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(155 "B RFEW AN FEE . BIF 200433;2. 45 “ZFEE KR ITIFRARIER 28 B, FiE 200438)

%

(HE] A . 2T NEHAFEHFEPA LS o ESHFRHEREGEN TN F %, & ik : %A HPLC-DAD-TOF/MS,
Agilent Zorbax XDB-C18 4£(2. 1 mmX50 mm, 1.8 pm), & (0. 025% ¥ B )- ¥ B (0. 025% ¥ B&) N 9 30 A8, B JE SR IR, %
0.15 ml + min™' B K 25°C HHE 0.25 uL S A G AR R ERLBIRESD  ERTEMN, EH8EFEEN 4000V, THEIR
# A 10.0Lmin ', THRAEEH 350°C ,EMEE A H 40 psi(275 792 Pa) , B EEE H 200 V, Al TEE M L9 2 H
B FH m/z 803.420 0~803.490 0, EX F A EBm A MK K 2 5 £ 275 nm f1 250 nm, £ R EHLH a B HHE N
0.211 6~127.3 pg+ml ', ZH¥EFEH Y=461 182 X+2 000 000(r=0. 999 0), #F X HF L MG E H 0.758~455 pg» ml !,
LMEF R Y=5978 9X—27.418(r=0.9995), HEER B HAMTEE N 2.268-136.8 pg» ml™' . &AM 72 Y=0.949 9X —
1.046 4(r=0.999 5), & . K E W EHAZHF a FHEKRZE 25 H(95.5441.60) % .(99.39+3.97) % .(103. 8£1. 97 %
g BT E R E S A H (102.340.47)%,(100. 9+1.32) %, (97. 15+ 2. 100 % K # ¥ 8k ¥ 4 3 F 3 B % % 4 50 %
(102.641.96) % ,(100. 3+£3.12) % .(97.75+£1.25) %, H A, HFH RSD#H<5%,21 d W& E KB ER LW RSD H<5%,
ﬁb—éﬂjﬂﬂ WHEH a X HMHERNAELF H 0.750 0,10, 65 1 2. 572 mg/g, &k :HF EEE, & EE EH,
TAEHGNREEH .
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HPLC-DAD combined with TOF/MS technique in determination of saikosaponin a, baicalin and glycyrrhizic

acid in Xiaochaihu Decoction

ZHAO Bai-yun', ZHU Zhen-yu', WANG Bin’, ZHAO Liang' . ZHANG Hai' . XU Qian', CHAI Yi-feng'* (1. Department of
Drug Analysis,School of Pharmacy,Second Military Medical University, Shanghai 200433, China;2. Department of Pharmacy,
Eastern Hepatobiliary Hospital,Second Military Medical University, Shanghai 200438)

[ABSTRACT] Objective: To establish a method for determination of saikosaponin a, baicalin and glycyrrhizic acid in
Xiaochaihu Decoction. Methods: A combined method of HPLC-DAD and time of flight mass spectrometry ( TOF/MS) was
used; the chromatography condition was as following: Agilent Zorbax XDB C18 column (25°C, 2.1 mm X 50 mm, 1. 8 pm);
mobile phase: methanol (0.025%, V/V, formic acid)-water 0. 025% , V/V, formic acid) with gradient elution at a flow rate of

0.15 ml * min~’

