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Purification process of total coumarin from Fraxini Cortex by macroporous resin
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Abstract: Objective To optimize the purification process of total coumarin from Fraxini Cortex using macroporous resin. Methods
The single factor methods have been used to investigate the choice of type, adsorption performance, and desorption performance and
the purification of the total coumarin from Fraxini Cortex by macroporous resin. The adsorption rate, resolution, resolution rate, and
transfer rate of the total coumarin from Fraxini Cortex, four kinds of coumarin constituents, such as aesculin, aesculetin, fraxin, and
fraxetin were used as examining indexes. Results The ADS-5 was the most suitable type for the purification of total coumarin from
Fraxini Cortex among the seven kinds of macroporous resin. Adsorption parameters: Crude drug-the resin was 0.8 g/g which was the
sample amount; The concentration of sample solution was 0.75 g crude drug/mL; The pH value of sample liquid was 4.0—4.3 (liquid
sample); The speed of the sample through the resin column was 2—4 BV/h. Elution parameters: The volume of the water cleaning fluid
impurities was 1 BV; The elution solvent was 25% ethanol; The elution speed was 2 BV/h; The elution volume was 3 BV. After the
purification, the transfer rate of total coumarin from Fraxini Cortex was 74.27%, the transfer rate of four kinds of coumarin was
83.06%, the extract rate of total coumarin was 7.35%, the removal of impurities was 14.00%, among which the content of total
coumarin was 54.72%, the contents of the four kinds of components were 36.01%, the total coumarin extraction yield was 4.02%.
Conclusion This method to purify the total coumarin from Fraxini Cortex using ADS-5 can get better purification effect, the
purification process is also stable.
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75 B2 Y LR 4 25K Fraxini Cortex Hr 1) 3=
IEMEY RN, AR RIS E ], B MF TR
AR ST KRS KR RAPRIEM, Xt
TEH /N R PRIR LA S ip B W 38 i P v PR IR /) Bl
IR 3 R AEAE 0, IR R 0], 22 1
A 5 FO0 B R AR kIR AU OGS 2 AT — o 1h IR Ak
W, 62 e T R IS PERT S AN W B R
Fr LAK 4% Je i 7 2 IR il £ alidh T 2 B N H
NI

HAT, AKX A TR T ERISC
BRIRIE, LR TR R PERR ), SR IE B D>
Al ZEARACR I 20 T 2B, AR 2 7 L
(ERTINE S s BRI B ST ideh ¥ IR R L EISE
BT BB R AR . R R R, RIS R
TSR T ESH, hidk—0 T R % 55 Bl
1 {XE5HH

Agilent 1100 = R0 AH 154, G1311A PYILHE,
G1313A [ 53t FE 2%, G1316A ¥ 4H , G1315B DAD
Frlzs, HP 12 TAES,; Ay Agilent Zorbax
SB Cyg (250 mmX4.6 mm, 5pum), Agilent 8453 %
Ah-RT ARV, SRR 2R A F] s CP2202S HL
TR, G LM E-FER] 2 SPS202F ML 1 KF,
BEEM /v YZNSO AR A WA R, bR
R TT W A IR ST A R CX-250 8 7 P Ut
B, RO s AR A ZK-82B T H4
T4, BT SEIRAEs S s UWA-K-030 HLFFF,
JE TS HL A FR A W) s 3520 pH Meter FRJE T, ¢
Jenway A F] .

Z3 ORI T AL T AR B R 2 AT B A
PTG, 2 b B R B 2 BT AR ST 5
BoE MK R FBM Y S M B B A Fraxinus
rhynchophylla Hance ) HF R, 28 AR %8 K
H 2 3.49%. 57 4% 0.04%, &i10 3.53%, &
(hEZ5) 2010 “FRRIIELE, T3 585 11 2% KA
1.61%, Z %% 0.09%. KL #iF ADS-5. AB-8
CIEfRMED, ADS-17 (rfiflett), ADS-21. NKA-9 (1)
PE), S-8. ADS-7 Cubitth), 34574 it FF AR
HAAWAT . BEHFE., BROENRS itY
110740-200104. 110741-200506) i [ [ £ 5 24
ks REFE R, e e A, 5 23 2002 > 98%:
FNFE. FNHFE CAE, HPLC I w4 By >
98%) 7, Z ik fhikal (Fisher 247, HABIRF
oy pat, K aiiEK.

