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(=] AOrsTdrmh G 8 R EE ( Weissella confusa’) XG-3 LSRG IR 2211 ( Candida shehaiae) TLIEFRIK R
KPR R R E R XG-3 7= /b Z 4 (exopolysaccharide , EPS) |, 7 #85% EPS FUPERT. 45520 7 W. confusa
XG-3 B8535 4 h J5HEA C. shehatae AEFP LB 1:1,EPS = ik B £ K (56.82+0.12) g/ L, /= BARE IR Y 1.63 4.
fiAbJG XG-3 7= EPS WIS 3= 4510 . WS 7% B RHEHT 0.3% B I 1.2% BREREE 0.03% Frig fR sk 0.4% i
TRE 4 0.3% 1R -80 0.05% . ZTRHN 5% B 10% W15 pH 6.0 353510 30 °C FEARSE 3 120 rpm. 1L
J5 AR W. confusa XG-3 ) EPS 7= 4 (89.32+0.55) /L, B A AL Wi 42 5 2.6 %, FL8%5 3% XG-3 EPS B A7 R A3
A (R T AV B FLAL 2R 31 R (92.6520.07) % F1(81.08+0.09) % ) A1k 1 FII H 45 J W FFHAE 5.
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Optimization of Exopolysaccharide Production by Weissella confusa

XG-3 in a Co-culture System and Characterization of its Properties

Cao Wenijie,Zhao Shougi,Gao Gubo,Yang Shuhan,Du Renpeng,Zhao Dan

(School of Life Sciences, Heilongjiang University, Engineering Research Center of Agricultural
Microbiology Technology , Ministry of Education,Heilongjiang Provincial Key Laboratory of Plant Genetic Engineering and

Biological Fermentation Engineering for Cold Region, Heilongjiang Provincial Key Laboratory of Microbiology , Harbin 150080, China)

Abstract: In this study, a co-culture system integrating Weissella confusa XG-3 and Candida shehatae was established.
The One-Factor-At-A-Time method was used to optimize exopolysaccharide production by XG3,and the properties of the
produced EPS were investigated. The results demonstrated that when C. shehatae was inoculated 4 h after W. confusa
XG-3 at an inoculation ratio of 1:1,the EPS yield reached its maximum(56.82+0.12) g/L, which was 1.63 times higher
than that obtained from monoculture. The optimal medium formulation for EPS production was composed of 7% sucrose,
0.3% yeast extract, 1.2% peptone, 0.03% magnesium sulfate,0.4% ammonium citrate, 0.3% dipotassium phosphate,
0.05% Tween-80,5% sodium acetate ,and 10% beef extract. The optimal culture conditions were an initial pH of 6.0,
an incubation temperature of 30 °C, and a shaking speed of 120 rpm. Based on optimization, the EPS yield of the
W. confusa XG-3 strain reached (89.32+0.55) g/L, representing a 2.6-fold increase compared to before optimization. The
EPS produced under co-culture exhibited excellent emulsifying activity ( the emulsification indices for soybean oil and
gasoline were (92.65+0.07)% and (81.08+0.09) % , respectively) ,a high intrinsic viscosity, and strong heavy-metal
adsorption capacity.
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JEBEAS 18 1 B BE A1 48 S VE T W B K A rh Y Ph (1) B8 70 78 AR W 2 245 45, 3 T LR B EPS #tAY
IR BR8P R 45 5 ik P SR AR 5 0 A & EPS AT IR SN ZIh e, i 25
FE EFRANFLIL/E R B0 XU AN SE AR T IR B B AR | R ) g R B
S AT ) AR BT AR

