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Differential flavonoid compounds in extracts of Sophorae Flos Immaturus
by different extraction methods based on HPLC-HRMS
combined with multivariate statistical analysis

XTAO Yu-sheng, CHANG Yan-yan,
ZHAO Meng-ya, TIAN Lu,LI Na,ZHAO Huan-xi* ,XIU Yang "

Jilin Ginseng Academy ,Changchun University of Chinese Medicine ,Changchun 130117 ,China

Abstract : The differences in the composition and content of flavonoids in Sophorae Flos Immaturus extracted by heating reflux
and ultrasonic-assisted extraction were investigated. The qualitative and quantitative analyses of four flavonoids,including ru-
tin, nicotiflorin, narcissoside and quercetin, were established using high performance liquid chromatography-high resolution
mass spectrometry ( HPLC-HRMS) . The heating reflux and ultrasonic-assisted extraction conditions were optimized based on
the absolute contents of the four flavonoid compounds,and optimized extraction methods were developed. Principal component
analysis and partial least squares-discriminant analysis were employed to compare the composition differences between the ex-
tracts obtained by the two extraction methods. The results showed that the four flavonoid compounds had different optimal ex-
traction conditions, their total contents in the heating reflux and ultrasonic-assisted extracts were 245. 82 mg/g and 303. 34
mg/ g, respectively. Significant difference was observed between the extracts of the two extraction methods in 23 components
of which nine differential compounds, were identified. This study clarified the differences in flavonoid composition extracted
from Sophorae Flos Immaturus by heating reflux and ultrasonic-assisted extraction methods, providing valuable references for
the efficient extraction of flavonoid compounds in Sophorae Flos Immaturus.
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#i K ( Sophorae Flos Immaturus ) J& & B 485 ¥ #E
(Sophora japonica L. ) W TH#EAETE , it —Fh A TH
UL AR MR 2 AL . BOK IR T H AR T
B AECHARATFTEZ) th 51y bl Tz Fh e T
W H AR BRI R
KU T BT S Ay, e R 2
SR Ay, B P AR e i
S BRSSP0 A R R AR 45 &
PGP PE MK i DAY BT R S B G T
MHAEH KA A =, ETTER R By & 25
YOI H SRR B2 A A A2
AR EE R AR AR EC Y g e i A
B S R IARBOL AR BCR L AR
TG KA T o fin A o] S0 0 7 i B By 1245
VESRTAE 55 R 38 v 24 808073 R RSP 42 T,
JAE X PR 7 A AT LA v A5k AR K 2 SRR T 26
T3 AR AR B A A — 5 22 5, T X A 7 v %)
PR SE I 3 1 S ma AT /> R GERYWESE . e Ah,
TR R R TR R MK P B R A R
SR, BROK BRI 2 1 3 22, 3k 5 308 B 55+ 1Y)
I 5 300 AP 22 o I B ) 286 A 5 0 ) e 5
A B TR A5 T MEA Y BB S i RO AE
TR 4 PRSI FHEOR (HPLC-HRMS ) EAT e B2
e R AU i B ASTE T AR L RERB IR I E PR S
SE M SR I Th ) Z2 B0 [F] R P OFARAR OR S Y
i ReE " AR ) B R A R
I 0 O 1 28 S o AR AL TR RO

ASCEE T HPLC-HRMS AR S, 77T KAl
HEAEH M RS 4 FhEER2E A G 00 R E
NI e S35 58 T BEBUCR AR A E] R
PR BT R B RR K v 4 B BTSSR S A R Y
SR, ST TR R IO . R 2 oG it o
VR T PIFR R O ¥ S BB K 2 ) rh 2 R 2 A
IS JFEE T 25 EY , DI EK T s R
KT AV A PR R S 2%

1 SLIFERS
1.1 Z5#f

BEK (HE45-:200701 ) W H 2 BT FiEh 251K Fr ik
MABRA ], 2R B 25 KA s NS FE2= bt
FEBERRIC T IE 01 %5 N TRHE Y #R ( Sophora ja-
ponica L. ) B THAETE , IRAF T35 M NS FLABEY
BEREPIBRAS G (BRAs 2 :4423089) .

