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Abstract: Objective To establish the HPLC fingerprint and muti-component analysis of Moghaniae Radix and provide reference for
quality control. Methods Waters XBridge® C,,column (250 mm x 4.6 mm, 5 pm) were performed on HPLC analysis. The mobile
phase was acetonitrile (A)-0.1% acetic acid (B) for gradient elution. The flow rate was 1.0 mL-min', the wavelength was 260 nm
and the column temperature was 30 °C. The content and fingerprint of relative ingredients of 24 batches (the numbers were S1—
S24, in which S2—S9 were fresh whole plants collected and dried at low temperature in the laboratory, and the other samples were
medicinal materials or decoction pieces purchased from the market) were measured simultaneously, combined with cluster analysis,
principal component analysis and orthogonal partial least squares-discriminant analysis (OPLS-DA), which were applied in

comprehensive analysis. Results The similarity calculation results showed that the similarity of each batch was between 0.707—0.981,
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and 11 common peaks were calibrated, genistin, 6"-O-malonyl genistein, genistein were identified. Cluster analysis classified the 24
batches of medicinal materials into two categories, samples S2, S3, S4, S5, S6, S8, S9 (all fresh whole plants) were grouped into one
group, and the other 17 samples were grouped into one group. According to the principal component analysis, principal component
1—4 was the main factor affecting the quality evaluation of the samples. The first four principal factors were selected to score the
samples from different producing areas, and the comprehensive score of 24 batches of samples was between 5.34 and - 3.61,
indicating that the quality of each batch was relatively different. The highest composite score of the samples was S4, while the
composite score of each piece was lower. The quality fractions of genistein, 6"-O-malondiacylgenistein and genistein in 24 batches
of samples ranged from 0.10—0.57 mg-g™', 0.11—2.85 mg-g™" and 0.15—0.71 mg-g"", respectively. The quality fractions of the three
batches varied greatly among different batches. The contents of the three items in batches generally show a trend of two low and one
high. It was suggested to use the sum of the three items as the quality control index. Conclusion The established HPLC fingerprint
and multi-component content determination method are stable and reliable, which can provide a reference for the quality evaluation
Moghaniae Radix.

Key words: Moghania Radix; fingerprint; multicomponent quantification; chemical pattern recognition; genistin; 6" -O-malonyl

genistein; genistein

T ik v &R Y = 1 T 7 4k Moghania
philippinensis (Merr. et Rolfe) Li.. K+ 7 ik M.
macrophylla (Willd.) O. Kuntze 8¢ 45 & T J7 #k M.
ferruginea (Wall. ex Benth.) Li. [ TR ik H,
TR S TS AN S T 45 RUBR IR T R AR s %
WA 2, EFE T oM & m X,
TN W T (Y 2 SE B %D, #Ro8“ T fih
P70 AR R DAANS L, BYRHIE . TR
REAME G 25, AN H 3z, i & SR AE N
TEE 7K CH: AR 5 L AR T 6 I B2 55 2 M b i 2
W E R — e HEr, T TR R EAE T
X T 3R AS R P 22 18T DX 53 5 56 S 40 T 4k e K
T T RO SL AT R, B = 8 — R bR, B Bl
853 3 R B 2 of I ) S R A o € T 24 92020 48
FROR T T 4R 204 1 o 2 S R KU, 77 s Wi
S i Bl S BT FR R DL S8 — , A v Hh 7 A v g R
NE AT 4R R T 4k IR U A B ) K
V2, T WA AL M T AR USSR e BT Tk, R L
RIS T TR IR A T2, 32 RO 1 g%
HERIsE W, FEAM IR E S ZA ST, R, @R
B BT T 4R 25 M BT RN 7200 T Hlm RS FH B A
R E R

H 248 SURIE AR b 25 B S bR vEAR N E T
R, GRE R AE S, H A R R AR 4
45 s, HPLC fa ot Bl 45 & b it & 2 04T
R SN SR G 4 T Hb e B o 24 1) o B R AL TR I
SIS NG T TR R A SR s
76 B DA T 7 4R 2 B ) oAz W R B 24 41
AN TR SRR )T T R A8 Sk v, AT 4k )
HPLC $i5 SU &3 , 2K F o 24 (5335 48 20 B 1 AR oL 2