2 FEE4HR

21 ZRRETEEENEY

211 SRS R PR OE 48 H HFO B
TP VA A Y 288 pg/mL VAW, EIAS .

2.1.2 MRS IIECE] IR R SR O
) (R AR AN 8 {548 75% L%, [FIARERE 2 K,
BRIl 2 i 10 mg, KEEFOE, BT,
FEE I RE 10 mL, 2628, BT i, @5 a0 (1)
250 W, #3200 Hz) 30 min, 4, FFRER
i, T H RN TR, BRAT, JE. K
HRAEDEM 1.0 mL, ‘BT 10 mL b, bn AR R
A, B, RIS,

213 LRPEXRRFEHE REHEWIN “2.1.17 TN
FH 256 I %59 0.20. 0.35. 0.50. 0.65. 0.80 mL,
3 ET 10 mL sffc, nF BB R 2, RRAT
DAFAEE A 251, B E 2 ) 2010 AERR—5 5300
RV, AE 334 nm [FBAAR I E R (A {H,
453524 0.211. 0.365. 0.531. 0.686. 0.857. LA
7 g FHR IR IR B R AR AR O , A B PAAAR (YD,
o ihbRrE th R, JLA)= 7 FE % Y=0.037 3 X—0.007 7,
r=0.999 9, 45 XK B % ¢ F 2578 5.76~23.04 pg/mL

5 AMHA BAFIIRTE SR,
22 FRHE. ERCE. FRFE. ERENE=S
il

221 ikl (AaEFEh Agilent Zorbax SB-Cyg
FE (250 mm X< 4.6 mm, 5 um), A £ E-0.01%
WKWV : 0~21 min, 8%~15%Z ffif; 21.0~21.1
min, 15%~80%Z.fiF; 21.1~25.0 min, 80%Z.J1;
FEIR 25 C, MABURE 1.0 mL/min, F3K 334
nm, FEFEE 10 pl.

2.2.2 XEUTEBIGHIS  IE PR FLTF.

N OF . REFNM, FEOE, 0E T 10
mL &, DAWEERE, E, 19K
4 550.0. 539.0. 60.0. 56.2 pg/mL 1%} HE S,
AL (0.45 pm), HEUZEUEW, .

2.2.3 RIS IR ST R R
WG, B, ok 80 H i, FE#FKHL 10 mg 50 mL
HETEIM R, KS4InHEE 10 mL, %€, FRE iR,

HEFE 40 min (L)% 250 W, H% 200 Hz), HUH,

B, WA BRI iU, RRA, ERE,
WA A AR v

224 ZNERRFE KEBWINZE K 3060 T iy
W (550.0 pg/mL) 0.1, 0.5, 1.5, 3.0, 5.0, 7.0 uL,
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7 Je 1F 0T HE AR (539.0 pg/mL) 0.1, 0.5, 1.5,
3.0.5.0. 7.0 uL, % 7 £ 2556 IR A (60.0 ng/mL)
1.0. 3.0, 5.0. 7.0, 9.0, 11.0 pL, Z&5zZxF IR
W (56.2 pg/mL) 1.0. 3.0, 5.0. 7.0, 9.0, 11.0 uL,
$o B 2 R e i T AR o DAV TR A LA b
(Y), BEFERREAAER OO ZhlbrrEfgk, TR
VA5 RENZR I 25 Y=2 111.7 X+71.454,r=0.999 7;
ZE M 1F Y=1563.5X—4.7342, r=0.9998; HEK L
% Y=3313 X+7.608,r=0.999 9; & ¥ % Y=3122.7
X+13.715, r=0.999 9; K B} Z {7 F %7+ 55.0~3 850.0
ng. Z i 53.9~3 773.0 ng. Z& 2 L&A 60.0~
660.0 ng. % )% 254 56.2~618.2 ng L5 I I FH 5L [ 4
ML R.
23 FEREHGRIRN

