TR A2 (10000 U/mL) (10378016) . BERRZE v
#® PBS pH7.4(10010023) . 0.025% J#HifF (RO01100)

2 [E Gibco 4~ 7] ; Cell Counting Kit-8( CCK-8 iR
FlE)  _VgEER; I T MGO. Triton-X-100
(88963A) Z5[E Adamas 2\ Al 38 HH BRLifi & iR Prigk
CML —#$(abl125145) . & 44 A% 2 644k (DAPD)
FIPTHECE K B (ab104139)  FE[E Abcam 2
Al ; Alexa Fluor®488 JF'Hr/NFl 1gG( —$T) K H
Invitrogen 2 & ; 96 fL A (#lL 5 16920006) £
Corning 23 Al HAWIRAF 0 5 FiGEZSHEEH IR0
HIRAT B4 #4RFRT 28 C yFRM@aHK
OKBE: 55 1 L RBFSEKPINA 200 mg HIFHEFEL, B
%k 450~550 pS/em; pH A 6.5~8.5; T i A 50~
100 mg/L CaCOy), S5 sl VRl IES A SYXK
(#7)2012—-0171, EFEEHIGE E PR AAALAC TAIE
CAIES5: 001458) Y ZEsK . BRI AB G RBEE
10, DL E SR 2 Be B 5E Ty Sk T . AR S 2 S
5 d(5 dph) BES B FH TRE P ETIROTA .

W TR 2255 Agilent 1290 UPLC 8 &5 0 AH
O ZHERRI A R AT BRI AB Sciex
Triple TOF® 4600 & 43-#EiiE SCIEX 2\ #]; Milli-
QMzli/KZg LiFH b TRIEARA A,
XS2051/10 J5 432 —HLF R F F MS3002S B Hi F
SR RAF MR -FE R 2 R B 2 A RS F s WE-
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600EHT ZUHEFRPEVENL T UGS F o i &
HERA T RWB3220CY-2 i B AR ELHL fEE
Eppendorf 2\ 7 ; BB150 — 48 {1k i fH 154 . SH-PG-
010 fE VR /K844 32 [E Thermo 4\ 7 ; FlexStation
3 ZINEERFRY  ZE[E Molecular 2\ H); DMIi8 5] &
PGS fEE Leica 2\ ); Heraeus Frescol7 /&
SHRES AL #5E Thermo Fisher 23 7]; IXFSTPRP-
24L 4= H eSO IFEEA. i s e i A R
FeHB; HZ-921 1K fHEIRZ 4 RO THERER SRR
BAERRAF
1.2 XWHE
1.2.1 MRAEZKEEYHIE  MRAERIE, 40 H i, K2
PRAE 20.0 g, FH 12 fF ALK 100 °C [\ 7 $2 B
2 WK, FRIR | he $RBURIELT, &I 08K, IEMR A5
Aa B/ IMAER, YR, BT 20 °C .
1.2.2 AGEs #illfi] 52538 DL Mou 517 ) J7 5 Sl ik
ik, PNt LA ST BSA-HZEE/D- AR . A
1% 2% vh % (0.2 mol/L, pH7.40) Bt 4 4 mg/mL BSA.
0.5 mol/L 5 2 ¥/D- L B W A [R) s B IR AR 7K
$E47(31.3~2000.0 pg/mL) . ¢ BSA | FiZHH/D-FobH
FIEESFE L 0.45 pm VB, FHEAREURA, T 37 C
Ttk 7 do M HZE 360 nm #CR OGRS, TE
453 nm AP GHRIE, TR R SIARAESEE A S nm.
Fesh BB ZH: L 100 uL PBS 340 100 uL BSA, 25
F12H: 100 pL AESREFIRRAG 100 pL AR5 R . 25 1H
XTREZH: 100 pL BESRAEFIEAL 100 pL BESH AR, 3T
JH 100 L PBS #4L 100 uL BSA. FHPEXT R4 4
FENNCAG) FIVERH XS BB, FH/K AR BCHTSE 2 mmol/L
W T SRR KA L M 5% DMSO
Ve, Fowil ek 2 mmol/L M, 3 5% DMSO Hi ks
JRAHTERREE . M2 FRE=EH 10% DMSO %
fifg, Wi AL 1| mmol/L ¥#¥&, 3T 10% DMSO FifEnk
KM FEERLEE . ILAS ) 20% DMSO % i, e Hil
0.5 mmol/L ¥, 71 FH 20% DMSO Fii Bl a5 e EE 16
JECSE 111 B9 i R7anc vy (1 [

