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Abstract

VLKOVA E., MEDKOVA J., RADA V. (2002): Comparison of four methods for identification of bifidobacteria to the genus
level. Czech J. Food Sci., 20: 171-174.

The identification of bifidobacteria to the genus level isimportant for the differentiation of these bacteria from other bacteria
occurring in the animal and human intestine. The detection of fructose-6-phosphate phosphoketolase (F6PPK-test) is used
traditionally for the identification of Bifidobacteriumsp. Theoriginal procedureistime consuming and thereforeit was modified
several times recently. The aim of the present work was to compare the following methods for the genus identification of
bifidobacteria: F6PPK-test, F6PPK-test modified by the addition of triton X-100, F6PPK-test modified by the addition of
cetridium bromide (F6PPK-CTAB-test), and PCR using genus specific primers. Bifidobacteria isolated from fermented milk
products (3 strains), human faeces (6 strains), and animal intestinal tract (2 strains) weretested. All the methods tested proved to
be reliable tests for the genus identification of bifidobacteria. The F6PPK-CTAB-test gave the best results. This procedure is

quick and does not require any special laboratory equipment.
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Bifidobacteriaare Gram-positive nonspore-formingir-
regular anaerobic rods. The typical habitat of this genus
ishuman and animal intestinal tract (SGORBATI et al. 1995).
It has been suggested that Bifidobacterium species are
important in maintaining general health. They suppress
harmful bacteria by controlling pH of the large intestine
through the production of lactic and acetic acids (GIBSON
& WANG 1994). The other health benefits which have
been attributed to bifidobacteriainclude the alleviation of
lactose intolerance (FOOK S et al. 1999), the reduction of
cholesterol levels(MODLER et al. 1990; RASIC et al. 1992),
antitumoral activity (REDDY & RIVENSON 1993), andim-
mune system activation effect (MITSUOKA 1992). Other
physiological effectsthat have been described to thisge-
nusinclude vitamin production (ISHIBASHI & SHIMAMU-
RA 1993). The potential health benefits of bifidobacteria
to the host have led to their wide application in dairy
productsand food additives (GIBSON & ROBERFROID 1995;
TANNOCK 1999).

Genus Bifidobacterium can be distinguished from oth-
er bacterial groups such as lactobacilli, actinomycetes,
and anaerobic corynebacteria by a particular metabolic
pathway, the bifidus shunt, whose key enzyme is fruc-
tose-6-phosphate phosphoketolase (F6PPK). The dem-
onstration of the F6PPK activity serves as a taxonomic
tool in the identification of the genus (SCARDOVI1 1986).
The original procedureistime consuming and thereforeit
was modified several times, recently by BIBILONI et al.
(2000) and ORBAN and PATTERSON (2000). Thefermenta-
tion of glucose by bifidus pathway gives rise to acetic
and lactic acidsin the theoretical ratio of 3:2. Gasliquid
chromatography of the fermentation products thus pro-
videsanother reliable meansfor the differentiation of bifi-
dobacteria from other bacterial types (HOLDEMAN et al.
1977; BIVATI et al. 1992).

Biochemical testsfor theidentification of the members
of the genus Bifidobacterium are now largely supersed-
ed by the use of the genus-specific PCR primers (KOK et
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al. 1996). Genus-specific probes have proved useful in
the enumeration of the total population of bifidobacteria
in faecal (LANGENDIXK et al. 1995) and food samples
(KAUFMANN et al. 1997).

Theaim of the present work wasto compare three meth-
ods of the F6PPK detection and PCR using genus specif-
icprimers(KOK et al. 1996).

MATERIALS AND METHODS

Seven strainswereisolated from human adult and infant
faeces. Four of them were obtained from the American
Type Culture Collection (ATCC) or the Czech Collection
of Microorganisms (CCM) and were of human origin.
Three strains were isolated from the intestine and faeces
of animals, five strainsfrom fermented milk products (Ta-
ble 1). Theisolation was performed by the use of Trypti-
case-phytone-yeast extract (TPY) medium (MTPY;
ADSA, Spain) modified by mupirocin at aconcentration
of 100 mg/l (RADA & PETR 2000).