W2 O R, ORI T 2 G
8 fif i T5% LM, [MIHEHN 2 ¥k, RRRIFIAL 2 h) 4
WM, MUK L2 O, KSR, ff
BT EIA A 25 0.75 g/mL, CEE R, EO,
WO R R R, . Ak S B IR,
Iy lFE €217 F1 €227 TR AN 6 EER R AT
ORI R TR B, T BRI KIS
Ve FE Ve B A R 4 P G R A
2.4 HFRIEBE EXFLRBE TR 2K E B TH ik

HUZ2 B2 PR P 400.0 g, 42403 1R T 2™,
PR I S, AR TCEERA, 2449y 4 4y, N
K, AT TR RS 4y A2 2. 1. 0.75. 0.5
g/mL, ARSI, B, LSBT R 28,
T (65 C), B i, THEHER, WA
SRERMNE, MHOAFECREICE, LR RILE 1.
iR, R ARHGHE UM IR T, R4 IR
FEXFER T R, BAF T RNE. JEeR =4
M, DURE G N abR, ZEHIE K
FLAA G e 4 o R 5 A A2 24 0.75 g/mL B A3

F1 RERREIRLXILKASHTREREFRLES

Table 1  Extract from Fraxini Cortex with different
concentration
S, p——
ﬁ(g’i Tfr’z/ MY BT % E@i
2.00 24.42 24.15 5.90
1.00 27.70 22.55 6.24
0.75 26.46 24.79 6.56
0.50 26.90 22.00 5.92

25  KFLIRHMIBIREEL S NS 0FIE

RS/ Ly AL S I N DN i)
W B, EREAS IR 7 Al 2R g P B T
(ADS-5. AB-8. ADS-17. ADS-21. NKA-9. S-8.
ADS-7), Ui A5 kA HE, #5HX 100.00 g, %,
PR FERURS 3 cm X 40 em, AEAARL (Vo) 150 cm® (LA
TR AR D

0y “2.37 TN 48 e OB0E B (BRI E Con
V), ¥ILL 2 BV/Ih AR L 7 Bl R FLIR B
NERE, WA, FFHIE 5 2 3 KB A
PKPERETCE, KR SRS I, AR
V), MEHSFHFGRIERE (C; FHERE
95% LI UAH IR AR LR (2 BV/IhD) BTV 2
VEMCBOC 0, THEVEIBAAT (Vo), W E P i s
FEUREMEIRE (C, EAKXITHEWM R, i#
e, FAEREURERE, DOVPU & RN
R OR, S 4 R WK 2. 450K, ADS-5
RALK 0T 28 Je A 3R (PP L R el
Hhgia, AT ARG, ADS-5 BEAS itk fFE
ity SRS R K, B LA E 24 Tig ik
i ADS-5.

W Bff % = (CoVo—C1V1)/Co Vo

fIRWRL R = C,Vo/(CoVg—CyVy)

R 2 =C,V,ICoV,

F 2 ARXAMENSHIERLE R
Table 2 Purification of coumarin from Fraxini Cortex by
different macroporous resins

HEMS WM  RER% HBER%
ADS-5 98.38 99.76 98.14
AB-8 96.14 96.34 92.62
S-8 98.84 91.79 90.72
ADS-7 89.78 83.21 74.71
NKA-9 54.29 86.99 47.23
ADS-17 37.45 91.71 34.35
ADS-21 49.87 54.29 27.08

26 FREBEERERVSUSHEMMKK

2.6.1 iR HEE FREULHFE G4 ADS-5 K
FL NG 50.00 g e THeEAE T, R R PR A
(AR 2 BVIND R GE, 7 B,
By 4 mL, A A, W EE T EEIRE
(C)o VAR5 HE A6 MW P 1 25 2 2 g B AL A, 3L
RS R B F TR TRIRE Z L (CIC)) A
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YPAANE, Zeh b thsk, LK 1. se3 g R, 2.6.2 WA OREAATR P EE S RAULEE G

