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BRAR—M G R EME Z L LF R AR LHF Rg, AR LF Rb, 94 F, &34 H Shim-pack GIS C 4 (4.6 mmx250 mm,
5 um) RFANA TH(A)-K(B) ,# BB, AEAH1.0 ml - min™' BB A 25C  #alk KA 203 nm, VAZLLF R A A
% BWJ #a B AL L Ry AL LI Rb, 09 E B 53+ F 8% 5 B R S AR sl 52 AR Al b P 3 A 23049
62 AP ke MR 4 RBAT AL e — i 3Rk (QAMS) M9 A F B T AT R, KA RERE MHRATFIR, B8
?%\i&iz\ﬂariué&%%ﬂ#fr, WA TF®, TIEIF; ZL23F R, ALLHE Ry, AL LHF Rb, 5 1 /£39.069 ~312.552 pg - ml™
(r=0.999 4) .160.899~1 287.192 wg - ml™'(r=0.999 7) .80.859~646.872 g - ml"'(r=0.999 3) K EE A A 5 mREML X £
BAF, 3 AR W (RSD) % #1 4103.55% (1.12% ) \102.69% ( 1.25% ) \102.45% (1.54%) (n=6) ; A= X 2% R, 4 m% A
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Improvement of Quality Standard for Xingnao Tongmai Capsules
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ABSTRACT Objective: To improve the quality standard for Xingnao Tongmai capsules.Methods: Borneol was identified by chemi-
cal reaction method; Acori tatarinowii rhizoma, Pheretima and Arisaema cum bile were identified by thin layer chromatography; the
contents of notoginsenoside R, , ginsenoside Rg, and ginsenoside Rb, were determined by HPLC-QAMS. The chromatographic column
was Shim-pack GIS C (4.6 mmx250 mm,5 pm), the mobile phase was acetonitrile ( A)-water (B) with gradient elution, the flow
rate was 1.0 ml - min™", the column temperature was 25°C , and the detection wavelength was 203 nm. Using notoginsenoside R, as the
internal reference substance, the relative correlation factors of ginsenoside Rg,and ginsenoside Rb, were calculated, and the contents
were calculated; at the same time, the contents of the three saponins in Xingnao Tongmai capsules were determined by using an exter-
nal standard method, the results of the two methods were compared to verify the scientificalness and feasibility of QAMS.Results: Bor-
neol developed chromogenic reaction without any negative interference; the spots of Acori tatarinowii rhizoma, Pheretima and Arisaema
cum bile were clear with good reproducibility and without any negative interference; the solution concentrations of notoginsenoside R, ,
ginsenoside Rg,and ginsenoside Rb, showed good linear relationships with the peak areas within the range of (39.069-312.552) pg -
ml™' (r=0.999 4),(160.899-1 287.192) wg - ml™'(r=0.999 7)and (80.859-646.872) wg - ml"'(r=0.999 3) | respectively. The av-
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erage recovery (RSD) was 103.55% (1.12%), 102.69% (1.25% ) and 102.45% (1.54% ) , respectively (n=6) ; using notoginsen-

oside R, as the internal reference substance, the relative correction factors of ginsenoside Rg, and ginsenoside Rb, were 0.9156 and

1.472 3, respectively. There was no significant difference between the calculated value of QAMS and the measured value of external

standard method.Conclusion: The method is simple, specific, durable and reproducible, and can be used for the quality control of

Xingnao Tongmai capsules.

KEY WORDS Xingnao Tongmai capsules; Quality standard; Thin layer chromatography; HPLC-QAMS; Notoginsenoside R, ; Gin-

senoside Rg, ; Ginsenoside Rb,

TR ik 368 K M 20 A2 ) VG v 5 2 R B i i R I [
FR B PR 70 (R 285 71 7 201060151 ), it =& I Eg
B e A B AR R 2 TR, LA IR |
G 368 Jok P BRI A, 3 FH T R P A ke AR e A O
il I , A FRBE I R FH A 20 AR 3R, TP 3 b
TEARRE , BE N S R R A bk
IRAT T AT A H [ 24 3 r e B 50 30T R A A
B, T AR I, A SCE ST VKR B2 RO %
B A0 B R IRR Y TLC %5035 = b
AR = LB R, AS BT Rg, AZS 21 Rb,
[IAME (ESM) B — Z20F (QAMS) &l ik, &
FEBET LB Am o, LA B o 4 oAt o) 7 s 3 ik
JRE e B i B AN
1 XE5RG

