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WE: AR NETAFRABNAREEARAARTEAMERANEEZFTHH R, @A
W2 W AR M B AB A A S B (SOD). A& Bt H K 3t & Ak 4 B8 (GSH-Px) fn 3f A b & B
(CAT)7E 1 DL R R B 4 £ 8 (EPS) 3l & H 4 A i, FI A M & 208 A8 & 1% % (UPLC) o
M, BT, 9% E 8 SOD. GSH-PxfCATH & & /& 4 4 4] 7 44.67. 15.26%0
1.23 U/mg prot, xt 5 Btk HL21. L4FL21; 9tk & W EPS* & % (5.71+0.18)~(50.33+
1.89) mg/L, L2184 EPSH & 4 ¥ 4 56.16%+1.08%., L21# EPS#yDPPH ¢ i % 7% 4 4 4 f1 %
BER#IBRE, oA IENRE, Mo EAAESHH EHEMan). RZH
(Rha). # # ##(Glu)fn ¥ LA (Ga)&4fk 2, IR KW, 2 BEBTENABREF,
AR M ENE RN R M AN EEE S, B4 NEPSH B fodl
W E, FEHEPSHEARBHIAME . AP o E —HREGMANEIREY

L21, ¥ DLt — B 1 & IR LA A

KEEIA: LBRH; BT & HAMWB g, ARERT AL E;, SALER; SR

FESES: TS201.3

it 01k v [ RS M DX £ 48 K R A
PR Lk A 1 XU T ) 4% o T f0U AR 7 i R T 3
TR BB ARG, 201548 Hr K 7= I 5 A
H163.8J7t, Ak M LA &= N7.8%,
20144E38 K T 5.6%", AT4EA, AMTXHE & Y R
A ) UK B G T, K R I T AR
CRE )2 e ) 2t 72 ) v 9 g 7 S A P 2 B0A 3 0 4
W 7=, A7 T8 (R % A B /B i AR 75 3 AL
XoF A i 7 S A T B 4 T B R 1 B 5T
e G, b D) 2 A TS R
[} % ik (butylated hydroxyanisole, BHA), — T 3L#
JE 1 2 (butylated hydroxytoluene, BHT) ., 2% £ I} %%
SN BT R BEAT B 45, (HIX S B 51 A2
S EEE R, HBl R — RINM L4
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MRS ER RO D, T LT A TG T R B s
Z R . TsaiSsE " 1 B LT B (Lactoba-
cillus casei) Y ZLFF B (L. plantarum) /% B 1) 24F
Uy SUNRA MR /N, 5N 2% 00 [E R Y
TR LG, T T AR AR s A A Ak
fiti (SOD)If 1 . ZhangP & B M AE P 2L AT 18 H 4
W ML A Z2 8 (EPS) HA TG BR 8 H i 4k . $2 bt
A Ak T TG T K AT IR BT AR Ak s A ) RE
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SOD. 4+ bt H ki S AL ¥ il (GSH-Px) . i LA
fiff (CAT)Z ARG Bk I R 2 09 1 2 A AR 251,
EP S/ LR 18 78 Az A A I 0 14 22 240 B A1 1) —
Keph, WEA—EhEimEm TG
e+ b i FLRR L H AR TR
WYy ISR A5 S I T A R AR W e A 2
W DAIAR IR 43 B A 25 i (Trichiurus lepturus) |
% [ 2 (Decapterus maruadsi)% g+ 5] 5 i) L
PR A AL BE T BRI LR RO X 4, 5T
HrPySOD, GSH-Px, CATHIEPSH{& 1, Jy il
I 47 S ) A7 it 1 AR Ak A LR AR B

1 MRS IS

1.1 LG R

THRFLIR . S MK WL4, L8, L11, L13,
L15, L21FIL25, HrpyiafbihsammL4, L1l
L2128 1 [ Mg B IR Gl A= ) R 58 L 16S tDNAYE
RE, S8R IBE R ER B (Pediococcus pentosaceus),
FE W FLAT AT BEFLAT IR, 53 b4k 2 MRSHE 57
FEO v W) D R B AR AL S ML A, (HRCR
M ERTT 2w E M ;S5 0 b FTR T B 2y
Ry B2 LT (L. srehamnosus) FNRE FLAT TE (L.
brevis), Wi B ZR48 A Wy B AN DR 0 o

