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Abstract

The storage characteristics of frozen soy yogurt prepared with hydrolyzed soy protein isolates were evaluated.
In order to facilitate lactic fermentation bacteria grow and produce lactic acid as fast rate as possible, soy
protein isolate(SPI) was hydrolyzed using two kinds of proteases; bromelain and a-chymotrypsin. The cultural
systems employed thereafter for lactic fermentations were Bifidobacterium bifidum or B. bifidum and
Lactobacillus bulgaricus. The viable cell counts, normal- and bile acid tolerances from the mixed cultures of
B. bifidum and L. bulgaricus decreased sharply during the initial first 3 days of frozen storage and then
showed a gradual decrease thereafter. Melt-down percent of the all frozen products have been favorably affected
as was shown by less melting at raised testing temperature during 28 days of frozen storage except for the
initial 3 days during which a minor change has been observed. Among the various volatile flavor components,
the contents of acetaldehyde, acetone, diacetyl and methanol generally increased during the frozen storage. In
sensory test, the frozen soy yogurt prepared with a-chymotrypsin and mixed culture of B. bifidum and L.
bulgaricus was the most desirable, the highest scores in sourness, bitterness and mouthfeel.
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Fig. 1. Changes in viable cell numbers of starter
cultures of frozen soy yogurts during frozen storage.
{—: B-Bb (Bromelain+B. bifidum),

_—__: C-Bb (a-Chymotrypsin+B. bifidum),

A—A: B-BbLb-B. bifidum (Bromelain+B. bifidum+L. bulgaricus),
A—A: B-BbLb-L bulgaricus (Bromelaint+B. bifidum+L. bulgaricus),
O—0O: C-BbLb-B. bifidum (a-Chymotrypsin+B. bifidum+L. bulgaricus),
@—@: C-BbLb-L bulgaricus (a-Chymotrypsin+B. bifidum+L. bulgaricus).
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Fig. 2. Changes in viable cell numbers of starter cultures
of frozen soy yogurts after incubation for 90 min at
pH 2.5 and 37T during frozen storage.

—: B-Bb (Bromelain+B. bifidum),

[J—{1: C-Bb (a-Chymotrypsin+B. bifidum),

A—A: B-BbLb-B. bifidum (Bromelain+B. bifidum+L. bulgaricus),
A—A: BBblLb-L bulgaricus (Bromelain+B. bifidum+L. bulgaricus),
O—0O: C-BbLb-B. bifidum(a-Chymotrypsin+B. bifidum+L. bulgaricus),
@®—@: CBblb-L bulgaricus(a-Chymotrypsin+B. bifidum+L  bulgaricus).
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Fig. 3. Changes in viable cell numbers of starter culture of
frozen soy yogurts in MRS broth containing 0.3% oxgall
after incubation at 37°C during frozen storage.

<> B-Bb (Bromelain+B.  bifidum),

" - .: C-Bb (a-Chymotrypsin+B. bifidum),

A-—A: B-BbLb-B. bifidum (Bromelain+B. bifidum+L.bulgaricus),

A—A: BBblLb-L bulgaricus (Bromelain+B. bifidum+L. bulgaricus),
O---0: C-BbLb-B. bifidum (a-Chymotrypsin+B. bifidum+L. bulgaricus),
@—@: C-BbLb-L bulgaricus (a-Chymotrypsin+B bifidum+L. bulgaricus).
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Fig. 4. Changes in the melt-down percent of frozen soy
yogurts during frozen storage.

