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Incidence of Lactobacilli in Buffalo Milk Cheddar Cheese
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ABSTRACT

The incidence of Lactobacilli in buffalo milk cheddar cheese was studied. The
counts of Lactobacilli varied from 3 x 106 to 50 x 106 /g of cheese. The number of
Lactobacilli was highest during the first and the fourth months of ripening in batch I
and II respectively; subsequently started to decline. In a total of 105 isolates L. casci,
L. plantarum, L. leichmanii, L. buchneri, L. fermenti, L. brevis and L. cellobiosus were 58, 37, 1,5
1, 1 and 2 respectively. Proteolytic abilities varied significantly with regard to strains,
types of milk and the period of incubation, L. buchneri-8 exhibited highest proteolysis
in cow milk and L. casei-3 in buffalo milk, The pH of the cheeses varied between 52

to 5.6,

INTRODUCTION

Lactobacilli, the most dominant
group of bacteria in mature cheddar
cheese, when occurring naturally in
cheese would be supposed to be able to
better survive cheese as an environment
and selected strains might grow profuse-
ly in cheese if used as an additive. Such
strains, if possess desirable charcteris-
tics, can be successfully employed to
hasten the ripening process in cheese,
Johns and Cole (1959), Feagan and
Dawson (1959), Lane and Hammer
(1935), Sherwood (1939) and Jagan-
nath et al. (1973).

The present study was planned to
examine the buffalo milk Cheddar cheese
samples for the number and typcs'of
Lactobacilli present in it and examine
their proteolytic ability in cow and buf-
falo milk, which would serve as the
basis for selecting more proteolytic
Strains as starter additives to hasten the
rate of ripening in the cheddar cheese
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made from buffalo milk probably with
some enhancement in organoleptic score.
Published data on the types of
Lactobacilli occurring in buffalo milk
cheddar cheese and their characteristics
are not available. ;
MATERIALS AND METHODS
Collection, handling and treatment
of cheese samples: :
Fourtecen buffale milk cheddar
cheese samples of varying age- were
collected from two batches of cheese
manufactured at the Amul Dairy, Anand.
The samples were immediately andlysed
using the procedure described in the
Standard Methods for the Examination
of Dairy Products (1960).
Counting, isolation and identifica-
tion of lactobacilli: ,
.The counting was done using the
medium of Mann, Rogosa and Sharpe
(MRS) (1960).

A few colonies from each plate were

randomly picked up and replated on the
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MRS Agar for purification and then
transferred into MRS Agar stabs incub-
ated at 30° C for 5 days and then stored
at -8° G till further use for identifica-
tion.

All the isolates were identified to
species level using the scheme of Sharpe
et al. (1968).

Judging proteolytic ability of the
selected isolates:

‘From among the iSolates two strains
of each species were examined for pro-
teolytic abilities in cow and buffalo
skim milk at 14° G for a period of
seventyfive days. Sixteen hour old milk
cultures of the isolates ‘Were inoculated
into autoclaved skim milk at the rate
of 19 (v[v). Proteolysis was judged at
15 days interval using the method of
Hull [1947). Colour intensity was mea-
sured-on Bausch and Lomb>Spectronic-20
Spectrophotometer at 650 nm.

The pH of the cheese was measured
by the method of Franklin and Sha.rpe
(1963).
‘Statistical analysis: =
. The statistical analyms was donc by
the methods of Snedecor and Cochran
(1967) '

RESULTS AND DISGUSSION

I~ 'The data presented in the. abovc
table indicate that the pH of cheese in
both the batches ranged between 5.2 to
5.6 during the ripening period of seven
months, as ‘normally - observed in cow
milk cheese, sl 30 s0d

The count of Lactobac:lll were
quite high'in numbers, almost compa-
rable to the other two ' counts viz. of
total viable bacteria and, the Entero-
cocci which ranged between 7.3 x 106
to 1.2x108/g and 1x 104 to 8.8.x10%/g
respectively, In the cheese from batch
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TABLE 1

Lactobacillus count of Buffalo Miii Cheese
at Differeat Stages of Ripening, (incub.-
ted at 30° C for 5 days),

—

Age of cheese PH of cheese  Lagtobaciipys
' Count/g (x 198 )
Months Batch I Batch IT Batch I Batch IT
1 52 52 50 5
9 54 54. 35 o8
3 54. 55. 18 97
4 55 . 55 23 29
5 55 55 3 12
6 55. 55 3 6
7 56 56 3 4

I, they were highest in-numbers i.e.
50 x 10¢/g at one month and then gra-
dually declined till sevénth month. The
high number present could probably be
ascribed to the higher rate of contami-
nation with these bacteria during theé
manufacturing process of cheese, espe-
cially from vats, handlers and other
sources on the plant. Batch II had little
Iower count in the beginning, then in-
creasing upto fourth month and sub-
sequently showing a decline probably due
‘to both, accumulation of toxic metabo-
lites and depletion of nutrients, -