1.2 SCIGEF

GSH-Pxit £ . CATIXH & . SODIKHI &
FVER 1 B R &, B o R AR W
flf ; MRS (De Man, Rogosa, Sharpe) A 1 M [ 4 5%
FRE, TARBUMAEDREAERAA; BHW
fitf, S2E Omega’Zs ] M FIEY, b5t BUHR A4k
WA AR A KR, A AHI(NaOH) .,
MR HCY ., PWE . Ak, R B R
4y, IR SMR(TFA) (R al), T M Ak
J75 1-2R KR -3 KL - 5-ni i ok i (PMP) (£, 3% 21,
% [ Across Organics/A A 3 FRBEBRAE S BT Hi{A
B (Ara) . # B (Fuc). 3L (Gal). A B
XyD). BZHERha), HEHE(Glu). FLE(Lac), H
5B (Man)(fA ik al), L2 S p R A
PR WyHER(F g 4l), 5% [E Sigma aldrich/A A .

1.3 SKEFESRE

Acquity H (UPLC)fa %4, 3£ E Watersy
Al UV-2550285M T, HARRHAF; RE-
2000ANER, 78 Kk ow, LIRS s Avanti

J-26 XPE .o AL, 35 [EBeckman Coulterfy FR A 7] ;
SHP-1504: 4k 35 3548, LR = ik & A IR AWl
SA-900-1Z s TAEG , ERRFEARAF;
Sunrise-basic TACANW G EE AR, I [E BioTek 2y
Fl; SQS10CHE K%, H A Yamato/Aw]; Alpha
1-4 Lsc?® T 1ML, 75 [E Christ/A 7] o

1.4 SLWHE

EAIEE bk L B2 TR 43 7l T-MRSH; 77 5
AR, BT KRR B WK EL N
1x10° cfu/mL, LL10 000 r/min%&s.[>20 min, &%
B WBA A A 2, TRV DT FH W TR h 22 P i
(PBS)(pH 7.4) Pk J5 B, B T VKK i
3min, FRAGFMEPIEEICY), DREGIE A .

AL Bl B 7E M) SOD. GSH-Px#l
CATIF M I 7 42 R R ot gt s A P F 5 T 1 a0 6
PR LI HEAT , RS AR R R R AR AL, 45T
550, 412F1405 nmAbFEAT L, B i R
FH W Ik FH R (BCA): o

EPS#) 4142 Rl Xu 25" 7 Tk i AR B
W, R D E TR U i i 2R R e s, BT
WA, sevagilR(E5 - IETE=4:1, VWKE
BREE T, el B0 JE AR DI, ARIKCR H B K
QT TR R R A T R PRI DUVE , B AT2~3 d
G, YRR R EPSHL I TR R E, KHl
A T 25 mLIY 2 B K il A

EPS /= & & 4 & 64 | & TR
17 35 34T, SR FH 2R B — B R v O s VE & ke
PL0.1 mg/mL 1) #2558 bn o 15 VR b i i 26, R
“EP S FL$2 > v il £ O FE S A W10 pL, #hK 2
500 pL, SR KRN 6% R 25 B A i 300 nL Ak £
f21.5mL, T490 nmAbE W GAE, AR HE £k
SR EPSAY =6, P LKL A R A 2l

EPS#)-DPPHA R AL A M Z S % Rajapakse™
SN 2 I AR S B H A 1 mg/mL EPSHY
FES 1 mLH KA L mL 2x107* mol/L -DPPH
OB AS0.5 mLE B 7K, fEANFER4L; 1mL
EEFARIN mLIEKOBEAERN S HA, 1 mLE
B F/K N mL- DPPHIAWRAE X B4, 2T ikt
J630 min, SR IO EEAR{XAES17 nmi KAk
MEWEEA L, DPPHIFR R H A A

