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Simultaneous determination of four saponins in Changchunteng Oral Liquid
by QAMS
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ZHU Mei-peng”,  JIN Zhi-wen’
(1. School of Chemistry and Molecular Engineering, East China University of Science and Technology, Shanghai 200237, China; 2. Zhejiang CONBA
Chinese Medicine Co. , Lid. , Songyang 323400, China)

ABSTRACT: AIM To establish a quantitative analysis of multi-components by single-marker ( QAMS) method
for the simultaneous content determination of four saponins in Changchunteng Oral Liquid ( Hedera helix L. ).
METHODS The analysis of methanol extract of this drug was performed on a 25 “C thermostatic Waters XTERRA
RP-Cj column (250 mm x4.6 mm, 5 um), with the mobile phase comprising of water-acetonitrile flowing at
1.0 mL/min in a gradient elution manner, and the detection wavelength was set at 205 nm. With hederacoside C
as an internal standard, the relative correction factors of the other three constituents were calculated, after which
the content determination was made. RESULTS Hederacoside C, hederacoside D, hederasaponin B, a-hederin
showed good linear relationships within the ranges of 0. 009 5 -0.191 0, 0.001 7 -0.033 1, 0.001 2 -0.024 1,
0.001 9-0.038 6 mg/ml. (r=0.999 8), whose average recoveries ( RSDs) were 98.97% (1.12% ),
99.83% (1.37% ), 98.47% (1.19% ), 99.57% (1.82% ), respectively. The results obtained by QAMS ap-
proximated those obtained by external standard method. CONCLUSION This stable and reliable method can be
used for the quality control of Changchunteng Oral Liquid.
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1.1 % LC20AD XR SR AHETE (HA
B EPRE S A ) 5 LC solutionDB T AERE (HA
EyHEE PR % A 7)) 5 Ultimate 3000 =5 5500AH €0 1%
10 (EEFEER /R B A F] ) 5 DS-3510DTH

RGeS (LA EE SR ARAA);
ML104/02 ( Jj4yrzZ—) . XSE105DU(+ i 4r=Z2—)
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A]]; RE-52D Jight 25 R AL ( Ll mir vaiLEs) ) ;
FW177 g e pl (REBEZ TR A R A A 5
DHG-9070A ML AT T4F . HWS-28 g #iufiE il 7K
Wi (Ll —ERAER A BR AR ) 3 pHS-3C PH
TH LRSS R AR A PR A F] ) 5 SYQ-DSX-280A
FRARFEWIE S R TKE IR (L2 R &
W) 5 Mili-Q AKX (3£ Milipore 24 7]) o
L2 &K% HEHEERT CXEL (M
BCBV3783, &A1& 95.3% , 3£[E Sigma-Aldrich 2
A WARBERA D (fitS GHGD20150820, &4
H98.63% ) . HAMEE B(4LS CCTB20160222,
THEI8.9% ) XS (MR R Y TR AR
ONHE) s ol OB R O RS (LS 111880-
201202, &4t 95.6% , v IE 2GR E BT
Be) o ILALEL (Ht5 1711401, AR FESH 254
FRAHED) 5 ILAYERER (it 20161001, i1 mg4E H il
HARRAFED) s AL (fit5 C117020408, LA AE
M2 A FRAF ) 5 ki 80 (Hik% 161201, PUJIf 4
25 A BR A E]) 5 Hl (445 000120161211, i)
MRS e AR A B (S
20151006, 73 Jgk o 75 K & BHA BR A H]) 3 DL
RIR (5 FA20170118, S A= W4k~ TRE Iy
AT o AL (L5 20161010, B4
ARG RAR) s CHE ALl (75E Merck
ou]) s HAbF Y R el Kb LK, R
WG H A LA BUN T AN BRIl X, Zh s
Bbf B Hh 25 0F 5% it MR ARAE 9 B3 568 5 S OB 7
JHE & 22 471 SR BE AR HE R W T i Hedera helix L.
WA D R 13 #CaH), #5500k
17081003 , 17081004, 17081001 , 17080804, 17080801 .
17081402 . 17080803, 17080802 . 17080701, 17081002
17081102, 17081103, 17081104,
2 HEEHER
2.1 &# %% Waters XTERRA RP-C, {63 #+
(250 mm x4.6 mm, 5 wm) ; JEHAHK (A) -ZNF
(B), BEEEVEML (FEF WL 1) MR 25 C; (K
WE 1.0 mL/min; £ 3% K 205 nm; #E+H 2
10 pL,
2.2 REMHE WEAGM TGS, HiEaUH
¥y, 80% LEERIAERC2 K (85 ~90 C), %1k
9 fEEMIYE 1 h, 552 W5 f5EME 0.5 h, i,
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Tab.1 Gradient elution programs ‘ 4
2 3
i),/ min A K% B ZJiE/% : : A : : L
0~10 75 25 20 25 30 /35_ 40 45 50
t/mir
10 ~30 75 ~65 25~35 A S
30 ~55 65 ~40 35 ~60 1
55 ~60 40 ~75 60 ~25
4
R TR . . S \ 2 3
BIFUER, [ 2 B2 TRER , DRI RK R _ J* _ . A
BURZGMARTRN 6 48, T4 CTRErELSKR, S8, 20 . %0
2% DM130 KALWEBIA AR, /KVEME 2= Tot, B35 B. R
F 3 A1 30% | 70% BRI VERL, YLHE 70% &
BEER , DR, T, RomE, HIAS. 20 % 30 35 20 45 50
s Wk e 1 e /mi
2.3 ofRRH G RS FRBUREY . LIALEE. L e

