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BV/h, FEZMEMET,SY WEBE Y 88.8%, SZMIIREMAY BEY P SY WARS BN ZMIREER
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Purification of Carthamus tinctorius extract with macroporous adsorption resins
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General Hospital of Shenyang Military Region, Shenyang 110016, China)

Abstract: Objective To study the conditions and effects of purification of Carthamus tinctorius
extract by adopting macroporuos adsorption resin. Methods The kinds of resin were selected through the
determination of adsorption ratio and elution ratio of safflower yellow (SY) in resin. The reservation ratio
and transfering ratio of SY were used as index to investigate the purification conditions, such as the pH
value of water extract, the flow speed for adsorption, the ratio of the resin to crude drug, the ratio of
diameter to height of resin column, the pH value and flow speed of cleaning agent, and the kinds and flow
speed of the elution agent, etc. The purification results of macroporuos adsorption resin were compared
with the alcohol sedimentation. Results The optimum purification conditions were as follows: HPD400A
Macroporuos adsorption resin was selected as the adsorbed resin, the ratio of resin to crude drug was 4 :
1, the ratio of diameter to height of resin column was 1 : 6, the pH value of water extract and cleaning
agent was adjusted to 2.0, 50% alcohol was chosen as elution agent, the flow speed of adsorption was 4
BV/h, the flow speed of cleaning and elution agent was 10 BV/h. Under the purification condition, the
transfering ratio of SY was 88. 8% , approximated to that by the alcohol sedimentation method. Compared
with the alcohol sedimentation method, the macroporous adsorption resin purification method could
increase the SY content in dried solid about 2. 6 times, while be the weight of dried solid about 38.5%.
Conclusion The transfering ratio of SY is greatly improved through the optimization of the purification
conditions. The method of macroporous adsorption resin purification is superior to the method of alcohol
sedimentation.
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LI BB Y 4 A Carthamus tinctorius L.
WTFRE, AR MES R IERAIN BES
B M. AAEFMHNERRS FTEEPT
TR B B 41 76 3 8 & (safflor yellow, SY),SY K&
BEEXAY, 88 WK /MR R E. 0§ e
BT B L O DLER I L B o SR LR
HRSERDY. BREERRRETAES SY ¥
BRALFEC BN FEERDEE., ALRRA
KFLR BB R 2 5t 2L AL R B AT T A B4, 9F
Xt el & AT T R AL .

1 ES5HH

UV—2501PC BIES-RT WA KAEEIF(BA S
#);ZFQ85A RIEH AR LN (LBEREN) );
HZQ—C RS S Bk HH B RENARBEBEFHEAR
RBEMRAFD ;668 BEZS FTRACKESENMNE ).,

AEWEARBETAMAF . C2LENBEHEYD
2136 C. tinctorius L. B TR OEHRGE A FR
BOPEARAEDRSRBREN) A RAR(B AR
1B & 40D 5 KL IR B #% B (D-101.D-201,D-
301 Ry B KRR RHAERARHPD R3] K&
D900 Mg B A MEBLTHERARD ; KBt
BB LA MR EE LB ) e/
(FEEHERALELERAAED ; MR H
Sr¥rat.

2 HESHER

2.1 HEMKMNBY - BERRAEZCE A X
B 5 10 mg, BF 100 mL BT, MKERFHR
ZFZE 2. BERBZBER, MAKRE RS
BB R B 0 X R VA MR, 7E 401 nm R K AL W FE R
FE. URLE DO TEEEE A RBWEEC,
pg/mL)FFTRERR, EREA CUREAR AL
2.5~15 pg/mL 5EAERERR BRIF, BETE
H C=23.07 A—0.125 6, r=0.999 9,

2.2 LKA H & BRI LA 100 g, In
14 fE& K, B ¥ 30 min, AR, 5B BN 12 4%
IKREB, B K 20 min®™ & R BUR , WA 45 08 W
EWBERBRBEES 0.1 g/mL, i3, WBEH.
s AT, F 401 nm HERAWERCE, HBELER
BESCYHEESH.

2.3 BHASSHBA LA N

2.3.1 {HVCLRSAHIN KA Molish KB, ME 1
mL BN 5% o258 Z BRI 3 7, B R
EREZZEMA 0.5 mL IRHR, MERBERRY
TREAL,BRERECH, RPFEFEEL. B

REXRMEE. L Molish RPN ERE S,
2.3.2 VRBIZ sHFINT R TLC A KD K
VB, R TRBERER L, UBROE-P R
3.6 %M : 3: ORRANTHEAESALITRE
JF, LAFE 254 nm EAMT T ME R LR AE R B
B (SY BOK K .
2.4 WRBHARMFRIEE
2-4.1 WIRHER EERREMHTHESg. B
M, A SY /K## (5 mg/mL) 40 mL, A
fER (25 COHOTRPH RS 24 h, BRI T 401 nm 4
WEBER T SY RBWRE . # WM P85 B e %
BEGIELED, H 500 SBEER, W E MR AE+ SY
FE%E. EFTNHERMENBRE., FREE
DR, 2% 7 K7L BB A B0 R B B 5 A R R B R
6] , F s HPD400A R M B H K, AR EE .
B4 S5 6 B HPD400A %Y A 7L % MRS .

