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Abstract — In fermentation of dairy products, bifidobacteria is used in conjunction with other lactic
acid bacteria, such as L. acidophilus, L. bulgaricus and S. thermophilus, rendering the enumeration
of bifidobacteria difficult. In order to develop optimum conditions for selective enumeration of
hifidobacteria, we examined MIC of several antibiotics against various bifidobacteria and other
lactic acid bacteria. The growth of L. acidophilus, L. bulgaricus and S. thermophilus were inhibited
by lithium chloride at the concentration of less than 4 mg/mi, whereas growth inhibition of bifidoba-
cteria occurred at concentrations over 6~10 mg/mi. Tetracycline and chloramphenicol were also
found to selectively inhibit growth of other lactic acid bacteria at the concentration of 1~3 pg/mi.
Addition of 6 mg/m/ lithium chloride, 1 pg/ml, tetracycline or 3 ug/mi chloramphenicol to medium
was found to be optimal for selective enumeration of bifidobacteria. By using these three inhibitory
chemicals in the TPY medium, higher number of bifidobacteria were selectively isolated than with

NPNL agar and LP agar.
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Table 1. Resistance of Bifidobacterium and other lactic acid bacteria to antibiotics in TPY media

Antibiotics MIC
Strains Ne Pa Na Li Sp Di So Tc Ch
(ng/mf)  (ug/mi) (pg/ml) (mg/ml) (mg/ml) (ug/m!) (mg/mf) (ug/ml) (ug/m)
B. bifidum 50 50 25 10 10 1 2 5 20
B. longum 50 50 15 8 10 5 2 3 5
B. nfants 50 100 25 6 6 5 2 1.5 3
B. breve 50 100 25 10 10 10 2 1.5 20
L. acidophilus 50 50 45 4 6 6 2 1 1
L. bulgaricus 50 50 30 1 10 2 2 0.5 1
S. thermophilus 50 50 75 4 10 6 2 1 1

Ne: Neomycin sulfate, Pa: Paromomycin, Na: Nalidixic acid, Li: Lithium chloride, Sp: Sodium propionate,

Di;

Dicloxacillin, So: Sorbic acid, Tc¢: Tetracyclin, Ch: Chloramphenicol

mimum Inhibition Concentration)+~ 6 mg/m/ ¢]Alo]
), FA|Eo o] o|& x| R| = L. acidophilus, L.
bulgaricus©} S. thermophilus2| lithium chloride |
AR 2 4 mg/mi, 1 mg/mi2t 4 mg/mi=
AeiAr w2} R =R e eRH Kok
Tetracycline-2- L. acidophilus, L. bulgaricus} S. the-
rmophilusel] FHAAsE=%7F 1ug/mi ¢]3}ed L, bifi-
dobacteria 5ol FHAAEF57F 1.5 pg/ml o)A
o AdAF wix]e] FAA2A E3prl glgdon,
chloramphenicol®] %ol B. bifidum, B. longum,
B. infantisS} B. breve2] FHA-AHsH 37l 20 pg/mi,
5 ug/mi, 3ug/mied 20 ug/miel s, L. acidophilus, L.
bulgaricus®} S. thermophilus— 55 1pg/miE bifi-
dobacteriat= WAde] Ztsbsivh o]eldt = Lim
(17) %] A3lell 4] bifidobacteria #FE2] F A4
sl 557} tetracycline& 1.5 ug/ml ¢]Ato}lal chlo-
ramphenicol-& 3ug/ml o|Atelgle= Aol #AFgH
ke veldliom, o] Aldax|e] AAl =N 7}
=4o] ¢l lithium chloride?} tetracycline®} chlo-
ramphenicol®] 7}7re} FolA FF5o] o= Ak
2 A s)E A 2A8F 3 lithium chloride+ Fig.
1ol 42} 7Fo] 6~8 mg/mi EX oA L. acidophilus,
L. bulgaricuss} S. thermophilusv= 743 A& & W+
We Zlox Hop Ad=Hel FAARM $pdl
2b8-% el el Tetracycline& 1~5 pg/ml 5%
oll 4| L. bulgaricus} S. thermophilus+—= 35 "3k
|t L. actdophilusel| gt Al #] A &= tias
vereHFig. 2). Bifidobacteria o5 chlorampheni-
col 3pg/miell % F5-38 AMAFstgdon), ofd 4t
& AAA ]S wekvk(Fig. 3).
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Fig. 1. Growth of Bifidobacterium and other lactic acid
bacteria in TPY medium containing various concentra-
tion of lithium chloride.
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Fig. 2. Growth of Bifidobacterium and other lactic acid
bacteria in TPY medium containing various concentra-
tion of tetracycline.
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Arg-¥ a1 gl NPNLe| #~7i=l BL ) z](13), LP7}
Azl=l LCL w=1(9)2} lithium chloride, tetracyc-
line3} chloramphenicol 5¢] 7%l TPY ul 2] ¢l 4]
AdeiAle A3 ¥|argk Z3e|c). NPNLe| #Hr7l=l
vl X| &) S L. acidophilus, L. bulgaricuss} S. ther-
mophilus & 10° XM 71E=R] ¢dqtoerng A
faxr Zxgk o8] 7o YA B2 bifi-
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\; v haN
1.513\0:3;\: \
_ <
E >
§ 1.0
0.5 - Rl \\\i‘
0.0 ! \n
0 1 3 4

