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Abstract—The dairy and food industry is continually
endeavoring to grow new items to satisfy the pewdbt
changing requests of buyers and the strict nedessitf
administrative offices. For food based on microkaging,
this pushes the limits of microbial execution aeduires
the consistent improvement of new starter societigh
novel properties. Since the utilization of fixings the
nourishment business is firmly managed and undesecl
examination by shoppers, the utilization of recaoraht
DNA innovation to enhance microbial execution is at
present impossible. Therefore, the center for enimgn
strains for microbial aging is on traditional straichange
strategies. Here we audit the utilization of thetategies

to enhance the usefulness of lactic corrosive rsmwpic
organisms starter societies for application in modecale
nourishment creation. Techniques will be portrayfed
enhancing the bacteriophage resistance of particula
strains, enhancing their composition shaping capaci
expanding their resilience to push and tweakinghhbibie
sum and character of acids created amid maturation.
What's more, ways to deal with Kkiling undesirable
properties will be portrayed. Methods incorporatbitrary
mutagenesis, coordinated development and prevailing
determination plans.
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l. INTRODUCTION
Lactic acid bacteria (LAB) are gram —positive baet¢hat
include Lactoccoj Streptococciand Lactobacilli, all of
which have long been used as starters for foodeeations
Caplice et, al (1999). As such, live LAB are reglyland
widely consumed by human’'s and animals, Although
numerous inVIVO beneficial effects of LAB have been
claimed only a few have been unambigniously
demonstrated experimentally Martean , P. et, 8031 %nd
Salminen et, al (1998).
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By definition yoghurt is fermented milk with custialike
consistency flavoured or non flavoured productnfemted
by Streptococcus thermophillgs Lactobacillusbulgaricus.
1.1. Historical Development of Yoghurt

The origin of yoghurt is not very clear it was knowo
ancient turks who lived as nomads, Balkans andsslav
yoghurt has higher nutritive valve compared to othe
fermented milks because of its higher milk solichtemts,
The essential bacteria used in mild fermantatiom fo
yoghurts areS.thermophillusand L.bulgancuswhich are
grown in approximately equal number to obtain most
desirable consistency and flavour. The yoghurt &ued,
milk are virtually identical with the first stagef o
manufacture of curd and soft cheeses, when no rdane
used. The traditional yoghurt was made by heatiiily im
open pans; concentrating it in this way to 2/3 wodu The
higher solids content milk, if used, would givehécker or
more viscous yoghurt, sheep milk, if used, woukbajive

a thicker yoghurt because it is about 50% richesailds
than ordinary cow milk.

Yoghurt is generally made from a mix of standardifem
whole, partially defatted milk, condensed skim mikeam
and nonfat dry milk, Alternatively, milk may be plgr
concentrated by removal of 15-20% water in a vacpam
supplementation of milk solids not fat with non é&y milk

is the preferred industrial procedure, (All dairawr
materials should be selected for high) bactericiagi
quality.

Ingradients containing mastitis milk and rancidkrghould
be avoided. All workers agree that yoghurt is balfica
culture of L.bulgaricus (Metchnikoff 1907, Orla-Jenson
1919) and at least in recent years, growing in @ason
with  S.thermophilus (Vanenbergh, 1993). The two
organisms are mutually beneficial S.thermophilusby
removing oxygen and producing the weak acid cookti
favouring L.bulgaricus, and the casein, Although the
lactobacilli be considered more proteolytic, &rimephilus
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produces four peptidases in addition to a genexrsé¢alytic
activity (Langsrud and Reinbold, 1974).

Both organisms convert nearly all the sugar toidaatid,
producing only trace amounts of by products, Thase
however, very important for yoghurt and are resfmedor
the ‘roundness’ of the characteristic yoghurt dlay
S.thermophilusdy producing diacetyl and.bulagaricusby
producing acetaldehyde (Molimard and Spinner, 1996)
Acetaldehyde production is decreased if 8% or more
sucrose is present (Bills et, al 1972).

Commercial production of yoghurt in India dates lbaa
early seventies. However, it is not so popular famtad
product being marketed in our country. The preslemand
for yoghurt in india is about 23 thousands tonnEse
demand for quality yoghurt & other fermented pradouom

the urban population is increasing day by day (Swan,
1982). But the preparation of quality yoghurt degsemon
the starter culture because the preparation dfedkesype

of products in yoghurt depends on the ability ofested
starter cultures to produce acid from lactose andegrade
milk proteins.

