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Abstract: Conjugated linoleic acid (CLA) is widely found in a variety of foods. In order to obtain high yield of active CLA, the mutant
linoleic acid isomerase was cloned and expressed in escherichia coli in this work. The single factor test determined that the optimal conditions
for enzyme production were as follows: fermentation time 18 h, IPTG induced concentration 0.2 mmol/L, 20% liquid loading, initial pH7 of the
medium, pre-induction bacterial biomass ODg,=0.4, LA concentration 0.5 mg/mL, and ion concentration 0.02%. The response surface method
was used to optimize the culture conditions of recombinant escherichia coli to improve the capacity of producing linoleic acid isomerase.
According to the response surface method analysis results, the fermentation time, pre-induction biomass and LA concentration had significant
effects on the expression of recombinant linoleic acid isomerase, and all of them were positive effects. The optimal combination of the three
influencing factors was as follows: 19.5 h fermentation time, pre-induction biomass ODgy=0.47, and LA concentration 0.57 mg/mL. Unde this
condition, the maximum amount of LA to CLA catalyzed by linoleic acid isomerase was predicted to be 143.33 pg/mL. The results showed that
the yield of CLA was 141.75+0.14 pg/mL, which increased by 107.5%.
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FH50FiE/h X 15 21 7.03 12.94 0.0399
IPTG/(mmol/L) X, 0.1 0.3 0.19 2.13
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LA & /(mg/mL) X, 0.3 0.7 70.44 40.95 0.0042

#1446 pH Xs 6 8 0.41 -3.11
2 BB TF/(%, VIV) X 0.01 0.03 1.59 -6.15 0.1474
HF/mL X, 25 75 2.89 829 0.0897
#2 P-Bigit
Table 2 P-B design
Y Rh KT b

X X% X% X X X, X, D, D, b, p, CAZEkemD

1 1 1 11 1 1 -1 -1 1 1 - 97.66

2 -1 1 -1 1 1 | R S B | 39.97

3 1 -1 1 1 -1 1 1 1 -1 -1 A 97.80

4 S - 1 -1 1 1 1, -1 /81 66.51

5 B S S T | | B | I 1 -1 51.11

6 o D S A R | 1 1 67.20

7 1 -1 -1 -1 1 a1 1 1 -1 1 1 48.67

8 1 1 1 1 1S Vew 1 1 -1 1 40.37

9 1 1 1 1§99/ -V LN 1 1 -l 67.55

0 -1 1 1 1 -1 -1 -1 1 -1 1 1 106.91

11 1 a1 1 1 1 -1 -1 -1 1 1 1 99.33

1 L L e e e e S | 42.05
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Table 3 Experimental design and response values of steepest

ascent
A% aﬁj/h A% LA(mg/mL) S&gﬁ\f
1 18 0.4 0.5 80.81
2 185 0425 0.525 98.25
3 19 0.45 0.55 11091
4 195 0475 0.575 123.43
5 20 0.5 0.6 113.74
6 205 0525 0.625 96.04
7 21 0.55 0.65 6321
8 205 0575 0.675 57.90
9 2 0.6 0.7 39.18
10 225 0625 0.725 19.77
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Table 5 Experimental design and response values of CCD

A5 X, X, X CLA &% /(ug/mL)
1 -1 -1 -1 136.95
2 1 -1 -1 87.09
3 -1 1 -1 32.11
4 1 1 -1 22.44
5 -1 -1 1 41.79
6 1 -1 1 44.05
7 -1 1 1 29.49
8 1 1 1 38.13
9 -1.682 0 0 68.12
10 1.682 0 0 41.74
11 0 -1.682 0 85.22
12 0 1.682 0 17.84
13 0 0 -1.682 84.37
14 0 0 1.682 22.74
15 0 0 0 144.16
16 0 0 0 142.77
17 0 0 0 141.10
18 0 0 0 146.49
19 0 0 0 145.44
20 0 0 0 142.41
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JitE:

Y/(ug/mL)=-4550.38+487.34X,+57.45X,+105.78X;
+22.18X,X>+33.52X, X5+617.37X,X5-13.38X,°-1022.03
X,°-998.65X;"
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Table 6 Results of regression analysis of the second-order

polynomial equation for linoleic acid isomerase production

%m oA gﬁf; Pl
AR 48771.8 5419.089 151.65 <0.0001
X, 633.0775 5419.089 17.72 0.0018
X, 6634.863 633.0775 185.68 <0.0001
X5 3833.363 6634.863 107.27 <0.0001

XXy 271.2335
X1 Xs 619.4518

3833.363 7.59 0.0203
271.2335 17.34 0.0019

X X5 2859.764  619.4518 80.03 <0.0001
X, 13054.57  2859.764  365.33 <0.0001
X, 14118.43 13054.57 39510  <0.0001
X’ 13479.7 14118.43 377.23 <0.0001
Lack of Fit  337.0381  67.40762 16.60 0.0039
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Fig.1 Surface plot of interaction effect of different variables on
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linoleic acid isomerase production
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