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ABSTRACT: AIM To establish a quantitative analysis of multi-components by single-marker ( QAMS) method
for the simultaneous content determination of curculigoside, curculigoside B, monotropein, deacetyl asperulosidic
acid, epimedin A, epimedin B, epimedin C, icariin and baohuoside I in Shenqi Erxian Tablets ( Epimedii Folium ,
Curculiginis Rhizoma , Morindae officinalis Radix, etc.). METHODS The analysis of 70% ethanol extract of this
drug was performed on a 30 °C thermostatic Kromasil C;column (4.6 mmXx 250 mm, 5 pum), with the mobile
phase comprising of acetonitrile=0. 1% glacial acetic acid flowing at 0. 9 ml./min in a gradient elution anner, and
the detection wavelengths were set at 280, 235, 270 nm. With icariin as an internal standard, the relative correc-
tion factors of the other eight constituents were calculated, after which the content determination was made.
RESULTS Nine constituents showed good linear relationships within their own ranges (r>0.999 0) , whose aver-
age recoveries were 97. 13% —100. 05% with the RSDs of 0. 85% —1. 52% . The results obtained by QAMS approxi-
mated those obtained by external standard method. CONCLUSION This simple and accurate method can be
used for the quality control of Shenqi Erxian Tablets.

KEY WORDS: Shenqgi Erxian Tablets; chemical constituents; quantitative analysis of multi-components by

single-marker
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WA, SRAFEMATIRL, IR L EEH TR B
JEEPRIR kPR L | G80Hs | BAR I 48 il AN O 4
E, AEHBRAT B A o AR X T oA 1A T e
FE, A EAED | A ERD R HPLC 35 2
T oA R, MELUA R ™ i SRR A
G RTF R — 3k, BRI, ARSE6 R A — i 2179k,
DS i FE T AW, B 5
LIPS, KA RO Er AR
HIEEE A, WIFER B, WIEEE C, FAEH | AAEXT
KAEREF, &S A R, DUBIZHIR B
Bl S%
1 7

Agilent 1100 ! =5 250 AH (35X (35 ZHEfR
A 5 BP211D B F 43 B KF (31 Mettler-
Toledo A H]) ; KQ2200 AU i i e sy (R LT
HMAEMSEARAAR), ZE I (5
161002, 161103, 170107), W F ¥k BH 21 24 4E [
B AR AT, AZEH (110771-201707) . 7K &
2 FF (111870-201303 ), #] 7 % C ( 111780-
201503) . FE LA (110737-201516) . K7
I (111852-201603) Xt B& &% 4 T Hp [ £ 5 25
K EBEFERE; IIZF4F 2 (143601-09-6) X A 5 1t
FHRINTEHREWERGRAF; LWL
R R (14259-55-3) . Wl E A (110623-72-
8) . WIZEE B (110623-73-9) Xf & 5T |4l
AR AR A F, ARG R aiEal; Hhi5
¥R oy b4t
2 AEEER
2.1 & &M Kromasil C, (0354 (4.6 mmx
250 mm, 5 wm); WEIHLME (A) -0.1% VKSR
(B), BEEEVEML (0~16 min, 10.0%A; 16~34 min,
10. 0% —21.0% A; 34 ~47 min, 21.0% —26.0% A;
47 ~ 58 min, 26.0% — 45.0% A; 58 ~ 65 min,
45.0%—10.0%A) ; 0~23 min FH7E 280 nm'™* P KT
KAZE L FNIZEE 2, 23 ~34 min BF7E 235 nm"
PR TR A 5 22 A5 S BESE 22 B R, 34~
65 min FF7E 270 nm! 7" P KRR EIZE E AL W)
FE B, WIFEE C, AR, EERL AR
0.9 mL/min; A3 30 °C; #FFER 10 pl,
2.2 BiRH &
2.2.1 HHSSAER BRI 10 B, BRZSBEAS B
a1, KEBEPRIAN L 0.4 o, BT HIEHIEH T,
KB m A 70% & B 50 mL, #RGE B, WA
(100 W, 40 kHz) 30 min, %, 70% ZBEAM E I8

