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Preparation technology of paste with different adjuvants

LIU Xia, HU Lan-gui, FENG Ma-li, XI Xiao-hu, ZHANG Xiao-hui, TONG Li-guo
Shanxi Institute of Traditional Chinese Medicine, Taiyuan 030012, China

Abstract: Objective To explore the best parameter in the preparation technology of paste with different adjuvants. Methods The
appearance, the paste rate, and herb detection were selected as composite indicators. The multi-index comprehensive score method
was used to evaluate the paste formability. Central composite design was used to optimize the preparation technology of paste by
taking the adjuvant amount (A), the relative density of extract (B) and refined paste (C) as factors. Results The best condition in the
paste preparation process with different adjuvants was as follows: brown sugar (A; 18%—23%, B; 1.210—1.260, and C,
1.310—1.360), Cervi Cornus Colla (CCC, A, 14%—16%, B, 1.200—1.250, and C, 1.230—1.270), Testudinis Carapacis et Plastri
Colla (TCPC, A3 12%—15%, B; 1.190—1.230, and C; 1.210—1.240), Asini Corii Colla (ACC, A4 5.0%—8.0%, B, 1.190—1.220,
and C4 1.190—1.220). Conclusion The parameters in the preparation technology of the paste with different adjuvants are accurate
and feasible and the quality meets the requirement.

Key words: paste; adujuvants; preparation technology; relative density; quality control

Bkt MR E TRUEANTRE T T R E I IR B E e BB bR AR SR A D)

(Fok2hi, HAEKME TrmmlnAEat L, AR A A
RS AR AR RBLI LA ATy, Ak TR
B N SE (R A F —b BR JEE R~ 0 o s 51
AN, A5 I RH SCIRIOE R 2 AR IR 4 3=, 3L
AR IE R D, HL AR AT SO i R K
WERATE D RN RIS . ARSI 1% E P48
HEE 5WFTT e W IR 4 Bl TR ARL CZ0BE . AL
IR BB AT, BEATRGEWIE; LT
MIVEIRFAE S T A< LK 32 B RAGT I 45 RN 255
PERITEAR, BEHRMETE . AT BTk SORUR £
SRR, ARSI BRI S AT, SRAREEHIER,

gt BHEA: 2012-08-22

SERTAT IR 7
1 XE5HR
Agilent 1200 1=y HOHAH L IE (L (Agilent 2AF]),
BP211D. BP310P Hi 7K (f#[H Sartorius 2 7] ).
S P 2SR Y0 = N R ik Y, &
L P 28 B i 24 A A G BT e R AR M, kb 2y
WO BIRFE (P EZG) 2010 FERRILE .
AZEAF Rby (b5 110704-200319). AZ 2
1 Re (fIt'5 0754-200013). AZRE1F Rg, (it
110703-200323). # I (k45 110781-200613 ).
ATF (1S 0736-201035). 143k E (LS 0720-

EEEN: X (1965—), Z, WFEEEA, FAELN, WFHPZE i KA. Tel: (0351)4668308 E-mail: liuxia650829@126.com

[ 26 RS TR] . 2013-01-16

W45 B L http://www.cnki.net/kcms/detail/12.1108.R.20130116.1023.001.html



¢ %% Chinese Traditional and Herbal Drugs 38 44 % 25 73 201344 A - 821 -

9807). K ('S 110752-200912). FERzEE (it
5 111710-200719) S e 34 b w6l 24 ok e At
FBEEAL.
2 FEEHR
2.1 HRRAFIERE

CUBE, ORTH, PRIE, GEH TR R R,
B AE B AT AT RRKRZ T, AL
SERE AR RDSCE AT LA SR . RIK . RTE 23
M RS, WRH L G PRI, 3SR B
R AN AR, B SWRBE f B AT il R 9 R
FIZKZ T3k, WA A e vl LA kb ' BH 2 G i
ffE M, R, s R P, ST RIE
75, 55l 263, B XE HA BRI 2%
BI85 BH 2 Th8, T A o HE I AT DA S B v B 2
B e N BT, R, PRV, E IR
ME TR H A, kb E B a5 <K
TE BN I 2 Th Ak, AT BT fise mT DA g SEURS 235 I ()
1/5)5}%[1]0