M BFERIAR) 0.45 glg I, FFAEATIN R Fr 2 2R
4y, M AR 1.26 g/g i, EARRHNR C SR
CoZ bk 0.09, SCikRiEl ™y Cc/Co=0.1 I, kN
BB EEIE R, TR, BN N T EE A, R
/NTF1.26 glg. PRI &I, % 1.20 glg _LFE, ZKiG
VB2 BV, FEMFREEAUAN 31.48%, KILKIGHLNS
FIN SR/ LR, EREE. KRR
S RN FRFWARK, P kst 4 A EFELuf),
HE—x) FRERIAT %52,

1.0
1~16: 0.06. 0.75. 1.08. 1.14. e

0.8 1120, 1.26. 1.32. 1.38. 1.44. .v"”'.

150, 156. 1.62. 1.80, 2.10, s+~
0615 70, 330 g/g T

CICy

0.4

.ot

0.2 oot
1234656 789 1011 12 13 14 15 16
SPA SR R R B 10 2 25 5 (g7
Bl FREESEREBURERM L
Fig. 1 Adsorption curve of total coumarin extracted from

Fraxini Cortex

FREUALBE 84 () ADS-5 K FLA R (100.00 g/473)
4 35,  LFEE4 0.45. 0.60. 0.80. 1.00 g/g |-
FE, FAHARUR RS 2 BV, WAERHE, HE
R A B F/KIGTEA, 3 Bl 0.54 1. 1.5,
2BV, MEFEMBHFG RN, WHBRME, 4R
W 3. gEIREW], FAEREA, AKIHDEA T 57
KMFEREBZ ., LR 1.00 g/g HFEEHURT
K EAEER 0.45 glg 5% 0.60 g/g B HE ) T 2 RAG:
EAEEN 0.8 9/g, KIGVELT N 0.5~1 BV i, &
T G X ]k 74.47%~86.73%, bl LFEE 2
h A2 E-IE 0.8 glg.

%3 FELHERELRERRERN 2 E T ERMELY

A1

Table 3  Effect of different loading quantities and
impurifying volumn on adsorption rate of coumarin
RS W B 1%

(@gY) Yk 05BV L 1BV 5L 15BV ik 2BV
0.45 99.39 98.55 95.98 90.63
0.60 90.15 80.52 75.48 68.99
0.80 86.73 74.47 61.83 57.60
1.00 79.98 34.04 25.83 20.99

