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Abstract

This study was carried out to evaluate the quality attributes of frozen soy yogurts prepared by freezing soy
yogurts, which are made of different types of Bifidobacteria (B. bifidum, B.breve, B. infantis) and oligosaccharides
(fructooligosaccharides, galactooligosaccharides, isomaltooligosaccharides) containing @ -chymotrypsin treated soy protein
isolate were evaluated in terms of overrun, melt-down quality, changes in the total number of Bifidobacteria after
freezing, and sensory evaluation. The quality attributes of soy yogurts were also evaluated in terms of changes in
the number of viable cells of Bifidobacteria in soy yogurts after incubation at 37°C, pH 3.0 for 90 min, water
holding capacity, and viscosity.

The overrun of frozen soy yogurts fermented by B. bifidum showed the highest value but those fermented by B.
infantis showed the lowest, while the melt-down quality of soy yogurts were vice versa. The total numbers of
Bifidobacteria after freezing for 30 min in ice cream maker showed more than 10° CFU/ml. In sensory evaluation,
all @ -chymotrypsin treated frozen soy yogurt showed little beany flavor. In sour, sweet, and bitter tastes and mouth
feel, the frozen soy yogurts fermented by B. bifidum evaluated better but those fermented by B. infantis evaluated
worse. Also in the overall quality, the frozen soy yogurts fermented by B. bifidum were evaluated desirable but
those fermented by B. infantis were evaluated undesirable.

The water holding capacity and viscosity of soy yogurs fermented by B. bifidum showed the highest values but
those fermented by B infantis showed the lowest values. The total numbers of Bifidobacteria of all soy yogurts
decreased from 10° CFU/ml to 10® CFU/ml after incubation at 37°C, pH 3.0 for 90 min.
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Fig. 1. Changes in the overrun of frozen soy yogurts
prepared by different types of starter cultures and
oligosaccharides during the 30 min of operating

time in ice cream maker.

— & —: fructooligosaccharides, -- * --: galactooligosaccharides,
--- @ ---: isomaltooligosaccharides
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Fig. 2. Changes in melt-down quality of frozen soy
yogurts prepared by different types of starter cultures
and oligosaccharides during 60 min standing at room

temperature.
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Table 1. Changes in the number of viable cells of Bifidobacteria after 30 min freezing in ice cream maker

HldE Ag3 &8 239] frozen soy yogurtS)

CEES

FAEA

e

(unit :

CFU/ml)

47

Starter cultures

Freezing time(min.)

FOS

GOS

10S

B. bifidum
B. breve

B. infantis

0
30
0
30
0
30

193X 107 £2.6%10°
1.15%x10°+3.6%x 10’
2.76 X 10"+ 7.0 x 10’
1.76 X 108 +4.2x 10
3.09%10°+3.0x 10
132X 108+ 1.4% 10’

190%x10°+1.6x10°
1.12%x10°+3.3x10°
3.05%x10°£9.0x 10
1.35x10°+4.6 X 10°
3.10%10°£4.0X 10°
1.52 % 10°+ 1.8 x 10°

1.78x 10"+ 1.6 x 10"
1.05%10°+23% 10°
3.07x10°+£9.0x 10’
1.12 % 10°+3.6 x 10°
327%10°+4.0x 10
1.41x10°+1.8%x 10

FOS : fructooligosaccharides,

GOS : galactooligosaccharides,

10S :

isomaltooligosaccharides

Table 2. Sensory evaluation of frozen soy yogurts prepared by different types of starter cultures and oligosaccharides

Ttems Samples F-value
DF DG DM VF VG VM IF 1G ™M

Beany flavor 3.1 30 38 32 3.4 33 32 3.1 3.6 0.72™
Sour taste 3.8 35" 4.1 3.0° 29° 2.9° 1.3° 14 1.7 16.617
Sweet taste 4.5 42 45 34" 32" 2.7 1.2¢ 1.4° 1.3 48.61
Bitter taste 3.7 3.6° 39 35 35 32° 21° 19° 2.1° 6.05
Mouth feel 4.1 3.6° 3.6° 3.5% 3.0™ 2.4% 2.6 1.5° 1.9% 10397
Melt-down quality 2.8 32 2.8 2.8 32 3.1 2.5 3.0 2.6 047"
Overall quality 42 3.8 43 3.8% 32" 2.6° 14° 13 16 2273

DF : B.bifidum + FOS,
VG : Bbreve + GOS,
IM : B.infantis + 108
*p <005 *p<00l],

DG : B.bifidum + GOS,

VM : B.breve + 10S,

FOS : fructooligosaccharides,
**% p < 0001, NS: Not Significant

DM : B.bifidum + 108,
IF : B.infantis + FOS,
GOS : galactooligosaccharides,

VF : B.breve + FOS,
IG : B.infantis + GOS,
10S : isomaltooligosaccharides

““9Means with different superscripts in the same row differ significantly(p<0.05) by Duncan’s mutiple range test.
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Table 3. Changes in the number of viable cells of Bifidobacteria in soy yogurts after incubation at 37°C, pH 3.0 for 90min

(unit : CFU/ml)
Starter cultures Incubation FOS GOS 108
time(min.)

B. bifidum 0 1.93%x 10" +2.6 X 10° 190X 10’ +1.6X10° 1.97x10° +1.6x10°

90 3.12x10°+3.6 %107 3.32x10°+33 %10 3.02 x10°+3.6x107

B. breve 0 2.76 X10° 7.0 % 10’ 3.05 X 10" +9.0x 10 3.05%10°£9.0x 10’

90 398 x10°+4.2 %10/ 435x10°+4.6 %10 453%10° 42 %10’

B. infantis 0 3.09x10°+3.0x 10 3.10x10°+4.0x 10 3.10x 10" +4.0x 10’

90 3.70x10° + 1.4 10" 2.52%10°+1.8x 10 2.70x10°+1.4 x 10/

FOS : fructooligosaccharides, GOS : galactooligosaccharides, T0S : isomaltooligosaccharides
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Table 4. Effects of the different types of starter cultures and oligosaccharides on the water holding capacity of soy

yogurts (unit : %)
Starter cultures Oligosaccharides F-value
FOS GOS 108
B. bifidum 40.7"+£2.32 40.7+1.35 40.4°+321 0.09™
B. breve 37771172 35.1"+1.20 34.6°+0.56 5.44™
B. infantis 32.9°+1.50 30.9°+2.15 32.6"+1.03 1.29™
F-value 821 18.85" 4328
FOS : fructooligosaccharides, GOS : galactooligosaccharides, IOS : isomaltooligosaccharides
*p <005 * p<00l, **p<000, NS:Not Significant

*9Means with different superscripts in the same column differ significantly by Duncan’s multiple range test(p<0.05).

Table 5. Effects of the different types of starter cultures and oligosaccharides on the viscosity of soy yogurts

(unit : centipoise(cp))
Starter cultures Oligosaccharides F-value
FOS GOS 108
B. bifidum 1116.00° +148.44 1110.00° £130.00 1026.00° +83.27 0.49™ -
B. breve 926.00"+41.63 863.00°+15.28 860.00"+87.18 1.33%™
B. infantis 733.00° £64.29 723.00°+58.59 690.00°+52.91 045™
F-value 1185 16777 1471”7
FOS fructooligosaccharides, GOS : galactooligosaccharides, 10S : isomaltooligosaccharides

£p <005, *p<00l, **p<000l

NS: Not Significant

*“9Means with different superscripts in the same column differ significantly by Duncan’s multiple range test(p<0.05).
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