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Y. H. Yoon and J. K. Cho
Department of Animal Science, Chung-Ang University

ABSTRACT

Studies on the antimutagenicity of Lactobacillus spp. and Bifidobactrium spp. against 2-nitro-
fluorene have been conducted utilyzing Salmonella typhimurium TA 98 in order to characterize the
activity by the starter and non-starter strains, The average antimutagenic activity of Lactobacillus
spp. and Bifidobactrium spp. against 2-nitrofluorene was 20.29% and L. plantarum CU 722 revealed
the greatest mutation inhibition activity of 50.34%. An intensive antimutagenicity was found in the
cell wall and cytoplasm fraction of L. plantarum CU 722 in skim milk culture showing inhibition rate
of 34.9% and 24.5% respectively and very low activity remained in cell free broth and in lactic
acid. The optimum cultivation time for Lactobacillus spp. and Bifidobacterium spp. to inhibit mutation
was 24 hours and the optimum preincubation time of the reaction mixture containing the mutagen,
lactic culture and indicator strain was 60 minutes, and the optimum incubation time for the test
plates was 48 hours.
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HAA A AAuAE AT E Jdellle
Ro2 pa@vt 9 oH(Kurmann, 1988).

i3 44 Eo] UelE 84 Foe gEdd
ojdAe Zetde ITAEY BRIV AL
(Reddy %, 1983; Gilliland, 1990; Reddy %,
1992; Shahani, 1980), 3 %3 9= e 2
Y ol SHE fAA e EQdolg NEE
9 9A S Foqse Aoz g2 H(Feronst
Vogelstein, 1990). wetA dgAle 224
Eduod NEFH L ZYsiA dA e 84
& 7HAY AFe fAR Wol A% AX F
2 A 84 Bt FEHI Ut FEAH
4 e 2R% el MR dd olgHe /U
Salmonella typhimurium ©\\} Escherichia coli &
ZZ o]43 nAE EQ¥e] B4y ol (Am-
es %, 1975; Hosono 5, 1986a) 247 & 313
Edwol9A EAZ A% F vehte 899
o] N7 AL A2 & e ALE KA
5 tH(Hosono &, 1986a; Renner9} Munzner,
1991; Bodana$} Rao, 1990). Hosono ¥ (19-
86b)& urE G} 35ty WHER, & B
24 2435 Agshe FEo] S BIIAL
SEA7E 3y Edyel fEEd 4ni-
troquinoline-N-oxide (4NQO)el ths] FEa¥
o] Al & w3l

2 a3 AE 2-Nitrofluorened] Ho|UHA
o] Lactobacillus spp. $} Bifidobacterium spp. €
ZFo g3t Yehte FEdoldAd nAe
@39 vj%FAIZ}, preincubation A7}, E3H)9|
BEAZMY] 933} AX 239 84 B=E T
387] 93t FPHA

I,z 3 ¢y

B A3 kefirs} yoghurto A ¥8l€8 Lacto-
bacillus spp. 40759 £ AFHdA Bi F
Lactobacillus spp.$} Bifidobacterium spp. 1745
% 57435 AHgslt RYFFY e

2782 B4 Switzerland®] kefird} yoghurtel
A 2849 27F, Greeced A 475, Hungary]
A 193, Austria 333, France 13, Neth-
erland 573, Finland 533, Sweden 33,
Norway 3#3%, Denmark 3@%, Spain 3&F,
Germany 4%, England 37F Folv £
e 19969 79R2HH 19979 89% V1 F
of ¥ =ik

#%¢] 8% MRS broth(Difco) 2 37CA
sz MFde 10%(w/v) A5 0.2%
(v/v) BFst 37CAA oF 24X 7 Wigd &
curd7} A Y AL 4CAA BAFHA A5
Atk

B Ao A& Salmonella typhimurium TA
8L FEAEY FIATLENH BEFIRS
v F%9] vj¥-& Nutrient broth(Difco)o Na-
Cle A7ty 37¢9 Shaking incubatoro]A
o} 16417+ vl %¥3le FAREA Y Dimethylsu-
lfoxide(Merck) & #A7tste] —80cold Bast
wA AHg-3tgTh

