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Abstract — Selective agar media were constructed for the counting of bifidobacteria in dairy produ-
cts containing bifidobacteria, lactobacilli and streptococci. This media containing antibiotics inhibited
the growth of lactobacilli and streptococei at less than 10° cfu/ml, but had no influence on the
recovery of bifidobacteria. In order to inhibit the growth of 10° cfu/m/ of lactobacilli and streptoco-
cci, the addition of 1.0~2.0 yg/ml of tetracycline in BL agar medium was needed. When 25 ug/ml
of neomycin and paromomycin were mixed with 1.0 pyg/ml of tetracycline in BL agar medium,
it was able to inhibit the growth of 10° cfu/m/ of lactobacilli and streptococci but had a little negative
effect on the recovery of colonies of bifidobacteria. The results revealed that the BL agar medium
containing 1.0 ug/ml of tetracycline was suitable to count the cell number of bifidobacteria selecti-
vely in the presence of a 1 to 10°-fold excess of L. casei, L. actdophilus and S. salivarius subsp.

thermophilus.
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£ dqelle 3 AYgEoer o8HI e #F
52 2H8-3lsixul, bifidobacteria®:  Bifidobacte-
rium longum(Marshall Products), Biftdobacterium
bifidum(Chr. Hansen's Lab.)8 A}&3}gjon, 9]
FAbr e 2= Lactobacillus casei(Z3h= ot E € §-
(/) d+-4), Lactobacillus acidophilus(Marshall Pro-
ducts), Streptococcus salivarius subsp. thermophilus
(Chr. Hansen’s Lab)g& A}&3lsich

M=HulX| 2] A=

25 A9uiAE BL wix1DE 7|22 Al¢-
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m/*] petri-dishel| dropping3}il, ofr]e) ztzle] A
el 2| & H-F-3Fe] 37C ol 4] 4847} FoF & 7]ul okgh
% Jehd colony S Al w|wstedch

Kor. J Appl. Microbiol. Biotechnol.

A Y 0

Tetracycline2| sxof WE FAFES AECIH|
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L. casei2} &+ 2oz} glglew, S salivarius subsp.
thermophilus2] 73-%-+ tetracyclineo] 0.8 ug/m/¢]
X2 BL $3uiziel] #Hrtelo]m 10° cfu/mi7}bA] A
AdAdE 4 T AL
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AH7hd wi= A AAE R U Al R et
ot of2ha] tetracycline-2 BL #Hwl]ell 1.0~2.0
ug/mi2] == 2 A 7)sbe] bifidobacteria®] Al =dwl #]
2 A}&-3s A9 bifidobacteria®] A=A A7} 7}
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o X
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3 mRNA<S] misreadingel] ©}z}3 &3-8 Jehdco}
(16). Bifidobacteriax= ©h& it ¥lsl neomy-
cin¥ paromomycinel] 3l WAle] & Ao Jeh}
o] 5§ bifidobacteria®] A& A+Z 9% YA 2
AHE-she] heR(13).
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Table 1. Effect of the growth inhibition of lactic acid bacteria according to the cell concentration on the BL

agar plates containing vartous tetracycline concentration (cfu/ml)
Seral Med; (wg/en) Concentraton of lactic acid bacteria per plate
. um
R 10 107 10° 0 10 100 107 108

BL 21+ 1 14+ 2 160+ 15 ++7 4+ 4+ + + lawn lawn
BL+ TC(0.8)% 0 0 0 pp™ pp + + lawn lawn

L.cY BL+TC(1.0) 0 0 0 0 0 Dp + + lawn
BL+ TC(1.5) 0 0 0 0 0 0 pp lawn
BL+TC2.0) 0 0 1) 0 0 0 0 lawn
BL 2+ 1 14+ 2 132+ 15 + + + + + + lawn lawn
BL+ TC(0.8) 0 0 0 pp ++. 4+ 4+ lawn lawn

