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Optimization of the extraction process for Qingbu Pingheng Thick Oral Paste
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ABSTRACT; AIM To optimize the extraction process of Qingbu Pingheng Thick Oral Paste (a tonic). METH-

ODS The contents of gallic acid, 5-hydroxymethylfurfural and paeoniflorin, as the indices for evaluation, were

determined by HPLC. On the basis of single factor test, orthogonal test was applied to optimizing the extraction

process. RESULTS The best conditions were found to be at 8 times of water consumption, 1 h for soak time,

and twice extraction frequency (90 min each time). The contents of so obtained gallic acid, 5-hydroxymethylfur-
fural and paeoniflorin were 212. 4 pg/mL, 7 340. 52 pg/mL and 247. 59 pg/mL, respectively. CONCLUSION
This method can be a reasonable and practicable basis for the production of Qingbu Pingheng Thick Oral Paste

and its quality control.

KEY WORDS: Qingbu Pingheng Thick Oral Paste; gallic acid; 5-hydroxymethylfurfural; paeoniflorin; HPLC;

single factor test; orthogonal test
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5mLifirf, WEMRBES, 7 “2.17 maigk
ERME . AT IE S B v B (pg/mL) gk Ak
b (x), WEEHBRALS (v) SfilbriEfhse, 15
MIHTTFE AR TR y = 18 336x +265 159 (r =
0.999 4), 7F 13.45 ~672.75 pg/mL 35 Fl Pk X
ARUf; SR RLBERE v =12 348x +79 535 (r=
0.999 8), #£ 10.76 ~537.9 pg/mL i B P24 ¢
Z R, A25H y =11 307x +53 943 (r=0.999 8)
1 17.69 ~884. 61 wg/mLJEEINLMERRRE . @
EELE 1,
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1. gallic acid 2. 5-hydroxymethyl-2-furaldehyde 3. paeoniflorin
1 HPLC &iZ[E
Fig.1 HPLC chromatograms
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Tab.1 Factors and levels

Gi's RUAUHE/R MKEE/AE BRI E]/min - BRI [E)/min

1 1 10 60 60
2 2 10 60 60
3 3 10 60 60
3012 REAFIAN G EEIRIC AR

#4550 mL (FHF 52.14 g J52ht), BT THIEE
fHE Mz A, Kzt 105 CHE3 h 216
H, BT 30 min, R GEURT AR E TR,
HRARRY, AXNEER = (TREFRAR
52.14) x100%

FERS 5 BE B 2 Jr RS IR (O IR 25 k) 2010
SRR (—B)  BiE s VIDA AH X 5 B8 0 5 i P A L
Rk, AR 2,

3013 ESARNE

30131 MMSERAHE [ (2.27 B,
3.1.3.2 Uil g RS R I e

#3 mL, BT 15 mL 08T, A3 mL KRS
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Tab. 2 Effects of decocting times on yield and relative den-

sity
£kl IER/C R HEE/% FARS
1 1 15.25 1.086 0
2 2 29.79 1.142 6
3 3 29.22 1.147 9

J&, FIMA 6 mL 4R L ER#EI, A EE O, B
W, HRE 3R, BIFABOR, ETAEKILTE
T, WEEEMERE, €452 5 ol 5T,
0.45 pmfFLIERE ST, Heszugm, BIfH.
3.1.3.3 ¥k fE 2,17 WAEE &I E &
FES TR . 5-F B SRR AT 251 & A &t
B EE 3 K. HTRETRMAT A AET AL
TPk, EAAEAN R RS- R R
WER B REf=), R AR b P AR sy, Al
BEHA — @IS, B = BT 5 R R Ry
A 0.4, 0.2, 0.4, LR AX SR
WEFIR = W E TR PRI B/ TR K
I 0.4 x100; 5-F8H LA = 5-F8 B LR s 50
PR /5 -2 TR W e KA B x 0.2 x 100
AT = AT 2451 SE PR U/ AT 25 11 B R B
0.4 x100, Z5HILE 3,

