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Effects of Lactose and Yeast on the Growth of Lactic Acid Bacteria and
Sensory Characteristics during the Fermentation of Soy Yogurts
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Abstract

Lactobgcillus bulgaricus and Kluyveromyces lactis were inoculated to Jangyeob and Jinpum soymilks single
or together after the addition of different amounts of lactose to increase the formation of lactic acid and sen-
sory evaluation. The decrease of pH and the increase of acid production during the fermentation of soy yo-
gurts were more effective when lactose was added. And the single culture method was more effective in de-
creasing pH and in increasing acid production than the mixed culture method. Without lactose, the growth of
lactic acid bacteria in samples increased by mixed culture method than by single culture method. However,
the growth of lactic acid bacteria increased more in the by single cultured samples than in the mixed cultured
samples by the addition of lactose. Beany flavor decreased more in soy yogurts compared with Jangyeob and
Jinpum soy milks, and Jinpum soy yogurts had less beany flavor than Jangyeob soy yogurts. In sour taste,
Jangyeob soy yogurt prepared by mixed culture for 36 hr incubation with 4% lactose showed the poorest
score, while soy yogurts containing 2% lactose showed significantly better scores and no significant diff-
erence compared with milk yogurt. Soy yogurts containnig 2% lactose showed no significant difference in

overall acceptability compared with milk yogurt.
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ch=ufeke] w8 v eksly]| sl A L T
of HAMF-E W& E£= Egu ekt A3 Leuconostoc
mensenteroides®} S. thermophilusE E3vloksiol e
) 71 At o] Eoker ste] 8F2E ozt
vlwsisls of AL Heolrb gddrty B watrt.
Pinthong 5-®2 Lactobacillus bulgaricus TH52. 2 %
A3 5H7} S thermophilus 5% == L. bulgaricus
o} A ERPLAF FREok Folvh gttt B
sgict. AalkFEe] EoF ol HAlFI AR
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2} Kluyveromyces fragilis®] E3ul|ofol] 93 F-2
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A&t AdE 2 A v shhs Fo2 3%
HollA] AR A= AFFo g TE FfFoll lactose
2 Hr7}aF & L bulgaricus2 WEWIeF = L. bul-
garicus2} Kluyveromyces lactisZ Egw|okg ¥ A
29} B AREA, hELT =S pH, A4 B
W5 A BA e Bale] 7 &, v wstglct
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M=

NFST2EY Az AHEE F2 FE2AEH
A ok Zlo g ARzAe H Aoz} gulw A
] Z 3} 2 EF (Table 1)2 A}23132. 0 lactose= 1F
A]¢F(Kokusan Chemical Works, Japan)& A}8-3}5ic}.

AL T

B Ao A}g3k "AAFL L. bulgaricus (ATCC
33409)Q 7 &R K. lactis (ATCC 8585)2. IFA1E
bl FRlolA] Eohre g ARSI FF

Table 1. Proximate composition of Jangyeob and Jinpum

soybeans (uint : %)
Jangyeob Jinpum
Protein 40 39
Lipid 19 20
Carbohydrate 35 35
Ash 6 6
Total 100 100

PERESEE]

B2 wix]| 2 HALFE Lactobacilli MRSEHHul 7]
(Difco)s Hw o] 79+ PDIHHu|A|((Difco)yE AMS-
stgch. 59 wjkE ZAbFe] 7§ MRS broth
(Difco)ol|A] 37°C, 2417 B¢t vieatds B me] 7
2% PD broth (Difco)ol|A] 25°C, 24X]17}F F-oF wuleks}
o TR T2 E Axol o]&3}5dct.

