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Abstract: Objective To establish the HPLC fingerprints and content determination methods to control the quality of Qingfengteng
(Sinomenii Caulis) more comprehensively and reasonably. Methods The HPLC fingerprints method of Sinomenii Caulis was established,
and 74 batches of Sinomenii Caulis were analyzed. The similarities of 74 batches of Sinomenii Caulis were evaluated using the similarity
evaluation software of traditional Chinese medicine chromatographic fingerprint (2012 Edition), and the common peaks were determined.
SIMCA-P (V 14.1) was used to reduce the dimension of HPLC fingerprints of 74 batches of Sinomenii Caulis, and the orthogonal partial
least squares discriminant analysis (OPLS-DA) was carried out. From the active substances, the common components which have a great
influence on the origins and medicinal parts of Sinomenii Caulis were selected as the quality control components of Sinomenii Caulis, and
their content was determined and the determination results were analyzed. Results The results of methodological verification showed that
the method was suitable for fingerprint and content determination of Sinomenii Caulis. After chemometrics analysis and literature research,
magnoflorine and sinomenine were selected as the quality markers of Sinomenii Caulis, and the contents of sinomenine and magnoflorine in

74 batches of Sinomenii Caulis were determined. The results showed that the medicinal parts had a great influence on the content of

kS HEA: 2021-08-09

EEWH: REHFHGIRINE (202YIDIC00090); [EZKH iR it RIZEBIGIH (2018YFC1707904, 2018YFC1707000); IEE KU T (&
KD AP EECHEEARTT AAH  (2020SK1020)

1EHfEN: EHE, T, BLusidt, EENFEPLRREEHIEARPR.

HEEEE: 250k, B, AR R, ELASIE, RN R RIS E-mail: wshliwenlong@126.com



¢ED 20224FE38 $53% B5SH  Chinese Traditional and Herbal Drugs 2022 March Vol. 53 No. 5

* 1339 -

sinomenine, and the origins had a great influence on the content of magnoflorine in Sinomenii Caulis. The content of sinomenine in the

rhizome and root of Sinomenii Caulis was higher than in the stem, and the content of magnoflorine in the samples from Hubei Province were

higher than other origins. Conclusion The chromatographic peak resolution, tailing factor, accuracy, linearity, precision, stability,

reproducibility and other parameters of the established HPLC fingerprints and content determination methods meet the requirements of

Chinese Pharmacopoeia (2020 edition), which can be used for accurate qualitative and quantitative analysis of Sinomenii Caulis, and are

suitable for the quality control of Sinomenii Caulis.
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FHIXREE TR (BEARE), T (REHH)
(S CARRLETRED) A0S, (F
28, (ERINZTHY A CREZH) F3Re X
N CORHE Y Bk Sinomenium  acutum (Thumb.)
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2.1 $RYEEREN

2.1 0T RRE VR AE 43 i EOR R R
570 mg 5ARZIE 5.92 mg BT 5 mL &34, i
IR ZIRE, RIS RS R 22 EHRm) TR A 0T HE
it &

2.1.2 A H & OREERREGE 50 H Zj0
AR AL 0.5 g, BREHIEMA, KENA
70%ZBE 20 mL, Z%E, HFAE A 20 min (T
200 W, MR 40 kHz), JEit, JFH 70%LEE 20
mL MhPegEdE, SRS, 60 C RN
FIZET, FRBEMF R, %2 20 mL &
i, MR ERZIE, 85, SO EEw, B
213 ik Waters 2695 AH AN, (At
Waters XBrige Cis (250 mmX4.6 mm, 5 um); sl
FHA7K (10 mmol/L W RR#:, HMHZUKIAT pH =
100, A) -ZJfiE (B), BREESEML, 0~15 min, 5%~
15% B; 15~30 min, 15%~20% B; 30~37 min,
20%~21% B; 37~45 min, 21% B; 45~50 min,
21%~30% B; 50~60 min, 30%~95% B. {A&FHiE
1.0 mL/min; FMREK: 262 nm; H:E 25 C; LR
5uLo

2.1.4 REEERE  REEREGE 50 HZmrA R
MARZ 0.5 ¢ (FEfSw5N S19), B “2.1.27 TR
SAFHRIURE SN, ¥ “2.1.37 TR (i AL RE
6 %, UCATHREWINSIRE, 15 3 AN ILE AR
FERS[E] RSD 7N 0.1%, AAXFUEMEEY RSD /M
1%, RIERE L RIT.