B B B = 3 AR R X (RGBT o L R O — TR ) O
BRBEE/THIERR

B I AR = (0 9 1Y - O R O B X BE BB R / ()
FH B X 4 g R D X 1009

1 TEAXBRIAWESY HBRSHHBERBRE
Table 1 Adsorption ratio and elution ratio

of SY in various kinds of resin

wig REE/ % Wi R VA 1
e (mg+g™) F/% BE (mg+g™) /%
D-101 193 84.2 || HPD450 185 89.9
D-201 152 95.1 HPD500 194 86.3
D-301 179 93.4 HPD600 149 92.1
HPD100 222 88.0 || HPD700 179 78.7
HPD300 229 94.2 HPD750 207 97.0
HPD400 206 90. 3 HPD800 168 94. 6
HPD400A 237 96.1 D900 281 6.9
2.4.2 W pH EX SY KM LM Zm. N

HPD400A I F#fE 3.0 g MIEFE (N 7 mm),
¥ 2 mg/mL SY /KW 4598 pH H X 1.0.2.0,
3.0.5.0.7. 0, RS54 BILL 6 BV /h 9 358 ot g
RS 4 BB I S W LA L B A M X BRI AR B A
BUEKRERBVOSR WP SY Mk EER. 4
R OLEH BB pHMEN SY WIRHAEBERE
Wi, b pH {H A3 B0, SY ZE4 g b A IR Bt B R
B B B U, 24 pH A K F 5.0 BF,SY KB W]
w5 FEMAER, 2 pH % 2. 0 &F,SY BP A 7E 4
Jig PR b 7= He 5 47 B R

2.4.3 EFHBHERRBEX SY RERHZ WK
KB WAY pH EH 2. 0, HF R 7.5 mL 4
HILA 2,4.6.8.10 BV/h B4R B AR, &
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Fig. 1 Effects of solution pH value
on SY leakage curves
B, 8B 1h, SR/5H 16 BV I pH 2. 0 KE W
A 10 BV /h #4TIE e, B W M. &3 2 KER
WL W E SY WRBWKE,HTH SY MR L&
RER, FREDOERY, LERKERRRL®R,
SY iR K, YRM AR R/ T 4 BV/h B,SY
REREH.
%2 tHBRKERFERYSY REEMKMA
Table 2 Effects of adsorption flow speed

on SY reservation ratio

EREBRGBRE/(BV b SY RER/%
2 95.5
4 95.1
6 91.5
8 86.0
10 76.3

2.4.4 WIRHM LT SY HBRAR W ABLKL
KRB EAL R R IRZ A (TR S KRB P
AEGHBORBRO AHH4: 1.2: 1,1 1,
0.5:1,0.25: 1,Lh 500 Z BEd WA N B R % WK
£ 10 BV /h T 47 ## % , AR BE R B, Bl 5E SY IR
BRI HESY WEBE.SREEKDRN.HIKY
MHFEA: 1~2: 1B ,SY RERER, ZBBAMIE
i /N, B AR R, R0/ b B B R
BARZE M LR 4 ¢ 1,
£3 PEEWILYSY HBENENR
Table 3 Effects of ratio of resin to crude

drug on SY transfering ratio

WIRZIHLL  SYHBE/% | WIRAME SYRBER/XK
4 a1 90.2 0.5 +1 81.1
2 sl 90.0 0.25:1 68.2
1 1 87.4

2.4.5 WIRER LI SY HBLMNE 0. BURF &
WFRBBRRE. EREREKAHNN 13,16,
1:9, 1 12, WAEHH LA 4+ LEHRRAKE
AR B AR, YRR VeI, PR BE L W RE SY HY