2. ZF7E 2Z1(5-9)3t S-9 mix2] M=

Eduiold E49 vjAE AW Holfd
B4E TRFE AT YT FE02
PAHRA S Z2387] Q8 g E E4E A
Atk 27d B AT FYATLE
B 2L uigton S-9mixd RAE 939
AFe 7+FAEZ(S9) 2.0ml, 1.656M MgCl:-0.
4M KCl salt 1.0ml, IM Glucose-6-phosphate
0.25ml, 0.1IM NADP 2.0ml, 0.2M sodium phos-
phate buffer(pH 7.4) 25ml, HWFFF4 19.
7omlE Este] 2A A

3. AEEFel gEotold B3

Top agar 100ml (34 I3 agar 6g, NaCl
5g)& microwaved]d %< 3 0.05mM L-his-
tidine /biotin 10mlE AH7ste] 3JL& FRA
45CE FAAIIZ APF] ol EF 2-ni-
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trofluorene 1004 (10 ug)& 23 Lactobacillus ¥}
ko 1004 & F7tetdeh. £t pH 742 =
A4 0.1 M potassium phosphate buffer 0.5ml
T QAR Wy e FEd Aol S9
mix 0.5mlE F7FE th 16X M FAD S.
typhimurium TA 982 1004l H7M&tic}h. 2 &£3}
& 37¢Y incubatorol] 4] 3087+ ofu] ujokgt
F 2mle] top agarg H7tstd wE U@
minimal glucose agar plated] %% t+& 37C
oA 48412 wi%G Fo] 5 E ATdtd 34
3} Wold Edo] AJtHA gL YRTE
£ 100u9] Wold A A 10049) dimeth-
ylsulfoxideZ} H7bs ek Qo] AL
positive controld] o colonys9] ZAAEA &
et Z 48 A 77 2749 plateE AHE-
dtg.on 334 uHE-ste] A3t

4. Lactobacillus spp.2} Bifidobacterium
spp.2] MZAT|of o5t shEciH0[@ &M
dsts 01X = 20l

Lactobacillus spp. 2 Bifidobacterium spp. ¢
) FA k) e & EQye] a3E S
9ate] dad gxlfol AT 0.2% AFS
T A2 g7l wgstEA 0, 4, 8, 12, 24, 48,
72, 96A1Zmktt Al 2 E A A AT

ZF9] g Zte] el &4 mA=
dgaQoz F39 MG g 8d& &
Agaon Zzto] test tubed) 2-nitrogly-
cerine(100ug /mg) 100ul& A7} F cultured
milk 100ul, 0.1M potassium phosphate buffer
(pH 7.4) 0.5ml 28 S. typhimurium TA 98
100u & &E3Fto] 37 g3t A 304, 60%,
120%, 180¥-vic} 2mle] top agarE minimal
glucose agar plated] F33ta] thA] 48A17
Fetsich

5. 28 EEA 2L 2|8t Hgt

1008 N3 wigst 10048) 2-nitro-

fluorene(100pg /m) & &3}3k3L 0.1M potass-
jum phosphate buffer(pH 7.4)& 0.5ml J7}3}
o 37clA 4 0, 24, 48, 72, B6AIT T

ABAA FAA AZruith 10049 S. typhimur-

ium TA 985} 2ml9] top agarE 3 7}3lY mini-
mal glucose agar plates] %2 3}o] 48A]17+ v %
F A3,

MESHYE U WRINET e 3

Test tubee] 100u1¢} 2-nitrofluorene(100u /
ml)s} 1%¢] 24-e 100ul EFsE3 0.1M pot-
assium phosphate buffer(pH 7.4) & 0.5ml 37}
g}, T3S 37C, incubatorol A 0, 24, 48,
72, 96N 7t Wi F3PAA F-0] - A|Zhwtet S. typhi-
murium TA 98 10011} L-histidine /biotine] &
4 top agar 2mlE 3718t minimal glucose
agar plate 9] 3% 3}o] 37T A 4847+ wj o
g ol E9H] dAEHE 244

