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Fig. 1 Metabolic activity retention (R) of
photosynthetic bacteria in different solvents
Reaction conditions: 4 g immobilized photosynthetic bacteria,
solvent; Tris-HCI buffer (50mmol/L,
pH7.5)(V/V, 1: 1), 30 C,
140 t/m, 24 h
WA LI R X ' 4 B ) GBS ) P B (4 2R
F AL g KB [ BMIM ] [ PR ]R8 K 1 #9
[EMIM ][ EtSO, ] B i R & 19 A WA A 1, SR K
PER[ BMIM ] [ BF, ] S B0t %2 25 A9 AR P A0 2 4.
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/N, [BMIM] [ BF, ] rJ 82 i1 T & #Y R K PR35 T
R K S, 3 A T WS PR O R AR
2.2 AE R BR R B 5E S A E R 3 RRE R

=3

— 8 A= W e A S 3 A KA B — AR
AL (ka2 ) AT, 28 50 i i ™ ) 1AL I X
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Table 1 The determination of cell dry weight (CDW) in different solvents

CDW [g/L]

Solvent
24 h 48 h 72 h 96 h 120 h 144 h
H,0 0.28 0.83 1.17 1.54 1.56 1.76
n-hexane 0.07 0.13 0.33 0.84 1.13 1.34
n-heptane 0.07 0.11 0.24 0.88 1.02 1.27
n-octane 0.09 0.35 0.48 0.95 1.38 1.52
dodecane 0.06 0.15 0.34 0.56 0.71 0.83
[ BMIM ] [ BF, ] 0.03 0.08 0.12 0.27 0.37 0.42
[ EMIM ] [ EtS0, ] 0.08 0.38 0.52 1.26 1.48 1.51
[ BMIM ][ PF, ] 0.05 0.14 0.27 0.52 0.63 0.74
DMSO 0.07 0.22 0.4 0.83 1.17 1.38
0.06 0.23 0.42 0.92 0.97 1.12

tert-butanol

T A AR B BT R, 3T RE S a i R ER
S AT 5 R B ) P AR LA 3 B
T FH B 7 2 nh M 2 19 ROV IR AR IR RE S AR
UF IO BAE IR, B IR D 2R —ARAEZE nhif
HE LRI, B3 TR RN B R A4 T, (Al

TR BE W 70 70 45 i, f K PR A0 48 o e AL 2%
AR S S TR LI 7R 2 e or
P9 A 28 1 g YR AR R HEA T [ 8 O 15 AR 7R
A A AR BRI S SN BT

M2 AT, B EMIM ][ ESO, | 5

R 2 AR Bk R3S & G AL A FRIE IR = R I 7500

Table 2 Effect of different media on asymmetric reduced reaction catalyzed by photosynthetic bacteria

Reaction conditions

Medium " Temperature Substrate concentration Time Yield ee
P () (mmol - L™ (h) (%) (%)
[ EMIM ] [ EtSO, ]/Buffer 7.5 35 35 48 82.7 >99

[ BMIM ] [ PF, ] /Buffer 7.5 35 35 48 — —

[ BMIM | [ BF, ]/Buffer 7.5 35 35 48 — —
Hexane/Buffer 7.2 30 40 72 35 92.6
Octane/Buffer 7.2 30 40 72 50.5 97.2
DMSO/ Buffer 7.2 30 25 72 34.2 93.5

Buffer 7.2 30 20 72 56.8 95.8
G 0BG I SR R R BRI 7 3R ee (EBA M ARKARVERIEREE F 2 it B0, S0 HXT 8 PEm
T ARG 0h R R S o AR R R BT i [ BMIM] [ PF ] 000 40 G PR A K

PR BEAE T B RS A0 AR EL A bk e 1 J e i
P22, R A IO e Ao 2 L i N T R A
O FE . (RIS B A D — R by U SR A Y
RAWR, BARNERARRIE I OREGH , i %
T V) B it ) A B K PR R, T A
T S-FY YRR DA QNI ) 17 R A ee {H.
T3NS T AL BMIM | [ PF | 5 [ BMIM |
[BF, [ TG ROW B G A tE. 8 1 WM B A o i i Ak
W, W6 be L EE 1K BRI, B TR R i
T, B 20 MR ) AR O, HETT S E T A
JETE P A A AR PSR UL, B 7R [ BMIM
[ BF, [ XHEaEEAOR, ORI BE, | "B 1k

