Studies on Bifidobacterium I: An Improved
Selective Medium for Bifidobacterium
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Abbreviations : MVL-G #&#1, £k VL-G B ; MPSN %%#h, modified Petuely’s synthetic

medium supplemented with nalidixic acid.
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X ode, FAEGEBER L, CO,BFET TEXREHD
BEBPHEE (16X 160 mm) 12 4.5 ml 0, ¥k
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ml FOBELTFNTLRE LT, MVL-G 5#iZ
121°C15 53 B FERE, Petuely D& BRI 100°C30
SHEMBET 2 itk DIERIL /2, MVL-G s
T, Petuely DEREEEH 5°Clo THREL 2.

m # RN &
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VY XY B0 Iml, 1%Na,CO# # 3.0ml,
SUEMRI AT A VERLOml 8 L UHEHASLO
ml TH% (pH 6.8). HRMIIEHMIERICH LR
BWHERIZL D, 4.5ml Fo2hBEBECIELTF L
TAR%ELTI12I°C, 15 ABERE 2T 7.
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Table 1. Composition of basal Petuely’s synthetic

medium
Lactose 208
(NH4)2504 58
KoHPO4 lg
MgS04-7H,0 200 mg
FeSO, 15 mg
MnSO04-7H,0 8§ mg
NaCl 15 mg
Biotin 100 ug
Panthothenic acid 2 mg
Tween 80 1g
3% L-cysteine-HCI solution 10 ml
8% NazCO; solution 50 ml
Agar 20g
Distilled water 1,000 ml
pH 6.8

Portions (4.5ml) of the medium in tubes were heated
at 100°C for 30 min and stored at 5°C until used.

HT TV, COFAET THREL . ERMMOBS,
R EERE S RSO TEIC R PREE £
KRPTEER S ¥, it PEEBREE T 7 1 L Atk
FTEDERLL: (o—VFa—T8).

V. b FRE

Petuely D&M K7 5 E >, ElsEsk(7 7
=V TTEY, UTYN, FFUF V), ENEVR
FrVVABIUREYE (FUPFY OB, #Y:
FYUB, AA A YY) RREMU L HEH R
L7z, TOR, 5100 mlCHEMLAEBRY Ry 5
v, BEREEZVLIND 100 pg, BV E VEREIL 10
mg, MEVEZOmgH2id20mgThore,
MVL-G ¥ (3 ml) 2 vy, #iEbk% 37°C, U~
48 BEEISEEE, AR T 2 ENE O (2000 xg, 10 )
217w, 3ml OFFIRICHE L 72 b O R HRERE L
Tz, WEREIROD 10 FERBEATIE 0.5 ml 2 SEHEHE
i & UxFEERM & U CH vz MVL-G #RigH#
HEEHL, O—VF a—THRICT PCTHEELT .
BEI -5 AR HELEEREH2, B
EEZBH MVL-G O R ER D 50% UL THo1
RE, WETEMERME L HIE L7, IRIEEEHIC B 1 2 M0
HE 1k MVL-G ¥tk (3ml) THELIERIS
ml % 4 m] OHEREHCHERE L, 37°CT5 By
TFOLES (Hire 7 100—60, HID) #HLT
ODsgo nm (OD) ZHIEL 72,

Table 2. Composition of modified VL-G (MVL-G)

medium
Salt solution I* 75 ml
Salt solution II** 75 ml
0.1% resazurin solution 1 ml
Trypticase peptone (BBL) 2g
Meat extract (BBL) 2g
Yeast extract (Difco) 2g
Glucose 5g
89 NazCOj solution 50 ml
39% L-cysteine« HCL solution 10 ml
0.079% hemin solution 10 ml
Agar 20 8
Distilled water 790 ml
pH 6.8

* Salt solution I, 0.6% K2HPO, solution.

**Salt solution II consists of 0.6% KH2PO4, 1.2%
(NH4)2S04, 1.2% NaCl, 0.12% MgSO4-7H,0, and
0.12% CaClz-2H-0.

Portions (4.5ml) of the medium in tubes were auto-

claved at 121°C for 15 min and stored at room tem-

perature until used.
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BEREA (25—35 2F) DIt E 2 5 - U,
KElg (BEE) % 10 FEEER LT, 10°RY
107 B 0.5 m] 2R U 7 Petuely & Bk #th

(BT EAXZR) B LU MVL-GEREEM 1z 58
L, B=NFa—EIZT3TC, 3~ 5 AR,
LTROBEHIZ B VLT H HEBEEERD 0% L % 53
BEL, MVL-G RIEHIC S & S il L7
AHEROBRL NV TORER Y 7 A5, B
FRER, BRERME, E{BOER, BXUSR 2
ue N2 7 4 =2 & B BRSO IC & D T o
27, Bifidobacterium 12 Dv> Tld Mitsuoka®" () 75 i
CROEEEEBECE SO LB S L TEREDR
Er®fTolz.