1.2 XFE5iF

Ultimate 3000 %4755 %% & AH £2,1% . Thermo Syncro-
nis C g {4354 (2.1 mm x 100 mm,1.7 pm) .Q Ex-
active 15 73 ¥ VO AR AT &5 1 37 B0 38 BIF 5 A (36
Thermo Fisher Scientific /3 7] ) ; Hyper Sonic DT-A #8
FTE Uk A (B D 36 8 AL AR AT BR A W] ) 5 DF-
1018 HEACE R IR 1 4% (T & TR
A BRZAT]) ; Centrifuge S810R ¥ V5 iRtk B AL (18
Eppendorf A7) ;0.22 ym £ 231 2 ( 3£ What-
man A A ) ; XS-204 431 K ( 35 [E METTLER TO-
LEDO A 4]) .

P N W IR (a4l 72 15 Merck A H]) ;
ToK W (o3 A 4, R EHT I RS 404k TA R H)
FOT (it 5. DI3HB202516 ) | #if f¢ R (Hit 5.
C28J11Y115820) KAl (41t : SO8A8D33447 ) 4
FEAF (52 Y22011H119335) b ofiE it ( 4l =98%
PR A W R B PR A ) 5 Al ok (HLBE R
18. 25 MQ/cm) /iy Milli-Q 47k HL ( 35 [ Merck Milli-
pore A H]) il 45
1.3 SSW&H
1.3.1 &#4n

TSI 0. 10% M MKW (A) FIZHE (B) 5 46
FEVERL AR :0 ~3 min,25% B—45% B;3 ~ 4 min,
45% B—70% B ;4 ~ 10 min,70% B ;10 ~ 18 min,70%
B—80% B;18 ~ 18.5 min,80% B—25% B;18.5 ~
23.5 min,25% B; #1&:35 C ;i i# : 0. 20 mL/min;
HEFERE:2.00 pL,

1.3.2 it

LS B T, 57241 KPay B3, 30 1/
min; AL AR :296 C 5 B 1L f A IR 325 °C s
W55 2% LT 4 000 V5 B B i =, BT i v il :m/
z 100 ~1 500,

1.4 SLWHZE
1.4.1 MREGATLHE

WUE RO 256 2%, T 80 CHLAH b T 2 1E
o, i 85 B, T 4 C TR TR AE
1.4.2 ARG eI

RS EHRE THRM KB R 5. 00 ¢ & T BR G
HL A 70% C %W 200 mL, @ 73450 #1 F K v
Z 80 °C, [y 4L 60 min, R EIZE = 5,8 000
v/min B0 10 min, LW, H 70% L BEAb 2=
200 mL, 75 B FEA AR BOR . BC1. 0 mL $21)
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W L) 70% 2 FEE 452 50 mL, i 2.0 mL 5 0.22 pm
B ug s 1R,
1.4.3 MKW A B HBIRIR
KRR E TR K R 5.00 ¢ B THEEHE S,
JA 70% £ %5 200 mlL,40 kHz 25 8 75 4 B 52
B 60 min, 8 000 r/min Z.» 10 min, B F &, F
70% Z AN E 200 mL, 75 2 MK 5 R BUK . B
1.0 mL 250K L 70% 2. FE5E 25 % 50 mL, B 2.0 mL
i1 0.22 pm g BRI
1.4.4  FRBEZER O BAH
FEEERE T T MR KA AT AR i o
1.00 mg, 533k 70% £, B i IF 1 25 2 10 mL, il
15 4 FPPFRUERE S TR o TH 70% 2B bn A 45 VR A

Beh— RN E (0.000 2 ~0. 100 0 mg/mL) 1
FRUER W, 2 0. 22 wm BF =t g 4. A A HPLC-
HRMS 5 BRI, ARSIV W VR B2 AR A
W T R AL A , 251 4 RS DR AR i 22
1.4.5 $RAF Lt

J5T HPLC-HRMS Jg 70 A oK S2 Iy v 4 A
BIRZEAE P i, 43 00 25 S8 0 A (] 3 R 7S Rl
BRI SR BRSSP XT 4 Rk & B S R 058
Wi 252 B O A5 S JBUV 7R | 4 BB 1] vk [
o BRI S . B MU R H 53 A KF,
TR ER 3 I BARFZ A AR W&
1,8 FH SPSS %k {4:( Version 19. 0,2 [E IBM /A7) 9k
TTREAR Z 1Y 22 5 P 50 #ir o

x1 BARBHBERZZERER

Table 1  Information on the single factor investigation of Sophorae Flos Immaturus extraction
$EW5 15 PEIA R K-
Extraction method Extraction condition Level