The method of the F6BPPK detection described by SCAR-
DOVI (1986) was used for the identification of bifidobac-

teriato the genus level. Microorganisms were cultivated
anaerobically in an anaerobic chamber in 20 ml TPY broth
at 37°Cfor 42 hrs. The cellswere harvested by centrifuga-
tion at 14 000 x g for 3 min. The pellet was washed twice
with a phosphate buffer solution 1:(0.05 M phosphate
buffer pH 6.5 plus cysteine 500 mg/l) and the cells were
suspended in 1 ml of buffer. The cells were disrupted by
sonication (BANDELIN, SONOPUL SHD2070, Germany)
inicefor 2 min. The sonicate was mixed with 0.25 ml each
of solutions 2 (6 mg NaF and 10 mg Naiodoacetatein 1 ml
distilled H,0) and 7 fructose-6-phosphate 80 mg/l dis-
tilled H,0). After 30 minutes of incubation at 37°C, the
reaction wasterminated by the addition of 1.5 ml of solu-
tion 3 (hydroxylamine HCI, 13.9 ¢/100 ml of water, freshly
neutralized with NaOH to pH 6.5). The mixture was kept
for 10 minutes at room temperature and then 1 ml each of
solutions 4 (TCA 15% (w/v) in water) and 5 (4 M HCI)
were added. Finally, 1 ml of the colour-devel oping solu-
tion 6[FeCl,.6H,0 5% (w/v) in 0.1 M HCI] wasadded. The
development of areddish-violet colour immediately after
shaking the tube indicated the presence of fructoso-6-
phosphate phosphoketolase. This enzyme is unique for

Table 1. Comparison of methods for identification of bifidobacteria to the genus level

Name of the strain Origin of the strain F6PPK test F%I;Ii’tljnt;:(s_tlvg(i)th F6PtI;;tCTAB
Strains isolated from dairy products

Bifidobacterium sp. 19 Fermented milk 0.5114 +0.02 0.6854 +0.14 1.1888 +0.07
B. animalis 1 Fermented milk 1.019 +0.17 1.035 £0.06 0.916 +0.03
B. animalis 2 Fermented milk 0.8404 £0.06 1.002B  +£0.05 0.958% +£0.02
B. animalis 3 Fermented milk 0.820 +0.02 0.814 +£0.08 0.927 +0.10
B. animalis B2 Fermented milk 0.5224B +0.07 0.3474 +0.09 0.7538 £0.12
Strains isolated from human intestine

B. breve ATTC 15 700 Type strain 0.8594B £ 0.02 0.8014 £0.05 0.951B +0.01
B. catenulatum CCM 4989 Type strain 0.326 +0.05 0.382 +0.04 0.410 +0.04
B. infantis ATTC 17 930 Type strain 1.148% £0.07 1.490B +0.08 1.2614 £0.07
B. longum ATCC 15 707 Type strain 0.674% £0.11 0.828% +0.02 1.2278 +0.02
B. longum 1 Infant faeces 0.4834 £0.08 0.5224 £0.10 0.7978 +0.09
B. dentium 21 Human faeces 0.767% +0.05 0.9138 +0.05 1.212€ £0.04
B. longum 3 Infant faeces 1.0604 +0.08 1.1544B +0.05 1.222B +0.03
Strains isolated from animal intestine

B. globosum 13 Rabbit caecum 0.4374 +£0.08 0.5754 +0.04 0.9718 £0.03
Bifidobacterium sp. MA1 Hen caeca 0.926% +0.06 0.9894B +0.10 1.2198 £0.16
Bifidobacterium sp. MV4 Hen crop 0.5814 +£0.05 0.4088 +0.05 1.320C +0.04

Results are means (n = 3) of absorbances (435 nm). Values with no common superscripts differ (P < 0.05)

ATCC - American Type Culture Collection

CCM — Czech Collection of Microorganisms
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bifidobacteria. The result was negative if the colour re-
mained yellow.