(%) = [1 - (F, - F,)/(F, = F,)] x 100

o F: FESREHDEGIH; Fy: FEGLXT FRZH 2 GIH;
Fs: 25 FHEHPEOGIE; Fy: 25 FAXT RSO AE

1.2.3 4UEdohifbscss L Khmaladze 281 (19 J7%
S ReAl, SR 0.5 mmol/L B MGO 55 HDFs 41 fify
57 = CML B . HDFs 40 35 3% T & A 10%
FBS 1y DMEM = #8537 & 0 (% 100 U/mL & %%
72,100 pg/mL #5853 ), & CO, WiFf, T 37 C. 5%
CO,. 1AL T T 5056

1.2.3.1 4HAEVE JJIE 2 4n A 1 5 X B0 e,
0.25% JBEfEE A il B A Bk . I LAAEFL 10000 4>
20 M B 2 FE AP 8] 96 FLAR o 4N A ik 2
90% B, FHAS IR BE AL S AL F (n=3) . 48 h JE 4
TE PBS ks —Ik, 2R 5 Ay vt B 58 CCK-

8 I I ARG T T o BT 450 nm b E 4%
FLIAWSCRE (AME . SCEEG R as A R &R
Xof B ZH : NS IR E R SR IR A SRU0H : AN R EE
(1~40 pg/mL)FRAE/KEEY I IEFEMR - FEIA A
AHHTE )

RIS J1(%) = (A, —Ay)/(A;—A;) X 100

o Az SEEREH OGRS s A,: X BRZH W O B
Ay FEFHROGE
1.2.3.2 #LAEKEEYIXT MGO 5 S 19 HDFs 41 i
CML FRikmEMIFEM  Maifn A X800, ik
AN i B . DAEEFL 5 074 I Y 25 R B R 2
12 FLEFFEML . 48 h J5HH 0.5 mmol/L MGO AbHZH
M, 4REEFE 48 h, 25 AN MGO 4k E . Bl
J&, IABHPEZ5 (0.1 mmol/L 28 RN ) s A [a] e
FE AR AR (10, 40 pg/mL)ARZ20EE 48 h, 2540
K NH AS B AT AT b FHAR S22 48 he FF LT FEW,
PBS PE¥ 1 IKJG, 4 °C T 22 3 B [ a2 40 il —
M. fINA 0.1% 4 Triton-X-100 ZE i 5 min; PBS
WVE 2 WU, A 1% BSA Z=iREH] 1 h, #%88 1:50
HMiBE CML —$T, 4 °C R 8 IR HIEN 1:1000 25 GHR
0K T PIIE SR TS 2 he A DAPI UL
PR K I M, EIEMEE 10 min J5 BTG RE
T WSS, WA T REEAH IRV KR . ] Image
T BB LH BED LR B AS R BE Y CML St
SRR
1.2.4 BEL iRy AGEs #5258 MRAEKEEY) A
0.4 mol/L #jZj AW N i 20.0 mg/mL B1E, FAFL

B, —20 °C fiffE.

BEHLIZEEL 5 dpf BFA4E % AB fhARBESAT 1.5 mL
B, EAE (B2 ) AL PR 10 BB, =3
UL TIKESHL, AL LT 0.4 mol/L AP HEI 4k
SEPE I AGEs 3mSR, [R] B a5 B BH P X e A
fhZE, 435 0.4 mol/L 4 2 BE A MR 45 T BH o RE
200 pg/mL S 3L MR W T2 AN [R]He BE AR AE K 329
(500. 1000 F11 2000 pg/mL), FFEZE N 150 pL, &%
B3 AT 60 °C FEIRALEE 24 h f&, BLOELL
I, MZE LS 360 nm R DGR S, #E 453 nm 4biY)
DEICHRIEE, WA AR SIIRAETERE A 5 nm, LUZFEFREY
et T e RPN AR ST LTI
1.2.5 UPLC-Q-TOF-MS 4r#rtR{Efb24 a5y Bkl
KIS B, I 0.5 mL ZlisK i, M7 51 kHz
AL 5 min, 5], B0 (B8 12000 r/min) S min,
B 1 WA T

R = R AH S& A4 (35 A Waters ACQUITY
UPLC HSS T3 (2.1 mmx=100 mm, 1.8 pum), i sh4H A
S 0.2% IR, VishtH B S LN, BHE DN : 0~8 min,
15%~50% B; 8~10 min, 50%~80% B; 10~12 min, 80%
B; 12~13 min, 80%~15% B, it & 0.2 mL/min, 4
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#5330 °C, KM A 340 nm, PEFER: 1 ul.

