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Simultaneous determination of 6 steroidal saponins in Paris Polyphylla by accelerated solvent extraction-
HPLC-TOF/MS

WANG Ben-wei, ZHAO Liang, ZHANG Hai, LU Lei, LI Yue-yue, ZHANG Guo-ging”
Department of Pharmacy, Eastern Hepatobiliary Hospital, Second Military Medical University, Shanghai 200438, China

[Abstract] Objective To introduce an accelerated solvent extraction (ASE) -HPLC-TOF/MS method for simultaneous
determination of Polyphyllin I , Polyphyllin Il , Polyphyllin VI, Polyphyllin V[, Dioscin and Gracillin in Paris Polyphylla.
Methods The extraction was performed by ASE under the following conditions: extracting solvent 70% ethanol; extracting
temperature 120°C ; pressure 1. 17 MPa (1 700 psi); and static time 6 min. The separation was carried out on a MGCyg column
(3.0 mm>100 mm, 3.0 um). Elution was done with a linear gradient mobile phase system consisting of 0. 1% formic acid
(V/V) water and acetonitrile. The flow rate was set at 0. 8 ml/min, the sample injection volume was 3 pl, the column
temperature was kept constant at 25°C , nebulizer gas pressure was 275, 8 kPa (40 psi), drying gas flow rate was 10 L/min, and
gas temperature was 350°C. Results The calibration curves for Polyphyllin | . Polyphyllin [l , Polyphyllin VI, Polyphyllin
V[, Dioscin and Gracillin were linear within the range of 0. 500 0-50. 00 pg/ml (r=10. 999 8), 0. 422 3-42. 23 pg/ml
(r=0.999 7),0.612 0-61. 20 pg/ml (+r=0.999 9), 0.714 0-71.40 pg/ml (+r=0.999 5), 0. 448 0-44. 80 pg/ml (+=10.999 9)
and 0. 436 0-43.60 pg/ml (r=0. 9997), respectively; and the average recoveries (n=16) were 98. 9%, 98. 0%, 102. 5%,
101.9%, 103.1% and 97. 9%, respectively. Conclusion The introduced method is solvent-saving and time-saving; it can also
be used for high-throughput analysis and determination of steroidal saponins in Paris Polyphylla.
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(£ Agilent) ; Agilent 6220 &7 8] BRIE AL (3£ H
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AL,
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2.1 ASE &4  FEHEEE. 1200C; K J): 1,17
MPa (1 700 psi); FAFHETE . 6 min; JEAKEL .
TG PR 70 %0 ; ZARARTH . 60 s; B
Fl: 70% LB AW . 10 ml,

2.2 HPLC-TOE/MS £ # @ik, MGCy, it
(3.0 mm><100 mm,3.0 pm); W shAH: LM (A5

0.1%(V/V) R K (B); YEME#S EE: 0~ 5 min,
20%~30% A;5~15 min, 30% ~41% A;15~20
min,41%~45% A;20~25 min,45% ~50% A, i
. 0.8 ml/min; Ml . 25°C s dEkERE, 3 pls BT U,
ESIIE& 78X %K J7: 275. 8 kPa(40 psi) ;
TR . 10 L/min; TSR 350°C ; B4
HLE: 4 000 Vi #EF M. 180 'V i 4 4 i [l .
m/z 400~1 100, BFHEWLE 1,
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Fig 1 Extract ion current chromatograms
of 6 steroidal saponins and internal standard
A: Akeboside D (internal standard); B: Polyphyllin V[; C:
Polyphyllin V[ ; D: Polyphyllin [ ; E: Polyphyllin | ; F: Dioscin;
G: Gracillin

2.3 MEREROHNE KHEMRRESEBEI
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Tab 1 Results of regression equation

n="7

Componens Refrenion - Lear s
1 Y=1.211X—0.006 19 0. 500 0-50. 00 0.999 8
2 Y=0.697 9X—0.029 10 0.422 3-42. 23 0.999 7
3 Y=1.062X—0.041 21 0.612 0-61. 20 0.999 9
4 Y=0.8323X—0.174 0 0.714 0-71. 40 0.999 5
Dioscin  Y=0.956 6X—0.017 80 0. 448 0-44. 80 0.999 9
Gracillin Y=1.642X—0. 069 37 0.436 0-43. 60 0.999 7