(1) HBRAE: WIS, 5. L. %R T,
MRBz. H . fil. . B BAR. AR T
PR FEE ML HEL NS, ARJTHARET
F (ME®) hiEEm A sk, (2) N
WA M. WA HEL 3. AR T
B, gy, ZREE. PR KRR BIE. AS.
JEAIEE, AT kM (EEEng) habt
BA A Em R, (3) BFEXE: AT, KA,
TG, FH. WA RES . . W, CH R
JIBRT . fBRUREE, AUy kg (¥Rt
S PHEFE RGN R. (4) FERKHLTEE
W, WS, L4 BT, Bl P RE
G AR [P, W J0E. Bid. AS. W
W4, AT A ARG RS 5 T -
22 REIIZEERGER

DL S VR FaAs, /KA £, 12 i)
PG, Bl 4 . R Lo3Y) IEasit
WAL 4 FhAS R SRE 7 1 e AR I T 23 50,
g 1.
2.3 SERIETALIE

CUME: LR N IS 2, AR AN T
ke, CABAr AR, FPRE i 22 i A
BRSO, sk s in N\ 3 2 107K 90 1 J5 FRRCE
e BT eSS o S IR AE I AT 56 4T
FE, IINE R, A

FT1 BRI ZERER
Table 1 Results of extraction technology
77 T
HEWTE 10~12 5K 4 h, I3 K (1 h+
1 h-+30 min)
BAESEEE (B T2EHE 1 h) 8~10 5 R/KIEZE 4h,
mE B3 % (40 min+1 h+30 min)
ENHERE B E4ESERT 40 min) 6~8 5 /KR
2h, #H 3 % (30 min+1h+30 min)
KR E  10~12 f5 57Kz 4 h, I3 & (1 h+
1 h-+30 min)

24 WEIZ#E
241 WEH LZER A ST ZICE,
3SR T 2K 20 4y, BRI 15 d 725057 &
PRI PR T 28R, vk, 1SRRI . 42
O T ikt _Ehnd,  BERER LTFIE, frivt i
WS, WA 7SN S A 254080 AR LR N,
i, ARE AR YR A e A B, RIAR “U5
B T B TR, 3045 5 TSR AT Ab L (1) 4
BHIMATEE W, AR, frikds 22 150E AR 2%
B, sk, W sE .
2.4.2  HDGFEE I EY A S B A
FEIE B vk 4 B RN 8 7 RIVE HS B B 2047 00K . H
5~8 g WG B BE, KEME, REMA 25
(PRI 21K, 15T, VR, Wl A6 2
243 Ayt s BURFESTEHOE & 5 g
#UK 200 mL, FEHAEZ AL, CE 3 min 50,
i RIY R R INAEE S 7).
244 HEOEIERN JEE G UERNE RS,
BN BREESEREEM BRI . NS BEIFER
BRI EAT Rkt ERNE . NS, miE.
Zidt TLC Ml B i (P E 25 80) 2010 2R
ke
245 EEIE HEELRANERNERE; S
WK RS A1 B AT I AR B s B AR U A I AT 245 1
Jok M B AT I B B R SEIR S I R ROR .

U 56 = 5 7 TR 26 A5 5 TR e/ A e
P RN S

(D) HEmE P ERERN: Ot
Bk 4 Agilent Zorbax SB-C g (250 mm X 4.6
mm, 5um), FEif 40 C, WBIAHN FEE-K (25 :
750, KR 250 nm, AFHAE 1.0 mL/min, i
FER 10 Lo Q5% JE S 2% - 0o AR 22 0T HEL A




+ 822 ¢ %% Chinese Traditional and Herbal Drugs 38 44 % 25 73 201344 A

H 30% LTI B B AR 25 55.0 pg/mL I . @it
RS BUARSZ) 2 g, KEERRE, BHERIN
L, R INN 30% 487 25 mL, #IE, FRERE,
AL 45 min, A, FERRE R, H 30% O
AR, IR, R, BIfR. SRATAR
bR s