S5 HE LC-2030 ( Plus ) 25 2508 AH € 1% A (4395 2T
WML VUICHE | B SRS UV K #S ) ; WEH-
205B W] UL 3% B 25 A G ( RS RS )
XS205DU H,F K- ( Mettler Toledo, T 7432 —) ;
VGT-2227QTD M P VAL (7 AR B FEHE ) ; TH-
11 AR 2 g A ( IR A bR 5 08
HEME (FEEMGE 1 wl,2 wl,5 wl) ;5 G
=Y (El%u%@é’pCT, 10 cm x 10 cm, ik =,
20201225) ,

TRl ik 368 JK e 28 () G e 5 24 R 2 R T i R I e
7= 550504 20210816 ,20210818 ,20210820 |
20210922, 20210923, 20210924 ); = £ (4t .
20201102, ) PO i 4 25 B A BR A w\l) L b g
(15 :20210610, ) UM A = a2 25\ A BRA A |
JREG 2 (520110201, BER 24 3 250Kk F A PR
TULAFD) A B (5 :20200211, 7~ PG I 7 5
DA RA ), vk R (45190713, V01| 35 B
eI 254 BRI ) SE 2 26 Ph v B 24 R4 R S
R B AT 25 T pH 2 A6 v [ 24 88 2020 4F bt
—HRHLAE 5 A1 B0 B2 AE (dit 5. 121098-201807)
DU R R AR (4165 1 110876-200204 ) J& 2= IHER (4t
+5:100087-201411, 4 99.7%) . =-L 1 R, (4t
5 :110745-201921, 21 590.4% ) . N 24 Rg, (1t
5:110703-202034, 215 94.0% ) . NS EH Rb, (dlt

5:110704-202028 , 4 £ 93.19% ) 25 X} B S #4100 [
BB 2 SR e BFAE B 5 S Al A7) 3
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2 HiEE5ER

2.1 %7

2.1 kA BURSIREEN AW 10 g, in LTk
30 ml , #7E AEFH (600 W, 40 kHz)2 min, JEIK B 7% &
L, FARIET BRI B 1Y 1% B R BT FRVA TR 1~2
T, SO 2% AR 60 UL Ty B vk R AR 2 6,
Wb A VA TS MR A BERE 5 10 g, BRI
HEATRESS: , T AR 1

2.1.2 HEE BRSO ENEY 2 o, A
fif (60 ~ 90°C) 50 ml, 7 4L # (600 W,40 kHz)
20 min, UK 04 =R, wEad, BEWRAE T, AR 0
A1 HEE(60 ~ 90°C) 1 ml i i, VE M AR S
HUA7 B3 X BE 25 61 0.5 ¢, Jin 3 Jh ik (60 ~ 90°C)
20 ml, AL O R A VA R . HUA T SRy i 1Y)
HAZIHE, e 4 T3 AR R il £ T 200045 19 B PR A
2 g, PRI it U T A8 T 1 ol S IS P % R TR T
W B VAT L P B A T4 8l X R 24 4
W4 Wl U S AEAE R —RE AR G )RR b, A%
WOIR, AT IEE (60~ 90°C ) -ZFR TR (3 = 1,V/V)
RJEIFR, LATIRIT B BT R E A 1 h e, S
FEHME (365 nm) KT FHEATRA, 78 HEC S 4 IR
g, ST R 2R AR B B T A
Ivi] 0 €2 () 2 DG B o7, S B0, BRE 0 U RS LR o, B X B
IR TS TP TP B, SR LA 1,

2.1.3 Mk BURSIREANEY 2 ¢, 7K 30 ml,
A Ab (600 W, 40 kHz) 20 min, B, A B E
e, UE I UV ZE T AR UK 1 ml (R, VB Mt
TR VA TR, B R X R o s R e R A
0.5 mg - ml™ (IR, A S X BRI R, IBOAE Ty ik
bl B LA, e Ak T AR [R]85 T 20 A5 A [ 4
FEM 2 g, BRI VR 25 T v i B B Mk Rt
W, MR S T B X B TR I 45 8l XoF R
AR 2wl UGS FEFE Rl — R G )2 A b,
AR, LUE T BE-VKEEIR-/K (4 2 1 1, V/V/V) R
JEFFFR, EATRIT B BT, W DB =, 7E
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1~ 3 B8R (15 :20210816.,20210818 ,20210820)