L.a? BL+TC(1.0) 0 0 0 0 0 + + lawn lawn
BL+ TC(1.5) 0 0 0 0 0 + + lawn lawn
BL+ TC(2.0) 0 0 0 0 0 0 + + lawn
BL 6+ 1 90+ 13 784+ 9 + + + + + + lawn lawn
BL+ TC(0.8) 0 0 0 0 0 0 + + lawn

S. BL+TC(1.0) 0 0 0 0 0 0 e lawn
BL+ TC(1.5) 0 0 0 0 0 0 0 + +
BL+TCZ.0) 0 0 0 0 0 0 0 0
BL 4+ 1 4+ § 539+ 13 + + + + + + lawn lawn
BL +TC(0.8) 72 57+ 2 525+ 11 + + + + ~+ + lawn lawn

B BL+ TC(1.0) 5+ 1 51+ 1 537+ 6 + + + + + + lawn lawn
BL+TC(1.5) 4+ 2 59+ 9 500x 10 + -+ + + + + lawn lawn
BL+TC(2.0) 6+ 3 57+ 6 540+ 12 + + + + + + lawn lawn
BL 5£1 55+ 6 480+ 19 + + + + + + lawn lawn
BL+ TC(0.8) 5t1 49+ 2 462+ 19 + + + + + + lawn lawn

B.b BL+ TC(1.0) 5+ 1 52+ 2 549+ 27 + + + - + + lawn lawn
BL+ TC(1.5) b+ 1 43+ 4 477+ 11 + + + + + + lawn lawn
BL 4+ TC(2.0) 4+ 2 52+ 7 456+ 3 + + + 4 + + lawn lawn

DLec . L casei, PL.a . L. acidophilus, 7 S.t . 8. salivarius subsp. thermophtlus, YB.l . B. longum, B.b . B. bifidum,
S TC(0.8) : 0.8 ug/mi of tetracycline, ” ++ . Too many colonies, ¥ pp . Pinpoint colonies(<0.05 mm),

Neomycin#} paromomycinel] &b f-Akg2] A4
o= Fig 14 2e wpet 2ol 5 A& 74
25 ng/mi®] %32 BL brothell #H7}sl & 7% L
casei 2} L. actdophilus &} A3 A A7) F-5le] el
AL o 4 g enm, S salivarius subsp. thermophi-
lusol] thaAe= 50 ug/mi ]2l Fx7} oo A
Aoja Al velbds o 5 g 7 A e
A9~ ztzk 25 ug/mi 2] “Fxoll X+ B. longumd| th&t
Al A9 JelhtA] sl meps ol E5E
772y 25 ng/mie] s X2 BL g Ao 2 7lshd bi-
fidobacteria®] A=} A7} 7}5-3Fe]=} A 2=}
o] %% Teraguchi 5(13)2] NPNL% neomycin®}
paromomycing %< 100 pyg/m/#} 200 pg/miel| Hj
3 w5 A& <Folrh

Neomycin# paromomycing zHzt AAE F%(25
ug/mHE BL Al Hristed, o]Z & Addv)
)2 ALgd o plate 4ol “tebd colony 2 H
2] o E FAkTY AAdA HF-E gl
(Table 2). Neomycin®} paromomycin®t2 BL &3
six|of] H7}ste] w2 A AR, FRES
& JJeht A= o3=A S salivarius subsp.
thermophilus®- ofJel L. casei®} L. acidophilus®]
AT AR A|7|A] Eile AR eyt T2y
neomycin®} paromomycing 1.0 ug/m/¢| tetracyc-
linex} &7 &3tsle] BL gHwliz]of] H713F A<
3 #F B2F 108 cfiu/mi7tr] A3-& AAAH = 9
gom 20pug/mie tetracyclined} E31E
3 #F 7% 107 cfu/mi7hA] AdAe] AAEE 4 4
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Fig. 1. Inhibition of the growth of lactic acid bacteria by antibiotics.
-O— L. caset, —(0- L. acidophilus, —2~— S. thermophilus, -~V — B. longum

olgich 2Ela o] F %ol i3l bifidobacteria®l
AR E stels] E A3KTable2), B. longum )]
74-9-= tetracycline®] H7}EFel|l & <3do] gl A
o2 vepgtem, B bifidum-S colony® 57} HA
Lteh} AAle] ef7h Al A Bk