PEAN & 8 (2012 fiO 3E AT A BLEE VR AN s 32 ] SPSS
26.0.Simca 14.1 #AF X 45 AT it 5 70 i L T ik
Lo B 5 R AE B4y, 0 A s kAT I E , LA
T TR EPR R I ST EARAE R e SRS
1 #
1.1 FEUE

Waters €2695 151 R VA €4 5% 4  PDA 6 il 2% Al
Empower L1 3% (32 [E Waters /A & ) s ME204E 1 Jj
oy 22— BT R LR -FE R 2 G C B A R 2
A 13 SQP H Jior 2 — BT KL 38 2 AR
BAEEDO A IR A 15 SB-800 Y 75 I 75 e % (7 3
B2 LR R A IR AF]L, THE 800 W, AT 40 kH2)
1.2 A REZER

F R g B R RO & 7 i =98%, it 5
PS000784) « J¢ K} A (it & 7 $0 =98%, #it 5
PS000781) . 6"-O- A — i 1 G4 Bl A H (Jiit & 7 F =
98%, it 5 PS010924) I [ B 4B 15 B A= W Bt 45 i 1y
BIRA A FHEE b al, B 25 82 A5 X5 A IR A
FD) ; LM (B 4L, Fisher 24 7)) 3 UKESFR (A ik 46, K
BT ARAL R s KN B AR K.

L& BT FrdRoRE 24 ik, 4 5 N S1~S24,

H1 S2~S9 A SRAE (BT i A MR AE A , S 56 == KR T
FRIIAS , BT 78 P R 25 K AR B 9T R %S 8
SR TRREHEYD E % T T Kk M
philippinensis (Merr. et Rolfe) Li.v K M T J7 4k M.
macrophylla (Willd.) O. Kuntze, H & F¢ i N 11737 16
SESIM BT T RVR B R 2R AR 1.
2 FERGR
2.1 Y

X H Waters XBridge® C,, & i £ (250 mm X

35 )

l



£ 2466 - 455 F12H 2022F 128 ‘ﬁﬁ-#ﬁﬁtﬁ: Drug Evaluation Research

Vol. 45 No. 12 December 2022

®1 Th#uERER

Table 1 Sample informati

on of Moghania Radix

95 S RS B

St ST TR 1% I PE AR IR L B P R
S2 STk it BTN KR

S3 ST Tk 2k GRS, 14D IEER

S4 ST Tk Zp G 2 4R A4 J PR

S5 ST Tk b Geds 34D J PR

S6 ST Tk 2P G IR 444D AT E S

S7 ST Tk it (B A JTPER SRR E R R
S8 KT Frik 2ot GRED J P R ZG ZiTL

S9 KTk it (B A i NERE)

S10 YT TR ikt (B A IR EEHRER AR E
S11 ST Tk 2yt GRED JTPERE SSRGS
S12 ST Tk 2k (HF A TR EEARERE R
S13 ST Tk 2t G IR EE AR AR
S14 ST Tk 20 (B A S

S15 KT Frik ikt (B A TR

S16 KT ik (%1 bR EE AR 2V AT IR
S17 ST TR 1% ST =3

S18 STk 7t IR G A
S19 ST Tk 2t IR N R BR B ] 24 4
S20 ST Tk i (U, P 2D I VAR IR 2 25K WA
S21 ST Tk Y J K A A AR AT IR A T
S22 KT ik W J P K A T A ROR AT R A T
S23 ST ik (9 RS ANE PN
S24 ST TR (%1 7 FE P B A AT R DU A A

4.6 mm, 5 um) , Jii 3 FH A 4N (A -0.1% & IR ¥
(B , B FE Y Bt 0~5 min, 5% A; 10~20 min, 5%~
15% A;20~40 min, 15%~40% A;40~45 min, 40%~
55% A; 45~85 min, 55%~95% A; 85~90 min,
95%~5% A, R & 1.0 mL-min™", 7 30 °C, #F
FEE 10 pL, f 909 K 260 nm.

