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Optimization of purification of Panax notoginseng extract for injection
CHU Yang"?, SONG Hong-tao', L1 Dan®, YAN Lu®, LIU Dan®, CHEN Da-wei®
(1. Department of Pharmacy, Fuzhou General Hospital of Nanjing Military Region, Fuzhou 350025, China;
2. Department of Pharmacy, The First Affiliated Hospital of China Medical University, Shenyang 110001,
China; 3. School of Pharmacy, Shenyang Pharmaceutical University, Shenyang 110016, China)

Abstract: Objective To optimize the purification method of Panax notoginseng extract for injection.
Methods Taking the transfer rate, quality point of Panazr notoginsenoside (PNS), scavenging effect of
impurities, and redissolubility as the estimated targets, optimizing the effects of glutin precipitation,
ZTC1+1 clarifying agent, lime creamsulphuric alcohol, basic alcohol precipitation, and macroporous resin
adsorption methods, and then comparing with the effects of purification of P. notoginseng. Results The
five purification methods used alone could not achieve the injection standard. When using basic
precipitation and macroreticular resin adsorption method to purify P. notoginseng, the transfer rate and
quality point of PNS were higher. Both the scavenging effect of impurities and redissolubility were better.
Conclusion By the comparison of different purification methods, it is found that the method using basic
precipitation and macroporous resin adsorption could improve the purification, and achieve the standard for
injection.

Key words; Panax notoginseng (Burk.) F. H. Chen; Panax notoginseng extract for injection;
purification; basic alcohol precipitation method; macroporous resin adsorption method
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Pk A RBE R BEI L  KTL R M R 1,
LA b a4k 7 B & A F B L 2 SE R A P, BEAR 9 R
EHBEEYMAL T, ALRET ARG
Xt =-E AT AL NP IR A BT
StEBYEBESAER.
1 B/E5EG

UV—2501PC B A-RT WA A E T (B AT
H);ZFQ85A BEH AR RN (LBEREN );
SHB—III MEHF KX ZHEEZ R FMKBHATH
# B 8)) ;Orion Model BB it (#i L& W & 4 7§
¥ RE TR )ZTC1+1 RABHEN (KBRER
BB HEARERAE);HPD300 & K L %% K # 5
(BMEBULITARATD.

ZELWERBATEHAR  EEELEERNEM
FEYW =L P. notoginseng (Burk.) F. H. Chen iy
FHBEASREHF Re IBAFEAREYH R
K2 BT, it 5 110754-200218) sa- By (P EE £
B AR AR FERE (KRB A HRE
AT R L) s KEERR (ST 40 s K SEE(SHH 4D
2 HiEEgER

BRE=LZEHMER, MA ISERIO%ZHE, T
70 Chn#k B ¥, B 40 min, FlERBFH K, BHEE
FBZERBEY. R LERBGER, #Tok
TEHEFRESTHER. XP . RAKGERNE
ZtERHE. AAFEN - BR==tRBBEER,
0.2mL 5% EFHEBKBEMBEW,.0.8 mL HEAR, %
ERS) KB 60 CHEBR MM 15 min, B L EIAH,
s mL pkEERR IR ST, T 544 nm &I E T RBHE
H. gt S5akifn=tEBERBEZHLIN=
LEBHNEBR b =tReHRE/EEY
B B B hy 40 B 5 4% BRCP 24 9802005 4 R — BR R 3R
KSHREER.ZEORMMERALETROE
Y1 mg filK10 mL fRIEER, BATRHT WE LR
HHEE.
2.1 IRV
2.1.1 REAEERRENER HFBREEHS
MEXN1.0.2.0.3.0 g/mL =R, Hth A
ZpH 4.5, W5 BB RE W A mh B H EARFER
VRN IE, R (0~5 C)12 h, WL 5 5K’
FAEERABZETSY , BRAEKO~5 C)12h,
O, EH RESTIEE ERAEL. EAMRRK
Em, =t EFNEBERAEREK = LERHF
RESBHART R, UHBEN T ELEER, &
BABHMERKENL 0g/mL.