BUTRER . AHEREIE B, MUKW, SIFRW. T
Hl, ki 80, FREE, 5 LRGWAEIF, &
A), MR, ERE, Y pH (HM 5.0, iIUE, RER
£ 10 mL AR BT, PURKE, B15.

2.4 EikH &

2,41 XFRESLESUME R EER UG RE R R
C5.01 mg, ¥HEMBERF DO.84 mg, HHEELI B
0.61 mg, o-#HHEHEF 1.01 mg, &HT 10 mL
H, HERfITRRREEZIE, $25), BOHEg 0.477 5,
0.082 8. 0.060 3, 0.096 6 mg/mL "4, A%
W EL 0.1, 0.3, 0.5, 1.0, 1.5, 2.0 mL, & F
5mLigffih, WEERZEZE, B, e, 7
T4 CokFah .

2.4.2 MAMER BEERORES oL, BT
50 mL i, HEMBREZIE, $£5, 0.22 um
TALUE T g, BNAS .

2.4.3 FIPEMLRAE IR % (2.4.27 TRk
HIFFAS S PR 0 25 AR, RIS

2.5 FkFER

2.5.1 RouENMHREIREELE IO R
dn PR IR AR AS 10 wL, fE 92,17
TGS T e, 25 WL 1, hIEmT s,
4 P 5 HAH SR ik e i B FE Y R T 1.5, B
WIS 30 000 LA |, FAYEC T, %W
kB EERL

2.5.2 AMEXRRFZLE KEWHR “2.4.17 WF
SRS 10 pL, 78 “2. 17 Tifa i85k F sEAE
WIRE o DAV TRTT Wk B i Ak b (X)), DT AR
Papbr (V) dATmIE, S5REE 2, RS RS
TE4 F TG N R R

2.5.3 REWEILES B RW (5 17080701)
W, & 42.4.27 WUR ikl bl s, 1
1758

I WHEBETC 2. WEEETD 3. WHEEEHB 4. o«
HREEH
1. hederacoside C 2. hederacoside D 3. hederasaponin B
4. a-hederin
B1 &M% HPLC &iE

Fig.1 HPLC chromatograms of various constituents

xR2 BHOEMXER
Tab.2 Linear relationships of various constituents
el
(mg-mL~")

Ry (IEp ¥ r

WHEMIEI C Y=2385830X-1175.09 0.999 9
WHEMERIFD  Y=2437220X-549.723  0.999 8
WHMELH B Y=2518310X -566.608  0.999 9
o-HHMER V=3665930X-1776.59 0.999 9

