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Abstract: For the purpose of exploring the stability of producing ex-
opolysaccharides (EPS) for Streptococcus thermophile, 3 different
strains (ST-5P. ST-7P. ST-134P) fermented in the exopolysacchar-
ides selection medium for 30 periods (24 hours for each period) mul-
tiplication. The results showed that the proliferation and acid produc-
tion of ST-5P, ST-7P and ST-134P were stable. The stability of pro-
ducing EPS among these three strains was different. The EPS pro-
duction of ST-7P was significantly more stable than those of ST-5P
and ST-134P. The correlation analysis in SPSS showed that there
was no direct correlation between EPS concentration and viable cell
numbers or pH value.
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ZAF N A ] Y EPS 75 A 45 mg/L 371 5] 340 mg/L.
Jolly &1 4 W f B &7 Z2 AR B0 35 B0 W IR G SR 0 4500 F L B
1677 M A 22 B M IR 25 5 25 2% 5 T IR 25 2 1 D PR R AR
[E T A [l . De Vuyst Z£0 {0 Oy w8 of i 7L B2 1 (Mesophilic
LAB) ¥ EPS & BUIY eps H PR R A R Hh 53R B & 1% 4R
BR R I R S X 28 2L MR R P R bR R 0 R D A 5 v AL
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tion medium) ™. A8 LK 526, A A B 500, BE B il 42
0.35% K 0.35%, K ¥ F/K 89.3% .7 pH 6.2+
0.2,

1.3 usE5ige

pH 1+:PHS-25 B, [ 8 A &8 2 A 5

M TAES SZX B, RN L i A IR A 5
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7 A R R 0 Bl - Eppendor! 5424R #1, 4k 50 B AR 7
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DAL A A IR, R I 3 K T 389 07 T B 9T 1 B A i [ 1 SR
AR 1A A W 1]

1.4.2 e % ST-5P,ST-7P.ST-134P # 2 X
10° CFU/mL 4334 A 50 mL ESM #5532 51,30 CHI R 8%
FE24h G R L JE A NEE 1 AR B R 1 mL $E A
50 mL%s 4 ESM RS vh B 5% 24 h 7558 2 R0 AR & AR IR
FEARHEAT 30 Y . W 7 0 SR 0T R b 0 3 TR AR, pH M
EPS % &,

1.5 MEFE

L6 1 GBI BRI E 7 MRS B & E; 575 1
SRR T AR M BOETT I e T A B T A R IR B
(1gCFU/mL) . RAFE S TFAT 3 K.

1.5.2 pH{EMME F pHS-25 B FR B i1 &2 B & i pH
{8, B ROTAT 3 IR

1.5.3 EPSMIE A5£ &7 100 C T 10 min K f
K ;R EZRIFE 10 mL #£45,IA 80% TCA & TCA
KN 10%, R H IR A 1 min, E| T # E 12 h;
13 000 r/minE.0> 15 min B L35 W, A 3 ~4 5 IR B
95% Z W .4 CYLYE 12 h;13 000 r/min B0 20 min, ILHEIT
TE PR K S 5 K BT AR VA OB T A% (BB 4 T ik 8 000~
14 000) B3 AT 24 ho A4 3~4 WK . B35 T 5 0 T2 2
F 10 mL, Jg M1 K 22 05 Vs 08 R 19— IR 06 I A
o FHAREERNRE SR s R I E B AN BR A AR S AR
#| EPS 3% & (mg/L).,

R — B R O I M - B 0. 1 mg/mL A 5 4T B
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O HEE TR FE 2.0 mL;MA 6% %8 1 mL 4%
AL EI M A 5 mL BB RS B ERHE T
490 nm4h I 58 WG 18 H 2wl Ar v 2 (B D),

1.6 HIEH
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Figure 2 Grown curve of different Streptococcus

thermophilus
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Figure 3 Changee of viable cell numbers along with

the period extention
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Table 1 Stability analysis of viable cell numbers along with

the period extention

[EL3 1 FHHE bR 22 BRREY %
ST-5P 9.32 0.22 2. 40
ST-7P 9.12 0.17 1.83
ST-134P 9.63 0.12 1.27

2.2.2 pHHMARL  pH {E 25 mi il A P A KA — A
FEMALEZE, B4 B/R7T ST-5P.ST-7P #1 ST-134P 7 30
AR b B A A R B2 R RS R B pH (B i B b1 L
ESM H: 32 2wt pH (¥ 4 6. 20, 25F 24 h {537 )5 . 5Lk
MR R pH B FEIR R 4.30 LT, 30 MAMIN,
ST-5P fifi )k e i pH {EFRE #£ 3. 80~4. 10, ST-7P fifi & %
25 pH HAEEAE 3. 90~4. 10, ST-134P ffi KB4 & pH H
FRETE 3.90~4. 20,3 BRIH R Wm 1 20 52 E 19 ) R fig