A(%)=[1-(4;-4;)/4,]x100
P, A Ay s FER AL
YOG

ZHA . X
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EPSiL R Aty e 2 MHayatE " 75 ik
FEIPIMEE, BUA 1 mg/mL EPSHYRE 1 mL, A
PBS (pH=6.6)F11%1) 2k FALHIAE W 4 1 mL, 50 °C
KR IE20 min, FEHIIA 10%(W/V)H =5 L TR YS
1 mL, 5000 r/ming.[>10 min, WZHC FiH 1 mL,
A1 mL2 377K F10.2 mL 0.1%(W/V) i & 4k 4k
VW, BT 50 °CI R 10 min,  7E700 nmis FK Ak
EWOCAE . WCEARRZ IR IRRE T, WOk
HAK, W TR s, Jf DL 255 TR AR
rnAEZS X RR

EPS &9 OH# M & 52 Z: W22 0 A5 VO
FE, TEE 1 mg/mL EPSHY 1 mLEE Sh & 43 51 m
A9.0 mmol/L FeSO,4. 10.0 mmol/L7K#% R — £ B
YR FN6.0 mmol/L Hy0,4%0.5 mL, XfHEZH10.5 mL
EBETFARRBAGIR— L BEE R, 25 H4 N L
AH TR AR 25 8 F KA AR i, 37 eCoKi i R
10 min, 510 nm K40 E W EAE, THEAR:

-OHIi BR (%)= 1-(Bi~B;)/B,] ¥ 100
XH, Biv Bj. Byl e 4l . =4 ¥R
2H Y B AA

F B& SUAF B (L21)F EPS# 45 20 4 49 UPLC %
ki 2 W8 25 40 2 U R T PMPAT A 1R WA 18
o, 8Fh BABEFRME S (Ara, Fuc, Gal, Xyl., Rha,
Glu. Lac. Man)4 %I BC il 5 0.5 mg/mL i H B
W, AHS0 pLECIR AR, A ES.0 mg EPSHL AN
ATFAR W, 110 °CARFEIFER ZT, FIMA
0.5 mol/L PMPHI A, 70 °C/KVA v 100 min
JEHRn, MR IRG ZEIGBIR, LI WH0.45 pm
AL UE B i, B0 pL#EAE, [AIF RL 25 FIMRS
B R AR S DL BR A 5t o R A UPLCIl 22 ,
%4 . 20RBAx3dipsexDB-C,g 7 554 (4.6 mmx
150 mm, 5pum); WshtH: AMI A ONE, BHA
5 mmol/LH FREZ ; Faill#s . 28/ %% (250 nm);
k. 0.30 mL/min; AEiE: 25 °C; BAEE PN AR
JF: 0~6 min, AFH23%; 6~9 min, AFH23%—
50%; 9~10 min, ARH50%—23%, 43 min,

1.5 #HFEAE

T A BRI o 3 AT, S SR IE 2 (mean+
SD)i1%& % f Excel 2010(Microsoft/A &), EE);
B AL FR LR 3R 5 2253471 (One-Way ANOVA)
DL K Tukey-Kramer HSDX H LU #8404 22 S 15 &)
¥ 22 S L T P<0.05 K F-EAT LU 8, SR HIIMP 15.0
BAF(SASA W, EE); K HIOriginPro 8. 581
[l (OriginLab/A /], 3£ H).
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2 4R
21 HAEEELEIEM
Rk FL IR B A% AR PN R B0 24 G H 3 F T 4R

TRBEE PR, SRS, 6P 2K I SoD
GSH-PxFICAT., Tukey-Kramer HSD % 43 1 &
B, SODIE M 7E okk ZLIR 1 0] 3% A & M 22 &
(P>0.05), i GSH-PxHICAT{E M 78 Okk 1 &5 17
T B 25 5 (P<0.05),

SODE A7 358 1) F H JE 35 B g 1 ik Ji 1
BT LU B P A 1 O, - B Ak Sy AR S MM
H,0,f10,, ZEHEILAMARGE TIEHZXE
P, L21WSODIE i =1, H(44.28+2.28) U/mg;
LA4[% SOD{E P 5 Ak, U 4(9.44+1.28) U/mg,