T TEtH|Z0 e MEuX|S2l bifidobacteria
Hrs8

Bifidobacteria”} o}& #AHF o8] = Zo)E
7R 2L E5E olE o, 2o AdEel ]S of &
st o] FX X}e|7}A] bifidobacteria®] Al 3
AG7F 7hedt7e delisioh

B. longum 3} L. casei7} o8] ‘3% zjol & E3}x]of
9= 74-%(Table 3), tetracyclineg 1.0 yg/m/28] T2
H71gt A z|(BL+TC)YE A28 L. casei?} B.
longumol| B3] 1~10,000u02] Fxx}o|(1: 10MHYE
&35l 7$ol|x bifidobacteria®] A= A7} 7}
3k 7 Y EERrE 1010° o]Ake] =
L casei®] 7o % XHeli= pinpoint colony’} A
v}l ou bifidobacteriagl colony 2= 23 =17]
z}o] 8- H.of bifidobacteria®] MY A podl= FAj7}
$det Tetracyclinee neomycin® paromomycin-S-

A 713 A¥u]A|(BL+TNP)=, B. longum3 L. ca-
sei7} 1. 10°2.2 £ #o]E H wd X bifidobacte-
ria®] colony%te] & AJ=lo] bifidobacteria®] A= 3]
A7t 7}sskdct 2eivt o] A5 bifidobacteria
T HEHBL 1: 09 2F 80% ukol AlT=lo] bifi-
dobacteria®. 2F7F2] A A A7} 958 o < Uitk
722]3 BL+NPNL #{=|e] 2% bifidobacteria®] co-
jony %7+ 2 Aeulx)e] wls A chehgos,
B. longum3} L. casei7} 1:10* o]Ate] E§w] zjeo]&
el A9 L caseid] 22 Rol= pinpoint co-
lony7} A vieRstaL, 10 100 o] AF] &3] R|e]d
Me 7 7Y colony o] Erls3ksich
Bifidobacteria®} L. acidophilus’} EZSHS] U=
7d-$(Table 4)oll+=, BL+TC wix|o|4 B, longum it
L. acidophilus?} 1: 10°3} 1 10022 E8=E o,
L. acidophilus®] 712 2 Hol:= pinpoint colony7}
A Jeld o} colonye] =7) A}elel] 2lsf bifido-
bacteria®] A= A7V 7-dlgde). 28V 1 108
2] E3g]dAl+= lawne] 3AI=]le] bifidobacteria?)
AR A Al47} E7Fsshsich BL+TNP 8 2o A=
1:10°2) &34 pinpoint colony”7} ¥4 vlelyd
o1} bifidobacteria®] A3 Algeoll= ¥ o glo]
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Table 2. Effect of the growth inhibition of lactic acid bacteria according to the cell concentration on the BL

