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A AgdH oz o)L= gl v|¥ v AT Bifidobacterium lactis Bb-12, Bif. longum Bb-536 3 Bif. infantis
Maeil-K92] A€ 4 A2 8 Ao 2] /NS A3l et 493 A4 9l o 2 YA S Hg WA
£ AEGS. A AS 2 AR o) A2 15o/L T2 Arlsid 4 R A Sz £ 4
3} amygdalin®} fructose?} 7} A j}tg.end, AU A4 uyptonee] 7H A3 ez vepyid
Amygdaling A0 02 o) L8 A$ Bif. lactis Bb-12¢8} Bif. infantis Maeil-K92] A 8-4 o] $-431gl o],
fructoseZ- ©]-4-8 7% Bif. longum Bb-5362) A-8-A o] 5315} A WA A Ee el A& doxyeycling
1 mg/L $F22 A7Fste A o] 7H3 A A 31 21, Bif. lactis Bb-12 R Bif. infantis Maeil-K92] A Z-¢l| = A3 o
kg FR] gk o, Bif longum Bb-5369] A5-2 &A1 3] AA A ZA o} 18| L A YA FFol di g A duix) g
RAE%E Bolry] 18l 7 FF-F-70°C, 4°C, 40°Col| 257t RE F A F4E 34 8 A 7 amygdaling 24
2.2 o] 43 wiR ol M £ 40°C RETF A &%l F32Y, fructoseE A2 22 o] 431 ) %] 9} doxycyclin
£ A7 A A% 2 AgAd o] wl¢ $eaE.
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%<9} anaerobic chamber (Forma Scientific Inc., USA)J oA &
71F 02wt o] AL 2-33] WHEIlY TFE B3]
AZ) - A3 o] 8819t}

7|2 YS|Hlx|

29 2 dage o8 AES A8l olFESe] A9ld 7)
E sz potassium phosphate monobasic 2 g/L, potassium
phosphate dibasic 1 g/L., L-cystein-HCl 0.5 g/L, ferrous chloride
0.01 gL, tween80 1g/L, antiformer 0.2 g/L, calcium chloride
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0.15 g/L, magnesium chloride 0.5 g/L, agar 15g/LE FH7I38F vl
A& AMgsAen, ofrje 22 eadisgl, A4 20gLE
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2 UE gEele Hole B¢ 1258 Adsied 7|12 e
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FEOZ #AE HHI F Lcystein-HCl 05g/L, sodium
carbonate 0.2 g/L, calcium chloride 0. g/L7} 7% MRS broth
oA 1% HEst ZF welld 100 ¥ B335l 37°C, 2447 &
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] dgHo g o] &H3 e HFHE 2T Bif lactis Bb-
12, Bif. longum Bb-536 B! Bif infuntis Maeil-K92] ©Fr315 o]
|8 2] Y8l APT sysieme o] g3l AES A=
Table 2%} 715} Bif. lactis Bb-129] 73-% ribose, D-glucose,
amygdalin ¥ melibiose 52 ©]4& 4= oM, Bif longum
Bb-5362] 739~ L-arabinose, D-xylose, D-glucose, D-fructose =
lactose 52 ©]-88 4 = AL=Z ZAFEUT =3 Bif
infantis Maeil-K92] 73-% L-arabinose, D-xylose, D-
glucose, amygdalin esculin, salicin, maltose, lactose, melibiose,
saccharose ¥ D-raffinose 5% ]88 4 Ut o] =
wxos 11—5401 AE HFEE REFTY FUE S
golgk AaE el ot ole iRy Ay T A
- wild typee]™, A& 2 P TS T AEE D
U7] W] BEATIE o= Ak AolF Kol Aoz #
SHET) I3 API system carbon sourceZF AI2]H AAF =)o
TAE HGAIA Z42H9] carbon source”} H7FE ampuleol] £

ribose,

Table 1. Comparison of bacterial growth in basic medium containing
each nitrogen source

