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iJ2AQDRUCIION

The easyme proteinase is considered of gresat indushrial
inportance. It 1s widely used in mest tendering, lsother tane
niag, synthetic dstergents, and pharwaceutical preparmiiens
inoluding preparation of digestive tablets and treatments of
buns and ulesys. The use of microbial proteinasas as sube
stitution for reomet ensywmes is of inoressing importance. As
1’ as been stated by the USDA Statistical Repoxting Servioe
( 1965 a-b)the xapid inoresase in chesse produciion wes faved
by deoresse in reanst snzymes produced faom the fourti stoasch
of tae oalf. Thua the use of ensymes of miorobial oxigin
became important. The Food and Drug Adminstration ( Yedemal
Registeration, 1966 & ) has been petitioned for the clearance
to use an ensyme produced by the fungus Endoihia parasiiios.
The FDb ( Fedexal Reglsteration, 1966 b ) has also been petl-
tioned for & ahange in the cheese standards to imolude add-
itional safe milk clotting emsymes.

.. In Bgypt chsess samfacturers suffer froam the wariations
in the potency of yemmet ansyme. MNoreover, this avsyme whiddh
1s myketed as liquid prepayation is liadle to uiem'h:l.al ﬁmh-
mmﬂ--aanmamummnymm:. !na'
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and p.avmealioal tndustries are also dependant on foreign
resourc~s nT proteinase.

Thereforo, it was found valuable to inves*iga'e *he
posaibilitien of loocal production of fungal proteinase. 4
collection of 1solstes were obtaimd from soil, deterlomiing
mea* and 4ry chsese, and their capsoities to produoce fimgal
proteinase were qualitatively and quantitatively studied.

o0 most officient stain was selected. The effeot of 41f-
ferant media, methods of prdnotion ( surfece and submexged ),
oarbon source, phosphate lsvel and pH on the produciion were
inveriigated. The most efficlent method of ensyme prealpls-
ation from the culture was studied. Purification of the
ensyns wag oarried out and potemnoy of the pure and crude
ensyme weres compared. Nurthsmore, the effect of pH and tem-
pexa‘ure on the activity of the pure ensyme were also dertex-
nined.
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mttlmt opocin o! runu. have been used by various

investigators for the produotion of proteinases.

Yoshida ( 1956 ), stated that the black aspergilli,

A. aymoxl, A- Qlgex and 4. saisi produce acid proteinsscs
as major componsnts of their protease systeme.

Jansson and Martin ( 1965 ), found that five shruins
of Alternaria fepuipsipgs showed wide variation in the abiliy
+o pioduoe extracellulay proteinase and the amount of pmo’-
eige produced by & glven strein varied greatly with the
neodiun used.

Xoase et al., ( 1966 and 1968 )uonl A. pigex var.
paoyngpoxs for the production of proteinase. Youan-Chi Su
and Wen-Hsiung Idu ( 1966 ), used A. wemiil for proteinase :

:tom"*:lon

Axiba and Fokimbara ( 1967 ) found that m:.tsopus(m)

‘mamquMnotMﬂMMMMm
.Mormu&.mmdwm spaalastm

W(W)Mé-w A ¥irvicolg snd Asgresas
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fo= proteinase production., Somkuti and Pabel (1967 o..4 1, 69)

us~C (uOOT pumildliug for the productiom of this encyme, ‘oynan
and ;idyasate ( 1967 ), Dorokhov and Komovalov { 1968 ) ond

5:.akova and Konovelov ( 1969 ) found A. syomoOxl to Le ac ive
~roducer of proteinase.

...........

crelopina 5136 and 4. gulphuyeus 5033 were able to p.oduce

vro sninase.

Day ot al. ( 1960 ) desoribed & method for oulturiig

Triohppiyts grapulogum on horse hair digestion for produc®ion
of roteinmse.

Hagemeysr et al. ( 1968 ) used Endothia paresi’ica
for proteinase production.

Gemnet ( 1968 ) used A. flavug for the ensyme produciion.
Iund: et al. ( 1968 ) used A. gryse stxain B 1212 for +he
enzyme production. Mujishima and Susuki ( 1970 ) used
Agpexgillng sp., Peniciliium sp. and Mugox sp. for the ensims
produciion. Marehall ( 1970 ) used P. pptatum for fungal
proveinase production. Hao et al. ( 1970 ) tested 12 siralas
of 3 epecies of Aspergilins ( A. nizer, 4. flavue-orysse and
4. oxysas ), for the ability to degrads animsl end plant
pro~eins and found that 4 strains seoreted good quan'itles
of protease. ‘
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Nasuno and Ohara ( 1971 ) obtained mutants of A.pojlas
wiig: produced large amounts of alkaline proteinase.

i800s sad medis used for ensyme production °

Mazwell ( 1950 ) cultivated 43 species and strains of
moulds o3 steamed wheat bran. 4. flavns-oXYEe strain 202-
4795, yielded oculture extrects possessing the highest gelat-
inase aotivity. Optimum growth and ensyme produoction by “his
stxain were obtained on sterilised wheat bran, containing 60
momnto:mnnmdmhnummaa. in
depth. _

Iworscheck et al. { 1952 ) described a proosduze for
surveying mold stzains for proteinase production under sub-
nerxged oculture conditions. Four hundred and ninety-ons s_t_;mnl
of tae A. IJaVup-orvise group were tested. Eighty strains
sroduced sufficient proteinsse sctivity to warmant furtiex
study. |

Jonseon and Martin ( 1964 ) studied the ensyms pmoduc-
tior by five strains of A. fomigetng and found that they
ghowed maried varxietion in their ability o prodnoe m
in submerged ealtuze. -

- matal-(mﬁﬁ)mdamﬂmmmm

staxeh, Coma-steep Meor, defetiol coybemn meal, (m,)ﬁam,,.