KW R, #8451, g, RIS,
2.2.2 XPRESVEW KEERBUNCEE . IIZP S
KT, ROBEEEEM AR . W A, W
GEB, BIFEE C, EFEN, FEH I A RME
i, 70% LW R o B U 40l 0. 432 0.176
0.814. 0.498, 0.262, 0.556. 1.038. 0.642,
0.416 mg/mL VAW, FHEH W 2.5 mL, &
F 50 mL &, 70% LEEMREEZIE, Hil R
W90 21,6, 8.8, 40.7. 24.9, 13.1, 27.8,
51.9, 32.1, 20.8 pe/mL MW, EN1S,
2.2.3  FIMERESEWR R SR AR AESRT Y Ab
FHTZ, s lHSA S EERK, EEEN
BIERESR, # “2.2.17 TR Jrsmis, B,
2.3 RBRERAMREREEBMEXE KWL
W RS, BIERESA RS R, E 42,17 0
ERE A N R, S5 R A 1, mERTE, %
B 5 ARG ARSI 3 B Y R T 15, Rk
M B 45 i 1 35 K F 3 500, BTG T4,
2.4 AMXAER O KEWE <2.2.27 WTFX)
PV A5 2.0 mL, ® T [F— 20 mL &=,
70% LEEERBZEE, 5], TERRIRIK A, K%
W B, 70% S BEST HIFERE 2. 4, 8, 16, 20
5, fEMEBFRE B, C. D, E, F, FEWIGE R,
E“2.17 TR NI E DAL T
JERBEAAR (X)), WEmBCIALAGR (V) #E4T1E
9, SRR, AT TE A H T N G
REAF,

®1 SHSBBXER

Tab.1 Linear relationships of various constituents

1% [EyEpiyE ; r
(pgemL™")
IES:S Y=7. 468 8x10*X-938. 8 2.16~43.20 0.999 4
IS Y=6. 148 3x10°X+707. 5 0.88~17.60 0.999 2

4.07~81.40 0.999 5
2.49~49.80 0.999 3

SR Y=1.222 2x10°X-539. 2
FOBIEEMFAFER Y=9.388 8x10%X+981.2

WIEEE A Y=5.781 6x10*X+386.9 1.31~26.20 0.999 1
WEEB Y=8.832 9x10%X-845. 3 2.78~55.60 0.999 6
WFE C Y=1.716 5x10°X+367. | 5.19~103.80 0.999 4
EEAET Y=1.349 1x10°X-883. 5 3.21~64.20 0.999 1
FHAT ¥=5.010 1x10*X+603. 7 2.08~41.60 0.999 3

2.5 FEFER

2.5.1 REEEEIRE HU “2.2.37 TR X HE A

W, T “2.17 TSR THERENE 6 Ik, g%

WETAR, FHEH AR, E2Ert 6 d, HR 1

W, ZEHNKEERE, 455, F. FEa.
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LAEH 2 B2 3. K21 4. X OBEREA MR TR

5. 8078 A 6. WIFEE B 7. WABEIE C 8. IEAFEY 9. BHEAFI

1. curculigoside 2. curculigoside B 3. monotropein 4. deacetyl asper-

ulosidic acid 5. epimedin A 6. epimedin B 7. epimedin C
8. icariin 9. bachuoside I
1 &M% HPLC &iLE
Fig.1 HPLC chromatograms of various constituents
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KT, ROBEEEM R, WS A, W
JE B, BIEE C, BFEET, F4EH 1 HAEmR
RSD 3 % & 0.91% ., 1.13% . 0.66% . 0.80% .
1.09% . 0.87% . 0.59% . 0.64% . 0.93% , H [a]
I L RSD 4> W A 1.08% . 1.27% . 0.74% .
0.85% . 1.03% . 0.99% . 0.57% . 0.72% . 1.01%,
FWZIT NG 3 T AT

2.5.2 HEEMRAE  HE-HAR, % 2.2.17
TR ikl b s 6y, 78 “2.17 Witk
FAFTHFENE, WS | IS, Kih=
. ROBEEM R, EE A, PEL B,
IFERE C, BFET. EET 1 542 RSD 75
Jo0.32% . 1.54% . 1.16% . 1.23% . 0.49% .
1.30% ., 1.01% . 0.76% . 1.36% , F Wiz hikE
BRI,

