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Preparation optimization for Bishutongqiao Mixture
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ABSTRACT : AIM To optimize the preparation of Bishutongqgiao Mixture. METHODS With solid total mass,
contents of astragaloside A and calycosin-7-glucoside as evaluation indices, water addition, extraction time and ex-
traction times as influencing factors, the aqueous extraction process was optimized by orthogonal test. With the con-
tents and retention rates of astragaloside A and calycosin-7-glucoside as evaluation indices, the effects of normal
pressure and decompression on the concentration process were investigated. And the effects of solubilizer ( polysor-
bate 80 ), taste-masking agent ( sucrose) and bacteriostatic agent ( sodium benzoate) amounts on the forming
process were studied as well. RESULTS The optimal aqueous extraction conditions were determined to be ten
times for water addition, 1 h for extraction time, and extracting twice, the comprehensive score was 91. 67. The
contents and retention rates of astragaloside A and calycosin-7-glucoside at normal pressure concentration were high-
er than those at decompression concentration. The optimal forming process was obtained at polysorbate 80, sucrose
and sodium benzoate amounts of 1.43% , 15% and 0. 3% , respectively. CONCLUSION This stable and feasi-
ble method can be used for the preparation of Bishutonggiao Mixture.
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5 T HEE RS 57, R ER T 207
W, ASCGHCAE T, RERI AR, SOBURE AR 7 A
Flo SCHRIEBT R B, Jrep i AR A 2 b
KR DR Y AR o, T R R
K S R KV T Ay . AR SR sk 2R
SEEMBERBUE L, ik S RS A
IEHEATAERER, B IEARE, DA 258 rh i
HEF, TS SRR AT & A R K R
BVERIEN RS, RPEKIE T2, Iext Hk4s T2
FURE T 27558, bR mIe RO . it

A PR MR IR A 2%
1 #F#
1.1 A% Heidolph g4 28 & ¥ (1% [E Heidolph

23H]) 5 DC-NSG-30 Z I Ref Uk At ( bifgik
TR A BRAF] ) 3 BL22-500C #8 75 5 e bl
(_bv L A e i 3 A BR A w] ) 5 JJ500 - KK
CH AT 2S ) ;5 TLE204 L 43 B K1
(B MR -FER 2 /A F]) 3 DZF-6210 .25 TR 46
( B —fE R AR AT 5 Agilent1200 55 %0 AH
A Y (3£ E Agilent A7) ;5 Alltech 3300 7% %G
W RES (72 Sincere A ])

1.2 9Xzh  BEpCHITT . TR e T A A W X
SR 43 A 110781201314 . 111920201203,
W B E e S R E B B BN EE 2R
W HARRENLREARAF, &) RETHEL
TREBEARVR G EKIG FZEP ML R, H/FE
2015 4ERR (P EIZGH) —ERA 2R AR T 2K,
g, HEESRRA N, OBk Kl
WZEIK o

2 FEE%R

2.1 A BB DRI MIEIR, R
RGN by mW e 2 2210 0 51 I 1/ s N 732 U T PO
RAMPEHC R s . FRECRE X R E 24 14 iy,
Ty 480 g, BT UL A IS5 & I LL /N T
1.0, Wi 2015 4ERR (P 245 ) PO #R 2204 15
TR I R, A, PRI
TZRZIRN 8 A5 /KZE08 6 h, AR IR
0.379 7% , SR ERAHIE,

2.2 BEEHIERETMLT HHEBBORGT 50 mL,
BTOHEEMZERIA, KL 100 CKREB Rk
GRS, T 105 CHUR TR, Bl
JEHS, KWERE R, EEIRY SR, A5
R = W x500/50, Hrft Wk 50 mL k45
EIEY B, 500 HEWE A (mL) .
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2.3 maoshAENE

2.3.1 ekt
2.3.1.1 HEEHF  AichromBond-SB C, i 45,

ELSD 7% & 5t 80 59 A6 i 2% K 5 &0 /<0 R O
1.5 L/min; £ & E 50 C; W shH 2 IE-K
(31:69); #Hi 30 C; ABiE 1.0 mL/min,
2.3.1.2 TERFEMHEEWT  Eclipse Plus C i,
WA WA CHE-0.2% HR (14 2 86) 5 Kl
1260 nm; 3 30 C; (AR E 1 mL/min,
2.3.2 XTHEGR VWIS RS AR IBOGT BRSO
B, #5257, HIAZ0. 503 5 mg/mL i 5 HIH X)
HECR VAN 57. 99 we/mL B 88 53 B [ 48 265 A 1 %)
HEAR o

