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Abstract

The inhibitory effect of antibiotics on growth of lactobacillus, streptococcus and bifidobacteria was examined
to develop the selective media to isolate and enumerate bifidobacteria from the fermented foods containing
various lactic bacteria. The growth of lactic bacteria was inhibited seriously but that of bifidobacteria was not
inhibited by gentamycin or ripampicin at the concentration of more than 100 pg/mL. However lactic bacteria
did not grow in MRS broth containing 50 pg/mL of ampicillin and the growth inhibition of bifidobacteria
occurred. The growth inhibition of bifidobacteria was more severe than lactic bacteria in 100 ug/mL of
fosfomycin. Therefore, the MRS medium containing 80 ug/mL of neomycin sulfate, S0 pug/mL of gentamycin,
50 ug/mL of rifampicin, 15 pg/ml of nalidixic acid and 3 mg/mL of lithium chloride was concluded
selective for bifidobacteria, but restrictive for the other lactic bacteria present in Kimchi and cheese.
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Table 1. Effect of gentamycin and rifampicin on the growth of lactic bacteria
Strai Gentamycin (ug/mL) Rifampicin (Jg/mL)

frains 0 100 150 200 100 150 200
Streptococcus thermophilus ATCC 19258 4+ + + - + + -
Streptococcus diacetylactis +++4 + - - + - —
Lactobacillus plantarum ATCC 14917 ++++ -~ - - + - -
Lactobacillus acidophilus KCTC 3145 +H++ - - - + - -
Lactobacillus. brevis ATCC 14869 +4+++ - - - + + -
Lactobacillus helveticus ATCC 15009 ++++ + + - + - —-
Lactobacillus bulgaricus ATCC 11842 ++++ + + - + - -
Bifidobacterium longum ATCC 15707 ++++ ++++ +++ ++ ++++ +++ ++
Bifidobacterium infantis ATCC 15697 ++++ ++++ +++ ++ ++4 +++ ++
Bifidobacterium bifidum ATCC 29521 ++++ ++++ +4++ ++ +++ +++ ++
Bifidobacterium breve ATCC 15700 +4+4+4 +++ +++ ++ +++ +++ ++

++++: 3.5~2.50 in O.D at 660 nm, +++: 2.49-2.0 in O.D at 660 nm, ++: 1.99~1.00 in O.D at 660 nm, +: 0.99-0.1 in O.D at

660 nm, —: <0.09 in O.D at 660 nm.

Table 2. Effect of ampicillin and fosfomycin on the growth of lactic bacteria

Ampicillin (ug/mL)

Fosfomycin (ug/mL)

Strains

0 50 100 200 100 200 300
Streptococcus thermophilus ATCC 19258 ++++ + - - ++ ++ ++
Streptococcus diacetylactis ++++ - - - ++ ++ ++
Lacobacillus plantarum ATCC 14917 ++++ + + - + + +
Lacobacillus acidophilus KCTC 3145 ++++ - - - +++ +4+ ++
Lacobacillus brevis ATCC 14869 +4+++ - - - ++ + +
Lacobacillus helveticus ATCC 15009 ++4+4+ - - - ++ ++ +
Lacobacillus bulgaricus ATCC 11842 ++++ - - - ++ ++ +
Bifidobacterium longum ATCC 15707 ++++ - - - ++ + +
Bifidobacterium infantis ATCC 15697 ++++ ++ + - + + -
Bifidobacterium bifidum ATCC 29521 ++++ ++ + - ++ + -
Bifidobacterium breve ATCC 15700 +++4 - - - + + -

++++: 3.5-2.50 in O.D at 660 nm, +++: 2.49-2.0 in O.D at 660 nm, ++: 1.99-1.00 in O.D at 660 nm, +: 0.99-0.1 in O.D at 660

nm, ~: < 0.09 in O.D at 660 nm.
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AHEE7} 50 pgmLoliort, B. infansis, B. breves)
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Table 3. Effect of selective media on the growth of bifidobacteria (unit:cfu/mL)
Strains MRS NGRN NPNL

Bifidobacterium bifidum ATCC 29521 6.4x10° 1.9x 10° 2.1x 10
Bifidobacterium longum ATCC 15707 7.1%x10° 3.0x10° 1.9% 10°
Bifidobacterium infantis ATCC 15697 6.7x 10° 2.5x10° 3.8x107
Bifidobacterium bifidum B.b-11 9.8x10° 3.4x10° 1.2x 107
Bifidobacterium longum B.b-46 9.4x 10° 1.2x 10° 7.4x10
Bifidobacterium infantis B.b-02 6.4x 10° 9.2x 10 5.8x 10

NGRN: neomycin sulfate 80, gentamycin 50, rifampicin 50, nalidixic acid 15 (ug/mL).
NPNL.: neomycin sulfate 100, paromomycin sulfate 200, nalidixic acid 15 (ug/mL).

T2} A9 ‘?r*}s']'%i ¢ v, NPNLE|A| & AH8-& of B}
Thi Ee 9] 48 Lehhsich

Teraguchi 5-%0)] §-#] &)} 4] bifidobacteria®] 1H-&
9)8te] A}8%+ NPNLuj=]2] A4 742 neomycin
sulfate 100 pg/ml, paromomycin sulfate 200 pg/ml,
nalidixic acid 15 pg/mL, lithium chloride 3 mg/mLE
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Table 4. Effect of selective media on the control of
lactic bacteria in Kimchi with age and cheese

Titratable Total lactic Total lactic bacteria
acidity  bacteria on  on selective media

(%) MRS (cfu/g) (cfu/g)
Kimchi 0.15 2.7%10° -

0.36 1.9% 10 -

0.65 2.7% 10° -

0.71 20x10° -
Cheese (pH)

5.02 4.8%x10° -

5.14 2.5%10° —

* - negetative in selective agar plate at 1077 dilution.