1. Polyphyllin [; 2.
Polyphyllin V[

Polyphyllin 1[5 3: Polyphyllin V[; 4.

x2 RBEERBRER

Tab 2 Results of precision test

Concentration
ps/(pg + ml™h)

Intra-day RSD Inter-day RSD
n=5,%) n=3,%)
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RSD: Relative standard deviation

2.7 RAZMERE BE OB S T 0,
6.12.24.30.36 Fl 48 h HEZ M. I1F 6 Fh AL B AT
) RSD /9N 1.3%.2.4%.2. 2% .1. 7%.1. 9%
2. 7% R A 48 h WA EE R4,

2.8 Al FRAeE F R OKEEE R AR UE A TR
TR AR ML S/N = 10 8 H e A% E
B LA S/N =3 i Hm AR B . 6 i &
MR Y B AR E 2 BR 43 %I 24 0. 066 67.0. 056 31,
0.081 60,0.095 20,0.059 73 1 0. 058 13 pg/ml, i
ERAG I BR 43 510 & 0. 025 00,0. 033 79.,0. 024 48,
0.057 12,0. 035 84 1 0. 043 60 pg/ml,

2.9 EHEMXE WE-HEEAM R 2.4
iU 4 WOy P A7 il A el w7 L 7E Bk
HPLC-TOF/MS Z& /il . 6 Fh 8k g m-F 3
T B 2.563,1. 943.8. 405,3. 841, 1. 201 Al
0.972 8 pg/mg; RSD {8 43 il b 2. 0%, 3. 4%,
2.2%.2.8% . 1. 9% Ml 3. 2%, 45 F 30 Fr 4l ik /Y
PEICTT vk BT A 1 A] S M R M

2.10 DKk R X ORERERC S & EEA M
MR 6 0y B2 1.0 g, B 10 ml NG RHAEBGE
Sy NKE BN 6 Fh A R AR E AL R 20 4 BT
B8 B VR RSN A O R
W CEMBRET ESEEV  EERE V. EHE
MM ER BT, 6 FpE % 211 F 1 m
Wk 98.9%.,98.0%.,102. 5% .101. 9% ,103. 1%
M 97. 9%, RSD fH 450 1. 2% . 1. 7% . 2. 6%
1.8% 1. 0% M1 1.8%.
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EHRT MM E T TR EH 2 Ak
(090824, 110913) £ & ( b A2 N R 3k A [ 25 )
(2010 4F RO B AEAE b 25 T A i 45 R WL 3K 3,
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Tab 3 Results of sample determination

my/(pg* mg~'), n=3, xts

Batch number Source Polyphyllin [ Polyphyllin [I Polyphyllin VI Polyphyllin V[ Dioscin Gracillin
090824 Yunnan 2.39540.031 1.48240.033 8.379%£0.182 3.788+0.062 1.304=£0.023 0.826+0.024
110219 Yunnan 0.45340. 011 0.33240.009 0.08240. 001 1.003%0. 010 0.28040. 007 0.147=40.003
110731 Yunnna 0.27640. 006 0.19540. 004 0.02440. 001 0.98440.015 0.21040.002 0.25740.002
2009050072 Sichuan 0.31940.010 0.25240.006 0.03940. 001 0.63240.023 0.09440. 002 0.13740.005
110913 Sichuan 7.02040. 202 1.47540.036 0.136+0.002 0.9734+0.019 2.63740.071  10.110=40. 280
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3.1 ASE #RRA K&K BT ASE KK
RBL AN T 2SR B MA I &,
AT FEHEBE AT S 90 25 R i K 4 A S H(FE IR
T BE TS A I (] o AR R RN PR B0 i AT
K2 =K Lo 3D MIESSIK IR 1H (R 0 IF LI(h
A6 N RILFNE 2581 ) (2010 45O FHHLE RS 4 FhE LR
T i AR br Rk A S5, Bk
AR R B 45 As B Cs Dy, BIAEBGER E N 120°C
FRASZEIUS ] 6 min, PPYERFR 70 %6 E A UEL 11K,