BARFLRE EPS HA — RV B EW2a et R AY = 5t BRI L3z b A, anfar 2 &5 EPS 17
OO AE ) 2= U £ S R EPS ARG 2 BV 22 IR 2R S ) 9 T 5% % 6 1 0 (e L R0UR L IG
MLERAE ) B5 9% 4 1 (IR B pH) %8, Ahmed 251" 38 33 0 7 1 52 56 K JF 3E /8 FLAT B ( Lactobacillus
kefiranofaciens) ZW3 EPS P2t M\ 0.88 o/L $2TH 2 1.61 g/L. —SOHIFSY & B FLIR B RN AL 3L 5 50 ) | B
AT LA o T FE R IR A 2R v () MILIR 2% A LR o T 32 320 0 T o3, DT A1 2 2L I 1 19 2 RS R
PED L IR, SR S R BTG R E R R B (quorum sensing, QS) , V5 dsr BRI 3k, I 14 0 A S b R A
TG VE | BEMmAEBE EPS P AYR TH " . SR)G , Angelis 2 PV BFSER I SEAREFRAH L, BARIL L SR BE W
HAOMFLIRE EPS F= & i AE T EPS AOZL ARIZE ). A 5% 7 il A 20307 FC 1 ( Weissella confusa ) XG-3 5
RSB 2218 6F ( Candida shehatae) FEE5FRR R SR B R 42 XG-3 EPS =i, JFHR5E XG-3 EPS fY
FLALTE PR R AN EE 4 B W RE T, o EPS B9 Tl Ak A 5= K FH B B LA

1 MRSk

1.1 KRR FIREFE

R RRIR \95% L IE  REWE H 20 RWE UM TR E A2 20 U AR = R YRl B
T AR R i B B B R R B R A WA S [ i R T A AR A BRA R B
A A2 bl

YPD #5335 #4005 20 o/ L, R 20 o/L, BERHR R 10 o/L,pH H K.

MRS LRl 55 #4005 20 o/ L, R 10 o/L, 2FINF 10 o/ L, RS 5 /L, K,HPO, 2 o/L, To/K
LR 5 o/ L FHEIRER 2 o/ L BiIREE 0.2 o/ L, HiliR%h 0.05 o/L, 3 -80 1(v/v) ,pH 5.5.

MRS-S F= i F2 3 M 60 o/ L, BRI 10 o/L, 4 H 10 o/L, AR 5 ¢/L,K,HPO, 2 ¢/1., Jo/K
LR 5 o/ L FHEIRER 2 o/ L, BiIREE 0.2 o/ L, HiliR%h 0.05 /L, H3E-80 1(v/v) ,pH 5.5.

1.2 #FiEH&

Tk W. confusa XG-3 % C. shehatae YIFTEAE BRIy T R Y E S S22, W C. shehatae BA T 7512
FrE] YPD FhF-3532 389 7E 30 °C 120 o/min 5507F T 555 12 h, 3458 C. shehatae FhF. W. confusa XG-3 %
Fl T MRS H 7E 30 CHPESME T 5% 18 h, 41/ W. confusa XG-3 Fl 1.

1.3 XWAHE
1.3.1 EBALABRAZESL

4 W. confusa XG-3 5 C. shehatae FEE5FR L & NI AL W. confusa XG-3 W FARE SR 15 B R Xf IE
H. AR T L) 2% (v/v) B3R R T 100 mL/250 mL MRS-S 8535301, 30 °C 120 r/min 1537
60 h, &% 6 h BUFEIE EPS 77 (g/L) , 3 b P Al i A 1 2 % TR 4 ( CFU/mL) .

B w. confusa XG-3 5 C. shehatae ﬁ%{ﬁﬁxlﬁ‘l’th*R{ﬁgﬁ( 1:05:1.4:1.3:1.2:1.1:1.1:2.1:3.1:4,
1:5) BRI 2% HHERP R T MRS-S 53535 1535 36 h J5ISE EPS P & (g/L) , Wi e f B mh e 431

P IR B E B B AR FL 9], JEAE 100 mL/250 mL MRS-S 15 37 3£ 35 R 2% (v/v) W. confusa
XG-3 P9, B30 T R BRI A0 h 4 h. 8 h 12 h $£Fh C. shehatae FF3 , VA W. confusa XG-3 F1GF7
2R BRZH. 43 I E EPS P B SE fe A f i ]

