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[ Abstract ] Objective: To optimize industrialization amplification process for purification of hydroxysafflor
yellow A from Carthamus tinctorius by macroporous resin. Method; The content of hydroxysafflor yellow A was
determined by HPLC, single factor tests were adopted to investigated effects of pH of sample solution, the
concentration and amount of eluant, quality ratio of raw materials to resin on purification technology, then verified
optimized technology through pilot and industrialization production. Result; Optimum purification conditions were
as follows: ratio of crude drug to D101 resin 1: 6, pH of sample solution 4. 0, eluted impurity with 4 BV water at
flow rate of 3 BV -h ™', then eluted with 6 BV 5% ethanol at 3 3 BV +h ™", collected eluent. Conclusion: This
technology was simple and feasible with good separation, it could be suitable for industrialized production of
hydroxysafflor yellow A.
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PRFR 3 BRI A 25 -3 i o 4 L X D101 AR AL
WG Sl T2 052, i 0 B AR 2l T 20, id ik s
ATl b A= 7= JE 47 5 0E, i HSYA [ R A= = 46 fit
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1 ##

1100 2 51 /55 280 £ 35 ( 36 [ 2 HE e A vl )
Millipore Simplicity 4fi 7K & 4t ( 5 [ % # A | ),
AE240 R HL 4341 KAV (g 45 3y -4E R 2 AL 28 A R
F]) ,DL-500B A4 g5.00 ML (b 52488 ) ) . D101
AR AL B AR B (ORI ik T A BRA R, R AL AL
BB AR A X IR (b [ 24 0 2 W ] R E T it
5 111637-200905 ) , ZL 4% ( 7= Hb i i , Wy T 22 =2 M
MY, G RRETT R 2 by A 2 W R A 4G R
THY 21 46 Carthamus tinctorius L. By T4 46, R 721
fEE AR A TESE1.53% ) KR EEFKTH
§5: Wil B T I R N 32
2 HEEHER
2.1 EHWMEIE  REGE L AL, I 12 5K
60 CHEHE 3 W, B 1.5 h, i, & I I8, 1
JEHe 4 , ¥ H 223, B0 (2 000 r-min ™', 10 min) ,
RV WA .

2.2 RELAMWEAR A NS EINE
2.2.1 @5 Phenomenex Gemini & %4, i
ZfAH TP BE-0. 5% W2 (40:60) , 45 I % K 400 nm , i
1 mLemin ™' FEJE 30 °C, #EAEHE 10 wL. HREIE
W% HSYA W& 3K T 3 000,
2.2.2 HWRYHAE AFEPRIC60 C TR 2 H T
HSYA of B 3 4k, K i A2 0. 2 g L1 Ay 3 B it
WL o KB EFREE L 2) 10 mg, B T 10 mL
R KR R 1 g LT R SRR L 22 0,45 um
AL UE PR L, 25 o
2.2.3  pRAEMIL AL E R B O B G A
T KRR R L R 91 T R R R RO S M, R
2.2.1 TR a3 55 00D, DL T R A AR R
HSYA Jfi Sy il A s, A |5 7 & Y = - 2.065 x
10° +5. 141 x 10°X (r =0.999 1),k ¥k 0.82 ~
4.08 pg,
2.2.4 HEHEERE R B 10 L,
P2 2.2, 1 WUR A5 25000 a2, i SLdEAE 6 I, 45 R
HSYA % i L RSD 2.87% , % WAL &% ¥ % J&
R&f,
2.2.5 FRoEERE R BB R 10 ul,
A+ 0,1,4,8,12,24 h #% 2.2, 1 T 4635 25 44
-6 -

JE 45 HSYA W T AL 1Y) RSD 2. 55% , 3% W] Ak i
VEWAE 24 h NHEEARTRE o

2.2.6 EEMKE R E BB 10 wl,
AT 6 £y, 4% 2. 2.1 TR (A4 S I e, 25 2 HSYA
U T AL RSD 2.39%

2.2.7  fnAEEDCREE Al FRERAE R 6 1y, B
W5 mg KEHFE , 535 E T 10 mL &, 45 1
Wim A 1.02 g+ L~ HSYA X} M8 S % W 1 mL, #%
2.2.1 WF A3k 5 W e, 45 R 3 gk
98.10% ,RSD 0.61% ,

2.3 RALWZFHA AR O TALEE  7E B AR e ml B B
D101 B AL W A B , M8 36 A (1.5 em x 30 em) |
FERRN 10 mL, B E 42w b 127,00 70% Bk 2 B i
W (& 5% A48 4652 BV 2 h, L2 BV-h '
SEVEME N 95% 2L 4 BV L4 BV-h "3 BEN,
KV HJCEERR , % .

