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[ Abstract ] Objective: To optimize extraction process of Paozhenkang spray. Method: Taking
composite score of the content of berberine hydrochloride and dry extract rate as index, orthogonal test was adopted
to investigate influence of extraction time, extraction times, the amount of water on water extraction process. With
composite score of the total content of aloe-emodin, rhein, emodin, chrysophanol, physcion and dry extract rate
as index, orthogonal test was adopted to optimize alcohol extraction process by taking ethanol concentration,
alcohol amount, extraction time and times as factors. Contents of berberine hydrochloride and five aglycones from
Rhei Radix et Rhizoma were determined by HPLC. Result: Optimun water extraction process consisted of adding
12-fold of waters, decocting 3 times, 90 min for each time, the content of berberine hydrochloride was 6. 07% .
Optimun alcohol extraction process was as following; refluxing extracted twice with 10-fold of 75% ethanol, 75
min for each time; the total content of five aglycones was 1.96% . Conclusion: These optimized extraction
processes are stable and feasible for industrial production of Paozhenkang spray.

[ Key words | Paozhenkang spray; berberine hydrochloride; aloe-emodin; aglycones from Rhei Radix et

Rhizoma; composite score
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TEAE A, 0w AR L (S BR LR 2 ek
W R A U A T A A AR 4 0 B AR
JSS, R A K ¥ R AR R AN B
(ORI 2 R ToR 7 s (o Ry e A S E Y (S S X
BZE B, MR 2R A R AR
T3 v 2% 254 B 245 %08 3 1 B 5 8 b T 25 8 O Sl K
PEFR 53 FNEE AR ER 43, K B EB 43 LA R /N BE R
FEbR BRI LA 25 KRB R R R R R R B
My KR P S AN KRB H TR & & A de bR, R IE
AU 1 9 92 It 25 591 K 4 38 40 B T S 0 A 4
BT, A F e Toalk e A 7= 2 it 5%
1 &

1260 Y 25 208 AH 6,38 A3 ( 38 [E 2 HE 8 B A R
/v E]) ,MS105DU 24 H 43 B KF (Ei -+ 15 45 ) -4C
FEZARAR), K¥E BE AE G TFELHM
R PH 4 ke 5 2 ), 48T T P B2 B AR B 9 2L
P E AT A 2010 AR [ 25 ) — FFRE DG TR
FUE) ERIR /NBER P SRR VR R . R &K .
R Wy R A #E 2R PR oGS RS (P A 2 A A E
Y0, LB 4> 5154 110713201212, 110795-201007 ,
110757-200206, 110756-200110, 110796201118,
110758-201114) , | 21 Ry €8 3% 4l , 3 Al 32857 34
SRV
2 HEE54ER
2.1 EhER/NGERL R S R
2.1.1 gk YRR XBP G (L) k4
(4.6 mm x250 mm,5 wm), 4 1.0 mL-min ', FE
IR 25 C s NG -K-TK O BR-= 2 W (28:70: 1+
1), Kl 4 265 nm, WL 1,
2.1.2 ARUEMTR A HIE O B PR IR R /) B Ok
R 3, 43 00 PR A 79. 07 mg - LT X HR L %
W RS W W 2,6,10,14,16,20 pL, #%
2,001 TR €Ak S5 R, DA e T FRRR i R A Ak
b, o FE 1 A AL A, 45 01IH 5 & Y = 28. 037X -
0.137(R* =1.000) , £ V7 0. 158 ~1. 581 pg.
2.1.3 MR H A R A R IBUK IR S mL
£ 50 mL A, T 1% $hiR RSS2 5 220,
R 0.45 pum G FLUE B IE oL, BPAS
2.1.4 KRR ORGSR R /)N BE B0 IR
VW10 pL, 3% 2. 101 TR (6% S F B R 6 1K,
THAE 3 R /N e e 0 1 FRAR A3 () RSD 1. 1% , 3R W
I 5 R AT
2.1.5 fErEiRe MR i s, 0 T
0,2,4,8,12 h K52 WL I 10 wL 4% 2. 1.1 i F (845 4%
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B1 BmPREENKER HPLC
Fig.1 HPLC for water extract of Paozhenkang spray