£x3 FMEXENERAEEEHFN

Tab.3 Effects of decocting times on the contents of various

constituents
MIEREY WETR SRR/ ~IH/ ey
) (mg~mL_l) (mg~mL_l) (mg'mL_]) PEAY
1 129. 085 132.018 88.373 56. 32
2 263. 709 204. 741 138.716 96. 27
3 248. 362 218. 136 147.989 97.67

HR AT, R 2 I, MR P& N A
W R 3 IRES, EREAMRE RS A
M TR, 572 B A AT 25 8 AR K
LEE IR KR . R R R DL AR . &P SN
R, EERIAE 2 K
3.2 RentE
3.2.1 HUAETTEE: ORSWEARIBR WA PO, K
BB, =L, RV SAM R AL Ty 28t T
iy, B3 730 g, 3% 4 JTEERIE, SRR POk
i, BIF, W4, EARZET00 mL, KEFRE R,
FRURAR S BT i
3.2.2 B RMANEE R EIRBCE IR AR
Wids, BT TREEEMZELIY, KBzET,
105 CTH 143 h B, B TREGHRA) 30 min,
1718
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Tab.4 Factors and levels

Gty RULEh okEAR RERORE K BRI [/ min
1 1 10 2 60
2 2 10 2 60
3 4 10 2 60
4 6 10 2 60
5 8 10 2 60
6 10 10 2 60
7 12 10 2 60

HHORE AR E R, TR, AXCARER =
(T &= H 5RO BE) > (U 47 R T &t/
730) x 100%

MX 5% BE i 52 D5 2 R (R E 25 4L) 2010
AFRRC () B 5% VILA R 2 12 D00 35 A Ll
Mk, RIS,

£S5 RAMENEERREEEHHM

Tab.5 Effects of soak time on yield and relative density

% R El/h TR/ % X
1 1 28.59 1.141°8
2 2 28.53 1.143 0
3 4 30. 56 11526
4 6 28.26 1.142 4
5 8 29.55 1.148 2
6 10 25.82 11319
7 12 27.36 1. 144 4

3.2.3  SARNE

3.2.3.1 XFMRSERAE S [F “2.27 I,
3.2.3.2 RS W I R S R IO 4

3g, BT 15 mLE.0E T, IIA3 mL KRS, #if
A 6 mL 2@ CBR#EH, 55 B0, BRI,
EHE 3R, BIFFEIGR, BETRLZIPET, FEE
iR, EAES5 mL 2, 0.45 pm fLfLUE
REug L, HXELuEW, RIS,

3.2.3.3  F¥E AR “2.17 TN AR E 4
FES B TR . 5-F B SRR RN AT 254 & A A
RHEL 3 W, HHEAKXR “3.1.3.37 Wi, 45

WE6, MR, MERBMHER, Fhhs
B3 ) B AT S A G N, AH B — 2 B 8] 5 B R
FEGeNE , I, #E#E 1, 4. 8 h AR RS |1 3
PIKF S

3.3 ALA AT

3.3.1 R KREEARER SN A BT, K
VERE . — L. A EMVGEES AN AL 7 S 254 4
, By T30 g, %IRRT OV LALE, RBOREIE
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Tab. 6 Effects of soak time on the contents of various con-

stituents

BHtE, BT S-S AT/ £ty
(mg-mL~") (mg-mL~") (mg-mL~™") P4

1 230. 339 415. 347 135.911 87.73

2 243.016 222.749 146. 329 82.90

4 266. 787 357.353 153.94 94. 81

6 243. 182 213.022 140. 647 81.07

8 219.263 295. 171 155.942 85.17

10 188. 162 344. 119 154. 164 82.43

12 213.838 202. 237 163. 776 81. 80

KIS
3.4 MekE
3.4.1 BUEFD: KEREBREM A, MK, K

WERE . =& W BTG ES AN T 254 5
, B0 730 g, R 10 Tk FE, SREUROE Pk
. B, We4E, EAZE 700 mL, KERE R R,
WA S B,
Fx10 HEKE
Tab. 10 Factors and levels

I

S

xT EEKFE

Tab.7 Factors and levels

'S REE)/ min BUERHE/D oK/ [IERVS RIS
1 30 1 10 2
2 45 1 10 2
3 60 I 10 2
4 90 1 10 2
3.3.2 FEHRMNMEXEE [ “3.2.27 Wi, &5
RIS,

