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() Measuresent of asylase activity in different strains:

(c} Envircnmontsl factores contradicting amylase production;
(¢; Enzvmatic and genstic regulatica of raduction:

(el Isolaticn of vegulatory sutante poroducing high levels  of
amylazz,
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(a) Variatiaon of ity as a functicn of

nutriticons!l reguiressnt i.e. biotin deficiency);

ut

(2} Mechaniza of protein exzcretion by lactic acid bacteriag
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For the oeapplication of reconbi technoicoy to the anylase
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2. is
ta)

(b} 1.2, 15 3 gplasnsid

strain to produce

(c) zts, can & high copy
nunber nutant be isolatcd which overproduces zaylaze?

3. Vector preparation, Cen any of the gplasaids found in
theseo strains be uzed to construct & cloning vector
applicable to thees organisrs?

4, Frotaoplast  farmation  and regenerstion, In arder to
pericra recoebinant DNA  tecknpl in the orosnizs, 2
transformation systen will be nesgad, This would
neceszitate & ostudy on maticn of protogplasts  and  their

Hish

5. Transformaticn  and cloning. to tranzform the
fpropoplasts with plasmid DA cped,

6. Faormation of cluns cene  lsolation, Euperimants
vicuid  alzo be concucted to fsolate the Gene responsible

for amylaze production whether jt would bz chromosomal  ar
plassid linked. cculd then be cloned into a

high copy nusbher

maximum  expressicn of  the
ENZymE, The genetic regulation cof amylase production
vould also be evamined and the gene  could possibly  be

Vinked tu an efficient gromotor,

1

O

The above-menticned studies are designed to acquire the fundament

genetic krowledgoe necessary tc  apply tbiotechnolo y to this potentislly

oy

useful  organisa, The study should alzao lead to a strain which produces
high levele of zsy!zze which conld thean  be evalusted wunder ferpentotion

U RS
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Technical staff Frofezsor 2 mwly 8,000 Host Lab,
post-doco, (from Somly 88,000 Intarnczt.
(developing
country)

Technician 2m/y 4,000 Host L=zt

I view of the nature of the project, a good coordinating mechanics
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vihere n=s and tradition2l tschnologies could be merged  without  aff
the =eating habits of thae nzbive population. In this regard, & wo

on Tech

Newly-cmercing fdvanced
emphasis was placed on
traditional schnigues  for the production of fermented focd., AU th
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The following recommzndations and/or cenclusicns aere drzun froo the
Symposius on Lactic Acid Fermentation (no priority has been given to  the
listings):

A, f listing of &ll organizations involved in research and development
of indigenaus fermented foads in  develeping  countries  cshould be eade

available, Tectnicai  and scientific  ewchange progranmes  among
having cimilar interests znd cbjectives cshould be encouraged. A
docunented and coordinated survey wof indigencus fermentec  foaq
gscential,  Such fistings crist In the bosh by Steinkraus on Indy

groupz

well-
de 1%
geniiiy
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and 1% possibles this listing needs to be kept up to date
a3 nigw infnrnation ls cottaecd, fis  stated by Steinirauzs in his 1597
U ld regort MNIDO/IS, 20680
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Having 1zclated, toentifred, and ctudied ¢ fectic acid
bactzria in indigsnous fercented foode and studied their products, growth
, tonfit + and  enrymclegy, it iz thep possitle to cplisize ths
through enginszring  technioques, Thizs would result in the
preduction cof high quality ferpented foods in regicns where it is necdsd,
To eccaompl ivE 0F 1mproving upon thooe
TErn the folicowing questicns muszt be ashod:

1. what  raw matsrials are involved in the fermentation

Lo

I, khet are the types and functiors of the micreaorganisms
tnvolved in the fermentatien procezs?

4, khat 135 the rale of the fermented food in the diet and

ttrition of the canszumning population?

5. What are the potential sechanisns  for improving  the
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er of pzople.  Small scale 1ndustries

incculum of lactic acid hacteria is used;

tools and cther implenents are very simnple;

procesz of production is labgur-intensive:

tation cenditions are usually inadeguate; and

e
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tice or genetac engineering have been

to imgrove he fermaenting pleroorgani
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To susrarize, the aprplicatieon nf Emerging concepts for the

phprovenent  of  traditionsg fercznted fnod:s would be made eaciar

o
~

bnewing:

1. Mechaniszg and functiocn of lactic fermentations in

fercentzticns  will aleo provide a comman greund for the
*

tooperative wark between different regicne Thesze

be  cut, Therefore it i)l Boneceszary to establish a Center in Latin
America tu nazs praguce coarercial cultures. The Center of Feference for
Lactic Acid  PRacteris located in Tucuman, Argentiazn rcoulg be One such
Certer. It has many Years of euiperience working  with  this qroup of

