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Simultaneous determination of five constituents in Guben Yichang Capsules
by HPLC
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ABSTRACT: AIM To establish an HPLC method for the simultaneous content determination of five constituents
METHODS The

analysis of methanol extract of this drug was performed on a 30 °C thermostatic Kromasil Ccolumn (250 mm X

in Guben Yichang Capsules ( Codonopsis Radix, Astragali Radix, Corydalis Rhizoma, etc. ).

4.6 mm, 5 pm), with the mobile phase comprising of acetonitrile-0. 1% formic acid flowing at 0. 5 mL/min in a
gradient elution manner, and the detection wavelengths were set at 218, 531 nm. RESULTS Albiflorin, paeoni-
florin, astragaloside A, astragaloside [l , astragaloside | showed good linear relationships within the ranges of
16.7 -200.2, 20.0-240.2, 5.3 -64.1, 10.0 -120. 1, 12.7 =152.2 pg/mL (r >0.999 0), whose average
recoveries were 96.9% , 100.3% , 97.1% , 95.9% , 95.4% with the RSDs of 2.52% , 2.85% , 3.92% ,
3.54% , 3.29% , respectively. CONCLUSION This simple, accurate and reproducible method can be used for
the quality control of Guben Yichang Capsules.

KEY WORDS: Guben Yichang Capsules; albiflorin; paeoniflorin; astragaloside A; astragaloside Il ; astragalo-
side [ ; HPLC
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. AT, EEHT, KR, BEe |
R &AE, ARG BRI R AT T AR A
SRR
1 #F#
L1 A% Agilent 1100 B0 AHETERL (K EL
PEE AW, BB DU CEREE R . FEL ML, A
%i. UV A& %8 . Chem Station T /Euf#H] £4) ;
ES-J120 AU Ay RF (B ifgg FAa PR AU
AR 3 KQ5200DB A i vk ds (BT
RS A RN T €S66-2 U Hy HfE I T 46
(KT )5 3K15 B0l (3£ Sigma 24
Ao
1.2 Xz AjANERHE (5 wkql6060804, &
AE=98% )., BB 1 (fits wkq-00285, &
A E=98% ) ¥ E U4 4k ve A A R A R
AN A AE (S YY20100505, A A H o=
98% ) X e it e [ b v YR A= MR B BR A F
W R I (k5 H-037-130428, & f & =
989% ) . WIEH T (Hit5 H-013-150626, &4 &=
98% ) X REH BT H AR B 25 LA W R R
Al A g5 W B (0.50 gk, [ 25k 5
720090565, LA &% P i 25 4 BR 53 A 2 |, 5
20170302, 20170403, 20170503, 20171001). Z,
o EaEal; W A sl KON EZEK,
2 FEE%R
2.1 &4 MH  Kromasil C, 435 4E (250 mm x
4.6mm, 5 um); JWSIHLIE (A) -0.1% H R
(B), BEEEVEM (B)FWHR 1); KK
0.5 mL/min; i 30 °C; #EFEE 20 wl,
K1 BERBER
Tab.1 Gradient elution programs

E)/min - AP/ nm - A ZJ5/% B 0. 1% HHR/%
0~12 218 35 65
12 ~40 531 70 30

2.2 BSERE S RERECT R EEENA)
GNERTT . AT BRI, EERRET T, &K
AT T X RE SIS &, 0 RS AR 1 mL 23 E L
WAL 4 4 448.9. 5 338.7. 1 425.6. 2669.3.
3381.2 pg MWW, TE MW AW, #5 K % & I
3mL, BT 20 mL &), FEEH A 1 mL 435
4 bk R 4> 666.3, 800.8. 213.5. 400.4 .

507.2 pg MWW, B

2.3 B SERR & HBUREE 20 K, WRAH, B
5, KEWIRA 1 g, BT HEHIH T, m
25 mL HIEE, %%, PR, #7530 min, 4
FEE, WEEANERRH TR, $£5, 0.22 pum f%
FLUEHE T U8, HRERugw, RIS,

2.4 F BB B IR S IR R A
20 wb, 78 “2.17 WiEE T RN E, 245
W L, fEWAL, 5 B s HA 2 53 3] ik 5
SYEELR, S MRBIATZ T, ART 5 000,
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1. albiflorin 2. paeoniflorin 3. astragaloside A 4. astragaloside
I 5. astragaloside I