1.3.2 33557 EPS £H A4

R FHEA PR R SLI0 1, 43 575 G b IR AN SIS CREME A 200 UM T 880 RO0E 22 200 ZLIE R W) Mt
e (10,20,30,40,50.60.70.80.90 ¢/L) , 2 AU (4.6.8,.10,12.14 .16 .18 o/L) , FEFHIRHKE (4.6,
8.10.12.14.16.18 g/L) ,FFEHR MK (1.2.3.4.5.6.7.8 g/L) , LTREN AT IR Bk BEIR A — ¥R (4.
6.8.10.12.14 16,18 ¢/L) , BRFREEHR £ (0.1.0.2.0.3.0.4.0.5.0.6.0.7.0.8 g/L) , I -80 ¥ & (0.0.05 .
0.1.0.15.0.2.0.25.0.3.0.35%) , ¥4 pH {8 (4.5.5.5.5.6.6.5.7.7.5.8) , B3R J¥ (20.25.30.35.40 C) ,



B, A L R R N RS BT IR XG-3 JEsh 2B Al SR IS

PRI (0,40 .80, 120,160,200 rpm) ¥ W. confusa XG-3 A= J2 7% EPS (U540, |- A B PR 25 5206 24 7 5%
7% 36 h W E KA T EPS & i (g/L) MG AL CFU/mL) , B e fd: 7 EPS (3555 541 hl.
1.3.3 EPS #945 & Fe it

H34E Ren 281 19071 K W confusa XG-3 I C. shehatae F345“1.3.17 #f 5 B S AF4EFD T MRS-S i
Ferp R 9% 36 h FAF K BER. ISR LR 4 °C .8 000 rpm E5.0> 20 min, 7E_FIEWR FANA 3 AR 95%
(v/v) B CBE,4 CREUUTE. DIVEPNE TE 5 1Y 2B 17K AR 10% (v/v) 1 =R LR, 7E 4 CHi
F£4 h J5 B0 20 min(4 °C,8 000 rpm) 2 FRIEWR T & L. FH QBT UOVE, % )5 T (8 000 ~
12 000) Da BHTAE BT 48 h, FKAFH EPS %K. H EPS % i Sephadex G-100.60 cmX 1.6 cm #E L FE
alifk 153 EPS 4y, BT
1.3.4 EPS &=#mE

AR Ao i PR BB R L7 2 EPS F &
1.3.5 EPS #9541 2

W Wang f@“g] E‘Jﬁ{z*i,ﬂf} 5 mL 2 mg/mL B EPS W 5 2.5 mL E‘NEE%‘@EZ%\:%( Y I3 R
R AT K R Ot ) iR RS AR R SRR S (H,) , PR IR AR SR R R 1 b
12 h.24 h #1148 h WAL Z R (H,). HBIE FIIARITEIALIE(EA) .

EA(%)=H,/H,x100%. (1)

1.3.6  EPS &4 bk B 2

IS FCREEE TN E EPS MRRERSEE [ ], 43 B AE 25 C 1 35 CAMFEFIERI (1) 5 EPS I (1))
(T B . ARAE R S 2L 25 CC R 35 C B EPS AYARKE RN EE (mr) G LUK ()

t

- 2
nr tO ’ ( )
n,=n,-1, (3)
ALY Huggins AR Kraemer 23250 515K H 775,/0 1 In nr/c:

7’51 ’

j=[n]+k [n]%, (4)
n’ " 2

ln7=[n]+k [n] e (5)

LLEPS WRBE MR ARDR , m,, /¢ Fl In mr/c HAEARZ ] P AR LR AT ZR 058 /50 EPS AORFHEAS
[n]. AL ESE 3 RKECEE.

