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Pretreatment of D-101 macroporous adsorption resin
JIA Cun-qin'?, LI Yang-chun?, TU Peng-fei', ZHANG Hong-quan'
(1. School of Pharmaceutical Sciences, Health Science Center, Peking University, Beijing 100083, China;
2. School of Grass Sciences, Gansu Agricultural University, Lanzhou 730050, China)

Abstract: Objective
resin (MAR). Methods

To develop a method for the pretreatment of D-101 macroporous adsorption
The influence factors of pretreatment conditions were studied by orthogonal test

according to the content of toluene and naphthalene in the eluate and its UV absorbance (254 nm). Results
Solvent and temperature were two key factors to the pretreatment process. The optimized method was
established. D-101 MAR was eluted by 2% NaOH for 2 bed volumes (BV) of MAR and then by ethanol
for only 3.5 BV at 2 BV/h at 60 C. At the end of elution, the UV absorbance of ethanol eluate was about

0. 4. Conclusion

The operation of D-101 MAR pretreatment is easy and the cycle is short. The process

has little contamination to the environment and can be monitored by a on-line UV monitor.
Key words: D-101 macroporous adsorption resin (D-101 MAR); pretreatment; toluene; naphthalene
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200 C, A4 HE 40 CHER 1 min, L 5 'C/min
FBEE125 C,48E 3 min,HBHLL 5 'C/min %L F B
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0.100 9 g M 0.092 0 g, MZWEXZE 10 mL,EH
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LB RIAE 3.
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Table 1 Factors and levels of D-101 MAR pretreatment

H %
K¥ A B & (08,305 3; 74 D 8#
BN E/C (mL ¢ min~!) BffE/ h
1 G 60 2.0 0
2 RAR 40 1.6 6
3 B 30 1.0 12

2 HETALELGHETRBESR
Table 2 L,(3*) Orthogonal test result
of MAR pretreatment

W®S A B C D HE/(geml™) F/(ugemlD

1 1 1 1 1 1.5 6.0
2 1 2 2 2 3.1 44.4
3 1 3 3 3 3.7 47.7
4 2 1 2 3 4.8 8.4
5 2 2 3 1 4.7 25.2
6 2 3 1 2 21.8 30.6
7 3 1 3 2 17.6 43.6
8 3 2 1 3 43.6 52.7
9 3 3 2 1 74.2 74.0
B K 8.3 23.9 66.9 80.4

% K: 31.3 51.4 82.1 42.5
Ks 135.4 99.7 26 52.1
R 42.4 25.3 18.7 12.7
#% K, 981 58.0 89.3 105.2
K, - 64.2 122.3 126.8 118.6
Ks 170.3 152.3 116.5 108.8
R 354 31.4 9.1 4.5

R3 HESW

Table 3 Variance analysis

HEXKE BWEYIR BME  HF

Fi B¥H#

S A 3 057. 802 2 1528.901 7.458 P<C0.05
B 981. 642 2 490.821 2.394
C 561. 229 2 280.615 1.369
D 258. 829 2 129.415 0.631
wE 820. 06 4 410.03

% A 1 957. 696 2 978.848 13.869 P<0.05
B 1 547. 442 2 773.721 10.963 P<0.05
C 250. 242 2 125.121 1.773
D 32. 062 2 16.031 0.227
RE 282. 30 4 70.575

Fo.05(2,4)=6.940 Fo.01(2,4)=18.000

AHE, B, RIELBRERES T, €K%
TR AR ABI.CoDos B T RATRERR £ A HLE A,
WaE Ve & 4N AB.C,D,, BRI 0 B MY, Sh iR
X 60 C, Pl #E B R 1. 0 mL/min (4 2 BV/h),
RG] 6 h,
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K- BHEBRANEEE , R REMEER R, Hig#
ZREAERGERER RB—ENEABTRIELE
YL B o it R M wa B 7= R SEBR A = R
MWETEDY 1 h, BEBIKERAE W8 ) BAb B 7 ik
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R BRAZE ERBERN 60 C,UUREEN 2
BV/h, Z BB HIEf % 1 h, v

2.5 FRBIBE X AS BUAL 3 6 5% i - 5 B BRI
15.0 g D-101 W ARB G e ik, U TR AR
(D 1B ERREFTHE RN &G4 BRIE, B
60 CHRUHT A 5% ZBERH 1 h J5LeB, e &
BEHR1.0mL/min, WERRKE. B 0.5BVHE 14,
HWE4BY; (2 B 1HHEA5% NaOHEH 2 h
Ja Vet e B 1. 5 mL/min, 3t 36 2 BV, &
BT KEEE pH EHH#, U FRERQD. RASH
BN HNEE 1 HRBEBRPRERNERRAE
HNAT 4% 6 6 B FE 254 nm &b U 52 48 41 0% WA,
HRNFAMESD-101 WELHEELABERE
HEB)E ZEERR Y HAEERLE 1,