JIik & B UR N ESI R — Ui H0h
FIEE: 50~1700 m/z; 556 (psi): 50; A5 K (psi):
35; IR (V): 50005 25 F IR (°C): 5005 &%
LR (V) : 100; RlHERE(eV): 10, TS ECH
HFHITEFE: 50~1250 m/z; EFEHIE(V): 1005 Rlfi#ERE
(eV): 40; filffiE L RIEIE (e V): 20,

YRR A1) MassHunter Workstation Soft-
ware LC/MS Data Acquisition for 6200 series TOF/
6500 series Q-TOF (version B.06.01), #¥a 4b FR AR A4
& MassHunter Workstation Software Qualitative
Analysis(version B.07.00) . %5 B S0 K SR iE Bcs
5 MassHunter PCDL Manager( version B.07.00) %%
P ZEFEA UL, R PE A iAo 5 B XM S ik T
VIR, PR A (ke — 2 . 2 fm B AT
GBI . BT RIS, WIAR YR
SCERHRE | BTl 2L R AE I T4 E -

1.3 BEAE

XA GraphPad Prism 6.0 Z44-%) S2 56 8 s -1 7
SR, BAIRZE R LS IR E2E (R +5) IR, ZH ] L
BERHBAIRIZR J7 225347, LRI P FEAR I ¢ K8 5
. P<0.05 2z B A G X
2 HBRESH
2.1 #RTKIEYINT AGEs & pHIFZNE

RS BSA/E FOREAAR F2A4E g Ak BphE L 1L 2
P HIASERY, 5 ZERAE K S MR AGEs A= i p3m il 1%
PEo SERE 1 s, AR BE By ML AE K 29
(31.25~2000.0 pg/mL)¥H —E 1AM AGEs 2k
A IE A, PR 38.47%+3.05%~94.63%+1.48%,
SEEA A B A DG 2R, 1IC, A 53.93 pg/mL. FHPE:
245 FENNAY 1C,, A 26.03 pg/mL. SUERRAEKIEY)
B ICs, W& 5 T BHPEXT B 1C,,, HAK SR B HH s Ay
AGEs &M il il G4 o

100

80 - ]
60

40

= (%)

20

ALK (ng/mL) FHET (ug/mL)

Bl 1 BRAEKERIXT PO AGEs Fy ]
Fig.1 Inhibition of fluorescent AGEs by Sophora japonica
flower aqueous extract

2.2 FRTEIKIRHIXT HDFs 4HBEE K% CML RIAEH
220

Tt AGEs B G RE H, MGO J2ARMphE AL fhid

AR =R g AR, 2 B R G PR AT 0,
FAPRES S i A R FR B 28 %2 (Ne-carboxymethy-
llysine, CML)P'" 2!, DSl s AE 25 1 S50 3 b v i DG e
YEF . FEEFR AU CML 27 AR PI AW L IR
WX, I SR AR 2RSS A, 5 S A E S
B [ AT, S BN M D) R A R AE ISR T, AR
B R P T CML B ZEETERY, H LAY
RGNS AT TCIRAGIN, 58 A5 WL a4 2R FH AR e
456 i) PR T [ Y 22 T B BT AR B G 38 4 BT 1 DU 2
CML %P, [HIitk, 43R H MGO 55 HDFs 4
faeik CML U TS ARG, R SRS LA
P IEARAETE HDFs 40 Erboii b i .

i &l 2 AT 41, 1~40 pg/mL ¥ 4E/K #2455 HDFs
L E 48 h JE ¥R WL AN R TE . R, 1%
LAY 10 M 40 pg/mL VEARGE 7 S ZH AR SR S0
TE HDFs AR v, (5] 3A B RaS 4 CML 445
e R AEARAER, U 1E H A AR B JL-F- A 53
CML. FiAIZH A MGO 43 HDFs DL S dkfb,
H CML Fik & REASHAH M 5.8 i, 2 MGO 7l &g
ZHES CML 125 X(P<0.0001) ., BRPEGIEZH Sikotiey
FHLE, CML Feik Fl RN T 88.11%(P<0.0001),
SEH AT HIGE ] 10 A 40 pg/mL ALK R4 FIAR A
ZHANMIIE T, G55 1A 3B AT, MEAEKEEIT MGO
75 5 BB IAL A A R 535 Ay 3R Sl 4E FH (P<0.0001),
SR RIZH A LY CML Rk =435I FEAR T 72.28% FiI

83.85%, 1=y LN ISR 20T T BHM T REZ45%)
140 -
120 -
3 100 -
= 801
g;z 60
E 40
20 -
0_
ZH 40 20 10 5 1

WA KSR (ng/mL)
B2 AL KRN AT 4k 20 i (HDFs ) 19 40 i

Fig.2 Cytotoxicity of Sophora japonica flower aqueous extract
to fibroblasts(HDFs)

23 BRIEKIEYIXIBE S & KA AGEs 4 B A2

B ft (Danio rerio) J& Ty 038, J&—Flh/NE
MY . HILHH 5 AFEILHHAE 70% HIAHPL
M, 5 A AR I 80% LU L FIYE MR,
A Eb T HAh SRy, BE L o A HA R34, mlin k&
B, AR, AT PR R G A, 25 B (R
MK 2G4 ) | B ST Bh S WL EE 2 R A4
ST K IR B[R] 22 88 T 15 e B A A BV v Th 2
BE I fr A PN 77 A K e AGEs KOBEAR Il 21 85 11 252,
TEBOHEALIE PPNy AT ) 2 R FH TR0,
1, AR SR S bHA S BE D a2k il AGEs, JFFFT R
AT PP B T A AR A1 BTSSR o
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(A)

