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Abstract

We investigated fermentation characteristics and the amount of exopolysaccharide (EPS) produced, and the
correlation between EPS and rheological properties in stirred yogurt fermented with Streptococcus thermophilus
St-Body 1. The changes of pH and lactic acid concentrations of yogurt showed different patterns according to
fermentation temperatures. About 20 to 40% of Iactose was utilized during 6 hrs incubation. The higher number
of lactic acid bacteria was obtained at 31T incubation temperature rather than other incubation temperatures.
The higher amount of EPS was produced at 12 hr or 24 hr rather than other incubation period at the same
fermentation temperatures. The viscosity continuously increased during the fermentation period, however the
syneresis of yogurt was shown the lowest value at 37T for 30 hrs incubation. In physical properties, the
hardness and adhesiveness increased continuously with decreasing cohesiveness and elasticity as incubation
process was extended. The stirred yogurt fermented with S. thermophilus St-Body 1 at 37T for 24 hr resulted
in the highest score at each sensory evaluation category.
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Table 1. HPLC operation conditions for analysis of lactose

Column Carbohydrate (Waters, USA)
Detector Waters 2410 Refractive Index
Flow rate 1.4 mL/min

Mobile phase CH;CN : Water = 75 : 25
Injection volume 10 pL

Column temperature 35T




86 R EAAEGEA) A 259 A 13(2005)

1~599) ez AN B
A} A= SAS package program2- ©]-8-5fe] ANOVA *]2] 3}
don, {94 AA-E Duncan's multiple range testE ©]-83}
o BAHAC,

(appearance & color)-2

A% o D@

S. thermophilus St-Body 12| &5 EM

Lol wbg A7bel| WE S thermophilus St-Body 12] 2 &
=& Fig. [~4 2 Table 29} 2tk 31, 34°Colx 2] pHe} &
A e 4N S48 WSS Holth AR ¥
2 g SHERT 37N pHS A FE 124171

A B30 dsisklo, 1242 o O
HAsketich 40Tl A2l pHeF Ak 3 Wste 6AHRE
w0 10 76 g 30

=}
E °1 y 7
5864 ~ 260
= 38 85
K IS 8
s =]
EulB 7 2 Lo
2 2 52 2
2 E” 6 z 60 E E
% % ;;; 51, $im B
o € ]
s g 4 55 3" 4
2913 4] 10
2|8 :
8]« * 50
L] ! 1

40 45 T T . T T 0 Lo

Tira(h}
Fig. 1. Fermentation characteristic profile of S. thermophilus
St-Body 1 incubated at 31TC.
@, Residual lactose concentration; A, Cell number; @, pH;
B, Lactic acid; 'V, EPS.
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Fig. 2. Fermentation characteristic profile of S. thermophilus
St-Body 1 incubated at 34T.
@. Residual lactose concentration; A, Cell number;
@®. pH; W, Lactic acid; V¥, EPS.
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Fig. 3. Fermentatlon characteristic profile of S. thermophilus
St-Body 1 incubated at 37T.
@, Residual lactose concentration; A, Cell number; @, pH;
B, Lactic acid; ¥, EPS.
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Fig. 4. Fermentation characteristic profile of S. thermophilus
St-Body 1 incubated at 40T.
@, Residual lactose concentration; A, Cell number; @, pH;
B, Lactic acid; V¥, EPS.
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Table 2. Fermentation characteristics of S. thermophilus
St-Body 1 at different incubation time and tempe-

