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IKETRODUCTION

In the lsst few decedes a rapid evolution of compres-
sed yeast manufacture was noticed. Many investigators were
able to obtsin yield as near es possible to the theoret-
ical ylald by the improvement of non elcoholic prooemsses of
yosat cultivation. As a result of these investigstions
yeast production now forms the basis of vast and rapidly
expanding industry. The sugers as the main raw materials
for yeaat production sre sveilasble snd consequently the
production could be increased greatly than the present
level. According to Pencl ( 1969 ) millions of tons of
molasses are produced in Africe, Asia and south America emd
most of this rew material. is consldered ag wasts. Such
snormous quantities of raw material could be utilized as

a source of carbon for yeast production.

In Egypt the anual production of bakera' yecagt ing-
reaged progreaegively from 3393 to 3832 tons/year in 1968
and 1§69 respectively ( U.A.R. Statisticel Handbook,1970).
This production is still considerably low although molasses
as a by-product of sugar industry ig available in enormous
amunts ( 220,000 tons in the peme year ) with a vary low
price.

In yeast production, sugar and nulrient feeding
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should te sdjusted so as to be applied exponentinlly at a
rete correaponding to yesst growth., iU :hcr rotin of feed-
ing results in co.:itidernble formentation of tite Aapnlied
sugera, and conpegunntly the efficiency of su—-or utiliz-

otion 4n building cell substances would be low.

Yenst production was found to be dependant on the
presence of the raw material, of adequate quantitics of
the vitamins where certain atreine are not able to aynth-
agize, kost yeaat streins need for optimal growth the
presence of biotin, meso-inasitol, pant,othenste, thiemine,
riveflavin, niacin, pyridoxin and p-aminobenzoic aoid.In
molaases medium, however, 1i was reported *het only the
former three vitaming ere needed. In practice monufacturers
werae able to compensate for vitsmin deficiency in their raw
materials by mixing a rew materisl rich in one vitamin and
poor in the ¢*her with another raw mcterial ehowing rev-

aerse composition,

When all faclors that limits yeast growth such as
aarstion, pH, temperature, feeding modulus, vitamin content
of medium, proper strain etc. sre optimal, a yield ag high
as 21C gm fresh yeast per 100 gm suger in the raw mataerial
oould be obtained. However, the yield is not the only
eritarion that is looked for in the production of bakers'
yeast, The product should be of high fermentative sctivity
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REVISW _OF LITHHATUER

A. Progrenas in bakers' yesst p-oduction :

The purpase of yesut production nowadesys 1s mainly
for beking industries. However, considursble amounts sre
produced to be used as protein, snd vitamin supplemsntation
in human or animel diets. Regerdleas of the purpose of
production Msnufacturers try to produce the highest smount

of yeagt from the uscd substirate.

—-—— e . — s —

brawers’ yeast, as & by-product from brewery wepg used as a
leavening sgent in bread making. According to Frey (1930)
although compressed yesst intended for backing began to
appesr in BEngland, Hollerd 2nd Germeny as early os 1800 ,
the uaeé by bqke{-s of yeast obteined 2o a by-product of
brewing sad d:s%iillins was only gradually supplanted. The
firgt yeast used for bresd msking was derived from the
manufacture of top fermentation beer. Later, thia was
supergeded by the yeagt which accumulated on the surface
of the spirit mash or at the bottom of fermenting vessels
in distilleries. Finslly, a method was worked out for grow-
ing and pressing distillary yeast specially for baking.

Jorgenson ( 1948 ) stated that the so-called"Dutch

Central Library - Ain Shams University



@ethod™ for ;rct: t1aa of Ln\ers' yeoot wn uu.d in  the
middle of the pincisanth ~wnture., Thy pclarn lcvrl . pnent
of yeaat production began during the World Wor I, At thie
time the introduction of molesses ag ® source of carbo-
hydreates instesd of grains cauged complete revolution 4{n
the technique of yesst production ( Ssk, 1919 ond Hayduek,
1919 ).

Lster on extensive investigations were carried out

to improve yeasst production and quality,

Peustel) and Hunfeld ( 1944 ) deszribed a new labor-
atory farmentor for yesst production investigations. It was
found thet the fiier and more uniform siy di spersion
effacted by mechenicesl agitation is regponsible for the
excellent results obtsined.

Batch production : Walter ( 1953 ), Wnite ( 1954 )
and Pyke ( 1958 ) described the wideapread, bstoh method

for commercial bakers' yesat production. Firstly, progres-
sive gtages ar: carried out to prepare the desired inoculum
( seed yeast ), usually four stages, the first two stages
are aneerobic, third seml-aerobic and the fourth aerobiec.

In the production stage ( fifth astasge ) molasses wort,pho s~
phorus and ammonium galts are added to the fermentbr expon-
entially over a period of 11 bours with vigorous aeration

and agitation. It is customary to continue aseration of the
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yeant puapen. . e o0 twetlae o o et U Cipe or moture

newely foverat colln twMfore tpoy oo 0 oo o, T rod-
uction ste,;s iy ususlly coret 2d out .- a8 veoLnel ¢f 4,530
to 225,000 L c::odty. At the »d of the motupr . pariod
tiie mixture is pneaed through 8 batts~y of cent.-i 'y -aa ,
wagaed with weiae, recoatrifv =1, fldter pressc?, nud packed

in bBlocks wrspped with psper.