2.1.5 Rt REKEGL 50 HAME X
M ARZ) 0.5 ¢ (FEmmdis N S19), #&HR “2.1.27
TR AP URE S, 2l Tl 5 0. 24 4. 8.
13, 24 h#% “2.1.37 TN AR KAFERE, DLAF AR
N, THE 3 NG WA R B A] RSD /)y
T 0.1%, FXTUERF RSD 7/NT 1.5%.
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“2.1.37 WUN I &R iR, DLE RS R
g, THE 3 AN UEARX R K RSD /N T
0.1%, FXFIEIF RSD /M T 3.0%.

2.1.7 FRSUENE RS AR VAN R S ARG
50 HZG0m0 74 SR b LA R 7 XU 2544 4
K, HL 0.5 g, M “2.1.27 TR Ay ikd &t

W, 1% “2.1.37 TUN ISR AERE, dk 74 it
BGOSR, B 1A A. FERSARETE
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SR E N XER SRS S R, B E
O EAN 0.5, KHARALECE ot FERE, 35 X%
AR RE SRS L 5 A 20 S ikl N a1,
5 FEGHHE 6T 0 B b BB I T HR A, 5 SIS
WA AR, 20 SIS E I, XA
TEFR S BE A R A] RSD /T 2.59%, 15684
74 HETE REERE S SR B I R RS e, 74 M
AT FE i TS WA XTI T AR RSD ZRIEEK, e
N 135.46%, R 74 HLFH RUBEFE 5T E A 2 K
Ko NTTEMEE, HHILL S19. S53 A1 S71 3 bk
PN RENE, Al WS . IR ZEARMHE
gk, i 2~4 Frs.
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Fig. 1

Sinomenii Caulis sample

Chromatograms of blank, mixed standards and

BEEREA
EEszm

t/min
SARZEAEDN  20-T5 FEGL
5-magnoflorine  20-sinominone
2 30 BN E AR E A IR EE
Fig. 2 Chromatographic fingerprints of 30 batches of

Sinomenii Caulis stem



¢E D 2022638 $£53% B 58 Chinese Traditional and Herbal Drugs 2022 March Vol. 53 No. 5

* 1341 ¢

20 30 40
t/min

S-ORZETER  20-75 BRI
5-magnoflorine  20-sinominone
B3 34 itFXERZNGHECIERIEE
Fig. 3 Chromatographic fingerprints of 34 batches of

Sinomenii Caulis rhizome

20 30 40 50
t/min

S-ARZEAETE 207 B
5-magnoflorine  20-sinominone
4 10 FXERRAREEIEESEL
Fig. 4 Chromatographic fingerprints of 10 batches of

Sinomenii Caulis root

2.1.8 1EACR /N Z 3 H 34T Corthogonal partial
least squares discriminant analysis , OPLS-DA )
OPLS-DA 72 7E fi 5 /> — Ffe J 7] 43 4t (partial least
squares discriminant analysis, PLS-DA) Ffitli I ket
5%, % PLS-DA, OPLS-DA ¥ X TR R
Gibr o N Y RMHEARDCHNE Y IEAEH 2 #5y, BfIE
AT RN, ATEEIAEREIE ., IR,
NTF R KRR R R ZE R o, ¥ 74
LT MU dh 15 S0 B dE 3 N SIMCA-P (V
14.1) #E4T OPLS-DA. HRHE S50 MR KUBHZ AT
4338, 47T OPLS-DA, JFEXFAN[EFBAL T KBk I
OPLS-DA S5SR#HATIAL, HEH] 3 AT firfs
OPLS-DA &5 #47, il 5 frs, MERATH,
ZEREZRIEHYE, RN EREZERBON,