ADS-5 KFLW i 100.00 g 2548, 42006 52 I W B 25 1
FRE, EREARURE 2 BV, WEER IR, BB T
KIEYE 0.5 BV, SRJGHKIKHH 5% 10%. 20%. 30%.
40%- 50%. 95% L VLN 1~2 BV (3t ltignta
ARRITDD, B, THRARRR, SR SR A
R, RAMOCICEEEAT e, THER
BRI, R, e iiihg, 25 R ILE 2.
Kl 3. Z5REW, KiEPE05BV I, HEFTHEES
EMTESEACH 1.23%, 4 MFE G E RS TS
OB FNR 0.79% (& 3D, Ui BH BRI 2 K 4% T
5% E 1 BV BEURE U A 2 1) R 43 Bk
12.09%, Ui HS RIS, NAZINRZKBEARR,
DLk /D B RE S R 24 i . 10% L0 1~2 BV,
20% L ME 1~2.5 BV YA i B S B TR
$1E 66.33%~77.99% (& 3), 4 P& B R Ril
Rl 99.12% ([ 2), Uil 4 R o i Jk
A EATREDENC K PR 30% LRERT, &
FE b S SR R O TR, 9 49.92%
42 33.08% (K 3), KT 50%, AfFH 5 FKHZ
() fE Bk, JT DAYEIBE R AR FR 4 BN /N T
30%; HIEFIH 20% LB i e AR R, T
DA Wi 714 25% L
2.6.3  JKIHVEA TUARRIBEDE AL SRR 22 FR
H AR5 A% ¥ ADS-5 KL B4 i 100.00 g 2k,
Fetfoe I B 2 e B, EARARUAE 2 BV/h, W
R 28 K YE 0.5, 0.75. 1. 1.5, 2 BV,
BEEAT R, ARG 25% 2R, A Ba, B
Ji 50% L RESE R TC B, T EAR S uElit
P70 0 . BRI 0.65 BV, 2#: /KL
1-0.5 BV, 3#: /K¥t 2-0.25 BV, 4#: /K 3-0.25 BV,
5#: /KL 4-0.25 BV, 6#: /Kt 5-0.75 BV, 7#: 25%
LB 1-05 BV, 8#: 25%ZM% 2-0.5 BV, 9#: 25%
L 3-0.5BV, 10#: 25%Z % 4-15 BV, 11#: 25%
L 5-1 BV, 12#: 25%Z. % 6-1 BV, 13#: 25%Z
fi 7-1 BV, 14#: 25% /0% 8-0.5 BV, 15#: 50%Z,
fig 1-2 BV, 16#: 50%Z 0% 2-2 BV, Zi'5h 1~16.
FRE SR A ity RN R T e &
W, R, FEWRMMER, B, R
SRS IR TR NI . S5 R LA 4 A 4,
SR AR, JKIEPEAYI 0.5 0.75. 1BV %
FEh P R O R R TR 2 0 1.34%.
2.36%- 9.52%, WIHKIEVEAAFA 0.75 BV I, 25%
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é‘ﬁi 20 r BELR 20 & - —— MHFTE
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12345678 910111213141516171819 123456 7 8 9 10 111213 14 15 16
T BE M 50 43 0 P88 50 23
1AW 2-K05BV  3-5%ZEF 1BV 4-10%ZFF 1BV 5-10%ZHF 0
2BV 6-20%ZL[F 1BV 7-20%ZL[F 2BV 8-20%L[E 2.5 BV 9-30% 60 Fo
ZWi1 BV 10-30%Z% 2 BV 11-30%Z% 3 BV 12-40%Z. 1 BV % 504 y
13-40%Z.% 2 BV 14-40%Z.FE 3BV  15-50%Z.; 1 BV  16-50%2. 1% R 10 /
2BV 17-50%ZFE3BV 18-95%ZKi 1BV 19-95% 2 2BV, &3] @ )
1-effluent 2-0.5 BV water 3-1 BV 5% ethanol 4-1 BV 10% ethanol ﬁ; 301
5-2 BV 10% ethanol 6-1 BV 20% ethanol 7-2 BV 20% ethanol 8-2.5 wn 204
BV 20% ethanol 9-1 BV 30% ethanol 10-2 BV 30% ethanol 11-3 BV i 101 /
30% ethanol 12-1 BV 40% ethanol 13-2 BV 40% ethanol 14-3 BV 0 N | N

40% ethanol 15-1 BV 50% ethanol 16-2 BV 50% ethanol 17-3 BV
50% ethanol 18-1 BV 95% ethanol 19-2 BV 95% ethanol, same as Fig. 3

2 IKINAREMRFA 585 B #h 5T A h 2

Fig. 2 Eluting curves of gradient elution

801 . " o
i I —— A TS SR
< 60 - — BWETH
% 4 -
& 401 -
E{Ilﬁ( 7 ‘\ * " n
4 .
20 J . —
] y .
,L'_I" s !—’_._‘. - - - *> - - -
017372567 8 9'10111213'14'15'1617'18'19
P DRI 505

3 BB AMBEOREBERRENH
Fig. 3 Curves of total coumarin percentage content in four
components of elution

R4 KERRRR L BV F 25%ZEERRAES 3 BV B4
&R

Table 4 Purification parameters of impurities 1BV with
water and elution 3 BV with 25% ethanol

