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SUMMARY

Effect of culture '}I)i-lj"incubatlon period, culture cold
storage and additives on the survival of 8. lactis, 8. thermo-

philus and L. bulgaricus

i

fnch thp lurvlvnl rate.
NI I 0]

-miat .'11

during
(,,, Btudied,  Culture neutralization to pH 6.8 greatly helped
Incubation periods longer than 24 hr
I as culture cold storage before drying determintal to

spray drying were

the ‘microorganisms during drying. Out of the additives

trled dextrin was superior.

The survival rates obtained

were 30%, 76% and 31% for 8. lactis, 8. thermophilus and

L. bulgaricus, respectively,

,. The effect of the above factors as well as storage

1emperpture on the nurvlval of the dried microorganisms

""" " | during storage were also_studied. (ISEOFAgENtEMpETALIFED

o “: Storage 8
al

ezing temperatures preserved about 75% of
thq activity of the dried cultures.

INTRODUCTION

llu*

"The ‘Interest in finding a large
scale and inexpensive method for
culture  preservation Jed to the in-
vestigation of using spray drying
{Sapp and  Hedrich 1860, Foster
1062, Labuza et/al. 1872 and Daemen
and Van der Stege 1982). In this

-t yliwlin

respect, Metwally et al. (1989) have
investigated the effect of different
parameters of spray drying on the
survival rate of microorganisms who
reported survival rates of 22%, 47%
and 20% for 8. lactls, 8. thermophilus
and L. bulgaricus, respectively.
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These results have encouraged
us to pursue better survival rates
through the investigation of other
factors which affect these rates.

This investigation was carried out

to study the cffect of culture con-
ditions namely ;
period, cold storage and additives on
the survival of S. lactis, S. thermo-

'
by \

Cultures, equipinents, methods
of analysis and experimental proce-

dures were as described by Nfetwallv o

el al, (19&9) Dextrln and sucrose
additives were stirred Jnto the cult-
ure at 8 ratq of 2% (wt/vol) just.

I

RESULTS and DISOUSSION

A. Effect of culture conditions on
mlcroorganlmq survival during

spray drying ;

1. The effect of cultl.xr'e"p}l :

At the end of the incubation
period (24 hr) the culture pH was

usually around 4.5. Table (1) shows''’

the effect of culture pH on micro-
erganism survival during drying.
Neutralizing the 'pH to 6.8 greatly
hélped the survival during spray
drying. "/ As expected the effect of
heat on mieroorganisms would be in.
tensified ' 'at -acidic' pH's, Foster
(1962) in'his prelimenary experi-
ments on spray drying of 8. lactis
pointed out that neutralization' re-

the pH, incubation

(ABD EI-GAWAD ET AL.

phllus and L. bulgarlous during

“spray drying.

Also, factors that affect the sur-
vival ‘of dried cultures during stor-
age were studied. ' These are : the
culture conditions hefore drylng and
the effect of storage temperature.

i)

'MATERIALS and METHODS.

bei’ore' drying: ¥ .
Lt q

Dried culturea were géaled in
po]yethylene bags under atmospheric
a'r and atored at 3 different tem-
peratures

LR |
|

duced the act!vity However, our re-
sults didn’t agree with Foster's and

we recommqnd culture ‘neutraliza-

tion. Actually, Foster in his preli-
menary experiments reported a sur-
vival rate of about 50% for 8. lactis
which was higher than whatever
hag been reported for spray drying.

2. Effect of culture hlcuba.uon
mrlod b

Culture' age' and the phm lt
which the oculture exists is' before
drying would affect the ' tolerance
for heat (Foster, 1962). B

The cultures were regularly in-
cubated for 24 hr,and then 'spray
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dried. In this experiment incubation
periods of ‘24 and 40 hr. were used
and the results are in Table (1),

I.ong incubatlon perlods reault-
e¢ in'More'destruction during spray
drying. At the 24 hr. period, micro-
organisms would be within the ac-
tive phase .of growth (the log
phase). It secems that microorg-
anisms were more tolerable to heat
in the active phase than in the
gtationary ' phase. Other 'workers
(Foster, 1062 and Steel et al., 1983)
agreed with these results when they
frecze-dried microorganisms.

8. The effect of culture cold stor-
age perlod

The effect of culture cold stor-
age period after inoubation before

drying was studied and the results

are reported jin, Table (1),

mo\yA C8

Long periods of cold atorage led )

to more destruction of microorg-
anisms durlng apray drying. 1t is
expected that long storage periods
would lead the microorganisms into
. deep stationary phase. It seems that
the mieroorganisms In this phase

were more sensitive to heat during

drying. It would be perferable then
to dry the culture as it comes out of
the incubator without delay

UL Y

4. The' effect of additives :

Of the 'techniques used to spray
dry héat labile substances is the so
called encapsulation. This technique

B. Factors  atfeot

275

depends on the addition of certain
gubstances that would encapsulate
the heat material to protect it aga-
inst high temperatures. Two addi-
tives were investigated ; sucrose and

‘dextrin and were added to the culture

at a rate of 10% of the finished pro-
duct (Table 1).