EHEER N—FK. AFRIBAE AU OPLS-DA K72
AR Y FIRFEE S (R2y) v 0.884, BALTINZ:
(0 N 0597, RUIEERIFIHLA BOERATIINIEE
Wist. ] SIMCA-P (V 14.1) #BAF53IFH KEAR
7. OPLS-DA 1) VIP EAEE, il 6 Bk

5 A REEBAIHIE KRR OPLS-DA 557 &
Fig. 5 OPLS-DA scores of different medicinal parts of

Sinomenii Caulis

VIP

6 AEIEMIAEIE KBEE#E R OPLS-DA HJ VIP
Fig. 6 VIP scores of OPLS-DA from different medicinal

parts of Sinomenii Caulis

N FERAS N 7= R XU ) & 2 ST,
74 HEEXERE R SR RERHE S N SIMCA-P (V
14.1) 31T OPLS-DA. T SuARHE 5l 36 41 50K 5 X
BRtL sy 5 25, AT OPLS-DA, FHXANHE™
i XU OPLS-DA MSHGHEATIL, M 4 4
F I FT#S OPLS-DA 45 iy, 4Rl 7 fr
N, MR EIBEPE . D3 AT AR KGR R R
P RA—2, HAMZERRUN, ZHEHA0m
T AR -5 A= b 5 R A 20 2 A
HZ B WAE RS KRR AR I R —2K, T



© 1342 -

¢E D 2022638 $£53% B 58 Chinese Traditional and Herbal Drugs 2022 March Vol. 53 No. 5

B 7 AE~He)E K@ OPLS-DA 557 E
Fig. 7 OPLS-DA scores of Sinomenii Caulis samples from

different origins

R EEWIAL 2 AN E KRR R N — 2K

2RI 2 RS WAL T R R AR M ) 4 FE

ZHHF N REM R L BN AL S 30° ~36° , b
b7 R R4 B oAb eh 27° ~30° , 2
53596 5 P AR T T RE AR IX 2 AN T XU A T
BONMIERIR A . ANFEF=HF X OPLS-DA 4>
KAwE Y MRS (RY) N 0.678, BLAY
TS (Q2) AN 0.531, FREAMA K& R A
TR GE F1i . ] SIMCA-P (V 14.1) #4443
FIA[F = T XUBE OPLS-DA f VIP &K, 45
FUpE 8 frR

2.1.9 febRriERE BB 6 AT, HREAF
HRAL N BT VIP KT 1 AR 14,

R
L Nevia

0

&8 AR~k E X EEtEmR OPLS-DA B VIP
Fig. 8 VIP scores of OPLS-DA of Sinomenii Caulisfrom
different origins

{RBEI Ay 44.41 min (20 SEi%E), HIK 8 o]
H, AR FEHE RGEA N AT VIP ERT 1 3t
HUEE 24, PRENTEN 44.41 min (20 510&) Al
9.73 min (5 *504), ZXFHE N HLX ER BB E]A 9.73
min (5 S OISR 20, IR
44.41 min (20 S PEEIENT L. &R
TR T R RO A T XUIR (1) S B 2GRy, AR A
BAHEPE, DbEIRIAEZAEERPRS, 2 RS
W EBRNSr 2 —, 25 EHRE, BUUERET R
FR 22 AEHAE AT KRR 1) 5T S AR 54

22 BENE

221 AHEGIERSIS [F “2.0.07 BUR 5.
222 fREAERSIS B “2.1.27 BUR 5.
223 EiEKM [H “2.1.37 Uik

224 LMHRRFLE O “2.1.17 TUFH] & 1%
MO As &, DU EERIKFMRE 2. 4. 8. 16,
32, 64 fiF, 4% “2.1.37 TR i gy vk kAT
SE, CEE, DAFE SR R ARER (XD, DL
AR (YD, HATLYERE, FREIET
KX RE, ERNE 2.

