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ABSTRACT

The present study was planned t6 examine the rate of acid production by
Streptococcus lactis, Str. cremoris and Str. diacetylactis (DRGC,) singly and in combination in
buffalo skim and whole milkat 25 and 30°C. The.cultures were inodulated at 59, ﬂh
(V/V) in both the types of sterilized milk and incubated at 25 and 30°C for 10 hours.
For combinations cultures were grown separately and mixed before use. The mixed
cultures inoculated at 5% rate in 1:1 ratio as above. Hourly samples were drawn
to measure titratable acidity expressed as per cent lactic acid (% L.A.) upto 10 hrs.
of incubation. o

The cultures when grown singly or in combination performed .better at 30°C than
at 25°C. The acid production was higher in skim milk than in whole milk at both
the temperatures. Individual cultures produce more lactic acid than mixed cultures
in both the type of milk and at both the temperatures. Thus it is proved that these
streptococci are non-symbiotic. Maximum acid production (1.2%, L.A.) at the end of 10th
hour was achieved by Sir. lactis in skim milk at 30°C. .
(Received on 31st March, 1981)

INTRODUCTION MATERIALS AND METHODS

Rate of acid production by starter Three cultures namely Str. lactis

bacteria is an important characteristic
from the point of preparation of fermen-
ted milk products. It is affected by
several factors including the tempera-
ture of incubation, composition of milk
and associative growth of more than
one . species/strains of bacteria.

The present study was planned to
examine three different lactic streptococci
for their behaviour in buffalo whole and
-skimmed milk, when inoculated singly
‘and in combinations and incubated at
125° and 30° C.

(isolated and, maintained at our Dairy
Microbiology , Department), Str. cremo-
ris (Hansen’s. Laboratory Denmark);
and Str. diacetylactis (DRC,) procured
from National Dairy Research Institute,
Karnal wepe used in the study. The
cultures were propagated in sterilized
(121° G/20 min) skim milk (less than
0.5% fat) of buffalo and stored in re-
frigerator  till used. The cultures were
-transferred weekly in - fresh skim milk
jas above, Initially cultures were acti-
.vated by three successive  transfers be-
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fore use. Sixteen hours old cultures of
Str. lactis, Str. cremoris and Str. diacety-
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phenolphthelin indicator and expresseq
as per cent lactic acid (% L.A.).

lactis incubated at 30° C were inocu-
lated into 100 ml sterilized skim and
whole milk of buffalo having less than
0.59 fat and with 6.09, fat, respec-
tively at the rate of 5% (V/V) and
10 ml quantities were distributed in
18 x 150 mm sterile test tubes, The
milk inoculated with the above cul-
tures and their combinations were in-
cubated at 25° and 30° C.

Hourly samples were drawn by
taking out a set of test tubes from the
incubator up to ten hours to measure
the titratable acidity by titrating 10g of represented- in Tables
sample against 0.1 N NaOH - using figures 1 to 5.

TABLE 1 | 7 Bl

Effect of incubation temperature and tg,rpesi of milk on rate of acid 'production by
Str. lactis. | |

In preparing combinations cultyres
were grown separately and mixed be.
fore inoculation. The mixed cultures

30° C.
RESULTS AND DISCUSSION

three lactic streptocecck

e o

were then inoculated at 59 rate in
1:1 ratio and incubated at 25° apg

The rate of acid prodouction by
singly and in
combinations in .-buffalo . whole and
skim milk- at 25° and 30°. C have been
1 to 5 and

Time of incubation - SN U T : <= Streptococcus. lactis

kgm » - —
- Skim-milk. . . .. W?zaie.milk
25°C. - 30°G- 25°C ... 30%C
0 0.207 0.207 0.189 0.189
1 o T SIT T AL 0.315 "0.3181 v 0.318
2 0.345 0.357 . . 0.354 0.363
' g 0384 -~ 0420 S 0.381 0.402
4 0513 0579 0.510 0.558
5 0.648 0.774 0615 0.744
6 0.774 0.891 C 0.669 0.858
7 0912 ' ' % :
a 0. | 1.017 0.825 0.918
s 1.020 1.112 0.948 0.990
_T 2 1.077 1.200 0.975 ©1.011
1.113 1.213 1
| 1.005 1086

- The figures represent average of three trials,,
Table-1 and figure-1 shows the acid

‘production by Str. lactis grown in buf-
falo skim .a,nd whole milk at 25° al'l‘lld
~30° C 'for a period of ten hours. It
can be observed that the acid pro-

duction by S§ir. lactis showed an jnt'

