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Abstract

This study was carried out to investigate antimicrobial and antitumoral activities of Candida kefyr TFP7
isolated from Tibetan fermented milk. Strains of TFP1~10 were isolated from Tibetan fermented milk by agar
diffusion method using potato dextrose agar(PDA). Antimicrobial activities were examined against 18
microorganisms of food-related bacteria, yeast, algae, fungi and actinomycetes isolated from soil. Antitumor
activities were examined against 9 human tumor cell lines. Strains of TFP2~10 showed strong antimicrobial
activities against Micrococcus luteus ATCC 11880, and strains of TFP6~10 to actinomycetes, Streptomyces
murinus JCM 4333. In antitumor test, all isolated strains(TFP1~10) showed the growth inhibition of SNU-5 and
SW-534 by 60% and 70%, respectively. Among those, the strain TFP7 showed the most antitumor activity,
which was 77.5% for SNU-5 and 76.5% for SW-534. The strain was identified as Candida kefyr by use of API

20C AUX kit and scanning electron micrograph.
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1.0%2] 413t 1.0%9] @222 Fidte Aoz Basiych
Nakanishi(1967)= kefir grainol|A] Streptococcus lactis, Bacil-
lus kefir, Lactobacillus bulgaricus®] §-2Ht2} Saccharo-
myces fragilis®] ERE E#&|l Wi, Kandler#} Kunath
(1983)L kefir grainol|A] heterod -5-AH+-2 E2lalA] Lacto-
bacillus kefire}ir M 2-& 5 S 315 21, Bottazzi(1980)2
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kefirZ B-2l8te] oF 10°2} Lactobacillus plantarum®} 10°2]
Candida kefirg ZAL=2 KAl FolA] 329 F A5o]
14339 goll Ttate] TR 12740 gof] w8 fejdoa
=%om, 45 AV &, Lactobacillus plantarum} Candida
kefir FolTte] B9 Ul B9 7L & Tl HlF] =& 7
&S etk Bastgich

LEAE WS WA A Ties dpgdA deldo
fasjo] Fapopnieite] ghgfo]l FrtEal, FRlel)
3Ado] i 2-fo] A= -FAF 9 glucose} galactose 7
s=o] 3t F
E‘r‘:ﬂ Bi2, folic acid, nicin, 28] A2 A2 & T11)
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A it 7HgelA S8ete Bl BAEREREH SRS
Hejate] A aAdd FABYE HENN D AT B
FE gk

ool ARSE 18FF9o AATF= Gram positive
bacteria 37 Bacillus subtilis 1AM 1069, Staphylococcus
aureus 209P IFO 12732, Micrococcus luteus ATCC 11880),
Gram negative bacteria 33FF(Escherichia coli BE 1186,
Salmonella typhimurium SL 1102, Pseudomonas fluorescens
IAM 1201), 8% 3¢ Candida albicans 1FO 1594, Crypto-

coccus neoformans, Saccharomyces cerevisiae 1FO 1008), 37

sfol T Penicillium nalgiovens, Trichophyton rubrum,

Trichophyton mentagrophytes, Nannizia otae, Aspergillus
niger ATCC 9642, Alternaria alternata, Glomella cingulata
[FO 9767), 2% 13F3(Chlorella A2Dl), WA 173

(Streptomyces murinus JCM 4333)E A}8-5}9ith

o U HAMET
ool AME-EF 9F 7ol EokM E 3= HEp-2, SW-534
(human larynx carcinoma), K-562(human leukemia), SNU-5

e Opt

(human stomach carcinoma), SW-156(human kidney carcino-
ma), KB(human epidermoid of mouth carcinoma), SK-MES-1
(human lung carcinoma), Farrow(human melanoma), WiDr
(human colon carcinoma)Z A}g-38}d 31, A EEAS =33}
7] 9l A}8-8F A AA 5= NIH/3T3(mouse kidney)E A}

gslrt

¥ 2 AT S 9
gk W] R 242 Table 13} rom ALg-gt wjx]=
(USAYA &-& T ated *]'*9“‘5}%1\1]{Ch0i 2002).