1.3.7 EPS #9& 2 &R b &

A Grinev 2 (K736 B Cu® (Zn™ F Fe TARMH 2588 TR FE 2 (2~ 10) wg/mL, F-{ FH JFT1%
W BT AS A AR I RE OE R, 2 hil bR e 2. FRIN 0.25 g EPS FEdH I T 250 mL L& 1K, I
5 1 mg/mL 4 FeSO, - 7H,0.ZnS0, - 7H,0 1 CuSO, -5H,0 ¥ 4% 1:1 R4, i EPS F14: & £h 2k 55 43 1)
0.5 g/L 0.4 g/L, = F 0.5 he SOVESHE  BHIR -G S BR B 1:3 LEEA,S5 000 rpm
250 30 min. [A] LV A3 3 KINA 8 mL IR G TR, InFAZ T AE W R4, I FHRGEK E 45 2 10 mL. EPS
Xof 4 R B TR RE ) () BT AT .

q(mg/g)=V(C,-C,)/W, (6)
Forb V(L) R RVAR R EAT, C.(mg/L) 5 C(mg/L) 73 B4 8 BRI R ik BE 5 B 2 BE , W (g) y EPS
) JoT Bt
1.3.8  /KRifkAn 2

IR 7R Jiang 251200 (05 B HEAT I GE 5 W. confusa XG-3 43 HITE MRS 55 35 5 F1 & 5% REME Y
MRS #5555 15 5% 48 h, SR 5 H 0.45 pum JERE SR U8, FRUEIE T8 J5 , £ FH 22 fl 71 53 A S0 g 7K 42 f
. ARSI 5 AN, TR SR 7 s BB
1.3.9 HKESH

FrA SEg S A 3 WK BOFEERE 74381, AL Origin 2024 P& AR R BIRURT JMP 10 %X
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A S SR AR A T A3 A Az R
2 RS
2.1 HEFEFERIEHR EPS BISN05H7

FEAEEE SRR FR T TR RR A0 3l A1 A2 b st 1) X6 % I AR B R i e 2 B SC F B AOVE Y. W confusa
XG-3 5 C. shehatae TEANFIERP LG 254 EPS P Z8 4L W& 1A FT7R. 24 W. confusa XG-3 5 C. shehatae
R LB 121 B EPS 097 i f . AN [FHEFNES X EPS 7= 552 ma 45 1B iR, 76 W. confusa XG-3 &
% 4 h ISHEFRD C. shehatae ,EPS P= ik B i, N (56.82+0.12) o/ L, #ETF T 25 25.51%. #HHLZ FAES h 5§
12 h FEATHEFR  EPS (R X BT B 5 (0 m TR R4l

A 501

o]

~

j=)
1

O #&# C. shehatae
O K4%F C. shehatae

I~
[

—_ 3 60
5, 40 E
B 35 = 50
Z %0 2
B & 40

25

20 30

1:0 5:1 4:1 3:1 2:1 1:1 1:2 1:3 1:4 1:5 PR 0 4 8 12
HeAh L A1 C. shehatae HF}[E]/h

B 1 W. confusa XG-3 5 C. shehatae NEHEFNEL B (A) LK C. shehatae T 8] (B) Xt EPS F=E IS0
Fig. 1 Effects of different inoculation ratios of W. confusa XG-3 and C. shehatae( A) ,and the inoculation
time of C. shehatae(B)on EPS production
Y AR R AR IR ik ] 2 5 B
2.2 BRAZEZEML W. confusa XG-3 = EPS
2.2.1  BRIRAR R BN IR T g AL
B PR A A AR A b B SRR I, W T RR EPS AE WA AR F R Y R 2 Rk
TEFP SR B T A ORI B A, AR E EPS & A 56 35 DR 1) 26 3k R AR 7 T8l 2R 45 1) & i, 08 1 22
&5 EPS HYP P B 2A AR T 8 FORIEIBRIENS W. confusa XG-3 A1 f EPS PRS0 . 24 REAEVE Kk
T EPS F= i ik 3 (50.41+0.70) g/L, W 2 T HA 7 B I, b i B Bk 19 A ROIRAS S A 06 TR BCH
(5.29+0.27) Lg CFU/mL. Rosca 22 % W. confusa TE & S WE R 254 10 35 F2 i rh R TEIE EPS 77 0y
2.8 g/L, MiFE RN ) 55 32 S rp R BE T 3k 8] 5.18 o/L, 32 1.85 7%, Ul W HEHIR K 2 o0 5 PR3] 5 & i
WETAE B, DRI, TR A o B SR SR S A UL Y TERE VR O 70 o/ L B, EPS A9 7k 1 i E
(78.37+0.37) g/L( &l 2B).
2.2.2  RIRIREAHAL
RRAAGE i 98 35 26 R B A R R 5 I EPS YA B B T LU # EPS A A it R T2
B TG PR BRI A AR EPS AR e AT 85 U, FLTR NGk A R T AN B bk ) EPS pR T ]