2.2 RRHHE

22,1 RA X SR H S R RRE QR R
F VR 67-O-T R GRACE R HE SIS T
I N 70% HRERCH B =R E 4 0.5 mg-mL ™' 4Lk}
RN R i 45 VA L 0.5 mg-mL ™ BB AT X R
it % 0.2 mg-mL™ 6"-0-1A Mk 3 Yo Bl A F 5t
FR s £ TR 93 9 R 6 % B b i 0k TRk A 4 VA TR
1 mLF 10 mL &, I 70% H B € & 2 %)
FE 1250, 45 BIR A 55 HE SR

222 FESETACER  HUT T HROE B bR 2 AR, U
T G TR 50 °)C T 15 4 h, D) s TR 2544
YIRS BTS00 5 USCBR (R R 5 o 16 R 2 1R T 18

0.5 h.
223 M amER R H S BU2.2.27 00 &
Iy AR R BRI K20 1.0 g T 50 mL A FE 4k
TEI A, K 2 N 70% FEEE 50 mL, % 2€ , AR &l 5%
BFEHEI &, 5 E 10 min J5 , B8 AL B (Th R
588 W 41 40 kHz B} [1] 30 min) , il , FE IR i
F 70% H B 7K AN 2 6K 1) & B 57 5,0.22 pum Y8 I8
b BRSEBER , RO S VA

23 FEFER

231 K& EWE BCE g G SD
HR“2.17 T T €835 2% 1 % SRk A 6 I, i sk i ]
K ] 55 25 M 2% 04 2 R 2 £ 0 48 S0P 1 R AL
M & 40(2.0 JRO CBAR R AR AR BLEE VEAN 2 400 % i 45
EREE AT . 4R BoR, BT S kBB A
KT 0.99, K BB AS % B R 4F o

232 =HEMWRE  BUE—FE S SD 2237100
77 & AR AR 6 0, 2.7 IR ik S
B AR A E . R A RUE VR RS B



5E45%5 F 128 20225128 ﬁ!‘l-i{-‘[ﬁti Drug Evaluation Research

Vol. 45 No. 12 December 2022 - 2467 -

W EAT o BT, 45 R R, IS a1l BUAE LR A T
0.99, K7L HEE M RIT.

233 FE R RS S D, T
02.4.8.12.24 hiEA7E , i il B . R FH AR AL BE
T RGN RS REAT T S5 R EOR, i i A
FHBLEEAE T 0.99, 2 B A0 F I RAE 24 h W ARUE -

24 TFTRREQEVEEILIR S

241 FrkfastEigmA R W24 fT Tk
M #2227 U N J5 %4 W EAT AT AL 2R, 4 42.2.37
T 1) % A AR Sl VAV F6 BB 2. 17 T € 25 A 4 )
HERE 10 pL, B dE S N Origin 14.1 544, id 5t (01
SIS INERR

3
1 ) 4 56 . 3 9 10 1
_ 4 Y B A e Ao Ao e o . p
_ . e A A e A A R A $24
—) h A A PR ORI | S PN W n S23
j | N o | A+._AIL~'\A—J\—~——A—-JR §22
. ]—" A 521
A . PN PNy, N P S A 520
_l Jod I BN | rrm e §19
A T e et A $17
A b . A $16
j N || n . A A Jl A A 515
“ ~ L NN A A A o A $14
9 4.l,y L._u___m_._h__JU_AJ__/HMM\_p J'C/u'; A 513
{ ~ A A A ~ A $12
A N JL__IU;,J\A_A_—JL—ILAH—A—/%
X [ . A PN DAY . 2;0
| . ‘, | VT SN Y A S7
j S S L, AL P S SRS | A S6
. Ali e N {. A S5
_ M i dadr A e Rin A | s4
.JLr..L.\..M__ 1 Attt e n P A l‘l $3
.l A, 'y sz
_I_ A M A i A $1
6 ' ‘ 16 ' ‘ Zb ' 36 o 1{0 ‘ ' 56 ‘ ' 66 ‘ ' 7'0 ' ' 8v0 o 9b
t/min
El1 T4t mHPLCIEYEE
Fig.1 HPLC fingerprints of 24 batches of Moghania Radix samples
2.4.2 MRV RAFHBUE PR 248, BAS1 N ®2 24 MERBCE
Z MR R B f b A7 5 IS TE) B 5E BN 0.5 AR B R R Fi8 Table 2 Similarity of 24 batches of samples
SUEIE (R, FEEAT BEARAH A VEAN, WAk 2. 45 2R G5 HATAE G5 R
7 24 #ORE S AHACLE 7E 0.707~0.981, AN AL IR 2 Sl 0.831 S13 0.889
22 Sk R 4 8 7 1 T FAR G 2 12 2 0.862 14 0770
&i’lj(o S3 0.922 S15 0.793
243 VM 24T T RIS LG 2‘5‘ EZZZ :j gz;
VR 114, & 50 -6 0 R 5 3 s, fE A 3 s 0'912 o1s 0'914
AN T EE /IE[JIR:[JI&I S SEANS A&3KN6"-0-T5 — : .
;Eig%ﬁg}ﬁ;;ﬁz%'h Pi=B s7 0.951 S19 0.868
- ._\,,\\js hN o2, S8 0.762 520 0.868
25 WEIRAMRK 74 S0 0.936 g1 0.770
b€ B 11 AN A U AR 5 N SPSS 26.0 844, DL S11 0.871 S23 0.707
77 BR R B I FE SR F B R AR B E AT IR K Oy S12 0.879 S24 0.715