DE ZOR ¥ 25 om® %3] ufokg Zals ~ = (Corning,
N.I, USA)o 37T A 5% CO-& 373d=
st Al wiFalATt. v S 23]4 feeding BHHA FLAE
7} S48t confluency 7t == AldellA] Ak Hf bl
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Table 1. Cell culture medium

Cell line Medium

SK-MES-1 MEM(Eagle's) + 10% FBS(HI) + 1%
penicillin/streptomycin + 1% Glutamine + 1%
nonessential amino acid + 1% sodium
pyruvate + 1% MEM vitamin

K-562

SNU-5

SW-156 RPMI 1640 + 10% FBS(HI)

SW-534

Farrow

KB MEM(Eagle’'s) + 10% FBS(HI) + 1%
nonessential amino acid

HEp-2, WiDr MEM(Eagle's) + 10% FBS(HI)

NIH/3T3 DMEM(Eagle's) + 10% FBS(HI) + 1%
penicillin/streptomycin

o 100 mL¥ EF3je] DFE O, TS | BFolH

Z=3ked 27T rotary shaker incubator(Model TGR NO.1-D,
Iwasha, Japan)ollA] 39zt &k wjokslgic) o wjgdS
3,000 rpmoe.2 15%-7F A1 E-g](Union 32R, Hanil Science,
Korea)dted, 1 A M-S rotary evaporator(Heidolph VV
2000, Germany)® 7+t %23 thg, phosphate buffer solu-
tion(PBS)2 & x| &3] Alg-stHr)

Bacillus subtilis= peptone BJZ|(37°C), Staphylococcus au-
reus= bouillon ¥ R(37C), Escherichia coli+

lon B}2437°C), Pseudomonas fluorescens'= bouillon v}=](28

glucose bouil-

T), EX 3 Cryptococcus neoformans-2 potato dextrose agar
) 2](277C), 28] YA EE 3 sabouraud HiA|(277), =
2829 Chlorella’= Armon's A-5 8l|R], WA Streptomy-
ces murinust YME(27TC), 2%o]HF = 55 potato dextrose
agartZ|(27T)E AH8-5k5 th(Na, 2003).

7% plate= AT TR vt $F 34 plaes} &
A% plates zA st ALgatRem, 5% H% plated]
A wiA] 20 mLE petri dishol] §-o] &1A|7 31&& 1t
3, A wjket AT LA HEFste S mLE
%‘—Bﬂxl Aol FFo= ‘ﬂ%&%i”', @F A plates T&
3 ujx] o 5 mLE 93 3lod plateE A8 A}
43ttt gl —;78% Koneman §(1979)2] el
u}} cylinder plate®] .2 8k om 27T ~37C, 18~244]
Fulokst] ol Lhehyd ojA| kel AL S ste] 1 &
245 et

H:>J b [N o

o

MTT test

Fddd AR

MTT test2 th&3t o] AAlstgct

%, 7t YA 2Fuitke] HE w29 Al FE(Lee, 2000)E A
Zpod 24078 ST BT T, FRAE SHANBAL A
21913 LA 48R 9 IR Wge] B AL
Aol ZFM Tt TUNE FAAAEES A1 well, vf
FulAE £ well(blank well), Hj °&HHX19} FTUHAE 44
A E2o] = well(drug blank well}o]] MTT(0.5 mg/ml)&-<j
50 pLE Z+z} "71gk & 96 well plateE 37Col Al 441 &
7} Wi Fsle) formazan S FEAT) 2, F7} v o] B
ZT PAEE T A7) blue formazan 3A]7])7] Y5l
DMSOZS 7} welld 100 uL® 7131 & plate shaker(Wallac,
Finland)o|A] 208-7F wwtdl & 2 welle] 358 multi-
well scanning spectrophotometer(microplate autoreader, Bio-
Tek instrument, USA)Z 570 nmollX] E3%=& Z#st3rh
ZOAE Z24] A B+ {1-(OD of treated cells/OD of
control cell)}x1002 A4+t %A s&R2 Yerglom, A
8-g<] 50% °]7d<l 7ol AH7}F vk Bt THAlley
%, 1988; Suganuma &, 2001).

