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Research progress of cell immobilization catalysisin fine chemicals production

LIU Xiudong, WU Chunkai, PEI Jie
( College of Environmental and Chemical Engineering, Dalian University, Dalian 116622, Liaoning, China )

Abstract: Cell immobilization technology has the advantages of simple process, biocompatibility, stable

operation, and can effectively ensure cell activity and exert the catalytic performance of cells. Moreover, it

is easy to realize the co-expression and catalysis of many enzymes in the cell, and the substrate selection

specificity is strong, which is conducive to the efficient cell catalytic production of fine chemicals. The

industrialization degree of cell immobilization catalysis at home and abroad and the industrialization status

of some fine chemicals are briefly introduced. Then, the research status and progress of some cell

immobilization methods such as surface attachment, gelation entrapment, polyelectrolyte layer-by-layer

(LbL) self-assembled membranes and covalent bonding in the field of fine chemicals, especially, dihydric

alcohols, bioethanol, lactic acid, acetone, polysaccharide production are mainly presented. Subsequently,

the existing problems of various methods are analyzed and discussed. Finally, the technical challenge and

research direction of the production of fine chemicals by cell immobilization catalysis are prospected.

Key words:. cell immobilization catalysis; surface attachment; gelation entrapment; polyelectrolyte layer-

by-layer self-assembled membranes; covalent bonding
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Fig. 2 Schematic diagram of surface attachment of cells on
supports
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Fig. 3 Schematic diagram of gelation entrapment for cell
immobilization
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Fig. 4 Schematic diagram of cell immobilization with
polyelectrolyte layer-by-layer self-assembled membranes
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A W0 b e O R 490 i L 7 — 5 =S [] A
) 22 240 ML 181 52 05 1%, WL 22 AL 3R N AL B OR AT
TEZESE, MAHERY A SN . 778 A TSN
FEBH R, RIVARR Py A A S 2 A8 R A
If, 2 FEEWSERR S, FR, sy
ANBE B AR, 20 SIS R A A, R A A
BEPY,

B MR TR R [ E AL RS R R R R A
UR MR, (BAER R X 20 ML #EAT B e e,
YRGB HMSMNRIE (<100 nm ) R H FEAR T8 %
Yy R ™ By B RO T, A 5 R R SR B
P 0 200 M e (R P RS E P, itk 2 A
FENTTIEHR AR AL T a7 R g%

PR 44 K U 2 [ E AL DT IE DL S T 2 RS
REE 7 Frn: (1) LA or x4, #
200 0 2 1T 5 2R P A8 o =22 1) 14 553 4 A P T 2 g
CHpea s 0T, SUHEAE ) DOISE R i I 1 2 i
RIEHHE—ZIRIE; (2) FIARER R AL
B YOKRTRIZSREE | lBE N . DIRETE TR .

HETFR pmaex
Eaie DR HEE  ww

g MK Ny
500 5
¥ L )
157 v .-

FIAT
ks

K7 FRARREAOR TR [ E AL A

Fig. 7 Schematic diagram of immobilization of single-cell
nano-coating
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