GSH-Px A % SOD#; b A= 1 (1 H, 0,1k — 4 #%
A TEFERK AT, LKA IR A2 B H K (GSH)
S AL A AL BY A D H IR (GSSG) o TE9BK FLIR 18
W, L4RGSH-PxI& P e, H(15.26+0.78) U/mg;
MRAYGSH-PxiE PEfAR, 4(1.06+£0.09) U/mg, 4R
WG EEZ R, L4, L21, L2SAILILY
GSH-Px{f ¥ JC i 2 Pk 22 7 (P>0.05), HIEMH®
B L8, L13, LISKbIEE G W F2 R
(P>0.05), {HTEPERAR; TTRAY B IS A

CATHER N & ¥ 1Pt A4k /E 5 GSH-Px
YEFIAE Y, AL HLAR S ™ A2 i HL 0,54 4k Ry
H,0f10,, HINfEH GSH-PxH 5%, L21/CATYE
PER R, H(1.23£0.07) U/mg; L8HIL21HCATIH
PETC R 2SR, HERERE; HUKCHLIL, L13,
L15K L4, X4PRHE CATIE MEW I B &2 R
bAYCATIE PE& AL, HA(0.13£0.03) U/mg, 354t
AL EEAAE TARE NI b, 1
A3 U0 T % T b 3 A B A 3 T A R ) 3 e 4R B
EPSHEATHF5E o
22 HEEEPSSEENRMAE

ARBFFER T AR B — G R T B EPS ™ & 3¢
HHEMR . SR BN, Glug S KoL E 2
R XR, HEHERIER: »=0.012x-
0.005, A& R=0.9963, i Tukey-Kramer HSDXY
B M, EPSIA ™ i F 4l B AF Obk L R 14 18]
HRATAE 2 3 M 25 5 (P<0.05)

LIIMEPS/™ & fiefm 5 H K HL25; L8,
L2 1 MIRAYEPS;™ & JC i 3 P 25 5 (P>0.05), H
B E; L4, L13. LI15&bIEPS/ &2 SR
3 (P>0.05), A& EEMREL). IFREEPSHY™
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®1 ARENEEEEY

Tab. 1

Antioxidase activity of lactic acid bacteria

U/mg prot
SR 72N RS RN B AL A BEH R AL YR A A
strain code SOD GSH-Px CAT
K ERE Pediococcus pentosaceus L4 9.44+1.28" 15.26+0.78" 1.15+0.13
A% unknown L8 16.09+0.17* 8.88+0.02 1.15+0.07*
FYFLAFH  Lactobacillus plantarum L11 18.48+0.00° 11.28+1.01% 0.81+0.01°
A% unknown L13 27.18+1.09° 6.69£0.04° 0.60+0.16"
A% unknown L15 18.07+0.78" 6.80+£0.12° 0.66+0.03"
FTEEHAFH  Lactobacillus casei L21 44.28+2.28" 12.80+0.09® 1.23+0.07°
A% unknown L25 12.3140.02" 6.77+0.45® 0.74+0.02°
MEWEANE  Lactobacillus rthamnosus b 30.81+2.58" 7.14+0.08° 0.13£0.03¢
FIFLFE  Lactobacillus brevis R 29.50+0.50° 1.06+0.09° 0.190.02°
W A= FIBER AR [F) AR5 B 25 B 75 S [ TR R (B 42 7E B2 1R 25 57 (P<0.05)
Notes: different letters in the same line indicate significant difference at P<0.05
[ ]EPS j~ & EPS production
60 — ) .
—m—EPS 4}iJ¥ EPS purity
a A - 60
50 I
= 50
~_ 40 [
=g _
58 B BT B B 0 <
g9 — L2
Ral=] [ b e
e 30 = 2
I 8 B 7130 =
a, ©n
n
) c c A i
2&- C Cc 20 m
™ 20 I I
d d\P /e
10 d D
=10
0

L4 L8 LIl LI3 LIS
)73

L21  L25 b R

strains

1 HAEBREMINZEEPSTERAE
BT B % 2 1 J b 9 TR R 5 B amd J A~D43 B 27 1716 5 25 7 35 5(P<0.05)

Fig. 1 The production and purity of EPS extracted from lactic acid bacteria

Different letters on the column (a—d) and line (A-D) indicate significant difference at P<0.05, respectively

M (5.7120.18)~(50.33+1.89) mg/L. A EPSHY £l &
M, L2lfem; HOROML4, L8, LIIFIL25, iX
APE T I EPSSL B TG I 3 1 22 55 (P>0.05), H.4fi i
B HUKCAR; L13, LISKbRYEPS & 25 il
A (P>0.05), (HAfiE AR, Obk# EPSHY 4l i
H(2.43%£0.09%)~(56.16%=1.08%)..