2ZFe &3

Hr

=
T (=1
7349 SE]= potato dextrose agar(PDA, DIFCO, U.S.A))
APARIRA B o] 83te] 2dzE ekt HAE] A AA

scanning electron microscope(S-800, Hitachi, Japan) o 2 2
3lg o el AL API 20C AUX kit(API bioMerieux,
France)& AH8-3te] B4 3stith

=2(aFe gaEy
e dE S 2EE 10719 #5355 228t TFP1~10
o= sk

Table 204 H& dle} o] g4 AAloA = Micro-
coccus luteus ATCC 118800] thste] B2 FFHTFP2~10)9}
vk 91 Streptomyces murinus JCM 43330 thidle] Eejt
F(TFP6~10)7} Falgh A&AA] &35 vepligich ¥4,
Staphylococcus aureus 209P IFQ 12732¢] tisle] Bl
(TFP1~10)8} & RQ Candida albicans 1IFO 15949] tl5}q
He8l3(TFP1, TFP2, TFP3, TFP4, TFP5, TFP6, TFP7,
TFP8, TFP10), Cryptococcus neoformans©l thste] el
(TFP1, TFP2, TFPS5, TFP6, TFP9, TFP10), Saccharomyces
cerevisige 1FO 10089]] thale] H-2]73(TFP9, TFP10)9} &
sto] = Penicillium nalgiovenso Ti3le] 2] T#F(TFP3 ~
10y vioke Asela] EohS ERARITh G, Bacillus
subtilis 1AM 1069, Escherichia coli BE 1186, Salmonella
typhimurium SL 1102, Pseudomonas fluorescens TAM 1201,
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Table 2. Antimicrobial activityl) of isolated strains of yeast from the Tibetan fermented milk after incubation for 24 hrs

Isolated strain

Test organism

TFP1  TFP2

TFP3

TFP4 TFP5 TFP6 TFP7 TFP8 TFP9 TFPI10

Gram positive bacteria

Bacillus subtilis 1AM 1069 - -
Staphylococcus aureus 209P IFO 12732 10% "
Micrococcus luteus ATCC 11880 -
Gram negative bacteria

Escherichia coli BE 1186 - -
Salmonella typhimurium SL 1102 - -
Pseudomonas fluorescens 1AM 1201 - -
Yeast

Candida albicans TFO 1594
Cryptococcus neoformans
Saccharomyces cerevisiae 1IFO 1008 - -
Algae

Chlorella A2DI - -
Fungi

Penicillium nalgiovens - -
Trichophyton rubrum - -
Trichophyton mentagrophytes - -
Nannizia otea - -
Aspergillus niger ATCC 9642 - -
Alternaria alternata - -
Glomella cingulata 1FO 9767 - -
Actinomycetes

Streptomyces murinus JCM 4333 - -

1"

17

2"
14

1"
12

1
11

10"
11

10"
17

"
1"
15"

10"
- 14"

14 14 12

D Antimicrobial activity was expressed as inhibition zone diameter(mm).

2
W ; weak clear zone.

=
=2/

Chiorella A2D), F33o|Q1 Trichophyton rubrum,

Trichophyton mentagrophytes, Nannizia otae, Aspergillus
niger ATCC 9642, Alternaria alternata, Glomella cingulata
[FO 9767 daixe Bl AA A 54 a95

ERfA] kst

Table 304 H= ulo} o] E-2]@F(TFP1~10)+ SNU-5
(human stomach carcinoma)ol|#] SW-534(human larynx carci
noma)oll A 21z} 60% 2 70% o]ite] AsoA] a3E =2
ot o X S48 S8 A8 ARes A 2]
NIH/3T3(mouse kidney)2] 7% 30% njvte] A-&A] g
Z Ho| 02 A TSR A E KA g3} e Zlo

|£540] A e

2 Wo}l F)F(TFP1~10)= A =

b

Re

2 BeksjojAnt,

E3), TFP78 KB(human epidermoid of mouth carcinoma),
HEp-2(human larynx carcinoma), SK-MES-1(human lung car-
cinoma) 2 WiDr(human colon carcinoma)el] thal z}z} 52.6
%, 64.4%, 62.8% F 61.6%2] Y& BIF Hol HE E
g #FE vgtd o] & $YEHAE YR

ol RelitFEe FwEAAH dgEde AHE T
HAEF v}, TFPTRFE Mgl B387)1=2 stgirh

el

Me T

2lat3 TFP 79| =X

2] @5 TFP7-2 potato dextrose agar(PDA) AP uA] ofj 4

24 7} v k3t & scanning electron microscope(Model : S-800,

Hitachi, Japan)2.i2 ##&3t A3} Fig. 13} Zo| Wil el

ojom, Aol ofz] Fojr Fotd FE7} FEHA
API 20C AUX kitE o] &3te] F% 3 Zu}l Table 4044

Hl= vk} o] %IDgko] 99.80] 1, Tgke] 0.470]9, atypical

r\l
=
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Table 3. Antitumor activity of isolated strains of yeast from the Tibetan fermented milk after incubation for 24 hrs