AWMk Z B mRAe S0 2 R8N, B3 2wl A3 BREA 1
BBUR A AE 200 LT L B3R i B 7 149 £ 00 A AR /D R B
RS P 2 RN B E, UL R R 1 bk =2 8] 2 5
PN pH B AS A6 25 51 20 i B3 T HRL A7 0 A AR 1 3
P DATAT 5 W) IS 490 80 A9 2 5 22 W0 00 5 2ot 7 R i P 22
SRR BN AN B . e Ah L pH (R B0 AR R R W T ) )
I AR SR A K 2% AT B A N A 2 o R e DY AR
Hh ] — T AR AS TR R 9T pH RBP4 B AR E R R bk 2
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Figure 4 Changes of pH value along with the

period extention
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Table 2 Stability analysis of pH value along with

the period extention

R G5 FHE b 2 BRR K A
ST-5P 3.95 0. 06 1.56
ST-7P 3.99 0.07 1. 80
ST-134P 4.04 0.06 1.43

) pH B85 00 W % 2% 5. M A BF 58 ST-5P, ST-7P,
ST-134P7™ it S} 22 0l 1 B Pk i, W pH 3X — Bl 38 19 5%
WAL
2.2.3 EPS % & 148 1k 5 % ST-5P.ST-7P,ST-134P
1 30 AN o R B 5 EPS 5 & 1978 A6 15 00 L 3F MR 48 4% 7
Pk EPS 25 b 1 Hoxt Bt v 2k . m &l 5 ® %0, ST-5P 7= EPS
HNG 00 AR R R ke, ST-5P 1645 1 A B EPS /= &
J7132.21 mg/L. i REEFES 6 A EPS "R THE
90. 49 mg/L, 5 7~ 15 J& #1 EPS /= & 19 % 8 8 K. 5 i ik
137.62 mg/L.ffik & 86. 93 mg/L, 401 3% 15 W = 5
EPS 7 & A [ J& JF 4 #¢ 76 8 ik 7K P (91, 92 ~
51.09 mg/L), ST-134P j= EPS [ s &k i 1k I 2 8 &
ST-5PFE Sy 28 Al iy T Mt 3. (AR [6] J& 1 B ST-134P =
EPS & it 22 BB KR B 0 3 2h, /1 5 4 J8 1 EPS 77 5 A
139.13 mg/LFE % 96. 08 mg/L. %5 6 B IFE R & H 3 H
F—TF TR LA A L. ST-7P 7= EPS #1451k
T RFF TR G TS, ST-7P 7= EPS (&= e A&
ok g B iR 7E 91, 24 me/L W b fEE R B e K
RiaE 2 I T O N2

HiZE 3 Al 0, ST-7P fE e R B2 b 7 3 EPS = & 4
123.82 mg/L, & F ST-5P fl ST-134P [y 7= 5 K S . U
W ST-7P HA R E M FS EPS R . X 51 5 g &4 #r—
B3 AR A R R B B 22, 820, 11, 98%,
18.51% , B R HH = Lo Z A F 2 M 0 ST-7P 401 B
BCRBOMIXE B/, TTIA N ST-TP 7 i 4h 22 45 1 B ok 5
ST-5P #1 ST-134P,
2.2.4  AASEPEAHT  FH SPSS BME X S 5 10 R 3 A op
BI5GB R pH (AT EPS 77 B 22 (8] {8 B0 SE o M I3 4.
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Figure 5 Changes and trends of concentration along

with the period extention
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Table 3 Stability analysis of EPS concentration along

with the period extention

[ELZ TR FHE PR ey o
ST-5P 93.02 21.23 22. 82
ST-7P 123.82 14.83 11.98
ST-134P 101. 62 18.81 18.51
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Table 4 Correlation analysis between viable cell numbers,

pH value and EPS concentration (n=30)

WS EPS it pH {5 EPS ik

S Pearson #H &Pk Pearson #H %Pk
ST-5P —0.426~ 0.427*
ST-7P —0.014 0.162
ST-134P —0.375" —0.164

T % FIRTE 0. 05 7K CRUMD | 2 35 4 5 .

t 5% 4 7] 1, ST-5P.ST-134P ) Pearson i &4 0. 3<<
| r|<20. 5, 5 BUAIK B 67 AH ¢ 5 ST-7P [ Pearson A K1 | | <<
0.3, MHCFREE S, Al BEACA M O . FL IR T 78 K & 3 58 1)
AR KRR SRR pH ML, AT S 5 s 2
WEAG B 3 10 1) Tl 2R 00 P 5 T DAY A i 1 A XY T m AR
FEMLAN 2B T 7 E B AT AR #E EPS 7 i3S
PRI 37 T8 % EPS ™ 5 (1 52 ) 2000, 48l B2 2% » B A B8
ST R R e A Z MM AH e, N pH (A5 EPS &%
T2 W] KA ek B . ST-7P, ST-134P 4 i Pearson #i 5
|| <<0. 3, 3 A R A= ; ST-5P 4119 Pearson Hl &1 0. 427,
SARBEARSC T 2. 2. 2 MRCHE B HCE 23 BT AR AR R P
B2 S pH (= BEFRE T 3 BRIA ™ EPS B BE ) AN
Fa s, B AT A e g A2 v pH B 5 EPS & & Z [a] JE A A
LiIPSE
3 Bk

AW FETE BT FEHE A L od a2 o 1 AR 10k B e 3L

PR TR TR BR 7 EPS bR 38 44 1 B M DR AT T AR O 3k . s
XFEE 3 MR RE R BR B ST-5P.ST-7P.ST-134P 7 & 22 {4 1R 4%
F5 30 A~ A 3ok AR v T AR L R R 7 A 22 B R
LA AT ST-7P BAT 7= M 7= EPS & A2 M iy R
A T ol A A P R % 1Y K IR B Rk L LR T A IR R o R
A RAE M N AT S, [ AR B g 45 B SR U B bR TR T AL

pH {H5 EPS j* & 2 [0 JG 2 3% B3 A0 560 . N HoAth 7= EPS

R AGE B9 B BRI 0L A R AR ST 5 EPS 77 8 A O IR R 4R it
2%,

2% 30k
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