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Optimization of Preparation Technology for Penyankang Suppositories WANG Cong-ying' , SONG Ying’" ,
CAO Lei', HE Bao-ying', TANG An-ling' (1. Chengdu University of Traditional Chinese Medicine (TCM) ,
Chengdu 610075, China; 2. Teaching Hospital of Chengdu University of TCM, Chengdu 610072, China)

[ Abstract | Objective; To optimize preparation process of Penyankang suppositories and provide a
reference for its clinical application. Method: With extracting amounts of chlorogenic acid and salvianolic acid B,
dry extract rate as comprehensive evaluation index, orthogonal test was adopted to optimize water extraction
technology of Penyankang suppositories by taking extraction times, the amount of water and extraction time as
factors; with comprehensive score of the content of tetrahydropalmatine and dry extract rate as index, effects of the
amount of ethanol, extraction time and ethanol concentration on ethanol extraction technology were investigated by
orthogonal test. Taking appearance, hardness, melting point and dissolution as indexes, forming process of
Penyankang suppositories was optimized by single factor tests. Result; Optimum water extraction technology was as
follows: extracted two times with eight times the amount of water for one hour each time; extracting amounts of
chlorogenic acid and salvianolic acid B were 2. 778, 30.314 mg+g~'. Optimum ethanol extraction technology was
as follows; extracted two times with four times the amount of 60% ethanol for one hour and a half each time;
extracting amount of tetrahydropalmatine was 0.758 mg -g~'. Optimized forming process was 36 type of adeps
solidus as matrix, the content of polysorbate-80 1.5% , bath temperature at 50 C. Conclusion: These optimized
processes are suitable, feasible and suitable for industrial production of Penyankang suppositories.

[ Key words | Penyankang suppositories; extraction process; forming process; chlorogenic acid;

salvianolic acid B; tetrahydropalmatine
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1100 51 &y 24 U AH €8 35 A% (55 B 3% A ) ),
BP211D B, 73 A K F (18 [ 38 2 Fl i A Al ),
RC806 AU H i B0 A (KA R KK AR A PR 2
Al) o KRILMEAE T WR2GHF X0 B D)1 A 48 Hh 25000
AR ] 28 i v B8 24 R i Jas B e 2450 Bk 1) S A
2y S A5 2010 AR R 24 ) — 3 K
T PRUERRLAE s SRR JEAR O R FHIRTR B X i
st (CH £ o 24 R B S B, L5 43 ) R 110753-
200413,110726-201112,111562-201212) , H iz 2 iE N
Al K B ZE K ARG 4 R o i el
2 AEEER
21 FRWE B A W
2.1.1 f43E %1} Comatex ODS C,, fo i ¥ (4.6
mm X 150 mm,5 wm), KA 1% B iR-2 f5-F
(66:14:20) , 3% 1 mL-min ™", H: i 25 C, K0 9%
K- 286 nm,

2.1.2 XS E A R E RO R B XS
M8 3.36 mg B T 10 mL 5P, i 75% st 3 fi
IFERBZE L) WG,

2.1.3 A i W H A R UK S
mL, B 25 mL I, N 75% HORER B, R H G
RRZNE 5,2 0.45 um GALIE R IE T, BIAS .
2.1.4 RMERRFZE 0 H W IR B XS

F1 BREBAKRIZEZKESF

MW 1,3,5,10,15,20 pL, 3% 2. 1.1 35 F 4% 4%
I, DA T RRCA A AR B, 1 R B O 8 A A, A5 [
A F Y =676. 84X —13.212(r =1.000) , 45 P 785 Al
0.336 ~6.72 pg.

2.2 SJRERAY S

2.2.1 o, 3% 4% fF Comatex ODS C,, 4 i f+
(4.6 mm x 150 mm,5 wm) , i sh4H 0. 1% B FR 1% W -
P (82:18) , 7 1 mL-min " K 3%+ 327 nm,
FEIR 25 C

2.2.2 XFHREAE MBI R AR AR R X IR
i 1.56 mg, & 10 mL A5 G A, i 50% WY B i
JrEREZE RIS,

2.2.3 M R A RS B WOBUK AR W10
mL, ¥ 25 mL A @D, P BER R, RRR A5
BWRZIE RS, 0,45 wm fALIERE g, BIAS .
2.2.4 LVEXRRFEE SR w OBk R X IR
MR 1,3,5,10,15,20 pL i AW AH 6554, #&
2.2, 1 TR a3 SR, LA 1T AR RGN AR B 2E AR
OB AR AR A IH 5 FE Y =1 806.3X —7.566(r =
1.000) , £k PEYEH 0. 156 ~3. 12 pg,