{—: B-Bb (Bromelain+B. bifidum),

1—{1: C-Bb (a-Chymotrypsin+B. bifidum),

A—2A: B-BbLb (Bromelain+B. bifidum+L. bulgaricus),

O—0: C-BbLb (a-Chymotrypsin+B. bifidum+L. bulgaricus)
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Table 1. Changes in the volatile flavor components of frozen soy yogurts during frozen storage

ol oA 42 Z7he1g o, bromelain A2 2| F
2 BER] Sohjde A=A MR oy
(p<0.001) ZFujFAo] A7 I

ZF 28 o= 73.34%0] STk
a-Chymotrypsin A2)22) AL =ohlale A7} A
2 797 2A ket 2 ol%e Wsh A
Bromelain A 2] ol 9114 BHuj s &3l
¢ 5 wPead wa AR Sopzds FEY
o7k A2}, achymotrypsin A2l 2] AL v
Wol W2 A2 Hohfels FEe 2ol At

5. HSNE0| [ME Al FUHN VMR Hs}
Table 12 20Tl A 2843t QYEAFsAM S43

(unit: ©g/100 g sample)

Storage period Product”  Acet-aldehyde  Acetone Methanol Ethanol Diacetyl Hexanal Butyl
(day) alcohol

B-Bb 0.26 1.27 0.31 0.26 1.04 0.01 0.04

0 C-Bb 0.24 0.56 0.12 0.07 0.42 0.01 0.03
B-BbLb 0.07 0.46 0.19 0.16 0.42 ND? ND

C-BbLb 0.12 1.59 0.72 0.14 1.52 Tt 0.03

B-Bb 0.20 0.74 0.07 0.17 0.49 Tr ND

3 C-Bb 0.20 0.82 0.17 0.11 0.49 Tr ND
B-BbLb 0.22 1.33 0.25 0.18 1.18 Tr 0.01

C-BbLb 0.20 1.52 0.29 0.25 1.33 0.01 0.02

B-Bb 0.29 1.22 0.16 0.19 1.01 0.01 ND

4 C-Bb 0.21 1.39 0.19 0.11 1.03 0.01 0.13
B-BbLb 0.19 1.32 0.23 0.19 1.19 Tr 0.05

C-BbLb 0.11 1.78 0.81 0.13 1.62 0.01 0.05

B-Bb 0.31 1.40 0.24 0.22 1.47 0.01 ND

14 C-Bb 0.25 1.14 0.18 0.10 1.05 0.01 ND
B-BbLb 0.25 1.47 0.26 0.18 1.39 0.01 ND

C-BbLb 0.23 1.48 0.23 0.20 1.34 0.01 0.01

B-Bb 0.38 222 0.24 0.61 224 0.01 ND

21 C-Bb 0.18 1.90 0.20 0.14 1.79 0.05 ND
B-BbLb 0.04 1.45 0.06 0.08 1.22 0.01 ND

C-BbLb 0.10 1.60 0.16 0.11 1.54 0.06 ND

B-Bb 0.26 1.52 0.84 0.65 2.09 0.03 ND

28 C-Bb 0.38 1.76 0.30 0.15 1.70 0.01 ND
B-BbLb 0.43 2.38 0.57 0.50 3.22 0.06 ND

C-BbLb 0.58 1.89 0.73 0.09 2.37 0.01 ND

“B-Bb: Bromelain+B. bifidum,

C-BbLb: a-Chymotrypsin+B. bifidum+L. bulgaricus

IND: Non-detectable,

3
'Tr: Trace.

@2z HE8 A A20H A23(2005)

C-Bb: a-Chymotrypsint+B. bifidum,
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B-BbLb: Bromelain+B. bifidum+L. bulgaricus,
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Table 2. Sensory characteristics of frozen soy yogurts after

14 days of frozen storage
Item Beany Sour Bitter Astrigency Mouth Overall
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Product” flavor taste  faste taste feel  quality
B-Bb 333" 217 246" 318 317 258
B-Bbib 375" 232° 2091 325 375 341
C-Bb 3.65° 368" 394° 384" 4.16° 376

C-BbLb 408" 450" 4.15 441° 441° 445

Fovalue  17.65 24.16 5537 24007 2987 4520

“B-Bb: Bromelain+B. bifidum, C-Bb: a-Chymotrypsin+B.
bifidum, B-BbLb: Bromelaint+B. bifidum+L. bulgaricus,
C-BbLb: a-Chymotrypsin+B. bifidum+L. bulgaricus

** p<0.01 *+* p<0.001.

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