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Optimization of purification for injective extract from Carthamus tinctorius
CHU Yang'?, SONG Hong-tao'?, LI Dan*, CHEN Da-wei®, LIU Dan®, LIU Ren®
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Abstract; Objective Optimizing the purification method for the injective extract from Carthamus tinc-
torius. Methods Taking the transfering rate, content, scavenging effect of impurities, and reconstitution
of safflower yellow (SY) or hydroxysafflor yellow A (HSYA) as the indexes to optimize the effects of
glutin precipitation, ZTC1+1, SHILIU elcohol, basic precipitation, and macroreticular resin method for
purification and to compare the results of the purification. Results When using macroreticular resin to pu-
rify the extract of C. tinctorius, the transfering rate and purity of HSYA were much higher. The scaveng-
ing effect of impurities and reconstitution were both good. Conclusions By comparison of different purifi-
cation methods, it is found that the method using macroreticular resin could improve the purification and
has a higher efficiency than others.
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2 HEE&R

2.1 BEBEKEE B 50 g LEHMAKENR 30
min,70 CTHRE 2 W RBENARS R 12 5
B 10 458,20 min FHKR Wi, AIFFKIER,
BRI A A AN 0.045 g/mL LHERBES.

2.2 MEEHEMHEE SY R R EEEEN
£, HSYA RARRORAGEIERNET BB RE
#ifL BT 5 2i4L)E 8 SY R HSYA REZ W RES
HRHLE SY 5 HSYA SBEBYPHEEZL;
BE.ZEOR.MEREFES L(HEZ 2005
R EREREEEYAKERNELETEE.
2.3 BBUIRE

2.3.1 HZ5REWRE MY K LR BB R v
BEESEZR 3.0,4.0.5.0 g/mL, HEEMEAE pH
4.5, 5% B Je o WL 40 0 300 B e T R A UL
Sk, #HO~5C) 12h, BEFH SHIERL
BARASRE 5%, BRAEG~5 C) 12 h, 3k
oL EA REETERERLE L, EHRREKE
% 3.0 g/mL if,SY HBRMK, HERTERS . &
R BEYEN 4.0 M 5.0 g/mL B, ZHEBCRMAY,
ZBIRGHR RS, KR MABREFBSY B
P, Akt B A REBERERN 4.0 g/mL,

£1 PRAREDEZRBREXNEFFEHEE (r=3)

Table 1 Effect of herbal concentration by glutin

precipitation on every index (n=3)

HHEREE/ SYHB SYHRR

(g~ mL-D /% 8% BE ZEAR Mk EBE
3.0 70.1 6.8 + 4+ - BM
4.0 84.9 6.9 - + - B®
5.0 84.5 7.1 - + — &M

2.3.2 AREESBRZBEHE N LR
FEHEEHR 4.0g/mL, 8 ZE pH 4.5, 5%
B, i B ERE A IR Ik, B R
O~5 O12h, EBRAEH 5% ZEEZEERSH
F 65%.75%.85%.90%, 2 #(0~5 C)12 h, 3§
o, BELTET.ERAE 2. BIEERY
WA 0%, BEREORBEENAE,FHLEBH
BRI, ATIEBRME. WEETLAE™S, %
ZEEBASYE AT 0% . BEHEERBEHIE,
B, 4 Z BB BUE K 85%

2.4 ZTCl+1 RREBENE

2.4.1 HHFEEREHEW HLERBUEKRE N
0.20,0.15,0.10 g/mL,‘& 2B1A A 1% % 5 7
(P BHAHBR N X AERBRAERX1 ;A H
AHBERN IXIERERERXLY, B, 25,

BELTER. EERE 3. YOERBBEREE
$70.20 g/mL BB BREBHE  HHABREYEHAM,
Bk BB EN 0.20 g/mL,

2.4.2 ZTC1+1 XRRABHER AW R 0. 20
g/mL 41 75 2 W ¥, ¥ pH 5.0, ¥ 2B1A fm A
0.5%.1.0%.2.0%.5- 0% BN, &, B, E
R EERTER. GRRER 4. FH0.5KBEN

R R, BESCR BRI,
F2 HEARERZHERASEXNSHEOEE (r=3)
Table 2 Effect of alcohol concentration by glutin

precipitation on every index (n=3)

ZBEBE  SYHB  SY KRR

S8/ % /% S¥/% BREAR W ARG
65 89. 4 8.5 - 4+ - ®Bm
75 85.2 6.8 - 4+ - BM
85 81.3 6.9 - + — BM
90 75.2 7.4 - - - B%
£3 ZTC1+1 BHAZEPELHRIREN RN

¥ (n=3)

Table 3 Effect of herbal concentration by ZTC1-+1

on every index (n=3)

ERBKE/ SYRS SYRE
@emL-D /Y% 8% BE BOR Wik ZBH
0. 20 88.6 8.6 - —- - BA
0.15 87.8 8.4 - - - BH
0.10 83.5 8.2 - - — &M
%4 ZTC1+1 BWAEHBWH AN ERFD
¥H(n=3) '

Table 4 Effect of clarifier concentration by ZTC1+1

on every index (n=3) .

