Y@ RP RS oy

Journal of China Pharmaceutical University 2017,48(1) :53 -59 53

HMERWFEENHEREERRIBRFERSPHEH

R B R REN
(P IEZGRIK 22507 2SR5 | B3 210009)

OB AT AR ERAF R, RN ZBER S B-AM B, $l & — A A7 A+ =Bk R -B-3R B, KB A 3 A B
RBSEBLR P, RN BN AR 5 &+ =B A BRI/ BT B, 4 A % 58+ = BL A -B- TR MR 649 7 A 8 5 B
# KRB o iE G &G (BSA) MG R F Ao i) #rn, ROV ERA I E T RMBAATERIE, TRERE
W, A+ BB A T e e R IR K A AL, R L AE B B ILIRILE M, Bt BReKiEE 2 E EA R
BB R GAR, B+ B B- IR R B 2% ~3.5% LA W, &+ ZBR A -B- SR A TR A B 49 38 Ao 33 R S
ABR B, 3Btk i B 7 2K (ee, % ) B HE A, AR AT &0+ ZBER-B- MM R AV F B, R S B IE K R R AR
TIHHERERABRGTEL B,
KR T ZBR B R E R TS B
HESEE  0658;R917  XHKERER A XEHE 1000 -5048(2017)01 —0053 07

doi;10. 11665/]. issn. 1000 —5048. 20170108

SIAARNY F—R, B HEE F. HARATFREGHERALEECRRTRIFL P mA[T]. F B HH KSR, 2017,48(1)
53 -59.

Cite this article as: JI Yibing, DUAN Feifei, HAO Dandan,et al. Preparation and application of novel polysulfone chiral membranes for the separa-
tion of tryptophan enantiomers[ J]. J China Pharm Univ,2017,48(1) :53 - 59.

Preparation and application of novel polysulfone chiral membranes for the

separation of tryptophan enantiomers
JI Yibing, DUAN Feifei, HAO Dandan, CHEN Jianqgiu "
Department of Analytical Chemistry, China Pharmaceutical University, Nanjing 210009, China

Abstract To preparate a novel polysulfone chiral membranes, 8-cyclodextrin was functionalized with dodecanoyl
chloride, and this modified B-cyclodextrin was then incorporated into polysulfone casting solution to form the
dodecanoyl-B-cyclodextrin/polysulfone chiral membrane. Meanwhile, current studies have investigated the effect
of adding different amount of dodecanoyl-B8-cyclodextrin on the pure water flux, bovine serum albumin ( BSA)
rejection rate and enantioselectivity of the membranes. The morphology of the dodecanoyl-B8-cyclodextrin/polysul-
fone chiral membrane was characterized by scanning electron microscopy ( SEM). With the incorporation of dode-
canoyl-B-cyclodextrin, the pore structure of the membrane changed significantly, with more finger-like pore struc-
tures appearing in the support layer. So the membrane water flux increased significantly, while the BSA rejection
rate decreased. When the addition amount of dodecanoyl-B-cyclodextrin was in the range of 2% to 3. 5%, the
enantiomeric excess increased with the addition of dodecanoyl-B-cyclodextrin. A complete separation of racemic
tryptophan can be performed using this novel dodecanoyl-8-cyclodextrin/polysulfone chiral membrane-based
separation system.

Key words dodecanoyl-8-cyclodextrin; polysulfone membrane; tryptophan enantiomers; chiral separation
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Figure 1 Flow diagram of a multi-stage filtration process
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Figure 2 FT-IR spectra of B-CD (A) , dodecanoyl-B-cyclodextrin ( B)
and dodecanoyl chloride(C)
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Table 1 Elemental analysis results of dodecanoyl-8-cyclodextrin
Dodecanoyl chloride
. C/ % H/ % 0/%
and B-CD molar ratio
6:1 58.89(59.05) 8.80(9.01) 32.31(31.94)
7:1 60.76(60.78) 9.30(9.52) 29.94(29.72)
8:1 61.28(61.31) 9.81(9.75) 28.91(28.94)
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Table 2

membrane performance

Effect of dodecanoyl-B-cyclodexirin content on the

Dodecanoyl-B-cyclodextrin content/%

Parameter
0 2 3 3.5
Water flux/(L-m~2-h~!) 122 190 245 258
BSA rejection/ % 93.1 89.9 87.5 86. 8
Porosity/ % 84.8 85.6 86.2 90.5
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Figure 3  Cross section SEM micrographs of pure polysulfone membrane (al,a2) ; dodecanoyl-B-cyclodextrin/ polysulfone membrane (bl,b2, pre-

evaporation:0 s) ;and dodecanoyl-B-cyclodextrin/ polysulfone membrane(cl ,c2, pre-evaporation:30 s ) ,respectively
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Figure 4 Effect of dodecanoyl-B-cyclodextrin content on the separation

of tryptophan enantiomers
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Figure S Separation stability of dodecanoyl-B-cyclodextrin/polysulfone

chiral membrane
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Figure 6 Complete separation of tryptophan ( Trp) enantiomers by

dodecanoyl-B-cyclodextrin/polysulfone chiral membrane
A ; Original solution;B:Ten filtration
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