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Abstract ; This study aimed to optimise the conditions for fermentation of exopolysaccharide (EPS) produced by a space-in-
duced Lactobacillus plantarum SS18-119 , and further aimed to investigate the antioxidant activity of EPS produced by this
strain. Using a single-factor, multi-level trial and an orthogonal test,the conditions for fermentation of EPS produced by the
strain SS18-119 were optimised as follows :initial pH of the medium 7. 0 ; fermentation temperature 37 °C;fermentation time
20 hjinoculation amount 3% . Under these conditions, the yield of EPS was 2.24 g/L which was 1. 19 times higher than that
before optimisation. The scavenging rates of DPPH and superoxide anion radicals, Fe’* chelating capacity ,and overall reduc-
ing power of EPS at different mass concentrations were analysed under these fermentation conditions. The results showed that
when the concentration of EPS was 2 mg/mL, the scavenging rate of DPPH radicals was 85.6% . At 10 mg/mL EPS the scav-
enging rate of superoxide anion radicals was 79.0% ,Fe’" chelating capacity was 36.3% ,and absorbance value of overall re-
ducing power was 0. 560 3. The results demonstrate that the space-induced L. plantarum SS18-119 can produce EPS at high

levels under optimised fermentation conditions, and the produced EPS have strong antioxidant activity, providing a practical
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basis for the development of foods with antioxidant function.

Key words : space mutagenesis ; Lactobacillus plantarum ; exopolysaccharide ; antioxidant activity
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Fig. 1  Effect of different pH of culture medium
on the synthesis of EPS by strain SS18-119
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on EPS synthesis by strain SS18-119
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Fig. 3 Effect of different fermentation time on

the synthesis of EPS by strain SS18-119
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Table 2 Orthogonal test results

B S B

C K I ]

zﬁ%u A lﬁ?'%%@té pH Fermentation Fermentation D ?ﬁﬁpﬁ EPS F:i

Group Tnitial medium pH temperature( C ) time (h) Tnoculum size( % ) EPS yield(g/1)
1 1 1 1 1 1.45 + 0.03
2 1 2 2 2 1.85 + 0.04
3 1 3 3 3 2.12 + 0.02
4 2 1 2 3 1.77 + 0.02
5 2 2 3 1 1.86 = 0.03
6 2 3 1 2 2.23 = 0.03
7 3 1 3 2 1.68 = 0.02
8 3 2 1 3 1.75 £ 0.02
9 3 3 2 1 2.02 = 0.06
Kl 1.81 1.63 1.81 1.78

K2 1.96 1.82 1.88 1.92 A,B,C,D,
K3 1.82 2.13 1.89 1.88 RB >RA >RD >RC
R 0.15 0.50 0.07 0.14

TE RPN n =3 I,

Note ; The data in the table is the average value of n =3.
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Table 3 Comparison of optimization results of fermentation conditions with results of initial fermentation conditions
— v — R EPS 774t
151 st SRR JERERIT i i
G Initial medi H Fermentation Fermentation Inoculum EPS yield
roup nutial medium p temperature ( °C ) time (h) size( % ) (g/ L)
o EZ
gﬁ\ﬁ.Ejﬂ . 7.0 37 20 3 2.24 = 0.03
Verification group
i HR
A 6.5 37 14 2 1.88 + 0.04

Control group

TE RPN n =3 M.

Note ; The data in the table is the average value of n =3.
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Fig. 5 DPPH scavenging removal rate of EPS produced
by strain SS18-119

2.2.2
Mg A
AT A H (0, ) A VIEN G
TR E BRI, AT A e i Ak A o
FFXT A Wy AR B ALK 5 L 3 2 5 W A K
w2 FhIE 6 AT, B bk SS18-119 ity EPS 1R

SS18-119 A4k EPS sf B A M BT A w AL F

80
<3
700 =
#T 6ot
% T
i 2 S0F
2 —
= ¢
210/
|0-/
8 . . . . .
0 2 4 6 8 10

EPS ¥ &
EPS concentration (mg/mL)

Bl 6 Btk SSI8-119 B~ EPS X BARE FHIBEMRE
Fig. 6 0O, * scavenging rate of
EPS produced by strain SS18-119

AT RIRE 1B G Z vk B i s i n, 2 2
BEHEE S 10 mg/mL B, 88 A B B F H B 3R TE R R
979.0% . Meng %512l 5 8l T B FLAT 1 HO fir 7=
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Fig.7 Fe** chelation ability of EPS
produced by strain SS18-119
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mg/mL I, 53 S BE 1 W6 3 {E (Asgen, ) N 0. 560
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Fig. 8 Determination of total reducing power of

EPS produced by strain SS18-119
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