Bif. lactis  Bif longum  Bif. infantis

Nitrogen source 0 /L) g 1> “Bp.536  Maeil-K9
No addition - - -
Proteose peptone No.3 +) - (+)
Tryptone - - -
Soytone + + +

All added + + +

Results from 37°C, 72hrs incubation and anaerobic condition

Each nitrogen source was added to basic growth medium without car-
bon source

+: good growth(colony diameter > 0.5 mm), (+): poor growth(colony
diameter < 0.5 mm), -: no growth
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Table 2. Carbohydrate fermentation pattern of commercial bifidobacteria by API system

Bif. lactis  Bif. longum Bif. infantis Bif: lactis Bif. longu Bif. infantis
Carbohydrates gb—lZ Jl;b-5§6 {4216'1{-1(9 Carbohydrates gb—12 {3tl>-5§6m hfae'i@
Control - - - Esculine + - +
Glycerol - - - Salicine - - +
Erythritol - - - Celiobiose - - -
D-Arabinose - - - Maltose - - +
L-Arabinose - + + Lactose - + +
Ribose + - + Melibiose + - +
D-Xylose - + + Saccharose - - +
L-Xylose - - - Trehalose - - -
Adonitol - - - Inuline - - -
B-Methyl-xyloside - - - Melezitose - - -
Galactose - - - D-Raffinose - - +
D-Glucose + + + Amidon - - -
D-Fructose - + - Glycogene - - -
D-Mannose - - - Xylitol - - -
L-Sorbose - - - B-Gentiobiose - - -
Rhamnose - - - D-Turanose - - -
Dulcitol - - - D-Lyxose - - -
Inositol - - - D-Tagatose - - -
Mannitol - - - D-Fucose - - -
Sorbitol - - - L-Fucose - - -
o-Methyl-D-mannoside - - - D-Arabitol - - -
o-Methyl-D-glucoside - - - L-Arabitol - - -
N-Acetyl gulcosamine - - - Gluconate - - -
Amygdaline + - + 2 Keto-gluconate - - -
Arbutine - - - 5 Kete-gluconate - - -
Results from 37°C, 72hrs incubation and anaerobic condition
+: Fermented, -: Non-fermented

g 3= 4F A Aol oet 7 ASEE Hlu AESE AoR,
A7 B39 w54 ampulel|®] 87, 759 EAT 5 ASE
ol whet 71 sEdo] B e 4 9O B E Bergey's Manual
o] EFETFol sk B o)A ATl o] Zolvt s
ATk AbS AT

HEHOZ uyptone 20g/LE H7FSH 71E ASuAE 7RO
212 e 120 B9 1SgL FAVist 72 3E A
4L vwd] E Zi= Table 33 2T} Maltose, glucose,
melibiose, lactose = saccharose’} 71E vR|e] AL 37+ &
F 3 84%50) 931991, raffinose, xylose & arabinose”}
A7re iR ] Aol gt FAL A2 pin-point TF
o]Ach Amygdatino} H7tE ¥iA 2] 73S Bif lactis Bb-12%}
Bif. infantis Macil-K9= = F4gdFo] 23 wbddl Bif
longum Bb-5362 A& dXo] waEA] &gk} w3 fructose”}
A7 wiR2] Aol Bif longum Bb-536%10] & A
© AR AN o] dI= API CHL kits ©]838 47
2= 9] alolg Holal glon) o= e FAAAe EF,
A7 v Re] 57 2 T, G ol 9o 2oz o
xR, B} Y3 o BEse AEE fHe o8 =
Ao nar} awojol & Hog AlEHc) whEpA 4]

Table 3. Comparison of bacterial growth in basic medium containing
each carbon sources

Carbon sources Bif. lactis Bif. longum Bif. infantis
(15 g/L) Bb-12 Bb-536 Maeil-K9
No addition - - -
Raffinose +) +) +)
Amygdalin + - +
Maltose + + +
Ribose - - -
Glucose + + +
Salicin - +) -
Melibiose + + +
Xylose (+) (+) (+)
Arabinose (+) +) +)
Lactose + + +
Saccharose + + +
Fructose - + -