“2.17 WAE SRR FEREINE 6 YR, 1S H
BATC, BEELT D, HEKELH B, o-i HFikE
AR 5 RSD 40514 0.51% | 3.79% . 4.23% .
1.47% , FBERE % AT

2.5.4 RasEMERE BORW (45 17080701 )
W, % 042.4.27 WURJrkdl st s, T
0.2,4,8, 12, 24 h# “2.17 Dok T ik
FEl e, MR EFEERT C, ¥EBESIT D, ®F
JER AT B, o-H AF MR AT & A & RSD 43 A
0.39% . 3.10% . 4.19% . 2.34% , 3 W] V& W 1
24 h ERREE R4

2.5.5 HEMKE HBOR® (5 17080701)
WhE, 26y, He “2.4.27 TR kA
WU, RERRI 10 pL, 72 “2.17 @A REEMAT
HEREIE , A HFBERT C, HHEBERIT D, &
HRERT B, oo HFHES & A & RSD 43 51 K
0.95% . 2.33% . 3.54% . 1.30% , F#IZFiEE
MR

2.5.6  JnkEIEIBCRE:

0.009 5 ~0.1910
0.001 7~0.033 1
0.0012~0.024 1
0.0019~0.038 6

i R — 4t (45
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17080701) &AM O RBGE S, L6 1y, %
11 bl o 0 hn A5 B0 ISV, 4% “2.4.27

TR 7 ikl s K A, A 2. 17 T A
NHERENE , TR RIOR, APRILE 3,

&3 BRSMERKERABER (n=6)

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

% BBt/ mL JF A i/ mg JAdE/mg 54/ mg [l /% yﬂjw&zﬁ/%
(RSD/% )

WHEBERFC 2.5 1.947 0 1.9325 3.834 9 97. 69 98.97
2.5 1.946 7 1.9325 3.874 2 99. 74 (1.12)
2.5 1.936 1 1.9325 3.8289 97.95
2.5 1.970 6 1.9325 3.870 6 98.32
2.5 1.934 6 1.9325 3.866 7 99. 98
2.5 1.944 1 1.9325 3.879 8 100. 17

WHEBEBID 2.5 0.103 6 0.1316 0.232 1 97. 66 99. 83
2.5 0.104 3 0.1316 0.237 3 101. 04 (1.37)
2.5 0.097 6 0.1316 0.2292 100. 01
2.5 0.108 7 0.131 6 0.239 2 99. 17
2.5 0.105 2 0.1316 0.236 3 99. 59
2.5 0.106 0 0.1316 0.239 5 101. 47

WHEBEE B 2.5 0.094 6 0.130 6 0.223 3 98. 58 98. 47
2.5 0.101 8 0.130 6 0.229 4 97.75 (1.19)
2.5 0.093 3 0.130 6 0.221 4 98.10
2.5 0.099 8 0.130 6 0.226 4 96. 99
2.5 0.096 1 0.130 6 0.225 4 99. 00
2.5 0.093 0 0.130 6 0.2242 100. 39

a-F RS 2.5 0.340 3 0.515 4 0.8555 99.95 99. 57
2.5 0.336 0 0.515 4 0.843 6 98. 50 (1.82)
2.5 0.339 3 0.515 4 0.854 5 99. 96
2.5 0.343 9 0.515 4 0.865 8 101. 27
2.5 0.330 5 0.515 4 0.8522 101. 22
2.5 0.340 2 0.515 4 0.837 6 96. 51

2.6 ARERTFIHE IHBEBELY CNN R

br, WAEREBREH D, WEBREH B, oW HHE
RERMMNEIERN T, ZRILEE 4,

x4 BHSBEMRERTF

Tab.4 Relative correction factors of various constituents

R WL — iﬁx\ﬂimlﬁ? _
HEBZHED HEHEBELZEB oHEEZH

0.2 0.924 0.954 1.488
0.6 0. 967 0.977 1.437
L0 0.994 1. 044 1. 462
2.0 1.028 1.024 1.520
3.0 1.026 1.061 1.521
4.0 1. 009 1. 044 1.516
P31 0.991 1.017 1.491
RSD/% 4.03 4.18 2.35