%1 BARTGEE PG REREERIERGEE(0=3)
Table 1 Effect of herbal concentration by glutin
precipitation on estimated indexes (n=3)

BR®EE/ ZtHEeF ZtHew
(g-mL™1) HBR/Y% HRAK/%

BE BAR Wik LEYE

1.0 91.2 29.4 - 4+ - EM
2.0 87.1 30.7 - 4+ - EBM
3.0 84.2 35.0 - + - B

2.1.2 RAKBSBRZENEH - REELAHE
1.0 g/mL =-E B EMAZE pH 4.5, M 5% H
BEE, iR ERE A BRI R Ik, R0~
5C)12h, BEFABUILEARLEARIEE
65%.75%.85%, ¥ # (0~5 C)12 h, Hit, E &,
RERTEG . ERAE2, YEIFEY ZBEER
SRS Y B BB HEBEME ATED
B—#ERERT, BEBRERTF,

%2 MRAEEDZEBERASHHEREROLE (=3

Table 2 Effect of alcohol concentration by glutin

precipitation on estimated indexes (n=3)

ZERER BHRE/ ZLERT ZLERY B BaA W B
SY/ % (geml™') BBE/G BRRAK/% R H OB &

65 1.0 87.2 27.6 - 4+ — BE@
75 2.0 84.0 31.2 - 4+ - EM
85 3.0 73.2 34.4 - - - B

2.2 ZTCl+1 RABHEN %
2.2.1 BREBBEBRENER - RIEHEHEN
0.10,0.15,0.20 g/mL =L R . B AT E
X ZERBHERX1Y%,A I NWERIX =L
WHREBEBX1% . MAL1 R BER B, EF BE
B BERAR3. YEHHHEREENO. 20
g/mL ot HBERE . BREOREEHEHE,
BB S 7 24 25 b VR B SE A 0. 20 g/mL.

$£3 ZTC1+1 BWFE P # R R KX L FHIRN

¥W(n=3)
Table 3 Effect of herbal concentration by ZTC1+1

clarifying agent on estimated indexes (n=3)

FRRE/ ZtEEHF ZLERH

BR BEOR mis ARk

(gemL~") HBE/% AR/ %
0.10 84.6 11.9 - -~ M
0.15 88.2 12.2 - - - EBM

0. 20 90.5 12.6 - - - EM

2.2.2 ZTC1+1 RRBHEA LA MZ 0. REE
G E N 0.20 g/mL = LIEBHB,EBASHE
HeXZERBEBRETLA LAMEN IXZLHRE
BARRLIMAO0. 5% .1.0%.2. 0%.3. 0% H. 41 i) & 1
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BB RE RERTUER ERARL. £
AlLOXBEMITERRSZRBRR FE=LER
FHHRBRRER S RIRE AT KR EE
MER BB,
&4 ZTC1+1 Bl & ch B W 1L I3 & RIEER D
EWR(n=3)
Table 4 Effect of clarifier proportion by ZTC1+1

clarify agent on estimated indexes (n=3)

ITC1+1 =+4& =+

B/ % %;i?: ﬁ;ff/’i WA RO A LR
0.5 90.5 15.1 + - - EM
1.0 89.9 14.2 - - - &M
2.0 81.3 13.0 - - - BN
3.0 80. 2 12.7 - - - #M

2.3 AHEEK-REELGEHMENO0.1.0.2,0.3,
0.4 g/mL Z LR WA 25% A KA ME pH
1.5 4,865,822 h, B 20% HME A pH 4
E6.0, B BUFHSKIEAZEERIKE
5%, BREEO~5 O 12 h, B, EF REL
TR SR AEKS . HREOKFRIKELEO. 3~0. 4
g/mL B, ZLBBHNEBRERBERSBER . H
SE B e 45 7 B 3% o R AL M 4R BB B VR R E M O. 3
g/mL. SR N A A G Bk AT
£5 AREEINEHRERENERFIRAERE (n=3)
Table 5 Effect of herbal concentration by lime cream-
sulphuric alcohol on estimated indexes (n=3)

FR%E/ =tEEH ZLARBH
(geml™") $BE/% BRBIK/%

BR BOm M XBK

0.1 77.6 34.3 - = - &M

0.2 85.7 34.5 - - — BN

0.3 87.5 35.6 - - - &M

0.4 87.5 35.6 - - — RH®
2.4 WHEEIE

2.4.1 pHEMEW BEEHEHAMENL O0g/mL
SEERBLABBEMASY LB FH SRR
$/85%, A 6. 0 mol/L NaOH & pH {4 % 7.5.8. 5,
9.5, B (0~5 C)24 h, i, ER . ME KT i
WoAERRES, WoHERAZT. S B, REE R XK
BR:EpHEAZ S B, =L BB HHBRRER,
Brik o E BULE W pH AN 8. 5.

