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Igra0DbUucCcTION

Pectic substances are comolex colloical carbonyd-
rote derivotives., Their basic structures are polymers
of =nhydro=D=calacturonic acid in the oyrsnose form,
conaected by wh-l,4- lycosicdic linxages. they are
clessificd as (i) protopectin, (ii) nectianic scids, (iii)
pecting, end (iv) pectic acid by tae Amer. Chen, Soc.

Only two types of enzymes neve been tlousat to be involved

in the desradation of pectin. They are hycdrolases and
¢ onseliminases, he former iacludes pecctia mebiyl

esterase (P.E), polysgelaciu-onase (PC), =ond poly-
nethyloelacouronase (PuG). the Llatter group contains
peevin traascliminase (PTE) =nd polycsalacturonic-trans-
climinase (PATE)., The following catezories arc a modi-
fication of the classification of pectic enzymes pronosed
by Uemain and Phaff (1957). They recognized twe «if-
ferent types of cnzymatic atteck on tae pectin end the
nectic acid molccule; o random or cado-atiack, and a ter-
minal or exo-attack. 'ith eacih 1adividual type of atvach
there are separate e ymes for the pecciin molecule (endo=-
or exo-polymethyzalacturonase or PL.G) and for the pectlce

ccid molecule (endo- or exo-solygalacturoaase or DPG).
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Phe eclassification cen be swwmarized as followrs:

I. dydrolasecs
A, Substrate ¢ Pecvin

e
1- Pecciinesternse (PE).

2- Lndo-pnolymethyl calacturonase (tndo PNG)

3~  Exo-polymetihylealacturonase (5xo PI)
B. Jusetrates Pectic acid.

1- .ndo-polyzalacturonasc I (Indo-rG 1)

pw  wndo=noly clescturonase II (Lndo-PG I1)

11, Yrans-eliminescg.
A. substrate ¢ Pectin
1. lfndo-pectin transg—elliinase (tndo=P1rE)

2. Exo-pectin trans-eliminnse (uxo-PuL)

B, Substrate 3 Pectic acid
1- indo- olygalacturonic acid trens-climinase
(£ndo~PATE)
2~ TGLro-nolygalacturonic acid trang-climinase
(3x0-PALE)

Various studics .ave shown that nolyzalacturonase

i

. )

ape induced Hy certala compounds, wnercas obthers se.ms Lo
be coastitutive.
“mile PG is established as distinct from PATL in

Junsi, bLdntrom and Phaff, (1964); =ccurate ond definite date
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~re not yet available waich clarify tae situation of the
nacherial neciinascs. After a 1igcovery of bacterial
PAL, ost Of the bacterial PG rzporicd ia1 the corlicr
napers could be considered to be PALE on she basis of
optimus pil that was crouad 8.5 to 9.3 aac calcium ion
reouirencnts vhe differeantiation of FG fron PATL wag
assured tharouzh the anslysis of the chenges in optical
density ot 235 mu, rhioberbituric-acild rezcting mater—

iels, reduncing values, viscosgity, and papcr chrome to~

m

N

raphic behavior,

Pectolytic cnzymes, veside taeir occurance i vie-
queg of several plants and venctables; 1.C. Louato
(Potel & Paafi,, of 1960), Avocado (vomiaique & rnaff.,1965)

L

»nd Garlic (Ulsekew gt ale, 1953), end secrsted b mainy

gpecies of microorganisms; 1.6, A.nizer, Botrytis cinerea

cnd Sclerotinie liberian (Verbine et aley 1969), A.Soyce

0. 48 (Ishii, Shizetaka gt 2le, 1970) , Peaicillium

disetotum and Penicillium italicum (3Bush 1970), Penicill-

——— A e —_—

ium chryso ocnium (Phaff 1946),58cciarciyces fragilis end
Cangién PSEUCO propicalis (Pnaff gt al., 1951 -n¢ 1966),

srwinia caratovova (Kraght 1953), Bacillus polyiyxa

S

(flazel and Voushn 1961), Pseudomonas marzinalis (Seiichd

sasuno et als, 1966) and Closiridiu rulgifermentans

(acmillan et al., 1964).

p———————
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Preparations of fungal pectolylic cazynes are used
¢ tensively as a pnase for filtration and clecification
of wines and fruit juices. Pec.ic enzrmes have beon

also useful in tie production of mixtures of oLijouro-

nides, beilny gucceeded in the study of plant 2:12%T0LY, and

w0

used in other processcs; 1.c8. agar clarification (Philip

liorse, 19565).

The nractical annlication and uscs of pectin-
Gegrading enzymes in fruit processin’ industry, for the
production and clarification of fruit juice, daves back
ahout forty yecars. Advantages of enzrils treatment of
fruit oulps and juiccs, for extracition and clarifica-
tion have been reported by Reid, 1961, wressler and
Joslyn (1960), Caarley (1561), Sreekentiah ch.al., 1963,

Joscoh et al. 1963 and Veamasaki et al., (L967).

