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LEERODUCTIEN

—— .

Startar is She coneon n-me For - culture of desir~sbls
organisms used n n-oking ohoese, or <ohsr dairy profuct:.
There are meny 4 ifferent kinds of st=réwrs. The starter
that produce scld at & rrptd rate s the most lmportant -~nd
widely used. Suesh stert v s commonly known as "lactic
starter” and m-y e defin=d as a milk culture of on= or
more lactiec strepbtococci, usually str.laetle and/or str,

gremoris,

These typ«4s or sp=cias of sour'ng boeteria usually
constitute the main flore of neturslly soured mlilk whiesh
convert aboult 1% of the loctose in milk almost esntirely
to lactic acid, with small guantiil-s ¢f other products
such as scetic ~e¢'d and carbon dioxi: i, and normelly with

no substences c-using t-avs,

Historically, the use of l-etic starter cultures
is 2n old practice in th- 4o 'ry industry. Lactic starters
sre essentiszl in chrese-m-s' ' and ‘i ulbtured daliry
products manuf~gturing. I is well stzblished that th
length of tim~ n~-ded for irocessiiy; such products l1s
sreatly dependen’ upon tae r-te of =clid productlon by ths
starter, In =daition, th quality of the finished produc-

ts depends te & certain d zrae upon the sterter aetivity.
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in Prastice, se =~ means ¢ . siliv tlag rcropagation nf
lagtic strrters, verious Gypes of stor. ge and rreservet-
ion have be=n estzblishud, Pres - rv Lion 2f lactic ster-
ters without losing norm. 1 :ctivity would be of economic
and technieczl imoortance. From tachnical stand point,
the common practice of dcily transfer of dultures would

be eliminated.

In addition, the possibility of econtaminatlon would
be greatly reduced. Th - cconomic point of view, sgvings
in time, eguipment, mot~ri.ls and ths m~dia could also
be attained, Morever, It .s very important to mainvsin
the activity of the starter 2t a2 normcl level during

storage znd pr-servation.

Streins of streptococel mey chionge in thelr rats
of souring, ‘Mh= faetors rasponsibl= for such veriation
may be many ond -re usunlly ‘mpossibl2 to contrel or
predict thes+ chenges. Pae only 'rreticable solution,

beside constent checking -nd dise rd’ng of unsetisfac~-
tory cultures, s to contrcel and un lorm the conditione
under which th~ gferters ~r. cultiv v ¢, Conditions
of cultivation 'neclude th: type of rowth media, treat-
ments given to thls med ', =nd tempar twre and time of

incubatlon. Var‘etions ‘2 cultiv-tion conmditions may
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use Hhe sSterbtars Lo groo vPguiaris nd producs ool
at in cons istent o Te, Aize, uert v ctments of ths
growth media, oo inly milk, wmay ahow =20 mulatory or inht -
bitory properti s for eulbture orgeniems depending on tha

trestment.

In =2ddit’on, the ;rowbth temp:ruéure is the predo-

minating factor Iin a2 given mediunm.

The tim~ ond tempsr: ture of incubation are invaer-
sely related foetors. ‘urther mor -, methods used in Gh.
preservation of lectlc sterbtsr culiurcs have involved low-
temperatures suvorage, fraozing and frezze-drying under
various copditions and wiih various protective additivaes
to maintain starter activity. Afreshly liquid culture
may be frozen snd then held for severel months with only

minor loss in vitality.

"

Although the fre«z'ng process Lkills some of the cell

as reported by meny work rs (Johns ond Kaweshima), it le
usual to recover at least 75 to U0% L the viable b=atior -
in lrctie culbures after ir:ezlng o6 Ghewing. Tls pro-
cedure is recomanded for itnose who wlsh %o keep & cultur-

on hand for em:ryeney use »r to wa'nt:in usefulness of

the culture as en ingeulum Jor 2 lonsy period with oul

having to maks Gally tronsfrs.
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Freeze-drying or Tophilize Slom .8 spid to be £
mathod of presevving broberial oulvures for years with

out loss of thelr chhapractaristics,

This process is wid=ly sppliud ‘n the preservation
of stock cultures and it ues veen smployed for years is

the distribution of dairy prgonisms.

They usually develop olmost normally on the first

trensfer, and thus they =~r= ovaible for use quickly.

However, such culiures may cost slightly more than

those prepared by other m:ens.