S Heating reflux method

V& & H Liquid to solid ratio
PLEURTE] Extraction time

IR Temperature

7 B

Ultrasonic-assisted method

W& [# EE Liquid to solid ratio
HEHUHTE] Extraction time

ZEEHRJEF Ethanol concentration

ZTEYe B Ethanol concentration

0% 10% 30% ,50% .70% ,100%
10,2030 .40 .50 mL/g
10.,30.,60 .90 ,120 min

40,60 .80 C

0% 10% ,30% ,50% .70% ,100%

10,2030 .40 .50 mL/g
10.,30.,60 .90 min

1.4.6 ZusitoH

SRR 427 R L4037 THUCT HE U TR 4R
BK , B AR 7 B AT R 6 U, 421 37 IR Jr ik
RAESRICY) ) HPLC-HRMS %8 5 504k , K 45 31 1)
5 A SIEVE #44F ( Version 2. 1,3 [E Thermo Fisher
AT FEAT U DEHC WX S T AR — 1k, 1 B A
AREEL AR DR B N I] WS BE B LU B R
FAni R 7 R IE B = T 80% AU B ) , K5 i dls
5 A SIMCA-p ¥4 ( Version 14. 1, Fii #it Umetrics
N AT FE A ( principal component analy-
sis, PCA ) Fll i f5¢ /N — F-H] 5] 43 1 ( partial least
squares-discriminant analysis, PLS-DA ) , ] f] SPSS
AFSEAT ST REAS ¢ G 56, PP i A o] 3 7B 7l
B B A& W 2 18] i 22 5, W Kl P o<
0.05, 456 — R BT BCe vl 2 0 e A5 1R
2B YIATA Y E

2 RS54
2.1 HPLC-HRMS 4#f 4 MERLED

PR R AL 0 T P 4 B 4 B 1Y) S 8 Tt
B4yl antE 1A 1B frs. DLEE) b AH X 04 5%
FERSER 4 PP 2SIk A Y s X 2 TR L h
FENTHORPRIC I 1 ~ W 4, 3l 545 A 5 LT
PREFIHR] ([ M-H ]38 g SRR 3 (& v] DU a2
W1~ 4 2l R T AT KA M R, B
IR (s B MEs G B8 FFR 2 b, ET ]
DAE A TR 0 =2y (2 BR 2 T 4h
A HAEE2EL &Y, R X 2 M 2R &9
(A5 T AT AT AR A B M A 1) L T 5 i, BB A,
PR 1 B4 R i g 246 o) 55k B AN [) , 3 BH 9
IERER G S A ESR . PRI LR HE
YR E 22 5, & 1B #1 5. 33 min 1 5. 51
min Y EGEIEIE A I IAER 1A b, ik, A 02
25T PR 7 2k AR R o S 2 5
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Fig. 1 Total ion chromatograms of heating reflux extracts (A) and ultrasonic-assisted extracts (B) of Sophorae Flos Immaturus
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Table 2 Chromatographic and structural information of the four flavonoid compounds

m/z [M-H]~
. i e .
95 & ST B A ZEH
i = ‘R Lz M H IR H Molecular Zhifly o
No. ('min) Compound Measured Theoretical formula Structural formula
value value
1 4.35 a T 609.148 6 609.146 1 Cy7H30046
Rutin
i t U
2 4.85 Kz 593.1562  593.1512

Nicotiflorin

3 5.01 7k-1]||T—.l_: 623.163 2 623.161 8
Narcissoside
4 6.71 WECR 300 2356 3012305
Quercetin

Cy7Hy 055
OH OH OH

CosH3, 046 O
OH O
OH OHOH
OH
HO ) O
OH
CisHp 0, O |
OH
OH O

2.2 AMEMELSWHIEES T

W LA F7s 4 i ERZAL 590 AT LIAE 12 min
WA BB B o oA T AR AE T KA A 36
U R 2 T A R B, R 4 RS R
[ M-H "B 1594 BCES 7 3t T+ S v v W 0 (23

WETH AR o LA 7 ARV B Ak 5 0 £ 3 0 T ARG Ak
BV EAER a2 S 15 3 4 Bk & W bs
HERNZE . ik 3 s, 4 Rk &9 0 bs dE it 2 i A0
7 Z2 % (correlation coefficient, R) #J KF 0.996 0, i
715 H U TTARURTAR B8 22 ] RSB 2 G &R, OF H&k:
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R3 AMEMELSWHIRER L EXRY(R) MEEERE

