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Abstract

This study was carried out to investigate characteristics of acid and alcohol fermented milk by mixed starters
made by Lactobacillus bulgaricus (KCTC 3635) and Kluyveromyces marxianus (KCTC 17212) for 36 hours when

the curds were formed. Final pH and titratable acidity were about 4.5 and 0.68%, respectively.

The viable cell

counts of lactic acid bacteria and yeast for alcohol fermented milk were increased to 3.2x10° CFU/mL and
5.3x10° CFU/mL, respectively. The ethanol contents increased to 0.35% during fermentation. Antitumor activities
of the fermented milk against tumor cell lines, such as HEp-2, HEC-1B, SW-156 and SK-MES-1 showed to 86.6,

70.3, 60.4 and 57.14%, respectively.
Key words :

Jo
P
=\
flo

fu

Lt o
o fm Hu
y

2 ¢

Y
oy
ésg

w10 og,i )

Lo

L)
o,

1k 9\11’4-(Lee et al., 1999). A<=
12 Al ol(kefir)= ZFFA]oKcaucasia) AH2A]

oft
R
)
9
ol

i

=
=]
o
o,

>,

* Corresponding author : Chang-Han Kim, Department of Rood
Science and Biotechnology of Animal Resources, Konkuk Uni-
versity, | Hwayang-dong, Gwangjin-gu, Seoul 143-701, Korea.
Tel: 82-2-450-3688, Fax: 82-2-455-1044, E-mail: chhan@kon
kuk.ac ki

252

alcohol fermented milk, Lactobacillus bulgaricus, Kluyveromyces marxianus, antitumor activity

oA el 718 eHE BES 3 S A(Analie et
al., 2002), T}t £/e| FAHt(Lactobacillus acidophilus,
Lactobacillus kefir, Lactobacillus casei, Lactococcus lactis,
5V 8 X(Candida kefir, Kluyverom-
yces marxianus var. marxianus, Saccharomyces cerevisiae )
7t g Sle 2L Wojg] Beokel Kefir grain £ 143
o] ¢la, THE LF -G v)sf folic acid, vitamin B, - B; ¢
B90] 0 9 80l 4T AW fokrel o, 94 A

f &3 Fd 8 § AFAFLE 77 EHCletus ef
al., 2001; Lee et al., 2000; Luis et al., 2003; Shim et al.,
1998; Kamila et al., 2005). &3t AL HE HE /= 4
A G857t Tol 2% FEAAFE Azl FHSHA AL
H31 gt TEF AR o) &%= Lactobacillus £2] o7
T3 713 o EAgte frdelv 718 ZR/E £l st
AT {71 st AlFe AR 7|54E Fodst

Lactococcus cremoris

o
=



Lactobacillus bulgaricus$+ Kluyveromyces marxianus®] &% ~EIE1E o] &3 7|54 2R G EA 253

o pHE Aetsln o2l Ewel fAvIAE A 23S A
Aeted W A s AR AAEHE YeRle A
O = dHA JUTHKIm ef al, 2000). WA £ A= HEl
A ol BEF g Zah e AR
romyces marxianus®} A+t % Lactobacillus bulgaricus®]
EFAEEE o] 83 HARE At vt ZIbE oF
2%, pH, 24, ethanol ¥, 3k &gl thef Lol
A AT

22 Kluyve-

JERUET

A 2%

LR Azl AMEE 2ElE ZAld= GddF Lacto-
bacillus delbrueckii subsp. bulgaricus KCTC36352} Kluyve-
romyces marxianus KCTC172125 A}&3}91.2 ™, Lactobaci-
llus bulgaricus+= MRS agarZ ©]|-£3} 37C incubatoro] 4]
297 HA} vidstR AL, Kluyveromyces marxianuss GPY
agargE ©]-&3lo] AJHE|R]|ZE wkEo] 30T incubatorol A 2
Zb ujekated Al RESH] ARSI

Aol AM&-3t FUMEFE SK-MES-1(human lung
carcinoma), SW-156(human kidney carcinoma), HEp-2(human
larynx carcinoma) 2! HEC-1B(human endometerial adenocar-
cinoma)E AR5l 2™, GibcoAKLife Technologies, Inc.,
Rockville, ML, USA)¢] #lR] & o]&3a}c] A whekstsich

SK-MES-1, SW-1568} HEC-1B A ¥3: RPMI 1640,
HEp-2 M| EF+= MEM 8iX]of] 10% fetal bovine serum(FBS,
heat inactivated)-2 373+ WX E ALESld 37CAAM 5%
CO, WiF7IellA] w3t

§=l- AE_I.E.|0| xx-” ai ':”'_8_ ol x.“_l_

B oA AMRE K marxianus®t L. bulgaricuse ZYZ%
GPY broth, MRS brotho]l 30, 37Celd 2217+ Hulokai,
10% 3 @A) F wiAlol| A 22t 347 197 & e gt &
ZF ol £% 8|2 1: 22 ZABATE TER AZRE Y
3k AFRE ASFHAETHEEERTY, Ansan, Korea)E
AHEBIE oY, TER ARE Aol &3 2EHE HE
(%)t 30°CAA] curd7} FAEE A1-Q 36A1Z71A]

FANA AzsA T

g Al rpme} MEY
T zEEE AFT F AW 22 d7)(model TGR
1-D, Iwashia Co., Japan)S ©]-&3}cd 30TColA] 0, 30, 60 2