2.3 IKFBEEEPSHIILE AL BE

oKk 2L 12 B T £ BUEP S T S Ak 1 45 5 v
HAL21, LI3ALSE A -DPPHIGFRAE /1, H

L21HE o, N42.36%+0.65%; L2114 -OHIH &
RAVK F e L2550 R 77 5 1) 38K B 49 i)
SHL25. LI3FIL21(#%2). Hit, L2157~ EPSHT
AALRE TR . L5 b, L21AY P A AL B IS B
i PR EPSAL B B & HEPS™@ /AL, Jf A
BRMEBMPUEILRE . HL, B —HEEH
EPSZE I o

2.4 L21B9EPSHE & B HELH B UPLC 3 #fr
% FAE BT PMPAi A UPLCYE I 5 EPS 4 2
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#2 ABREEPSHIMEAILEE
Tab.2 Antioxidant capacity of EPS of lactic acid bacteria

FEHUEPS Bk 4% Bk T ‘DPPHIE FR /% &5 RE ) -OHIEBR#%/%

strain of EPS code ‘DPPH clearance reducing power -OH clearance
JHEFEREE  Pediococcus pentosaceus L4 n.d. 0.26+0.00 15.08+1.32
KA1 unknown L8 13.99+2.21 0.25+0.02 56.74+1.62
AN W Lactobacillus plantarum L1l n.d. 0.46+0.01 31.78+1.75
KA1 unknown L13 28.22+1.85 0.86+0.01 46.95+0.64
FKE1 unknown L15 n.d. 0.16+0.02 23.98+0.24
THEEFAN W Lactobacillus casei L21 42.36+0.65 0.75+0.03 66.06+3.54
FKE1 unknown L25 n.d. 0.92+0.06 93.26+2.46
RZEWEFNFW  Lactobacillus rthamnosus b n.d. 0.32+0.01 15.68+0.24
AN Lactobacillus brevis R n.d. 0.64+0.02 42.29+0.48

VE: nd Akt
Notes: n.d.. not detected

M, FAFFEEEE YR, BRTPMPA, 7E
1.82~2.54 mini& B AL T 34>/, AN 72 A
AT AT BBE 177 A 0 (181 2)

Man, Rha, Lac. Glu. Gal. Ara. Xylfll
Fuclf) {4 B i 18] 73 %) 4 2.54 . 3.50, 4.05. 4.92.
525, 5.85. 6.18F17.23 min, PMPfif4: 24 (<1 min)
5 BUOREAT AR (>2 min) () 08 B BRI 2285, Tl
FE AR 20 2000 25 (813).

L21 PREPSHY (215 & i /R f2 &% Man . Rha,
GluMiGal, F4r%]F2.53. 3.36. 4.93H15.16 min
U (E14), BARZS R AR EETE2.54 mintl B B T
/NI, AT RE S A /0 Man, {HL21MEPSH Y
Man i W] i & T 25 U R, AP R, R
EILRREMEPSIAN AR Z , (HE AT B 2 14
fil ¥, —B & A D-Gal, D-Glu, L-Rha, H=%

0.06 | PMP

<
]
S

& R /AU
=
faw) o
[o¥] =

signal intensity

<
=)
)

=
L%;

B EC A S AR R, 5 an AW 455 BR 1R (Streptoco-
ccus thermophilus)BTCHI14803X 28k P& o 42 L (1
EPSHE A & £ Rha, M EIT B FLAT R (L. paraca-
sei)34- 13 U EPS L5 A7 Gal ™, X 5 AR 5T 4G
RIEAAHLT o