1 #R% HPLC &ikE

Fig.1 HPLC chromatograms of various constituents

2.5 KBEXRAFR KRG IR 0.5
1.0, 2.0, 3.0, 40, 5.0, 6.0 mL, 4% & T
20 mLER S, WAIMHERBZIE, £ “2.17 T
EREAAT FHEREIE o DLBTEE IR BB AR (X)),
W B R (V) #EATIENE, ZRE 2, A
A5 RS Y B A 2R R LA

R2 BHOSGKMXE

Tab.2 Linear relationships of various constituents

W TR , AR
(pg-mL™")
AZFNERT Y =15638.4X-3567.2 0.9970  16.7 ~200.2
ISESN:q Y=20136.9X-2365.7 0.9990  20.0 ~240.2
BRI Y =356.4X +98.7 0.9990  5.3~64.1
WERTID Y=45.9X-15.4 0.9990  10.0~120.1
WRRFFT  Y=372.4X-68.4 0.9980 12.7~152.2

2.6 MEERE XHSERE “2.17 i
AT R E 3 d, BRS K, IFSFATZENESTT .
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ATERH . EHIA . R L, BT [
FLRSD 4358 2. 14% | 2.24% | 2.88% . 2.71% .
2.62% , RN HIE R

2.7 AR MR HE—H#S (20170302) Ji%
P, F C2.37 IWUR U5k A Rl R R, A
217 WA T AR 1 h BEARIIRE 1k, 2k
6 U, MASATZYMERH . ~T25H ., MEKHH ., MK
RAE I, W 1 igm R RSD 70500 3. 06% |
3.15% | 3.49% | 3.21% . 2.91% , FBAALL 5%
BAE 6 h WEETE REF

2.8 EHEMXE RFEHS (20170302) fRHE
54y, ¥ “2.37 TR 7kl gl s WL, 1
“2.17 TETESAE T UEREIN G, IAFAT 2 R
ATEE . AR, R, R g
FURSD 43514 3. 15% . 2.96% . 3.88% . 3.43% .
3.19% , FWIZ I EEETERL

2.9 mAfenk R BEARCHMERYE,
R R AW, HE 42.37 WR A 6 1y
B AW, 1E “2. 17 TGS 4R SEREN &2
AR R, ERLES,

x3 BRSMERKRXBER (n=6)

Tab.3 Results of recovery tests for various constituents (n =6)

% JA R g AR/ g WA/ g Il i 3./ % - I % RSD/%
SESTL] 85.09 83.81 171.38 101. 47 98.79 2.51
85.09 83.81 168. 81 99.95
85.09 83. 81 171.38 101. 47
85.09 83. 81 163.63 96. 88
85.09 83.81 162. 02 95.93
85.09 83. 81 163. 88 97.03
SESRER 102. 09 105. 74 208. 34 100. 25 99.24 2.84
102. 09 105. 74 202. 47 97.42
102. 09 105. 74 201. 37 96. 89
102. 09 105. 74 212.35 102. 18
102. 09 105. 74 213.27 102. 62
102. 09 105. 74 199. 69 96. 09
HWTEH I 27.20 27.63 57.63 105. 12 103.93 3.91
27.20 27.63 54.27 98.99
27.20 27.63 59.25 108. 06
27.20 27.63 57.24 104. 40
27.20 27.63 59.16 107.91
27.20 27.63 54.32 99. 07
R 47.69 46.92 95. 63 101. 07 104. 31 3.54
47.69 46.92 100. 22 105.93
47.69 46.92 93. 67 99. 00
47.69 46.92 100. 06 105.76
47.69 46.92 103.36 109. 24
47.69 46.92 99. 20 104. 84
W I 64. 69 59.67 123. 34 99. 19 99. 84 3.27
64. 69 59.67 124.27 99.93
64. 69 59. 67 120. 80 97. 14
64. 69 59. 67 121.13 97. 40
64. 69 59. 67 131.95 106. 10
64. 69 59.67 123. 42 99.25
2.10 #M&RAFETME £ “2.37 W FHEH% x4 BRHPSEENELERE (mg/g)

MR T, E “2.17 Tl S T BERE I A2,
HEEaR, SSRNE4,
3 itit54ie

AR S HOAE T A T SR R kR R R I
RINETE NS S RS RERIBUR SE 4, TS % B HRUR
B, BRAERIAE, SO R U AR
WA T, 5 Wang 257 08— 3, RE,
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Tab.4 Results of content determination of various consti-
tuents (mg/g)

5 ATHNERTE AT KRG L R |

20170302 2.53 3.12 0.85 1. 56 1. 89
20170403 2.72 3.08 0.72 1.49 1.92
20170503 2.61 3.07 0.79 1.69 1.86
20171001 2.59 3.17 0.77 1. 65 1. 84