2.3 KETEME EHURR R - R
HCR B oK 2 R0 R 8 I ] Ol B B B AR TR
FHER R B £ BRI T8 WO 1Y 25 6 OF 4 i PE A 4
br A R A5 5 0.4,0.4,0.2, %40 J5 L 451 FR
LI HE 5 A HA 6 B2 44, 3L 9 £, By 130 g,
3 T A2 56 I 7 AR R K 3R T2, 4R OB
UE LA UE VR, UEWORUE R 4R & 400 mL, &, K5
THERAE RN 1,7 200 W3 2.t B4 BT Al
T, 25 R KPR Y A > B > Co I
2o R W] A P Z R OO B B s,
EB,CM TR EMEEmW, e &EKETZR
A,B,C, B 8 f5 i KR 2 W, B 1 h,

Table 1 Orthogonal test analysis of water extraction process of Penyankang suppositories

A SRR B finok & C B I [H] 2N FHE 2 B THRE
” /IR /A% /h DO /mg-g”! /mg-g”! /% sy
1 1 8 0.5 1 2.517 22.109 17.233 77.29
2 1 10 1.0 2 2.231 22.417 19. 169 75. 06
3 1 12 1.5 3 1.943 23. 666 20. 186 73.46
4 2 8 1.0 3 2.868 29.220 24. 649 97.05
5 2 10 1.5 1 2.418 25.005 25.705 85. 74
6 2 12 0.5 2 2.489 26.772 25.537 89. 03
7 3 8 1.5 2 2.545 26. 630 25.564 89. 63
8 3 10 0.5 3 2.396 25. 585 26. 895 87.05
9 3 12 1.0 1 2.310 25.631 28.912 87.30
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Fx2 KRIZEEESFEDW
Table 2 Variance analysis of comprehensive score of water

extraction process

RS SS MS F P
A 403.93 201.96 46.32 <0.05
B 51.63 25.82 5.92 >0. 05
C 18.78 9.39 2.15 >0. 05
D(ig%) 8.72 4.36 1.00

EiFo.os(z’z) =19, ?@4 E]a

2.4 KRBT ZIUEE 4% 40 J7 L 5 FR E R A 5
RO HA 6 BRZ5 A, I 3 iy, B0y 520 g, F AL IE R K
TR, 45 R R SR B F
PP ECE 2 9ok 2.778,30. 314 mg-g ™', RSD ¥ <
3.0% KW E T 2RETIT.

2.5 FEWARZFEM G R E

2.5.1 (o %fF Hypersil BDS C,, {8 i H: (4.6
mm x 150 mm,5 pm) , i 340 0. 1% BER-2 g (=
Z M pH % 6.0) (60:40) , 73 1 mLemin ", F:
30 °C, K 4 280 nm,

2.5.2 XHMBEWAEE HERREHELR
X HE & 0. 74 mg, B 10 mL A5 (a5 v, n Y i i

x3 BRERBRIZEZRKBSF

IFEREZE RIS,

2.5.3  fHR U0 A R A WOBROIE 4R W
5mL,% 10 mL @&, P EREIFEE R
ZVHE FES), 22 0,45 wm GLIE DR, BIAS
2.5.4 LMEXRERFEHE S EBERBGEHE LR
X BRI W 1,3,5,10,15,20 pL, 4% 2. 5. 1 3 F fA4i%
ZRAFINAE , LA T FR R DAk b, 2E B 2y 8 A b, 15
WA Y =792.36X —2.004 (r =1.000) , 2 ¥ 3
[l 0.074 ~ 1. 48 g,

2.6 BEET MY EBUKE IR -, R
Pt i B HUE [A) RN O BEAARFR A B 5 28I &R T 4
B2 G DMESA R C RIR G R T ORI 2R S
PEO RS, ALE RS 0.7 A1 0.3, FRIUIE
BRI 9 1, B3 50 g, 2R HIIE i 56 A0 2k st 4 T
20 WP ok u A O IR, DR Bk 45 2 300
mL, & o X0 HE A5 A0SR 3, 0 2 i Wk
4o FHEDULA3 BT O] 0, 45 R 2R S e BB AR 1R U
C>B>A, J7 2450 M 3R W45 PF 2 0 OO 3 70
EEFO I AR S PR AR A LRGSR R B A R
P20 A B,C RN 4 £ 8 60% L BEHE I 2 Ik,
K 1.5 h,

Table 3 Orthogonal test analysis of ethanol extraction process of Penyankang suppositories