Crease from 0.2%, L.A. to 0.4% L.A.
in a period of 3 hours at 'both 'tempera-
tures in buffalo skim  and whole milk
at 30° C However, the' rate' of acid
productnc.m increased from 0.4% L.A.
to 1.2% in skim milk incubated at 30° C
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from 3 hours to 9 hrs. It was intcrest- hrs. Subsequent incubation lshowed
ing to note that both whole milk and higher acid production in im ik

skim milk showed almost similar in- .
crease in acidity upto a period of 5 than WIhOIC milk.
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TABLE 2
Effect of incubation temp
py Str. diasetylactis (DRC,),

¢ RATE oF ACID PRODUCTION
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of milk on the rate of acid production

Time of incubation TN
e Streplococcus diacetylactis DRC,)
hours : 1
Skim milk Whole milk
d—ﬁ)‘xm\é’ﬂ"c 25°C 30°C
i ; 0.267 0.198 0.171 0.171
2 0.994 0.282 0.249 0.267
3 0.375 0.327 0.330 0.339.
4 0.519 0.401 0.357 0.372
5 0.636 0.621 0.480 0.564,
6 0.864 0.783 0.558 0.699
7 0.807 0.900 0.633 0.801
8 : 0.939 0.921 0.774 0.831
9 _ 0 975 0.957 0.864 0.891
10 ' 1,020 0.990 0.900 0.918
e ' ' 1.029 0.915

The figures represent average of thyee trials.

Table-2 and figure- indicates the
rate of acid productien by Str, diacety-
lactis (DRCy). It was obsrved that the
acid production by this ' culture was
0.35% L.A. in 3 hys. and it showed a
rapid increase in acid. conteht between
3 and 6 hrs. As in Str. dgtis it showed
better acid production "in skim milk
after 3 hours than whole midks How-
ever, the acid production by this:"-,(\:nul-
TABLE 3 4

Effect of incubation temperature and types

Str. cremoris.

0.987

ture at the end of 10 hours was only
1.029, which was lower than that of
§. lactis for the same period.- An inte-
resting observation in this culture is
that it shows reduced rate of acid pro-
duction after 6 hrs. as against, 8 to 9
hrs. observed with Sir. lactis. -
In Str, -cremgris the- ratg. pf acid
production’ was almost similat in both
skim and whole milk at t‘he;._'tufo.,teg‘l-
of milk gn rate of .arid psocfnc‘tjog by

i -

) -

\

Time of incubation

Streptococcus cremoris

']

hos Skim milk _ 08 Wholemalk > . £ 0. &

! 25°C s0°¢c s 25°C. - T 30

0 0.198 0.198 .- 0180 0180

1 0.276 0.282 A . 0273 0.279

2 0.303 0.327 kil i = e (& 0.32?

3 0.339 0.361 .l 0336 "~ 0363

4 0.363 0.441 ; 0.387 0.438

5 0.426 - 0579 ._ 0.420 0.519

il —re PAB - ) BT i 0.465 0.642

7 0.543 0.828 0.615 0.756

8 0.762 0.873 0.753 0.842

9 0.888 0.921 0.888 0.924

10 - 0924 0.98¢ | 0.933 0.969
The figures represet{t average of three trials.
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ratures unlike the aboye Woc

[Ta.blﬁ-f‘} and figure 3). HOWeve;lltutfs
acid production was ‘bettery at 30° é
than at 25° C. The rate of acid dey
Jopment in the two milks 5¢ the
temperatures were  similay

hour of incubation only, sy
cultures incubated at 30° g
higher acid than at 25° Q, 1

C=
two
Upto  one
bSCquently
showed g
t was algg

TABLE 4

Effect of incubation temperature and
Str. iﬂsll‘.f—-i—str. diﬂceg;facgfg_

datcetylactis
fast rate of acid production after 3k
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lactis and Sir.
showed

observed that like Sir.
this culture also

of incubation. The total acidity at the
end of 10 hrs. was however, less than
1.0% L.A. in this culture at both in-
cubation temiperatures in skim as well
as whole milk,

types of milk on rate of acid production by

Time of incubation

Str. lactis+Str. diacetylactis

hours —
Skim milk Whole milk

o 2%°%C 30°C 25°C 30°C
0 0.198 0.198 0.180 0.180
1 0.207 0.225 70198 O v 750225
2 0.270 0.282 0.261 - 70.270
3 0.342 0.351 0.315 0.333
4 0.387 0.432 0.369 0.428
5 0.477 0,540 0.405 v 0522
6 0.522 0,648 0.504 ¢ 0.630
7 0.576 0.702 | 0.519 R 0,675
8 0.630 0.747 '. 10.603 ' 0.723
9 0.711 0.801 0.702 0.774
10 0.774 0.747 . 0.801