®8 MENEXNEEERRENEERNIIN

Tab. 8 Effects of decocting time on yield and relative den-

sity
B BEME/min BER/ % A5
1 30 23.33 1.1219
2 45 23.86 1.106 1
3 60 24.62 1.125 1
4 90 31.72 1.157 3

3.3.3 TAHRNE

3.3.3.1 XFMRSERAE S [F “2.27 I,
3.3.3.2 A SsEmeHl & [ O“3.2.37 I,

3.3.3.3 Ok AR U217 BEGE ST INE %
FEmIRE IR . S-F P ERBREEFIAT 25 H & &
By EE 3 W, HEARKE “3.1.3.37 W, 45
W29,

R9 AEMHENERSREENEN
Tab.9  Effects of decocting time on the contents of
various constituents

BN, R TR S RNILHRE | AHT G

min (mg-mL~!) (mg-mL™!) (mg-mL™') P4
30 204.016 384. 603 156. 608 81.55
45 244.204 323.701 222.709 96. 83
60 180. 166 262. 628 154. 817 70.97
90 241.236 264. 320 187. 112 86. 87
HI AT, RIAE 45 min B, &R0 & A B

s B RIEE A, & s A E AR R W
I, ¥eE 45, 60, 90 min 1 Jy B ] A 3 A

Gi's MUKE/ AR EHERE/min FEAEREK AR E]/min
1 8 60 2 60
2 10 60 2 60
3 12 60 2 60
4 14 60 2 60
5 16 60 2 60

3.4.2 15BN E
Wi, gERWFE 1L,
F11 IKEMNBEERRETZERNZM

Tab. 11 Effects of water volume on yield and relative density

M T5ikm “3.2.27

G oKt/ PREAR/ % R
1 8 25.46 112
2 10 25. 85 1.13
3 12 25.92 1.13
4 14 27.67 1.14
5 16 27.21 1. 14

3.4.3  EFAENE
3.4.3. 1 XPHRSERAEE W “2.27 B,
3.4.3.2 fHAMERAHIES R <3.2.37 T,
3.4.3.3 7k AR “2.17 IS AR E 4
FEa IR & TR . S-F2 W SR AT 251 5 A i,
RHEL 3R, HRAKXE “3.1.3.37 T, 45
W12,

F12 MAEMNERSSERHEN

Tab. 12 Effects of water volume on the contents of various

constituents
ks WETER/ SRR AT/ ey
1% (mg-mL~") (mg-mL~") (mg-mL~™") P4
8 171.718 364. 693 152.717 80. 61
10 193. 492 339.215 151. 176 82.27
12 181. 570 340. 259 147. 695 79. 68
14 193. 296 356. 907 151.422 83. 15
16 184. 466 346. 517 159. 846 83.38

MR AR, MKEAR, Bl a
LR AR EWAR, EARANE, &
JERI G HCA AR InrR], LA 14 16 AKX &R
PR, HOESE 8, 10, 14 A5 EKAE K
Y3 K
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4.1 XEREE DURMIFE] FE R E oK A
HBEERER, X AN 5 A SR B AT i
RERKFILE 13,
®I13 HEKE
Tab. 13 Factors and levels

AP ARHEE/h B AR A /min C UK E/
1 1 45 8
2 4 60 10
3 8 90 14
4.2 EiReE &
4.2.1 XFERSBERAES R “2.27 T,
4.2.2 PRSI A E A RS PR USRS A

BT . AHERE . =& . W RAPEES ML )T &
25859 iy, By 730 g, &R 13 NEKFPRE, &
B g st, &I, W4, &% 700 mL, 1§
BRRE TR, ARG R R . VTR B 3 TR
“3.2.3” i,

4.3 ASAFMNE WO IR A KK S R A
10 pL, A HPLC f38{Y, LIREFR. 5-%H
SRR AT 20T oA O R bR, AE 2. 17 T
SR, HEIZHII] | B | oKt
PRECRAE, 458 1E 14 ~15,