A 60 C EPS;=ht 712 B 80r [ EPS/™i . 710
50k = —— IR 1o ’_g —— UGB b b 19 ’_18‘
2 W] 2 R :
2 40 5 2 8 &
E 30 ¢ o S % 7S
S0 Ci
f;; e de de ¢ e é @3 2
50T > B 5 s -
10k *—e |4 % 5 ,,E
0 1 1 1 1 1 1 1 2 40 4
s o@m @ & @ o\ @ 10 20 30 40 50 60 70 80 90
2 OE w B K K W X TR/ (o/L
= ¥ & i MR /(e/L)

B2 FRIEMEA) REMERE(B)3T W. confusa XG-3 KR EPS 7= 2%
Fig. 2 Effects of carbon source types( A)and sucrose concentration(B)on the growth and EPS production of W. confusa XG-3
T AN F TR FRR 25 .
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RES IR0 v s A U B A R K KA B LR A5 A 56 BT 3 AR T 3 R U I i ke
W. confusa XG-3 A4 S EPS PP WS, 45 R KW, 4= E (3 H VR R B 23 518 10 ¢/L.12 ¢/L
A1 3 o/LIF, EPS (7= I BNIEAE , 4391 4 (73.92+0.63) g/L. (78.30+0.23) /L F1(83.86+0.41) g/L. [
FREE VL. plantarum HDL-03 7= EPS B fe AR08 0 8 H Wk 4+ B AR REIR M, IF HLES i 49 5 0
10 g/L 12 ¢/L f1 3 g/L i} EPS A7~ fdc .

A 80r [CJEPS™# 180 B 80 [ EPS/™ &
—— AL 175 g —— I g
= 75k a S a5t ¢ 5
) e 2 be 1708 3 d = &
700 4, ] _CICL 165 % = oq0p e g Bl =
Z ¢ tleos 2 Py =
- T 160 & & =
m 65+ Iss " m 65F b t]g
60 1 1 1 1 1 1 lli 5.0 60 1 1 1 1
4 6 8 10 12 14 16 18 4 6 8 10 12 14 16 18
F R (/L) B WRHR B /(/L)
C 90r CJEPSF=E 9
85 2w, A B 8 g
% 80 ¢ ¢ ; {17 2
B 75| d 6 %
70 1, 3
= 65| . E
3o
60 1 1 1 1 1 1 1 2

1 2 3 4 5 6 7 8
PR AR/ (g/L)
B3 4HE(A) BBKB) RESRBKRE(C)X W. confusa XG-3 £ K EPS F=E KM
Fig.3 Effect of beef extract( A) ,peptone(B) ,and yeast extract concentration( C)on the growth
and EPS production of W. confusa XG-3
WA FFRRR R BE.
2.2.3  RAUEIRE A
TCHIERVE A IR E B S 2 — BV R B tho m] Dl i P s AR s AR i EPS pyp=:l . o
Mg & FLIR A WA ] D LR A TR B REAS 19 TR S A2 LR TR 11X 22 5 EPS AEW) & iud F
CHERG Z — BRI Mg™ 45 B 1 EPS P= i i 4R T+ 18 4 IR T 4 FhCHLERh vk B 3 S R ik & o