3 iR

3.1 FEEAMELEEIEMN

25 b, L21fSODFI CATHY I M hy e i
1M L4114 GSH-Px{f PE B e 55, 28K R 3543 25 A g T
i, ERLFF ARG AE R AT, PR T Ak
R COHIE BRF TR 5 ) sei v, itk B
B WA S M N PRI, WOR BAF AR R L4
L11J¢L21, H5HABERAELE i3 125 5 (P<0.05),

/‘k

0 1 2 3 4 5 7 8 9 10 11 12 13 14
I [77]/min
time

& 2

ZFHEFENPMPITE EHYHUPLCEiEE

Fig. 2 UPLC chromatogram of blank contrast medium in PMP derived products

http://www.scxuebao.cn
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0.07
0.06
005 | Man Glu _» Gal

52 PMP A Ara

%% 0.04 | A Xyl

= 0.03 | Lac Val

g Rha

“\H—E%D 0.02 Fuc

e
0.01 ¢
0

6 7 8 9 10 11 12 13
HsJ 8] /min
time

3 SHEBEIEE AR ERPMPLTE YA UPLC &L E
Fig. 3 UPLC chromatogram of 8 kinds of mixed standard in PMP derived products

035 ¢
0.30 | PMP
025 |
e Glu
<2020}
™3
Eﬁg 0.15 Man
il
iz, 80
~@3 0.10 [
0.10 Rha
0.05 ¢
0 . . .

Gal

0 1 2 3 4 5

6 7 8 9 10 11 12 13

5[] /min
time

4 L21E#KEPSH RPMPYT A =4 HI UPLCE& 1% &
Fig. 4 UPLC chromatogram of EPS crude product of L21 strain in PMP derived products

Ut B X 3 MK B T AL RE ) dcom, L L2116
SOD M CAT. L4HGSH-Pxih k&, Ui 3R
B TS AL BE 7 1 5 55 32 3 T B S TL Y S
PR UERA FEAE LS AR 3R PL Ab il 1Y £E A
EABRETI AWML Z —, XPFEEDLR TR
T FLAT TR (L. fermenti) 5 4T 2L 1R &1 19 PT84k B 7%
P, BN 2 ) 19 SODTE 124 15.52~49.96 U/mg,
M GSH-PxI% ¥ 4 10.73~14.72 U/mg, ARHF5T4E %
HZ AR . R ZEEP ) otk N TR FLIR
HIEAERY h, SODWEMAEL Umgll i,
GSH-Pxifi 4 H5~25 U/mg, & 3%k & 7L AT .
20K % FLAT 58 A 1ER B % BR B (Enterococcus
Saecium) o Ui IR R IE IR ZLIR G, LT
AL BRI T 25 ALK, IF H& TR P A AL g

Z IR JC e SR R, A I n] BB AT A 53 A1 I b E Ak
e

3.2 FEEEPSHIITE LM

P =F 5 45 25\ & T A 4 0 g S5 i O % 11 7
Mioh Z i Z bR LR B, 77 o A e R Y R
BWEFUATIA, 9189.95 mg/lL, (HIAHRITFL LR AYEPS
FAEEARAE 100 mg/LLAPY 5 J il A5 20T M 5 R
Wb 43 85 00 T & FLAT 7 A EPS)™ £ 7 80~120 mg/L;
A B 5T oMk FLIR B R EPS S R IE AR, (HEA
43 B3 1 TR Bk B EP S 7™ 2t A T 4 BF 53 Jr 32 1) 2 1
Tl FLER A bFIR . S8 ¥ 2R P 5 14 1670 s A= ) Ml
HhZ WE S & = (B ) N 54.2%~94.7%, IR
EPSHI M BR & A WA, G H 2. EAR%

http://www.scxuebao.cn
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4%

HoAth Z 0, WA 5T H B ORK B 4 1 B e 1 A Gk
$)56.16%, A SEEH—LHLifk, T otk
VA A AH XS EPS 7 5 A4l BE AN B 8, IR L 5 gtk
— LB KEPSE T HA LA R, DU AR i Sh
() = Z PR AT Y T