PRI e, o 5 R R /0N BE pd 0% 1w AR AR 4 {H 19 RSD
L 1% , LA AR 12 h NRRE S
2.1.6  JnAERICRIE ORI T R K
PEW 6 13, B4y 1 mL, 435 & F 25 mL &, 40
A 79.07 mg- L~" £ R /N BE B X I L VA S mL,
1% 5 WIS WOE A B 205 4% 2. L1 IR 45 5%
A R R4 101.3% ,RSD 1.2% , & H
% B R
2.2 KT vk Bk 48 Bok .
Tk &2 ER, DL ER R /N B B I = o0 BOFN R
RILEA VT R AR bR, AE R0 7 0 60,40, %
A5 L BIRRECAS 2544 9y, B0 48 g, 4% L, (3%) IE
RFRIATIRE, I — 52 B K 4R R, R BUR e A 2
2 L, A5 1 ~9 SKEEM . REWE L ~9 5K
B4 10 mL, B2 TR EHEE LI, K7
+,F 105 C+JE 3 h, B4 % H 30 min,
R 2Pk i A R IR R HE R g R LR
1,5 2253 Fr W3 20 FR 00 40 A ] 0, 4% TR 265 i)
KIETZWNT R B>A>C, Jr 2R HE B
BARFEEFW,KHER A, C TN FEME2ER, Bk
Bl KR T 244 AB,Cy, BN 12 4% & /K 11 37
FEWC3 W, BIR 75 min, FREUK$EFRS> 2544 4 4y, 5
W) 48 o U F AR B T 2 45 b A7 B0 UE 3 56, 245
ERR /N BT 2 T i 3 4 6. 07% , R T2 A
CIE
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1 BEPRBEEFKRIZEXZRBSN
Table 1  Orthogonal test analysis of water extraction process of

Paozhenkang spray

. CHiZ o
AJKE B RIS O #hE/NEER R -
No. i ] W
/& /R (W) /% (Y)/%
/min /5y
1 8 2 45 3.991 38.750  69.025
2 8 2 60 4.137 40.188  71.586
3 8 3 75 5.701 56.125  99.180
4 10 2 60 4.658 45.250  80.602
5 10 2 75 4.848 47.104  83.896
6 10 3 45 5.506 52.917  94.869
7 12 2 75 5.448 53.500  94.683
8 12 2 45 4.723 45.813  81.678
9 12 3 60 5.783 55.354  99.482
T EATES = W/W,, x60 +Y/Y,, x40(F 3 [{),

x2 KRIZHENT

Table 2 Variance analysis of water extraction process

Ty 26 R SS MS F P

A 217. 044 108. 522 12. 364 >0.05
B 627.816 313.908 35.765 <0.05
c 194.721 97. 361 11.093 >0.05
D(iR%) 17.55 8.775

TE:Fo05(2,2) =19(F4 ),

2.3 BRI RS AR L A e
2.3.1 @k YRR XBP C (L) k4
(4.6 mm x250 mm,5 pm) ,i#E 1.0 mL-min ", 4
ik 25 °C, Wi 3 AH B 0. 1% Wi R 7K (68:32) 46 %
K 254 nm, DLIE 2, & ARSI 4R B RE Y > 1.6,
2.3.2 frifEMiZRm A REREBUSERER K
WL R ER K My R 82 kT IR i, 4 )
Jorn R R ) BB — % R A o ORI AR X R
WA 2 mL RS, 145 1 mL 43 5 & M 2 KRR
R KR R EM KR F ik 17.88,17.20,
16.56,7.999 8,8.862 2 g IR & % I SIS W . K
W WOZIR A 0 W 2,6,10,14,16,20 pL, #%
2.3, 1 TR (03 2% 10 I, DA U T BB A Dl Al Ak
b, dERE RO R A AR, B IA T B a5 Y =
6.233X —23.952(r=0.999 6),Y =2.392X - 2. 844
(r=0.999 6),Y =5.103X —35.369(r =0.999 6) ,
Y =5.914X - 23.266 (r =0.999 5),Y = 1.510X -
1.332(r =0.999 6), £ 175 Hl K ¥k 2k 0.035 8 ~
0.358,0.034 4 ~0.344,0.033 1 ~0.331,0.016 ~
0.160,0.017 7 ~0. 177 pg.
2.3.3 {0 A ORE A OBRORE 4R W
10 mLZ PRI, Z8 1, m 10% R R % WX 20 mL
7, A 5 min, LA £ 8 2.6 20 mL, i 44 8] 37
.32

