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KT F#ER =8 HPLC 159 B R A =R R
R M5k AT E L RAE T, 2D R, IR T

(1. P EE NN EDIITRE , JLT 1000505 2. BRI T4 250 ey A7 FRZA =, B 412000 )

WE BR: A THRRT T TR LT R £ 54, B o Kot T 7 # Ak 8 HPLC 3850 B 3%, x4k
0oy T HAT RS R A = F A RS FAARF 67 —0- RBEEM ARG M ARFES
S E Ty ik, AT EFN . FiE: KA Agilent Zorbax SB—phenyl (4.6 mm X 250 mm, 5 pm ) &34, VA T
B —0.5% TBR KR A ARFNAR, BB, Ak 1.0 mL - min™, #0058 ¥ 260 nm; &R P 2535 s B kAR E
AL (2.0 R ) HATAME RN 3T 3 Ao ge2 a2 2R, R A SPSS(16.0 ) R4 ¢ #3457, # 2
Rtk Eog4airm s, R 11 2k ey BEAmE 4 0.919~0.984, 7 #t 2 69 B &40 F 4 0.638~0.848;
FHARF.6" -O- R _BEFEHRF EHRZTIAARSGEZTERT S A 0.64~1.30.0.62~1.21,
0.13~0.47 mg* g, £ % # 5 5 4 0.07~0.31,0.14~1.00,0.10~0.28 mg* g ' Zif: Kot #HAL E oz
B BE—REEF, FHRF. 6 -0- AZBLEFHRF EHARAZTIARSEZTA TR T #RARG R
FhH, FHARAF S ZREMARTE EHARTHEZIATHEA R 5K, £ 094847,

KR : Kot T3 4k £ A E; mo 257 FHARTF; 67 -0- ABRFM AT FHAE
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Study on HPLC fingerprint and constituent difference of root
and stem of Moghania macrophylla’

HE Feng—yan', HE Yi', ZHENG Yuan—qing’, DAI Zhong'", GONG Yun®,
ZHANG Peng’, MA Shuang—cheng'™

(1. National Institutes for Food and Drug Control , Beijing 100050, China; 2. Zhuzhou Qianjin Pharmaceutical Co., Ltd., Zhuzhou 412000, China )

Abstract Objective: To evaluate chemical constituent differences of root and stem of Moghania macrophylla,
HPLC fingerprint of the root was established, and constituent differences of root and stem samples were qualitatively
analyzed. Meanwhile, determination method for three main constituents ( genistin, 6" —O-malonylgenistin and
genistein ) found in both root and stem samples was established for quantitative analysis. Methods: HPLC analysis
was performed on Agilent Zorbax SB—phenyl column (4.6 mm x 250 mm, 5 um ) with a mixture of 0.5% acetic

acid solution and acetonitrile as the mobile phase in gradient elution at a flow rate of 1.0 mL * min™". The detection
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wavelength was set at 260 nm. The fingerprint similarity was analyzed with Similarity Evaluation System for

Chromatographic Fingerprint of Chinese Materia Medica ( version 2.0 ). The differential compounds were found

by t test with SPSS software ( version 16.0 ). Results: The fingerprint similarities of eleven root samples ranged

from 0.919 to 0.984, while those of seven stem samples ranged from 0.638 to 0.848. The contents of genistin,

6" —O-malonylgenistin and genistein were 0.64—-1.30 mg+ g™, 0.62-1.21 mg+ ¢ and 0.13-0.47 mg* ¢ in 11 root

samples, and 0.07-0.31 mg* g™, 0.14-1.00 mg* g and 0.10-0.28 mg* g in 7 stem samples. Conclusion: The

chemical constituents in root and stem of Moghania macrophylla were different. The total contents of genistin,

6" —O-malonylgenistin and genistein can be used as marker for quality evaluation of root. The content of genistin

or the ratio of genistin to genistein can be used as differential marker for root and stem.