{HAME AR R B AL AL . TRRRE O
2 R0 5 IR 2 o O B FLARR L2, TR
Wi b 20 N e SE T I T B e, B0 S e R T D
5. FEHIRON Y R TR ) SR A i T A I,
MR A AL B AR T B T A
vl
2.3 ARERSHEFRAEX LG AE EL AT
PRI [ 2 2 B9 20
TE B TR G oP B B AR &R b, AR A
A A 2R TR AVNITR AN o A VAL S
W ZEAN [ AR AR ) B TR TE R AL R | )™
SR WA BEE T A AL 7 10 mL Tris-
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Fig. 2 Effect of different volume fraction on asymmetric
reduced reaction catalyzed by
photosynthetic bacteria
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PR3 T DAY Tl 2% 4 AR B AR T, 5 B8R 20 i 1) 2K T
IR LA A A A L 3G T R AT, 22 BOnvy 4k 28
MBS IR A RO 15% ALk Bk, BN
AR 2R HP S A 5 8 A X 7 ) A S A i
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2.4 JRYDR B X B T iR AR R R FRIE R S R B 2 e
J WA 28 HR R AR JBE 1) RN B R W A= W A
7R ) S 3 SE SLE STAR e R . TE A= WAL S
IR R P R e FE A SR R A A i
Py ik B — i MR, 20 AR P AR 7 AR R R
HAMRE A O R, DR R R R A —
I SR DL R S b 5 56—, AR R I S g o
GBI AW A SN SR 5 77 ) B o e A e 4%
PERGUANSE. PRI, i ad 45 R ) 7E 2L P A SO0
HR TR AR IR, P LA T X e A e (R A 7 3R
TEE 15% B0 BB 25 5 WM [ EMIM ] [ Et-
SO, 1/ il iR Z v, R DG 20 4 40 i % 1L is

WK LA R CBERE T WA 3, 45 ILIEL 3 B
N, S RYIU L 35 mmol/L irF, 74 EJE SHY
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Fig. 3 Effect of different substrate concentration
on asymmetric reduced reaction
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Fig. 4 Effect of different temperature
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Fig. 5 Effect of pH on asymmetric reaction
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F M

BRI b o 8 5 T e 2 . AE 150
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A8 [l W R B TR R 2l A S 7 R oG, T
BT Z 28 U, AL RO AE RS, e
ZER A SN ) B TR, SR R (el
Wes HW, BROVG AR RS K R IR
R S LR DL R, PRk vl DA o 9 s 25 1
Fe T ER, 7430005 A i T 3US HT T
BTSN FR

W 6 B, 8 G & 40 e i B A2 4l
16 U= R ngete T R SR ] R R 2S5
REZWHELEHMN, FEILP R A BE I, XG4
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100

1 2 3 4 5 6

Recycling number
Pl 6 iR SR A R i B R

Fig. 6 Recycling of ionic liquid reaction system
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Immobilized Photosynthetic Bacteria Asymmetric Reduction of
Acetophenone in Ionic Liquid

WANG Meng-liang, Cui Bing-jian
(Institute of Applied Chemistry , Shanxi University , Taiyuan 030006, China)

Abstact ; Acetophenone was selected as the model substrate, and monophasic and biphasic ionic liquid/buffer reac-
tion systems were built respectively through three typical ionic liquids. The systematic study to the reaction charac-
teristics of immobilized photosynthetic bacteria has been inuestigated. Based on optimization of reaction conditions
and systems, we found that the use of ionic liquids instead of conventional solvents give better results than aqueous
phase and organic phase systems. Furthermore, ionic liquids and immobilized cells can be recycled. The results in-
dicate that immobilized photosynthetic bacteria can catalyze acetophenone to product corresponding ( S)-phenyle-
thanol mainly under the optimised conditions, such as in hydrophilic ionic liquid [ EMIM ] [ EtSO, ] with 15%
volume fraction as monophasic ionic liquid/buffer reaction system. The yield and the enantiomeric excess values
(ee) of (S)-phenylethanol were 82.7% and up to 99% , respectively. Ionic liquids not only enhance the catalytic
reaction rate, but also increase the stability of biocatalysts. The reaction medium can be recycled and improve envi-
ronmental friendiness of the systems.

Key words: ionic liquids; immobilized photosynthetic bacteria; asymmetric reduction; acetophenone