2.5.3 eSS WA, #R <2.2.17
WUR ikl s i s, =W T F 0, 2, 4, 6,
8. 12 h7E “2.17 W0 T #AEN &, WG
J(1TE & 1152 = O T & N Y e - B S
MR, WIZEE A, WIZERE B, WIZERE C, mIFEN.
FREEFF T W m A RSD 405~ 0.88% . 1.15% .
0.69% . 0.74% . 1.06% . 0.85% . 0.57% .
0.62% , 1.09% , KWW AE 12 h WEEE R4,
2.5.4  fnAERcREE A A EC R AR E
i, BRABEAUSI, KRRk 6 1y, BRY
0.2 g, B F 50 mL &I, K% A
(0.257 mg/mL) . fIZFHFZ (0.098 mg/mL) . /K
2H (0.553 mg/mL) ., £ & Bk A M ROH R
(0.287 mg/mL) . #ZEE A (0.151 mg/mL) . 1%
E B (0.331 mg/mL) , EFEL (0.394 mg/mL) |
T T (0.227 mg/mL) XFHESHARAS 1.0 mL,
DL i) 25 %€ C (0.353 mg/mL) Xf BB & 7 W&
2.0 mL, #% “2.2.3" TN 7 ikl a5 A S A W,
TE “2.17 WAFESRME T RN G, THE RIER,
G50, AT AP S, K=, KOBEEE
MEECRR  WIEEE A, WIEEE B, WIEEE C, EE
A A L FB0mee BICR 3 5 h 98. 63% |
97.13% . 99.41% . 98.38% . 97.46% . 98.49% .
100.05% . 99.19% . 97.70%, RSD 43 5| N
1.18% . 1.44% . 0.86% . 1.25% . 1.52% .
0.94% . 0.85% . 1.03% . 1.32% .

2.6 AAAER T A BRI “2.47 T
RPRBGE B, 78 “2. 17 T@% K0T RN 2,
DU AR, TR HAD 8 Tl o A6 A
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F oo BRA S /= (WA / (WAD Wy SR, A,y 3L 5 o T AL, 25 L
NPFRR R, A, HPARIETRL, WohIHbE  # 2.
®2 BHSHEMRERTF

Tab.2 Relative correction factors of various constituents

TRAR s liZFtF e K& ROBHEENRTR  HEE A HHE B HHE C e

F 0.556 8 0.454 5 0.923 6 0.693 0 0.440 8 0.652 0 1.288 7 0.368 5

E 0.555 6 0.443 2 0.9118 0.695 3 0.429 1 0.645 5 1.276 1 0.3725

D 0.554 5 0.451 8 0.906 3 0.699 5 0.430 5 0.658 0 1.272 8 0.366 8

C 0.558 5 0.469 9 0.924 8 0.707 1 0.428 6 0.676 7 1.295 4 0.3812

B 0.547 3 0.456 2 0.889 3 0.691 1 0.427 4 0.640 7 1.2553 0.369 4

A 0.554 7 0.455 6 0.909 3 0.696 9 0.429 1 0.657 1 1.275 7 0.3717
FHIE 0.554 6 0.455 2 0.910 9 0.697 2 0.430 9 0. 655 0 1.277 3 0.3717
RSD/% 0.70 1.89 1.43 0.82 1.14 1.92 1.09 1.37

2.7 AR FE AR E T 6 #0R %2 Agilent 1100, LC-20AT 4 35% 4 F1 Kromasil C,q .

2.7.1 ANES. fOiEAE B “2.2.37 TR AR S Agilent TC-C g, Diamonsil C g7 3% 5% AH XT 4% 1F ]
WIRGE R, 7 “2.17 TiaiE s T oeE e, % TR, 5L 3, nHIE o B,
K3 FENUE., BEEFEANKRIERFREE

Tab.3 Effects of different instruments and columns on relative correction factors

LS5 ey M AP S KR ROBEEEM R SR A B B @R ¢ ST ]
Agilent 1100 Kromasil C g 0.5549  0.4556  0.9115 0.695 6 0.4325 0.6542 1.2778 0.3721
Agilent TC-C g 0.5607 0.4497  0.9174 0.701 9 0.4264 0.6376 1.2806 0.3804
Diamonsil C g 0.5492  0.4512  0.9106 0.688 1 0.4280 0.6443  1.2933 0.3753
LC-20AT Kromasil Cg 0.5519  0.4663  0.9257 0.693 3 0.4276 0.6692 1.2704 0.3686
Agilent TC-C,g 0.5541 0.4501 0.9193 0.701 6 0.4227  0.6425 1.2618 0.3682
Diamonsil C g 0.5583  0.4476  0.926 6 0. 690 2 0.4256  0.6568 1.2897 0.3725
SFHIE 0.5548 0.4534 0.9185 0.695 1 0.4271 0.6508 1.2789 0.3728

RSD/% 0.75 1.51 0.74 0.83 0.76 1.78 0.92 1.22

2.7.2 PRRURAE OB “2.2.37 DURXTIAVE R BUREE 0.8, 0.9, 1.0 mL/min XARALIE K1
WiE, B 2,17 BEGEAMF T IRENE, BRE 2, SERNE 4, ARSI R,
x4 AEERREISEITR E FFHIZ 0T
Tab.4 Effects of different volume flow rates on relative correction factors