27 E2ES| M=

A4E 4 AFF 100 g A-E F FH75 1L
ol 20°Cell A 20412 2 A7 BS AAR
¥ Z%4 1LE #H7sted #271(Goldstar, M-1203)
2 387 vls)3 F cheese cloth T3 o2 o3 A)H
A Z¥ FFE autoclave (Sinsung, Kimtech)ol]A]
121°C, 1587} 7 d 78 = "7 A7) lactose & 0, 2,
4, 8% (wiv) B &Z2 Hrtstdot. A D5kl

= A ALF okl & Ffroll 2% (viv)S] Bl &2 A
3k F 37°CollA 24217k o EAFH o, A
7 x e Eguiede] At A s 37 1% T
froll AFsle] 37°Coll A 24417 HEAIFE Bt o}
e}, dlnj Ay As} G5k Bt pH Zhaet AR
A AR} Az eni 3647 F1t LEAA o
FRT2EQAR)E Azl ch(Fg. 1).

| soy milk |

(Jangyeob and Jinpum soy milks)

li Autoclaving I

At 121°C, For 15 min

l

I Addition of lactoseJ

0, 2, 4, 8% (W/V) of soy milk
l

[ Inoculation l

Single: L. bulgaricus 2%
Mixed: L. bulgaricus 1%, K. lactis 1%

l
r Fermentation I

Single: at 37°C, for 24 hr
Mixed: at 37°C, for 24, 36 hr

!

r Soy yogurt I
(Jangyeob and Jinpum soy yogurts)

Fig. 1. Procedure used to prepare soy yogurts from
two kinds of soy milks.
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Table 2. The kinds of samples for sensory evaluation

Kinds of soybean Jangyeob Jinpum

Cultured methods Single Mixed Single Mixed

Incubation time (hr) 24 24 36 24 24 36

Lactose 2% S1 S3 S5 S7 SS9 S11
Lactose 4% S2 S4 S6 S8 S10 S12
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Fig. 2. Changes in pH of Jangyeob and Jinpum, single
and mixed cultured soy yogurts prepared with the dif-

ferent amounts of lactose. #—@: no addition of lactose,
H—M: lactose 2%. A—A: lactose 4%. @—@: lactose 8%.
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Fig. 3. Changes in titratable acidity of Jangyeob and
Jinpum, single and mixed cultured soy yogurts pre-
pared with the different amounts of lactose. —#: no
addition of lactose, M—M: lactose 2%, A—A: lactose
4%, @—@: lactose 8%.
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Fig. 4. Changes in growth of lactic acid bacteria of
Jangyeob and Jinpum, single and mixed cultured soy
yogurts prepared with the different amounts of lactose.
€@—4@: no addition of lactose, B—M: lactose 2%, A—A:
lactose 4%, @—®@: lactose 8%.
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Fig. 5. Changes in growth of yeast of Jangyeob and
Jinpum, mixed cultured soy yogurts prepared with the
different amounts of lactose. ¢—@: no addition of lac-
tose, ll—M: lactose 2%, A—A: lactose 4%, @—@: lac-
tose 8%.
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Table 3. Sensory evaluation of various soy yogurts, milk yogurt, and soy milks (Unit : score)
Sample” group and Mean
Item F-value
S1 S2 S3 S4 S5 S6 87 S8 S§9 S10 S11 S12 SC SM1 SM2

Beany flavor 3.0 3.3% 2.9% 28" 28™ 25 379 419 35™ 32% 33 209™ 41! 25 25 24%x
Sour taste  2.9%* 3.2 24% 19" 2.1 17 26 2.1™ 29* 27 31° 1.8 27" 3.0%%*
Grain 27% 31 1.9 355 22" 21* 21*  2.9% 23™ 24" 23" 26 4.5° 6.1%**
Mouth feel 3.4° 3.2° 3.00 31" 29 29 27 31* 33 31° 34 26 45" 3.2%*x
Overall 32 32b6° 27 29% 209%™ 26 35 35 29™ 270 29™ 23 3T 2.3%*
acceptability

$1~812 are equal to Table 2. SC: Milk yogurt, SM1: Jangyeob soy milk, SM2: Jinpum soy milk.

ab,c.d

Mean values with the different letters in a row are significantly different by Duncan's multiple range test (P<0.05).
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