ATAHE, okl AR A Edo] Hald AX,
AXA 283 AEY T AE ALY &
ddoe] AAEA L AU HA, d4 A%
7ol e MFAE e ste] AAANEY A
AMZE AG gy Loz Felst] B
393 289 A XS pH 7.022 =348 0.1M
potassium phosphate buffer2 33] A3¢ +
5@ A X F9 449 lysozyme3} mutanoly-
sing ¥4 A7z 37CcAM 1IN AAd F
o]& thA] 1,200 rpmo] A 1087+ Y4 &3l
AEAS} XY 23 A XYoe] B3d AXE

53t9th

I #= o 23

1. Lactobacillus spp. % Bifidobacterium
spp.0ll &lst S0 &N

Lactobacillus spp. L2 Bifidobacterium spp. ]
¢} 2-nitrofluorened] W§ FEAWo)Q A
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& Fig. 1] A A=A}, Lactobacillus spp.<] 3
& FEadold A& 20.53%% L, Bifidobac-
terium spp.9] ¢ FEAHold BAL 21.69%
gov 1 YFA e 20.29%% e

Lactobacillus & %) 7%] A& FEdnold
Ao} 245N en $8 JFAe YA =
& &ow uw L plantarum 30.7%, L. delbrue-
ckii 27.0%, L. fermentum 19.7%, L. paracasei 18.
9%, L. casei 17.0%, L. acidophilus 16.4%, L.
bulgaricus 15.8%¢] E@wo] AARAR L 4z v}
gl #FEE M 2 dAEHE B
F3% L. plantarum CU T22Z. 50.3%9] 9A&
e BQY}. Bifidobacterium spp.8]l 73$- B.
breve ATCC 15700°] 26.7%2] ddold ¥4
g

E9d9ol9 ER & ANQOE WAY F =489
of AN FE 3T A% BEFF 2FF U
Buo] 90%E A3 se 129 dAEHE BA
on 213F F 23F ] 80% ol3te] A&
etk gA8A e AXE  Lactobacillus
spp.7} Bifidobacterium spp. Btk 738A vehd
ou g3 wel oA AL {FA% &
o2 Ytk olF 7M1 94 4FE 13
#3%E L. plantarum KCTC 104822 99.3%¢]
72 AT S YAt 99 A& 2
2 8 o FEQY gAY §L Hold
o ma} 2A Fol& By F Ade AHdo] 4%
59t} Hosoro 5 (1986b)el Escherichia coli
B/r WP2 trp~ her- #5& o]-&3tof 4NQOd]
W Ao BANPGA F 7% =Y
AA G L N, S. typhimurium TA 98¢]
streptomycin-dependent #3<1 SD 510& AH&
3] AAIG AY A& Streptococcus thermoph-
ilusS} Lactobacillus bulgaricus7} 2tz} 83.14%,
98.58%¢] A AL vehd Aoz uug 4
o} FARG A S B

2. 2-Nitrofluorene S0 MM F2|

=X

Ao Azt fitste] AAshe 4wl
¥} o] &5 HjA R AXYE F AEAF A
¥y JEg PR3 3437 L. plantarum CU
722 AFAE EYE B9 9A¥Y XS
23§ A Table 19) AAL v At ¥iF
A3} Falg AT WMo|YgA &4 Aol E M|
IG At AXHEY qAEY] & Aoz
goggen, AX7t A3 E3A gt uF

Qe g $E9 qARYLS bl Al

] 2B gduol dAgA ] /M & AU
91%& Jehfen AEd Rio] 24.48%, A
¥y 239 AT} 18.02%, whole cell #5o)
17.16% 18] 3 whole cell& A3 Wik o)A
5.43%<] g4l e Rez gz

Nadathur §(1994) & 2%¢] 24+ wastA
B SHE AHANE Fo] AT AP A
q 9% qAate de Aoz By
E NgAgee 79 Aolg Holi gloH,
Hosono 5(1986a) & 96A1717}A] 2] whg-oA 3
Ao A% Edbe 3A YEUA] e A2 B
IZF vl ok, AaFo| EEAM AAse A
o 93] pHE B30 B4 nBES YAz =
A7t oy Edye] FEERY g sdd
o] JA o A YFe AA YA & F 9l
153

3. BEM0| BY| HHZ

Hj FA o] g 7] FEGHE B4
€ L. casei KCTC 2680, L. delbrueckii subsp.