THEEK, CHE-KIsi, KBs#H R ULV



2018 4= 11 A
FA40E FE11H

TR %

Chinese Traditional Patent Medicine

November 2018
Vol. 40 No. 11

BRI, @SR EOR, T AL
B, FEHE— LA HT A R 2 IR IR, R
PREE A ECN N, RIS Bk, [H R
FEATTIAR ™ o v, F R I 4 B T 1 5%
W/NT 2R, WOTE S IE-/K AR o i A F iR e
PRRUSECH 0.1% ., RINFE R B, 4 4t A #5 1 f
P S T RS O A 0 25 SRR, R MR
B s TSR R

b PR, ARSZIEEST HPLC 1 [ ) 22 [ A
IR NEETT . AT BT, B
BAFI ., R [ M E AR, %R ERAER
W s, TR, TR % R 5 g At
5%,

S 30k

[ 1] MANAE. WA R IRy DRt E il R s [T ].
ehE R 2 A CE AR R, 2018, 16(4): 108-109.

[2] B #, & . SM5EIGE YT IR 5 5 B
BARIGRWAZR (], LHf b B2 K244z, 2014, 37(1):
75-717.

[3] H&W. HPLC @ BAS MR D AT . AME IR E .
SAE RN SR b EZ IR, 2013, 16 (3):
354-356.

[4] MERHUFER S PENRLME LI 2015 4/ H
[S]. dexmt: whEEE2RHE 1R, 2015 1062-1063.

[5] 2 A1, % #. HPLC B A 25 W e 28 vh Ay 25 1 10
(1], PEZEE, 2007, 21(9): 738-739.

(6] Dhivels, Mblsls, XF, & @A A BA A G R
BEFEHUMZAEAE 2 C IRy /N LA R ARSI IE TS I R 5
[J]. BUCZE SikHR, 2016, 31(9) . 1412-1416.

(71 3k B, JAoHlls, FutRI. AR A BEA BUBEAT 1 U Bk
TR RS A TR [T]. R EEEZ, 2015,
26(6): 1414-1415.

[8] Tk, f{f, x| & REAZWHKEBRREIGT

[10]

[11]

[12]

[13]

[14]

[15]

HZTE R by B B AR I R T RO EE [T ], P R g 2527 2%
i, 2013, 33(11): 897-899, 924.

HuZ T, Qin F, Gao S L, et al. Paeoniflorin exerts protective
effect on radiation-induced hepatic fibrosis in rats via TGF-1/
Smads signaling pathway [ J ]. Am J Transl Res, 2018, 10
(3): 1012-1021.

Liu X H, ZhaoJ B, Guo L, et al. Simultaneous determination
of calycosin-7-0-B-D-glucoside, ononin, calycosin, form-
ononetin, astragaloside IV, and astragaloside Il in rat plasma
after oral administration of Radix Astragali extraction for their
pharmacokinetic studies by ultra-pressure liquid chromatography
with tandem mass spectrometry [ J ]. Cell Biochem Biophys,
2014, 70(1) . 677-686.

Zhang D Q, Li J S, Zhang Y M, et al. Astragaloside IV in-
hibits Angiotensin I -stimulated proliferation of rat vascular
smooth muscle cells via the regulation of CDK2 activity [ J].
Life Sci, 2018, 200: 105-109.

R, IWEE, WHEET, S AR B
VI, TR EEMERZm[T]. PRz, 2014,
12(11) : 1062-1065.

Wang Z B, Li N, Wang M, et al. Simultaneous determina-
tion of nucleosides and their bases in Cordyceps sinensis and its
substitutes by matrix solid-phase dispersion extraction and HPLC
[J]. J Sep Sci, 2013, 36(14) . 2348-2357.

Liu Y H, Huang Z H, Dong L, et al. Simultaneous content
determination of 14 components in Rhei Radix et Rhizoma by
high performance liquid chromatography method [ J]. China J
Chin Mater Med, 2017, 42(23) . 45144519.

Ji B, Zhao X, YuP P, et al. Simultaneous determination and
pharmacokinetics of fourteen bioactive compounds in rat plasma
by LC-ESI-MS/MS following intravenous injection of Gegen-
Sangi compatibility solution[ J]. J Chromatogr B Analyt Techn-
ol Biomed Life Sci, 2017, 1068-1069;: 164-172.

Wojdyto A, Samoticha J, Nowicka P, et al. Characterisation
of (poly) phenolic constituents of two interspecific red hybrids
of Rondo and Regent ( Vitis vinifera) by LC-PDA-ESI-MS QTof
[J]. Food Chem, 2018, 239. 94-101.

2449