Tactic starter culiburses can also be dried succe-
ssfully by spr-~y drying. Such preoprrotions remain vieble
for such longer perlods of (ime than liguld cultures,thus
they may be shipped further and held longer particularly
under refrigeration. Thay have th: disadvantage that
several trensfers frequently cre required before culture
returnes to normal. However, attempts to spray-dry ora’ —
nary milk culturss of le5te acid b cieris have not been
very encouraging. Russer ~nd chees--mekers judge their
starters by .8te, Taots of scid development, smell end
appearance. Mixad—gtr. n stertsrs aay remain active

and preserve Gthair shar etar‘stles for some time, but
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ney lose their ~ctivity mop.oly secord L. Lo o.ne TOm H-
tability of their speoles ~nd straine. Single and
mixed-strain storters of str. lagtis -4 gfr. sremoris ~r-
espestally used for the monufacture of Chedésr cheemse g

a wide variety of fermert=d dairy products,

Several fscetors :re soncernsd 'n the successful
propegation of starters. Some of Li.se factors are, th:s
composition end type of milk (Cow's or buffaloe's), hecst-
freatments of tha milk; conditions -f propagation,stor g~
and maintenance of cultur=s and tha prosence of inhibitory

substanees and finally th: role of phaga.

With this in view, bthe prss-ani work was planned

to study:

1. The effect of some cultivetion conditions on the
viability and =¢’.d production of singles and mixed-strain

sterters of lactlc streviococcl culturss.

The pulfbivetion cond.tions ss5udied Lnvolved the
following:
* Incubation temperatur:,

* The effect of various n ~s-~trectm:nis on the sultabl-
lity of milk =g a med um “or st 1y~T bacteria.

*+ Type of milk used as & yrowth mediuua.
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I1. The effsct of som. . thods 1 o .ssTvation,
matnly freezing and freese—dr;in: (1 ornilizetion)
on the viabilit, rnd activigy of ta. sawe lactic strep-
tococel cultures, cultiviiad undsr . best conditions
which will be concluded from the uilrst pert of this

work.
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PART |1

- m

THE EFFECT OF SOMB CUITIVATION CONDITION ON
THE VIARILITY AND ACID PRODUCTION OF LACTIC
STREPTCE0CCI CULTURES
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Bffect ci L.cubaticn o, rrtuls o0 SUATTer Luil.yv o
All pocusriel culiuves pass Lulvupgh 2 lag »bhvie,

log arithmic srowth phose nd then slowly die out,

The predowminating = ¢tor in » jiven m=dlum, =.7,
milk, is normally temper-tur:, Usu~lly the optimum
growbth temperature gives Uhe shartest lag phase, the
steepest log exrthmic growth phase, and the fastest dying
out phase, In other words the higher the temperature
(ovef the growth range) ths sooner Coss the culture
become stable and die out. As the objeet of good stersar
production is o =2dded th« gstarter to the cheese milk in
its most active condition, both temparature and age of
culture asre thus of over whelming importance van slyk=
and price (1952). The incubstion temperature determines
the rate of 2c¢id developm :nl, activity uniformity and
quality in terms of flavour and physical cheracteristice.
Investigation by Wolk and T ttsler (1858) showed that
acid produetion by 9 strains of gtr, Jlmctis and 14 strolins
of str.cremoris was greola:sy at 9°F (34.4°C) and lergely

lowered at 10C -nd 105°% (37.8 and 4(.5°C).

Some veriation bstween strains was noticed.

Foster et ale (1958) and Davis (1965),
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Pointed zub throt siv.legtis . & o opbiaum growt.
temperature of 300 (8c°¥) ~nd a r-nge of 10°C to 40°C
(5C°F to 104°F), Besid=2s, Davis (1955) reported thet
the growth temperature ol sur. cremor:is ranged from 10~

»°C, However, it is well known th. v str.gremoris has

many properties ‘necommon witvh gtrslectis.

A further most imporvernt effeot is that in any
pixed culture, the btempsrsoture permits one or more types
to predominate, Therefore, mixed cultures should be
Incubated at a proper temperasture which will maintain
the déslrzble balance bebtween the orgmisms in the mixed

gulture.

It was pointed out by Fostar e al. (1958) thet the
usual incubation temperctur= for at which a mixed culturs

is incubated 8 22,2°C (/2°F) er ¢ few degrees abova,

Davis (1965) stzt=d that ¢ tempsrature »f about
22°C is used for the commoxn str.lact’s plus gir.cremoris

type of starter.

Pette {(1<48) found th &t chenges ‘n lncubation tem-
perature within the reonge of 18 to 21°C had no effect n
the stabllity of butter sharters.
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