Table 3

Standard curves, correlation coefficient (R) and linear ranges of the four flavonoid compounds

CiES (et il TR FREL LR
Flavonoids Standard curve Correlation coefficient( R) Linear range( pg/mL)
75T Rutin y = 33930.17x + 421 311.66 0.998 2 0.5 ~100.0
HHAEH Nicotiflorin y = 16 627.42x + 189 411.35 0.996 7 0.2~50.0
JKAIFF Narcissoside y = 18 415.13x + 89 776.82 0.997 0 0.2~50.0
#it B2 2 Quercetin y = 35728.31x + 174 446.27 0.999 6 0.2~50.0

AR P RO R L
2.3 ZLREFHXRARRYSENZIT
2.3.1 BEARRRI S Z 0 H 0

T X T A 3 A 7l B AR A 4 b g
AL B S e B 2 ) S 25 2 S n 1K) 2
IR Y EEREACT 30% I, M AEEE K AL A
BRSPS AR AR . FilE £ Wk R, 42 )
RGBT RO T RIS G AR
it I H LBl FEARAL & P 20 1 ) U B e
LA P A TR R B 2B
W RESENN, i TR 5 B R AL ) A R 2 A
AT, I H L BERERS R 20 15] 69 SCREAE D, DRI 4R B
P RGRH TR SRR AN 9 Bt E 2 vk
9 50% , SRBOST HEAEH M R R A E vk
70% , [H I J5 22 52 56 FH 70% &, BEAE Ry B U7 7
LA, A ] B3 T S IBOHR B AN, A P Al
B B BRI T RO B R
2.3.2 REWAMRKRBSEZHHA

P 3 SR 1A [ 8 5T L X A [ 3 A 7

B T Rutin
100 | EZZ HEAEHF Nicotiflorin
KA Narcissoside
B it 57 % Quercetin b a
% 80+ b E ab
g
E 60 z a
S o 7 b
41 d S ? ZN ?ﬁ
7 d g§ §§a ;§a é§
d b
e - WHN AN AN
0 30 50 70 100

10
LBHREL E

hanol concentration (%)

£ & Content (mg/g)

IS4
w

B EE B K H 4 B R 28 B A P a1 52 i) B 241 1)
WEMEZE S 4 PRSP A0 42 S 2 Rl
L0, SR [E LIk 2] 40 mL/g B, $2 00 1 &
KB RAE, HAS P [ g 2238, 224 ¥ [ L
H 10 mL/g 3§/ 2 40 ml/g, 875 Bl B 52 B b &
Va7 109 A W hnER el A 4R ) 7
B T2 1.2 % 33X P RE 2 R ok P 4l B 4 HUPE
FAR T AT, BRI i A2V AR B S e R
e A 7 PR R B O 5 i B AR [T HE R 40 mL/ g
2.3.3  JRIE AR R A TR

W 4 Fr 7, AR a3 AR 75 B F B 4 F
B AL B W 1 e B R IS () T in o A
(81378 %) e A H BT 6] 27 90 miim 8 75 4t 1 114 e {42
U] & 60 min, $2HL 10 min B, ik (al i 2 28 ]
DS RIR R EY) , OF B 5w W] s 78 S )
Jrik e $RE30 min 5, 887 5 B BRI 2 T ORI
RO I A R Ty ik AR A AL
() e AR 2R T B W3 7 o fR AT D, im0
Tt AT B KR AR AR K A A 4 B R ) ) Pk

I T Rutin

JHTETF Nicotiflorin
] KA Narcissoside
- Hit 2 # Quercetin

20

S

160 o

120

80

30 50 70
Ethanol concentration (%)

10
ZRERE

B2 ZEREXMMEGE(A)FBEH(B) RN 4 HMERELAWS BN

Fig. 2 Effect of ethanol concentration on the contents of the four flavonoid compounds

extracted by heating reflux (A) and ultrasonic-assisted (B) methods
R E R TR A R A B 22 57 (P <0.05) , FIA], Note; Different letters indicate significant differences

between groups (P <0.05) ,the same bhelow.
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A 1504 I T Rutin

JAAEF Nicotiflorin
KAl Narcissoside
B i K2 %% Quercetin

90

60

HN

NN

OO

¥4t Content (mg/g)

Lo R

4 4

S
[
S

10 20 30 0
[ b Liquid to solid ratio (mL/g)

1504 [N 1% Quercetin .