H 26 14 A1, 4% DR 2R RHE O o R 5 i AL
J3C>A>B>D, R IKE ., Hif
WHE] . BRI, P 15 I, ke (C) X
BT AT B, IR E] (A) FIRLE
R (B) X TG R

i bk, RERERT 24 AN ABC,, |
8 fEsK, B 1 h, Al 90 min,

F14 EXHWHER
Tab. 14 Results of orthogonal tests

A BIERTE/ B AR Gk, ey
G _ . D%
h min iz oY
1 1 1 1 1 91.24
2 1 2 2 2 86. 55
3 1 3 3 3 97.51
4 2 1 2 3 75.29
5 2 2 3 1 88. 69
6 2 3 1 2 95.25
7 3 1 3 2 82.72
8 3 2 1 3 84.76
9 3 3 2 1 81.54
K, 91.767 83.083  90.418  87.154
K, 86.411 86.666  81.127  88.174
K, 83. 006 91.434  89.638  85.856
R 8.761 8.351 9.291 2.318
R15 HESH

Tab. 15 Analysis of variance

HWE W2 FHm AmlE  FIb FIRAYE W&
=i 117. 045 2 14. 464 19 —
A 105.311 2 13.014 19 —
K& 159. 364 2 19. 694 19 *

R%E 8.09 2 — — _
H: Foos (2, 2) =19.00
5 I ZWiE
5.1 A E OREEIRIBURE I 4 B . ABE

BE, =L, HERMIGESIN TR 254 3 1,
B3 730 g, M8 fEEIK, B 1 h, BEE2K, &
K90 min, {REGEEHRIEL, I, kA, EHFE
700 mL, AEEARERE, GG TUR

52 FERAAAAEAE WEITLRE “3.2.27
i, #5016,

F16 I ZWIFHER
Tab. 16 Results of process verifications

HACUCR /% HAH T AR SRR A LA
(mg-mL~") (mg-mL~") (mg-mL~")

1 30.78 1.143 6 216. 456 349. 833 246. 765 99. 45

2 30. 56 1.146 6 206. 399 332. 401 245. 808 96. 44

3 30. 36 1.134 8 214. 555 339.332 250. 201 99. 05

T E — — 212.470 340. 520 247. 590 —

RSD/% — — 2.51 2.58 0.93 —
5.3 AHEFME 10 uL, EA HPLC 4%, 76 “2.17 Wil &
5.3.1 XPMRSERAEI A W 2,27 T, TR ERE TR, S-RHEMBEMA AT SA
5.3.2 RSl W o“3.2.37 T, o, B EE 3R, FRE 16, mERATA, R
5.3.3 LARUE  WBOS MR A AL IS IER T AR E, 8 K, Ril
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L h, iz 2 K, ®K 90 min, HITEETFK. 5-
PR H MR AT 25 B A ke, RWNZIEA T
PR
6 itit

R =il S OE A A= 17 k2 LN A
AR, SAHEAL, IR S TR MA 21
VERFEARILST, W BIfEE T2 Meipirh, S &
FEXTHE TR o 5 -5 HH MR T8 30 85 5 I\ SR SIS 1) e i
Y, AR TR T, SR R A
AT A, B A TR I O AR S R
B 7E 52 S M N H B R i Wl 9 HLW /N R
CCL, JFHRAT RN AE P9 B 4 I EL A (R4 1
fESCHEK [6] B ZAL/XF AREE S0 P A $
&, BAMSRE, eSS A AMRERRS G ERE
g, A E X 5 LR Y B A
BAETHREME, Janzowski 251 dill 45 H foi4
FAETE 60 mg LT, #OA 2 HIH Ih 5-BH
SRR & A

ARSZEE F HPLC Y60 1 A8 Jr v g 22
TR . 5-F8 H SRR FIAT 2597 64T T &
5T i R R ANEA AL, R IR T
M8 A K, R 1 h, B2 K, BK90 min,
ZIUE, E T 2T 3 Rl o & i o R
212.4 7 340.52, 247.59 pg/mL, I Z$#EITT
BARE AT, AR E IS AR B T A S Bty
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