WRBR RS R R R EU RS

Dy
% % % % %

RET R 9246 7919 7321 57.53 4.02
4FhETGZE 9138 9835  89.87 41.86 2.97
B Xyl

123456 7 8 9 1011 12 13 14 15 16
o0 JRE 5 5 U 4
4 EFE S BRFRANRE AR AR (R FR 0 A i 2%
Fig. 4 Transfer rates of volume of cleaning impurity and
different eluent

LPEEGE 3 BV, 15 2IFE i i S W2 TR 80k
47.22%, WAILF) 5 ISP R, WA KE DR
ARUA 1BV i, 25%Z VN 3 BV, 15EIFE
(75 2% T 4y 4k 57.53%, £4r 5 2Kmre e
Ky BEREKYE, N KYERE S R G R
IR 32.66%, T HUERIVREZ, AN HLkLL
IKBE BT LA 2 KIS VEA UARR 1 BV,

25% L BEVERL IS AR (T#~108) FH BF TR
T 7> B KT 60%. MUEME R A 3 BV (108) I,
ZAE T R E G EESECN 62.40% (K 4, &
THE R E VR 3 T R 57.53%, 1F
45 AN TR, SRR 4 PP S R T
STEZ N 41.86%; MPElL AR 4 BV (11#) K,
AR S E SRR AU 1.55% (K 4), it
WA SRR, nTRAATRGE . #ifie 25% &
FEPEME 3BV,

26.4 FAEBTCRIRIERE S FRIUEBE AR
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ADS-5 KALW I I 4 4% 100.00 g, Fe4E, Mz 2.6.5 B4 pH EHIHEE  RPUEEA 1)

FePRHR, 1y ORFF IR E (4224 0.75 g/mL),
LAt 3 4 s E I FE 4 i o A2 24 165, 1.15. 0.75.
0.35 g/mL, F&ffiE MR P 7 & BAE, FREARA
2BV/h, W FRER, KIEYE 1 BV (AR LS
2 BVIhD, WKV S EARRA IR, THEAR
T 25% O REpel, YEl AR RSN 2 BVIh, BEl
3BV, WEMAE. ST e ENE, THER M
RN, R, SIREE R IR 5. 4iIRERY],
AN TR S EREI 4 PO 28 a0 M R R B 2
FZETCIL, AREE EFETEIR LRI, MR
HRERZE LIHPE TS, 4225 0.75 g/mL F i
(RFER 2R 14224 0.35 g/mL UkES: REEHR
BT 2 R RN ER S 4 i
SRS DARERAR R . e S5 R R,
RS A2 0.75 g/mL I, BB,
Wt e ERE SRR N £ 24 0.75 g/mLs

ADS-5 KX AL B IE 3 £ % 100.00 g, Heékt, HFE
FEPEUR, 1R EFIR 25 pH 4.0, 542 i H
5% NaOH. # HCI 115 pH i %14 7.0 F1 2.0, %
e IR B 70 BFE,  EARARRR R 2 BV, 4R
W, KiEYE 1BV (AR E N 2 BV, e
KRS EFERE I, TR TR 25% 2k
Jii, VEBEEE A 2 BV, PR3 BV, dHEAAR.
FRERHA T e, VPR R,
#, R NEK 6. G KY], ME FAE25M pH R
K, BHFGVEM 4 ME TR R BT =
F T PR, pH 2.0 250 4% 2 5 T pH 4.0 1 50
F RSB E UL, A SR 299 pH {18 2.0, 1Y
In—18 TpRSA, HX= s BOR A
Ko T HARBRYE 25306 A 77 2 A HoAd i, T LA
S AR FFE IR pH {E - 299 pH (E 4 2R E S
g, 220, [R5 pH {A1E 4.0~4.3,

#5 [HABRREREMEBEER. 4 MEE RS S0
Table 5 Effect of loading solution with different concentration on purification parameters of total coumarin and total of four
kinds of components

R BELE 4 B R A A

(‘25 gmL™) WIS RREM RS WWEN WRE% R
1.55 87.64 69.02 60.49 82.18 83.94 68.98
1.15 88.67 69.39 61.53 8251 93.19 76.89
0.75 89.42 75.45 67.47 83.96 98.87 83.01
0.35 88.74 74.74 66.33 83.38 98.01 81.72