R/ (mL-min™") AL ZFHZ REEH ECBEPHTR WdE A WIREB #EEC FAT

0.8 0.553 9 0.456 3 0.903 7 0.694 2 0.428 6 0.659 7 1.271°5 0.374 5

0.9 0.556 1 0.454 7 0.918 4 0.698 1 0.4327 0.654 3 1.278 4 0.3712

1.0 0.548 6 0.452 8 0.921 6 0.701 5 0.436 1 0.642 6 1.289 7 0.368 9
FHE 0.552 9 0.454 6 0.914 6 0.697 9 0.4325 0.652 2 1.279 9 0.3715
RSD/% 0.70 0.39 1.04 0.52 0. 87 1.34 0.72 0.76

2.7.3 R OB <2.2.37 BURXMMAEBGE R, 30, 35 CRAXMIER TR, 4RI S, [l
FE 2,17 BEGEAM N EEREINE, BRAER 25, AR,
x5 ARERNHENKIERE TN

Tab.5 Effects of different column temperatures on relative correction factors

M/ C A AP HZ KH RIBESMERR WA @B WEC EX !
25 0.5526  0.456 1 0.9153 0.701 9 0.437 6 0.651 8 1.269 4 0. 369 2
30 0.558 1  0.4549 0.908 7 0.697 6 0.429 5 0.657 3 1.278 1 0.372 4
35 0.5537  0.4528 0.893 8 0. 683 4 0.431 4 0. 660 2 1.271 9 0.378 5

S 0.5548  0.4546 0.905 9 0.694 3 0.4328 0. 656 4 1.273 1 0.373 4

RSD/% 0.52 0.37 1.22 1.39 0. 98 0. 65 0.35 1.27

2.8 EibERA ASECR MR AR A OIS AR B C I 2
WA S EA T 0, S5 LR 6, T HIAS [RX
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Tab. 6 Relative retention values of various constituents
e gk iZFH AFHZ K2 E ROBEENRER EE A BEEB WEEC FHEHI
Agilent 1100 Kromasil C g 0.368 8 0.418 3 0.5515 0. 606 4 0.759 7 0.801 2 0.8802 1.0776
Agilent TC-Cyg 0.369 3 0.418 7 0.553 2 0.607 8 0.760 4 0.802 7 0.8816 1.0807
Diamonsil C g 0.371 2 0.420 5 0.553 1 0.609 2 0.761 8 0.803 4 0.8822 1.0813
LC-20AT Kromasil C,g 0.366 1 0.4109 0.548 3 0.592 7 0.750 3 0.795 1 0.8719 1.061 4
Agilent TC-C g 0.367 6 0.417 2 0.549 9 0.601 8 0.757 6 0. 800 4 0.8752 1.0719
Diamonsil C g 0.370 7 0.427 5 0.558 4 0.619 2 0.768 5 0.809 7 0.8935 1.098 1
FH{E 0.3689 0.4188 0.5524 0. 606 2 0.7597 0.8021 0.8808 1.0785
RSD/% 0.52 1.28 0.63 1. 44 0.78 0.59 0. 84 1.12
29 HesAEal W3H RN (M5 BEREWE, SHHERTIMRER I ZIRETT R A A

161002, 161103, 170107) i &k, % “2.2.17 i
POkl AR, AR (2. 17 BRI T

B, SRR T, RIH 2 Fh o ik BT A 4 R 0 I i 24
S, AHXFEIR2ZE (RAD) $<2%

x7 BEHESHAENELR (mg/g)

Tab.7 Results of content determination of various constituents (mg/g)

e ﬁa{iﬁ _ IS _ ES:Ra _ KA AT #fzm%fﬁﬂfﬁﬁﬁ&
bRk Ak —INZPEE RAD/%  AMpik —IlZ3EE RAD/% ARk —IZ3E: RAD/%  SMpik: —ilZ3EE RAD/%
161002 1.968 1.275  1.286 0.43  0.471  0.479 0.84 2.756  2.732 0.44  1.437  1.408 1.02
161103 1.783  1.336  1.308 1.06  0.403  0.414 1.35  3.024  3.006 0.30 1.641 1. 603 1.17
170107 2.159 1.152  1.166 0.60 0.537  0.527 0.94 2.620 2.674 1.02  1.469  1.431 1.31
S # HEE A i} HW7EE B i} HHEE C # FET 1
bR —IZiTE RAD/%  AMrE —IZ3FE: RAD/% SR —IZiTs: RAD/%  AMEd: —I£iTFH RAD/%
161002 0.749 0.738 0.74 1.672 1. 645 0. 81 3.516 3.484 0. 46 1.134 1.112 0.98
161103 0.643 0. 626 1.34 1.593 1.565 0.89 3.342 3.300 0.63 1.303 1.287 0. 62
170107 0. 858 0. 852 0.35 1.927 1.911 0.42 4.037 4.003 0.42 1.038 1. 066 1.33
3 itig 4 it
3.1 AERGBERAE T EERE ALK EHE TR 2 E IR A 20y . 285 PrEE

