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INTROUCTICN

Glucondc 2:cid '+ the siiplest onl ation product of
glucosc. It is produced by v.rious 3ac 2ria, including
several jpcetobacter = ~ics. In additicr several fungi,
including Penecillium .hd Agpergillus s, :is8, alao
produce gluconic ccid in good yields, nc elected
strain: of i. niger are prosently eaploye. ‘n commer—
cial production. Beside th: fermentation ;roeess,
gluconic acid is also produced industrially. by direct

cheiidcal oxidation of glucosc,

Many important applications have been fo .4 for
gluconic acid and its derivatives in the fcod, 'eeqd,
pPharmaceyjtical, and industrial fields. The lari:st
markets for glucopnate are in the areas of alkali-=
bottle~washing machines, used in automatic equiprcuts
for cleening ailk bottles, soft drink bottles....ete.
The addition of sodium gluccnate to water used in ttege

automatic equipments, will prevent scale formation of
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calciua and magnesium valt., whic, ¢ sults from addlt-—

ion of cnustic sod. to rnotur.) hamd WLOT,

Glucordc acid has 'rd 13 chiof .portance in the
pharmacewtical industry, in th. for: ¢ its salts, for
the purpose of introducin, aprropriite rietallic ions,
into the body in : neutral , non—-te.ic, .nd easily
assiiailable form, GCalciu and Por;ous gluconate has
long been a preferred neans ot treating calecium and
iron deficiencies in both humans and animals. Also,
gluconates have been incorporated im ~ntibiotie com~

plexes, particularly those of tetfacycline.

The latent acidity of v ~gluccnalactone has led to
several specialized applications. It has been used as
the latent acid component c¢f baking powders, in which
it is not reactive with sodium bicarbonate until water
i1s added. It is a preferred ingredient of chemjcally
leavened bakery goods and instant bread mixes, because

of its latent acid properties.
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the posaible industriulization of glucente aeid by

fermentation in Egypt.
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BEVIEW OF LITERATURE

I~ Higtor 3

The production of gluconic .cid by micro-
organisns was first observed by Boutroux (1880), who
noticed thot Mycoderma aceti ( Agetobacter geetd )
preduced a substance from glucose which was first
thought to de lactic acid, dut two years later was

identified, as gluconic acid,

Molliard (1922) discovered gluconic acid as a
product of mould fermemtation, along with citric and
oxalic acids. The acid was produced in sucrose maghes
as a result of the action of WM‘;

( Asperxilims migar ). Molliard later (1924) develop-

ed sum optimam conditions for the fermentation,

nerwagar £1929) discovered a straip.of g. wigse
mt wauld ‘produce iheomig mid .i.n the pregence ﬂl‘
pa;mmmm “He Mﬂmﬂmx thin mete grosn

Central Library - Ain Shams University



-6 -

at low tempereture, with a low supply of nitrogen,
favoured the production of gluconic acid. On the
other hand, Bigher yields of citric acid wadmobtained
when the fermentation teuperature and the nitrogen

supply wese relatively high, and the mats were heavy.

Herriek and May (1928) determined the optimun
conditions for the production of gluconic acid by
Remeclilipn lutewspurpurogenun  1a surface oulture,
by using shallow pang. Maximun Yields of 55 to 65%

of theordtical wers obtained,

Schreyer (1928) reported the results of a detailed
investigation of 4. fumarieus which produced mixtures
of gluconic and citric acids from glucose. Aeration
and ggitation of ocultures to which calciun carbonste
had been edded, camsed a four-to six - fold increage
in gluconic acid production, but had no effect
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on citric acid formation. Thies (1930) obtained similar
results with the same moul: by buttling oxygen inastead
of air, through culture solutions cent.ining calcium

carbonate.

Qurric g/mgearw{1933) obtained bigh yields of
gluconic acid, reaching 90K of the thecritical, in
4860 hours by acid foridng moulds, such as A. Dger
ond Penicilijum luteym. In this process, the modern
submerged~culture technique was employed, the culture
liquid was maintained in a high state of a high—speed
stirrer, at the same tine, large volume of air was

drawn into the solution.

In an attempt to devise an apparatus for culture
of moulds in large gquantities under increased air pPressure,
Herrick et al. (1935) designed a rotary drum fermentor,
Contimied work with the drum by Wells et al. (1937) 1led
to the conclusion tbaf Penicillium chrysogemun wouid
not be a satisfactary organism for commercial-seale

operations, because it did not produce the large
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quantities of ayorea becessary for inoculation, Another
organism, 4, blger, strain 67, was therefore, selected
fTor further work since it produceq Spores in abundance,
and gave a uniform fermentation, Thess workers made

a detajled investigation of the optimum cultural cond-
itions in the laboratory drumg and achieved gluconie
acld yields of 84% from 15% glucose medium inp an 18-

hour fermentation Period,

After thgt time, factors favourable for 8luconic
acid fermentation had been studied by many investigators
.Such as Elias (1956), Tkeda, Hishimaki, et al. (1959),
Corlson (1960), and Tahg st.al. (1960), Nowadays glu~
Cose oxidase and catalage Bnzymes are considerd to be
important by-productg in gluconic acid fermentation

industry (Raper ang Fennel, 1965).
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II- Mochanjien of gluconic acid formation:~

Gray (1959) stated that a comparison of the
2olecular structures of glucose and gluconic acid, re-
veals that these two compounds are quite chemically
similar and that the conversion of zlucose t¢ gluconic

acid can be accomplished with only a slightly molecular

alteration.
PAY 0
?—H ?— &
(E' :C“Qi)“_ (H'?“m)4
H- 'C- H H—("}"'H
™ H
(glucose) { gluconic acid)

From the structural formulae it is obvious that the
conversion of glucose to gluconic acid is chemically
simple, involving only the oxidation of the aldehyde

group of glucose to the carboxylic group.

The reaction may be written as follows:~

Cefh0% + %0, T GG )

Central Library - Ain Shams University