Table 1. Antimutagenic activity of cell components
of L. plantarum CU 722

Components Inhibition(%)
Whole cell 17.16
Cell free cultured broth 5.43
Sonicated cell 18.02
Cytoplasm 24.48
Cell wall component 4.9
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Fig. 1.

bulgaricus KFRI 673, B. bifidum ATCC 11863,
B. breve ATCC 15700, L. casei YIT 9018 &
AHg-3le] gAH wl Aol A 0, 4, 8, 12, 24 48, 72,
96A1 7 i FstAAM Az & EQH
colony 4] 7t A3} 0] wjE A &S B
&893, 2 As+E Fig. 19 AA s
AAFF7 AR 8l 43S e o
29l 24719 12/ 7k A 2447 vl SE Wi G
A 7HF & FEQH VL A= AL
2 bt =8 waA o] 4827+ At 96
AZE FHAA 2 GA @] At PR
vebstth Hosono $(1986a)o] Str. Faecalis
IFO 129648 7HA 2 vl g3taA 33 At
vad BE A7 ol FHE 12417 1A 9] A
E547F Z7FPAA 1247 o] F 2441 7HEH THA]
Zade 3248 B9t 3 Hosono 5(1988)
L L. delbrueckii subsp. bulgaricus$} Str. sali-
varius subsp. thermophilusZ FY9& 43 A3 L.
delbrueckii subsp, bulgaricus®] 739 48X 7}ql,
Str. salivarius subsp, thermophilus= 24X 749l Z}
Zt 7HE 28 A A4 ¢ e ALE YL
o 5 g5 BT BA7E 9718 gARA

Changes of antimutagenicity of cultured milk during cultivation.

T 748 A2 YEsith

oJRoE uFo] B o FAtde] wEAZt]
A7 2 AR g} Edwio] JAEH B
o AL Baste ez AlgdE.

Eduyoly B4 {47 HEF SOmix B
Salmonella typhimurium TA 989] E¢9-& 37T
o)A ouju sl Al7te] FEAH] A vl
Ae FL 7 FFE A3 $33%e o
AD}E Fig. 20 AN L. acidophilus
KCTC 2182, L. casei KCTC 2680, L. delbrueckii
subsp. bulgaricus KFRI 673, L. plantarum
KCTC 110, B. bifidum ATCC 11863, B. breve
ATCC 15700, L. casei YIT 9018 5¢] #52 4
A&t A}AM L. acidophilus KCTC 21823 F &
3059 A, L. casei KCTC 26808 60E A, L.
delbrueckii subsp. bulgaricus KFRI 673 60%,
L. plantarum KCTC 11023 308, B. bifidum
ATCC 11863% 30%, B. breve ATCC 157002
120%, L. casei YIT 9018 60+ v ool A 2}
Zt 714 w2 JAEEE B o] AFE FF
& o 30%e0A 60% culuFAZAN MY =
< 44 el
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Fig. 2. Effect of preincubation time on the antimutagenic activity of Lactobacillus spp. and

Bifidobacterium spp. in cultured milk.

Hosono 5-(1988)¢] L. delbrueckii subsp. bulg-
aricusS} Str. salivarius subsp. thermophilus & 7}
AL g $E G2 498 AN e 44 3
A7+t 121749 pre-incubation timeo]A 73
2L JA8S 2 AAE vy ¥ #
o] & veh it

Fddold FASAFHNAN AdF WY
A3} EQWlAEA, S-9 mix, Salmonella typhi-
murium TA 98 2 top agar £¢3 3 minimal
glucose agard] FUsHA A 3 v FA 7k
AR deFaqiezr use] wjgA
AA g BA 24 AHE Fig. 29 A
&qi

Lactobacillus spp.$} Bififdobacterium spp. ]
Y7o ANYF 49 JFXE Vet A3
g Y BA7S FAoz 3 Hal AU
th7l 48A17F o] 3 REE 2 B4 o] AR FUtH
€ A% e