BUAT (50% 2 e >0 70% B 2B
50% P, FEE0) O REBOF S (T
TR 300 X ) AR A B RO BB I, K
LA 70% &, WA £ B ) i) 255 4 4 O30 % e £
TR . IR EIR R BT AR ES RE R AR, [HaTHE
BOERGE ., R)E, XHEETHREEE (15, 30,
60 min) XJEEBUECRAFEN, IR A TR 5
RWPEAT T ARMEER . He&uie, MUl imismi &
kR Ll 70% & R 3R HUEE R, A (100 W
40 kHz) 30 min,

3.2 REAREE ARSI DLREI N I TE Koy B
RO AR EIEL ARSI TR e, B
%‘gT Z‘HEIHE_7J(|:2—3,7,9—11,13] R EF{ @-O ]% @;M[S,IOJ R Z
5-0. 1% VKBS BR L sh MR 2R ) I X030 3 A0 e
FEBE AT TR, A& HE, LLOHE-0. 1% vk
BERR K VR B A, 7B 2,17 T (5 3% 4 1R kR
Ve
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FHROAR L, B B0 ME DL S IR H A R B it A
AIEEY VIV E 2 (=1 AN = ol T T W EVAY (S KT |
ESUAFAE XS A TR A AR E Bl A £
5L KR AR R AR, — I 2 AR T 2 AN
ARG Z TBIAFAE R P AE RO R ML 31, e aed i
TEHE 1 PR E | X IR B AY o e S B2 ol
AT FEEIE , A RORFRRA A, 32 A
SERETPE A SR IZT W I 2 Al
DAk Rk 1E o5 SN | o I L = N S L B L
FHER, WIAE A, PIAE B, WIAE €, BAE
T TR I EAR, TSR R e AT
fRIERgRy, I HI% 7 ik fEER , n] oA e i)
AR HESR A T BB Sy

S k.

e NRIEANE AR 2 22 B 2. v N RALFNE T A=

T2 bRIE (P2 EIAEE ) (ST dEs AR
AR, 1998 156.

(1]
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[2] BESR, A, # %, % S8 A BRERETTR (8] M W, £ £, ¥ 47, % HPLC B[R AE 22 2 4E-

[J]. "hEEEZ R4, 2011, 8(31): 74-75, 80. NE 2%t 8 Ffb2 i i & RE[ )], 295 Fiaeik, 2015,

[3]  iEER, XIS, B = SR80 ORI E 2 Al 35(6) : 960-965.

AR &[], BB, 2005, 26 (2): (9] F &, R &, s, % —WSIWLNEEEETR
173-174. WREE A, WIS B, WIHEE C MEBEETMERLT].

[4] fif, 40 WE. BOMH m ASORCRE €03 1 ) IR s AN ] 7 ol rhEh2h2e, 2010, 35(24) : 3310-3313.

Ml e AL S 2 R (7], R Ak, [10] HERHAMTE G4 b NRILAEZ M. 2015 4F i) — 3
2010, 28(3): 196-198. [S]. dbut. hEEZRH B AL, 2015 81-82, 102, 327.

[5] EXE&, H@U, wmibs, % HPLC ME AR ™ #ft [11] 3%, B 3, ik, 5. —D 2 IFkle maEss b
R T REE G EEwE & &[], P2, 2011, 34 RETEHMEITES A, B, C[J]. Bz, 2016, 47(1):
(8): 1187-1190. 130-137.

[ 6] BRmigE, 220U, BFEME, & EEYES FXEERAN [12]  ZfEs, x| ¥, 9 7%, % RRPEH 15 SRR
FERR K G 2T . R O R R A R s [ 1], BB (], T2y, 2017, 39(9) . 1889-1895.
AHZG2E, 2017, 27(5): 316-318, 325. [13]  H/NES, FEde, LR, 5. HPLC 3 W i DU a2 [ A kb

[7] S¥EE, £ &, & ¥, % HPLC ik FIEH e 5 B M b 3 R ECEA [ J]. bR 24, 2017, 39(8):
kA 8 i v A 2S A B A i [T, TR R 25 RE R 22 1730-1732.

2014, 31(12): 970-978.

=X ERERENTR

HAR, &~ %', &R, HIEMN, A
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