VI #EETEERRLER

BEEHI & D RO T2 RERD Bifidobacterium O
FHIC DV T paired-t E 27TV, p<0.05 2 EEE
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B ##

I, RBERY MR

Petuely DERIEMIC Y X7 S, KEiEks &
VYN E VBRIE® N Z T Bifidobacterium O ¥ERE{RE
BRERE L7, Petuely DEEHEBHICB W TIZ 85
&, 1624 114 #R (70.4%) BB L Mg S Tz, —
H, YRZ7 I EY R2EMUIBETI 142 #:(87.7%)

BBEL Lot VKT E VIS S MBS R
MUTLHS 22 RETED SN 57288, & &2
ELEVEERMEA S itk 154 8% (95%) »%8
o7 (£3), UEDRER»S, VRS =
BEEE, CAYCBEEENL Petuely D& pkks
#t (RNPPS 523#1) 3% Bifidobacterium DT D T
BHTHD Z Lt

II. MENEORE

EEWTEIR U 7: bifidobacteria 40 ¥ % v T+ Y
VEYUER, KU RV BRUAATA v 5EL
200 ug/ml DPWETMVL-GC EREMIZHML < %
[RU—NVT 2 —TETHEL, 2OIMEZIEEREL
Too FUYFY VR, RY IFVUB, ATTAY YD
WINC & D &2318k (77.5%), 234 (57.5%) B &
U6tk (15.0%) »HEEREETRLEZ. UEOKED
57V Y F Y VERIER S IIHEIR S v & & 8¥IEE
L, DIBIRSEHC - ) OF o vBERVBILEL
72, & B, EBICEAT Bifidobacterium 6HRE £ R
BECEBC2HETH2 B fragilis 2%, F
russi L#, F. varium 14, E. aerofaciens 1%, E.
eligens 11§, C. perfringens 2#k8 £ O S. faecalis 2
BROE 9B AV T RNPPS 81T > Y V5o >
BROWRIEIR 2 RE L7z, RNPPS ¥kigHz -1 &
FUBEEZ, 100 ug, 200 ug/ml ML 37°C, 5
HESEEE OB ® OD CLL# L /2. Bifidobacterium
6 PR IEEE it 100 pg/ml FRANEEIE 1.07£0.78 (F

Table 3. Effects of riboflavin, nucleic acid, and pyruvate on the growth of Bifidobacterium

No. of strains showing positive growth* in basal Petuely’s

synthetic medium supplemented with

Species sthéi%fs None Riboflavin 5&2?3?2221 s 5&21032 valgid;- +
tested pyruvate
B. bifidum 33 28 32 32 32
B. infantis 5 4 4 4 5
B. infantis subsp. liberorum 16 16 16 16 16
B. infantis subsp. lactentis 1 1 1 1 1
B. breve 20 13 15 15 18
B. breve subsp. parvulorum 56 35 49 49 53
B. adolescentis 13 10 11 11 13
B. longum 18 5 14 14 16
Total 162 114(70.4) ™ 142(87.7) 142(87.7) 154(95.1)

* Evaluation for positive growth: The ratio of colony count in the test medium against that in non-selec-

tive MVL-G medium was more than 50%.

**Concentrations : riboflavin, 100 ug ; nucleic acids (

and pyruvate, 10 mg per 100 ml of medium.

)

strains tested,

adenine, guanine, uracil, and xanthine), 100 ug of each;

"Numbers in parentheses are percentages of numbers of strains showing positive growth to number of
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#+SD), 200 ug/ml FEAEHIZ 0.87+0.84 TH 7.
-7, PUEWEIFERMOXEEEHTH 2 RNPPS & &
U MVL-G ¥kt ¢35 41.25+0.92, 1.84+0.31
TH o7, FEYEIEEMO RNPPS #iEEIcik B.
fragilis ATCC 23745 ¥k % B & Bifidobacterium J& LA
NOWFEIZEED sk bolz, £, B fragilis
ATCC23745 #1327V ¥ ¥ ¥ VBIEE M@ RNPPS
EMTDODIZ2.44TH B, FVYIF B0
ug/ml 2EIML72HE1X0.080 ODEER L. &
NOORERIZETE, VR7SEY, ERERE, o
EUmiE, FI YRV VMBI U pHERELLTY
QA2 VY —VR=FNEEEEFT 5 Petuely DK
B B #1 (modified Petuely’s synthetic medium
supplemented with nalidixic acid, MPSN %) #
Bifidobacterium OBFIEHE UTEREL: (F4).