ANTIRZGRAER M 5. B A S A TR
E1 AEH TLC E(T:32.9°C,RH:61% ,FEHE:8 cm)
105°C T hn#k, HER S EEm o, 8 FHET

AEATRAL . e A TR T, S R TR
TEAEDGE RO P37 5L, A R TR0 €0 Y 0 A B, B A
REAECTE T, A X RE st P €3 T G IR S B
LRI 2,

-
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1~ 3 A3 A (S :20210816.,20210818,20210820)
A XV 5. WX B
B2 i TLC B (T:31.9°C,RH:69% /&2 :8 cm)

214 BEED BURMIEENEY 4 ¢, ik
IK 2T 40 ml, A8 75 AL FE (600 W, 40 kHz) 10 min, B
e AR, YR IR ZE T, R I 1 ml
i AR AR VI, JBURE 25 RIS B
FH ) RS B SR0.5 mg + mil ™ OV TR, A A 6 R L %%
W, AL T BRI R AL 0 LA 2 45 ik T A R A
T AHAS R B TERE G 4 g, RO A 0 28 7 3l
T B T O A U, O 3 ot A A 9 P X T
VTS 8wl , X HE SV 1l AR VR s R R — R e
G 2R I LSRR, DAFR O - £ IR S TR - VK it
FR(11: 32, V/V/V) RIBIFRI, LATRIF, B, i
T W LL 10% B2 S AW, 75 105°C Tk, B2
BEf s B, BT HOE R TR, 7Rk
r A VR LT 50T BRI VR AR X I A |
AR (] 0 € P TR 5 S R, X o LU RS (R, PR iR

AR ETE TS W, SRR 3,

)eEd -

- -
1 2 3 4 5'

1~ 3. B85 (16520210816 ,20210818 ,20210820)
40 HRSRIATE 5. BAMERT IR S IR
3 HEEE TLC B (T:28.7°C ,RH:49% ,[BEE .8 cm)
22 ZLR2FR ALZHF Ry ARZHFRbAE
o s
22.1 &#E5#H @A Shim-pack GIS C 4
(4.6 mmx250 mm,5 wm) ;FshHH A OB, Fish
Bk, BB EVR I (GEMEFR T WL 1) 5 i 1.0 ml -
in~' s FETR 25 s HERE R L 10wl K K . 203 nm;
*ﬁ%&ﬁf)\?‘%%rr Rg, WETHE L AL T 6 000,
F1 BERBREFX

i8] ( min ) (%) 7K (%)
0~20 20 80
20~45 20—46 80—54
45~55 4655 5445
55~60 55 45
60~65 55—46 4554
65~70 46—20 54—80
70~75 20 80

222 HREEBNF A& WRASKENED
21 g KEEFRE, B EIEHIE I DR %A B
30 ml, FR5E R HE A AL (600 W,40 kHz) 30 min,
B 0 FERR 8 i, B D SR I 1 o D
o R AR E P R R, RS 10 ml R
HOME EE R 2 RS LRI (0.45 wm) B8,
AN,
223 BAMBEEAEREHE BRELBHR A
ZEAF Rg, AS I Rb, XF I8 Sk 2 n A s ) sl
W43 11 °4390.69, 1 608.99,808.59 pg + ml™' fITR
BT RS,
224 [AMER S EREE & B TTE = LI
AERE, H2 Ak T A TR) A T2 A5 A B R 2
L, HRAHE Sl v v i 4 il 4, B
225 EFEMERE  BOS RSB S E TR
Iﬁ@#unf’{ﬁl F2“2.2.17 WU G5 25 A4 43 S AR
TR OiE R WA 4, % HR S A R AL A TR

2225
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@Ik P =R R, AZSEHE Rg, ASEH Rb,
LRSI XF PR, BRI AR BT N2 14T Rg, 111
KT 6 000, B A i 78 WO 12 180 o3 B0 s 14
RWTTE L IR TERGE