. The injection volume was 0. 25 pl. Atomospheric pressure electronic spray ionization was used to quantify
saikosaponin a at the capillary voltage of 4 000 V, the flow and temperature of drying gas were 10. 0 L » min ' and 350°C,
respectively; nebulizer pressure was 40 psi (275 792 Pa), and the fragment voltage was 200 V; the m/z of saikosaponin a was
803. 420 0-803. 490 0 for quantitative analysis. The wavelengths for detection of baicalin and glycyrrhizic acid were 275 nm and
250 nm, respectively. Results;: The calibration curves were Y =461 182X -+2 000 000(»=0.999 0),Y=0. 949 9X—1. 046 4(r=
0.999 5) and Y=5.978 9X—27.418(r=10. 999 5) for saikosaponin a (0. 211 6-127. 3 pug » ml™ '), baicalin (0. 758-455 pg *
ml™') and ammonium glycyrrhizinate (2. 268-136.8 pg * ml™'), respectively. The recovery rates of the low, medium and high
concentrations were (95,544 1. 60) %, (99. 39+ 3. 97)% and (103. 8+ 1. 97) % for saikosaponin a, (102. 3 +0. 47)%,
(100. 9£1.32) % and (97.1542. 100 % for baicalin, and (102. 6 =1. 96) %, (100. 343.12) % and (97. 75+ 1. 25) % for
ammonium glycyrrhizinate, respectively. The intra-day and inter-day RSD was both less than 5% and the RSD was less than
5% for 21 days. Conclusion; The method in the present study is simple, sensitive, rapid, and accurate for quality control of
Xiaochaihu Decoction.
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wWA K HE NS R AR A, B
WFFEIUESE /NS 3 FLAT V819 240 i B 0 75 A 2 b 240
i PR B AR AR S, S AE /N SE w1 T A R
I o A I S R VA 1T N e S S 9 W
SR SETIRAT ACEAS TR RS H AT, E N
C A 25 LL/N S TE 7 D il 64 v R 24 i 5 L
JRim AR EAS AN A TR, 22 LA 5 31 sl e W2 1 a (95
T Sy 2 TR G S A B R
WA 14 75125 B Jo Al o AR WF 5 A ST A ) el 00 5 /) e
WV R S S A a B H R Y O 3 6 LA
S B Ty S S 1) Hh 24 52 5 A T o i E A

1 UEFEMKH

Agilent 1100 (FE £ AL, UG 2R | A o #F k¢
R AR L A R A A DU &) . G1969A TOE/
MS, Agilent €& B4l T/E ¥, Analyst QS 2 Hr %K
PF, 52— AE240 B F K CHERRS), LD |

TR 5 (PD060707) , B4 (HY2006030204) |
% H H (XD060826). A Z (060804), il  H
(060914) FIKZE (HP2006070501) 1 | 52511
AR FRAL, 25 TR K25 28 B Ak 2 2R SO
HONE R B e, SR AL ST R R
i B4 b o RO T IV 2 G S T R I Ok 3
4, [ Fisher 22\ 5 7K Ry GE M 05 4liig K,

2 FHEMER

2.1 wEE&MH A% H A Agilent Zorbax XDB-
C18, (2.1 mm X 50 mm, 1. 8 pm), ¥ 3 # K K
(0.025% R, A W)-H £ (0. 025% IR, B W) , 6
EVEMR AR AT :0~1 min: 70% A-30% B; 1 ~ 45
min;: 25 % A-75%B;45~55 min:20 % A-80 % B; 55~
65 min:100% B, W& 0. 15 ml/min, & . 25°C , ¥k
FEdt. 0. 25 pl a2 47AF[E] 75 min. B F 54 APCI-
ESHI, &0, T E&a i E+ m/z
803. 420 0~803. 490 0., T # IR BN 350°C . % 1k
SRSk 275 792 Pa, ZAL AWK 10 L/ min . flf 5
i R L 200 V7,

2.2 AREHEAEWES IR BRI a,
BRI H R R PR X B 3. 819 mg . 13. 65 mg
F1 4,083 mg, BT 10 ml m I, FH Y BSeis W s i O
Wi B 22 20 B L B8 50 A b A A5 W, BB A TR S
5.0 ml T 25 ml &I, 205 B L 0 A ofE ¥ L 4

B AF a HRJE N 127, 3.84. 67,42, 33,21, 16,10. 58,
2.116.0. 211 6 pg » ml "5 B % H WK B K 455. 0.
303.3.151.6.,75.80,37.90,7.58,0. 758 pg » ml ';
TR g R MR A 136. 1,90, 73,45, 36,22. 68,
11.34.2.268 pg+ ml ',

2.3 DR HHHE BRI LE 180 gl X
135 g & HH# 75 g A% 90 g Hil2EE 135 g, KH 90
g FIAEZE 135 g B B iE .o 40 B & 50°CHEAE
1 h, B EAEH 55

2.4 FEFER

2.4.1 ARl A E A S L RO R VR BE bR
WETS W, AR 2. 1 TR 25 R SRR DU 2 L 43 00 DA JB 3% 0
CHEHA R AT a) 158 A G 1T R (50 T RN H 2B 1R PR 4
RO X v B HEAT e M A, el R AT o ZebE o AR
Y =461 182X +2 000 000(r=0. 999 0),Z& L[l .
0.211 6~127.3 pg » ml ' E S LM TR Y=
5.978 9X — 27. 418 (r = 0. 999 5), £k ¥ {5 A,
0.758 ~455 g« ml ™' H HE R 0 4 3h 4R M 5 2.
Y=0.949 9X—1.046 4(r=0.999 5), £k 1 & Hl A
2.268~136.8 pg+ ml ',