(2) BRAEE/SIR R Af B RE e A . D 4
P AR SRR, MRS 30 °C, sl
H LIE-0.1%8 (35 1 65), Kl K 285 nm, 14
Byt 1.0 mL/min, #FfHE 10 pL. @) B A
TR 2% = IDURE J7 ) et FH ORI 7 12.0 pg/mL 11
W O MR AL 10 g, K%K
i, BHERIT, REIMAFE 25 mL, %%, B
SEFCR, MR 30 min, R4, FRCGERE, H
FREEANERCR TR, #85), 8, HSRiEd, B
3o RHSMF— S e it

(3) BEHEXE PATL RN OS5 T
TR [R] 55 MR S A, BN AH Ky 5 -0. 1% B R v i
(14 : 86), Kl K 230 nm; AV 1.0 mL/min,
Kl 25 °C, #ERER 10 pLo @5 IR SRR I 45 HL
A5 2 B I R BE AR AR 0.435 mg/mL [
O R BRI 3 g BEIFERE, %K
5, B 50 mL HIEHEIE i, I 50% % 25 mL,
FRoE o, HE AL EE 30 min, A E1, M OEEANE
WO, 250, 8, HUSE, FRFLuEE
JEIE, RIS . RHIAME— e it

(4) Tk 2 h B BRI . OFIG 4 AT
TR [R] BS AR 2 A, SEBIAH A G- /KB (30 :

70, Ky KKy 200 nm; AR RN 1.0 mL/min,
Ko 20 °C, HEFER 10 uL. @XM v 4. JX
TR O R i, 0 PR RE TR 76.0 pg/mL %
o OMHR ST I 30 g ki E, K
BRI, BERFENES, MAFREE 150 mL, d#mE]
MBI e, JE, wk4E, FRENK 25 mL,
F 2BEYE 2 Wk, FERZKBAIE T REHRE 3 Ik, & JF
IE TR, FZRRYE 2 Wk, 1E T EEERAL 25T,
5 mL HEEAE, w75, R, RAAMR— Sk
SE
25 ZIBHREEERZE

B 7 B R FR PR AT 2PN AR 2 565
T, AR IX — bR U B 5 FR AR IR 28 T L SR M2 B0 A
B HON B 7 VR ok, S FRFREAT RS, B
KU HHVE Sy, BN B3 BRI v 4y
T B B O T VP B, DS FR PR VT
O3 & LR R R I . AR RRSE A VEANE
W 2,
26 ERERiIHEHKELZ
2.6.1 RIGEIE  AREIERG SR, ERR A
MR (A IEEAXERE (B) FIRG T AR 2
() PR, WEATFIIE 3~6. A5k
Bk ALORE A 4RE 8 7 ], AR R ) A2 Rk
TS IEERE, AEER. fem A sl v g .
CLE 7 R IRAERAE  BRZ0 . Zap A R 5 DA 4
FEAFRPRVE bR U 0~1 Z [l “)H—1H
(OD)”, #%i5hr OD 4% F il & JLFFI%, 358
PF OD. 4R NE 7.

R2 ZERRGEEIDENAR

Table 2 Contents of multi-index comprehensive score method
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Table 3 Factors and levels of collection process

for Brown Sugar-Qingshu Yiqi Paste
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Table S Factors and levels of collection process
for TCPC-Zhengan Xifeng Paste

T AR O ST R D AL ST R R T TR AN Rt 1 HR o

(AD /%  (80°C, B (80°C, Cp (A /% (80°C, By)  (80°C, Cy)
-1.732 15.00 1.150~1.155  1.250~1.255 -1.732 9.00 1.100~1.105  1.180~1.185
-1 17.11 1.177~1.182  1.277~1.282 -1 10.89 1.125~1.130  1.197~1.202
0 20.00 1.215~1.220  1.315~1.320 0 13.50 1.160~1.165  1.220~1.225
1 22.89 1.253~1.258  1.353~1.358 1 16.11 1.195~1.200  1.243~1.248
1.732 25.00 1.280~1.285  1.380~1.385 1.732 18.00 1.220~1.225  1.260~1.265