agar plates containing various antibiotics (cfu/ml)
. & Concentraton of lactic acid bacteria per plate
Strain Medium ; f
10! 107 10° 107 10° 10° 107 108
Bl 2+ 1 14+ 2 160+ 15 + 49 ++ + + lawn lawn
LcY BL + NP® 2+ 2 4+ 2 67+ 17 + + + + + + + + lawn
BL+ TINP? 0 0 0 ) 0 0 pp'” PP
BL+ T2NP® 0 0 0 0 0 0 0 0
BL 10+ 2 134+ 2 + + + A 4 + + lawn lawn
L.a? BL+N+P 73 93+ 7 156+ 13 + + + 4 + 4+ lawn lawn
BL+TINP 0 0 0 0 0 0 0 + +
BL+ T2NP 0 0 0 0 0 0 0 + +
BL 4+ 2 28+ 5 337+ 12 + + + + + + lawn lawn
S BL+N+P 3+ 2 29+ 2 348+ 34 + + + + A lawn lawn
BRL+T1NP 0 0 0 0 0 0 0 + +
BL+ T2NP 0 0 0 0 0 0 0 0
BL 4+ 2 54+ 5 539+ 13 + + + + + + lawn lawn
B.¥ BL+N+P 3+ 2 40+ 9 403+ 11 + + + + + + lawn lawn
BL+TINP 4+ 1 51+ 7 K26+ 16 -+ o -+ + lawn lawn
BL + T2NP 3+ 2 53+ 5 534+ 17 + + 4 + + + fawn lawn
BL 5+ 1 5h+ 6 480+ 19 + + + + + + lawn lawn
B.b" BL+N-+P 3+1 36+ 5 205+ 10 + + + + + + lawn lawn
BL+TINP 5+ 1 37+ 1 382+ 9 + + + 4 + + lawn lawn
BL+T2NP 4+ 1 345 318+ 21 - b 4 -4 + + lawn [awn

BDl.c . L. caset, “La . L. acidophilus, VS.t . S. salivarius subsp. thermophilus, YB.l . B. longum, "B.b | B. bifidum,
MNP . Neomycin(25 pg/mi}+ Paromomycin(25 pg/mi),

momycin{25 ug/m/),
many colonies,

t)

PTINP  Tetracycline(l pyg/mi)+ Neomycin{25 ug/mf)+ Paro-
®TZNP ! Tetracycline(2 ug/m/) + Neomycin(25 pg/m/) + Paromomycin(25 ug/m/),
pp . Pinpoint colonies(<0.05 mm).

"+ 4+ Too

Table 3. Comparison of colonies count of B. longum according to various mixed ratio of L. casei in several selective

media (cfu/mi)
* Mixed ratio (B. longum . L. caser)
Medium , 3 »
1:0 1:1 1:10 1: 107 1:10° 1: 10 1:10° 1:10°

BL 36+ 2 47+ 9 337+ 7 + ¥ + -+ + -+ lawn tawn
BL+TCV 37+ 4 36+ 2 34+1 30+ 2 23+ 2 33+ 1 37+ 2(pp) 39* 1{pp)
BL+ TNP~ 28+ 1 28+ 9 32+ 1 29+ 2 29t 1 26t 3 24+ 1 26t 4
BL+NPNL 211 20t 5 22t 1 26 4 26t 1 33 5(pp) pp¥ PP

UTC . 1.0 pyg/ml of tetracycline, ? TNP . Tetracycline (1 pg/ml)+ Neomycin (25 pg/ml)+Paromomycin (25 pg/mi),
%+ + [ Too many colonies, ¥pp . Pinponit colonies (<0.05 mm).

St BL+NPNL sl #2|efl = 1! 10°¢] &3§}v]|7} 7]
pinpoint colony 7} vefR]|+= ek e v, bifidobacte-
ria®] colony 3Ad-&¢] BL+TCvt BL+TNP uj=z]2)
93%<} 80%°l wisl 70% AxZ HA Jeht, BL+
NPNL ufx|ellA] bifidobacteria®] #d3re] 713 =7
AA = He 2 el

Bifidobacteria?} S. salivarius subsp. thermophi-
lus2} 3-3t=le] = 7-9(Table 5=, BL+TCe}
BL+TNP uiz|ollA]3= 1: 10°9] &g zololAx
oF 96%2}t 2F 80%2] bifidobacteria colony 34482
Yojor} BL+NPNL ux]ol| A= S. salivarius su-
bsp. thermophilus® AAAA|7F A2 dof}r] ol
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Table 4. Comparison of colonies count of B. longum according to various mixed ratio of L. acidophilus in several

selective media {cfu/ml)
‘ Mixed ratio (B. longum . L. acidophilus)
Medium -

1:0 1.1 1:10 1:10° 1: 10° 110 1:10° 1:10°
BL 35t 2 313 95+ 9 + 43 + + + -+ lawn lawn
BL+TCY 37+ 4 26+ 2 24+ 3 34+6 38+ 4(pp)¥ 38x5(pp) 32% 3(pp) lawn
BL.+ TNP# 28+ 1 34+ 2 25+1 27+ 4 25+ 1 29+ 4 31+ 3 27+ 2(pp)
BL+ NPNL 21+ 1 22+ 5H 30+ 1 28+ 4 19+ 3 27+ 5 25+ 2 21+ 1