A 90r [ EPS/=i 712 B 90 COEPS™ ik 712
—— UG =) a —— HEIE =)
5 85t E 5 85 £
S ab 5 S =
o0 ab =8 on) =5
= de cde O = @)
08 g0 | e )| o0
A 2 R 2
%) = %) =
& 750 ﬁ & 75 ﬁ
i i
70 1 1 1 1 70
1 2 3 4 1 2 3 4 5 6 1 8
LR (g/L) R A B B /(g/L)
C 88 [ EPS/™Ht 18 D 90 0 EPSj= it 712
87+ —&— IEEEL 4 =) a —o— IR REL =)
3 86+ abe ab  apc 17 £ o 8 £
?o abc =] 2 bc ab =]
&0 g5t be = 2 g6l =
= % c O = O
ﬂﬂﬁ 84 46 o ] o0
4 83 L § iogab g’
©n 63 d ©n 2
5 g2t T - e 15 & & =
81 v 821 = 4
80 1 1 1 1 1 1 1 4 80 1 1 1
1 2 3 4 5 6 71 8 01 02 03 04 05 06 07 08
FPIER HieHe B 1 (g/L) TR e 4 /(g/L)

4 ZEM(A) BIEEE T (B) FFREE(C) RERFERE (D)3 W. confusa XG-3 KK EPS =283
Fig. 4 Effect of sodium acetate( A) , dipotassium hydrogen phosphate(B) ,ammonium citrate( C) ,and magnesium sulfate
concentration( D) on the growth and EPS yield of W. confusa XG-3
A F TR R 2 5
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W. confusa XG-3 H:1K J EPS J=HE 2. 25 53R, XY SRl Wi S 80 g BRI BE 1 Mk B2 43 5 A
5¢/L3 g/L4 g/L 0.3 g/L B, EPS W& RS B, 730l 4 (83.96+0.23) ¢/ L., (84.50+0.68) g/L. (85.85+
0.48) ¢/L F1(87.88+0.47) ¢/ L, TEBLAA AU BRIBR AL T K B A KARAS.

224 Ui)E—SO /}fi})‘%éﬁ/ﬁ["f& 90 . — Epsﬁi -8.0

WFSE R, kIR -80 1 R S ARAA , RE$2 i 485 sl - T b & EEEC Jg5 3
FERCR AR AR 7= Y kiR - 80 YR N §> g6l b A7.og
0.15%(v/v) EPS f= BRI A ik Bl ot | . {65 3
(87.98+0.72) ¢/L F1(6.58+0.13) Lg CFU/mL, 4 o T Aﬁ-oiﬁg
EPS F= i 7+ 0.12% (& 5). InAR AR RE R RS :ZHE
2.2.5 A EAMEHAL 0 005 01 015 02 025 03 035

6 JEIR T 8 9% 4 1 3F 2k 4% 5% 0 R o VSO 0)

W. confusa XG-3 A=K M EPS =S, 45 R 3% B 5 rtiR-80 iREXT W. confusa XG-3 KK EPS =2 I
Eﬂﬂ , %,l i% ?EF% % 9] !Z f:? pH j’ﬂ 6. 1[2% ?QF H E j’ﬂ 30 C . ?;..é W Fig.5 Effect of Tween-?() concentration on the growth and EPS
e . . : ; A %I] N ﬂ‘% ﬁ production of W. confusa XG-3
BEHEN 120 v/min B, AR ) EPS 2 2 IS B g~
Ay IR ENEAG 7351 9 (89.08+0.34) g/L F1(6.69+
0.24)Lg CFU/mL. (89.32+0.55) g/L #1(6.25+0.14) Lg CFU/mL. (89.67+0.50)¢/L f2(5.28+0.03) Lg CFU/mL,
EPS (8 8354 R 1 1.25%.0.27% 1 0.40%. RACSSHIE W. confusa XG-3 1) EPS j* &4 (89.32+0.55) ¢/ L,

