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To investigate the new Yoghurt starter, Lactobaciilus helveticus YM-1, which was selected among 14 Lactobacillus
strains, and Streptococcus lhermophi[us CH-1 were inoculated together in reconstituted non-fat skim milk medium and
their growth characteristics and cultural conditions for the mixed culture were examined. The main results of this
study were obtained as follows. The typical symbiotic growth was shown between the two strains and pH and
temperature for optimal growth were 6.5 and 40°C , respectively. Heat treatment of milk was most effective at 100°C
for 30 min. The cell-free filtrate of Lactobacillus helveticus YM-1 had stimulatory effect on Streptococcus thermophilus
CH-1 but the reverse case was slightly observed. Significant difference was observed in the proteolytic activities bet-
ween Lactobacillus helveticus YM-1 and Streptococcus thermophilus CH-1. The former liberated 135 ug free amino acid

per ml of cultured milk, the latter 35 ug per ml.

Yoghurt = 2 7] %le] o}zl = &4l alx] ok o} & bulgaricus?t 70% o145 k#1523, Streptoco-
o} 7] =|ute]l §-Fulo] o8 #HzE A AEQcks @ cci+ Streptococcus thermophilus7} 72l R4 A
o) ol oz QAL glom 2047 ol & FollA EHelgrts gt webd L. bulgaricus 9}
Alolo} A s}skzl Metchnikoff 7} #4=4d (Theory of S. thermophilus= Yoghurt&-F2] vty ==& &
longevity) & 33t ol Foll F8 #lFeo stz 7 Aste ndER olfd el olv] B AT
Alzhslgdem o= AAH R 7y Q7 7F ¥ 2® wp dopivese & o] F s S f{oul ]
frAlE 2 sl zh ==k off FAloll &3t whEwlekAln ks of # A &L

Yoghurt& o]% i e =& HAabzkifal L- =2 AR E ] dAEA FHAE e, °|9}7L~°- o

«©
mii

$%7 dAe T FFe wed el 345 o
g
)

o] starter2] Aute AEzA 71A F o3 gl 2lo] glebx el ek S, thermophzlus“

s

=
actobacilli®} & AL-7+7¢l Streptococci® F4 & of,
Q
q

2t & 4 vk Haenel 5 P &3kl A4z skl A s 5o) Abwtd wor} Yoghurt#:mb oby

Yoghurt A %5 ol 4] ¥2]3t Lactobacilli + L. 2} soft cheese 2] A Zoll ALE 5= Ald oz §



43 vy Eolth, B A7 S.ithermophilus CH-
19 AE%£AL dorE Lactobacillus sp. &
7) fsl A 4F 2] BAZFTFEo A L. helveticus YM
-1 Adwstglon], 2% yoghurt starter &
Aol 75 AES A AWE L. helveticus
YM-1 3 S.thermophilus CH-1 & 39 =-x] w9
A Aol A w5 5l Edhulok )]

i 3L
ol Y554 % HPEAE AP Aholch

Mg F

H oo Fo) ALL3 FELE =2
FAED Fal 1479
Denmark 2] Christian Hansen ¢1-F 4ol 4] Zokuto
S. thermophilus CH-1 & Al-g3}9lch 2l872o
8l 121C, 15 %F 7RbE#E 5miel 3 YEbn
(10%, w/v)si=x]dolA 29 kAo g Algw)ek
dond Fao) utafr 5C WAtz EE

e EFE x|

Skim milk” (Difco. Co.) & FHoll %o #3
10% (w/v) 7t s|=% stglem, 100C, 30%7 =
w5kl
Starter culture & M= gl M=
Lactobacilli+ 37C, Streptococci+ 42 ol]4]

7t owekslgom, whEuloke] A9E 1L.0%H S,
f{}"ﬂ%kgl AEE 0.5%4S AFste] A A
°l 1.0%7F A st =t
Cell-free extracts 2| X|=
100m] &] MRS ¥ x]*" of) F&=ell wa}A] 0,2~0.5
%9 glycines #7Hal oh-g 12417k Hol wjekslo]
Aet Fall s 3482, Hemme 5 o] d4lof  no}e}
Azatedel. Az AgE 25Tl XEswA
AH&- 3k o

Cell- free filtrate 2| XM=

Fig.17 28 9oz wooja g A2

Titratable acidity 2] &&

Koburger 5% 2] wrlol] #3519

Colony count 4}

oFF 2.5 o] F o]

Lactobacillus strains 3}

o ot J}L

shai ek,

wj kAl BCP-agar

[1=E]

=
LactobacillusZ 3 £ 0 2 = ©l&

= 1

.

ul] 2] & Elliker lactic agar Wi =x]¢
(pH 5.4) & 77 #8314l Streptococcus 82
2+ Trypticase soy agarwf=]"™ (pH 7.0) 5 A}&
stk 7]l A& =22 Standard count method'™

o Falol AAlelelen] 37C, 4841 4% hebdk A

iﬂwon

Kor. J. Appl. Microbiol. Bioeng.

