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Yaricus fochors wore considered in choosing the expeoris
monkal metbhod peed in the present work. Clbric seid iz wouslly
produged sither by swwface culture fevmeninbicns or by subnerg
culbure fermentelions. The former con serve as » basis for the
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over, alunima does ot affect the fermentstilon. This
¢ was sbandoned becauge of the leskepes in the pans.
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The fivst step in the procedure was to revive the mold
spores and Yo adept the meld to the fermentebion conditions.
Spores from the six straine to be employed in the experiments
were seeded on sberile petrl dishes contsining Ozapek¥s ledium(s].
These pebri dishes were kept in sn incubstor at 28°C for 10 days)
Prech spores appesved sfter the Fifth day. The spores wepe then
treoafeps : ‘

e

pred on o new mediun conbaining one pran poy iiter of
citric acld in addition Yo the other in
divm (3} The fyonsfer of spoves was 7
spores by a flome gterilized plebinue wir i plecing then oo
the surface of the new pedivn. Pive such tronsfers were node.
The clivic ecid conten wag Incressed from one ﬁ;‘i}ﬁ
ser 1liber bo G grans per liter ox each new nediwmn.
The ain in this procedure wes to adapt the no
conbaining cifric wrehy peducing &
fTormentation.

The sucroos

.
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7 pleling
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g ol magnesivn suifsbe in one

E % o

sefore formentation

in each experiment. The initial ae
titrating sample with 1.05¢ K sodl AR
In the Tiret experinents, the medbus was placed in 50 nl &:ﬁ

. .

100 ml porticons into 500 nl Brlenms ; cobbor
plugs o prevent contomingtion. The solubion W
sbepilized for half an bour b o sabuw
18,5 ge in 2 gbecl sterilizstion bank.
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sulfurie acld wog sdded slovwly uvobil the precipitabion of @a%ﬁz%&
@“?f@%@'ﬁaﬁ vomplete. This procedure wee corvied oub ab ?ﬁf@;
culeive sulfalte was filtered, end the olewr decantsbe was
y@rg@ﬁﬁ in o vecuun desclcators If the decsubube was ?ﬁ%lﬂﬁ
iﬁ golor, it was filteved once wore with ective carbon befors it
wag pleaced in the vecoum desslesbor. Citeic aeld monchydrate
cryerallized under these conditions. The product was cheecked
6h melbing podnt determinsbionss | ; ;
Hodifications on this progeduve were nsde wheh several
semples Permehbed in non-gterile conditions indicstod thed
sberilizetion wos not necessery. The fermenbabions were then
| cary ded oub in clronlar cups of one liber capuciltys ggaﬂlﬁﬁ,ﬁﬁge
‘ plsced in these cups in 30 nl poptiong, and they were goversd
wibh alvminue foil. In this way, it was possible to ferment
larger quantitiecs of solutions with a good surfsce Lo volune
Sberilizetion wag shandoned, and the new golubions were
1 with the spores obisined from the mebs of the previous
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The mizbure iz sllewed bo cool and sebtle, and the supernsbant
llquid is dilubed o one liler with recently bolled distilled
Bomples of molasses solubions (300 nl) wers placed in
cireular cups of ope liber capaoity covered with aluminmum foil.
The gamples were geeded with wg‘;@gsa@ of the selecbed bwo strains.
‘&% spores were obhained from mabs foxmed on sucrose solubions.

The procedure of fermentation of molasses media wes
identical with theb of puerose medis fefg;%%z one excepbion. Afber
whe f@ﬁr%m tion wae complebe; 50 ml smmple of
was fs,;%.@ ¢ and trested with an sousl velume of

ate golution. The clear decantate was weed for po }Js@*fsza%s?i%
%@%ﬁﬁmﬁm&tm% of the final sverose concenireblon. Citwic seid
wag recovered from the remalning solubion.
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Fop %&%iﬁ;dgﬁﬁﬁ of determining the straing thet would yisld
meximum amownt of citric acid with minimun sacuwnt of owalie acidh
The inecrease in acidity was taken an the indicabion for the
formabion of citeic seid, and the yield of cibric coid was
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In the fermenbed molasses %ﬁi@%i@}ﬁﬁg the presence of ox
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wbion processes ave very diffic u?;i; o conbrol
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Aspergilius Niger in Liquid ledium
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Figure 7 ,
Hat formed by the Strain CES-2 on Sucrose Solution
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srone iz converbod o ﬁi‘?&}i‘lﬁ zoid tho L & vids
achivity of the micro-organisn. The conversion oceours only on %ﬁé
surfaoe bebwesn the mat and the mediuvn. Therefore ?ﬁg{% B0