Keywords : Moghania macrophylla; root; stem; fingerprint; constituent difference ; genisting 6" —O-malonylgenistin; genistein

KT J7 3% Moghania macrophylla ( Willd. ) Prain' "’
JERT TR R A, S 2015 4R R AR R LA
258 ) (LT PR (i EZ5H)) U e 9 T 7
W D EFE T am R R TS,
HA R ZE G SR AT sk, T REBPE ST
R AT BRI R e, AR TR
J Iz A A R 2 R R L 25 R AR T 4
BT S M55 v 2y A = iy F 2 5k

KT 7 35 00 A2 495 245 52 R A, A3 s 1 LA
WRZERIN A BRI R, Z S5, A
RON AT B & AR, AHCHE S R 2 T A

“d‘z B ERE AT B SE SR R S 3 A

S A [ B X A ZE AT X A RIS 19 R DL B
faio LT, AL R HPLC 880 RS AR XA
TITHRAR ZERREAR T S R A T 0B, X AR (250 32
B HEA TR, 4% AR 2R 25 S A, R
T TR 25 A A B PPN SR R AR A
1 (E5RH
11 %

Waters e2695 75 2 W& AH €4 3 1%, Agilent 1260~
64108 FF I DU BT FHAY , Mettler AE240 , Mettler
XS105DU HL, F K, KQ-300DA I [5= FH %545 88 74 Ik
e (R LA AR BR A |, 38 300 W, 4%
40 kHz ), TGL-16G B0 ( G LSREUERT ).
1.2 ikzy

S IR SR AR (45 111704-201703, & H# LA
99.5% it ). Y BT (HiE+ 111709-201702, 7% iu
99.9% 1t ) K A hE M2 SR E TR, 67 —0- TN

TR YRR T (4t 5 P25A9F59738, HPLC = 98% )
W F iR A R A BR A W] . R (S Hir 4,

AL Ha i

R ABRAF ) 3 OHE PKEER (il
Fisher 23] ); 7K Milli-Q R4l 4

KT8 11 4t (45 S1~S11), 25 7 4t (45
S12~S18 ), RN T4 24l A7 BRA R4, iy v 6
25 SR E I FE B AT RIAFE B2 % AR R
T3k Moghania macrophylla ( Willd. ) Prain FUFRFIZE
2 AEEER
2.1 RGN RS W A

K BRI 6" —0- TN " BEY R A H
JUA A Z A 6T BRE B, 0 70% R AV W A
1 mL 7% 0.2 mg AU, VR X BE T 2 T8 53 3DkS
R M IR TE A X RS A A VR 2.2 1 mL TR —
10 mL SHHT, I 70% KRR 2 205, $25), 15951
Ji i VR JEE 4397k 0.045 8.,0.035 3.0.020 9 mg - mL
(AR A X R S VAT
2.2 A TR ) A&

BRI T 4R ZE 2504, 23 SR 6, 2o 3 450
BAARL 1.0 g AEEFRE AEEMA 70% BRI
25 ml, %5 FE, i, A A0 ( TR 300 W, 455K 40 kHz )
30 min, HYA , BEFREE, FH 709% H R KCRD SR8 2k 1,
7,6 000t min” B0 10 min, B F VK, 045 pm JE 5
YT, IR , RS AR A AR S R AL
23 gkt

*H Agilent Zorbax SB—phenyl AT (4.6 mm x
250 mm, 5 pm ), JFL AN 05 (A ) -0.5% L FRIK
W (B), BB BEYEME (0~20 min, 10%A — 20%A ; 20~40
min, 20%A — 30%A ; 40~60 min, 30%A — 50%A
60~80 min, 50%A — 70%A ; 80~90 min, 70%A —
90%A ), Ui i 1.0 mL'min_l, FE IR 30 °C, #EFE 10
pL, AR 260 nm.,  BLFRLEGFEE QN 1 PR
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Fig. 1 HPLC chromatograms of mixed reference substances( A ), stem ( B ) and root( C ) samples

24 JRpESKIE

LT 55 B U8, IE B TR, T AR E
350 C, THSWE 9 L min™', H4L 24 E 11 2.4 x 10°
Pa, JHHLE 4 kV, 70 EE 1001,
2.5 HPLC a8t iE 0y #ar 504t
2.5.1 ke
2511 AEEEALS RSB R Rl TR (R
i S1) 10 plL, ESEHERE 6 WK, D i E . SRAHEZR
2T 5y 2 vh 2 5 SRS AU RN R 48 (2.0
Ji) CLLR fRIRRAR LB DA R G0 ) X i fe o ik KL ifE A7
3HTe B RN, Ik EAH U AT 0.95, %

WS % B AT

2512 BEEME  HUE AR S (ST)6 7y, 3%
HE“2.27 TR Jy il & Al VAT, A R 10 ulL,
IESE ISR . SR IR RGN ST 4T o
R BN, AR s A EE AT 0.95, KBk
HEEMRA