A T B B[R] C LR EHHERLE TH e
No. D(ZEH) LA TR
/A5 /h 58U % /mgeg” /%
1 4 1.0 60 1 0. 659 13. 67 83.04
2 4 1.5 70 2 0.705 10. 43 81.48
3 4 2.0 80 3 0.616 7.08 67.59
4 6 1.0 70 3 0. 647 7.96 73.72
5 6 1.5 80 1 0.451 5.88 50.76
6 6 2.0 60 2 0. 682 12.75 83.51
7 8 1.0 80 2 0.435 5.61 48.84
8 8 1.5 60 3 0.781 17. 12 100. 00
9 8 2.0 70 1 0.714 12.81 86. 45

x4 BRIZEATSFESN
Table 4 Variance analysis of comprehensive score of ethanol

extraction process

7 E R SS MS F P

A 169. 37 84.69 1.42 >0.05
B 219.01 109. 51 1.83 >0.05
C 1763.16 881.58 14.76 >0.05
D(iR%) 1 319.47 59.74 1.00

2.7 R TZEIERE  BRIENR 3 60, 5 h
200 g, #PLIER T2 S M AT $E L, IF R IEHH R &
Z PR 4 51 0.750,0.770,0. 753 mg-g ', RSD <
3.0% ,ZMZ T ZRENIT,

2.8 WAL T A5

2.8.1 HEFHEY AN EHE, T %
WERES SR KRR T —BASE
Al , A AR R R A S W AR TR 2 . N E
W K 4385820, B DAAS "B 7K 1 5 I it B FH Mg
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U P R T o AR R R G B D R T b R O R T, %
FEPTTCHEE O RNBOE A RIS B, R AR R AT
LAEHNA G 7 A R W IR A B 7R H R
{45 34 A, 36 #,38 # 40 R, b E A Kk A5 2
R, R Pk L T N AT G 3l 0 A, AT T AR R IR R A
b, B2 . YRR 36,38 TR A NS R H i S,
19 ZF BT B 25 S 35.70,37.52 C L #i 2y
JE I R4 B 36.27,38.03 T, L5 IR KW AT 2
Ji K2 ETF 0.5 °C, Bk £ 36 RUIR A IR D R H
TR o 7 98 R 1 6 5
2.8.2 HIFWREHE W & B A R X
v JOT R S A A R o A b T R A AN OO Bl P 2 TR
PRIME , 5 7= A FLB , Bt 28 A0 5 I B 2o 8 T 245 83 &)
B, AN, BEFEE >60 C, 2K T4 &
], FEV H L R R 258 R U, S BRI A), Bk
SRS . WA R, R R e A T AR, AN S
JULASE , T A5 R0 A7 e ke, 52 M) SE UK 5 ¥ HI B () 2o
RIS NG, 2 Wi 24 o 20 W R 5 0 s A e 3R R 7 92 7l
250 C, RHEE, A AE RS E 10 ~20 min,
2.8.3 RINALER-80 XF Wi sz Sy hn ik
259 9 s L RE R R RO BN Y 2R 1 AL TR -80
NG 2 HR2010 48 R rp [ 24 ) R S X
C B 2 k58 Wk HEAT I . I <) pH
7.2 W PR ER 92 v M 400 mL Ry ¥ A BT, 7R R B
(37 £0.5) °C, % 100 r-min 'S4 FillE, %
ZEAE 60 min PN 5 1L AL TE-80 AN [R] i A& (0.5% ,
1.0% ,1.5% ,2.0% ) X} FH FR B %5 B2 A9 52 ), 2%
HVE MO 4 Bk 13.48% , 37.09% , 76.68% ,
85.78% ,Z: #2010 4 it [5] 24 HiL ) Xof 7 5700 i 1
R B SR I ORIE 1 550 09 B e T R0, 3 4 3R 1L AL R -80
HE1.5% .,
2.8.4 ®AIHI & T L AT B FR ECZ M
2.1 kg, #ARE Y T 204 P R A7 B2 B, vk 4 W vk 4 &2
AEXF 25 BE 1,10 ~ 1015, W5 55 0%, 15 555 1 1% 241 6y
(i 6 S0 ), I A GE B TS 250 7E 50 °C A2 A i
TG A 1.5% RN ALER-80 IR AT, AL . E UK
FEP ) 10 ~20 min, B, i B 5] 1 000 A,
3 itig

i g8 0T 4 J7 K H RS AE 5 A B R R AT T
Fo#, 85 5 & B 4 J7 K $ B, JE 2R £ 2 4R U A

.34 .

5, PR IR 5% T i 4 1) 2R S T 60% £ e e 2
2 W IEWI R LR PR ICR AT I8 65% o SCHK AR I 4E
W12 2 FHA BT W BORACR L M RIE 2 Y
R, R AR T2 D T A ) A AR, Al 2 K AR
SRIE R BT B W REAE O PR 2 K i
L 25 Wl e 3 8 B 0 5 A SRR R o R X
7 R I M R il S P kR R AT T
SE AR5 6.47,3.07,0.16 mg-g ', Bk #F 4¢
JEBRAE PP f8 bR 2 — o fEM R AT TR T 2%
I R B, FEE IR B ORI 2 IR N T B U AE
80 Cydi )4 12 hJm, “H &AL 50% , MK
L AR B A RO, I A T WS TR
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