Pseudomonas sp., Bacillus sp. 5 %714 7o) WA=,
Ol 5L & 1 AFo] JAHY s, $AF T2
L. mesenteroides, L. plantarum, L. brevis. Streptococcus
sp. §9 tjekit fibde] Bodle A7) A==
ZAoE A . 7l T Al Fxe tE e
£ el $A1A7) A olA] L. mesenteroides, L
plantarum, P. cerevisiae, S. faecalis 3 AFAAlo] L.
lactobacilli7} H-2]=lg]e D=1 L. mesenteroides= 7] =] 2]
s7)el ZHES A48 vebidaL, L brevisel L.
plantarum-2- L. mesenterotdes7]- Zag e Jepyt
char sjodch. t£§) cheese] F$ellw &A% clokdt
frihte]l A3 Zleg o8 ik Cheddar
cheese2| 7§-9- starter 4] Lactococcus sp7} F2 A%
Ho]x) 12 gjlom, o] cheese A3 2 F 10'~10° cfu/
g2 EAEAT 44 /1Y Foll 10° clugo
734 53 9lew, 2713 starter ©]2]2] non starter
lactic bacteria7} A|F3Z] Fof Agko g Z| 3|} 44
Y o] Fol= 107 cfu/g oo EAldh= ZoR
X 5% 31 ¢Jrh®. o] & non starter lactic bacteriaty FE
Lactobacillus sp.o] ™ o]5-2 =9} =:A5} flavor 3 A
o ZA 7lqdsh= e CQEM glr}. 3+ neomycin
sulfate 80 pg/ml, gentamycin 50 pg/mL, rifampicin 50
pg/mL, nalidixic acid 15 pg/mlL, lithium chloride 3 mg/
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Table 5. Counts of viable bifidobacteria on selective media and total lactic bacteria on MRS agar in Kimchi and

cheese mixed with bifidobacteria respectively (unit: cfu/g)
Samples Acidity Total Ia‘ctic Bifidobacterium bifidum Bifidobacterium longum Biﬁdobac{erium infantis
(%) bacteria ATCC 29521 ATCC 15707 ATCC 15697
Kimchi 0.17 7.9%10° 2.8x 10 1.2x 10 5.9x10
0.40 1.9% 10 7.1x 10 3.4x10° 1.6x 10
0.69 8.1x10* 6.2x10° 8.7x 10’ 6.9% 107
Cheese (pH)
4.95 43x107 1.9x 10’ 3.6x107 435x10
5.13 1.7% 10 6.7x 10 1.4%x 10 3.1x10

mLe] ZA4-& zh= AR E o] 83l X E T
F SA4A7IHA A= Aol thelRl bifidobacteria
£ 4 £33 F ¥ #4159} bifidobacteria g A1
¥ A= Table 59} 2}l Holla|9} o] YA
0.15% viehdl o2 x|l e} o] F AT 5
7} A7}¥ bifidobacterialt} A& #9+= BE AL
0.682] Al 7l=|ol|x] e} o] FfAbt 4(8.1x10° cfw/
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o] & Wi x| & bifidobacteria®®. oA A7lE AR Rw
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2] bifidobacteriag AH3}8] 2 sl9dw Beerens®2
Y o bifidobacteria A S-o] 2] o3k v|a)x] =]
uk, EghulloFA] agar ¥ 2] 4del el colony] 7]
2 8 sokshs o) ¢ch &2 bifidobacteriaz}
a-galactosidase & AJ A3} ) EAL o] L3l
"] 3} Chevalier $™-& X-o-gal-g i o)) AH&-
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Akt B} 453 B8 ASdde AR #1g
w7k alo] w5 g Wl A2 AzhEh, 33A|
x| Zo| A o} o] o] 58] F fAT ot FH W
371 wol, A7} bifidobacteriaz} & FAMF T2 £
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7], colony#} o] #4t 50 2 bifidobacteria s 413}
7]efl= o8¢ Bl e g A4t vt E AgelA
AAE vz E AR o X} 2| Zel| A9} 7o )
kgt fAbdo] B o2 E2AE Az HA Uk
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Adr o g AHE 5 it o] AHulA]e] X-a-
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7b 2% A% A48 w3 gle] bifidobacteria 2 #<ld
+ S1siehAR AR, 014k} AlRelA] bifidobacterias]
Al A] & A2l glolAl bifidobacteria®} AJS-2
o} 4)8}=] 924 lactobacillus, streptococcus 5-2] §-
AT AL 7Pse A dAlshe wixl 24E 2AS
= 282 & 9 bifidobacteria®] 5-& 2| A7
7] e R YA E e o] 83} neomycin
sulfate 80 pg/ml, gentamycin 50 pg/mL, rifampicin 50 pg/
mL, nalidixic acid 15 pg/ml, lithium chloride 3 mg/mL2}
X-o-gal 100 UME H7}eHe o] o] Eahsole} Azt
Hc}

2 %
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Azs7) Ae) chord GyAle} JgH N KE 2
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H i}, fosfomycind 100 pg/mLo]Ake] XA o
Hb A2t bifidobacteria®] AY§-o] ] oA = ]c}.
Neomycin 80 pg/ml, gentamycin 50 pg/ml, ripam-
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E Aoz Felg 4
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