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Laeen gtoted Ly v WElLd Bt tistic 1 ruportin oorvico (10404
C=UY,the o pd ) otnerorse dn chegre arouuctioon v foced Ly
Cecrurge in renaet enzymes produce. frue wae f urt. st ook
 the crlf. Thue the use >f enrywes f wnferiliil 211 in

becemap of incressin’ iwuportsance.

Lac Pood 2nd Drug; Adminietretidn (Pedersl Re; istre-
tion, 1966 o) ngs Lwen petitionud fr tie clecringe tu uce
¢8 enzynz producec by the fuasue EZndothis pergsiiices The
PAL (Pedercl Registrztion, 1466 V) hes also been petitionec
for & chenge in the cheese stenderds to include cdditionel
gefe milk clotting enzymas.

In Bzypt cheess manufscturers uguslly suffer from
varietions in the potency of rennot eheyme. wuworcover, thic
enzyme which is merketad as liguic preparstion is lizble to
microbisl conteminction and repic inebtivetion ecpecially
in summer. Thig is baceuse of the primitive procecure enc

non hygienic conditions under which the rennet is produced.

Therefore it weg found of importence to produce milk
clottin: enzyme by fermentation for the first time in EBgyot.
Studies wer. focused on the putritional and environmental
factors that ;ive hich economiez] yield of the enzyme

produced by the fun-us.
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FProa. tile put pluxtit;, whiec: .. ceeclop N
S L S ST T moaenel tury v oL o Ce e,
th v "ronset’ woule Ly LR SR T SRR ES S SRR P SR LY
HYStum vxir cted fron the fouril ot o0 oh uf caetlin e gy
tad the ooturdty of tale oxtroetion vould e COLy

rennin. T..e m11k~c0“Julrt1nb SaZyae @ Sbaur e urcug
would L. ecrllw.. rennat, prefixed 'y .eir urioanp e plent

reanet, rniic) rencet cnd mlerobicl ronnet.

it tie identification of th. onty..v raenair, in t:ie
errly 1520's, it Eppeare thet fusthar intercst in rennutic—~
snzyme substitutcs fell off, 8xcupt in lndir whore, blcuuse

of relicious beliefs, work hes ca’ ie Veiny conse.

The posalbility of utilizing ticronizl renaet for the
production of chesse, nov mede with rennet, ghould not be
overlookae(. The fergibility of such : gubatitute coula
readily be viguslized when one reclizes the fzct thet
microorgcnisme in generel play ¢ w jor role in cheege
production. varioug microorgeniems such cs Streptococcug
perecitiovorus contribute flavor (Breed, surray ena Smith,
1557); others cre used in sterter cultures. %hy not, then,

¢ microbiel rennet for cosgulation?

In the ezrly 1520%'s, Hrtano (1524), studied the
coagulation of milk ang cageinosen by “taks~rennin".

Aspergillus QIyzas, & fungus wes the source of thig
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prep rsid oy . e 4w (1227, t.v vu 1 Lrrer, notew
ot trde rotenty ) osubstitute o, Sy oty Letivity
Iro e pror o of 5,2 1, 5,7, The 1otudt vl povione.
or thle suljoect wer puilished Ly L.t > Tivu » on,
Yemasuchy (105%) wno found the aptiiam tumpuretur. .o e
60°C. Aft : rrther exponsive study Ly olectroun. funtu,
they concluded thit the elotéin,  ction exhi itoe. o 8 nut

aimiler ¢t ~mnet.

Anotasr mold vhich will rield rn enzyn:tic proluct
for corgul-ting ilk is Rhizopus oljposporus (v..a , Ruttle,
znd Hesseltine, 1569), uugcor pusjiius (liickelsen eni .. agy,
1570) Mucor miehei (Sternberg, 1571) ena Lenicillium citrinun

(Abdel-P-ti:h, Souh:zir S. kabrouk, -nd J:di 1. El-Haww-ry,
1572}.

In c.acluding this brief history ¢ generrl outline
follows of the dasircble quelities investigrtors heve

looked foi, zither directly or indirzctly, in gesrching for

& substitute -t lerst cg ~00d ag rennet:

1 ~ The yisld of curll produced should be the srme as with

rennet.

2 ~ The curd . should possess cdequcte physicel properties

comparzble to rennet curd.
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3 = The lor Lf ¢t in the whay vauvuld by ot it (o v ith
rennut),
4 - Ther: ilioulc Ly no detectedl. flevor defacti.

fanet Substituius

The term “runnet” would “e usud to connotcty *iie
entyms system oxtrictad from the etom. ch of . suciling
¢clf cné tae mejority of this extr-ctiosn would Le the
enzyme rennin. The wmilk cocculeting enzymes from other
sourcees would be crllied rennet pruofixed by their origin

t8 pleat remnet, cnim-l remnet znd -erobirl rennet.