J_'I:ée'_ el Riaea®l b -
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K0.il04 and CaCO3 for the produotion of aoid proteinase "7
A. piger var. magroppozus ATCC 16513. Yuan-Chi Su and Wea-
Hsiung Idu ( 1966 ) stated that for optimal proteinase form~

ation a medium oontaining defatted soybesan powder, rice bLran,
suorose and CaCOjy oould de used.

Akiba and Fukimbars ( 1967 ) stated that the mos’
effective culture medium for acid proteinase production cox-
tained wheat brean, starch, rice bran, defatted soybean mezl,
Nali03 and KHaRO4. Brad ( 1967 ) used a wet airture of whea:
bran o1d oo meal as & suitabls ageay medimm for protelnase
prduction by Agpergillug pigex, A. terrioola and 4. orysa.
Somkuti and Babel ( 1967 ) used wheat bran medium under subv-
nerged conditions for the production of protease syntiazed by
liucor pusillug.

Misumma and NHekadai ( 1967 ) used & medimm consisting
of soybean and wheat containing 50% H,0 for pmteinase produc-
tion. Toyama and Miyassto ( 1967 ) found that in iie produc-
tion of pmteinase by A. swagori strain 29-2 wes obiuined afier
between 30 and 60 hrs. on whest-bran culture.

Wang ( 2967 ) tmatmmmwmamaﬂ
was grown in soybean aedium, only a small fraction of <the
PIoeinnse produced by the oxganism appeared in the coliure
f£1ilirate, whomeas the bulk of the ensyme was bound to the

—
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Zielinaka and Kaoskows-i ( 1371 ) found that A. niger
AS/V11 produswd the higheet proteclytio activity whem growing
in & mutrient medium containing as & protein souroe,wa’er
extraot 0f wheat bran and oo})”foux. Korshunov and Kasakov
( 1972 ) found that elevated ensyms yield ( proteinase by
A. torrigols 3-374 ) was obtained in & medium containing
whett-bran or maise or soybean flour, in addition %0 mimsrel
components. Optimal concentration of C,H. and 2. {n tie
growth medivm for synthesis of proteinsse were found. The
synthesis inoreased 2-3-fold in a medium combeining soybess

fhu| M‘ ] W‘onzo’ m3 [} W4.1320- hp "t.’
at pH 5.8 was used. '

Xundu et al. ( 1972 ) found that under sulmerged oob-
dition, fungi belonging to Aspergillue group seoxwte protsase
ox collagenase or both depending on the medium, Nasuo and
Obare ( 1972 ) found that san alkaline proteimase was extracted
from A. gandidny, which was grown in wheat-bran solid ounliure,
with X~ NaCl.

Sekine ( 19722 ) isolated two nmeutmal proteinage I and
IXI from wheab-bhyan cultures of A. aoine.

———

Pogove and Yedotova ( 1972 ) studied raoteinase blo-
W,y varions mubants of 4. W at 28-29“0 m

7,,?E~ssm.ummmmmmmm
a pi 305’ 703 ox 905¢
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Tokoteuka and Hashimoto ( 1972 ) cultivated 2. dupon:ll
11 a s0lid medius a$ 40°C for 4 days for the production of n
r-.w acid stabls and shemostad’s protease.

Effect of pii on enavme produgtion ! _
Toan-Ghi Su and Wen-Hsiuvng Idu ( 1966 ) found that

cptimal initial pH for proteass foxrmation by 4. wentil was 5.0.

Somkuti and Babel { 1967 ) stundlied protease aynt.eslc

by Munox Maillus in a wheat-bran medium under submexged
conditions apd found that the initial pH of the mediwm had

a substantial effsct on enzyme eynthesis; adjustment of the
ensyme pioduotion sediwm to pi 5.0 prior sterilisation was
desiradle,

Toyane and Miyasato ( 1967 ) found that the maximwm
production of pxotease on whest bran oulture by A. awsmoxi,
wag at an optimm pH of 2.7.

Jonsson ( 1968 ) found that during protease produotion
by upoduotmm. pl!valnuan:inggmwhmm
4.5=7.5 in thd initial medium *o0 7.2-7.9, and d4d not affaat
the final ylelas.

Torokhov and Konovalov ( 1968 ) nsed & medizmm at pH
5.0-5.5 for the production of the emsyme by fungi such ae
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saviot L 176¢ ) [ound t1't for the enzyme _rod:ic ‘on
v - A. fluvus tne pii could vary bitween 2 and T; however,edt
violds were obtained between 3.5 and 4.5, in which cuise 55 .
of the final proteolytio activizy was reached after 24 rs.,
and 100~ after 3 days.

Marshall ( 1970 ) founc that the enzyme is produced
ty inoubating Penjeilliup pota-um in nutrient medium at pH
4.3. Thus, spores of P. potatim were used to inoculate wort
broti at pi 4.5, in surface cultures in Roux bottles.

Zielinska { 1971 )} found that the pi range 2.5-3.0
gave t1e best resulte for production of A. piger acid prot-aso

Zielingks and Kaczkowski ( 1971 ) found that the s~
taesis of extracellular acid protease from A.nigexr AS/VII
occurs both in the logarithmic and stationary phases of grourth
when pH decreases to L 4.0.

Eundu et al. { 1972 ) found that the optimal pH for
sroductiion protease by Aspergillus groups is 7.0. Fopova aand
Pedo“ova ( 1972 ) produced tie proteinase biosyntnesis by
various mutants of A. terxicols at 28-29°C for 72-76 Lix in
sheke cultures containing casein at pH 3.5, 7.3 or 9.5.
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