2513 FROEMEIRLS RS IR R (R
ff S1) 10 pL, 4309 F 0.2.4.8. 16,24 h #E 17 %,
IR L SR PEM R G0 A T /00T o
SRR, TS gk AL EE A IE T 0.95, R IR
AR TRAE 24 h NERUE .
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Fig.2 HPLC chromatograms of 18 batches samples
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Fig.3 The contrast chromatogram of Moghania macrophylla root
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F IR 42,37 WU A58 454 S “2.47 TR B 4%
PEX A VA G T3 M o a5 5% HE ot £ P S ]
WESr B T TS SRR R MR A, B E I 4 R
YR AR E —4', 7- -0 #1610 R YRR
L0 14 7 67 —0- TN IR U BEARTY, 15 16 S ekl
AKRE i3 A5 8 AT, 45 B SCHEREE 2R, 704 9
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Tab.1 The similarity results
A7 (part ) No. HALEE (similarity ) FRAL (part ) No. AR (similarity )
i (root ) S1 0.952 H (root ) S10 0.984
2 (root ) 2 0.923 2 (root ) s11 0.981
& (root ) s3 0.954 25 (stem ) S12 0.659
H (root ) S4 0.934 2% (stem ) S13 0.638
H (root ) S5 0.942 2% (stem ) S14 0.793
8 (oot ) S6 0.919 25 (stem) S15 0.805
2 (root ) s7 0.928 25 (stem) S16 0.848
R (root ) S8 0.929 25 (stem ) S17 0.796
R (root ) S9 0.940 2 (stem ) S18 0.812
2.5.3 AW KE H 5,4 - RIS ~7-0- B —D— MM AR 2k -

(1—6)—B -D- Mt G % 2 #1515 15 4 orobol , I
25 M flemichin D B eriosemaone A, 1§ 30 "4 flemichin E,
1§ 34 A flemiphilippinone A, I 354 5,2",4"~
trihydroxy-8, 5’ ~di- ( 3-methylbut-2-enyl ) -6, 7—( 3, 3~
dimethylpyrano ) flavanone ( JL3 2 ),

F2 RKMFTHiRIESEEEFIERER]
Tab. 2 Identification of common peaks in fingerprint of Moghania macrophylla root
W5 (peak A EF (quasi- W B
kL&Y (e nt ) {y/mi
No. ) Hetr 1 Ceomponen i molecular ion ) m/z ( fragments ion ) m/z
4 PeBARE -4, 7- = -0- WA HETT (genistein-4, 7-di-0-  11.84  594.5 595.2 433.1,271.0, 156.0
B -D-glucoside ) *
9 5,4" - “RIEFIEE —7-0-p -D- WIHABEIL (1 >6) 2298 5645 565.2 433.1,271.1, 156.0
— B —D- 1k IR % 45 4k 11 (5, 4’~dihydroxyisoflavone-7-0-
B ~D—xylopyranosyl- (1 — 6 ) - B ~D—glucopyranoside ) *’
10 BB A (genistin ) 2432 4324 433.1 271.0, 156.0
14 6" —0- N - BEYLRAT (6" —O-malonylgenistin ) © 3145 5184 519.2 448.3,271.1, 156.0
15 orobol "’ 3553 286.2 287.0 155.9
16 Ykl A % (genistein ) 4564 2702 271.1 156.0
25 flemichin D or eriosemaone A"'*! 71.78 422.2 423.2 367.0, 349.1, 287.1, 231.1
30 flemichin E''" 7799  506.6 507.3 4512, 395.1,377.1
34 flemiphilippinone A"’ 83.85  508.6 509.3 493.3,369.2,275.2, 121.0
35 5,2, 4'—trihydroxy-8, 5'=di- ( 3-methylbul—2—-enyl ) =6, 7-  87.82  490.6 491.4 435.3,423.2,367.2,
(3, 3—dimethylpyrano ) flavanone' " 273.1, 121.0
1 2N IR U ( compared with the reference shubstance )
R R R Y
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3 EENE
3.1 JriktEEsg
3.1 &M FREE

G % W BT A& X R S M 1.2.5.10.15.20
uL, 4% “2.37 TR {0 5% 5 (R HEAR I S, I S 0 T AL
DAERE B X OB A AR, TR Y PN AR AR , 2 il b
MR IFUEA TR S, YR ART L 67 —0- 5 —IEYek)
ARAFFYLRIAZE 3 RSP e L mE 5 R M
KRB 3.