BEALA/ SYHEB SYHRR
y /% P BE EAR WiR Ha%
0.5 87.8 8.6 - -  — &M
1.0 86. 4 8.5 - - - B®
2.0 84.6 8.1 - - - B
5.0 81.3 8.0 - - - BM

2.4.3 AR pH EME W B 0. 20 g/mL L LRI
W4 9% pH B F 4.5.5.0.6.5.7.0,7.5, %
2BIA A 0. 5% WM, B, il EF RES
W, SRAES. BB pH EANEEHRFHN
(pH 4. 8) 2R T ZHER K, REBRA
3, ) B 5 B R o MY X R, B L PR B H§ pH H
g 7.0,

2.5 FARBE . HLERBUBESEH0.1.0.2,
0.3,0.4.,0.5 g/mL, A 25% A KA W ZE pH11. 5
EA.HS.BE2hBA20YRRER pHESR
6.0, B, BEFH SUZBBZEERSEE
75%, BKB¥HEO~5 C)12h, 3, EX . REE
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Wt R R R 6. MR BB EKERE 0.2~0.5
g/mL B, XF SY BB R E @A K AW SY £ B
Ty b i B B 4 30 B B R IR vk BE R K T WA B 08
AN HWE O RBOBRREEER 0.2 g/mL.

£5 ZTC1+1 BWAZPHH pH HI EW/EH

KM (n=3)
Table 5§ Effect of pH vaclue by ZTC1-+1
on every index (n=3)

pHIE SY®BR/Y%SY RESY/WER BAK Wk EBk

4.5 86.3 7.9 + + + BX
5.0 88.3 8.0 + — - BM
6.5 92.9 8.6 - - - BM
7.0 93.0 8.7 - - - BM
7.5 92.9 8.7 - -  — RB¥

£6 ARMBEPEERERENMEHERHER(n=23)
Table 6 Effect of herbal concentration by SHILIU
alcohol method on evevy index (n=3)

ALFRKE/ SYHB SYHRR
@-mL-D /% 8% BR EAR ME 2k
0.1 91.7 170 — — — @M
0.2 95. 6 15.1 — - - B
0.3 95.5 14.8 — — - B
0.4 95.9 9.8 — - — REM
0.5 96.5 7.8 — - — R

2.6 BRMERETLE

2.6.1 pHEWEW BAERBRBBERGES
BB N 1.0 g/mL, REFHEHEMA 5% 2.8, K
& Z BB 5A3) 85%, 4 6. 0 mol/L NaOH i
pH{HZE 7.5.8:5.9. 5, 2% (0~5 'C)24 h, Pk, &
B REEREMER. ERAER7. BpHERAZE 7.5
B, BEERERER # pHEEZE 9.5 85,SY &
BRE, BT e BUUSH pH EIN 8.5,

£7 WEMTED pH AN K HEOEE (=3)
Table 7 Effect of pH value by basic precipitation
on every index (n=3)

pHE SY®BE/Y%SY REMM/ % &R EOR Mik LHHE

%3 BHEERAZFZHERASTBEXEERNER =3
Table 8 Effect of ethanol concentration by basic
precipitation on evevy index (n=3)

ZEGEENN/ SYHB  SYEE .
% /% 8% BR EOR MR ZRH
80 89.3 7.4 + - - B¥
85 88.2 7.7 - - - B¥
90 84.3 7.7 - - — B

2.7 KRIBHMIRE . AL BHREBLERRY
SRR ST T & PR RRIRERA
ARFHERNE, FUEERBEAEFETRE
PBLE 70% (BRBKFI A& T 80%) , Br il 2 #8447 R4
MR AET BERR 20% (BRKARKT
25%) . BT RTLI B B BB 4 4 fb A AL, AT LA
A—ERELABEEFERS BlkERATRS
P s HE k0 8 A A €5 B vk R | M2 SYLHSYA
BERENEEEYIHR.
2.7-1 B AR AERIE VA 952 . BUHPD 400A
BYHISEEER BOERRAREREES £
N 2.0g/mL, ¥ pH{ENR 2.0, R85 6BV/h
oW BB A IR . % pH2. 0 WS W RN 16BV
i, BN A B S A R A YRR,
2.7.2  eBLL R T E - 45 B K LR B B gk
THREYE, KB RE HPLC R & ¥, ## 20
L, W% 401 nm T A HSYA Bk, &84, M
HYEBL R -
2.7.3 YEREMMHE 2 FIA 10%.15%.20%,
25%.30%.50%. 70 % ZBE¥ W LA 2 BV/h # 1T/
W , W B Bk J5 9, M 5E SY.HSYA (3525 3 & 7 (A
ByhwE. SRRE9.