30 40 50 60 70

t/min
AT B AL O BIBERE L s 1 Y2 R TR 2. RER:3. K
B 4 REWY ;S KB R P
B2 BEREEFBRERERERRS HPLC
Fig.2 HPLC for five aglycones from Rhei Radix et Rhizoma in

alcohol extract of Paozhenkang spray

75 min, ¥ BRI H, IN R R 40 mL %
B AW, TR BRI TR 1R
CTRAH3 W, IR 20 mL, G 31 O 1R TR, 781, 5k
TN A A e DR RS 2 25 mL R, I E A
B BEA],240.45 pum GALUE BEUE LT, B4
2.3.4 KEmERE KEWRRS SMRETTRS
X B R4 10wl 4% 2.3, 1 T F 0% 4 0 i RE
HE 6 W, ITHHE 5 A KRBT oo S0 T A A (E 1
RSD ¥ <2.0% , & WA KE % 3 R AT

2.3.5 FaEtRAE  HUE EEIRW L H2.3.3 W F
J7 3 i & Bl S W, 43 T 0,2,4,8,12 h R
10 wLfz 2.3, 1 30 F @R 4R 310 5 S KT
JCUETH AR AR A3 B ) RSD # < 1.2% , & W fE 5K 5t %%
WAE 12 h NEE .

2.3.6 AW ERIKES R % IR R — B R R 6
0y, By 5 mL, & A 5 AN K F AT T 19 TR A % B
VWL 2 mL,$ 2.3.3 TR J5 vk A5 AT R, %
2. 3.1 R S PR S AR SRR
XA 99. 6% ,RSD 1.0% , 3R W1 J5 v e B
R

2.4 EERTEME" UNZERER KER.K
TR KA R E Y R T A B R
LEA VP AR bR, B £ BE R AR 4 B0 B B ) 4
WOH, o % N & 5% Ly (3°) IEsS Kt
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i o Fehb Iy LB AR LA BESR 2544 9 1, B4y 72
g, I —E f R I AR, SRR E A R 2 Ll
OSBRI . I HE S R WK 3,07 200 b
W4, FHEXBERTZHmT R A>B>C>
Do DMk 228/ D R 2R Ry 58 22 AT 7 22 43 7
SiREIRHR A BABEERm, KR B,C WY
3R R, AKCOF AT AR i 1 PR O B, B A Ak

R3 BEPRBEENEBRERIZEXXRBIN

BT L5000 AB,C, D, B 6 B 48 34 4 25 44 il
WORL, N 10 55 75% £ B ] AR B 2 W, Bk 75
min, FEAE T3 HE A Bk R £ 5 4 25 6 2 T2 g, JE
0, 53 e S AR BRI T 28 2 R AT B0 IR R, 45 1
ZERER KEM RHE KW KE R TR L
J O 44E 1. 96% ,RSD < 1.5% , 3 B4R % 1)
FEfE T2 AT,

Table 3 Orthogonal test analysis of alcohol extraction process of Paozhenkang spray