Hosono % (1986a)¢] AFeMe 24+ #F2
dEE FER7F A BT wet £
A Adtste 4TS Bad E AN E &
Zoc} oke) Aol BeLent MAZe) H3t

SRA AALe ARE AT ol 8A2E
Askab A% 37hshe A S Yehd,

N2 <

ANFd] o3 FEAolY g4 BHL T
3l7] $lste] E4wold E3 2-nitrofluorene
o] ti§ Lactobacillus spp.$} Bifidobacterium
spp.o) FEAMIY BH FFe Ao,
Aol X 2 8§49 JHZ7A& Salmonella typ-
himurium TA 98& o]-&3l9 2489t Lacto-
bacillus spp.$} Bifidobacterium spp. BT 20.
20% %9 AABAHE BYF Lactobacillus
spp. & 20.53%39} Bifidobacterium spp. £ 21.63%
o AAZAHNL Jepholen #FEE MY 2
BAL B #F L. plantarum CU 72224
50.34%2] A8 L Yeli At L. plantarum
CU 7229 gRF Mgl FEddo] &4
BEYE 2399 v AXY AR L AEF A
Bo)A 34.91%9} 24.48% % w2 BAE B ut
W AEE FHEA G iGN E iy @
& g4 eyt FEdHo] 84& Yeh)

- 88 —



Aol 84

Ao2 FF MGAZE 24X ] g o]
dolgl BAT A v R A¥EE

1,%

oo oujjFAIZHE 60Ro2 AAY wH, o

< e

G 48/‘]7P ol ez ¥ W N =
£ 23

V. #3128

. Ames, B. N.,, McCann, J. and Yamasaki,
E. : Methods for detecting carcinogens
and mutagens with the Salmonella /mam-
malian microsome test, Mutation Res,
31:347-364(1975).

. Bodana, A. R. and Rao, D. R. : Antim-
utagenic activity of milk fermented by
Streptococcus thermophilus and Lactobacillus
bulgaricus. J. Dairy Sci. 73:3379-3384(19-
90).

. Feron, E. R. and Vogelstein, B, : A gen-
etic model for colorectal tumorigenesis,
Cell, 61:759-767(1990).

. Gilliland, S. E. : Health and nutritional
benefits from lactic acid bacteria, Fed.
Eur. Microbiol. Soc. Microbiol. Rev. 87:
175(1990).

. Hosono, A., Kashina, T. and Kada, T. :
Antimutagenic properties of lactic acid-
cultured milk on chemical and fecal
mutagens. J. Dairy Sci. 69:2237-2242
(1986a).

. Hosono, A., Sagae, S. and Tokita, F, :
Desmutagenic effect of cultured milk on
chemically induce mutagenesis in Escheri-

10.

11.

12.

13.

. Kurmann, J. A,

chia coli B/r WP2 trp~ her~ Milch-
wissenschaft. 41:142-145(1986b).

Hosono, A., Shashikanth, K, N, and
Otani, H. : Antimutagenic activity of
whole casein on the pepper-induced muta-
genicity to streptomycin-dependent strain
SD 510 of Salmonella typhimurium TA 98, J.
Dairy Res. 55:435(1988).

: Starter for fermented
milk. Section 5. Starter with selected in-
testinal bacteria. Int. Dairy Feed. Bull

(1988).

. Nadathur, S. R., Gould, S. J. and Bakal-

inesky, A, T. : J. Dairy Sci. 77:3287-3295
(1994).

Reddy, B. S., Engle, A, Simi, B. and
Goldman, M. : Effect of dietary fiber on
colonic bacterial enzymes and bile acids in
relation to colon cancer, Gastroenterol,
102:1457-1482(1992).

Reddy, G. V., Friend, B. A., Shahani, K,
M. and Farmer, R. E. : Antitumor ac-
tivity of yogurt components. J. Food.
Prot. 46:8(1992).

Renner, H. W. and Munzner, R. : The
possible role of probiotic as dietary
antimutagens. Mutation Res. 262:239-245
(1991).

Shahani, K. M. and Ayebo, A. D. : Role
of dietary lactobacilli in gastrointestinal
microscopy. Am. J. Clin, Nutr, 33:2448-
2457(1980).