B, g5 R, FEIS A BE N 10 1), 24 45 K 5 4k 20
22, S2~S5.56.S8.S9 T HE S B N —2K, Hifh
17 RS R A — 2%, BAR L 3,

HH 2k
252 ERAS ST (PCAOMY  SZH SPSS 24.0 # {1

XF 24 3T T ARG RA I 11 A LA e i AR T 46 K di ok
A7 b E AL AR B, DL AR AR ) TR R B R AIE R N KR

77

P HEAT PCA. AW Ji i i 2% 42 H URF AL L 1



<2468 -+ 455 F12H 2022F 128 ﬁﬁ-i‘ﬁﬁti, Drug Evaluation Research

Vol. 45 No. 12 December 2022

A 13 5}
3
B
1
5
,‘,2,,4‘ 6 7 g9 10
C
\3
4 5 9 10
e T 87 o 1T
T T T T T T T T 1
10 20 3 40 S0 60 70 80 90

t/min
1-GRIA R 5 3-6"-0-T TR RE YRR 15, 5- Bl
1-genistin; 3-6"-O-malonyl genistein ; S-genistein
B2 xtHRa(A)KMFFK(B) BT (C)HPLCEE
Fig.2 HPLC chromatogram of reference substances (A),
M. macrophylla (Willd.) O. Kuntze (B); M. philippinensis
(Merr.et Rolfe) Li. (C)

(=]
w

10 15 20 25
16 1 1 1 L 1
18
13
17

10
12

11
21
24
23
22
14
15
19

ﬁfﬁtﬁllHlHlHlHl

B3 TR#EgEERERMRKIR
Fig.3 Cluster tree diagram of fingerprint of Moghania
Radix

A B ) R AR A R S BRI BB 40D - BT 2 51
R R B R LAY . BRI A RN 3T, T 4
AT FE BRI R (W > 1), LR B BE U , %)
i R 7% P DT R A K, SR ECHT 4 A BN B
H B £ 5Tk F N 82.30%, R HL 4 /4N = Bl 4 i
LA 82.30% (115 B . @il IEAL e s, 15
F) 11N EFRTE 44 32 B R e 3 i oy B, L3R
4o AR TR i oy A BRI, 5200 T Ak 256 R &
28 S W AT AN A e — By, T2 22 B B IR FH 1)
SR EROER Rk A E4.5.6.7.8 11526
2 EMA G B TR 4 1.2.3; 58 3 FR 5 B2

4+
3_
o
24
&
14
0_
1 2 3 4 5 6.7 8 9 10 11
o
El4 #HAE

Fig.4 Macadam figure
x3 ERDAESW

Table 3 Variance analysis of principal component
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Fig. 6 3D image of Moghania Radix by OPLS-DA
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Table 6 Regression equations, linear ranges, LOD and LOQ of three components
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TR e RPAR T GeRLR R L 6"-0-TF Bk 3L e bl R 1
Xof HE it i 2V VOB AP MR AT E . DB R L 3
1B} J453 LOD, 10: 1 B} JlI43 LOQ, &5 R LK 6.