1.2. Strain Development

Most organisms used in industry for producing l@ntics,
enzymes, amino acids, vitamins, and other chemiagds
mutants derived from wild-type organisms that initially
produced small amounts of the substances desinddchave
been genetically altered to produce the produattefest in

an unregulated mannerWild-type organisms are used
primarily in the food industry for making dairy mhocts
like cheese and yogurt or for alcoholic fermentagio

The traditional sequence of events that lead ¢octieation

of a production strain that makes, for exampleaatibiotic
has been discovery through screenirignild type strains,
followed by countinual improvement througmutation
programs and the constant search for optimized
“fermentation” conditions. It is important to ndteat, from
historical usage, an industrial “fermentation” caean both
aerobic and anaerobic processes. Discovery arain str
improvement programs have traditionally been labor
intensive, brute force, occupations. Typicallyukands of
organisms are screened for novel compounds. Stthat
show some promise are randomly mutated ymtiduction
strains are created that yield the desired product at high
levels and that behave well during scale-up todargume
fermentation vessels.

Recent decades have seen the introductiongeietic
engineering technologies to the armamentarium of applied
microbiologists. These technologies have allonaenists

to manipulate rationally organisms to produce mofea
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given product. In addition, entire metabolic padlys or
portions of pathways have been transferred from one
organism to another as a way to optimize production
create novel compounds. In cases where donor isrgan
have not been isolated)NA has been harvested from
environmental samples and cloned into another @sgan
where genes of interest are screened and expressed.
Today, developing a wild-type microorganism to teea
production strain generally involves parallel agmioes of
optimizing the fermentation environment, and byeuiftg
the organism through mutagenesis or recombiiaNA
technology. The actual mix and timing of approachsed
in environmental optimization and genetic manigdolat
depends to a great extent on the desired produadheocost
of production, and increasingly on rules goverring use,
release or consumption of genetically modified aigjas.
Why manipulate the microorganism? The simplessora
is to make more products at less cost. That isgtfa is to
increase thevolumetric productivity, or Qp, of a
fermentation reaction. Th&p of the fermentation is
defined in terms of grams product/liter/hour, siynhle rate
of product formation. As can be seen in the figabeve, as
the concentration of cells in a fermentor increasesa
maximum Kmax), the volumetric productivity will increase
to a limit defined as th®pmax. The limit of cell growth
depends on several factors including delivery dfriants
(carbon, nitrogen, oxygen etc.) to the microorganiand
removal of wastes from the vicinity of the microangsm.
As a practical matter, the maximum cell yields pfimized
fermentations run in the neighborhood of 200 g/t an
usually much less.

The limit of volumetric productivity @pmax) depends on
the number of cells present and also on the effagieof
product formation by the cells. Thus, mutants firaduce
more product at the same cell density as the wibe will
provide a higher volumetric productivity and thuielg
more at less cost in a shorter period of time. 3Jgeeific
activity (Sd) of the reaction therefore changes to a more
favorable dimension, where Sd is defined@¥X or (g
product/l/hr)/(g cells/l) —g product/h/g cells. i$his the
description of the slope in the figure above.

The bottom line for an industrial microbiologisttts create
organisms that have an optimized specific actitatyield
the most product per unit cost per unit time résgltn
lower raw material costs, less down-stream prongsand
higher yields. This contribution defines the nicmany
microbiologists have in industrial processes.
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. SCREENING PROGRAMS
The general process of new product development in
industry occurs as follows:

Define the problem
Micttbe izolation
Cultire zelection

Fermentation studies

Improve fermentation Curd*preparation—  Screening
(Mutation Medium)
Preliminary
ID (UVIRMSNME)
ENOWNS
Purification Isolat

Markpting c:?rizaﬁnn
Toxicology and evaluation
Eegulatory qum(
e

Clinieal trails —

Perhaps the most critical first step in any indakfrrocess

is to carefully define the problem to be addressed.
Sometimes the process of definition is relativedgye for
example in the early days of antibiotic discovetiestists
were looking for a “ magic bullet” that would Kill
pathogenic bacteria while having no effect on husnam
later days, questions have become more complexr Fo
example, a search for antibiotics will likely yieltany
“known” compounds as well as a few new ones thatlma
further studied for their toxicity, effectivenessdaspectrum

of activities that may include antimicrobial, aatitor,
antiparasitic, immunoactive, herbicidal, insectiidr other
activities. With a greater understanding of biglogas
come the potential to focus question and approaekes
more narrowly in the quest for new compounds. For
example, the rise of antibiotic resistance hagsded search
for compounds that either resist or circumvent d@at
defenses. The age of genomics has added a nevedmapp
immense dimension by providing thousands of new
biochemical targets for interaction with secondary
metabolites of microbial origin.