1} Blent reannst

Surveyin; the more promisin, plant rennet substitutes,
the one vhich tppoers wost prominently v:s the enzyme ficin
from the lztex of Pigug gerdce (Garber, 1508). This enzyme
beceuse of its plentitute ¥z® "o notural™ but it too hed
many drewbacks. Gerber (1508) noted thet vhen using the
Julce of the Ploug cerice in clotting rew milk, citric rof~
retarded coopulation, succinic ccid fipst eccelarated them
retarded cozzulsiion zad butyric, phosphoric zné bydro~
chloric zcid all cecelercted cozgul:ztion.

In 1548, ficin's potential &8 ¢ renpet sunstitute
was subjected to furthep study. This time not only the

Central Library —»Ain Shams University



eRryme oxtr et of Picuw £X38C Lttt 1 5 thone of Pico
religlos. , Picug ;lemerte and Bicus krpuhae vore inviat-
irrted. The tust aource of i'00d ronnut gubstituts w
8till the oextract from ficus ¢ ric. (irishncwemy, Jor,
Subrohmany-n, :nd¢ Thowes, 1961, ~n: Verin::, 1161).

2) Apimel reanet

GerLer's (1L06) wrrly work in the field of r.nnet
subatitutos touched both the plani end animel kindom.
Althoush ho pionesrud in the invastigetion of plens rannet,
he appareatly fcvored the animcl extr:cte. 1In 150E, he founc
cn enimrl rennet decidedly differocnt from other enimr]
rennat studied in ragpect to ite .rest resiatonce to hart

end its peculi-r behavior in tho presence of geide.

Another propoged subetitute v:-a ths eney:w» trypsin,
extracted from beef pancrecs (chlgemuth , 1506). Thie
enzyme cbility to clot milk h-é Dean known for some time,
but beczuse of the fect thrt when 1t wz3 used slone it did
not give - firm clot ite fecaibility wes disregerded.
Clifford (1535), found that while trypein alone did not
give a firm clot with milk, ¢rypsin used in conjunction
with helogen aseslts did.

The enzyme chymotrypain from best pencress vwem the
objectof much resesrch (Tsugo end Yemauchi, 195S). Cithout
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tion of U1% sloviin earyoo: vith low Drotevl  tiu rolivit
woeooby din sl frow Uow extroction o Sronocwloute of L oncorx
hewerig.

Sriniv:.ra, Ir.ni.r, Bodbbar, Ca'druvorty, bioond, o
Iyc (1564): Scaultz, Vosc, Sell :.a. wirovietz (1167); wel. ~.ow-i .
end Tuckey (1%0&)3 Purschel snc Fo. oioll (156€), .nl T=ni, No .;.
Acidde, Kitowwrs enc lede (1%68), hc. tulied ¢ colleclion of
bocterdis icolavel from ¢ we riety of Ji.furcat notur-l -ourcec.

They found turt Beedllus brevie, B. ceareugs, B. nssgen.ricuz, cnc

—— . Sp—

B. subtilie, were th. 0ot sciive ciz-in- for enzyme procuction.

Ricncilzon, l2lson, Lubnow, :ac Schv.:rberg (1467), enc
Shovers and Bzsivotto (1967), used - serticlly purified fun- -1
rennet elzborcted by Lucor pusilluc or Lpooothir parcsitice

for cheese ucnufecture,

Aunsirup (1968), concluéded thst milk clottin- enzyme
wes preparec by cultiveting alucor miehei str-in CBS 370 in
& guitable culture mecdia.

Serdince (1Y68 and 1969), reported thet, out of 21

organisme from his collection, one culture Bndothic porssitics
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Wi.a selectud rs ¢ Lemt str.in for producing mili clotting

antyow .

Wrno et o). (1065), ststed thet, forty~four atr-ins
of four epucico of Rhisopus including R. o)igosporus, R.
atolondfor, K. orvsce, cnd Be sprbirug, wery testod for tiesir
aoility to procuews ailk-clotting ensyme. 4All strrine, oxcep*
three streine of R, gtolopifer, sroduce appreeicole .mounts
of milk clottin., unszyme. 3ut the "bility of Rhitopus to
produce tiae cazyme veried gractly botveen {iffer.nt 8paclien.
Among the cultury tested, four str-ins of R. olirosporus
excreted the grertest :mount of nilk-clotting enzymee. One
strcin of these four strring NR( 3271 io used for esngyme

production.

driwe, Yu, :nd Iwesski (1%70), reported that 60 strcins
out of 800 gtrzins of ilorobes, which h:d s suiteble milk
clotting enzyme included dspergillue sp., Bacillus 8P.,
Mucor sp., Psudomonas gp., Rhizopus cchlamydospares, R.
betetae, R. condidus, R. ghinensic, R. chinniery, R.
shngiuoensis, R. delemar, B. delemer var mipfuus, R.
lapaniocus, B. nigricens, R. aiveus, R. nodosus, R. oryzae,
B. poks, R. pseudokiengis, R. salebrosug, and R. thermosus.

Kawai (1970), znd Kewsi and Mukal (1570), concludea
that azmong 44 strcine tested of Bzsidiomycetes, proteolytic
obgerved,2 straina, Pomitopais pinicole (Pr.) karet, and
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