UTAEA , MOk Z e 2, FLIRTEEPS
AR — WP AMLRE S . Pan® P ZLIR 2L
EREA (L. lactis 12)4y B 4415 B EPS, 7E5 mg/mL
i HO5 - Fl-OHYE B R #R2 h160%. Lide™ M Fi+
FLFFH# (L. helveticus MB2-1)HF /3 B 53| T 3FHEPS
oy, SEEREE R IIER A R5R Y A 5L (- DPPH,
-OHA10; AT BRAE 1 LA B Bk T B A1 F -
KeZEPU I\ 55 BR T (Streptococcus sp.)F #E B H —Fp
EPS, 4 EMWE H1.2 mg/mLif, -DPPHHY W %
RikF146.83%, -OHM IR 1 76.60%. AW
H L2 1A 25U -DPPHIB BE R, T -OHIE % %
WA . AR I 9T R IR, R VWY
P ALAR AR I 25 3 I T SRR
T ZEAFPI AT 2 B ZLIR B P P S AR TR
i EF AT KB L VEWOR s M AP IREgT R
W, FLEREMEPSHA W P AL RE

4 ZEw

OPRFLIR & 1 M N BT E ARG M, L2119 SOD
MICATIE M, MLARY GSH-PxIG P fe &, 1
M Ab & B2 AR B EPSHY, 3Bk B —E )
‘DPPHIE B %, (HAFRER R B — & iYL ) RE )
F-OHIE bR %, H 24 b A LEe )1 S A EPS
U5 A TRFLAF R L21, FF HL21AEPSHY /™ & J 4l
FEARLAS T, L2012k Hif I 5 i 28 R i T Ak s
PR M FLRR A o Pk, MUKE T 43 B i 3L
FR TR, TS Ak RE 7 SR A TR R 40 B P 26 B
PR AL BRI M, (R 20 D AN EPS Y 7 i A4l
g, JF HEPSH EA &k i bt Ak BE
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Study on antioxidant enzymes and exopolysaccharides of lactic acid bacteria
separated from salt-dried fish products

CAI Qiuxing "**, WU Yanyan', LI Laihao'", YANG Xianging ',
ZHAO Yongqgiang', WANG Yueqi "’

(1. Key Laboratory of Aquatic Product Processing, Ministry of Agriculture,
Guangdong Provincial Key Lab. of Fishery Ecology Environment, South China Sea Fisheries Research Institute,
Chinese Academy of Fishery Sciences, Guangzhou 510300, China,
2. Guangxi Colleges and Universities Key Laboratory of
Development and High-value Utilization of Beibu Gulf Seafood Resources,
College of Food Engineering, Qinzhou University, Qinzhou 535099, China;
3. College of Food Science and Engineering, Ocean University of China, Qingdao 266000, China)

Abstract: In order to study the main active material with anti-oxidative effects of lactic acid bacteria (LAB) from
salt-dried fish, the intracellular antioxidant enzymes and extracellular exopolysaccharides (EPS) were investigated.
Vitality of superoxide dismutase (T-SOD), glutathione peroxidase (GSH-Px) and catalase (CAT) of nine strains
were determined and the highest activity were 44.67, 15.26, and 1.23 U/mg prot respectively, which was
corresponding to L21, L4 and L21. The crude EPS of LAB was prepared, and the production of nine LABs were
between (5.71+£0.18)—(50.33+1.89) mg/L, the highest purity of (56.16%+1.08%) was showed in a Lactobacillus
casei (L21). The antioxidant capacity of EPS was then investigated by 1,1-diphenyl-2-picryhydrazyl (DPPH)
radical scavenging and reducing power. The compositive antioxidant capacity was the highest in L21. Finally the
structure of its EPS was analysed using ultra performance liquid chromatography (UPLC). The EPS of L21
contained four kinds of monosaccharides, namely, mannose (Man), rhamnose (Rha), glucose (Glu) and galactose
(Gal). Thus, the nine LABs with high antioxidative capacity isolated from salt-dried fish showed higher
antioxidant enzyme activity, and the production and purity of EPS were also high, and could show a certain
antioxidant capacity in EPS. Therefore, the strongest comprehensive antioxidant strain was L21, and it could be
further used as a biological antioxidant.

Key words: lactic acid bacteria; salt-dried fish; superoxide dismutase; glutathion peroxidase; catalase;
exopolysaccharides
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