FRWKE, 7T ESY WEBR EREORN, WK
AR L: 6~1: 12 8,SY WEBRHEH,
ZRBTWAETHITTHE. BHEREN1: 6~
1: 98HREY,
£4 WBESELLXSY NEBENER
Table 4 Effects of ratio of diameter to height of

resin column on SY transfering ratio

WIBRHEL SYHBE/X | WEREL SYRBE/%
1:3 85.3 1:9 91.2
1:6 90.5 1:12 90.1

2.5 WHUWAMFHER

2.5.1 AU pH X SY fRE KK M3.0g
FHREER, O KRB pHEN 2.0,
WERER 7.5 mL Pl 4 BV/h MERKE L #EE
WM. #E 1h, RIF.05H 16 BV/h & pH 2.0,
4.0,6.0 F1 8.0 /KIS LA 10 BV/h #173E 8k, Ik
LWL WE SY WERBRE,ITHE SY TEWAEAE
FRREBRER(FESHRA, MEEHBUER pH EH
RE,SY W KRB A, RA pH 2. 0 KB W B
FEEHNEE. 4 pH 2.0 HUERAEN 16 BV B, B
TR ERRERF RS

%5 WULH pH X SY RERHEM
Table § Effects of cleaning agent pH value

on SY reservation ratio

WU pH{E SYREE/% | WM pHE SYRER/X%
2.0 93.1 6.0 49.2
4.0 64.0 8.0 29.1

2.5.2 WHUEHMARBE SY RERNE W RER
LR BE 2.5. 1 M T k. A 16 BV # pH 2.0
KIE WA B 2.5.5.10,20, 30 BV/h B 3 # #17
Wk, R R BE SY R BIRE TR SY &
WiEE MR ER. ERE ORN FURARKE
fE 2.5~20 BV/h B ,SY MR ERHER. AhH
YEnst, Ry in e SE e HEAR , VI 7E 15 9 2 2 L R 9
B Y REE .

Fo MERERKRNSY HRBEHEM

Table 6 Effects of cleaning agent flow speed

on SY reservation ratio

WYERARKR/(BV - h~1) SY £8%/Y

2.5 90. 1
5 91.4
10 92.3
20 91.0
30 88.4

2.6 BCHAMHEE

2.6.1 FREIBEBABX SY BB RRH BB &K

B Bl FPREREBEFER2.5.2W T L. 4
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B 15%.30%.50%.70% ZBEFE WA 10 BV/h #
i AT AR, WO BRI R W E SY WRBIRE,
HESY WEBE, GRE 7B ORA, YZBE
B BORTF 50 %R, % SY RARRE KB AES . H
B Z BB BN, BB AV BAR, 1A
ERTFEEAKEET . EiLL 50% ZBAE Bt
BENEZY.

%7 ARAEKRSMZMBEX SY HBERNOEW

Table 7 Effects of various alcohol concentration

on SY transfering ratio

YRR SYH#BE/Y% AR SY #%8E/%
15%Z 8% 51.2 50% 2B 91.7
30% M 84.2 0% .8 91.6
80r
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BB AERIER /B
2 FEGBRSBZMBH SY KBt LOKM

Fig. 2 Effects of various alcohol concentration

on SY elution curves

2.6.2 BEBBABFEST SY H B 5 K H ¥t i i
REE W B, ERRERTER 2.5. 2T H
¥ 550 %6 2 BEE W AE o VR W, 4 I LA 5,10, 20,
30 BV /h B 3 o 335 47 % Wk, WO SR MR TO W, T 2, 1
SY MR B R 4R (& 8, B 3)RW,SY MBI E
BH#E 10 BV/h LIF&EF.

%8 RBAKRFERX SY RBRENEM

Table 8 Effects of elution agent flow speed

on SY transfering ratio

YRR E/(BV - h™D) SY #%BX/%
5 90.9
10 91.7
20 78.1
30 70. 4

2.7 KILEHW IS S Z BRI L&

2.7.1 fEGEAKR ZREVINER: A L TEK R BBE
WHEERBWREAN 1 g A£G /mL, APHEZE
2.0, BEBHETIMA—CR 5K, FHRLME
RN 652, Ik, WHEM—ER 51T
B, (259 Z B B BT O 85 %0, HhBE . W VR 4E

701
60 F
50}
40!‘

30+

Yt SY RBRWRE /(v g-mL)

LIRS RSB /BV

1-5 BV/h 2-10BV/h 3-20 BV/h  4-30 BV/h
3 BB SY St LK E
Fig. 3 Effects of elution agent flow speed
on SY elution curves
BEEZTRAANTR HRER . BERIGERNE
SY KRB HEBREYRE, BRDP SY K
FRESHLSY MEBR,ERAEKI.
29 ZWMARESKALBRMGINEEGEBRO LR
Table 9 Comparison of purification effects between
macroporous resin method and alcohol

sedimentation method

F % SY#8%/% EEWH SY/% BERHBE/Y%
ZBEULREE 88.3 10.7 30. 9
KILBIRE 88.8 27.5 11.9

2.7.2 RILBRHHARG{LE: B 100 g TR &
BHMEEEERL: 6, BOEKERO. 184
25/mL) VA pHE R 2. 0, W B2 A LN 4 : 1 4§
FERBUEER, U 4BV/h R E LHRM,#E 1h
J&,F pH 2.0 KEEW LA 10 BV/h B E #7158
R, 50% ZBEEB L 10 BV/h MR B #1T
%, KERRB BERGREREE TREANT
B.RRE . EERIERNE SY NERES K. it
BEEYERE,BREY P SY HEESH.SY K
BR, ZRG ORY,RAKXILRHR AL,
SY WEBRME T MR, BEYH SY ¥ &
BABRARNZBULEERN 2.7 15, BB YK RE (&
T8 ) ZBEYLIER 38.5% . AT W, KUK B
WISEEA R BT EFERML.