2

3
1|L _J——'/—//k\
M T T T T
70

r T T T
0 10 20 30 10 50 60
A

t/min

t/min

Ly

r T T T T T T
0 10 20 30 10 50 60 70

C
AN BT AR AR
L=LEFR, 2AZE# Ry 3 AZEH Rb
B 4 HPLC BBitE

t/min

2.3 ESM ik

231 &MXRFE HC2.2.37 T FIRA XM
W 1,2,4,6,8 ml, BT 10 ml FIE i Y Esfa e
B2 55 B0 IR, e <2.2.17 R 8
TESAF A M RE I 2, DU TR (V) S AR AR TR
WHE (X, pg - ml™") B ARBR AT Stk 103, 4545 B
SEIE T R A OC R RS I UL SR 2, 4
T RIS TR Stk K R AT,

232 BEE EAME RAEERKR H222°TF
TRA X HETH VA TR | FH AR g 2 A% 1R A
HESIRIR T, HUR A0 B S A Tl i, DL “2.2.17
TR s s g b iR 6 RIE , = E=H R, A
% B A Rg, . A S R 1F Rb, 3 Bl i 43 14 1 F2 A9 RSD

2224

x2 BHOKMEXER

w5 CUEPRT AL N
SLRIR, y=418x10°X-3.04x10° 0SS 0.9994
AZ A Rg,  Y=4.57x10°X-1.66x10° 1162%78.91995 0.9997
ABEH Rb, y=2.80x10°X-3.05x10° 50830~ 0.9993

153 51°50.32% ,0.18% ,0.27% (n=6) , F WL ks 2%
B RAT, IR]—Fok R G 3k i (k5. 20210816)
F5<2.2.2" BT kA 6 O ik S R, B AR
“22.17WUT B SR BRI E R =L R,
ANZBA Rg, NS Rb, = APl 11 &5
WIK1.728 5,7.2532,5.1673 mg - g ', RSD 43 % K
0.74% ,0.51% ,0.33% (n = 6) , WA AR J7 g (1) 8 42 1
RAF, BUR— sl s, iR a7 %1 F 0,4,8,
12,16,24 h, #“2.2.17 T @38 55 A dERE D 2, 15 =
L2 R, AZS B Rg, AS B Rb, = Fh s
THIFLR) RSD 43 51°40.69% ,0.45% ,0.34% (n=6) , 1
PEK ST 24 h WRRETE R,
233 mEERERRE RCM=LB2HR AS
BAF Rg, AS A Rb, = Fh o075 2 10 i 10 ik i
H(H5:20210816) 6 4y, B £90.5 o K BFRE , B
BELIEHETE M R A < 2.2.37 100 F BE i A TR A 6
HEAR AT 2 ml, FRAG 20 A 2 28 ml, 42242.2.27 F
H “ PR i, A AL B (600 W,40 kHz) 30 min” 2
il AL R R 6 1y, #562.2.17 T a3k S 14
SrIHEREI A THERL R, S5 =L RAT R A
ZEAF Rg, . NS BT Rb, Y2y [ 5 51 K
103.55%, 102.69% , 102.45% , RSD 43 %} 1.12%,
1.25%,1.54% .,
234 HEAEMNE  H6 it (4520210816,
20210818, 20210820, 20210922, 20210923,
20210924 ) B, B A 3 0, il w5 il A,
Fi2“2.2.17 TN RS AR5 S HERE I 5 IE 1T i
K3, LB R ASEH Rg, ASBEIT
Rb, () B 1 & &8 20 5 1,721 7,7.289 2,5.113 1
mg - g~ s RSD 43 311°90.83%,0.99% ,1.42%

®3 HREENELR(mg-g',n=3)

il =LEHR, AZHH Rg, ASBH Rb,
20210816 1.7264 7.3182 5.1738
20210818 1.7342 7.3515 5.1786
20210820 1.7400 7.3825 5.1788
20210922 1.7166 7.2569 5.0833
20210923 1.7033 7.2107 5.0297
20210924 1.7096 7.2154 5.0341
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2.4 QAMS®®
241 MAMRIERTFHITE  SRARAELATR R}
RIE SR EES: , L =L A RO INERS IR, I
i 2 FPFEAR AT T =L BT R AR IERF
2.4.1.1  RPREAXRIER PR &
FRE M ZE I RER L= 21 R, RRR/ AR AL o 4t
R RIEH T 25 R % 4,