SALHT EPS 1977 5 (34.37+1.12) o/ L AHLG 455 T 29 2.6 1%,

A 100 1 EPS/7 1 12 B 92 CJ EPS/ it 710
-~ 110 £ -~ E
= 90 be C 5 = ab 18 5
E) =] = d R &
= 18 O = ©)
H 80t e IF g6t 16 @
s {6 = L <
& gL 84r 4 =
= i {4 E B o] 14
> —To ¢ e e
60 I ) 80 L1 L L L L1 1o
45 50 55 60 65 70 715 80 20 25 30 35 40
¥l pHIE iRz C
C 92r CJ EPS/=ft 18
90 - ab g THWHEEC 1, 3
~ be =
—
T 88 be 16 2
= O
o 86t 15 o
ﬂv? =
£ 84+ 14 R
82+ 13 i[;[
gob L L 1o L L L L. L L1 LI
0 40 80 120 160 200
FE PRI 1/(rad/min)

B 6 #% pHE(A) EFEE (B) REBREEE(C) X W. confusa XG-3 £ KK EPS P20
Fig. 6 Effects of initial pH( A) , cultivation temperature(B) ,and shaker speed( C)on the growth
and EPS production of W. confusa XG-3
T AR PR 7 3
2.3 W. confusa XG-3 EPS M40 #7
2.3.1 W. confusa XG-3 EPS & FUALHE 547
XG-3 EPS WFLALRE 1 & 1 FiiR. 455 W , XG-3 EPS 7E 36 h B XHliZe fES i zLIbse i . &

> T > 2 > 559 > S S I > A ik, XG-3 EPS X 3 Y LA R A A, FL AL R A (92,65 +
0.07) % , XM A FLIL 3Ky (81.08+0.09) % , X — L5 AL E T XG-3 HkEF% EPSI X izl L%
(70.66+0.65) % , it T HDE-9 EPS'™ #£ 48 h X} & A9 FL L3R (80.73+1.32) % il W. confusa H2 EPS™
FE 24 h BT A FLIE SR (78.28+1.73) %. 5T &, EPS FLILIE S Hg K & UM SC)  EPS Rkt
R AR TSRS & JEH SR XG-3 EPS EEJEH a—(1,6) Fl a— (1, 3) WHH B 2 42 A 81 24 B A4
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gt SRSk AL BT R SRR, P RT DU ZL A PERE AR . 5 XG-3 Bul3% EPS AHEET?  JhgE ot
) XG-3 EPS HBE RLAF AOIA A PEARR K PERE , 5T 2 325 M B2 T 1 %8 2l S AR i LA PR RE.
R 1 HEEEF W. confusa XG-3 EPS XFiZEFR LML SIRIZLIL £ 8E
Table 1 The effect of W. confusa XG-3 EPS on the emulsification of oils and hydrocarbons

A (%) 1h 12 h 24 h 36 h
¥ 85.21+0.55"% 82.01x1.378¢ 80.01+0.875C 79.98+0.21¢
R 67.39+0.54P 62.34%2.05" 60.74+0.69"" 59.85+0.17™
bl 85.33+0.72" 83.29+1.00%" 81.73x1.17% 81.08+0.09%
S5 81.20+0.09% 78.95+1.08% 76.58+0.07% 74.45+0.13™
il 80.14+0.57" 89.24+0.16 91.64+3.33% 92.65+0.09"
LT 64.76+1.47% 61.44+0.02"F 60.18+0.16"" 59.70+0.49%
VRl 61.46+0.41" 58.38+1.00% 56.90+0.19"" 52.48+0.72"
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2.3.2  W. confusa XG-3 EPS #9455 Mk & B & 4 /& B MM 47

