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Purifying process of water2extract solution of Danshen
WU Da2zhang"?, LIU Sh2qi"?, WU Pin2jiang’, JIANG Qiac2mei’, ZHU Ning’
(11 Institute of Fuling Pharmaceutical Factory, T aiji Group, Chongqing 408000, China; 2 Chengdu University
of Traditional Chinese Medicine, Chengdu 610075, China)

Abstract: Objective To optimize the purifying process of Danshen water extract solutionl Methods
Taking the turbidity, content of tannin, and active components in the Danshen water extract solution as
index, to optimize the better flocculant and its best flocculat stiring speedl T he purifying effects of alcohol2
water sedimentation, flocculation binding alcohoRwater sedimentation, and flocculation binding membrane
filtration were studied Results The turbidity of the chitosan2treated supernatant is lower than that of
ZTC1+ 102treated ones, and this treatment could mitigate the membrane fouling betterl Chitosan binding
membrane filtration had a better retention rate and higher yield of active components , and there was no
significant difference in the turbidity and the tannin contentl Conclusion Chitosan as the flocculant of the
Danshen water extract solution is superior to ZTCl+ 101 Chitosan binding membrane filtration is more
effective than alcohol sedimentation and flocculation binding alcohoRwater sedimentation in retaining the
active components and comprehensive evaluation indexl

Key words: Salviae miltiorrhiza Bunge; purifying process; chitosan; ZTCl+ 10 flocculant;

membrane separation

Pz )5 ERHEY) 12 Salvia miltiorrhiza
Bunge [ AR 25, 2 rhBe I PR i HH (%) 3% 1L Ak
R o FESKE T o AR T, B ol
TG A PR L et 4 U0k & 25 2 ppis e, B
T2 Pl 2y ), 0 1 AR R 7 AR5 AR v A
W E S KRRy R . P2 O RS S
WK 28 I /K SN 205« gl i, AT A il 57 1
i RN G NN (AR BB W= (EPR B €777

* 12008 1@24

Hh S 2R R, KSR IR U £TE SRR I
WP AR SRR PRI UURR 07 1%, 27 A, A
I, BUREE AT 7 B8 HOR 45 45 T AT LA 23
RO ) {1 ARSI ] LG AR S (¥ £ B TE
BB RO S G LR UTIEE DL BRI R 45
BRECAR, Gk S ZoK SN & 3G 1 7 B 2 T2
1

D) 8401 M ThREHLHE () MERAUX AR )

B RNE AL N R AL R R ) BT 554 (07C26215100788
DR KHE(1976) ), &',%rft}\,ﬁ&i ‘IKQPE;'? KA ﬂ?@f@;t,a‘z)ﬁ‘éﬁum,MS’&EP%EIJF%U%%IMM%?{O

E2mail: wdz100@163. com
* JEWAEE XIHEL Tel: (023)72801079



# 890 #

HH¥52Y  Chinese Traditional and Herbal Drugs 40 6 2009 6

Sartorius BP211D - J7 43 2 — ML 1K °F; Agilent
1100 Z 41 iy ROGB AR (34, AL 38 PUTC A, A, H
A, — GUE RS RIIES, B UV) 1700 %
Ay O e