3 itig

3.1 AR EZEARBE K KALKMRIEX SY
B 5 R R R R, 5L A HPD400A &I [ B
BA, BRBERER . LR %A HPD400A R XFL
% Bt AR AE WAL TE P SY BMR B AL AR .

3.2 LKEBH pHELAN S, ERpHET,H
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BORH SY Bb R, WG R M BE, BR M S
B MBFEEMIERK, &R SY WitE. pH HB
H.oME&TE, Hit, EHGFAY o HEZ 2.0,
ARG SY B#ktE, e im SY 7EM IR b B R B, 3l 2>
. WA SY HERIER EWRMEER —1
BOEHRN R AR RS, Mo SY RE
% B £t O, RO, G M R AR R, A
LR LR FY, YR MARR RSN 4 BV/h &, BIF]
RIESY BRI E R, AL RA, i FLEKE
WEREGE, LA ETHRRE. AN RE, EHX
R G ERR ISR 2/3 LU, t B {RIE
SY AEHERRER, ’

3.3 BT rHESBELWSY Mk, Bitk, M
KBBEERR AT o HEZ 2.0 8, U
RICAFERFFENREAZETER SY 2R
R, BHREBHERREBESIAERE, BIFE 10~20
BV/h HH.

3.4 WIRAMLERHSY HBENEERE N
FeZa bt ES /D, S5 RAGBBE, FA Y MEER
% EREER MIRAHMLESK AEREER,E
HR&ER AR EAOEL, EMBAE ALRER
W, RGO 22 1~4 ¢ 1 BIF[,

3.5 WIEMBRBE N SY WHEBEFERAL W,
EMIEREER—ERAET MIEREBE, 8
B R M ARG R, SY MR 2 E . a5 &R
W, ALBEREN  WIEHRREHAEL: 6~1 ¢
12 B, SY B EERS R RE B BB T R
THE.RELRHEN1: 6~1: 9K ZY,

3.6 BEEVEMAZEAERSEMER,SY MUB
REGRERZH YK BREREES N, R
R B Z BN SY M BRCREE . Bk, ERIE
ERERROAAET AR RERSI BN
B U IR AR R R S B ik
AP, AT 18, BB A E K, R et %
FHBASRENREE, TRSERERAT L,
Wik, M E-TEPHEBRS . ALREREK
B, LA 50 % Z B A ko vk O 0 B T 3 B 88 47 0 Uk AR 3
VBB AR SY MBI BEEW, T RE
S SY KA BB AR K, AL REREK
B, Ve WS 475 10 BV/h AT 87,

3.7 Eﬁt%é}‘:#T,%ﬁijﬂLfﬁmWﬂEﬁi@ékﬁ%
REY,SY WEBEN 88.8%, 5ZMITIEEMH
YL, EEY T SY MRS BN ZETIELM 2.6
BN EREEEYER NN ZEIEE
38.5% . Al W, KL AR RT SY WEE S HR
TR TF 2B EREEHHE HA.

3.8 KILMEHHASH TRA RN BEAbitaE
Rk gt 78 P 25 B4 i i 4k v B0 L R ROk )
Z, IR KM IR e i SY #17
SRS, Bl TAakEGEENABELHE,
5 Bl B R 5 R 2 R T Ve pH E#TT B &,
B SY & EHRERS R P OBK B SY W
B AR A AR L IR M, 76 52 B 57 PR K FLARY A 464k 1Y
TP, RETEA T MR 0 B AR A0 O BB BT, X A R B
Fh, 2580 pH &, LR HHABUR R, W AR 25 44
L, WIEHE R, BYH e pH E. A8 LERR
B BB ME ARRERRR . BBREAA5YT
JE 2R A B0 0 b 5 Al AL A (R AT RARBR R, LUBIR |
HaBRMBREINEBE.

3.9 KRILWIEEXN ZREMEQEZKRERITHRE
MBI B BERENREMRRE EARLR WA
E&MGT,.SY RBABAE 271.5% . M AKE B
BT H— SRk &4 85 R a7 B A B
A UMEREREESEBENR T # -2
EHAE,
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