Isolated strain

Cell fine TFP1 TFP2 TFP3 TFP4 TFP5 TFP6 TFP7 TFP8 TFP9 TEP10
SNU-5 61.3 71.7 60.8 74.6 76.6 73.2 71.5 65.9 814 71.5
Farrow 18.8 12.4 15.4 6.2 11 13.4 25.5 32 34 25.1
KB 13.1 26.7 6.6 28.4 43 54.7 52.6 36.2 579 59.6
HEp-2 20.3 325 27.7 36.1 51.8 28.6 64.4 15.8 41.1 50
K-562 42.3 70.5 70.7 69.4 68.8 73.3 71.8 694 70.1 73
SW-534 74.9 74 74.2 71.9 753 75.1 76.5 73.5 73.9 73.6
SW-156 30.8 54.4 40.4 55.8 63.2 429 67.3 48.6 60 64.1
SK-MES-1 24.1 332 252 12.3 382 38 62.8 31.6 34.5 40.5
WiDr 10.2 25 26.2 29.6 372 33 61.6 26.1 33.1 52.1
NIH/3T3 9.9 15.4 232 16.3 23.6 21.3 20.8 248 15.2 18.5

Sensitive i.e., % inhibition=50.

Fig. 1. Scanning electron micrograph of strain TFP 7.

Table 4. Results of strain TFP 7 using API 20C AUX Kkit

[tem Strain TFP 7
Taxon Candida kefyr
% ID* 99.8
T** 0.47
Atypical test 3
Result Good identification

*

>

k% .

s

the percentage of identification.
an estimate of how closely the profile corresponds to the

most typical set of reactions for the stated taxon.

3t Hk-g-o] 37l = goode] #H3-S o} type straino| Candida
kefyroll e #FERoY Reld5 TFP7Z type
strain®] Candida kefire] & o] €AE ¥n AES A=
Table 594 R ule}l Zo] glucose, glycerol, 2-keto-D-
gluconate, D-xylose, adonitol, galactose, inositol, sorbitol, a
-methyl-D-glucoside, N-acetyl-D-glucosamine, cellobiose, lac-
tose, maltose, saccharose/sucrose, trehalose, melezitose, raf-
finose= ¥X|¥ ZA3E H<Ql W, L-arabinose®} xylitol=
AX]3HA] gkskt). oA, type strainl Candida kefyr= hyphae

Table 5. API 20C AUX test for identification of strain TFP 7

Test Candida kefyr Strain TFP 7
Glucose + +
Glycerol - -
2-Keto-D-gluconate - -
L-Arabinose - +
D-Xylose - -
Adonitol - -
Xylitol - +
Galactose + +
Inositol - -
Sorbitol + +

a-Methyl-D-glucoside - -
N-Acetyl-D-glucosamine - -
Cellobiose - -
Lactose + +
Maltose - -
Saccharose/sucrose + +
Trehalose - -
Melezitose - -
Raffinose + +
Hyphae/pseudohyphae + -

Symbols : + ; positive reaction, - ; negative reaction
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;pseudohyphaeol| A FAdWES-& Bl WA, Eejat TFP7L
hyphae/pseudohyphaeol| 4] &/d¥Hg-& H Tt

2 o

Elul AL vy G2 2e] 523l Candida kefir TFP72] St
g4 % 6&%‘5;%*0 & AED}] fJete] PDANIAIE o] 87 4
107FTFP1 ~10)& R8st 2 ol ¥
Ao AFEL, AE7 #Hho] e A, B, FFol, 5
F 9 BgozrE R A § 18@ T thato]
A}é}sagtﬁ, T3 9%%94 QANA Az o
ulweteinh §taA AWM E Gram o
[t 2 Micrococcus luteus ATCC 11880 thsle] ¥2j7r3
{TFP2~10)&} AT Streptomyces murinus JCM 43330]]
Watol Hel@AHTFP6~10)7} Felgh ARolAl aate el
AAck A, dereAd HARl A= SNU-5(human stomach
carcinoma), SW-534(human larynx carcinoma)el thale] £-2)
#Z(TFP1~10) 25 zHz} 60%, 70%°]7d2] gl &2
= Jehjlth B3], 75 TFP7LS SNU-5, SW-534¢] ojs}
o 24z} 77.5%, 76.5%2] 7V e B854 aaE e
A

I

OQL'

AL

17 2002 A Lehet ot

® o S
2070 Zolr} olo] AA=HLIek.
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