Results from 37°C, 72hrs incubation and anaerobic condition

Each carbon source was added in basic growth medium containing 20
g/L of tryptone

+: good growth (colony diameter>0.5 mm), (+): poor growth (colony
diameter<0.5 mm), -: no growth
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22 vjFo] B ) @AYC R amygdalin® o148 H¢ Bif
infantis Maeil-K9%} Bif longum Bb-536T57} EEF | Fo)A]
Bif infantis Maeil-K99-e] A€ 2] Bg)7} 7lsd AHolth

EHN| LY HE

2t w3l ek A T B T2 S golro] 93t
o 1239 A F=EE H7F Micronaut-S PEG Studie
Platte CE ©]-8-3lo] djzgroll vla) 50% o] &4 “97g<] A
B A A 5L IC,, gk AL # A= Table 49
2ok 7 FAAEE IC,, & 0.25~64 mg/l FFEL2 THISHA
Uelskor thRE9 A 9] Ag 73t WS & Ajols
Holz] &otet. 12} doxyeyclin®] 3% 37FIRe} WA =o)
7} Bif. lactis Bb-12, Bif longum Bb-536 9 Bif infantis Maeil-
K99l thallA zHz} 32, 0.5, 4 mgLE Fol¥el xpol& Hof of
E BL agarf Ao 242} 1, 10, 100 mg/l. FFC2 A7 & A
AElE mIuaTY] s Asie 2 2lolE vlnstiTh
Co-trimoxazole®} -$-% IC,gko] Bif lactis Bb-12, Bif longum
Bb-536 2 Bif infantis Maeil-K9°l thalA z+zt 8, 64, 4 mg/L
E AR foJ3R1 Alol7t A E Yo, 7t FEE BL agar
i zlof} Hrlsted AL vlws) B 2 1 &olrl 3k
e A got B ARoA A &JSH3Th Table 59 At} 7o)
Bif. lactis Bb-122] 73%- doxycyclin 3714} Blarste] 1 mg/L
F7HAlelE 2 Al 93 A Fert 10 mg/L o]
TRoXe o B4 FAE F= AR UERHY. Bif
longum Bb-5362] 7% | mg/Le] FEME Fo| 48] B
A gl 4 W17 whg3She ASZ UEN e, Bif
infantis Maeil-K92] A$+= 1 mg/Lo)3le] ool J&e &
A &e AR Yeidth Yutdo s Al A WAL
plasmidel] EA)3= FrAAb) ok Aoz deA] 1ot vy
2qt2] A% Bif longum¥} Bif breve 5 YX T£2] plasmidol]
ek A2, 7. 16, 17)RFo] B0} QlE AFo)n, o]9} #H
3t} o] B2 A7 FaEoo & Zog AdEnh a8
doxycyclin tetracyclin] FAAZ HA7LR] v) o209 A
WA ¢} @Ese] BRuE vt gle FAAEA OB Y
TiAT e} vind, §, 10, 183l & of Hlw3 FHe FRoAx
1 BFol 9% Ao E HHHSITH

NEgd 250 st 4sM v

4% Badl © PYAS ol8T A Aol otH

Kor. J. Microbiol

Table 4. Antibiotics resistance of commercial bifidobacteria by
Micronaut-S PEG system

IC,, value® (mg/L)
Antibiotics List Bif. lactis Bif. longum  Bif. infantis
Bb-12 Bb-536 Maeil-K9
Doxycyclin 32 0.5 4
Erythromycin 0.5 0.5 0.25
Co-trimoxazole 8 64 4
Ampicillin 1 1 1
Linezolid 1 0.5 0.25
Teicoplanin 1 0.25 0.25
Vancomycin 2 1 2
Imipenem 1 0.5 1
Streptomycin 0.25 025 0.25
Gentamicin >16 >16 16
Moxifloxacin 8 4 1
Ciprofloxacin 8 8 8