2.4.2 MEUIBTRIMER L2 E 1.0 g/mL
=LRBUR, AW BEHMAIS K L8 FEH SRR X
85%5 B4 6. 0 mol/L NaOH ¥ pH f48. 5,4 3%
(O~51T)6 .12 .24 h, i, X . RESHH
B ERRRT. BUNELE AEAERERER,

*6 WUERNREDpH B EREFROKM(n=3)
Table 6 Effect of pH value by basic alcohol

precipitation on estimated indexes (n=3)

S Sl T ELETE ST
7.5 87.5 32.1 + - - &
8.5 86. 1 33.2 - - - B
9.5 81.9 32.8 - - - B#®

£7 WHENTEIERMNENEREROER(=3)
Table 7 Effect of sedimentation time by basic alcohol

precipitation on estimated indexes (n=3)

———. Stge® ZLREH

BE BEAR MiE B

HBE/% RESB/Y%
6 87.2 33.4 + - - B
12 86. 9 1 - - - B
24 86.3 B39 - - — B

W EEyiREIE N 12 h, AT BERRR.
2.4.3 BUIREMEE . MEEHLHEL0g/mL
ELRBBAMBEHAMABLKCE, FHEHES
85%, b4 6.0 mol/I. NaOH ¥ pH {5 8.5, F iR
(20~25 COEAMO~5 CHBE12 h, Wi, EA,
KESTIER, SR NES, BILREXNBIBRE
HEEW, H i ERBCENT,

£8 WHMZETERRENEREROEMN(n=3)
Table 8 Effect of sedimentation temperature by basic

alcohol precipitation on estimated indexes (n=3)

ZLERHF ZtREH

MUTRE SR YRR Y BFE BARK #iE AHH
Z8 87.0 33.7 - - -~ B
vk 86.9 33.9 - - - ®BH

2.5 RFLIR B AR &
2.5.1 RS i B Ak A A B E - IR HPD300 &
TRk e i =L R MM A6 BV/h i@ 3 W g
. #ELhE,BA/KEBL L5 BV/h R EHTE
% EEEERRERBRAEC,
2.5.2 BBMAEMHE: ASUEERMBRANE
HREFLRH . EARULEATE, XRCER
L AMFIE Ve .
2.5.3 YEBLYEFMHE  lLHPD300 B T i 18 i
B, =-HREEL 6 BV/h @t ige, % E1 h
Ja KL 15 BV/h #17E 8. 2 BIH 30%.50%
70%.95% Z. MEF W LA 10 BV /h #HATHR , & Bt
WM E SR RERI MBI,

HREW, TEEKRGH N30 %50 % %
Rk Ret, HAHER R YT BABRLS B RT0%
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£9 XILBRHMAEEPBERS B EREROEE (n=3)
Table 9 Effect of alcohol concentration by macroporous
resin adsorption on estimated indexes (n=3)
ZBGBRAE/Y% CLRRHERBE/Y ZLERTRBASR/Y
30 69.7 64.9
50 80.4 67.7
70 94.3 78. 8
95 95.1 71.3
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3 e TOTT B e 9597 B
E 250
2
?,\F, 150
= 0

50 """"n-_.-_‘ .

0 o S S

0 4 8 12
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H1 ZEEEFERAAZEARIYTHRRAL
Fig. 1 Elution curves of PNS at different
concentration of alcohol
B BEREREEXHERAR: YZBERSHH
SN h, HEMRBRBARER R ME=LEBH
RESBEEZBBMAT0NZHEER. =t 82
HHFEBRLHEE S BB, LU RIERE DN,
BBt #E 70 % L BEAE AL
2.6 SLBCRELERALRS FaLyk, &
& BHAE M AGT X =L R B S #1741k,
HHERWER AR ALK 10,
10 FRAUFT EZHAEULBRIER (=3)
Table 10 Comparison of five purification methods

for estimated indexes (n=3)

ZtEEH ZtEEW B Eo W 2%

AUTE  wwmiv muAWY% R R W OB
B e U 02 v 73.2 .4 - — — B
ZTC1+1 BifME  89.9 M.z - - - EW
Loty 87.5 35.6 — — — E#H
WrER i i . 87.0 3.7 — — — B
KA B0 vk 95. 4 77.2 + — - En

GRFZ, LM REA — RS B, R
B=LPEGEABFGEHAHERER., RAKX
LW AEE, TR BRI B R, 3 B R R 25
BH AT EEERG, EEBREAE, BE R
KRR Lk 4 #0755 P I — R BURA
KAB MR R . BB AT LUE B3 R Bk
B, i B O BB R B R, B R E H