2.7 WA R

2.7.1 AYE§. %4t 1+ Thermo UltiMate 3000 |
Shimadzu LC-20AD XR 4%, L\ & Waters XTERRA
RP-C,,. InertSustainSwift"™ C,. Agilent ZORBAX
Eclipse XDB-C , %4 (4. 6 mm x250 mm, 5 um),
FELEA DX E A F By 52m, 4R WER S, Al
HURTRLAS . T s f B A &, T I

A

2.7.2 RBE RSB “2.4.17 TR X
AR 10 wl, 7R 2017 TSR N IR E,
%%£0.9, 1.0, 1.1 mL/min {AFR & XA X% IE

IFRYSEI, Z55RILER 6, TS (R PR BRI o %)
AR AN, i Y R A
2.7.3 AR RSB “2.4.17 TR XA L

W10 WL, 76 “2.17 Wis it Rt e, %
%220, 25, 30, 35 CHIEXAXIAEIE K 152,
SERILFE T AT AN R R X L5 i i AN B A
T FH A B4
2.7.4 KWK REEWRHC “2.4.17 TR XM
SRR 10 pL, 7E 2,17 WA s T HERE
Z4£203, 205, 207 nm A5 K X AH R IE PR
(RRZIN, 25 5 L3R 8 o AT AN [m) ARG 0 9 < o HL 5%
FRIEARBA S, i FHPE R AT
2.8 &R SRR BB IR B U
EZHEARFES . BT EE M, 2R IE9,
HZATH, AHXS DR BA (B BB/, RSD 7E 1.68% ~
11.09% Z[8], SOEBHAE R 50 e A7 5
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x5 AEMME. BIEEITHENTEKERFHZME
Tab. 5 Effects of different instruments and columns on relative correction factors

s it ___ A BEN T ___
HHEERIT D AR B o-HHEHEET
Thermo UltiMate 3000 Waters XTERRA RP-C g 1. 043 1. 099 1. 505
InertSustainSwift ™ C 0. 954 1. 002 1. 445
Agilent ZORBAX Eclipse XDB-C,g 1.058 1.013 1.510
Shimadzu LC-20AD XR Waters XTERRA RP-C g 0.991 1.017 1.491
InertSustainSwift™ C 0.975 0. 995 1.391
Agilent ZORBAX Eclipse XDB-C g 1. 065 0.993 1. 408
SEH(E 1.014 1. 020 1.458
RSD/% 4. 650 3.920 3.520

*F 6 AREMERIREXHE TR EEFBI R0
Tab. 6 Effects of different volumetric flow rates on relative

correction factors

FR8  AE)AE MR XS HEXF KL IE B F B 3 0i
Tab.8 Effects of different detection wavelengths on rela-

tive correction factors

Aty HIXPBEA T P HIXPEEA T

(mL-min~') WEBEHD WEBELTB o WBERRT IR/ T R D WEBRE B o AR
0.9 1.017 1. 142 1.502 203 0.994 1. 003 1. 483
1.0 1.043 1. 099 1. 505 205 0.991 1.017 1. 491
1.1 1. 038 1. 059 1. 592 207 0.976 0. 967 1.433
SEIAH 1.033 1. 100 1.533 SEIAH 0. 987 0. 996 1. 469
RSD/% 1.310 3.780 3.330 RSD/% 1.010 2. 600 2. 140

