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Sodium Alginate Solidified the Recombinant Chuanxiong
Coffee Acid-3-O-methyltransferase
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Abstract: The recombinant Chuanxiong caffei¢ acid-3-0-methyltransferase (LCCOMT) was induced by IPTG from E.
coli BI21 (DE3) containing pET28a-L.CCOMT , and_purified by Ni** affinity column chromatography and identified by
mass spectrometry. The recombinant LCCOMT, was immobilized by calcium alginate gel. The optimal immobilization con-
ditions , including optimum _temperature ,pH value,Km and Vmax,and the effect of reaction batch on the activity of im-
mobilized enzyme were investigated by single factor experiment. The determined conditions were as follows: CaCl, con-
centration at 2.5 g/L, sodium alginate concentration at 1.5% ,immobilization time at 2 h,mass ratio of carrier to enzyme
at 40 000: 1. Aecording to the orthogonal experiment, The optimal conditions were as follows: CaCl, concentration at 2.5
g/ L, sodium’ alginate concentration at 2% ,immobilization time at 1 h,mass ratio of carrier to enzyme at 35 000: 1. In this
condition , the recovery.rate of immobilized enzyme was 75.43% . Compared with the free enzyme,the optimum catalytic
temperature and pH"of immobilized enzyme increased by 0 °C and 0.5 ,and reached at 37.5 “C and 7.5, respectively.
Compared with'free enzyme, Km and Vmax increased by 0.4 and 0. 74 ,respectively. The immobilized enzyme maintained
50% of.original enzyme activity after 6 times for continuous using.

Key words : calcium alginate gel;caffeic acid-3-0-methyliransferase ;immobilization
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By A BRI ST i A0, AR e Y
[ AL B AT I B BSR4 i A
07 P 5 Ay - A [ A A0 B, A S AR IR AT
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T3 i ( DTT) &7 BIOSHARP 2\ &) 7™ fi o B 2R iR
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1.7.2  #A&2MF pH 22 M

i 5 il R [ 2 Ak 43 ) & T 4,30 .40 .50,
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Fig. 1 Recombinant LCCOMT enzyme activity detection
T A BT BRRR AR IE T s B MMERR AR E 5 5 C: A LCCOMT figfb &
AT/
Note; A ; ferulic acid; B coffee acid; C:the products catalyzed by re-
combinant LCCOMT.
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PR Mk B fe
2.2.3 ZACET 185 B T ACERE A7 64 % A

(6] 2 AP ] A2 T PR M 55 i1 L il P TS 45 VR
% 2] CaCl, BRI NG . Z5 540l 2C Fos,
4 [ 22 AR o 2 0 T AR TG ) s . R E AR
Bl 25 1 B HORE 38 hn K et & 530
[T AR A S A R R
2.2.4 BHEMAERSLBRE LT E RS A
RG]
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T BT, 530 Dt DR R T S R 5 A e Ul T s [ 4



Vol. 30 SEKEASE - TR B0 I8 5 AL 21| B PR -3 -0- Y REHE il 1297

/ N\ \
/ N\
~ 8 /. \ ~ 80 \
s . S
T / S T \
R £ ——8 | \.
fol / \ Ew N
P w2 \
ey / \ o N
2 s . 2 *
@ E . @ E
& B & E \
Ew Y 5w \
g g
3 \ '3 N
8 p 2 A\
g 0 L Eg N\
= . = %
.
e
° T T T T 1 ° T T T T 1
0 1 2 3 4 5 0 10 20 30 40 50
B X OB A 5 H # . [
Ak E OB M OR 5 K B:fL M B Kk A
100 4 . Sodium alginate mass fiaction(%) 100 4 L, Ganiatatica ) -
/ s & .
/ N\ -
/ N\ -
~ 8 / LY 80 //.
< / b e
R E /'/ * "
IS / g v
g o4 / g Vi
B / 3 Ny oo o
@ . o T~ 2
e e e
| 5 404
+ 3 + 3
] ]
£ g
£ o 204 E g 204
B =]
0 T T T T T 0 T T T T
0 4 6 8§ 10 0 10000 20000 30000 40000
D:& H 5 &8 R ¥ M

C:EB = #& 8 W

Immobilized time(h) Mass ratio of carsier to enzyme

2 BEELFEIEEN LCCOMT #I350
Fig. 2 The influence of immobilization conditions en immobilized LCCOMT
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Note : A ; effect of sodium alginate quality fraction on immobilized enzyme activity B effects of CaCl, concentration on immobilized enzyme activity C :in-

fluence of fixation time on immobilized enzyme activity D ; effects of sodium alginate solution and enzyme quality on the activity of immobilized enzyme.
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Table 1 ~ The orthogonal experimental factors of LCCOMT

e

Factors

K

AT BERR G 1L K

B AL Sk

C [ 5E ALt )

Level CEB A E =
e A :Sodium alginate B:CaCl, C : Immobilization D2 ik lﬁﬁgﬁﬁ:% t
. . . D: Mass ratio of
concentration concentration time .
(% (/) (h) carrier to enzyme
1 1.0 2.5 1 25 000: 1
2 1.5 7.5 2 30 000: 1
3 2.0 10.0 3 35 000: 1
F2 EXIWHER
Table 2 Orthogonal experiment results
A
Sy
S %?ﬁﬁb A B C D Recovery rate of enzyme
erial number (%)
1 1 1 1 1 58.57
2 1 2 2 2 51.01
3 1 3 3 3 42.74
4 2 1 2 3 68. 64
5 2 2 3 1 54.65
6 2 3 1 2 48.95
7 3 1 3 2 70.30
8 3 2 1 3 61.48
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%3¢ 1 ( Continued Tab. 1)
ot
B AH T-i’i(ﬁjj
. A B C D Recovery rate of enzyme
Serial number
(%)
9 3 3 2 1 45.36
HJ{H 1 Mean value 1 50.773 65.837 56.333 52.860 PIfcfEH A Ay B, C, Dy 525
HI{E 2 Mean value 2 57.413 55.173 55.003 56.753 Optimal combination of
A;B, C, D5 experiment
Y4{f 3 Mean value 3 59.047 45.683 55.897 57.620 : ’
2% Extreme difference 8.274 20. 154 1.330 4.760
AR /K- Optimal level A3 Bl C1 D3
K Z 520 Factors affecting B>A>D>C
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M E A T
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Fig. 3  Effects of reaction temperature on-the activity. of free

enzyme and immobilized”enzyme
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Fig. 4 Effects of storage temperature on free enzyme and im-

mobilized enzyme activity
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pH G R 28 FRARAT T o A0 T 25 -5 (1 7 Il
AR o A BRI E AR i 1) 5l AR A pHL O 7. 0, i
B (An1EL6)

100 -

The reco
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Fig. 5 Effects of pH value on free enzyme and immobilized

enzyme activity
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Fig. 6 The effect of storage pH on free enzyme and immobi-

lized enzyme activity
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Fig. 7 Comparison of the rices constant of free enzyme with

immobilized enzyme
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Fig. 8 The effect of immobilized enzymes on enzyme activity
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