2.3.3 KMEXRERFZLE KEMBH 0.050 62,
0.101 24, 0.202 48, 0.303 72, 0.404 96,
0.506 20 mg/mL % [ B ¢ XF B B |, 1
“2.3.17 WA T HERE 20 wL, DASFREREXTEUE A
BEARAR (X)), WS EUE A e b (Y) AT
EIE, BEIFFE RN Y =1.629 5X +4.716 4 (r =
0.999 3), 7£1.102 4 ~10. 124 0 pg G H LMK
2R I, K % B H 8.698 62, 17.397 24
26.095 86, 34.794 48, 43.493 10, 52.191 72,
60.890 34, 69.588 96, 78.287 58 ug/mL & 5F
B T RV, AR “2.3.17 AT
HEFE 6 L, DIgERE s AR AR (X)), WAL
AR (Y) AT, RRIE N Y =3.193 3X -
44.0539 (r=0.999 9), 7£ 52.191 72 ~469.725 48
ng JEEINZME R R

2.3.4  HHR SRR
2.3.4.1 EEHF RS HURBOK 48 50 mL,

Fe IR 2015 4F M (P EIZG ) —F g, b
KM FDIE T BEAN 40% Z /KB4 80 mL, FR&ER
Z£ 2 mL, HIf5,

2.3.4.2 TRSEEBEAET RS W EUE UK
45 6 mL, ¥ T 10 mL &, HESHEA (300
W. 40 kHz) 25 min, R HEERZZE, #
A), Uk, BRERIEW, HPAE.

2.3.5  BAMERESWE A PRIR B B LISM I
b2 ht, 12 5 EKPEEC 2 W, RRHR 2 h, # Rk
45, EAZES00 mL, $% “2.3.47 TR TEHK,
IFE N

2.4 Rpriseik RHIEZRE, UBEHTT,
T IR AT A R AR A RS
TEOH M8 br, HEmKE (A). Bt
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(B) . $2HOREL (C) XHERTZHy5Em, REK
UL 1o ARPEALTT L BIRRBGE L B X HAR
REEFELGH 9 iy, By 270 g, $436 2 PEATIREL,

g, DRSS R R A O E A 2 500 mL

Yie=ry

y =H

RUWFE2 M3, hZ3 alA, &R AR
VRS > Ik > SREU ], 2255,
R T ZN AB, Gy, RN 10 A5 /K $R R 2 1K,

53/ QN

) mEH A& BT AT S A8 [ 8
GRS = Greh O Tan A A 3 x0.4) x 100
Fz1 BEHEKE
Tab.1 Factors and levels
7K N LES -
A FIK B/ A B $H At [R)/h C HRBUR B K
1 6 1 1
2 8 2 2
3 10 3 3
F2 HWGHSER
Tab.2 Design and results of tests
g MIPKEY BRRGEY CRRGR Y RERH REREEWREE o
1% h ) g (pg-mL™") (pg-mL™")
1 6 1 1 1 37.15 3.447 7 17.637 2 57.77
2 6 2 2 2 50. 62 4.741 8 27.17717 81.36
3 6 3 3 3 58.75 3.5356 31.150 6 83.29
4 8 1 2 3 48.93 3.4278 33.0719 77.48
5 8 2 3 1 53.26 2.8314 27.012 3 72.51
6 8 3 1 2 43.63 3.6723 22.270 0 66. 96
7 10 1 3 2 47.98 5.448 1 31.689 3 86. 91
8 10 2 1 3 45.44 4.380 8 20.487 1 70.73
9 10 3 2 1 54.83 4.758 8 39.2227 93.54
K, 222.43 222.16 195. 46 223.82
K, 216. 96 224. 61 252.38 235.23 ,
K, 251.17 243.79 242.71 23151 ¥ =690.55/9 =76.73
R 34.21 21.63 56.92 11.41 GT =52 984.37
SS 225.18 93.55 618.46 22.57
x3I FEDW x4 WIERELER
Tab.3 Analysis of variance Tab.4 Results of validation tests
KU BBET AR AmE E F{E PE o) e/ ﬁa”;%s/ éﬁﬁ%ﬂﬂﬁi/ %ﬁﬁﬁﬁﬁﬁ%ﬁ?*ﬁﬁ/ iy
A 225.18 2 11250 9.98  <0.10 g % (pgrml™) (pg-mL"")
B 03, 55 5 16,78 415 0,10 1 55.47 20.54 4.8664 35.167 9 91.46
25510 20.41 4.8212 35.789 9 91. 44
¢ 618.46 2 309.23 2740 <0.05 3 56.19 20.81 4.7349 36.328 0 92.12
R 22.57 2 11.28 — —
2.6 RGBILEHFE MM 2.7 kg, &4kt
2.5 FiEiXE  ARIELEIT HEIFRICET R B XL