6 LtHAKPH BEMEEZER. 4MBEIERS 2NAHAIZNT
Table 6 Effect of loading solution with different pH values on purification parameters of total coumarin and total of four
kinds of components

o BETR 4 Ty G2 R S
R pH E
W B 1% 1% R 1% W Bt 42/% IR %1% R %1%
7.0 77.34 77.72 60.11 61.17 88.06 53.87
4.0 (5380 88.78 78.57 69.75 83.98 98.00 82.31
2.0 91.54 81.18 74.32 89.05 95.30 84.86
26.6 B EAEABURERS S FRBUCBEEHE  FREEARM AR R BEREmA R, BE

ADS-5 KAWL B4 IE 3 £ % 100.00 g, HekT, HFE
FEPEHU, et A B, R RUR R
3R 64 4y 2 BV, Wk ERERUIHL, AKIEDE (4
BUAE N 2BV/h) 1BV 5 EFEE G, THEAR;
T 25% S lEpelt, YelARGLE R 2 BVIh, BEl
3BV, HEME. ST E RS, THER
BOCR, HBBR, gIRNEK 7. 857K, -

SRR, FRHARBREA 2 BV/hEELT 4.
6 BV/h; 4 FiFUREBR MG R, PR
A 2. 4BV/h, HALJLPAR, BT 6 BV/AH, M
AP bR I8, PR R nT LA EIE 2~4 BV/h,
2.6.7 VEMUARIREES  REIUEHEA K ADS-5
KALEBH B G 3 £ % 100.00 g, HekE, HUZE AR
W, Fetfe b A LA, AR RIS 2
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BV/h, W FRER MW, KIEVE (ABRRER 2

BV/h) 1 BV 5 EFER A, tHEMAF: B 25%

CEEVEME, VAR R A 2. 4. 6BV/h, ¥t BRBEIR, AR E S 2BV/h K, BT 4.

i 3BV, tHEAR., SAEMIHTEENE, FHEW 6 BV/h, FTLIRESEBAARNR B 2 BV/h.
=7 BREHAEREMAETE. A MBET SRS 2L

Table 7 Effect of loading solution with different flow rate of macroporous resin column on purification parameters of total

PPy MR . HeRg R, SRR 8.
SRR, BERTER. 4 T SRS R

coumarin and total of four kinds of components

R SSTICE S 4 TP R B
(BV-h™) USRS 1% PR A% W HH /% IR % FeR 1%
6 87.85 84.84 7453 84.64 92.59 78.37
4 89.33 83.31 74.42 86.71 92.28 80.01
2 89.51 84.93 76.02 86.96 94.21 81.93

#8 HMARKHREMEEER. 4 MBE RS SRS
Table 8 Effect of of different eluent flow rates of macroporous resin column on purification parameters of total coumarin

Ve AR B/ BARER 4 TP R B
(BVh?) B Y 4<19% 1% el 21% Bt 241% eI 1% Fetb 1%
6 86.78 88.48 76.79 90.40 70.20 63.46
4 88.55 90.73 80.34 91.76 72.65 66.66
2 87.16 92.55 80.67 90.54 74.32 67.29

&M e 28 i A G R alib 1.2 KA ADS-5
RALWE PRS0, _ERE A 25-P )l 0.8 glg, LR
S k245 0.75 g/mL, LUE W EFE (pH 4.0~
4.3), ARG A 2~4 BV/h: ERESS, JKIEVE
ZRF 1BV, VEBVEFI N 25% 285, VEAAARRE L
2BV/h, BEliAARR 3BV,

27 RERBEREIWMAHIZHIERE

I 3 22 2 2444 %% 800.0 g, AR T
S0 ikt 8 {5 75% L, B 2 W, ARk
T2 0D $EHL, [P L A TR R, AR 22 % % 1.064
g/mL (20 °C) W}, MKI&EHE, 2500 mKE N
425075 gimL, AR, B0, BB

IR EE A 4% 1) ADS-5 KL FIERE 3 MR M IR AT
(ELA% 80 cmX 6 cm), FEFATEM RN 1.0 kg, 7K

MR ARG, R 2R Bk ik T2
iTalith, AiAbFES I O, WO TR, S TE,
AT R ENE, THEAEMAE T 2S5 swgh R
W 9.