90 omoll A Zhzte] Ao} AR E EAsle] HHe] W
pmE Ak

36A12F B uj ket WA froll tisted AT, pH, A

I ethanol & S TE Adsd 532 364
et BEATIHA 4AZE HA 02 RS AFH 5K K
L. bulgaricus= BCP agar®} MRS
agar 5 mLo|| Z}Z; 3] MA]E_ 1 mLE 7}k colony for-
ming wit(CFUmML)E 2439tk pHE Se/d= pH
meter(Beckman mode No. 72009, Germany) 2 27 3}53t}.
27 A== Nakashini®] ¥ (Nakashini, 1967)0] 28] 2&
+ 10 mL9] &5/ 10 mL, phenolphthalein -89} 0.5 mLZ
7¥8ka 0.IN NaOH g4 o2 A3 & alkali 273 F& A&
sl 2 3k9] 10% 2 Al 319t} Ethanol 3-& Amerine
59 W H(Amerin et al., 1967)°] W} steam distillationS- 3}
o] A#HE FFU-S thermal conductivity detector(TCD)7} 3
Z+=l GC(Varian 3300, Sunnyvale, CA, USA)Z A}-8-3lc] &
e

marxianus<= GPY agar,

3O|r-

LERE FFE @95 Do) Ast in vitro 3
o] MTT assay (Monks ef al., 1991; Rubinstein et al., 1990)%.
24519} 3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazolium
bromide(MTT) assayr= A& TFA XL wEZ=glo} Y
succinate dehydrogenase® MTTA| ko] wkg3led WA E =
v ik Ao R, 7 TF AX
FE 2477 BRE wjFetn TUHAE F4 dAERE AV

T 4817 FRE wFerdT). wide] Eur] 47 A
FEA X THAE SFAHAAERD S H7He well, v dulA]
71 well (blank well), Wi =] o} SUAZ 524G A|
2o} A7}8 well (drug blank well)s] MTT(0.5mg/mL) &
50 uLE 27t 2713 3 96 well plateE 37Col) A 4217
7} wjFste] formazan B3 REAIF AL, 7T wjdo] ¥
F A4E2](1,000 rpm, 5 min, 4C)std A A At
At YA BalA717] L5t
o] dimethyl sulfoxide(DMSO)E 2z} welld 100 uL4 37}
3+ & plate shaker (Wallac, Finland)ol| 4] 20%7F iyt & =zt
well?] E3EZE 570 nmol| X multi-well scanning spectro-
photometer£ A5} th. MTT assayi= (1-(OD of treated
cell/OD of control cell))x100& AAsl % A& 2 el

o, JAl&o] 50% o]d -l TF AE F4 A
0T idkm @A sk

formazan®} k&

TV A I A <) -i

A71 blue formazang

3



254 B HAA ] A 269 A 235(2006)

41

p )
|
gk

]
om

HHFAl = rpm &Y

wl o pm el A AL Fig, 19)4 vehd u}g}
k. Z47E 36213 vl Al e HE Aot 4 A FE
Ehd Z o2 60 pme 2 Z1 wjdsle] LEAIZ FE Rl
A ER(2.49x10° CFUML)YE 8 fAHR(1.15x10° CFU/
mL)o| 7H Bo] FA S I At A TH0.7%) % Bkt 0
pm#} 30 rppmS FE g Zo] 7} gllen, 90 rpme] Zzio]
A BEAIZ A §AFF9.1x10"° CFUML)S 22 &%
(1.1x10" CFU/mL)2] 2415 60 rpmol|A] HEAA-S wjEc}
Zadte AR Jeisdth & H‘hﬁr are| &3 AEEE
o] &3l WBRE AT Afols FA gl ohd 60
rpm o2 MBSk Ae] o% EAAHUEL & 5 USUTh

o

=

AT ARE 2:19) B]EE A2sled 30T 60 rpm
©02 36A17F e HEAA AT BEFY AT AR
o] A4 W3l= Fig 2 ola] Uehd wle}l 2t} mjok 27
ol L. bulgaricus’= 4.3x10° CFU/mL, K. marxianus’= 2.5%10°
CFU/mLe|AE Zlo] v 36713 Foll =
mL, 5.3x10° CFU/mL7HA] Z7}8t4t). vl ek 847k o] o=
AE(K marxianus)o] W 271 o WME Aoz AEHY

1% 08
[
14} 07
a ———
E
gt f ~3| 72
E =
& oo} Jos®
oD [0}
3 8 Joa 2
— [
8 6t o3 ®
2 =
ﬁ 4 402
7 1
! {o
0 — . 0
0 30 60 90
RPM

Fig. 1. Changes of viable cell counts and titratable acidity
in fermented milk with mixed starters at different
rpm at 30T for 36 hr. W : Titratable acidity, @ :
Viable cell counts of L. bulgaricus, O : Viable cell
counts of K. marxianus.
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Fig. 2. Changes of lactic acid bacteria and yeast cell counts
in fermented milk with a mixed starters during
fermentation at 30°C for 36 hr. @ : Viable cell counts
of K marxianus, O : Viable cell counts of L.

bulgaricus.
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Fig. 3. Changes of pH and titratable acidity in fermented
milk with mixed starters during fermentation at 30T
for 36 hr. A : pH, W : Titratable acidity.
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Fig. 4. Ethanol contents in fermented milk with mixed
starters during fermentation at 30C for 36 hr.
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larynx carcinoma)ol] 3} 86.6%, HEC-1B(human uterus
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Table 1. Antitumor activities of fermented milk against
tumor cell lines by MTT assay

Cell Lines

HEp-2” HEC-1B” SW-156” SK-MES-1*

Inhibition (%)  86.6* 70.3*% 60.4* 57.14*

* . Sensitivity i.e., % inhibition > 50.
) HEp-2 : Human larynx carcinoma.

9 HEC-1B : Human uterus carcinoma.
) SW-156 : Human kidney carcinoma.
9 SK-MES-1 : Human lung carcinoma.
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