IR RS20 3 4y, 00 270 g0 B, FIR
SERIMZAAAIN 8 FR K, AR AR 6 h, Wi EE
AR, IR, 2T A A Y A F R A

T MR KEE, IR, JEWS BRI 25 ST,

VeI 4 500 L, RN R B
1 B AEATATI 54 B RGOS, SR
A4, ARG A 91,67, SIERIRE

GURMZEAK, ROk BT A

i

TR S EBERBGR 4 1y (P H &A=
H0.432 6 pg/s, BT HEEE A H S A RN
3.4217 pe/g), TN 6 ke, 2 00 AR AN
JEA N 1.1, 53 40 2 47y D e e 4 2 (] — HH 0 8
(-0.085 MPa, 55 ~80 C), K MREHRM BT,
AT 3 4y, ME R H . B A A
A, JRTRPEREAR, GURILE S, dhiFknal i,
PEHGRCR W e A, SR . R0 B
AR A AR B 3R TR R

1827



2017 429 H R 7 September 2017
39K HFoOH Chinese Traditional Patent Medicine Vol. 39 No. 9
x5 RBAEERER (n=3)

Tab.5 Results of concentration method investigation (r =3)

e VRIS NIRPEREE KW/ e, PR, ERS IR AN/ PREA R/ SRR

R oass . (30 C) (ngrg™) % % (pgrg™) % %
HH 1 350 1. 081 6.9955 94.32 94.51 55.460 6 94.55 94. 74
W 2 357 1.092 6.8857 94.70 54.588 1 94.92

JJE 1 358 1.098 6.797 3 93.75 92.51 53.269 9 92. 89 92.27
IJE 2 345 1.095 6. 866 0 91.26 54.534 5 91. 64

2.7 REIEER

2.7.1 HEERIHE B THERBRARTK, Bl
TORIEA IR, IS 8T 20, wImA
I EIGE A RILALER 80 2 — B E HI MY 2R S Pk
M, ek, BN, et W ChE
) W25 TR, OAS S g R R 2R 1L AL TR
80 YE iy, FEXT R T H L, BUKZES
ZEMAR B Sl S K 100 mL (MY TR,
AR TTHERSE 6 RZGH 4 80 ¢ HUFREUED) , 221N
AFRILALEE 80, hhmiididl, HZ2 A MG
5T, A5 3R ILALES 80 I 4 1 000 mL 5
H114.3 g, B 1.43% ,

2.7.2 BRI A2 DR, 1
JEAE, W0 BEXELIESZ, O 18 R I
P, TR PR GE T, AR SC IR £ A D 05T R R
PAZG O AR b, BRI 308 T 25 4 B k4
900 mL (A7 1080 g 2541) , IMAZRHLEN3 g,
MRS, PRI 30 min, &, VR E 24 h,
B, EOT A 14.3 ¢ R AL 80 J5 5k
WERSY, S50 RS 1y, IMARERE, Hmalifek =
200 mL, MM, JFMEELGWAMIL, 4520 3%
6. MM, HEEHE I ECY 30 ¢ (R 15% ) A,
RS 2 B