F4 HNEFAWNKEERFER

% L MERPR W IE T
=L R, 4181.4 1.0000
ANZBH Rg 4570.2 0.9149
ANZB1F Rb, 2801.8 1.4924
2.4.1.2 WEEAXIIERFRIHE KR A X R

VSWGHRE 10 wl(n=3) , 70 HrisE , i AR DA - Y (E
P, LL(C/A) /(Cpy/ Ay ) TS B3 B e BEAS TF
-, X C Rl B A B B, A SR REIN AR 4 19
BB, Cp M = LR RMWIKRE A, h =L
B R, ORI SR IR S,

%5 REFEMKERFLER

% W pg - ml™) KIEH T
=LHEHFR, 390.69 1.0000
AZB1F Rg, 1608.99 0.9102
AS B4 Rb, 808.59 1.4509

2,42 MXRIE R T E S E &
2.4.2.1 KPR AL R SR AN AR AR
ISEC T K K 201,202,203 ,204,205 nm X} AH
XA IE R - A5 0 2R L ASERR I AR B 3 43 AL
AR ER 6, Al M TCI] B2 (RSD<5% )

#*6 ARAKEKIHEMNKERFHEZMER(n=3)

x7 ARGERRENENREERFHIZIMER (n=3)

WBURIL g = LiirR, AZBiRg ABBIRD,

(ml » min™")

0.6 B 1.0000 0.9102 1.4803
W 1.0000 0.9005 1.4439

0.8 Fl&k 1.0000 0.9133 1.4955
W 1.0000 0.9064 1.4628

1.0 Bk 1.0000 0.9149 1.4924
e Bk 1.0000 0.9102 1.4509

1.3 BRI 1.0000 0.9218 1.4895
W 1.0000 0.9177 1.4681

1.5 BEREE 1.0000 0.9285 1.4998
WeREEE: 1.0000 0.9243 1.4748
SEHIM A IER T 1.0000 0.9148 1.4758

RSD (%) 0 0.93 1.30
*8 AREEFEMHEMNKERTFHEMER(n=3)
Hice) HE —ERHFR, ASEH Ry ASEIFRb,

20 Rk 1.0000 0.9121 1.4805
e Bk 1.0000 0.9043 1.4625

25 BEREE 1.0000 0.9149 1.4924
W 1.0000 0.9102 1.4509

30 BEREE 1.0000 0.9286 1.4956
W¥E: 1.0000 0.9175 1.4551

35 BEREE 1.0000 0.9259 1.5012
WeREEH: 1.0000 0.9155 1.4631
SR IER T 1.0000 0.9161 1.4752

RSD (%) 0 0.87 1.34
2424 E3EHE FEEHALEEFAAE AR
ZL 7 4 3% A% Shim-pack GIS C (4.6 mm X250 mm,
5 pm) Venusil. XBP C;(L) (4.6 mmx250 mm,5 pm) |
Symmetry Shield RP (4.6 mmx250 mm,5 wm ) X% #f X}
MEAE ¥ B2 0, SR AL 3805 AR B 1 il T H 5, 45
RULFE 9, nl A TC WM (RSD< 5%) .

£9 FAEGEHMHEMKERFHZMER(n=3)

@Rk LR R, ABR Ry ASEH R,

W (nm)  H¥:  SEBIFR, ASEH Rg, ASREIFRb,

201 R 1.0000 0.9122 1.4853
R 1.0000 0.9057 1.4633

202 R 1.0000 0.9182 1.4878
W 1.0000 0.9101 1.4502

203 PRRESIN 1.0000 0.9149 1.4924
WRHETE 1.0000 0.9102 1.4509

204 BHEE 1.0000 0.9195 1.4982
W 1.0000 0.9133 1.4681

205 RERE 1.0000 0.9234 1.5011

G JERN 1.0000 0.9072 1.4682

SEEIARX AL I 1.0000 0.9135 1.4766

RSD (%) 0 0.61 1.28
2.42.2 EEpET EEHA R R A
WIS EE T A HH0.6,0.8,1.0,1.3,1.5 ml - min”’
X AR AR 1 PR B4 52 ), SR FH AR 38 32 A ik 38 1k 4 33l
THA S5 W3 7, Al A TR 52 ( RSD<5%) o
2.4.2.3 KRR R A GRS SRR A
£ TR 20,25, 30, 35°C XA TE P IR 520
SR I RER R B VLA BT S5 R W3R 8, nl Yy
JoIA 250 (RSD<5% ) o