=2 BEBSAKZEHEEEEEAGTERMAEXRY

Table 2

determination coefficients of sinomenine and magnoflorine

Linear regression equations and related

ey KM R iR (mg g
R Y=4419X106 X—3.260X 10* 0.9998 0.016 8~0.539 2

AREWHB 7=9.622X105X+1.930X10*  0.9996 0.008 9~0.576 8

225 FEEERE REHEGE 50 H 2 E IR
M ARZ) 0.5 ¢ (FEMSn5 N S19), 1% “2.1.2”7

TR PR, 4% “2.1.37 TR (il 4 fh g4t
HFE 6 I, THER ZZIEHR S BEFRIE T A RSD 7
AN 0.25%F1 0.38%, RENEIGEE R IT

2.2.6 FEtEilE  REHREGE 50 B2 E R
BERMRZ) 0.5 g (FEMS5 N S19), 2] “2.1.27

TUN AR S, 3 Tl &S5 1 0. 24 4.

8. 12. 24 h, % “2.1.37 Wi N @il &M4FHERE, it
SR 2RI BRI AR RSD 2308 1.19%F
1.73%, RAPLRIBLE 24 h W E M R 47

227 EEMHRK REHEGE 50 HZmRE—
A KRZIMH R 6 1 (FERSS N S19),
2] 0.5 g, &I “2.1.27 TN &EHREURE S, 1%
“2.1.37 TN ISR BIERE, THEOR S TERRAN
T ERRIA 7 B 7 B RSD 73514 0.70%A1 0.71%.
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2.2.8  INFEEIUERIREE RS R PRI E S
TETHNBERESBA 6 1 (FEfmgmS N S19),
Bt 025 g, 5K & N ONGE &= R R, 3%
“2.1.27 WURJIESRHURE S, % “2.1.37 TR ik
SRR, DB AR AN T R I T A, AR
A6 B AT T BN A TR W3R G i A 92.54% Al
96.44%, RSD 737174 1.09%41 1.02%
229 FEAIE  REEAREGE 50 H 2500 74
KBEZG AR R, BHALZ) 05 g, %8 “2.127 TR
SR AN, B 92137 T g it
FE, TFE 74 $URE S AR ZZ T80 5 R IR & & o
MR B B s 25 K AN [R) 7= b % 245 FH AL PR 75 TR
R 2T MAE B, AN [ 7=t f 245 A 7 XU
(7 R S e 10 B, AR P2 A 25 AL
BRI ZZAE & Z a0 11 Fos. B 10 7750
24 FHRALN 75 e & B R, BRI 22 5 R
o R S B R TN E RIS B, BRI
05 v s BEPY iR b

] I s
-
45

=3
&35
2.0 4
o
o L

SI0 S20 S30 S40 S50 S60 S70
FE g5
E 10 74 HAEFPALF=HE XN iEH SHES 2
Fig. 10 Sinomenine contents of 74 batches of Sinomenii
Caulis from different medicinal parts and geographical

origins
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P i =

E11 74 AR~ HFRNEPR=EESE
Fig. 11 Magnoflorine contents of 74 batches of different

medicinal parts and origins of Sinomenii Caulis
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AL, T TR RS, ANEVCHRIE N XUk
(2RO FHIE 11 AR~ AR 22 e & B R
BOR, WA KU AR 22 AR A = b s
3 it
3.0 REGEER

