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Quality Characteristics of Frozen Soy Yogurt Prepared with
Different Proteolytic Enzymes and Starter Culture

Jung-Eun Lee and Sook Young Lee*
Department of Food & Nutrition, Chung Ang University

This study was carried out to evaluate the quality characteristics of frozen soy yogurts prepared with different
proteolytic enzymes and starter culture. The viable cell counts of lactic acid bacteria in frozen soy yogurts were
measured 10° CFU/g by the single culture method, while 10° CFU/g by the mixed culture method except o-
chymotrypsin treatment. The viable cell counts of lactic acid bacteria did not decrease after freezing for 30 min
in ice cream maker. The lactic acid bacteria from the mixed culture showed better bile acid tolerance than those
from the single culture. The lactic acid bacteria from the frozen soy yogurt prepared with o-chymotrypsin and
mixed culture of Bifidobacterium bifidum and Lactobacillus bulgaricus showed better acid tolerance and bile acid
tolerance. The highest(73.45%) overrun was observed in the frozen soy yogurt treated with o-chymotrypsin and
mixed culture of B. bifidum and L. bulgaricus. The melt-down percent was higher in the single culture than the
mixed culture. In sensory test, the frozen soy yogurt prepared with @ -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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Table 1. Viable cell counts of B. bifidum, L. acidophilus and L. bulgaricus of proteolytic enzyme-treated soy yogurts and frozen soy

yogurts fermented with various starter culture

(unit: 10° CFU/g)

BbY BbLa BbLb
Enzyme treatment Product
B. bifidum B. bifidum L. acidophilus  B. bifidum L. bulgaricus
Soy yogurt 04 13.1 13.6 19.9 276
Untreated Frozen soy yogurt 0.2 11.1 14.8 153 16.1
Soy yogurt 25 224 21.8 69.3 328
Pr .

otease from A.oryzae Frozen soy yogurt 12 21.7 213 30.8 252
Bromelai Soy yogurt 2.8 31.8 40.2 34.8 49.6
omefam Frozen soy yogurt 1.8 19.5 23 204 255
. Soy yogurt 2.1 2.5 2.6 7.5 7.1
o-Chymotrypsin Frozen soy yogurt 35 1.6 2.1 238 2.5

UBb: Inoculated with B. bifidum, BbLa: Inoculated with B. bifidum and L. acidophlus, BbLb: Inoculated with B. bifidum and L. bulgaricus



TR &4 AT Y starter culture®] £37-0 whE frozen soy yogurt®] 254 679

Table 2. Acid tolerance (pH 2.5, 37°C, 90 min) and bile acid tolerance (0.3% oxgall, 37°C) of B. bifidum, L. acidophilus and L.

bulgaricus of frozen soy yogurts

Acid tolerance Bile acid tolerance
Product” Type of lactic : . 2) : i 2)
acid bacteria Viable cell counts Survival rate Viable cell counts Survival rate

(10° CFU/g) (%) (10° CFU/g) (%)
U-Bb B. bifidum 03 1.5 0.3 13.6
U-BbLa B. bifidum 11.0 1.0 85.7 77.2
L. acidophilus 15.1 1.0 66.8 45.1
U-BbLb B. bifidum 26.5 1.7 87.7 573
L. bulgaricus 16.1 1.0 91.8 57.0
P-Bb B. bifidum 0.1 1.0 37 313
P-BbLa B. bifidum 22.1 1.0 133.0 61.3
L. acidophilus 1.6 0.1 189.0 88.7
P-BblLb B. bifidum 38 0.1 265.0 86.0
L. bulgaricus 6.4 0.3 239.0 94.8
B-Bb B. bifidum 0.2 0.1 32 17.7
B-BbLa B. bifidum 16.0 0.8 16.1 82.6
L. acidophilus 537 24 166.0 74.4
B-BbLb B. bifidum 241 12 128.0 62.7
L. bulgaricus 4.6 0.2 144.0 56.4
C-Bb B. bifidum 1.9 0.5 10.2 29.0
C-BbLa B. bifidum 17 1.1 84 53.8
L. acidophilus 59 2.8 12.2 57.8
C-BbLb B. bifidum 44 1.6 22.5 80.9
L. bulgaricus 6.2 2.5 234 92.1

YU: untreated, P: protease from A. oryzae, B: bromelain, C: o-chymotrypsin, Bb: B. bifidum +B. bifidumm, BbLa: B. bifidum +L. acidophilus,

BbLb: B. bifidum+L. bulgaricus, ®Survival rate (%).
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HEwolA 7] 5879} overrun® o-chymotrypsin 21 2]
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olx=g Az7|A FEAlzke] Aol wil overrun©]
Hl A AA3) Frksle] Anboa giRE AR 208
WA 258 o2 HuA o= )

& drddMe 2aAE el sl et overrun 3
39l ApelE vepflon] otelizy Alxr|e] 308 2
O 2 o-chymotrypsin *| 2|2 B. bifidum¥ L. bulgaricus
E@ucte] A9 M 2 7345%00W GE A BT
= 9.33~36.43%2] overrun®] FAEHTh Rajors} Gupta®:=
O HEEAE R H&-S dElste] AR soft
type oto]2IAR 9] overruns ST A, K2 AxF
A|BFNAME overrun®] 52.8%7F FAHIoU YFETHRe
Hl &0l £ETF overruno] SopFthal B I3ITH oo 72
o] £ A7 M frozen soy yogurt®] overmund 2 A%
¥ frozen yogurtdl H|3te] w2 A3 Yeplledl, ol
overrun®] /3ol FFL v e 8R0E, & LTEE mix9
T IEE FF € 24, 9] whipping ability, ¥
719} A& 5o Ao 23t Aoz AztHt.