rature
EPS
Temperature  Time Lactic acid (mg/L
© & M@y glucose
equivalents)
31 6 6.14 2.6 99.69
12 5.41 4.5 240.88
24 4.68 7.0 230.33
30 4.62 7.2 226.25
34 6 5.63 33 189.75
12 5.05 5.7 210.43
24 4.55 7.7 66.15
30 4.61 7.5 23.06
37 6 5.41 5.1 94.94
12 4.76 7.0 105.75
24 4.64 7.5 197.31
30 4.53 7.8 166.75
40 6 5.38 5.4 101.78
12 4.85 6.4 114.40
24 4.62 72 109.85
30 4.54 7.5 96.78
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Fig. 5. Viscosity changes of stirred yogurt fermented with S.
thermophilus St-Body 1 incubated at 31T.
@, 6 hr; O, 12 hr; ¥, 24 hr; v, 30 hr.
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Fig. 6. Viscosity changes of stirred yogurt fermented with S.
thermophilus St-Body 1 incubated at 34TC.
@ 6hr; O, 12 hr; ¥, 24 hr; v, 30 hr.
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Fig. 7. Viscosity changes of stirred yogurt fermented with S.
thermophilus St-Body 1 incubated at 37T.
@, 6hr; O, 12 hr; ¥, 24 hr; ¥, 30 hr.
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Fig. 8. Viscosity changes of stirred yogurt fermented with S.
thermophilus St-Body 1 incubated at 40T.
@® 6hr; O, 12 hr; ¥, 24 hr; v, 30 hr.
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Fig. 9. Correlation between EPS and viscosity of stirred
yogurt fermented with S. thermophilus St-Body 1 (r=-0.330).
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thermophilus St-Body 1 at different incubation temperature
after 1 day storage at 4T.
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Table 4. Semsory evaluation scores of stirred yogurt
fermented with S. thermophilus St-Body 1 at
different incubation temperature after 2 day
storage at 4T

tir;:::gle Time  Flavor &  Body &  Appearance
(C) (h) taste texture & color
31 24 3.50" 2.75%¢ 3.50"
30 4.75% 2755 3.50"
34 12 4.75% 2.75% 3.25%°
24 525® 375" 3.50"
30 4.75% 375" 3.50%
37 6 3.50™ 2.00% 2.25%
12 5.25% 4.00"° 3.50*
24 6.25° 425" 3.50"
30 4.75% 4.00"° 3.50*
40 6 4.00% 2.00°¢ 2.50"8
12 3.75% 2.75%¢ 3.50"
24 550 3.50" 3.50*
30 5.25% 4.00* 350

*° Means in a row with different superscripts differ

significantly (p<0.01).
APC Means in a row with different superscripts differ

significantly (p<0.001).

31T wEe aF2ES] Fu)E 30 A7k 7H3 &
& Yehlon,

< 3

227} T 24, 30 A7) REIFHCE ¥

Table 3. The rheological properties of stirred yogurt fermented with S. thermophilus St-Body 1 at different incubation

temperature after 1 day storage at 4¢"

ter:;:;lzz::nz 0) Time (h) Hardness Adhesiveness Cohesiveness Elasticity
31 24 4.5863+0.2122 0.0582+0.0021 0.6539+0.029 0.8975+0.0065
30 9.0942+0.1860 0.0731£0.0031 0.6320+0.054 0.7234+0.0037
34 12 4.1667:0.1528 0.0955+0.1251 0.6090+0.0063 0.6981+0.0070
24 9.7833+0.2754 0.0625+0.0045 0.4971+0.0134 0.6510+0.0071
30 9.150020.5657 0.0718+0.0011 0.4925+0.0007 0.6639+0.0170
37 6 1.3167+0.1041 0.0060+0.0030 0.8927+0.0680 0.9732+0.0479
12 10.4000+0.6557 0.0737+0.0016 0.4755+0.0092 0.6563+0.0509
24 12.4000+0.4359 0.0801+0.0007 0.4577+0.0078 0.6509+0.0088
30 14.2833+0.5252 0.1032+0.0040 0.4231+0.0149 0.6480+0.0095
40 6 1.2000+0.2646 0.0037+0.0008 0.7750+0.1391 0.9067+0.1628
12 8.9333+0.6110 0.0564+0.0037 0.4395+0.0086 0.6810+0.0180
24 14.4000+0.1000 0.0962+0.0046 0.4086+0.0184 0.6435+0.0142
30 15.1333+0.1528 0.1029+0.0037 0.3788+0.0323 0.625120.0351

Y All numbers are the meanszstandard deviation of 3 trials.
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