3.1.2 KRR IR

W 2.1 TR IRA X I R AR R, AT
Eo DML 3 1 BHAS A BR (LOD ), 10 ¢ 1
RIS E B R R (LOQ ), &5 R L3 3,
313 AEE I

HL“2.17 TR IRA X BR VA T SR UERE 6 TR, e
BT (6" —0- TH ZBEYUBEARTT GUBIR R I TR ALY
RSD 43 5] N 0.43% . 0.88% #i1 0.38% , 3¢ B J5 1 4% %
&R AT,

#3 3PHSHEERE EEEE N TRIESR TR

Tab.3 Regression equations, linear ranges, LODs and LOQs of 3 components

% S g el [EYEWEE:
. . . . r LOD/ng LOQ/ng
( component ) (linear range )/ug ( regression equation )
YUBIAH: (genistin ) 0.04~0.92 Y=6 x 10°X-26 787 0.999 9 0.18 0.46
6" —0- TN ZBE R (67 -0- 0.04~0.70 V=4 x 10°X+11 552 0.999 9 0.35 0.70
malonylgenistin )
YeB AR Z (genistein ) 0.02~0. 42 Y=8 x 10°X-1 143.1 1.000 0 0.21 0.42

3.14 HEEMHIRAR

53 K 8 PR IR — R T SR AR AR A (ST)
6 1y, 4% “2.27 WUT Jy il £ bk ot V8 U, R AR DU A
PRAT 67 —0— TN BEY RIS YR R IF1
FEN 1.30,0.75 F10.28 mg - g, RSD 43514 2.0% .
1.3% T 1.7% , =KW )ik B2 Pk R Af
3.1.5 ek

ICTm] — g4t A T W CRE i S1), 4391l 7 0.2, 4,
8.16.,24 h PEAEI 2 W AR, 25 R ULREAHE L 67 —0-
PR G Rk AR L Gkt R 2 W T FR A RSD 4351 R
1.1%.2.1% F1 0.31%, 3= W4 5 S W FE 24 h N AR
FEPER AT
3.1.6  [ICRIALR

B PRI N 3 A4S il B K T T 3R
AR (S1)0.5 g 3k 6 1, 43 kG 2 I A B H
6" —0- TN LGB AT GBI 2 it it ik B 4300 Ry
0.022 9.0.017 6 F110.005 2 mg * mL " &4 XF B 5 %
W 25 mL, #% “2.1.27 TUF i PAT 6l 2 s e, i
FENE , S5 YR AR 6" —0- TN R YURI AR Yy
BEARZR B35 ISR 5358 96.7% .91.6% Fi1 95.4%,
RSD & 1.3%.2.8% F12.1%, W3 4.
3.2 FESIE

B RT3 7 SR T R 28R
S3oME “2.27 WU Jy g A gl s, 4 <237 I

AL Ha i

TGS, DAMREH A A R R 5.
4 iTig
4.1 FEPUTEEE

h T AEFR SO R s e R R 2 e E R
I ) SHe 31 B3k %, St o 8 B 2 R Tl 3 ).
PR (HE L 70% F K L 50% FR K ) RTEE B
A (30,60 min ) #EAT%E%5¢, 45 R R BOT %)
PeR AR 67 —0- T IR Ah A €0 15 0 1) 52 i 45
o, B R EURE Y 67 —0— T It Ykl 1 I BA i3
W/, T R R AR I A K, SRS 67 -0- TN
TSR A X SAORTRE I 2 Ak kA
FEL DR IR F R A A BRI T 5, g
T 6" —0-TH By B AR, 3R b
70% H K AERICE R AL, 101 30 min 5 60 min fY42
BUSCRANT , ek 45 70% H /KA 2 E 30 min.
42 g

KT 32 5 S v B A 28y, 5 A AR
X A 0 o B R A o S R R il /e e
ot B B AHBE S (0 35 4T, 41 XTerra Cyg RP., Zorbax Eclipse
XDB-C5. TC~Cy5. Xbridge Shield RP,q %5, 4> BRI
A RIERELCE G ARER BB T\ S b s
A FERE I T AT A L, %ot S S B L 288 i o LA
FRRZEPEPE . DRI S5 rp ok A LR RN RE I (A,
DARACE (e i e RO DT R S I O, B8R4 M T 78