I T Rutin
U777 JMAE+ Nicotiflorin
R 7K Al Narcissoside

20 30 0
[ L Liquid to solid ratio (mL/g)

3 REIEEAFAEG (A) FEBARE (B) R 4 HEAMXL S EENZM

Fig. 3 Effect of liquid to solid ratio on the contents of the four flavonoid compounds

extracted by heating reflux (A) and ultrasonic-assisted (B) methods

B, A7 A B A R I TR R O™ T R B =% A 10
min B fge AR T [, i B4 [ 3 A0k P A 1 i BRY

=

I T Rutin

JEA1E Nicotiflorin
il /KAl Narcissoside
_ B 1 % % Quercetin
B o0 ] .
g
§ 60 P N y,
: 0l "
¥ 1
JRAN ZN 0 2N

S

90 2

1 30 60
HEHUES [H] Extraction time (min)

=)

%t Content (mg/g)

W E ot m T2 13 A5 F 2.7 £, Bl
R TR X P B 7 3k R 2 B R

I T Rutin

2001 JHAEH Nicotiflorin

KAl Narcissoside
B K2 % Quercetin a

90

30 60
HEHEL}A] Extraction time (min)

B4 HRENE B BEGE (A) FB AR (B) 2RI 4 MEME XA WS BN

Fig. 4 Effect of extraction time on the contents of the four flavonoid compounds

extracted by heating reflux (A) and ultrasonic-assisted (B) methods

2.3.4 RBUBREXNMARBSEEAH 0

4 T e RS Ak 5 1 i BB 1 34 B R S () T
MG AN, 40 CHf KAl A4 S S o 2RI
EE TR 2 80 CHE, KA Ay & 4 i 1 1. 4 4%,
FET MRAGTT R R E I R RS T 1.9 4%,
FERHIKAN Y A2 3R BOR B 1 5% i /N F Hofth 3 Fpfb &
Y.

SRR, AN R AL T 3 51386 A A 50% il
70% PR A ] e B8 B, 2T R e 2% Tl
BAE T0% B0 W b i 7 A B AR B . AE e 51
T R Rl A R R B AR 4 R SR S
91k 245. 82 mg/g F1303.34 mg/g, P, A5
BB BT S A T AR K A B ) ) 4 B

2.4 ZILLEitor B E AN A B R B A =
SLEW
2.4.1 PCA

BT ZR SIS A 4 SR s, T ] 3 R e e
BOFRIAY 4 B g WAL & P & A7 AR ] R 22 5%
BEAh, AT TR LA K S O w8 1 S 2%
BT E B T R 4 Fh Ak W LAh, (0 i T R
HPLC-HRMS 3% [0k B AL ARAT PR T ik 32 iU 2
[F1) P A 2 S A5 00, oK A 3 A ol 77 32 i B £
EYIARITER R . IR 2088 HOR X 73 P il
SEWOT I 14 1 B I U S BUY) 2 1a) 1 22 S5 4
a3 o o3RI FIOC AR B8R el R 75 i B 05 95
FE7S U A BCIR] — HE A K K, K 32 U 9 HPLC-



2048 KIRF=YIB R 5T K

Vol. 36

HRMS ##54b 3 J5 i#£17 PCA 438, PCA 1540 B0
Bl 5 [T, 7 95% 1 A5 DX 8] N T A5 R b 241 TG S
Ho FERA 1 MERS 2 558 T 58.2% F
14.0% Wy A8 i, R 5 ARER T 72. 2% Wy S AB 4,

PRI I R RE il m] LIGE 3 PCT B R X, 31X
R ENZ A7 B35 22 5, R BUT A2 BE
MR K £ B i ) B TR 2K B o

= — @ Jn#AE1AE Heating reflux

@ 7548 Ultrasonic-assisted|

N
/98
/] 9

%

S

40
|20 N
g |
< \
< 0 \ \
=) Y
8 \Q‘. )
-9 i/
20 | s B
40
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B S mnmEiminiE s R RE PCA B E

Fig. 5 PCA score plot of heating reflux and ultrasonic-assisted extracts

2.4.2 PLS-DA

FIIH$& B 9 HPLC-HRMS %45 2 37 PLS-DA
FRL, A 6A B, BESL BRI SR N R =
0.996,0° =0.925, FH 757 ) PLS-DA R A B

GFRORLE FITUIRE g o e Ab, S T kG T B AL
RO R TAEA RS B RS U5, 2547 T 200 1K
REHLE SRS, WP 6B BRI Bk R Q°
Py NT ARG, RS AR AT I L