*The concentration of antibiotics for 50% of growth inhibition

aEol & Al Z9] shvs 8A4e) & 75 By o}
7V AEA]l Bl o3 &4, LER AF oA HE

g ¥, 2% 4 F& T wHd 5 A
T olElgt 25 FHol o] o= A& FA4ol
O3t AES lefo} oo} mepr B AT FEE
Aguyz|e] A& a5l s HESS dotry] st 7
e FAAZ BUE 70, 4°C, 40°Co) 2F B4 RE F
oS o83 deujA] 2 FAAE o] &g deuRlo A9
A4S Z33Ach WA Fig. 19149} 20] amyedaling ¥4
HoZ ARRS uiAe] Ae- WE F WAERA BES A5
BL agartl X|&} vlad)le] Z1 XpolE BHolA] kgkont 40°Ce] B
3 @9 amygdaling AL iAo M= A HEEA] &
It} Amygdalin® cyansi A 24 A E Aol 213 glucose,
hydrogen cyanide, benzaldehydeZ #3== EZZ o] uj A4
H hydrogen cyanide’} SAEZAZ A83h=d|(15) ALY 75
9] 7% ojoll gk viAdo] Holx HS3HA Rdhes ALE AlR
o}k 2k amygdaling BAPOZ o) 85h= A ALY o
Zof| Y3 AE50| Wol Bif infantis Maeil- K9T+5=2] Aeu) =]
Z ol g3lrldle RS Aeg woHECt 183 Bif longum
Bb-5362] 7% fructoseS BAHUOE o]8319E W WE, ¥
&7 B o} 40°Col A BES 9] A2 BL agarl

o i)
ol ¢ =
2

Table S. Comparison of bacterial growth in BL medium containing doxycyclin

. Concentration Bacterial growth(CFU/g)
Antibiotics -
(mg/L) Bif lactis Bb-12 Bif. longum Bb-536 Bif. infantis Maeil-K9
No addition 0 1.5x 10" 1.9 x 10" 8.2x 10"
Doxycyclin 1 1.2 x 10" <10° 8.8x 10'°
10 20x10° <10° 50x10%
100 <10° <10° <10°

Results from 37°C, 72hrs incubation and anaerobic condition
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Fig. 1. Total viable cell number of temperature-shocked bifido-
bacteria in basic medium containing each carbon sources.
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Fig. 2. Total viable cell number of temperature-shocked bifido-

bacteria in BL medium containing 1 mg/L of doxycyclin.
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ABSTRACT : Studies on the Selective Media for Bifidobacterium infantis Maeil-K9 Using Various Car-
bon Soruces and Antibiotics
Byung-Moon Jung*, Eung-Ryool Kim, Hoo-Kil Jung, and Ho-Nam Chun (R&D Center,
Maeil Dairy Industry Co., Ltd. 480 Gagok-ri, Jinwi-myun, Pyungtaeksi 451-861, Korea)

To differentiate commercial bifidobacteia for Bifidobacterium lactis Bb-12, Bif. longum Bb-536 and Bif. infantis
Maeil-K9, we studied the various carbon source, the nitrogen sources and antibiotics. Amygdalin and fructose
were good candidates for carbon sources, and tryptone was suitable for nitrogen sources to design a new selec-
tive media for three commercial bifidobacteria. In the case of the amygdalin-containing medium as carbon
sources, Bif. lactis Bb-12 and Bif. infantis Maeil-K9 showed good growth, and in fructose-containing medium,
Bif. longum Bb-536 showed good growth. In antibiotics resistance study, the addition of 1 mg/L doxycyclin was
very effective for differentiation of each bifidobacteria. Doxycyclin did not affect the growth of Bif. lactis Bb-12
and Bif. infantis Maeil-K9, but Bif. longum Bb-536 was completely inhibited by doxycyclin. Finally to confirm
the selection capability of newly designed selective media, temperature-shocked bifidobacteria were cultured on
them. As the results, fructose or doxycyclin containing medium showed for high growth for temperature-
shocked bifidobacteria, but amygdalin containing medium showed low growth of temperature-shocked bifi-
dobacteria.