*9 KABKBEEPFZHERS N EHEEN

¥M (n=3)

Table 9 Effect of ethanol concentration by macroporous
resin on every index (n=3)

7.5 88.7 7.7 + - - ®B¥%

8.5 88.3 . 7.8 - - - mE ZE&B4 SYHEB SY H B HSYA % HSYARR

9.5 81.7 7.5 - - - pB% /% £/% 28/ % BE/% H¥/ %
2.6.2 ZBHRRABIHN A5 LLIERIBME W S A e O A
FBEELELGRRFN1.0g/mL, RTBEHEMA 5% 20 22.8 23.0 85.0 15.6
B, A Z BR300 71 ik 80%.85%.90%, & 24. 4 21.3 84.3 134
\ . 30 27.8 2.6 89.7 13.4
L1 6.0 mol/L NaOH 7835 pH % 8.5,% % (0~5 50 80. 0 11.5 89.0 12.0
CH24h, B, EX . RESMEF. ERNES. ¥ 70 84.7 10.1 90.0 11.6

ZEARSBAZE ONRHTREBIEAREA
BERER K CBERIEEE 0 G HTHE
BEUTAT BB B A BUR S B UIRR £ B L, 7T
A A SRR Z B AR B £ 85 0 JE AT
BT

GRER . KERS BB SY sefEh &
55, % HSYA Befi a8 /18038, Mt HSYA 5 EEY
PRBEEE(FAHEHANERBERIPHER:®
RSB ZEX SY & HSYA HSt I aE %R,
A SY #1 HSYA & A BBARH R(PEEHH
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BHEAERITHER. REEREBRRERGE

Bl BRAWRE ] HSYA 1R L FE R B 264k # B
WHEHR, L 15% ZBEAE R BRI .
2.7.4 WHRCFZM LKEE REALKERH

LR, ER IR I (TR 5K BB P LALLM

RELAHIHN10:1.8:1.6: 1.4+ 1,pH 2.0
7K ¥ ZE Molish [ R R B, DL 15 % BEE AR A
e JBE ¥ W, 2BV /h AT R R WS BE IR W, W 2
HSYA WHEBEREBVYPHE. SRAE 10,
BEE MBS 25 b L B9 1 KL HSYA M B R REREE
Yh M BRYER M. WIBZAFILAE S8 1~10: 1
SiAL R BT S 18 B AL B AR AR 0 R A [P R,
BEMIRAM LR 8 1,

£10 XLBHBEEPHBEMEIEGEHERGN=3)

Table 10 Effect of ratio of resin to material drug

" by macroporous resin on every index (n=3)

WHRZ # HSYA #B%/% HSYA FEBA%/%
10:1 90.0 26.5
8:1 89.3 25.9
6:1 86. 4 25.9
4:1 80.8 18.0

2.7.5 WEREAEEEHEZE - RAFRENTHRIBE
R ERBHLAHN1:12,1: 10,12 8.1: 6,
1: 4, 3RBREE MR 8 1, I E R RO EREK
E#E,pH 2. 0 MK ¥EZE Molish 2R R BH, LA 15%
BEEBAE NS, 2 BV/h TR R, ERE
B, W E HSYA WEBRRAEBREYHME. &7
REL. BTN EBEEAANE, 8
WERAEBE Y PR K, H BB TS

ATt BREBER 1 10 BAEN.
11 K7LIR B B K h B B AL R M b
 ZEFOER (n=3)
Table 11 Effect of ratio of diameter to height of resin co-
lumn by macroporous resin on every index (n=3)

WIRRREE  HSYA®#BE/Y HSYA R&53%/%
1:12 81.3 27.3
1+10 82.3 26.3
1:8 83.1 25.3
1:86 81.6 23.6
1:4 81.2 19.2

2.7.6 WEMBE WBHERFLA 1: 10, /)8
MK 8 1,15% Z BEVS VAR S B I ¥ W, 47 3
P1,2.3.4BV/h HIT B R WEUBRE, WE
HSYA W EBREAEBREYINE. GRAE 12,
HSYA BygeBi s H 1 2 BV/h 8.