#4 TGRSR E

Table 4 Comparison of UV absorbance of ethanol eluate

KR AE

BRI /BY 5% NaOH #&## 5% NaOH Kk E¥
0.5 3.00 1.32
1.0 3.00 3. 00
1.5 2.82 3.00
2.0 1.33 3.00
2.5 0. 66 1.64
3.0 0.49 0.75
3.5 0.41 0.52
4.0 0.12 0.42

RS ZMEMBREREAENE

Table 5§ Toluene and naphthalene in ethanol eluate

SR 5% NaOH 8% 5% NaOH %8 ¥
£/BV A/ %/ Hx/ #*/
(ugemL™") (pgemL™1) (ugemL™) (pgemL™1)
1 196 139.8 KA RE
2 16 64.0 20. 4 57.2
3 7.6 5.2 9.4 8.4
3.5 Fi FA KR FK A

BE 1 fZE 4R, D-101 WS, 76 I & 4
T RBARBREEEE ZENEREARETAAH
RWIE
2.6 D-101 4% fig B Ak 38 3 48 o 5 40 M 0 O o ) B
3L % D-101 W AE Y Z Bk VR ZE 200~400 nm 33
TTAMERERXREFEKN 256 nm, T HIE
HE BT ¥ AN 254 nm BRI PE K.

B2 4 0] W, Z M Uk R WY 2 A IR W fE (254
nm) fEE AR MM/ MR FET B
BAEBRBERE ZB%ZE 3 BV #13.5 BV B H
ENBBESF R 0. 49 F 0. 41, KENREYE
RAL, KA ERUEN, £FNREYHET 10

o)
°
b
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23.019
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Fig.1 GC Chromatograms of ethanol eluate for 1 BV
(A) and 3 BV (B) after diluent base elution

pg/mL . B, R B S5 WO(E Wi 4R s T sk J ot 7
B 0 78 254 nm AP RE Z, B R v 4 4 SR ik
1B, M4 ESNRUEL R 0. 4 B, WIR AL T
2.7 D-101 WIEFAB T LM E  h& 4 A 1
AR EMBEGET BRBBRBRRER G ZHE%E
3BV EH, ZBMEBRBEFAIZRBYERK, SHE
ERWMEN, S EHNREYHMET 10 pg/mL., &5
ZRFERE,D-101 MM BT Z 0 iR %
M. 5% NaOH 838 2 h, Je it , e 9 4 BV/
h, Ry 2 BV; B FKBEZE pH EP . A ZE
60 C,MZBEBEH 1 h, e, BeIREE R 2 BV/h,
ZEAEAN 3.5 BV 4R MR EL LW, Bia
BAERA, Z MV M E MR E A R 0. 4,

3 iFig

3.1 BERDIIMEPEIEFANRAYZ—,
R EEEHBEN BEANREYPHARR
MEY, AR R XY R B ER %, Hib, %
R X B R MR N B AR .

3.2 RAMESHEREY . HZWBEFEIBV B, ¥
JB W P B R A ZRE /D F 10 pg/mL, 75 WU SR W
Hh0.49, NA1RES KB EEEHER
ANEBERA RN AR KEEE R THE—5
#it.

3.3 RAKSAPRARARERRN, FAAHBEBRE
Ah B (254 nm) W B BE B A B R R AT AT
B, ARV P8, AR, T SLBLZE R a5 2 )
I 0 7 0 4 S R o R s ¢ M 4 b 1 0 A ) iR
WHEKF . EFERREZHHE.
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A EBAN FRIBEASEFAEFATROBRETEZSRN. HE RAEXRRENSEEEZSTEIE,
UAZERTRE=DIKEMASRETREENSREF NERASBRAZFATRIBHERATS
B4R AZERASHATROBLEIZAGHASBRIKRE 0% . ASRKERERE 1.5 mL/s, FEHF
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Optimization for vacuum belt drying process of Radix Salvia Miltiorrhiza extract
ZENG Yan, LIU Xue-song, CHEN Yong, QU Hai-bin, CHENG Yi-yu
(Department of Chinese Medicine Science and Engineering, Zhejiang University, Hangzhou 310027, China)

Abstract; Objective
Salvia Miltiorrhiza (RSM) extract. Methods

To select the optimum conditions of the vacuum belt drying process of Radix
The process was studied by using orthogonal test design

and grading method for multi-index on the parameters of the water content of dried product and drying rate
of RSM extract, the average quantity of vapour during unit time span, as the index. Results The
optimum process determined by the grading method was listed as follows: water content of the extract
before drying was 40%, the feeding speed was 1.5 mL/s, the belt speed was 5 cm/min. Conclusion
This technology can increase the average quantity of vapour during unit time span and the drying product
has high quality with lower water content and desirable drying rate.

Key words: Radix Salviae Miltiorrhizae (RSM); vacuum belt drying; orthogonal test; grading

method for multip-index
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