2.1. Screening for Novel Metabolites

Obtaining a new microorganism from environmental
samples requires a certain amount of ingenuity and
persistence. Traditionally, plating techniques evesed to
isolate organisms from soil samples collected from
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throughout the world. The joke in graduate schadlthe
60s and 70s was that students often paid for tipsxbtic
parts of the world by volunteering to collect saegpfrom
mountain tops, dry valleys, beaches, and other
environments while enjoying a break from the labama
Indeed, diversity of environmental sampling freqlen
leads to the discovery of novel organisms, and ske&rch

for diversity is the first step in the process ofezning for
novel metabolites.

Microorganisms inhabit and have adapted to virjuall
areas of the earth. Their diversity reflects stmer
number of ecological niches to which they have &slpso

it makes sense that the microorganisms “out thieas’® yet

to be fully sampled. It is almost impossible ttiraate the
number of “useful” compounds remaining to be disred.

In the case of antibiotics fromstreptomyces, statistical
methods have been used to estimate the approximate
number remaining to be discovered. Based on tteeafa
discovery of new compounds through the vyears.
Somewhere around 150,000 to 300,000 compounds were
estimated to be produced by streptomysgsAlone with
only about 4500 compounds already described. Ttines,
continued screening of streptomyces seems to be a
relatively efficient way to come up with more conupals.
However, since “old” compounds are rediscoverechrat
increasing rate as more are characterized, noygbaphes

for screening need to be used for discovering “new”
compounds.

Screening protocols that are used for isolating new
organisms basically are a variation on the themdilofing,
plating, fermenting in small shake flasks and suireg
culture supernatants. The variations include obfie
sources of soil, water or sediments, different ghomedia,
different pre selection treatments and differentening
methods.

In addition to traditional culture-based screenimgthods,
newer approaches circumvent the necessity to atétia
novel organism. It is possible to isol®@&A directly from
environmental samples and express a gene or gereest
organism. Such an approach is being used by compani
industries.

2.2. Screening M utants

Once an organism has been selected from its peeritsf
unigue abilities, the process of strain improvemeah
proceed. Traditionally, the procedure used for fitecess
entails several iterations of the following thréeps:

1) Mutation to introduce genetic variability

2) Fermentation of several individual mutants

Page | 99



International Journal of Environment, Agriculture ad Biotechnology (IJEAB)