. MPSN #5ibi&iREE

MPSN £#X## D Bifidobacterium WXt 3 % &R
k&% Bifidobacterium 28 ¥% 8 X U Bifidobacterium J&
PAORSMEES L CEERIEE S T 28K
2D THRE U 72, Bifidobacterium (3 £HRBEMBET

Table 4. Composition of modified Petuely’s synthe-
tic medim supplemented with nalidixic
acid (MPSN medium) for Bifidobacterium

Lactose 20g

(NH4)2S0s4 5¢

KzHPO4 1g

MgS0,:7Hz0 200 mg
FeSO, 15 mg
MnSO,-7Hz0 8 mg
NaCl 15 mg
Biotin 100 ug
Panthothenic acid 2 mg
Riboflavin 1 mg
Adenine 1 mg
Guanine 1 mg
Uracil 1 mg
Xanthine 1 mg
Tween 80 lg

3% L-cysteine+ HC! solution 10 ml
10% sodium pyruvate solution 1ml
Nalidixic acid 100 mg
1.6% bromocresol purple solution 1 ml
8% Na,CO; solution 50 ml
Agar 20 g

Distilled water 1,000 ml
pH 6.8

Portions (4.5 ml) of the medium in tubes were heated
at 100°C for 30 min and stored at 5°C until used.

5 BB OEROKREZSRERImm M k¢
Hot, HH, BHEOZOMOBERED I B, E .
tortum VPI8700 & C. innocuum ATCC 14501 %
T RTOBRIZIEZOWRIIBDOONT, 121
HO2HLER 0. 1mm UTOBMNEETH -7 (%
5).

IV. X@ERD Bifidobacterium OEBERAE

MPSN ZEFRiz# % VTt M OREHE gy
B 7% % 58 U Bifidobacterium T 55%R
ROV TERNS X CEENICRET L, BERA
5 &5 5 15§D KE 2 ERE L MPSN ZERE# %
WTEE 175 bk E B LRI L 72 (3R 6). 175 #1654

Table 5. Growth of Bifidobacterium and other strict
or facultative anaerobes on MPSN medium

No. of Growth* on

Genus and species strains MPSN

tested medium
B. bifidum 3 3
B. infantis 4 4
B. infantis subsp. liberorum 4 4
B. infantis subsp. lactentis 1 1
B. breve 3 3
B. breve subsp. parvulorum 5 5
B. adolescentis 4 4
B. longum 4 4
Total 28 28

Eubacterium 5 ™
Bacteroides 6 0
Fusobacterium 3 0
Clostridium 6 1
Lactobacillus 2 0
Streptococcus 5 0
E. coli 1 0
Total 28 2

* Incubation period, 5 days. o
* Colonies formed were less than 0.1 mm in diameter.

Table 6. Recovery ratio of Bifidobacterium from 15
human fecal samples on MPSN medium

Species No. (%) of isolates
B. adolescentis 89 (51)
B. longum 40 (23)
B. bifidum 31 (18)
Bifidobacterium spp. 4 (2)
Eubacteium spp. 5 (3)
Peptostreptococcus spp. 6 (3)
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Number of Bifidobacterium on MPSN medium
(per gram wet feces)

9 10 1 X(Leg M
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Fig.1. Comparative recovery of Bifidobacterium
by MPSN and non-selective MVL-G media from
fecal specimens of 19 healthy adults
N, number of bacterium.
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Bz, B2$ 388713 Bifidobacterium DT
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R & B Petuely O& 5% AV, %
RREEREBRROBE 5 B HEMS LT 5
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Bifidobacterium % [BURL 7-55R, Bifidobacterium ®
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EFE, b MARERICERERIC 2 ERE I BB
REBERMEERT L LI BESREEI» ISR
T &I, EEDOFRER S S b Bifidobacterium
BERERGEZ+4THhhER—DNELLTT >~
ELTRITHETEBR I ERERLTVS, o,
Matteuzzi 513 %D Bifidobacterium »S N = L
TRART S/ BEOEBNLEERIV LT v E=
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WD Bifidobacterium D&H| %% % 3 L THRHEKEEL,
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e DR &, L\ Bifidobacterium DR
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" Abstract
Petuely’s selective medium for Bifidobacterium was improved by addition of riboflavin,
nucleic acid bases, pyruvate, and nalidixic acid. The modified medium, when examined under
strictly anaerpbic conditions for efficient isolation of Bifidobacterium from human fecal samples,
exhibited selective and high viable counts that were close to those found on the usual non-

selective medium.