Non fat skim milk (10%, w/v)

Inoculated with overnight culture of [. helveticus YM-1
Incubated at 37°C for 12 hr.

Cenltrifuged at 8,000 x g for 20 min., 4°C
Supernatant

Added D.W, to original volume

pH adjusted to 6.8 with IN-NaOH
CenJErifuged at 27,000 x g for 25 min., 4°C
Supernatant

Filt&red with Seitz filter (0.45 um)

Sterile cell-free filtrate

Fig. 1 Procedure of cell-free filtrate preparation.
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Table 1. Effect of cell-free extracts of Lactobacilli on acid production of Streptococcus thermophilus CH-1 in milk

Incubation (T.A.)

Lactobacilli Strains 2h 4h 6h 8h
12091 2.45 4.50 6.50 1.75
bulgaricus CH-2 2.45 4.50 6.50 7.90
HY—4A 2.40 4.35 6.40 7.55
YM-1 2.50 4.50 6.90 8.25
helveticus 1AM 1042 2.45 3.80 5.15 6.20
CH-1 2.25 4.00 5.75 6.75
1AM 1043 2.15 4.40 5.50 6.50
casei IAM 1045 2.15 4.35 5.25 6.40
3012 2.30 4.15 6.10 7.00
YIT 9018 2.25 4.15 6.00 7.00
IAM 1084 240 4.30 6.55 8.00
acidophilus CHR-27 2.50 4.30 6.55 8.05
thermophilus 1390 2.40 4.05 5.45 6.25
plantarum IAM 1216 2.40 4.15 5.40 6.30
Control 2.10 3.85 5.00 5.95
Incubation temperature ; 42 +0.5°C
Amounts of addition ; 0.5%
15.0 9
8 I
10.0 F— E
L)
3
2 °
£ 2
- Gt 7t
= 3
s S
g 5.0 Z
: 3
6
] 1 i 1 1 L 1 1 1 [
0 2 4 3 8 10 0 4 6 8 10

Incubation time (hr.)

Fig. 2 Acid production of mixed and pure culture of

L. helveticus and S. thermophilus

42°c.

w ;L. helveticus YM-1,

® ; S. thermophilus CH-1

in milk,
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Fig. 3 Growth curves of mixed and pure culture of

L. helveticus and S.thermophilus

42°c.

A ;L helveticus YM-1, (pure)

® , S. thermophilus CH-1 (pure)

A 5 L. helveticus YM-1 (mixed)
O ;8. thermophilus CH-1 (mixed)

in milk,
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Fig. 5 Effect of incubation temperature on acid
production of mixed and pure culture of
L. helveticus and S. thermophilus in milk.
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Table 2. Effect of heat treatment of milk on acid
production of mixed culture of L. helveticus
and S. thermophilus.

Titratable acidity
Heat treatment g yhr. CH-1 L hel YM-1  Mixed
65°C, 30 min. 4.05 2.70 7.0C
85°C, 10 min. 4.60 3.00 7.20
100°C, 30 min. 5.00 3.20 7.60
121°C, 15 min. 4.60 3.10 7.50

Incubated at 42°C for 5 hr. in skim milk.
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Fig. 6 Effect of cell-free filtrates on acid production
of L. helveticus and S. thermophilus
42°C.
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Fig. 7 Effect of addition of cell-free filtrate of L.
helveticus during the growth of S. thermophilus.
in milk, 42°C.
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Fig. 8 Proteolytic activity of mixed and pure culture of
L. helveticus and S.thermophilus in milk,
42°C.
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Table 3. Effect of heat treatment of milk on acid pro-
duction and proteolytic activity of mixed
culture of L. helveticus and S. thermophilus .

Incubation time (hr.)

Heat treatment Item 0 4 6
65°C, 30min. T.A. 150 5.0 7.40
PA. 006 0107 0.189
85°C, 10min. T.A. 160 6.0 8.0
PA. 0075 0185 0.220
100°C, 30 min. T.A. 160  6.20 8.30
PA. 009  0.20 0.243
12°C, 15min. TA. 2.0 6.0 8.10
PA. 017 0285 0.325

T.A.: Titratable acidity

P.A.: Proteolytic activity at 650 nm
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