e )
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Tab.4 The results of recovery test
7 = MIFES a1 3% S 44 [l 2%
B ( component) ( oriﬁfl?/mg ( dfg:; ;F;mg ( det{iijdm) /mg ( rczfri 1% Tij li%;j RSD/%
PR ATT (genistin ) 0.657 7 0.5729 1.206 9 95.9 96.7 1.3
0.659 8 12165 97.2
0.676 0 1.2327 97.2
0.684 4 12296 95.2
0.658 5 12101 96.3
0.659 3 12235 98.5
6" —0- W _BEYL kAT (6”7 -0- 0.381 4 0.441 0 0.793 9 93.5 91.6 2.8
malonylgenistin ) 03826 0.780 2 90.2
03921 0.8130 95.5
0.396 9 0.789 8 89.1
0.3819 0.786 3 91.7
0.3824 0.777 8 89.7
JUELAZE (genistein ) 0.144 0 0.130 8 0.270 0 96.2 95.4 2.1
0.144 5 0.269 4 95.4
0.148 0 0.276 5 98.2
0.149 9 0.2713 92.8
0.144 2 0.266 8 93.7
0.144 4 0.270 0 96.0
x5 AMFFHER.ZRINPRSWEENE (n=2)
Tab.5 The content of three compounds in root or stem samples of Moghania macrophylla
Pt (content )/ (mg+g™)
Eigba FEf S - —
(part) (sample No.) PR 6" —0- TN BRI JebbARZ
( genistin ) (6" —O-malonylgenistin ) ( genistein )
R (oot ) S1 1.30 0.75 0.28
S2 1.12 0.62 0.47
S3 1.13 0.67 0.30
S4 0.78 1.20 0.22
S5 0.85 121 0.23
S6 0.64 0.75 0.13
S7 0.65 0.76 0.16
S8 0.70 0.75 0.28
S9 0.66 0.69 0.23
S10 0.79 0.89 0.21
St1 0.97 0.71 0.19
2% (stem ) S12 0.25 0.26 0.19
S13 0.07 0.14 0.14
S14 0.31 1.00 0.28
S15 0.16 0.36 0.14
S16 0.19 0.33 0.10
S17 0.13 0.34 0.12
S18 0.14 0.35 0.10
RN Y
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4.3  FRGUEE AT W HET

ARSI v E o BT F B AT A A GRS R X
SR 6 AN IETEATHERT . Tk 6 NI 15y
B, — TS TN il — ST A
AT HRIAARR 7 i, TR AR AR AR A 5 B, B
TR T R AT, AN SR R 0 4y
B — GRS ARAE T, WA B T g ok
17, AR E R R T E R .
4.4 M ZERESESURIE K A i e 25 R AT

RO S e R 2 R R PP TR, N
TR MERAE K T T AR RIS o 25 5, 6
HATIR SRS ST . S5 3R, SARAH L, Z5RE
T PR 32 e g g 1Y) vy B Y Sl AP €0 T I A A
> B ZEER Y ZERE SRR B R L A o DA
11 HEAR /) HPLC &35 A= R0 B8 3 I 133 AR AL EE
ZE LR, 11 HEAR Y 13 AR AL B 7E 0.919~0.984, 11T
ZEHY TG AR AL EE AL A 0.638~0.848, B — 3% (135 K]
BARMEE—EES

S RHEY T, 50 A 2SR — 2 E B TR
4% FLA WS R AU R X G 1 , vl T TR A
SPI G AR AE S SRR R AR 2 kA
HHA T oA A s
ZREHT, T 6" —0- T8 Bk YR AR H e #ad f 4
AL Y RIAT . SZIR TP AR 2R 3 A A
SIPRIARTE 6" —0- A BEY R AT Fnje kbR Z i1 7
FrHEEAE , TR SPSS (16.0) #A4ExF 3 Sy & .
S DLy UM AT A ST REAS « K, S5 SRR,
MRAZE R YRR & i B G222 54 (P<0.05 ),
YRR 67 —0- TN BRYURIATH & = 3 Bl s B
ORI S YRR R A U HA WS
Z 57 (P<0.01),6" —0- T Bt YRR T 5 4kl R
RO WEAREASIE 250 (P>0.05), M 114t
HRAT 7 S ZE I S5 AR AR R AR T 1 &5 1 )
JR AR SYRIR R 10 & & e EI I B 25,
fiby 2 B o3 B A S 25 P B A — 2 2
LA LIREs R, 3 A B T R T T 3R
() T bt A i, TR AT & s B AT S YRR R
(14 B FUAEL AT DAVE N X R T T 3R 2RI bR,
X S B FH £ 24 FHE A A 2% 1

LALLM, Kt T T kiR 571
SO AR — 225 . VERAREG 258807, 25
S AT SR E AL A R — SRR, 5 —

AL Ha i

5 M) 4 AT 22 E ChinJ Pharm Anal 2020,40(1) ‘jPA

J7 1L, KT A AR AR (o [ 25 ) — 0 I SOk
ai Al (FURAE R T i S5 2 2 R A A R A
. Bl 245 b T R 3G 0, B IR 2 A I R H ¥
A, SRR T R A e A [+ J oAt A 25 i
A AP EIBTSE , LI R T 45T 2R F B AT o

S 3k
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