A TR B L] C $EHI (8] D $EEL 5 A RAE T A hE R LA

” ANEL % /A /min w (W) /% (Y)/% s

1 45 6 45 2 1.383 42.639 78. 544

2 45 8 60 2 1.419 43.750 80. 589

3 45 10 75 3 1. 566 48.278 88.934

4 60 6 60 3 1. 575 48.556 89. 446

5 60 8 75 2 1.574 48.528 89.391

6 60 10 45 2 1.617 49. 861 91. 839

7 75 6 75 2 1.761 53.306 99. 284

8 75 8 65 3 1. 670 51.500 94. 852

9 75 10 45 2 1.729 54.278 98.910
T4 BRIZHFESH [ &% k]
Table 4 Variance analysis of alcohol extraction process (1] Aeflyz A BE pe il Tr. 95 IR IT 2 M R 9
7 A8 SS MS F P 500 {31t R Ak 45 [ T] . MK A% 48 5 25,2007 (6) :60-62.
A 337.729 168. 864 45.492 <0.05 (2] B2 W, 5%, 25 A K8 B 75 1F 1 09 F 58 e
B 42.291 21. 145 5.697 >0.05 [J]. 4752524 7% K ,2009,24 (4) :428-430.
C 27. 041 13.521 3. 642 >0.05 [3] Ibrahim M, Khan A A, Tiwari S K, et al. Antimicrobial
D(iR%E) 7.424 3.712 1. 000 activity of Sapindus mukorossi and Rheum emodi extracts

against H pylori: In vitro and in vivo studies[ J]. World J

3 g Gastroenterol ,2006 12 (44) ;7136-7142.

A A J5 T2 % FH K B2 s, B2 W Tk 4 s n [4] Agarwal S,Singh S'S,Verma S, et al. Antifungal activity of
EEZ ﬁ?ﬁﬁﬁ% JEBRAT —EMiE Eﬁﬁ’;& L AER anthraquinone derivatives from Rheum emodi [ J]. ]
T A 257007 RO A3 SR 00 5K 10 JEL UL, 4 7 o 26 44 Bhmopharmacol, 2000,72(1/2) 4346

s I A e b [5] WangJ,Zhao H, Kong W, et al. Microcalorimetric assay
KRBT oK S& 5y M2 3 57 » PO o R4 T on the antimicrobial property of five hydroxyanthraquinone
e v 34 v R R /N BE B B AIG, T RE R IR o H At derivatives in rhubarb ( Rheum palmatum 1.) to
BT 5 R e /N BEm 2 A BUTTE , BoK$EE8  Z5 k1 Bifidobacterium adolescentis[ J]. Phytomedicine,2010,17
7 45 02 0045 B 5 O 010 5K (8/9) :684689 |
ﬁ%%ﬁﬁj\,#3{%%3*;@3?4\’5%@&1’5?97](%’5%%}%%%&%0 [6] Xiong H.R,Luo,],.Hm?W,el al. The effect of emodin, an

. e [N . anthraquinone derivative extracted from the roots of

R I A1k A S A B 3R 2 R UK S R A Rheum tanguticum , against herpes simplex virus in wvitro
25% S AE S AT IR KA R = & BE A, T and in wivo [ J]. J Ethnopharmcol, 2011, 133 (2):
PRSI S A T T8 RO A BRAG B R R 718723,

50% (HAKEZ & BME. 5% 2010 4E 5 E 2 (7] ZEM, Z5/N35 20000, 45 2 5 T80 i o 1 Ak # 3%
- - e M Ju

i) oK B B0 (R BT, R O S R PRSI AR AR 2002 R

X Eh R W B TR B ) AR O AT AR AR R (8] [EEZMER L. hie )\ RAME . 3 [S]. It

BUFIH SR ST AR AU R, S A R B H G & 52 o B 2B BE R, 2010:22,285.

WERA=EF s, PRETF I CHERE LR (9] 5oF,KR¥, 20 B, 4. IE 3¢ 5 4 16 4% AR &7 590kL $2

LEEF =@ P R I B & m IR S AR, R
R R FE L X 5 AN A A B — R,

BTZLT] A ESC R TT R 2 244 & ,2014,20(3) :24-27.
[REHE XEX]
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