2.4 FwmE/MATZME

2.4.1 bW pH %% BUR— EFEW (pH 5.0,
HSYA g5 3.90 ¢-L°")5 3, JH 0.5 mol-L ™' 11y
R4 P pH 1.0,2.0,3.0,4.0,5. 0, 5 B %5 i &
ELALEEE 5 AR A AR ERAS W 24 b 2
WEBRE R HSYA & &, 31 B A WO = Bk
12.63,12.28,10.01,9.85,6.23 mg-g ', H#i & -
W pH 4.0,

2.4.2 KYEBNEFE S WL R T AP AR s
MREBE R, S i pH 4.0 (9 B AR, B 1 h, L
2 BV-h ™'l 6 BV K P, AT (55 1 BV H 1
i) A HSYA Jit & ¥ 43 28 0,0,0,0,0. 5,
1.0 mg- L™, & &4k 0.38,0.19,0.06,0. 03,
0.02,0.01 mg, 454 KA =SB % &, £ £ /m 4 BV
KBRS o

2.4.3 AR EELE W4 Iy FEC I
() D101 BYRS A, 25 04 -4 i (10 7) f ik 24, i pH
4.0 () FAEW 8 mL, 5 & 1 h,Jil 4 BV /KL 2 BV-
h ™ PR, 3 25 VR, AR AR B B 5% ,10%
15% ,20% 1 S BV W4 8 BV LI 2 BV-h ™' P fid, 43
ST R A A RR 03 0 T R T, 00 A, 4 R A R TR
fHSYA Jfi 543 518 29. 45 ,2.95,0. 26,0. 02 mg, 1%
AR R H7 82.72% ,8.29% ,0.73% ,0.05% , 4l i
435k 20.87% ,19.23% ,20.01% , 18. 73% , i} 1k
5% 1.

2.4.4 VEBAIAHEEZLR  WC AR E R D101 B
WG (7 AR 254 ) kAt in pH 4.0 19 EAETR
8 mL,##E 1 h,fl4 BV KL 2 BV-h ™" P, % £ 0k



SR A ORI AR SE L L AE PR LA B B R A 1 AW B IR R

WAV, N 5% 2,1 8 BV L) 2 BV-h ™' ¥, e & i
(B 1 BV S 1 3dn ), W , 25 1 & 0 4y v HSYA
Jo e BE 43 R 0,181 3,0.122 1,0.083 4,0.050
5,0.025 8,0.019 3,0.000 8,0.000 4 g-L~", Bk
W % 45 5 S 30.71% ,51.39% , 65.52% ,74.07% ,
78.40% ,81.67% ,81.81% ,81.88% , i #fi & 5% <,
B 6 BV,

2.4.5 M-WHIRFEHE L BC AR D101
RIRIAG S Oy, or B4E 250 - T REBE BT it 1 104,115,
1:6,1:7,1: 8/ A pH 4.0 B9 FAE, & & 1 h, [
4 BVKLA2 BV -h ™" YR, 5 4 VR 106, TN 453 HSYA
it 4y Wk 78.56,14.21,0,0,0 mg; H 5% &,
6 BVLL2 BV-h "M, e, 155 HSYA Jfi it
A3k 256. 44 ,252. 57 ,222.02,182. 50, 149. 44 mg, 15
AW KN 75.08% , 92.43% , 94.50% , 93.50% ,
87.50% , 4l & 43 )k 13.82% ,18.90% ,23.52% ,
24.57% ,23.90% , W0 2 Zj A - g i 1L 1: 6,
2.4.6 FFEE M3 C A ERLF Y D101 AU
g R (1.5 em x30 em) AR 10 mL, #Z4)
PR T2 04T AR RN G, Wi 4R T VL, 9 e ¥k 4 O
T4 4T HSYA 15 3% 43 51k 90.89% , 87.26% ,
97.61% , 4l i 4 ¥k K 20.54% ,24.87% ,19.66% ,
VLA BE I T L fa e o

2.5 Pk AE/NUIERE EEAT 3 ikl Ee
FRICLLAE 3 £y, B0y 5 kg, 40 il 4% 2. 1 TR J5 vk il #%
R AR 44 L(20 cm x 200 cm ) , MR 4 52 BR
DG R T R, AR 1 BV-h T R E L b,
fill 4 BV KL 3 BV-h ™ Pefid, 5 F KW, 5% 2
W26 BV L3 BV-h ™' Pefii, 5 BOICSE VR, &5 1 BV
1y, 255 HSYA #5345 575 83.75% ,83.42%
84.12% , 4li BE MK Ykl 20.63% ,21.15% ,19. 84% ,
F WS %= /ML IE I S ET 1T

2.6 Tofbac ks 7 il ee LAl b 3EAT 3
e Tk A RS, BRI AR 3 6y, By 32. 7 kg, 4%
SR 2.1 BT J7 kil 45 B, IR AE D 38 em x
266 cm, FEARFLZ) 300 L, T2 S8R 5 A48, 2 Bolk
5% CFEVRBW, 1 BV Ry 1y, 458 HSYA
W 4y ok 97.3% ,95.5% ,96.7% , 15 FAK K K
80.34% ,81.25% ,81.65% , 4li i 4> % & 19.26% ,

19.58% ,20.03% , F W R A= 7 2% LU o] Z 4088 e

PEk ) T A5 17,
3 itig

Bt 6 A (14 3% 25 K, D10T R K LA fig 1) ~F-
P AR 5 A0 B e 1 e, LD AT RE R B 6 AL
B RO, A4 IR 3 2 2 T BOR A Bk 18, JC HAE H]
LT VRIS, 4 i 22 A A [ i B2 A 9 T, DT 38 17
AL P HICE 1] 5 [R] Bk P 2 B oK A W I, B T
KR TR R A R e T A
Wi o HSYA 185 H 4l A B T K, 0 25 #f ) B 22 [
R Z— T REJE W IR O B i A i 2 A ™ v AT Y Y
TR i el AR A A, LR AR 2 R A
aipE
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