\Ad|, Issue-2, July-Aug- 2016]
ISSN: 2456-1878

3) Selection of the most effective mutants by analysis
of fermentation broths
The process is repeated several times over until an
acceptable strain has been obtained. This proceture
essentially that followed during the first “strain
improvement program” instituted by a famous
microbiologist Charles Thom. He worked witbnicillium
species to improve the production of penicillirtiie 1940s.
2.3. Mutagenesis
In discussing mutagenesis it is important togmber that a
mutation is a change in genotype at the level of Ei¢A
sequence. Not all mutations lead to an identifiatiiange
in phenotype. Indeed most mutations are simply not
observed either because their effect is neutrabemause
their effect is lethal and the cells do not grownless
introduced by an error iDNA copying which is extremely
rare, mutations are generally preceded Ipy @mutational
structural change in the DNA. This change is a chemical
change that is caused by chemical or physical agenhe
premutational structural change can includeNA
alkylation, deamination, inter or intrastrand crieking or
other changes that, if uncorrected, will lead tmatation.
Such lesions are not mutations. They lead to naoutstif
they remain uncorrected and cause the incorporation
incorrect bases during replication.
Thus mutations only arise if a premutational streadt
change is not corrected by one of maepair systems in
the cell, and iDNA duplication leads to the insertion of an
incorrect base. A mutation is refered to dsamsition if a
purine is replaced by another purine (T<->C), or a
pyrimidine is replaced by another pyrimidine (A<»Ga
mutation is referred to as @ansversion is a purine is
replaced by a pyrimidine or vice versa(T or C<->A3).
Mutagens increase the frequency of mutations. Some
mutagens are more potent than others since theynare
chemically reactive, or cause changes more likelgad to
mutant formation. All mutagens must be handledwdre
since they do not discriminate betwedDNA from
microorganisms or, say, humans. Various typesefrical
and physical mutagens are available. Some exangfles
both are given below.
2.3.1. Base Analogs
Base analogs look like normal nucleotide basessanahay
be incorporated into replicating DNA. Once incagted,
they may base-pair with diferent bases than themabr
ones, leading to base substitutions. Common exasnpl
include 5-brom ouracil that is incorporated as &nmo-
deoxyuridine(5-BU). The keto tautomer pairs with At
the enoltautomer pairs with G. thus, in the rourfd
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replication after 5-BU is incorporated there ishamce that
AT->GC or GC->AT transitions will become fixed the
DNA. In practice, analog mutation is infrequentlyed in
industry since setting up the conditions fro matatcan be
complicated. For example, incorporation of 5-BU is
generally done using thymine auxotrophs and such
organisms may have undesirable qualities for groimth
large scale fermentations.

2.3.2. Alkylation

Several chemicals are used as reagents to dinexiblify
DNA with a methyl or ethyl group to alter base pair
characteristics. Such “alkyating chemicals” induehtyl
methane sulfonate (EMS), methyl methane sulfonate
(MMS), diethylsulfate (DES), and nitrosoguaniding(®).
When added to cultures, they tend to cause lesib@Gsrich
regions leading to depurination or methylation. 8ee of
their drastic effect on DNA, many of these substsnc
induce theSOS or Error-prone repair systems. The most
common effect of these mutagens is to cause base
substitutions but they also cause a variety ofrattgtations

by virtue of their ability to induce the error-pemepair
system.

2.3.3. Nitrous Acid and deaminating agents

Nitrous acid (HNO2) treatment leads to oxidative
deamination of adenine to produce hypoxanthine, of
cytosine to produce uracil and of guanine to preduc
xanthine(while still continues to pair with C). n8e
hypoxanthine pairs with cytosine, and uracil paivih
adenine, AT->GC and GC->AT transition mutations are
generated. Other deaminating agents are
hydroxylamine(NH20H) and bisulfite (HSO3). Only
nitrou acid can enter cells and is therefore usedrfvivo
mutagenesis. Bisulfite reacts with ssDNA. Hydlaxyine

can be used to mutate DNA uitro where it specifically
induces GC->AT transitions.

2.3.4. Intercalation M utagens

Some dyes such as acriflavine and ethydium bromicet

a mutagenic effect by intercalating between treekstd
bases on DNA leading to formation of “frameshift”
mutations where a base is inserted where noneeéxist
before. These agents require DNA synthesis to roccu
before become fixed.

2.3.5. UV Mutagenesis

Instead of using chemical agents that are somewhat
dangerous to handle and discard, physical agemts as
UV irradiation can be used for mutagenesis. Typica
cells are spread on the surface of an agar plafettzn
exposed to UV radiation for a calibrated exposute a
wavelengths between 200-320nm (254 is optimal).
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Exposure of DNA to UV light generates primarily
cyclobutane dimers of adjacent thymine residuekidm
carbons 5 and 6 to one another. Adjacent thyming an
cytidine bases can also form a 6-4 link. Usuallighs
lesions are repaired in an error-free manner (sémM) but

if the damage is extensive, the error-prone DNAaiep
systems are induced and mutations arise througbrserr
introduced during repair.

Realising that the starter cultures influence thadyb
consistence and flavour of yoghurt during incubateriod

as well as refergration, many workers in recents/éeve
engaged themselves in the heritable determinantbesfe
culture bacteria i.e. by strain improvement by rtiataand
genetic manipulation, in strain improvement progmsn
they used certain curing agents (Chassy et,al 1KR8|
et,al 1979 and Georghieu et,al 1981) and also fusitm
techniques (Kondo and Mckay 1982, Hofer, 1985 and
Davey et,al 1986).
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