e rakio pleye a very isportant role iu successful fernen~
tations. As seen from the resulbs, grester surface o velune
rabic yielded higher percentage oif econversion. Although the
initial medis were iﬁ%ﬁtﬁﬁﬁiﬁ 50 ml wles resulted in higher
536 : : samples when %ﬁg% wore Tepnented
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e efTicicnt than fragh ones for fermentation.
wmentetions carried oub in solagses medis were
;E - initiel susrose concendration of mols
1840 gp/iiter and é;ag:;ﬁzxim &
precipitated fo sucpes
Tor mola

0

r £ rsses Lermentabions
j iy T2 24 T e e R emde . wnigumnen e
erefore it nsy Lo seiuded that sore sucrose




THESIS

ROBERT COLLEGE GRADUATE SCHOOL
BEBEK, ISTANBUL

PAGE
28

Figure 9
Citric Acid Crystals obtained from Sucrose Nedia

Figure 10
Citric Acid Crystals obtained from lolasses ledia
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Figure 11
Citric Acid Crystals from lolasses
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It has been ghows in the v spovinents thet 1t ds
posuible %ﬁ produce gltrlis ﬁ¢,1 f@@ﬁ Tusleinh molasces ond suevosd
by fermentebion processes. However, the Fermentatdion of molasses
has $§$@§§E ddpedventages. Plrel, the low sucrose soncentrabion

tive to process lovse cusnbtities of

of wolagses malted 1% impars
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. Becondly, Terroaysnide compounds sve ?ﬂfai%%i in

?ﬁ?% smovnts vhen lavge guantibties of Bols b
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)
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4% vhe presenlt time, the leasht expensive process to obiain
eitric acld would be fermentabtion of suerose solutions.
Commereisl sucrose is produced oxcessively in Turkey, 50 the

price of @ﬁﬁ%@%@ is guite low, Fermentebion with a sbrain such
a8 Aspercillius Wieep 1/1 would give s conversion ase hish sg
85 ﬁéﬁiﬁﬁﬁﬁ %iﬁiéﬁ% apprecigble formation of ozelie acid, §é%
inorganic sulbes sdded to the mediuwm are conparatively less
expensive thon the ferrocyanide salbte snd arve ?%gﬁi?%é,iﬁ smallsh
anounts. The preciplistion of aa&aﬁg& éiﬁ?&%é ﬁﬁﬁ‘% he f@@ﬁ?ﬁgy
of citric acld are easy snd 3 ; ,
necegsary becsuse the danger ﬁi,ﬁﬁﬁiﬁﬁ,ﬁ% very Mith

When a&%@ﬁ process is %E?iﬁ?%ﬂg the *gﬁgyvéﬁ% ﬁ%ﬁ%@%ﬁ%y is

. ; povide & good
'ﬁaﬁiﬁﬁ to the oxcess sucrose &?&iiﬁ%&% in ;§$§%§> Voristions in
the resulbs would be - process is eerried oulb
in 2 lerpe sesale. a o
- Furbher pesesrch in the fz%im ﬁf fermentabion of pueroese
G %i@?iﬁ aﬁgﬁ ;ﬁ,?@r%@§ 3%3 Eﬁ concentyrate on the diseovery of

%ﬁﬁﬁ‘!ﬁ.ﬁﬁéﬁﬁﬁﬁgi ﬁ@f%@ﬁ%%%iﬁﬁﬁ
8 being done on this laber saving procese *y
rosulis fx&%,@ﬁz& kind of pescurch may even mske surface culiure
Ternenbabiong obeolete. \

The resulis obbained %ir%&nwsaﬂ the experiments performed
were very bopeful. However, before any sbbenpbe are made towards
indugtriel production, an institube for ﬁi&%&iﬁ@%mﬁi&% and
%&%ﬁ&ﬁiﬁg of molds should be formed. Unoe the foomenting micro-
orgeniems con be obbained &%ﬁi1§§ eitric soid production and
%g%ﬁ“ fermentation processes can flourish in Turkev.
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seriments capried oub uel
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Flgure 12

Paper Chromotogram of a Solution
containing only Citric Acid

Paper Chromotogram of a Solution
containing both Citric and Oxalic Acids

A and B are two samples being tested and C is the standard,
I shows oxslic acid and IT shows citeic 8cid positions,
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