T ERAEN Bk R L T E S HURER R T
10 fi5o BAEIREG S RN, 3 IREAFRIG M FR R
AT, SHERIREIENR . R iEbEIE, A
PeArAR, Bl L 2ke, B, aifhf54
Wb B GRS BORT 50%, f54 5 KHigy
() H AR K
3 g

A LAY (ADS-5. AB-8). ikt
(ADS-17). #itt (ADS-21). sttt (S-8. ADS-7)
RAU MR IE IS T2 e & g2 alifb iS5, 4588

9 IR EEmSERER
Table 9 Each process parameter results of three batches of verification

. BEYR 4 T A S
FER HERY%  BRIR% —— ——

HBRI% RS RECRY%  EBER% RS REURY%
1 7.26 14.06 77.28 56.81 413 82.82 35.17 2.55
2 7.21 14.37 73.30 55.71 4.01 79.49 35.00 2.52
3 7.59 13.59 72.22 51.63 3.92 86.86 37.87 2.87
S5 7.35 14.00 74.27 54.72 4.02 83.06 36.01 2.65
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7N, ADS-5. AB-8. S-8 XfZs [ A AR MWL, fi#
WPERE R, TSRO 0 R AR AR A W AR T B A
THbZE TR (RTINS R R IR
IR I WA ) ADS-17, W28 2 7 5 5 1K)
W Bf 2 (37.45%) AR, TMifEik# (91.71%) 1R s
HATW By s v ADS-21, 5 Bk
X B LA, TR 2R A 49.87%. P45
B 25 P & oy AN R, 2205 TR 3 AR 45 s mapv st
AR, I AR A TR S AL, AT g
% J8 KRR [ R DO

TR OFLI IR AlAGHE Sl IR, 0T 25 Bl o
2 Phgfe: — R KIS YR IR AEBR 2555 24,
— R E B AR B QR A S, LA
FREAERIRAE b, XA AT AAlifh . AACSE
BT LA, ZKIE Ve AR R AR L ) SE M R
a2 U o AN BRAN EFE R R 2 1)
10%M g g e KT Ve AR . 1 T3 847 R4y
TER IR R PR AN 2 [, KIS DA, —&B
IR STV R, R R AU S
K. WSFE R AR, K VE A AR
2, ARSI HRAR s W2 FIRE s e
L ERERECOR, AR08 WP 2R . BT DL
PEOIEM ERER, RIS L K De A T AR,
PRAF SR BB R DS B2 0T, i XA 38085 5 R e
Ao ARSI TR ERE 0.45 glg B9 EAER, BIERY
FIFHZERAR, Frb B A= oA an k% 1.00 g/g
(1 ERER,  UARITAG 28 or R B, 3 A 30k
SRR . W serh 2y alift, 785 O il
eSEUn, EVBINEUANNE, A A
TE R B LA, LA A A A i R Al R oK

A FAEA R IRTRE N, & 25 W A
Byps e S G, FTLL ADS-5 75§ % I i %
(98.38%) 1 L ATRIER R 3 (92.46%), I
JE PR AT ERE R AN

MSE S5 R, 0T SR IR )
TERIE EAT 253 pH EIN, DA E S 1) o-MHE g i
WEH o B AEFIANER, 7E0h 2Kk, &9
FITIR, AERORAR AR R, A B I S F R

A, e ERE 2 pH (I, BRI R B2 P pH
HSH], ALFEamtt pH EREE. AR50
GERABARSE TIX— i, BRI (pH 9.5),
FER IO R (34.61%). f#IRE (58.39%). HH
# (20.21%) 3 MEFRSBRVELBIFRARAH EE K
BEAG, MOARSRE b B S T RE R 25 pH
XTI B ) S0 o

S 3k
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