UGG | FEEREL, 70% RN, PR SREL
HRE A0 . HEEEREL 70% LBEE IR 70% L4
IS E. 70%LIEREL 70% LS R 6 ke,
PEHUE, AERRIAT I FHEEREEL. 70% CEEHEH
FEEREL 70% LBER AR 70% LFEREL 70% 20 EE
TR A AT B e R R H, U 70% L5
G Sy oy = R TSN 7 VS (o = Yo B N T - 9
N R O B IIE TILT, ABL 70% 2T %5 PR I 58 0 22 4
HRARTEAR, FEZIER 70% ORI PR 1%
VERTE KR IR I . 22T 60% 70%-
80%- 90%FNAL 2 FEHE 5 FHEEEUA RS, 45 &M
TEH RN QR £ B R B2 B R
Uf, HIEHUTIETREZATVEN, WA K e
RTHNG, RIIEFT 70% L EEAE NHREUA IR E .
B T R RE B T RS B EGS 50 HZ
WIFRA S RL) 05 g, B HIEHBMS, K
A 70%ZBF 20 mL, %%, HFEAAHE 20 min (4%
200 W, % 40 kHz), €, FFH 70%0F 20 mL
PRYEIEHE, S IFIER S PR, 60 CRIERIZET,
PRB ISR, B2 20 mL 2, InFES
ZIRE, RS, BOBEER, BE.
3.2 Bk
LIS S T HIRK-FEE . K- ZRK-
W, =2 HoK-HlE. 2 ZHoK-FlE. = ZFoK-
LB HRRHEOK-HEE. WK NG 8 Fhiizhid
R, SRKIFIRKERT B &R A LT A
HRIEE, = MK/ oK/ = L K-k &
IR LT, (R RE S8, HX Ak
PR, HREK- B R OISR BT,
WOk F R K- R sh Il % 5T 262,
267+ 277+ 283 nm 4 NAFEMREIIHA, H 262
nm 1 283 nm JEiH I SRR ZG HLIE SRR, 267
nm Fl 277 nm R KARGERRILT, SuIhe
LRI 262 nm 1 267 nm VEARINE K2
W%, (B 267 nm VBRI A IS A 2= A
TR B AT E, Pl R aiEdE 262 nm 1ENE
KRR %27 pH=9.0. 9.5. 10.0 3 Fi A
[FIFIENAE pH, 45588 pH=10.0 I BeHH i

F®
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WE%: pH=9.5 F1 pH=9.0 I} fkhal {2 % s /3 5 5
4, PrLA ) pH=10.0 {ENASZI AR A
pH fH: HH T 20, 25, 30 'C 3 FAFEIM AL
i, WREN 25 CIF BRI B ACRE H5 T
5. 10, 15 pL 3 FANFEEFEE, 255 R AT
B9 5 pL WORZEAEH (e iy, Mk R A

ARSI B R, Mok 5 L fEut

PR X LR 2 F A M B A 262 nm. 10

mmol/L FIREKIFM, Z /KT pH=10.0 ZJEfE

REIFIR R HER 25 °C. HERER S pL fENASE

U N LN

4 ING
AR ST 7T KR BB i 48 SR 1 A

SRNMEINENE T 74 #F R, RS

THE ATV AN [ 7 AN 24 F 7 1) 7 KU EA 71X

gy, MRAEZE R RN 1 IR 2 AERAE 9T

JRUBE B4 5 A 25 B R XUBREAT B A% ] (HAS

SEIGAN T FE 1 AR 22606, 2 DN 2Ry, R

R4 % 8 MR I 2 R 7y . RIS ek it —2

SRS EET S T KU T IR SUEE, RS A

HI KB 2o B R, IR AT R i

W28 2B 22 T AT 0, AHIBRI A F . AN

2y I FRRLANAS ) 2 B35 JRUBE i 30E 72 A il o AR A

%ﬂ&“,EAﬁﬂﬁﬁ DR B4 5T AR 35 B
T IRUBE R o B A AN SR AR v LR S
ABAR TR FRARELEAZFR

SE R
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