ALK $EH-10 pg/mL

MGO 0.5 mmol/L

LN 0.1 mmol/L

MEAEKIRED-40 pg/mL

(B) sk
100 -
S
i
=)
H_]% 50 -
2 R
st
0,
251 MGO  ZJENN 10 40
WAL K P (ng/mL)

3 BRALKERPIXT MGO 55 HDFs 40l CML ik i (15200
Fig.3 The effect of CML expression in glyoxal-induced HDFs by Sophora japonica flower aqueous extract
TE: (A) B POEREIR: (B)CML ik BHEETHAS R 1528 FUALLLEL, ++++P<0.0001; SHILH LA, ##P<0.0001 .

W 4, 525 A4 Eee, FH 0.4 mol/L #ZFER
A BH A BXE S a4 E AR U ZH, HD AGEs A4E il i 2 T
R (P<0.001), J&as HAL A 1.2 fi5. SHECRIZH AR L,
BEMAXTRELH. AGEs A= i 2 RRAIK 13.9%(P<0.001 ),
AR AL K B2 B FE S 40 AE 500, 1000 2 2000 pg/mL
R B X B0 T (o B L N 38 R AR T A S A

40000 -
30000 A

5 20000 4

AGEs#E Al

10000 +

1000 2000
WLAEKEEY) (ng/mL)
El 4 MAEAKIRYINTBE D iR AGEs A K

M (5+s,n=3)

Fig.4 Effects of Sophora japonica flower aqueous extract on
AGEs production in zebrafish
T 525 HALI R, *+*P<0.001, 5REAIZ L #L, *P<0.001,
##P<0.0001

HI/EM (P<0.0001), 53 5IFEAR T 38.65%, 61.94% J&
76.85%, HEFI BRI KR
24 BRIKEVERS T

i i3 UPLC-Q-TOF-MS X #2 ££ $& B #E 47 45
T, G546 “ Analyst 1.1.77 J “Peakview 1.2.0.37 {4+
GG R S FETFER . SR ER, 7=
FZAIISCHR(R 1), WIESE T 14 MG LA 5),
PBINEENZIL G . b B 12 I — RIS ST
Bl m/z301.03, UPLC-Q-TOF-MS AR J5%k 4k
R BT AT RER C (H, 4Oy, H W H
m/z179., 151, 121 XMRAITCERIKIKA CgH305. C;H;30,
Il C,H50,, 5 SCHRAGE Mt A3, tb&w
1~6. 9~11 ¥J&H 9B TR m/z301, J& 17 7ot
B 3B T, HEDN A M BT A . S
5 M5 FE T [M-H] A9 m/z {88 609.14, KRR
St BRSO T e A m/z463.08, 551 B 257l
e - m/z301.03, ARYE AR5 S, IF SARUES
WEERSHE] EL X, HEWT L& 5 ot i 22 -3-O-Fi 28 bl- B
ZERETE O 1), 523Gk [32] HRAE AAH— 2, SERRAE
EE S, HAAL G PR YR L B B R] L
B 7 SCHRUE TR DT, S5 R LR 1.
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# 1 UPLC-QTOF-MS % EMAEKIRY W5

Table 1 Compounds of Sophora japonica flowers aqueous extract identified by UPLC-QTOF-MS
J¥%5 B i (min) thcs PR TR INEET MS MS/MSHidE ppm S5 3CHk
1 333 MHEER-3-0O-ZEHM-T-O- MMM Cy3Hy0,p 77221 [M-H]T 771.1965  609.1447;446.0843;301.0341;271.0219  —2.4  [34]

Mk 223 - (152) - B -

238 7-BA

C33Hy004 756.21

3 3.55 Wit e Z7-O- 25 7B Cy;H300,6 610.15
4 4.01 / C3,H35050 742,20
5 435 T Cy;H30046 610.15
6 471 SR C,,H,00,, 464.10
7 4.86 11T 3-0- 2 A h C,;H;00,5 594.16
8 4.96 KA CysH;,0,4 624.17
9

5.08  MitH #E3-0-BZEHTF-7-O- WA T C,;,H,00,6 610.15

10 533 Wik 2 2 3-O- i J AT C,;H;00,4 610.15
11 6.01 sy C,,H,00,, 448.10
12 7.47 Wit Rz % CsH,,0; 302.04
13 8.75 IIE:N C,sH,,04 286.05
14 8.91 SRR C,H,,0; 316.06

[M-H]" 755.2022
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