GOREZFEREG  B“2.2.17 100 R IR A X IR L
WOZE SRR 6 UK, YRR H L 67-0- T4 B 58 el oA
YRl I T AR 1 RSD 44 0.6% , 2% B J5 15
R RAT

DOEZHERE 55 EFREE — T T3k
i (S16 43, 4%2.2.27 T 77 1% il 28 3 dt V5, LA
Ji o B YRR 67-0-T B YRl AR T
YRR R R RSD XN 0.2%, £ VL HEE
PER AT

O FaE ke HE — f o 9 VR CRE
S, 23 5l F 0.2.4.8.16.24 h 3k #F I 2 0 T AR, e
BEAHE L 6"-0- T k5 GL B AR 1 GY kAR 2 U 1 X
[ RSD 73 51 1%10.9%0.7% , 3% B J7 3384 5 Pk R4

(O [ ZiXEe K% AR IS WA 3 AN i &

HT T (S1)0.5 g 3 6 43, s % I AN G kbR
6"-0- RGBT Ykl R BRIk 5 N
0.230.0.208.0.160 mg-mL "' [ X} & B %0 % 1 mL,
R BN 70% HEE47 mL, 4%2.2 27T R 77 PAT i 4%
PSR 6 1y BRI E , FeRARTE (6"-O-T ik g
BIARH GRIARRZ AP [R5 711 98.07%-103.6%.
102.1%,RSD 73119 2.8%:2.2%+1.8%.
2.6.2 FEEIIE  E24 LT TR 4R 42.2.27 T
N VEBAT AL B, $542.2.37 550K 75 v 1) & R
W #2217 T 1% 25 A4 W E Qe BER T L 67-0-TH
TR R QYRR R E A A R LR
To BeBLRTR. 67-O-TN AR GBI AR T . ekl K&
Ji & 5 03 4 ) R 0.10~0.57 mgrg™'s 0.11~
2.85mg-g’'s 0.15~0.71 mg-g ',

R & (B 8T LA H, &4 3 b
24 LA S AT BAAr R 3 38, AN A IR 2 1) 3 A4S B4 Jiit
EOEE RO MR ] 3 S e AR 2 A

RT FTREPINTESPRESHNE (n=06)
Table 7 Mass fraction of three components in Moghania

Radix samples (n=26)

R/ (mg-g™H

e QERIRT  67-0-TH "B gL RLRTT  JekbR R
S1 0.33 0.29 0.14
S2 0.57 1.44 0.24
S3 0.21 1.91 0.45
S4 0.24 2.85 0.46
S5 0.28 2.48 0.44
S6 0.21 1.74 0.33
S7 0.22 0.65 0.41
S8 0.45 0.88 0.17
S9 0.23 1.41 0.76
S10 0.24 0.36 0.29
S11 0.23 0.21 0.16
S12 0.27 0.47 0.49
S13 0.14 0.31 0.27
S14 0.12 0.40 0.15
S15 0.10 0.43 0.17
S16 0.29 0.27 0.17
S17 0.12 0.51 0.21
S18 0.16 0.37 0.23
S19 0.17 0.60 0.21
S20 0.18 0.42 0.27
S21 0.21 0.11 0.17
S22 0.23 0.15 0.40
S23 0.31 0.11 0.24
S24 0.22 0.11 0.29

— TR UL 3N S E AT B TR o
3 g

TR ihd g HL T IR AL, (b [ 2 3)2020 4F hit
VU 8 LA Moghamia V£ 8 T T4k )& 4, i b B A5 )
L) LA Flemingia Roxb. Ex Ait. fE AT Tk JE % , %
PR ST R AECh ERE Y BV LB A 8T
TP KM T R EE T T REHAAR %
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Fig. 8 Cluster diagram
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I 51O 2 o — B O
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BT 77 e EAERR 1, S3~S6 4 MERFE M RN

—K, B8 U 2~3 AR, Ft gl =i T
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PEULL S S E , 45 AR IIE 70% HIE T2 588 W

PN A] 30 min 265 T, A U o 7 AR ey, HL A% 2
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T3 S T P SRR A 27 B 15 I, A SEE B8 R I B JEE
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L, 25 SR 3 W RS - 7K 2R 40 (0 1 0 L e ok () L,
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B HEA Y RHRILE A 0.1% LR 5 1%

TEAF BB B , R, 2868 B I £ L 5-0.1% &
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