2.4.2 BEERE  AE 2.1 TEMT, 2 B HLE
R a B A A R R L b IR (127, 3,
21.16.,2.116;455.0.,75. 80.,7. 580 il 136. 1.,22. 68,
2.268 pg » ml )3 PR EMARHEIR 72 1 d Z W&
BEERE S K, EEEH WK, RSD 430 1. 07 %
4,05%.,1.25%;0.36%.1.52% .4.51% A1 0. 68% .
2.51%.1.04% (n=5), H#ZWE 5 d, %% H [E K
% B, RSD 4 9l ok 1. 32%. 3. 52%. 1. 63%;
0.68%.1.86% 1. 21% F1 0. 35% ,1. 29% . 4. 17%
(n=5),

2.4.3 REMEZ SilH &b K3 Aok
4% A B AT a, BOAIT FIOH R R B B R AR E R
(127.3,21. 16, 2. 1163 455. 0, 75. 80, 7. 580 #
136.1,22.68.2.268 pg » ml~')200 pl, & 2°C VKA
B A3 AE 1.7.14.21 d 3% 2.1 TR S H6m0, 2%
RRUIFERTE 21 d WEEATE (RSD<5 %)

2.4.4 RARKM R & — R IR AR 7 R D
ELUMEME L (S/NY R 3+ 1 3, Se R AF a, BEA AT
T R R o i i A AT D R 43591 2 19. 10, 189. 5
DL B (S/ND
10 = 13, SEl R a, 205 1 FH ROR BB 26 1 i i
BR 43514 69.5.689. 1 ng « ml 'l 3. 71 pg » ml',
H R BB R 1 R AUE R R TRV BT IR

ngeml "Hl 1.02 pg + ml ',
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2.4.5 mAFERERE  HBRCWE & =R /NSE
VFERL 307,45 0.5 g KB ARAE 43 B HERR I A
AR BE Y SR R A B ORI R B e R X
FEEh L H 2. 4. 6 TN AE I 8 7 AR AE AT ERAME 3
(R A A e RIS 7 S =N I (187 - R T S 2
Hoa 3 Wl # 5r 5k (950 54 £ 1. 60) %,
(99.3943.97) %, (103. 8 == 2. 0)%., & X # N
(102.340. 5)%. (100. 9 + 1. 3)%, (97. 15 +
2.100 %, H "W B R O (102, 6 £ 2. 0O %,
(100.3+3.1)%.(97.75+1. 25 %,

2.4.6 HEEENE  HHIEGE 2.3 BT A&MFA
Tl 3 /NS 0.5 g K FRE . B 100 ml PR
B, 70% B 10 ml, [ 40 min. S EE
Tk, 3k 0B WO IR AR 3 R, A TR L T
HEER 2 10 ml, FEREFTAH 0. 22 pom I8 UE , F
FEHIUR R L B U R A S, TR A R S
BAF a, AN R R A 53 9 A
0.7625.0. 773 8.0. 713 6 mg/g; 10. 72, 10. 32,
10.92 mg/gMl 2. 579.2. 477.2. 659 mg/g; RSD 73 %
H4.01%.3.27%.2.92% 1. 76 % .2. 33%.2. 93 % Fl
2.76%.3.21%.2.81% . HPLC El#E LI 1,