Stuchlik { 1960 ) developed a method for
manufacturing blolosicolly active yeanri. The yengt was
cultivotad alter =~ 'Jsaly nn melagses n:J] mi1liose worts sup-
plementecd witn phosphoric acid and nitrogenous nutxriant
palt, as well ap amrcnis water snd malze extroct. Cultive-
etion of the lat snd 2rnd gemerations procecded while
molapses wart inflow took 6-10 hrs and following maltose
wort inflow ( 2 hrs ). The third generation os e final
product was sgsin cultivated on molusses inflouw which took
8 hre.The leavaniﬁg capacity of the produced yecast was
doubled ag compsred with yesst cultivated on molscuses wort
only snd the losverning period was ghoriemed by spproxi-
mately 50%.

Tomisek ( 1960 ) reported s new method for yeast
production in which only molssses, H3P04 and emmonia liquonr
ware uged as raw materisls. Phosphovic acid wes not used

as only phosphorus source but itz ability to quickly clerify
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tiie molassens nolution, milap 4t | ~awivte t, penrwe mashes
by a pimple coalinn v v ucd.

Olgen ( 19tu ) descrited o rropo,ntian 00 for
yeost production in which Siie siast won mow. Y L0 38c=

tion of the fermentor while introduciag nutrienes ond
oxypgean i.tc it untild sweaev o Jlg wd volume of tlie wedum
sre at predetermined level. The ¢irinre then parrces, it ough
different processes for retavin,< o, tc ow o e ant ann-
tion and tuae process of yeont ool putciesto. ra add-
ition and gra roc el Arn rep~itia.,  The roont o~ ot ring
medium is then wilhdraw: from iie vessel. jwuri: - 1o pirod-
uction, the yesgt wag fed expsnentionlly with vics -uo'ceges
alongz with o combinatioun of NH

OH and (W .8 ferm-

4 4257

antetion wes continued for 11 hrg with exponentisl faod and
pure oxygen then one hour without feeding. Yeast rccovery

by this method resched 83%.

Poda et sl, { 1971 ) deviced a simple laboratory
fermentor for the study of yesst propsgation. Feeding with
molesses and minersl nutrients was done in an expanential
rate corresponding to the optimsl modulugpggguld be deter-
mined to every strain. Aeration was adjusted to give 1.6
gm oxygen per gram sugar fed. It was found thst increasing
the feeding rate over the optimal feeding modulus dzcreased

the sugar efficiency in production of yeast cells. The
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quelity of the produced yesst wen hirner then the avail-
able commercisl bakers' yernpt o5 iad 210l by ~hod 'al

composition, gsssing powar, &nl k:uping quel’ it

- st s 0 o an e o - -——

and Novick snd 8silaend ( 1950 ) originated thc thecraticel
and preciicsl basis for the row firmly esteblighrd tochne
ique of continuous culture of micr.organista, Velicr(1953)
discribed the continuous method for yesst produciion.This
method is affected by cnatinuous sddlition of =strung wort
to an extanded differentiel formenteiior, srd ti:s winult-
aneous withdrawel of an equivelsr? volune of f2rmented
wort in order fo preserve a uniform volume of wo=! in the
fermantor. The extension of the continuwous process 1s
limited by the repid growth of aerobic microorgenism 1in
the wort and although great efforts hag been discribed to
evoid inf:ction, the fermentstion is rarely extended
bayond 24 hours with any degree of confidence. The yisld
in this method is grestly higher thsn the usual inter-
mitient method provided the contamination 1is avoided.

Eonovalov { 1954 ) described a method for continuous
fermentation for the propsgation of yesst using a mash
prepared from rye. The wort was continuously sdded at
the bottom of the fermentation vessel, and the fermented
mash was continugusly withdrawn at the tep. By adjusting
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the rete of addition and withdrewval, yesst concentrntion
in the vessel could be kept constant throughovt *“.~ prog-

agetion process.

White ( 1954 ) snd Pyke ( 1958 ) stoted 1.t prob-
lems of biologicel infection leeding to poor kceepiig
quelity of the procduzed yeast by coniinuous fermentotion
hasve usualliy meant that thiz mys!-m vill nez2d great doel
of further development bhefore i< can be completely satis-

fectory.

Plud and Dann { 1957 ) described an aviowatio pilot-
plsnt control for yeast production. In this system
incremental feeding of molasses for productlon can be
controlled sutomatically by coniinuous meagurecents of

the refreactive index.

Fenck et sl. ( 1960 ) discussed ilisovies of memi-
continuwous end continuous cultivetion. For the former
ona, the fermented substrate was removed at refular inter-
vals ( ususlly hourly ) and replaced by fresh substrate -
to maintein uninterrupted mulilplication of microorgani sms
without any time limitation, as witnemsed by practical
results obtained industrially. 4 certain fluctustion of
the actual conceniretion of the limiting subsirste dwring
seaicontinuous cultivetion affects to a certain extent the
physiological state of microorganisms.
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