Soll2le Mzl O|Xl= dE

Frozen soy yogurt’} 60%- 5t AjZke] 7 o] uwhe}
20~22°C9] AL2oA 102 AL sohfizle Aes &4
3 A= Fig 29 2o 27 108 S92 tiNE AES
o] Fopllgle A= UM FAxFF gl Aol A
3ol whe} Helizls FErt ST Al8e ol
de ATE B. bifidum TSUIREAY BlEAAHEE, A, oryzae
EZRE #&23 PR E4-HEF L bromelain A <ol A
308 T 408 F¢ w48 FUkIey, o oFele A
o] W7t ¢lsle™ 608 ZAIANE 68.0~77.3%% a-chy-
motrypsin X 2l<-(11.2%)1 ®lsted A Frtetsich. S
G A5 molfzle AEe HELAFEe] 7P AN
o RE AEZF 7] 10894 608 & T A= MM

3] F7}8Ht.

3 GEHYA Ol E o-chymotrypsin A 22 A &3 &
E NBAM mohliglye el XBFRFH Fre] I Fot
Wele A4S velglont, Z3hjdelrs BE AlsoA
FEgto] BlEo] Follge S UYEReER AY
23} FRo) ] mohligls A B dEu YR
o 2 AEsb ue BTt

aaxgel winPE-e geElste] A= frozen soy yogurt



680

Bb

Overrun (%)

25 30

Overrun (%)

Overmun (%)

b,

15 2; 30
Time (min)

Fig. 1. Effects of types of starter culture and enzyme treatment

on the overrun of frozen soy yogurts.

O—< @ Untreated, A—A : Protease from A. oryzae, 0—[ :

Bromelain, O— QO : a-Chymotrypsin, Bb: B. bifidum, BbLa: B.

bifidum~ L. acidophilus, BbLb: B. bifidum~ L. bulgaricus.

8 #eH 542 %71 A Teble 33 At

A &2 o]Hu|(off-flavorye FH)AW, &5k ¢ Heouke 3
71atant. Frjddle A& 93k p<0.001)E VrER o
aaxeFe] vEgadTrt 9 ve Aoz HiEY
o BE A& F9Ae CBbLb AlE7T 7 FHjEU) v
2 e Aog HriEden U-Bb AE7} 7 FHAWr)
e Ae® AT AvkEoR B bifidume L. bulgar-
icus RG] 739 dEugRT FU[-HWrE HA Ve A
22 GriEn). 2uld) genkd BE AR FolA C-BbLb
NEZF 7P 24 ¢on A Qthl B YL (p<0.001)
e wet e Abel7t gle Ao=E HriHA.

Aol Axe 7I3EE Hrigh A3 A5 {0
(p<0.001)8 YEeRflo] BE ANEF 594 o-chymotrypsin

Table 3. Sensory characteristics of frozen soy yogurts

FFANEAREA A 33 A4 6.3 (2001)

— e

30 60
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Fig. 2. Effects of types of starter culture and enzyme treatment
on the melt-down percent of frozen soy yogurts.

O—< : Untreated, A—A : Protease from A. oryzae, (1—] :
Bromelain, O—O : a-Chymotrypsin, Bb: B. bifidum, BbLa: B.
bifidum+ L. acidophilus, BbLb: B. bifidum~+ L. bulgaricus.

glzo] 7V £A HriEen 53] pH 5.66, AH=7t 058
2l C-BbLb AlE9} 29to] 7bg FA H7hE U THp<0.001).
w3l gAA e Ante] A= B, bifidumt L. bulgaricus
Eghufoe] GdEMYET 7 ¢ £ ZoZ HUEUE
b, o] TrEujgAlo] Bo] AAHE acetic aicd7} At F
A 2 JFE vz ALE Ad

Qetelae] A7 HlEAAEFo] Adcka BrhE ot
a-chymotrypsin ] &Zo] FEHTZ H7HEAeH, ol o
chymotrypsin *12]22] 739 overrun®] F/de] E37] WEo]
23 AztEth 53] Overnme] 7Hg 2 F4E C-Bblb A
B7} 7p Regoy 379 p<0.001). B3 AR
NM= B. bifidum™ L. bulgaricus EFENSEA ] TSo)FR
o YoM el Azto]l ¥ Ry H7EUTH

2]

Tl

Product” Beany flavor Sour taste Bitter taste Astrigen taste Mouth feel Overall quality
U-Bb 2.35¢ 3.00° 3.61% 2.50° 2334 2.07°
U-BbLb 3.00° 238 3.24° 2.55¢ 1.76° 1.76
B-Bb 3.57° 2.17° 2.60° 3.14¢ 3.32¢ 2.46°
B-BbLb 3.79% 2.32¢ 2614 3.07¢ 3.57° 3.46°
C-Bb 3.61% 3.68° 3.96® 3.79° 425 3.75°
C-BbLb 4.147 4.50° 4.36* 4.39* 4.68* 4.53*
F-value 17.30%%* 24.16%+* 16.20%%* 30.39%%* 104.04*** 79.34%%%

YU: untreated, P: protease from A. oryzae, B: bromelain, C: ¢-chymotrypsin, Bb: B. bifidum, BbLb: B. bifidum~+L. bulgaricus, *** 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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