A B
40 [ @ M Heating reflux 1 LES I
,// @ EEGL Ultrasonic-assisted _._ —'---'""""'.
- 1 0.8 |
— ™ -
g / " 5 /o ‘/"
1 / \ [ I ’/'
= \ [ \ -
80 { ”
s \ | | \ * | ”_a'- I
| e [ e
20 \ @/ o H
-
40 \‘\.\;\‘¥ | i e T
———
-80 -60 40 220 20 40 60 -0.2 0 0.2 0.4 0.6 0.8 1

0
L[]

Correlation coefficient (Y.Y,,.%)

6 AR [l A0 A i B SR BN A fn B9 PLS-DA 353 B (A) #0200 )R FEH B 4R (B)

Fig. 6 PLS-DA score plot (A) and 200 random permutation tests ( B) of the heating reflux and ultrasonic-assisted extracts

AL 6A Hha] LUF i, oA [l g 1k 7S A B 42
SR ot B 23 B 0 B R O 1 SR IR A o TR A
TEFE ARy o G5 S, PLS-DA FEAL ) 48 fif
RS 3 20 DTk 22 S PR ROR I A8 1 5
HAR 1 % 52 (variable importance for projec-
tion, VIP) fi, LA VIP {i > 1.5 s, ik i 23 4
2 WENIT . SRR K5 P IR T X
e R B 22 . AR A R SRR L S
9 NEFIEY, TEAIE B LR 4, AL E
19 Fh2EFL B, S R iR a Y, 4 Fhe
BRG] B R X 24k
B W) BB BRI S 1 23 B AR, 3 S T 0% &

B R I, I EL AR 2 O 5 E AT R SR BUS
A WFEVERENE . 2RI 4 P ERZEAL S PR
PRSI 1) 22 5 DTk R, 1X R A P AP 4R IO
X RS PR G RO . 3R 4 R T ik 2k
2e5eAL A W B 5 i LU AE, BV RS B 5 S
PR B B e T AR B LU (R, AT LA M, VIP fR B
KRB Yy 10 o 19 o 5 3k 48 BBCA AR 0 5 22 S
Ko FRS S HLER T 1 R A8 5 75 A
BAAR A & B LA/ T 1 RIS B S
IR RIS A, AR R T A R R EE AT
R P AT B SR IR, TR AT ALK SRS T I
TP R, X5 BN R B A LR — 2
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Table 4  Information on the differential compounds between the heating reflux and ultrasonic-assisted extracts
m/z [M-H] U T PR LA
JrE (7 3l B/ AR 97
4 VIP tl,{ La RSN B Molecular Reak are.a %}%Iiﬁk
No. ('min) Compound Measured Theoretical formula ratio ( heating Ref.
value value reflux/
ultrasonic-assisted )
1 13.82 4.45 T 609. 141 2 609. 146 1 Cy; Hy O 1.429 20
’ ’ Rutin : . 2730 V16 .
i e
2 8.74 4.93 J:L]?Eﬁ‘ 593.1552 593.151 2 Cy;H3, 045 0.583 21
Nicotiflorin
3 7.78 6.78 Qfﬁt;&(‘in 301.230 8 301.230 5 CisH,00, 1.273 18
4 5.75 5.0 KAEE 623.1682  623.1618  CyHy0p 0.739 2
Narcissoside
5 3.83 5.77 %#}ﬂ?}ﬁ— 577.159 2 577.156 3 Cy;Hz0 04 0.830 23
Sophorabioside
LI 2% 3 -3-O- R M -7 - 4 W ;
- Cy33;Hyy O
6 2.67 3.32 Kaempferol-3-0-sophoroside-7-Oglucoside 7711918 771.198 9 33740 0.860 24
7 2.62 8.58 Zki»%ﬁl 779.458 2 779.458 7 CpHeg O3 0.917 25
Azukisaponin 1
8 1.85 8.48 a’j\ﬂ_% HA_H 795.452 1 795.453 6 CpHgg Oy 0.919 26
Azukisaponin 1T
B g s
9 .63 7.51 R 315.0522  315.0510  C,Hp0, 0.950 2
Isorhamnetin
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