P2 Zid T 5 P rh 296 i 3, 48 R T s 2
KEF P55 W 0% 2o 5 5 v [ 2 86 2005 4F ik — 30
IESARRF o SRS B IR JE 75 UK ik DU R (e #B
TRRF AT ) ; ZTCL+ 10 0 FIBE (R EEIE K%
THBAA A ; B T S P25 % B X
FEU PEZ BT IR 5L 25 0 Rl (L 2
Al A E P, S 2 i) Dk 08319501 1115622
200302, 1108552200507, 1108102200205); H i, Z
o i 4l (35 [H Fisher) . 7K b 280K, HAR
FIEE Ry oy Wik
2
21 FIEEEUEE RIH & B2 1000 g, B 8 £
K, IR 205 h 5, B 105 h, yERL, DR 4 )
PL 6 fif et KR PRI, BRI 1 b, B8R, &5 IR 08T, I8
Wk gE)E ewa 10 L, &1 .
A2 FHBIE B IS 2.5 LA R e
A2 1 A% & Agilent 2 | Zorbax SRCis
ODS {744 (250 mm @41 6 mm, 5 Lm) ; JitshAl: &4
Ji821% UK T2 (21 B 79) 5 A % K 281 nmy AR B
H: 11 0 mL/ min.
20202 F R TR e Bk O R 8RR R
B ) LASE SR 6l 56 mg , Iin FREE S 100 mL( Jit &
WP 6516 Lg mL) o K% BRI B8 B 6] LS, 41 07
mg, I FE A 25 mL(JR )% 16218 Lg/mL) .
BHRISF S AN 41 55 mg, N FEE 4 10 mL, A4
TP 2 R IREE ) 01 455 mg/ mLo 43531 IR i
JLZRIE FHR R By P2 30 I35 24 6410, 14,
18,22 LL 1 ANV EaiAS, BEREII 2 o DAIERE oA A
AR, VEETITAR A AR, 1 bR I 2. J50 ) LRIE : Y=
70063 X- 1139, r= 01999 9; J} MR B: Y= 17153
X- 11581,r= 00199 9; FFZ % Y= 93158 X- 2142,
r= 01999 8. KW J5 LA FHIRR B IS R liE
01065~ 1144 Lg, 0 33~ 3158 Lg, 0191~ 101 01 Lg I,
TR ARG R RAF.
21213 PhEvE: WS AR LS O 45 L Tl FLUEIEE)E
i, BRSHEI 10 LL v St (i, RIS
23 g
20311 Rk thge g il 2 M GB 1320@915 LR 1)
W56 4373 6 CREE o K BRIRIFEAN 75 FH DY e S
ISP R el B A M YRR R 2 A [T o UK, AE 680

nm JPERE B, LLis 8 547 NTU( nephelometric tur2
bidity units) A8 AR, RO B2 W ARER, b 7 Hh 2k
HFEY= 1129 @10 ° X- 3183 @10 *, r= 01999 9.
20312 FFEanl e BT 680 nm I E WO
&, SR ARNARUE IhZk T THE )
204 BRRRIE
20401 bRt gk g il RS BRI BT RN HE
50130 mg & 100 mL ¥ €45 i, 43 01 503 mg/ mL
BT IR SR S8R5 [E 25316 2005 4F i
—HBP U B AR I 5 7 VAT . AR B
AAFR, JT B U BE R BRAL AR, 19 AR R I 7 B Y=
1341627 4 X+ 01008 6, r= 01999 8, % W% Ji7r
11 06~ 101 6 Lg 5 CHEA R IFHI Pt LR
20402 FFESIIE : BURFIIB0E AR 10 15, 98I,
SEYEI R RV . SIS [E 24 816 2005 4F i
— VP S U B8R I s T VA, B
25 FESARBURUT A SRR IIE : F DL E SR BRI
DU 52 77 V25300 58 P SR WOR & e br 10, 4551 B3
WML 4y 2035 NTU, FHBER B 5 & W0 8101 3
Lg mL, P} S E i E R E 0 1170 0 mg/mL, J5 L
ZRWE R E O 11113 Lg/mL, % 5w K o4
11 825 3mg/ mL, Y FHH N 531 6% .
206 50 T VR MR (15 4%
20601 FEERPERECH]: B0 SR G R H 1 % FE BRAC
J 1% FR150 S0 ROAA o
20612 SEIRBH ET R R B W 3 B4
296 1y, B 100 mL, 239 4% 0~ 210 g/ L( LA5E2R
B BN 1% 5% 58 B I AR % i, IF BL 100
r/ min$i # 10 min, 285 MI7KAE 75 &2 250 mL, #25),
AR EE 24 h S0 EIE 0 e R e B PR R
RULLCE . GERILEE 1.