x4 BAR-MEAKEAERELZARKTER #o6 FER-KKMETWELZERKTR

Table 4 Factors and levels of collection process

for CCC-Fugui Liuwei Lujiao Paste

Table 6 Factors and levels of collection process
for ACC-Qimai Dihuang Paste

e FESOALT VS BRI RE RE AE R e BIAL & VEBAHXS SR B B A 9

& (A) /% (80°C, By (80 C, Cp (A 1% (80 'C, By) (80 °C, Cy

-1.732 12.00 1.120~1.125 1.200~1.205 -1.732 5.00 1.100~1.105 1.180~1.185

-1 13.69 1.145~1.150 1.217~1.222 -1 7.11 1.125~1.130 1.197~1.202

0 16.00 1.180~1.185 1.240~1.245 0 10.00 1.160~1.165 1.220~1.225

1 18.31 1.215~1.220 1.263~1.268 1 12.89 1.195~1.200 1.243~1.248

1.732 20.00 1.240~1.245 1.280~1.285 1.732 15.00 1.220~1.225 1.260~1.265
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Table 7 Central composite design and results of Brown Sugar-Qingshu Yiqi Paste

WS A B, Ci AN R WRahtE R KM HAb i IR A ENE 26 E R YT OD
1 -1 -1 -1 20 240 250 290 3.00 1.75 3.7 1.72 2.00 2.04 0.099 4
2 1 -1 -1 20 270 2.80 290 3.00 1.90 4.0 1.71 2.00 2.14 0.236 6
3 -1 1 -1 20 240 255 285 3.00 1.60 3.7 1.66 2.00 2.06 0.063 9
4 1 1 -1 20 270 2.80 285 3.00 1.75 4.0 1.63 2.00 2.14 0.1055
5 -1 -1 1 1.7 270 2.80 3.00 2.70 1.20 35 1.94 1.90 1.74 0.048 5
6 1 -1 1 20 240 255 3.00 260 1.30 3.6 1.86 2.00 1.89 0.068 7
7 -1 1 1 1.7 270 275 295 265 1.5 35 1.93 1.85 1.84 0.1029
8 1 1 1 20 248 265 3.00 270 1.75 3.6 1.85 2.00 1.90 0.143 4
9 -1.732 0 0 20 220 2.60 3.00 3.00 1.90 33 1.79 1.85 1.81 0.041 6
10 1.732 0 0 1.7 230 250 290 3.00 1.90 4.0 1.73 2.00 1.97 0.072 1
11 0 -1.732 0 20 270 2.80 3.00 3.00 1.60 4.0 1.74 2.00 2.07 0.226 0
12 0 1.732 0 20 270 2.85 295 3.00 1.80 4.0 1.76 2.00 221 0.3154
13 0 0 -1.732 1.7 220 245 250 3.00 1.60 2.0 1.60 2.00 1.77 0.000 0
14 0 0 1.732 1.2 210 210 3.00 1.80 1.00 3.6 2.07 1.67 1.64 0.000 0
15~20 0 0 0 2.0 3.00 3.00 3.00 3.00 2.00 4.0 1.84 2.00 242 0.714 5
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Table 8 Optimum preparation process of paste

with different adjuvants

Wik RMERRE /% WEEAEE R AR
AR 18~23 1.210~1.260  1.310~1.360
JE A 14~16 1.200~1.250  1.230~1.270
R 12~15 1.190~1.230  1.210~1.240
BT s 5~8 1.190~1.220  1.190~1.220

KRG 2577 FIE 1/2~1/3 Jyel® 23 BB ab 5 24
343, B A 15 d % 2577 7 & CE 7 30 d iR ED,
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Table 9 Daily dose of paste with four kinds of adjuvants

ak i MR /g J it B JEZE | % Bk H IR & X3 K

T2 UH 3020 2560~2730 g/ 1950~2 040 mL 84.5~90.0 28~30g/21~23 mL

MHEESIR S M B 2100 1700~1870 g/ 1370~1 450 mL 81.0~89.0 18~21g/15~17mL

BUFERE 2620 1550~1680¢g/1270~1310 mL 59.0~64.0 17~19 g/ 14~15mL

Nk 2220 1940~2 020 g/ 1 600~1 740 mL 87.5~91.0 21~23g/17~20mL
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