RT AEAERITEIRIEEFH M
Tab.7 Effects of different column temperatures on relative

correction factors

2.9 HERAAHEMZ ORI13HORK, %
“2.4.27 TN HIEUEA AT, G S WO IR
PSS 10 wL, FE “2. 17 IEg 40T it

e C— L E — BEDISE , JFS MR IEAT IS, 458 10, o
WHBERBTTD WHEBERITB o WEERH . . R
20 1.036 1.092 1.617 2 T TR G E R AR
25 1.043 1.099 1.505 3 iTig
i xﬁ ;g xg 301 BRRGERMEFTERLE ARELBEHETH
- oss U ios eos BRI UEIERE, TRE, 70% FIRE, 50% IR
RSD/% 2.420 1.580 4.770 Ve LR R e R, 1E T RS AR B R 7 fe
x99 ARMEHE. BiEENEMRBENZG
Tab.9 Effects of different instruments and columns on relative retention values
e ishE pOT—— - wxfrﬁ%ﬁ JT——
WA AT D WA AT B o-H AR AT
Thermo UltiMate 3000 Waters XTERRA RP-C 4 1. 046 1.452 2.358
InertSustainSwift ™ C g 1. 042 1.396 1.895
Agilent ZORBAX Eclipse XDB-C,4 1.083 1.578 2.440
Shimadzu LC20AD XR ~ Waters XTERRA RP-C 4 1. 040 1. 410 2.063
InertSustainSwift ™ C 1.039 1.374 1. 894
Agilent ZORBAX Eclipse XDB-C,g 1. 065 1.495 2.294
I 1.052 1.451 2.157
RSD/% 1. 680 5.220 11. 090

BRI AR S RhOTI, RBUH B i e LU R i
PERERS, PITAS ag E PG I o A R, A5k
WAl g L i, HLRZR LU R AR, BRI 100%
PPV ik i ol L 208 I 00 e 1 Dy (36 3 i 98 Yo %
Jitko

1760

3.2 gk ARSLEXTEHEERT CL W
BRERIT D, WHBER B, o-F &SR
T KA 2B, DU AE 205 nm KR
B, T H LTRSS R, g
W%, BOEBRIAE R K .
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Tab. 10 Comparison of results obtained by QAMS method and external standard method (mg/mL)