=6 BHEFAEERER
Tab. 6 Results of taste-masking agent amount investigation
RERE/ o 10 15 20 25 30
mpR BRI, 7 R, BRI , Ty AR, it WRAE, it
R F b o s B KR (o 7 ] FrAR o 7 Foi il 0, 785 Ty €6, 7
2.7.3 WMERHE 41 x 107 cfu RKIGBRAE . 6.1 x10%cfu 4> (0 75
2.7.3.1 FHWEH AW pH ETE 4 £, ERER . 2.4 x 10" cfu HILRBAMIBT . 2.1 x10° cfu

ORI e 2R B R M AR S B JE R, B 1 mL AH Y F
1.2 g "R 253 5 0y, A 1 000 mL, 43
BUMAZRH IR 0, 0.75, 1.5, 2.25, 3 g, fifFk
ik, &H.
2.7.3.2 LETYR WA EHEEERE . R
PAMIPE . KM T T EEEE 2, oy e 2
B R G RAR B F= B, 30 ~ 35 C R HE4% 18 ~
24 h, U6 BR P AR B R W Bl A VD A A
WA IR, 20 ~25 C 855524 ~48 h, ]
0.9% JCH SRR R, WIS 1 mL & 82
N1 x 10%cfu (TR ISR (i 5 ff 4% 37 )
T 22 V0 FC A 4 Ml AR B R b, 20 ~25 C R G 3%
5~7d, A3 ~5mL0.9% JCHH S A A L vk
TRMERT, REWHAETFERRELHIAEN,
LA 1 mL SHEEZIN 1 x 10°cfu (A FEH . B
JIAASTR] 770 2 300 56 7500 (9 B 10 4y, 4% 50 mL,
XA 120 mL HH P

LSS i, AR S 3 R S oA
1828

TSR A E BN S 1.0 x 10° cfu 2 i 1 11
Bk, VAT 2 By, IS KL (2015 4
B (P EZG ) PUSEE ) 1121) W, Z5R LR
7o HFRFTH, DI 0.3% B0 2L
S YE
3 i

BEREB AR, AR, JEEENEA
FER, R EATREDED . WA R sae
Fom B E T Am e, BRI K R R R R
W, B IR FHRAM P SR &
IR FAE DG I b 22 i oy = A A T /K S
H, BORADKERE . Hrp, B2 RS
e, FEASMEMER, HEENSE R EA
HaRR R RE S VU . PRS2 AR HES, i #
B RN HE T v B A S A AR AT 4R e e T
fie. Vi fb. PO SR, & ek [11-13]
KEWRE B, EERH ., B85S A AT
AT TR R, AT R R T RN
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x7 MEXBER

Tab.7 Results of bacteriostatic tests

W lg ff j

itk M) % 14 d( i =3) 28 d(NI) st
KA 0 0.2 0.3 AFFEHE
0.075 1.9 1.4 AfFEHE
0.15 5.3 -1 A ME
0.225 6.1 -0.3 A
0.3 7 0 6
SEOMERE 0 0.1 0 AFGERE
0.075 5.1 0.3 EeME
0.15 6.8 0.7  AfFEHE
0.225 2.1 0.7  AFFEME
0.3 5.8 -0.4  fFEME
GRS 0 -2.8 -0.3  RfFEHLE
0.075 -3.3 -L4  REEAEHE
0.15 3 -1.4  FFHEHE
0.225 4.4 0 HAHE
0.3 4.4 0 TFE e
[ERUFRS /7] 0 1.5 2.2 AREEHE
0.075 2.4 -1 AFFE M
0.15 4.3 -2 A ME
0.225 5 -0.3 A
0.3 6.3 0 6
i 0 0.3 1 ATFE M
0.075 1.8 -0.7  REFHEME
0.15 5.3 -0.7 AP
0.225 6 0 TFERE
0.3 6 0 TFE e

T N IR ARIG TN, S8 X8 i — 100 5 e 1], a0 o 8 o ) 5
ANt 0.5 1g
R, T S o RN T S A 26 A BRI
R, ORI UL =FAVE PPN AR b

ROR TR IMBIER, et mfae, A
AIHEAEIEM, H opH E1E 3 ~ 6 R MR T
Mepk e, pH AT 8 BEUMEATRES s R R
SR BTOL R A B E R, pH (X HAM R RICR Y
SNAAR T, pH (H AR MW 9%, B etk pH
h2.5~4, MikTF S BILFIEE S hTF

IS pH(ELAE 4 oAy, BOREROR T IR AR O B
JEE o

S 3Lk
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