ThisF6PPK test was modified by the addition of Triton
X-100 (SIGMA) to the phosphate buffer for a better cell
disruption. The cellswereresuspendedin 1 ml 0.25% Tri-
ton X-100 in phosphate buffer solution and sonicated in
icefor 2min (BIBILONI et al. 2000). Another modification
was the addition of cetridium bromide (CTAB). The cell
membraneswere disrupted using pretreatment with 0.4 ml
CTAB detergent in solution containing 0.45mg CTAB in
1 ml of distilled H,0, and not by sonication (ORBAN &
PATTERSON 2000).

The development of areddish-violet colour was consid-
ered asapositiveresult. In al three methods, the intensity
of this colour was measured spectrophotometrically at
435 nm. The results obtained by the measurement of ab-
sorbance were statistically evaluated using oneway anal-
ysis of variance. The confidence level of 95% was used.

The identification to the genus level was also carried
out by PCR method using genus-specific primers Bif164
and Bif662 (KOK et al. 1996).

RESULTS AND DISCUSSION

All three methods of the F6PPK detection were used for
thetesting of all 15 bifidobacteriastrains. Inall cases, the
results were positive and reddish-violet colour was de-
veloped proving the presence of fructoso-6-phosphate
phosphoketolase. The intensity of colour was measured
spectrophotometically at 435 nm. The results of the ab-
sorbances determined arein Table 1. Theintensity of the
developed colour in F6PPK test modified by CTAB cell
pretreatment was the highest in ten out of fifteen sam-
ples. The results of our work showed that CTAB can be
effectively used for the cell disruption in the F6PPK test
for the identification of bifidobacteria. The results of the
F6PPK testswere confirmed by PCR procedure asall the
strains were identified as Bifidobacterium sp.

The F6PPK-CTAB test is a less time consuming pro-
cessof cell disruption compared to thetraditional F6PPK
test and does not require any specia laboratory equip-
ment. In the classic F6PPK test and in the F6PPK test
modified by the addition Triton X-100, it is necessary to
use a sonicator for the cell disruption. PCR method re-
quiresathermal cycler and electrophoresis. Another pos-
sibility of the genusidentification isto determinethe molar
ratio of acetic and lactic acids as the final products of
glucose fermentation. This method is reliable but time-
consuming and it is necessary to use a chromatograph.

Conclusion

All of the methods tested proved to bereliable testsfor
the genus identification of bifidobacteria. The F6PPK -
CTAB test gave the best results. This procedure is quick
and does not require any special laboratory equipment.
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Souhrn

VLKOVA E., MEDKOVA J., RADA V. (2002): Porovnani étyf metod rodové identifikace bifidobakterii. Czech J. Food Sci.,
20:171-174.

Identifikace bifidobakterii na rodovou uroven je dulezita pro jejich odliSeni od ostatnich bakterii obsazenych v travicim traktu
zvitat a lidi. Detekce enzymu fruktoso-6-fosfat fosfoketolasy (FOPPK-test) je tradi¢né uzivanou metodou pro rodovou identifikaci
bifidobakterii. Pivodni procedura je pracovné i ¢asove narocna, proto byla v posledni dobé& neékolikrat modifikovana. Cilem nasi
prace bylo porovnat nasledujici metody rodové identifikace bifidobakterii: klasicky F6PPK test, FOPPK test modifikovany
ptidavkem Tritonu X-100, F6PPK test modifikovany ptidavkem detergentu cetridium bromidu (CTAB) a metodu PCR s pouzitim
rodové specifickych primer a nalézt metodu spolehlivou, finanéné a casové nenarocnou. Celkem bylo testovano 7 kmenu
izolovanych z traviciho traktu lidi, 3 kmeny z animalniho traviciho traktu a 5 kment izolovanych z mléénych vyrobkii. VSechny
testované metody je mozné vyuzit pro rodovou identifikaci bifidobakterii. Jako pracovné nejméné naro¢na a pfitom spolehliva se
ukazala metoda modifikovaného F6PPK testu s ptidavkem CTAB. Uvedeny postup je i ¢asov€ nenaro¢ny a na rozdil od ostatnich
testll nevyzaduje specialni pfistrojové vybaveni.
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