XG-3 EPS 7E 25 °C I 35 °C HHFPERG [ ] 20 B J2: 437.68 mL/g 1 286.94 mL/g( & 7A). ML al 1,
XG-3 EPS AEHERGRE ] 5 TR B ARG, X — 400 0 3 = T R4 F T XG-3 Huli3% EPSYY (25 CH
409.7 mL/g,35 “CHHK 201.7 mL/g). FF58 &30 EPS MRFEREEE [ ] 50 FRBUEARSCS . EA TR HiE 3k
i35 XG-3 EPS!™ (RS E24143 78 h 3.45%10° Da, B 5 THAEE 5% XG-3 EPSPY ({34143 (3.19x10° Da) . 7
SHAKRIE AN L2 T &, XG-3 EPS FURHERG [ ] B T R 2 ( Ganoderma atrum) Zps (90 mL/g),
{EZEAE T A S R Y 2240 LD 5 BE (Astragalus gombo)giﬁmj(860 ml/g) . X AR AR R B (T Lt 4 Fn ik
RETE Infase.
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Fig. 7 Characteristics of the EPS produced by co-cultured W. confusa XG-3 at 25 °C and 35 °C in terms of intrinsic
viscosity (A ) and adsorption capacity for different types of metals(B)
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EPS " TIRESERAT, We Bk R SR Uk, 7 5 4 (0 W B iR B T OCHEFE T . aniEl 7B BN, XG-3
EPS Xf Cu® \Fe® #1 Zn*" 3 Bz Jm B 74 R I B AW AE J1, LR {EL (¢ ) 2351 (751.45+4.52) mg/g
(727.07+3.47) mg/g } (738.76+0.72) mg/g. 1537 XG-3 EPS B KT W. confusa H2 EPS'*'' X} Cu®*  Fe™ FlI
Zn®" 3 FGJE BT HTRE S, (I 5 T AT B ( Enterobacter) A47 EPS/I X Cu®™ il Zn* LR E ST, 31
I 36.1%F1 35.9%. L4553, HeBE SRR XG-3 EPS J&—Fl s & H 55 3R A3 1 4 Jm W B & 7w/ FR B
i B T AT TR B —E T ) A AR S Tk F AR R Iz .
2.4 W. confusa XG-3 H7/K#Zf RS

TR filb 12— P PTG A0 B B AR T ™= A2 EPS BRI A ST B, G55 8/R 16 7 s B W. confusa XG-3 7
MRS 1573 i)k Fefi i o 28.7° (1] 8A)  TIEER AN 5% REME A MRS 1537 FE v, A4 fil #4271 2= 59.1°
(K 8B). iX—42T1J& i T W. confusa XG-3 755 BEMERY MRS B3R 5Eh 7= A= i) EPS B2 | DT 3G AN 7 35
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W. cibaria HDL-4"*" 3 fi 1 25 S ARIR] , {H5 L. plantarum 23" (3% il ff 25 AR ).
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Fig.8 Water contact angle analysis of fermentation broth of MRS ( A)and MRS+5% sucrose(B)

3 4k

ARWFFEEEST. W. confusa XG-3 Fl C. shehatae F-EFFRAR R M E T BAERI LR IR 4 AF ,  XG-3 EPS #)7~
1 (34.97+1.87) /L JFE (56.82+0.12) o/ L, 4815 T 1.87 175, il Akt 35 540 4y E— A $2 T+ XG-3 EPS
FEhE LG EPS 52 ik 3 (89.32+0.55) g/L. % XG-3 EPS FKEH AL R FL LM Rkt B F & 42 )8
WRE ). ARG = T FLERE EPS =i, b /R T HAE & fh ke MR LA R s e /R . Ak
WF5E A] 3 — 25 AT AL R R4 EPS A9 & BLUE 1 S S5 K R AR 052 i) | 945 & S5 M1 5 00 PE A, 40 e O
FEE T BTG E R A W s F A BRI FE T .
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