Concentration of chloramphenicol( 2 g/mil)

Fig. 3. Growth of Bifidobacterium and other lactic acid
bacteria in TPY medium containing various concentra-
tion of chloramphenicol.
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Table 2. Selective eftect of Bifidobacterium in TPY media containing lithium chioride, tetracycline and chloramphe-

nicol
| Antibiotics None Lithium chloride tracycline Chloramphenicol
Strain (6 mg/mi) (1 ug/mi) (3 ug/mi)
B. bifidum 7.1 X 1(F 7.0 10¢ 3.0 X108 5.0 x10¢
B. longum 3.7 X 10° 1.4 X 10° 1.0X 10° 1.0 107
B. infantis 3.6 10 1.0 X 107 3.0Xx 10 7.0X10°
B. breve 8.8 X 10° 5.3 X 10¢ 9.7 X 10° 1.6 X 108
L. acidophilus 1.6 < 10° 7.4 X 10° 9.7 X 101 2.0x 10"
L. bulgaricus 7.9 X 10® 0x10° 40X 10° 0x 10"
S. thermophilus 25X 10¢ 0x 10" 0> 10° 2.2 10




218

Kor. | Appl Microbiol. Brotechnol.

Table 3. Comparison of neomycin-paromomycin-nalidixic acid-lithium chloride agar, lithium chloride-sodium pro-
pionate agar, lithium chloride agar, tetracycline agar and chloramphenicol agar for enumeration of Bifidobacte-

rium
Selective media BL LCL TPY TPY TPY
Strain (NPNL) (LP) (Li) (Te) (Ch)
o 20X 10° 14X 107 71X 10° 71X 108 7.1% 108
B. bifidum , o o 8
(6.1 X 107) (15X 10°) (7.0 X 10%) (3.0 X 105) (5.0 X 108)
5 6.5 X 10° 1.5% 10° 3.7 10 37X 10° 3.7 108
2. Longum (10X 10%) (14X 107) (14X 10°) (LOX 10°) (10X 107
S 10X 107 6.8 10 36X 10 3.6 % 10° 3.6X 108
B. infantis P 4 5 » 7
( 0X10%) ( 0X10% (10X 10% (30X 107 (7.0X 107
5 ) 1.2 107 3.3% 108 88X 10° 8.8 10° 8.8 X 10°
- oreve (4.0X 10%) (5.1 X 10%) (5.3 X 10%) (9.7 X 10%) (1.6 X 109)
L i 2.9X 10° 1.3 108 16X 10° 16X 10° 1.6 X 10
- aclaop ( 0X109 (8.0 X 10°) (7.4 10°) (9.7%X 10% (2.0 X 10%)
L b denrions 4.4X 10° 79X 108 79X 10° 7.9% 108 7.9% 10°
L mgaricn ( 0X10% (3.7 X 10°) ( 0X10% (4.0 X 10%) ( 0X10%
S thormopiilus 1.4 X 10° 47X 10° 925X 10° 925X 10° 25% 10°
' P ( 0X10% (12X 10) ( 0X10% ( 0X10% (2.2 109

( ): Antibiotics *7}gF sl Z] el 2] &] colony <, NPNL: Neomycin sulfate-Paromomycin-Nalidixic acid-Lithium chlo-
ride (100 ug/m{—200 ug/mi—15 mg/m/—3 mg/mi{), LP: Lithium chlonde-Propionate (2 mg/m/—3 mg/ml), Li:
Lithium chloride (6 mg/m{), Tc: Tetracycline (1 pg/mi), Ch: Chloramphenicol (3 ug/mi)