FERR B R B = BRI A ) RV B/ SRR R 2
(11 B @100%

T A = S5k i R 0 O R P35/ S T T 1 R
HIRE @100%

1

Table 1 Effects of chitosan dosage on flocculation
FRMHE, FER TRE 2/ % s, SRR
(g# L) H/% JFILKE MR BIISHE NTU RF %
oo 5310 100 100 100 1050 100
s 49 5 99 4 975 996 379 3819
110 48 3 101 9510 1000 7 198 1712
s 47 6 1000 4 9205 1015 93 1316
175 47 3 100 2 9212 1021 1 9217 1318
20 47 4 10ns 9203 1023 92 1317
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Table2 Effect of stirring speed on chitosan flocculation

FE ik A MR TR
PP — - — )
/% JFILKE SR B fIZ% NTU £%/%
50 48 5 99 2 901 3 %812 95 15
100 4717 1001 4 921 5 16 9206 1319
150 4714 101 9310 10017 o8 132
200 496 1000 4 9207 10115 93 146

207 ZTCl+ 10 AU 20 HOR (175 52
A7 1 ZTCl+ 10 BIZEERI AL H]: B A 410038
T, JHZKHEC G 1% %6 B0 I B 217y i, T 1% 4 1%
BCH 1% R, JHAE 700 ik 24 b, & H.
A712 ZTCl+ 10 FY LU I a0 ZUREROR (15
Wi 43 R4 259 6 1, BE4 100 mL, 43 7 4% 0~
116 g/ L(LL ZT C 2 &R &m0 A B 4 73 i i
L, LA 100 1/ min BERE S min, JONAH ] R A L4
AR, P12 IE B FE 5 min( 100 1/ min) . JHI7K &
4 250 mL, #5454, e E 24 h, HCETEROE sk
FEFRPRIL IR B DL R . S5 AR 3.
3 ZTC1+ 10
Table 3 Effects of ZTCl+ 10 dosage on flocculation

ZTC1+ 10 F#Filk TRE R % W/ R
ME(gL)  F/% FILKE MR BIIE%E NTU RE/ %

010 5310 100 100 100 1020 100

014 5209 1011 4 9715 10006 309 36 9
018 508 1011 6 9510 10009 98 18 2
112 5206 1021 4 85 1015 94 145
114 5203 101 8 8712 1001 9317 144
116 527 10113 8713 10015 938 146
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Table 4 Effect of stirring speed on ZTCI+ 10 flocculation
\ H B % W BT
J— Tl o MBS R

K% FULKE FIMEREB 2% NTU /% %
50 525 10112 88 3 9812 95 150
100 524 10015 895 1017 936 143
150 527 101 890 10110 9118 142
200 5312 10013 8717 10005 945 14 6
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Table 5 Comparison of optimum processes

between ZTCl+ 10 and chitosan (n= 3)
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01 0445 025 52 4
0l 0449 036 5313

SESREK W, P S HS, FEbR g O B2
), AR SRBE AR T 5 1R 12 SRIOA, T BERTR 5T o
WRER AR, HFe R /DT ZTC1+ 1 25k,
PRAETE TR . DAL, Uk HUE SRR BB N S 4
Ik A BRI A0 B T2 R0
2109 Ukt IO B K5 2 B PSSO 5
WS ZT Cl+ 10 B 205822540 2 5 16 3
HEATIE I 8 B, LN o i, 25 LI 1

2 FEERNH B BRI L VS VR E 2 Bk, WIAn
THEN 1398 L/ (m’ # h), oo Bl fE e 280 L/ (0’ #
h) i47; ZT Cl+ 10 B ZUEEFR 2LREAL 21 5 1) 13 W
WIUEE R 1176 L/ (m” # h), a5 s 540k 180
L/(m’ #h); A4b B 1) P2 32 O] ik 08 & A A
550 L/(m” #h), 2y 10 min Jiz i TR @& L, 5y




HH¥52Y  Chinese Traditional and Herbal Drugs 40 6 2009 6

# 892 #
1600 [
= ‘ —— TR B
~ 120 - ZTC1+1 N BB ik
X —— FAbHE
< g0t
=
]
LT

t/min

Fig 1 Effects of flocculation on membrane flux
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Table 6 Comparison of purifying process
T# W Y% Wi, T
P FE e WU, BT
/% JFILKE FME®RB 5% NTU RE/%
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