Shim-pack A} 1.0000 0.9149 1.4924
GIS Cig  WEEH  1.0000 0.9102 1.4509
Venusil. XBP #}#3%:  1.0000 0.9279 1.4952
Cig(L)  WkEYL  1.0000 0.9156 1.4634
Symmetry #1FEH: 1.0000 0.9429 1.5231
Shield RP g &S 1.0000 0.9033 1.4630
SEYHEXTLEREF 1.0000 0.9191 1.4813

RSD (%) 0 1.54 1.82

243 @M% EA RAAEXHR B EENE 5%
FE BRI A AE DU B 73 7E A TR) PG AR FRUE B A
T AR TR B AR X PR B ] 25 SR8 T e 22
(RSD<5%) .
244 HMREFETFHEEMEELR 3 DARLE
NBGURF “2.4.17 TUF JI7 A Ak o3 10k ARV 88 925 % 4 o)
FIE T #EAT I 5E | W% 10, 4553 A7s2me A
XS IE R0 22 (6 4 RSD 34/ T 2% , M A%
IERFERA B ENE, FHCRA 3 M358 A
BN B ST R AR A T PR A S — I 22 P i A% GE
AT,
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F10 ARZRASZHBENRERFHIMUELSER(n=3)

SBA ik = LR R, AZRifRg AZRIF Rb,

I BEEE 1.0000 0.9149 1.4924
WEE 1.0000 0.9102 1.4509

Il #HEE 1.0000 0.9283 1.4896
W 1.0000 0.9166 1.4612

11 BRE 1.0000 0.9096 1.4835
WeREEH: 1.0000 0.9137 1.4563
SEYAR A IEFEF 1.0000 0.9156 1.4723

RSD (%) 0 0.74 1.24

2.5 ESM 5 QAMS M & 25 R b4k

6 Ak v %) T A 36 Jok i 2 (4t . 20210816
20210818, 20210820, 20210922, 20210923,
20210924) ,#%“2.2.2” W Jy ik il £ B il U, K
PHEREINE T SRR, 43 0 AR i —
A 3 B 1Y B IE g R AT R, O
11,2 P A AR 3R 22 (RAD) <2%
P T ST I — D 2R AR e VT AT,

R 11 ESM 5 QAMS MEEBEMEKRER 3 FIEER TS ELLE (n=3)

e —tEBHR, AZ BT Rg, ANZB1F Rb,
=)
ESM(mg - g ') ESM(mg-g') QAMS(mg-g") RAD( %) ESM(mg - ¢g”') QAMS(mg-¢g™") RAD( %)

20210816 1.7264 7.3182 7.3616 0.2956 5.1738 5.2505 0.6392
20210818 1.7342 7.3515 7.3952 0.2963 5.1786 5.2552 0.7342
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Ultrasonic Extraction Process of Total Saponins of Bupleurum Chinense Optimized by Box-Behnken Design
Li Qiang,Sun Minghui ( Department of Pharmacy, Affiliated Tongji Hospital, Tongji Medical College, Huazhong University of Science
and Technology, Wuhan 430030, China)

ABSTRACT Objective: To optimize the ultrasonic extraction process of total saponins of Bupleurum chinense by Box-Behnken de-
sign.Methods : The ultrasonic extraction process was used. Using ethanol concentration, solid-liquid ratio and ultrasonic time as the
main impact factors, and total saponins extraction rate as the evaluation index of Box-Behnken design, the best extraction process was
explored. Results: The best extraction process was as follows: the volume fraction of ethanol was 80% , the ultrasonic time was 127

min, and the ratio of material to liquid was 1 : 13. Conclusion: Box-Behnken design can well optimize the extraction process of total

saponins of Bupleurum chinense.

KEY WORDS  Bupleurum chinense; Box-Behnken disign; Total saponins; Ultrasonic extraction
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