Sucrose did not improve the sur-
vival rate, so it was not fully inves-
tigated. On the other hand, Dextrin
greatly helped microorganisms sur-
vival. The survival rates reached
30%, 78% and 31% for 8. lactis, S.
thermophilus and L. bulgaricus, re-
spectively. These figures were much
higher than what have been repor-
ted except for the prelimenary re-
sulte of Foster (1962) who claimed
a 50% survival for S. lactis using a
bench spray drier.

spray dried
microorganisms during storage:

1. Effect of storage temperature :

Table (2) illustrates the effect
of 'storage temperature. Frozen
tamperature preserved the actlvity
of the microorganisms hest. Re-

frigerated temperature was some-
what reauonable 1 )

2. Effect of culture conditions be-
fore drying :

Table (3) shows the effect of
culture incubation period and addi-
tives before drying on the survival
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fine

Ll Table (1) The effect oiﬁ duiiure conditlbnn 'on the aurvlvi_i
. 110 of lactic acld bacterla during spray drying.

" J
microorgamsms survival %

Culture ‘conditions SRS i
8 130“5 S ﬂhermophllus L bulga.rlaus

pH : :
4.6 2.2 11.80 1.14
. 88 | 6.2 18.00 5.42
Incubation period : :
24'hr 21.80 16.80 19.5
40 hr 6.60 11.50 9.1
Cold storage after incubation :
24 hr ‘ 21.9 16.80 19.50
4 days 181 7.80 15.20
Additives : o —
without 22 46 19
'with Dextrin 30 76 31

— pH of all cultures were 6.8, unless other wise stated.

— Spray drier parameters : — inlet air temperature 190-200°C.
‘ — outlet air temperature 70°C.
— two-fluied atomizer with 2.5 Kg/cm’
air pressure,

— Two percent Dextrin was added to the culture before drying.

1)

Joye | 1 ! ! | {4
‘X0 Table (2). : Effect ot storage temperature on the survlval o!
\ ol spray dried lactic acid bacterla R

% f storage temperature

) [} i i et g e e b w p—

Microorganism Room Refrigerated - Freezing il
(20-25°C)  ~ 11(5-7°C) | (~15°C) !

§,lactis, . ... . 360 . 50.00 5710

8. thermophilus 1/ 700 50.00 i 1 TB00:

h.bn!'garloul : KR 4 ¢ .1 168.80 5450

r- Storagq period ; 30 days. . .
— Culture pH was 6. 8 before drying.
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Table (3) :
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Effect of culture condition before drying on the survival

of dried lactic, acid-bacteria during storage.

Culture COnditiona

microorganisms survival after storage, %

;'before 'drying / 8. lnotis 8. thermo;)hllus L. bulgnricus
bhawdh P S ST TU LY V01 <4 IS Y00 (SIS FRSSNERS DRSSy 1 JU VS AU 1 LTS [ PVIY SN
‘ Incuba‘tlon per{ods
o 39 21 el 0 " 9L5 81.0 268
i 0 ol '
it 4.0 he 81.5 69.9 74.2
Cold storage aftef inéﬁb&tion :
(oo without 91.50 61.0 26.6
"4 days 93.40 80.0 30.0
Additives :
without ' 378 30.5 125
o with, Dextrin | 426 35.3 44.2

—_ Storage was for 30 days in'the freezer.

- 'Culture pH 'was 6.8 before drying.

— Storage temperature was —15°C.

of m!croorgaﬁfﬂﬁls -after 30?ldhjm ‘of*
storage.

Incubation period-and cold stor-
age of the culture showed no clear
effect on the- survival rates during

storage: " On the other hand'dextrin'

improved the survival rnte during
storage.

The above experimenta pointed
out that ntorage temperature was-
the most intportant factor which de-
termines: microorganisms survival
Thie factor followed by the addition
of dextrin. Type of microorganisms

also had an effect, 8. thermophilus.

tolerated the.storage better than S.

“ing-and storage.

lactis, while- L. bulgaricus was the
leaet tolerable (Table 2).

In ' conclusion, the usc of the
drier parameters selected in the pre-
vious work (Metwally et al. 10898)
combined with the culture conditions
investigated in this paper resulted
in a great improvement in the sur-
vival of microorganisms during dry-
We ended with
30%, 78% and 31% survival for S.
lactis, 8. thermophilus and L. bulg-

‘aricus -« respectively. The improve-
- mont was good enough for us to

think that with more experiments
we could reach survival rates very
close to what has been reported for

'{reeze drying.
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