B. brevew 1.0X10*°3 40X 10! 54 HASFHQ
B. infantis+ 10* +Foll M &5 R st} o)zl
A2 MITSUOKA(13)2] 4l&el| 4 NPNL-=SE- o]l &3l
BL 8 x|l A ZE3&F Az} wlwts] B9 L acidophi-
lus, L. bulgaricus®} S. thermophiluseol 3 QA&
= AR dbHol B A3 o) A+ bifidobacteria?}
Fo gro s AEEGE ol A AEE
F2] xlo]l2 FAHz} LP7F #H7bd wiA|&= B
infants 5ol A& 2R 3lo] 10 Tl HE
= 2] ek L. acidophilus, L. bulgaricus®t S. ther-
mophilus~ %5 100 +F2 72 7ZE 5 bifidobacte-
riaof . A3l 2H8-& FER Adduiz|RA Hstwr}
Faig=2

Z2ivt+ TPY wf=|el] lithium chloride, tetracyc-
line®} chloramphenicole] 7tzF A rlxl w]A]o) A=
bifidobacteria ¥ +%-8 2% 10°~107 302 7
%9l 3L L. acidophilus, L. bulgaricus$} S. thermo-
philuse 10" 75422 ZAEF7} 100 o)3ldlAM e
AEFH A B2 AoE Hol 58 A A w2 <8

2 ok

EeraFollM Bifidobacteria®] AMEHH|4

Table 4. Selective enumeration of Bifidobacterium in
mixed culture

Strain Mixed culture
B. B. B. B.
Media bifidum  longum imfantis breve
TPY 45X10%  50X107  69X107 7.0X10°
TPY+ Ly 09,0107 1.0X107  20X107 20X10°
TPY +Tc 12X108  15x107 38X107 3.0X107
TPY+Ch  73X107 20X10° 12xX10°7 70X107

Mixed culture: Bifidobacterium—+L. actdophiius+1L. bu-
Igaricus +S. thermophilus, i Lithwum chleride (6 mg/
m/), Tc: Tetracycline (1 pug/mf), Ch: Chloramphenicol
(3 ug/ml), L. acidophilus: 1.1X10°, L. bulgaricus: 2.4 X
107, S. thermobphilus: 1.3 10°

Bifidobacteriaz} L. acidophilus, L. bulgaricus s}t S.
thermophilust Egr=]o] 9l-& wl A=ful x|ol| A bifi-
dobacteria®l AHA S & FA3AY. 7 FT&
B vEE E3ste] A F Al uf Aol A Algh
3= Table 42} Zr}. Lithium chloride, tetracyc-
lines} chloramphenicole] #H7}x wix] 2 Ap&35hed
vhebsd colony 8 wimste] MEAT5S #4ls)
At L. acidophilus, L. bulgaricus®} S. thermophi-
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lus7} 100~10° 5328 EA510e A5el % 77te)
B. bifidum, B. Iongum, B. mfantis®t B. breve 5
10" T+FEo2 7 %o} bifidobacteria 1€} A7}
7}s stk

Lithium chloride, tetracycline®} chloramphenicol
o] 719 37} AHuhx] 235 bifidobacteriag 9]
o AfshAl edar Ad= Al4s)edic)

2 <

Bifidobacteria& L. acidophilus, L. bulgaricus2} S.
thermophilus = H2 oh& AL E 4 Az
T A FA A A &g deA g s17) s A=) 2o
AHEElE ARH] FAAe FEE RASISL L&
g vl B Alge] Abg-E o7 EF9 g
A3 A = lithium chloridet= L. acidophilus, L. bulgari-
cust S. thermophilus®] A AI|FE+= 4 mg/ml

olslelil, B. bifidum, B. longum, B. infantis®} B.
breve ’ﬂ"ﬁ“*%{* 6~10 pg/miZ  lithium chlorideoll
gt JAle] sl Tetracyclines) chlorampheni-
col®e vhE fFA4batel] B])3}ed bifidobacteriaol % A
8l 5 =7t ol tetracycline& 1 ug/mi, chlorampheni-
col& 3pg/miE TPY wizlofl H7ls}e] Ap4319d&
ol L. acidophilus, L. bulgaricus@} S. thermophilus=
A& &3} glede.r, bifidobacteriaol= %3] A4
ol A& At

Lithium chlorde(6 mg/m/), tetracycline(l ug/m/)
2} chloramphenicol(3 ug/mi) sk A7} 712F A7
TPY wi z| &= vb& Akt A& o4& sl bifido-
bacteriacll= oAl 2H-§-o] 7] glo] AHAHG ol
slslem, NPNL3 LP Al=gisfz|ol| w]ste] 3%
Al A a7} slsdeh 3¢ L. acidophilus, L. bul-
garicus, S. thermophilus ¢} bifidobacteria’} &3§h= o]
Q= wjeFdol A MefA 7} 7lgEhsd o)

ZHAtel &
¥ A7E hieta Yoz ofFel g on ofe
e = blclf.
HIEH
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