Grganicms  z2nd  already  has Eiperiise  in  the area of tovonoay and dairy
tultures, OQOther possible locations would be the Institutc de Technologia
de  Alimentos inp Brazil, where such studies are being initiated and

laboratories in Merico, They would need to develop, poscibly in

collavoration with other lahaorat

Areserving and the shipping of

culs, inerican  countries ales appesr Lo aeed dairy
that  function under their manufacturing conditions,  Ney strains

native to Latin America need to be isolated and made available to Lat.n

American cheese-makers, Also the grioup at Tucuman has the opportunity of
developing & starter cilturs for their native Argentina chessw, The

latter could thepn he developed into a4 cmall busiress for the lo-al

farmors,




The specific guestions  which need to be addressed i thi
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1, Can suitabls strains af Jactic acid bacteria he 1s0late

343
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in Latin tIan Thesz strains would nesd ta bhe
tharacterized with respect tg stability, acid~pdeUv1nq
shility, theast tolerance, zalt tolerance, proteclvtic
activity, ophece sEnsitivity, and  ahility tg produce good
flavoursd chesse,
2. Can phage resistant ttrains he develaoped?
I Rooritical gusztion that must bz anzwesced is how Wil the
cultires be pgpase provuced, preserved, and distributed? 0n
the tropical sreas wijg the cultures be made availabls s
liguid, frazen, yophilized, Spray dried ar other? How
Will stability and activity be  maintained during
distributicn? Canp gyt cultures, such  as used in  bread
making, he developed to circumvent the distribution
proeblen of liguied or {rozen cultures
D. Dairy fermentation o and the lactic acid bacteria jnvolyed
Were  discuzsod €itensively, Thoee studies reacned from the jscolaticn and
Charactarization of strains invalved g the production of g natyve

frgentins theose, tgo biocherictry and genetice of phage infection, and

"r
(3

Strategies  for genetic eAgineering of dairy streptocacci  ang for the

of  bacteria will

oo I, i

lactobarilyi, There ic qg doubt  that this grou
protiably bhe the firct lactic acid bacteria Where genetically 1mpraoved
strains will coge about,  This s fiainly due to the fact that a4 critical

Mass of investigators exjct In the field which Provides the impetus for

majyor arhievemen
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coogpara
as  at
labarat

bicn  with  thozs lahcrat
Rinnzsota, MIT, North
griss,

oduc

and pr

EEir  tLhose
of lactic acid bact
rid bislony and qope
eC1fic questionz in
Lan lzctic
organic zcids
methionine, vita
E-12, or anta
pethogenic argarn

producing indigerous fermented foods?
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proteinases

¥

then explored”

amylase

be ta

vees,

1inron

thi
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culd be facilitated by
pertize In these areas, such
, and many Euraopsan

a

ories in Mexico working with theece up

t2 and  those laboratories Having euper
Tz of lactic zacid btactaria,

15 z2rea include:

1th unusual ability to produce

acids,  such as  lysine or

iz, such as  thianine, ribocflavin, or

Aistic  compounds  against spnilage  and

ms he rsolated and then used in

bacieria pnroducing enzymes  such  as

petinases, or others be found ang

producing strains of lectic acid bacteria

vpon andignous ferrented fogds ha-od
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1as the nitroaoesn fiv1ing micro bzen fully
characterized ang ie the mechanes of nifrogen

fizaticn?
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What is the role of the lactic acid

shility of this organice to fix nitrcgen?

Y

Can the responsible a@icroorganisms  be dsalated 1n purs
culture and than <cambined to  form a nitregen-fizing
starter culture that céuld bz used to 1ncrease the
nitrcgen content  of  thote 1nUigenous farmented fornds

naturally 'ow 10 nmitrogea?




9. Tould the iaporatorises in Mevico, which have the cxpertise
on  thic nitrogen-fiving strain, work with other irterested
laboratories in ardar ta rapidly develop the svstan?
This is 2 very suciting cystem and URTBTD should do whatever possible
1n order to foster research in this ares.

tunction in tropical Feglons,

arimal  feed fsilage) during greEen grass is not

available, tion nesds to be conducted amanig the various

laberatories woirking in this area,

H. Lactic acid fersentaticns are also being extendsd to non-traditiopal
raw materials for production of anical cr  human  fcad. These effcrts

should  continue  as they wmay lead to wavs of CONVErting & wWwas

r

& material
inta an edikle food saurce, Examples under study include groduction af

fish silage with sugar Cane wastes to prodoce animal food
J 9J p '

¥

acid fercetnaticn of banana puree as a  means of preserving baneras  for
human  consumption, and the recycling of agricoltural waste by lactic

fermentations,

Bictechnoloay in the lactic acid bacteria will occur, While it  @ay
occur  first in  thosc strains uzod in datry fermentation orocesees, the

true inpact may cumz when this techrology is  applied to those straing

fourd in indigenove  fernented foode, Te accamplish thisz goal we must

underctand the fond-mants] brology  (mstabolise, genetirs plasmids)  od
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