BRESKARMMRERE =L RRY XD
PHESFBERER,

2.7 BHEBISKIWIERANAGLRREEER.:
Bt RBBBERBESEHLGHEL 0 g/mL,
AU mMA BSKZ B, FHEMREL Y, U
6 mol/L NaOH ¥ pHHX8. 5, F @K E12 h, 38
i, EZ B R BTS B Z R =R A
RS M R 4 ¢ 1 | HPD 300 %1 A 7L 0% fH# i
B RIE2E A1 6,006 BV/h ERERM, &tk
1h G, F% 10 f5IREBA KB W LA 15 BV/h #47
Bk R FT0% Z VS LAY BY /h #ATR R WK
BEURRBE REETER SRA=CRETHBE
MEtBREREN DTN 84.0%.84.1%, 8
REAR MBS RHE ERERE. 412K,
PR B UL 6 A0 K FL R B BB B BK &% TR AR 1Y BE
BB REEHANERER, TLHRE LML=t

CHBRATZ,

3 g

BRI LT A B AR R AT i T
BIAT KEHIE, EARKER ZHE WRAHE
BB BV P A & R B BURAY LT A
BEyRY b AR R R [ a2 R
W EFHERFHEARER,

ITC1+1 RRBHERNETUARERBER.E
B WIRERE R EBEEARLE, AN ZTC1+1
KABERN EHRKBBHFRN P AN BERR?
A,

AREBEATUA R ERER . EA R WIEER
FAMERERLE I ERESIAT KBREHLR
B. 55heT pH EHERHE AP AT RH .

WEBTETUARERER R MBS
Z IR, 3 B R A BT, T K SR B S MR o B B R
BB 20 B B M ALBOR . BRRITERR R
PR 7E F 0 B 0k B P A5 T ST R B AR EK

B AR AR MR e AL =t AR RS
BZmAETRBN, =L B2 FNHBRMERSY
BgeE. F EEAR WIS E S P, AR
To B BR AR\ Ve B3 5 v B e 2 A o M LA R R

WA BT 55 KL IR B AR R Bk B R AL = £ 28
MABEF EBR ARSI KEERBRNEE
HHFEFHEFAHERER, LRTETHEHR
il H A= R — PR k.
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B E 8/ X {75 Fourier i 43 #7

& M, xEAC
(FERAFREDSAREYHAERABU TR ELALRE AR LGB L2, KT BE  710069)

W OE:Hit AXHRAH Fourier M R FEM SR EREHN T RBERKARNEY. KHiEz RAXHHHN
Tk HERBEAZASNX fi5 Fourier R #TAH. BR KB THERBPEASTRATRHX HLWS
Fourier Bl i 8 JLM IR METE RS IHERE, S B WX 75 Fourier B KR E A T8 BH K

HARLGPHEH .
XA -HEHHR WD XN
A :R286. 1 XWEAFIRE A
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X-ray Diffraction analysis with Fourier pattern of Qingdai Powder
ZHANG Nan, LIU Jian-li
(Key Laboratory of Resource Biology and Biotechnology in Western China , Ministry of Education,
School of Life Science, Northwest University, Xi'an 710069, China)

Abstract; Objective
composition. Methods

X-ray Diffraction with Fourier pattern was used. Results

To establish a new method to identify and analyze Qingdai Powder and its

The standard X-ray

diffraction with Fourier pattern and characteristic diffraction peaks of Qingdai Powder and its composition

drugs were obtained. Conclusion

The powder X-ray diffraction method can be used as a simple and

convenient method for the identification of Qingdai Powder and its composition drugs.

Key words: Qingdai Powder; Indigo Naturalis; Borax; Borneolum; X-ray diffraction

HRE-MEREETH, b+ FEREYH
B Isatis indigotica Fort. BRI E W Polygonum
tinctorium Ait. T B PR B4 ¥ 3R 85 Baphicacanthus
cusia (Nees) Bremek. FIH B2 M 23 M T 4B T
WK AR, RAEARMRE. BT S X
BThEE. LA B OVE 25 4 AN 75 SR A0S 1 30 7 e R
ERERETEWA, ARRKMAL TR TET
AR E, i F RV ok S O BB
BRABRBEE. WG LG AT HRT O,
G B e 85 2 T S L 45 E S 4F BT R X A 5 L
A HERESHGHEE P RAT AL ANRY.E
RKBAHRRAFTREKAH LR HTFEFT 45
MMERL, ALRRAX HRTHENEEBR
HE B2 Y AT % 50481, o2 00 16 i &t 2 )

7% B 48 - 2008-06-05

RU—FIF R H 2.
1 UESHH

HABZ /AT D/max 3c BFRIX S AT S,
CufEft, ARAER, HEIS KV, B0 mA,
B 16°/min, # 4 0.02°,2 0 33 #% & B 5°~ 60°,
Sartorius BP61S # B F /X,
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AYHEHERKARBRIER.
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