0:837

The figures represent average of three trials,

Among the combinations tested §ir.
lactis + $tr. diacetylactis  (Table-4 and
figure-4) and Str. cremoris + Str. diacety-
lactis (Table-5 and figure-5) showed a
reduction in acid production than the
individual cultures. However, the rate
of acid production was almost .cons-
fantly increasing throughout the in-
cubation period in both cultures. It
Can also be seen from these _ﬁs’urc;s
that Str, lactis + Str. diacetylactis combi-

nation in both whole and skim milk,
showed similar rate of acid ‘production.
Str.  cremoris A, Str.  diacetilaetis Showed
higher acid production in skim milk
than in whole milk, at the twg tem-
peratures. [The acidity obtained by
Str. lactis +1Str. diacetylactis after 10 hrs.
was 0,779 L.A, and 0.849 L.A. in
skim milk while in whole milk it is

0.75% L.A. and 0.80% L.A, at 25°

and 30° C. respectively.
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TABLE 5

49

Effect of incubation temperature and types of milk on rate of acid production by

Str. cremaris-{-Str. diacetylactis.

Time of incubation

Str. cremaris4=Str. diacetylactis

hours
Skim milk Whole milk
25°C 30°c 25°C 30°¢c
0 0.198 0.198 0.180 0.180
1 0.216 0.270 0.216 0.270
2 0.234 0.324 0.234 0.306
3 0.342 0.351 0.324 0.342
4 0.360 0.432 0.351 0.420
5 0.504 0.603 0.432 0.549
6 0.549 0.675 0.474 0.576
7 0.621 0.747 0.579.. 0.672
8 0.693 0.810 0.636 0.747
9 0.720 0.864 0.693 0.792
10 0.792 0.900 0.774 - 0.828

The figures represent average of three trials.

From the foregoing study it is evi-
dent that the lactic streptococci strains
tested in present study were slightly
inhibitory to each other in regard to
acid production. The other important
observation made which indicates high-
er acid production in skim milk than
whole milk in most of the combina-
tions and individual cultures, are con-
tradicting the findings of Habaj e al.
(1974) who observed higher rate of
acid production in whole milk than in
skim milk with mixed strain lactic
streptococci. This inhibitory effect ob-
served may be because of apparent
difference in the total solids content or
probably due to the lower chain vola-
tile fatty acids liberated by these cultures
during their growth in whole milk.,
Lawrence et al. (1976) have in their
review in cheese starters have indicated
that C-C,, fatty acids and oleic acid

showed inhibitory effect on starter bac-
teria. Present observation on slightly
reduced rate of acid production after
few hours of incubation observed with
cultures grown in whole milk suggest
_that possibly it may be due to the
release of some of the lower chain
fatty acids after few hours of incuba-
tion. However, this needs further con-
firmation as Foster et al. (1958) and
Hammer and Babel (1957) have indi-
cated that milk fat does not play. much
role in acid production. Since buffalo
whole milk contains higher- qlantity of
fat it will be interesting to study the
cause for this inhibition observed in
whole milk.

The observations in regard to tem-
perature of incubation used on acid
production it was found that 30° C is
better for acid production than 95 C
in the three lactic-streptococci or their
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Combinations studied. Tiis confirms the
observations of Golding et al (1951)
Habaj et al (1979) with the lactic strep-
tococci used by them. Dutta et al. (1972)
found 30° C to give higher acid produ-
ction than 999 C in Str. lactis and Str.
diacetylactis  but in Str. cremoris they
showed slightly jower final acidity at 30°
C than at 22° G The higher acidity at
30° C observed in the present study is
because 30 C* is optimum temperature
for the growth of lactic streptococci.
However, in present study observations
were made only upto 10 hrs. of incu-
bation while Dutta et al. (1972 and
1973) reported the values after 18 hours
of incubation. Variations in incubation
temperature for acid production has
been reported by several workers. (Babel,
1946; Dahlberg and Ferris, 1945;
Golding et al.; 1951; Harrison and
Dearden, 1941 and Sharma & Jain,
1974 and 1975). '

These observations suggest the need
for selecting the incubation periods and
temperatures and also combinations of
starter cultures while manufacturing 2a
fermented milk with higher per cent in-
sculum (5% v/v) used in present study.
The results in the present study suggest
the need for confirming tke observations
regarding the Tole played by milk fat
for growth and acid production by starter
cultures.
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