Table 2 contains the data on 1den-
tlflca.t.lon of the Lactobacilli. The iso-
Ia.tcs wcn;c. identified to species level us-
ing the scheme of Sharpe ef al. (1968).
The results observed indicated that abj-
lity to produce NH, from arginine va-
ried with the strains., Homo——a.s well
as Hctcrofermentatwc strains showed
this ability, Sharpe (1962) accepted some
exceptions. in using this test as a sub-
stitute for the type of lactic fermenta-
tion. About 509% of the L. plantarum
strains failed to ferment arabinose.
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~ The results exhibited in Table 2
indicated that L. casei and L. planta-
rum were the most dominant species cn-
countered. Fiftyeight L. casei and thirty-
seven L. plantarum made a total of 95
out of 105 total isolates. L. leichmani,
L. buchneri, L. fermenti, L. brevis and
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L. cellobiosus were 1, 5, 1, 1 and 9 -
pectively. %
Table 3 covers the data on Proteq
Iytic abilities of sclected straing fmn:
among the isolates. L. buchneri.g exh
bited highest proteolytic ability in cm.;
milk and L. casei-3 in buffalo

TABLE 3
Proteolytic activity of selected Lactobacillus Isolates at 14°C.
Organism Type of Time of incubation (days)
Miik 15 L 45 60 75
(mg of tyrosine|3 ml TCA filtrate)
L.casei-1* Cow 0.66 0.9 ~ 11 1.6 2.0
buffalo 0.64 0.8 10 1.8 1.8
L.casei-3 cow 023 0.5 I 1.1 1.5
 buffalo 0.18 04 0.8 2.1 2.4
L.plantarum—4 cow 0.24 0.61 0.72 1.2 19
buffalo 0.2 0.3 0.6 0.8 1.2
L.plantarum-5 cow 005 0.25 042 082 1.3
buffalo 0.16 0.35 0.63 0.9 1.5
L.buchneri-8 ow 0.32 0.72 0.93 L4 2.4
buffalo 0.26 0.50 0.7 0.9 16
L.buchneri-29 cow . 045 0.89 1.2 L6 1.8
 buffalo 051 09 1.3 L8 2.1
L. fermenti-57 . cow 0.7 L1 15 1.8 2.6
buffalo 0.5 07 0.9 I3 1.6
L leichmanii—46 cow 0.02 ' 0.04 0.04 0.08 0.1
. buffalo 0.01 0.02 0.06 0.06 0.08
L.cellobiosus-96 - “aow | 0.31 0.41 0.62 0.87 1.2
" buffalo 0.4 0.6 0.82 0.93 15
L.brevis—81 cow 0.2 0.4 0.42 0.5 0.8
. buffale 0.3

0.3 05 0.58 09

#*Number suffixed to the strain of bacteria represents isolate number.

There was a vide variation in the pro-

teolytic abilities of different species and
of different strains within a species. The
release of tyrosine increased progres-
sively with the time of incubatjon in all
cases. The type of milk ie. cow or
buffao also had effect on this activity.

The results presented in Table-4
showed that the strains of Lactobacilli
significantly (59, level) differed in their
average proteolytic activity. L.caser-l,
L. buchneri-29 and L.fermenti-57 topped
the list for their proteolytic activity.
However, in view of the heterofermen.
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Table 4

Effect of types of milk on average pro-
teolytic activity of different strains of
Lactobacilli. =

mg of tyrosine[5mlTCA Mean

Strains
filtrate
Cow milk  Buffalo milk
L. casei-1 1.25 1.20 1.23
L. casei-3 0.80 1.17 0.98
L. plantarum~4  0.93 0.62 0.78
L. plantarum-5  0.58 0.70 0.64°
L. buchneri-8 1.15 0.79 0.97
L. buchneri-29 1.18 1.32 1.25
L.fermmtf—S? 1.54 1.00 1.27
L. leichmanii—46  0.05 0.04 0.04
L. cello- "
biosus-96 0.68 0.85 0.77
L. brevis-81 0.46 0.51 0.48
Mean 00.862 0.820 (0.841

Note: The milk samples weke incubated at
14° C for 75 days.
S.E. Strain-0.0559
S.E. Milk x Strains-0.0790
C.V.%=20.91%
tative nature of the latter two strains it
is suggested that L.casei-1 has the po-
tentiality to be used as a proteolytic
starter jadditive in cheddar cheesc-
making. Further, the said strain behav-
ed almost uniformly in both the types of

milk used.
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