e ‘%’%%4%% C A‘r‘%’ﬁﬂiﬁ%ﬁ D A _ RS B A _ o- R BRI A

LIRS PANANS — W Z PPk SRk — W Z Pk SR — W Z Pk
17081003 0.686 4 0.0353 0.034 3 0.045 1 0.044 8 0.469 8 0.482 5
17081004 0.704 8 0.0351 0.034 1 0.047 2 0.047 0 0.3230 0.3302
17081001 0.647 3 0.028 8 0.027 5 0.040 8 0.040 3 0.290 4 0.296 5
17080804 0.657 1 0.055 6 0.055 4 0.033 4 0.032 6 0.207 1 0.209 9
17080801 0.711 3 0.046 9 0.046 3 0.042 7 0.042 2 0.2156 0.218 6
17081402 0.686 8 0.0350 0.033 9 0.041 8 0.041 4 0.2955 0.301 7
17080803 0.6319 0.0519 0.051 6 0.048 2 0.048 0 0.200 2 0.202 9
17080802 0.719 3 0.032 8 0.0317 0.047 4 0.047 1 0.172 9 0.174 4
17080701 0.685 3 0.045 6 0.0450 0.050 5 0.050 5 0.1520 0.1527
17081002 0.679 0 0.047 4 0.046 8 0.0379 0.0373 0.1539 0.154 7
17081102 0.670 1 0.058 1 0.058 0 0.032 4 0.0315 0.098 1 0.096 8
17081103 0.610 7 0.028 2 0.027 0 0.031 7 0.030 8 0.080 0 0.078 1
17081104 0.648 3 0.069 9 0.070 2 0.037 4 0.036 7 0.065 7 0.063 2
3.3 AMiF ﬁq’g % l:JEl ?ﬁ%%%ﬁ C j’qﬁ%)‘ﬁg AR [ 3] Vandevelde N M, Tulkens P M, Iglesias D Y, et al. Character-
WTLEP E/‘J E‘Egﬁ§ﬁ ﬁi é’,}’ , ME /B\ﬁ %E% , X‘T,E,{E]{ FIIZI(J 'ﬁl\ isation of a collection of Streptococcus pneumoniae isolates from
. N N . patients suffering from acute exacerbations of chronic bronchitis:
%%1% ’ Eﬁﬁj’%/ﬁ\:,ﬁzj\j V\])FZRO In vitro susceptibility to antibiotics and biofilm formation in rela-
3.4 7}:5 AL IE B TE ;FZ’H:‘ %— %’{ Z'Ki gﬁ%gg A tion to antibiotic efflux and serotypes/serogroups[ J]. Int J Anti-
Iﬁlﬁ(%g N @ﬁ%ﬁf N MX H‘]}ﬁi N ﬁf/ﬂ%‘l N Tﬁ{ﬂﬂﬁﬁﬁ% microb Agents, 2014, 44(3). 209-217.
b&ﬁ*ﬁ}j‘&ﬁ%ﬂ@ig‘@ , Fﬁﬂigﬁiﬂf—‘{ﬂﬂzﬂzﬁi [4] Kroening-Roche J C, Soroudi A, Castillo E M, et al
E?‘f?%% ] Hﬁm}ﬁ%ﬁ%ﬂ q:‘ E"J EJ‘//T_]: ‘HE %ﬂﬁﬂiiﬁ@ Antibiotic and bronchodilator prescribing for acute bronchitis in
’l"ig éﬁ%%%, Z:Iﬁ]%’f*?*ﬁ;ﬁ'ﬁﬂi%ﬂ@ig’rﬁ ;};elt;r;(;rgency department[ J]. J Emerg Med, 2012, 43(2) .
iéjﬁ}%‘*ﬂ ’ EDiZﬁ?f‘ﬂFﬁﬂ:ﬁﬁiww% ° [5] Stauss-Grabo M, Atiye S, Warnke A, et al. Observational
3.5 @1%»‘&5{41 %1‘ Xﬁﬁﬂﬁiﬁﬁ $_‘X¢ il IIII:I‘II HTJ‘ ﬁn study on the tolerability and safety of film-coated tablets contai-
{qﬁﬁﬁi{j ‘% %E%% H Hﬁi’ﬁiqj/ﬂ\:'fﬂj; 3 ﬁﬁiﬁ@i%m% E’(] ning ivy extract ( Prospan© Cough Tablets) in the treatment of
I‘EJEIL}-I , leigﬁiij:%ﬁﬁiéj\zl‘m E@,{R%}g HTJ‘ I‘gj% R é},%‘ colds accompanied by coughing [ J]. Phytomedicine, 2011,
B AR B CRFIU 5 P 5 4 B 10 ane | |
s e . . s [ 6] Lang C, Rottger-liier P, Staiger C, et al. A valuable option
Z tt) ’ﬁf j‘j KE,L\L *’j‘ {/ﬁ; ’ }JFEK IE‘] /fX%% N @‘ﬁ% *f_F for the treatment of respiratory diseases; review on the clinical
X =FWATHLE, ERFRY , AEXS PR BA 1 RE E EA evidence of the ivy leaves dry extract EA 575© [ J]. Plania
B TER VA N7 12 Med, 2015, 81(12-13): 968-974.
4 2:51‘,’!? [7] Holzinger F', Chenot J F. Systematic review of clinical trials as-
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Quality standard for Pueraria lobata

MA Fen-gang, = ZHANG Yong-ping”, XU Jian, = YANG Li-yong, ZHAO Nan
( Guiyang College of Traditional Chinese Medicine, Guiyang 550002, China)

ABSTRACT: AIM To establish the quality standard for Pueraria lobata ( Willd. ) Ohwi. METHODS The
characteristic and microscopic features of P. lobata were identified, after which TLC was used for qualitative identi-
fication, HPLC and UV spectrophotometry were adopted in the content determination of kakkalide and total
flavonoids, respectively, and the contents of water, total ash, acid-insoluble ash and extracts were determined by
Chinese Pharmacopoeia methods. RESULTS The clear TLC plots displayed good reproducibility without negative
interference. Kakkalide and total flavonoids showed good linear relationships within the ranges of 2. 34 —234 pg/mL
(r=0.999 8) and 0.336 8 —1.347 2 mg/mL (r=0.999 7), whose average recoveries (RSDs) were 100. 66%
(1.73% ) and 99.77% (2.2% ), respectively. In ten batches of samples, the content ranges of water, total
ash, acid-insoluble ash and extracts were 12.40% - 14.70% , 8.16% - 10.13% , 0.40% - 0.70% and
20.25% ~29.5% , respectively. CONCLUSION This stable and reliable method can be used for the quality
control of P. lobata.

KEY WORDS: Pueraria lobata (Willd. ) Ohwi; kakkalide; total flavonoids; TLC; HPLC; UV spectrophotometry
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