————— —— stmsin

Several variety of stralns of hacteria, yeast,
and molds are capable of producin, necuoolytlc enzymes as

described b Deuel and Stubz (1958). Althouszn consl-

derabls studies have been made wita vac pectin-derrading
enzynes from Aifferent sources, CnNzjyie orcparations for

use in thne food iad:

o

gipy are of o fu:.ol ori in because

Y

Y

the optimum pi of mold cnzymes lies aporoximately o)

that ofmeny fruits, which raines from 3.0 to 5.5

(lwkherjee, LSTL).
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Lmteasive review by Desain and

“do (1961) showed tiaas mewbers of Sac cneia Penicilli-~
AL Ao
liw., and Asperzillus, and other fun.i, lilke G20QUS

Botrvilis cinersa,
e Al o A ah ok MOAN oz

toivicl, Solerotinia liberilana,

- moniliforme, and Conioeayriuu ¢islociells HIO-

duced pectolytic cnzyues. Tn adaition, wany of tne

ic funuil and alr-borne - DOTreS of lspergi-

g

nlanig—-acao” &

)

are caopable of producing pectic cnzynes as

lus species &
] (1951), and Deuel aad stutz

wal et al.,

2
0]
=
O
B
i
o)
2
[
(]
¢}

(1952)., Detalls for the commercial producilol of necic~

lytic enzyues are rather scailye.

e aroduccion of pectic .azywes Ly microor aals-

a large extent on the .etabolic

mg iz deoseadent o

c.ia-acteristics of the cultures. Accorcing to Xertez

(1323%), a variation ia the compositiou of the medium

i1l cause o salft in the metabolic sroducts sroduced

Ly Gae orfonlsms, which have a profounc eifcct on the

rate of tic eazymes.

t4 these facts in mind 1V i3 worshy to mention

Ji
that taere was lack 1n tae seudy of Lecterial nectvic
cnzymes, since the mold coctinases have ~eceived Ghe
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Scope of lesearch

v

iio work was cariied out to stulr tle po.tibilli-

.

tien of producing pectlc cazy. &o from pecteria oloning

1- .ovironumental conditions alfceting vhe oroduction
of pecvin cunynes by sSome orga.lisms of tiae genus Bacillus.
o achieve viig, screcaln: tost was conducted for the
sroduction of pectic cazy.es py diffc. ent specics of the

of culiure condi-

o
s
o
O]
to
5y
[¢]
s
—
=
¢
-
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o
e
o
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=
ot
i
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[¢]
]
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tione on its production, in terms OL noly - lecturo-

nase, by tae selected strein wos studied,

o=  Polyialacturonase activity as a function of caviron-
sntal conditions of the reaction wixtire was concerned

&

within owo specific factors, i.e. pi and temperature.
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Review of Litersture

I. Organisms and media used for pectic

enzymes produciion.

In 1952, Potier ¢t al. used bota Closiridiun

Pastru)

felgineum strain 195 s and Cl. felsineum, strain 41,
o ferwent osectin and pectic acld. whe two strains

[

caused o rapid fermentation, and thc

L
)
o
[©)
(@]
=
(@]
(@]
<
p)
o

fermentation was greatest during v [1r

Tnis weens, that the two Clostridium strains

procuccl nectlc enzymes.

Salgsac et al. (1953) noticed that, Clostridium

Preeiawy

aurantibutyricum displayed an iatense pectinolytic activity

ith demonstrable protopectinase, cectinesterase and

polyzalactuonase., Plactridium peciinovorun PC,

Clostridium butyricum C8 , Cl. acetobutylicum By

significantly lowered viscosity of pectin zolutions.P.vireng

end C.Saccharolyticum 860 had less acviviuvy walle C.roseuc:

A 39.x,C, felsineum and 2. pectinovorw . 3723, previously

srouped with the pectolytics, had low or ne lizcable actlvity.

caus, the latter authors reported tihat the nectinolytic
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“scuoria Gid aot coastitute e navursl zroud.

'

Hre 2% et al. (1953) noticed that ¢

f

he culture of
yrwinia cgrotovora, isolated fro: roticd .exicen bell
seppers, Lliberates metianol guantitacively from pectin

Ty et
during

S

srowtn on & pectin uediwd, his phenomenon 1is
sonsidered to be positive evidence of nectinesterase
~csivity. TFolvgelacturonase cannot he demonsirated
directly in the culture medium contailning actively

- rowing cells because the wopid utilizationr of yalect-
aronic acid made positive idenviflcation of Tihc cnzyme
uncertaln. L. gépgﬁovoraypolyialactu.ogesa production
or secretion into vhc medlum was reatly iacreased Dy

she saoition of pectic substancuis ©O the growth meulum.

iiarel and Vaughn (1$61) reported taat maximal cell
yield and poly alacturonase production could be obtained
with aineral mediuw containin:; biotin -ud 3% nectin,
they furtie: 2dded that the growth ana Sacillus polysalact-
uronase (BPG) production were createst when uhe culture

s A !

was serabted on a rotary siaxer.
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Jhe g-me authors showed that, neciinestérase
sroduetion wes dependent upoa nectin coilcentration
o to 4%, -~nd BPG productlion was induccable. Pecuia was
;e best incucer, followel by pecivle acla ~ad - alecturonic

acid in tihet order.

t al., 1562, dewons:rated that poctin transe—

Pas-tan

e

Amate

etected in a2 pectolviic culture of

[

lirinasc vao

sycig viridochroiopens, aind peciin was prelerwed 18]

~olysalacuuronic acid as a1 inducer and subsvrat,

Dilimoria and Bhat (1563) wsiudicd vae nedi

comprisiag (Ni4) S0, 0.05 , K20, 0,02, LG, 2.02,

0201, 0.01, .80, 5::10"4 , ﬂ3303 5x1c“6 , Cuso, 71071,

pectin 0.5, dayiv0, 0.08, 1aCl 0.005, TeCl, L x 1074,

-5 4 . .
inS0, 0.0011, oS0, 4xl07" , WaguoO, , 2710 % %, and

1.0 was gljusted to pi 7. and autoclaved., The medium

N

wer inoculated with strept. virido., the culture allowed

to -row at 25=30 for T days.

Lhe culture filtrate has botih pectinmetiyl csterasc

and pectin 7lycosidase.
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