R4 EXHBETREER

Tab 4 Factors and levels of the orthogonal test and its results

Extraction ratio of

Yoo afe mn o op D o
1 1(80) 1(6) 1(50) 1(D 1.562+0. 031
2 1 2(8) 2(60) 2(2) 1.408+0. 026
3 1 3(10) 3(70) 3(3) 1.464+0.032
4 2(100) 1 2 3 1.522+0.032
5 2 2 3 1 1.420+0. 022
6 2 3 1 2 1.33940.013
7 3(120) 1 3 2 1.625+0. 015
8 3 2 1 3 1.598+0. 030
9 3 3 2 1 1.421+0.028
K, 5.543 5. 887 5.625 5.504

K, 5.351 5.532 5.438 5.465

Ks 5. 805 5. 281 5.637 5.430

A: Temperature; B: Static time; C: Rinse volume; D: Cycles

3.2 & AEM‘FE ALEEFH T Agilent XDB
Cis#E (4. 6 mm X 150 mm, 5.0 pm) ., Agilent XDB
Cy#E (4. 6 mm X 150 mm, 5. 0 pm) fl MGC,s ¥
(3.0 mm X100 mm, 3.0 pm)iﬁﬁ?Tﬂjg’;%\,Zi}%
MGCs FEAH B A AR 4 1 43 125 B F AT 25, 1 HLIA g
B 0 4 J 3 TSR] L 6 o o B B8 7R 25 min NI
P oitl N A= W S AN U - S I S 4 ST €
MG Cs #EAE S S50 FH 35 4T

3.3 AmEhAmesaHE SR EE-0. 1 HRK &
NE-K A ZNE-0. 1% WK #4710 sl AH 2 B ik 0
S5 L W -0, 196 WY R K U BE RE 1 B 5 L 4 M it
(] B S B 5 M -/ U 3G 1 i 114 53 3 3 0 0T R P
251 L ME-0. 1% W R 7K S Ui 31 AH BE 98 3K 45 R 47 1
Iy FE RS ARYE DR e A e B 2 -0, 1% R K
SRy Uik B A R AT R E R

3.4 AL ARSLEXT ESIEIE T
AL o3 0 AT I L & IR OE B B X HL A AR 47 i
T N 5 [ B TR A 5 AR RO T TR RO

AR R L e X SR S5 R sg e, S5 R 55 1k
RSN 275. 8 kPa(40 psi), THES M E A 10 L/
min, B A HLE N 180 V i, %5 5 & bt .
3.5 HPLC-TOF/MS#® W EMEENERE
AR R AR Z A 50 7E A5 AE B ALY O/ B8 A7
SRy 3 B ARG I AN BE TG 2 0T 43 R I R L T LS A R
At A5, F DAD A8 2 B AR R
BT TOF/MS 1643 BT 52 24 0k & B A U] W i 0 35,
3 ATT R AR PR L B RS R X 22 4 4y Y [R] A AT
AR HPLC-TOF/MS ¥ [ I} I o 5 4% 24 #F
o6 B AR SN IR I R R
ASLH R T ASE-HPLC-TOF/MS #1577 —#%
BRI B A3 BT O Uk L IR 5 A T B
2y ph 6 FhE RS AT LA AT T A I E IRk
WA FE D o bl B Ay B R T A B4k, BE
g F A E A R | CEA R I ER VL.
BTV ER R M MER LTS R, 8
TR 5 AN 4 R 2 b R AT R L e B A
FEAR KIS AUH 2 R AMFFE b R I A
[ 25 ) (2010 4F jO s B AR N 25 AR e, X0k
AT Sy i S B 0 R 24 A o AR AR A A

4 FzFEHR
i e & 75 A SOR W BAT AT F] 25 v 22
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