DTC . 1.0 uyg/mi of tetracycline, ? TNP . Tetracycline (1 uyg/m/)+ Neomycin (25 ug/mi)~+Paromomycin (25 pg/mfi),
3+ + [ Too many colonies, ¥pp : Pinponit colonies (<0.05 mm),

Table 5. Comparison of colonies count of B. longum according to various mixed ratio of S. salivarius subsp.

thermophilus in several selective media (cfu/ml)
, Mixed ratio (B. longum : S. thermophiius)
Medium

1:0 1:1 1:10 1 10° 1:10° 1:1¢¢ 1: 10° 1100
BL 35+ 2 311 42+ 8 140+ 9 — + + + lawn lawn
BL+TCV 37+ 4 33+ 4 35+ 2 33+ 6 34+ 1 34+ 2 27+ 3 37+ 9
BL+TNP? 28+ 1 25+ 2 271+ 3 28+ 1 20+ 6 27+ 1 33+ 3 25+ 1
BL+ NPNL 21t 1 23+ 6 151+ 4 80+ 3 + + + + + + 4o

¥+ + : Too many colonies.

bifidobacteria®] A1eA Al<>} E7}s3Fgd o)

olAte] H#}E w|Fo] B o, 1.0 ug/m/9 tetracyc-
line2- 3713+ BL 3F#»nl) %x]E bifidobacteriae] Al
o) A2 A}&ENH L caser, L. acidophilus 123 S.
salivarius subsp. thermophilus7} bifidobacteria2} 1~
10°8] 9] FEztel(1: 1005 A EiE e %
$-o| % bifidobacteria®} A=A A7} 715l
A7), £3F 1.0 pg/ml Y tetracyclinee] 37} BL
g8l ] o] neomycin?} paromomycing- 77} 25 ug/
mie] 58 FHrlsld, bifidobacteriaz} thE FAMF
3 1~10%09] FxAbol(1 1 1008 &3l 754 =
bifidobacteria® A&} H o & A& o= g) o} 271
bifidobacteria 3 A & Fhatshel & ZHog A7
"ot

82 o

Bifidobacteria”} lactobacilli, streptococci®} E 315
o] gl A E o g H¥ bifidobacteria®] A& ¢
bifidobacteria®] AHNwx|E stk FYA
¥ sl o] Alelw)A]+= bifidobacteria®] A Ao
dzfo] gloewA oE FAHFS 10° cfu/mi ©)3he
FEE ARAAAAA & i

o AR 10° cfu/ml FEE ARG A A]7]7]

Ar u &L

A= 1.0~ 2.0ug/mi2] tetracycline-S BL gHd
s =] o] A 7}aof = 7o ® vielyit) Neomycin}
paromomycin-g Z+7}b 25 yg/mi ¢ FE = 1.0 pg/ml 2]
tetracyclines} &-3}3}e] BL g wix|ol| 71 A5
o=, ohE Ao 10° cfu/ml F 5 ARy A A1
4 9lgd o} bifidobacteria®] colony 3HA-&x <27t
HAaske ZloE velytth

1.0 pg/mi®] tetracycline-2- #7}st BL g8 R| &
bifidobacteria®] A1=duf =] 2. A}-8-3bH L. caser, L. act-
dophilus 12]31 S. salivarius subsp. thermophilus7t
bifidobacteriael} B]a] 1~10°0] R Fx zo|& £
2 s A9l & bifidobacteria®] A=A A7} 7}
F3heich

HEH
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