2.8 HALBUREHE K LR 5 MR RRFR
Y REBRMH#ITHE, DK 13, LEREH WL

K12 A7ARHBELZREENEBREHER =3
Table 12 Effect of flow speed of elution agent by

macroporous resin on every index (n=23)

YeBiM s/ (BV - h~1) HSYA®#BR/Y% HSYA BENB/%

1 90.3 140
2 90.8 26.5
3 86.7 26.3
4 68- 9 261

£13 FRASUATENALBR0=3)
Table 13 Results of purification by different
methods (r=3)

sifb ik BE EAER Wk A EPRHs
B REUT 38 B2 — - - b3
ZTC1+1 BEM & - + - Bl
AW - - - B
' 3:3.08/87 3 - . - - i 323
KL VR B 0] B v — — — B M

UL 0 R AL IR B4R A 3 VT LA A7 sk B A A BOR .
2.9 WERIESKARIEEALBOR L A
HAKBBBERBZELGRREEAHHR1.0g/mL,
HPHEZE 8.5, ZBMHATMA—ER 5% LM,
29 Z AR B4 Bty 6500, i dE . WA M—
TR SUZ B, BB BRI BT R 85%
. RERFEEAS TREAANTR, FEE HE
HBUEER, WE SY . HSYA WEBERERSH.

TR ARB S, AR R LA 1+ 10,40
EAKRIBFY oH EN 2.0, E WSy 8+ 1
EHBEUEE,MU4BV/h ERRKE.#BE1LE
2510 45 R BIRY. pH 2. 0 /KA YL 10 BV/h 347
W, R, H 15X BRI 2 BV/h #fTRE,
B RS BEE THRAN TR RE
R EEHBGER, W E SY HSYA WEBELK
RESH . BRIk AR IR 14,

F14 AABHBEENEENTELULAR =3
Table 14 Comparison between purificatin effects
of macroporous resin method and basic

alcohol sedimentation method (n=3)

SY®#H% SYHE HSYA$# HSYA &

/% S/ BE/% BRIB/Y%
BHEIE 81.5 16.0 59.0 3.5
AALFEHMIRE  19.0 35.5 - 90.0 26.5

SRRV, RAMERITE, RR SY REBE
. {H2 HSYA W% 4%, 3 B HSYA (R B4
ARG , T35 0 A2 o 247 0 B B SR 5 TR PR LR R
% HSYA BB B3k, 5 BOU R, W EX
MBI 31 6% . WHIKTRMBIRERSE
£ B HSYA DS BB A R K MY
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Tt » KL BRI B 2 b kA 20 76 By — Fh AR AT i
3 g
B R UL B 2 T DA K R R BRI A AR T e 3
AT KB, Ba RSS2 A RGHERR
RV B o 0 A 2 5 BOH SUR 4 6 T B R P R U
T, B R K R R A R R AL
o BT 4 o o Bt T R R R B R ER .
ZTC1+1 RRBENE T UERERER B
BEMESAR, KYREBHEWRE. 988
RABENGLE WL KBEREATHKE, 1
A J5 Ty LV M T 0 A S B D K IR L T

ERAEBE MEAEBERTF . BRETRER

REHENP ABHASAEKERPEERBBER.T
BIEABAMERRARE, SHIEL KBRS,

AL UARERER EAR . IE%EH
RORMEBERTF FHENESIAT KRS
B, FAS5E T pH EHERTH, BEPRIFEH.

BHEBIIEATUARERER . EHR. MRS
EFAREBREBET N FRKBRREERIH
ZEERB M R R RN AEBOR . kRl
LR RETET BB IE R 5 B P8
BERBEPHEHFANEARAER.

KAG MR R AT WBR &%,
HEOR WISFER R g, VeI 2 &R
AP EE  BRERILBHMIBLEARES. RS
BEVERBL TR BRI BR % .

HSYA BLIIEH M PR EERE RS A,
BREA HSYA R RH SY R4 LSk LG H
REREE CYRTE 401 nm LA R . KRB

B BERTZ 4 o B R BLEL A 45 B AR, TR R
A Y BE R BRER W B SY G99k BA ST BE L B SF
R AR RN (5 P BRER HISYA BB, 1)
159 Z. BEAE 9 Y6 BRI Y HISYA 5 8 7K 5, T %
P T3 6 BE 2% 0 1 9 SY B3 ARMEG L 4B
15% Z B RE G5 B IR B HE A X 82 /M8 HISYA , b A
St B 0 BLHL A 6,90 7 B8 E K FLOR A G
HRBRA BB TRENAE,

BRI A FUR M SR AL L LRI BB
BB R FHRER MR A LM
Bl B R EESR L AT R I B o S 4 7 R
— MBI
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