E=N :l:
== gIII

RIS

3.1 WA AMHER
3.1.1 R|E A FREUR—HEFEA 0.5 g, KB AR
JE LB 100 ml BB .00 10 ml 70 % £ B, 53 3
FHAR A | E] 3 AR ECR AL B, B2 B 60 min, i 3E ., 15
TLER 10 ml AR, % F R aE &k, 2R i
SRUETE B PSSR BT a B ST R R i,
g L H, (B Ak B A SR ISR A F R 7S AL B,
7o AL BRI F R AL B, PRk 16 Y [ 3 Ak B
3.1.2 EXEBFRERRSH RHELEITEL
T 1 SO T B AR (A AR B (B) LA
KA B (OO XL il v S8 8 2 o, B4 AN H
i 114 B B SR 0 B ), 4% 1F 38 2 36 A S8 R
a AT U BRR & i A 25 T 22 e A 4 R R W
K AL B, Co 6B 5885 14 a £ BURICR R 4
R AL By Cy XA f 28 25 15 FH 5 R 4 BRI
S (ERE] A]Bycg%ﬁx&i%%ﬁ%ﬁ%ﬁo GAEE
SElH BAY a S AL, AR PR 7090 & VA
Ml 40 min, 858 $E UL 3 ROA AL B 251,
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Fig 1 Chromatograms of saikoesaponin a,baicalin and
ammonium glycyrrhizinate standard and sample
A: TOF-MS of saikosaponin a standard; B: TOF-MS of Xiaochaihu
Decoction; C:; UV(275 nm) of baicalin standard; D; UV (275 nm) of
Xiaochaihu Decoction; E; UV (250 nm) of Monoammonium glycyr-
rhizinate standard ; F: UV (250 nm) of Xiaochathu Decoction; 1: Ba-

icalin; 2 : Monoammonium glycyrrhizinate;3: Saikosaponin a
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*1 BERENMEZERSKER
Tab 1 Factors and levels of reflux

extraction in decoction

Factors

Levels Ethanol : Water Reflux time Extraction

V/V,A) (t/min,B) times(C)
1 70 : 30 20 1
2 50 : 50 40 2
3 0: 100 60 3

3.2 & F AR RA

3.2.1 wmh AR FBNAHA HLYE R R T BE
A X A5 SR A T I AT R T O A G W N A
LS AR A HLES IR e B M S (R IR . 1)
ik (LR, = L MO A B T 2at 38 5 1 M H B
FRWETE | (EL S o 5™ HE A ) S 2 1 a B (R 5 (A
2), SEEGRWILTE 0. 0252 W RR U AR 2% 140 T A I
RALVE ¥ HE 8 B A N0 AR, HLA R AR E ]
SIS

2.00E+07 ¢
3 S0E+07 |
2 1.50E+0
2
g
£ LOOE+07 |
K]
v
=
o, 0.50E+H07 |
=

0LOOE+07

0.25%n 0.35%0 0.45%0 0.55%0

Concentration of saikosaponin a

2 AERERBEGFTEHAETE a WRIEMEE
Fig 2 TOF-MS response value of saikosaponin a

standard in different concentrations formic acid

3.2.2 EMAERF  NEHBTHRSIRZ R ER
K A6 B U Mo B 3 38 5 v B A v B L ]
PRI ol SE B a L B RN R IR A5 b A
GO B I () A8 R, 5 3003 B A L PR i Sl A b
FH 2 1 EU 01 N i SR 08 b T 2 RS B T
0.15 ml « min~ " A9 S 2. 1 TR PE A 7 L 48
B a BE T M R RIEIE R HrEERT
1.5, 9 g AT 2R,

3.3 i FAM FBHERERBIEBEI (APCL-
ESD | KA R 2F H B W (APCD fIiR & & 7 i
(MMD . 73 575 TE 08 2500 T B e, & B AP-
CI-EST i IE & FRI T 5 B a BT F 5 & AT
[F) B LY A8 AN ] - 8 S 3 (6,8, 10 L/ min) 16 41 45
e A HL R (180,200,220 V) B B {5 5, S0 56 45 51
LWL R 10 L/min BRI 200 V R HE, BT
T e N e
3.4 DAD-TOF/MS %A W F/NEH7mERT
J7 0 A%, 5 AR T AS BE W I £ 4 o BT
B E R AT a HUA R uh O, SR R A R
T, 2538 3] R BUEAR B L T IR U 700 ) T 4 55 )
B, RATIS A TOF/MS X 2 43 19 23 #r B A
W A O 3, J0 L i B 4 19 A3 B . AR AR R
DAD Fl TOF/MS Bk JH I 5& #0143 #r SST Hh 54 # 12
Hoa BB SRR AR AL,

e N R T ] 24 v X /0N S8 3 1Y T A
D7 15 LB TT 5, JF A BB A Ak b s ) L B o AR OE
IG5 R E W, % HPLC-DAD-TOF/MS J5 ¥, fig
5 (58 M 1 0 A S R A B S R R R 1
L I8 /NSRRI T A
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