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٨6sfki±
&iyylene-iمhibitrg eمواإل sch as n­

,a lateلkagيg gpي ilverة 3i -ng فيظ ة benzothiadiazole at
RTerent concentaDiops werE sprayed on per treE at 10,  ثة15

days after full bloom. The fuits were barvested at matuniy.
Silver nitate and benzothiadjazole at 100 mg L-'
concentaton were found to bemost efertive in slowing
down the polygalactronas, cellulaعe ad melic
dehydrogenase enzye actvities of he fit after barvest
and during storage at C±1%C temperetre and 90-.95 percent
telaiive buسidity. These prolonged the shelf Life of the
fits.

ITKODUCTION

Pear is one of te popular fuits. Though it has f irlyة good shelf-life

But still it is desirable to further enhance the shelf-life, so that the frits hay

Be available for longer period for consumpton and also can fEtch 'better

price. Seerl post-harvest treatents like use of calcium compounds,

ethylene-inhuibiting 'solutions, storage in perforated polyethylene bags and

use of rowthع regulatois are reported .to extend thE'storage lifE of fruits

(Ahlawat et aL, 1984, BaNik et Al., 1987, 88; Singh, 1988, Kumar and

Chauhan, 1990 and Charopadhyay elمL, 1992).
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 لذ

T٦٤e frits at maRuity undergo an increasc in respiration d لة cthyleie

p:odvcton accompanicd by marked changes in composition and textre

sucl as cnzyne Sytiesis, flesh softcning, conversion of starch to sugars

and syntlesis oT volatiles etc. The soflening of fuit tissue durng ripening is

a important process affccting tle edible quality of fiuit as well as the

length 0f tme for whicb tltey can be stored (Knee a dع Barley, 1981).

TeNral changes are resuit of thie changes in the stuctre and conpositon

of te cell wall. The eruzmes involved in softening of fuits are

polygalacturonase (PGS) and cellulases (Kriee, 1973; Bartley, 1978; Huber

1983). THe respiratory enzyme, malic dehydrogenase is an importaut

itochondnial euzymc and its activity is reported to increse duing rpeningد 

of apple (Tulme £l al, 1964). Sofening of the fuits also occums duning

storage as a result ofwhch the keeping quality ofte fruit isreduced. ln the

[rescnt investigaton, an atempt has been made t study the efect of

preharvest applicaiion of ethylene inhibitors of the polygAlatronase,

ceiulase and mahic dehydrogenase artvites of delicious pear dسب ng cold

storage with a viewto reducE the soeدing and improve Be lccping quality

of the fuIts, and to prolong their stomage period

MATERIALS AND METAOnS

Pear. tre3 {Pyrs conmuanis L) of unifom size and wigour were

selccled in Dana Fam, El-Nobbamrya, 151 Kilo Cairo-Alex. way. Ln each

trce, 3 wwell spaced unifomm branches with averAge to goad crop load were

sclccted for preharvest sprays. These branches cnsUitted three repliGations

for each treatnent and the expcrmen1 wa laid out in randomnized block

desiمg . Two sprays of ethylene inhibitors viz n-pro-pylgallate (100, 200
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 بي ة

300 mg L-'), AgN0, (25, 50 and 100 mg L,1) and benzotiadiمza le (5,

d sumounding foliage oiم ven to te pear fruits aث were g-لا( mg L0ربي٥ "ً 
٠ a  .7ل -ة- ء

neentaiionsم bioom. (Ihesec#ال erمة ysمه d bs أ16 ة15 aهن eeRea tييم م ي 

re used on apple fuit by Mahajand and Clopra, 1992). The cnholن 

.lants were sprayed with waferم 

FHits were barvested at maturity and packed i standard si4

aمnigated fbrebbard cartbon and stored iN cold charoBer maintained at{

iwe hmidity. Ten fuits perreplication fomث d 90.95 percent rela1 عة
" ٦٨٠ 5 [80 and 210 days of storage andأبا ه h teatment were .draw atb, 90, 150,  عة1

ic٦'٠٣٦ ء لك

d to stdy the، polygalؤعtiتronase @PG), ellulaseع and 4
Wإك-٠ 

ydrogerase enzyme activitesالعل 

، to theنnر cbrd٠... ةء٤ و ، .يمج ا
PG-' ب8 and ceرل iaكe ca witiesنا eذyzعذ weredeteiiined ar

maethوds deseiتصb By Aظeles ndة T990)صلة ا }, and Mahadevani.قه .،

SHidha1982)ع ). PG was ertaged froNpcr fuits by homogenising 10g f م
;٠ w#50إن m of ٥.15 M arueaus soluton of sodiun hc oiideل Then'

tssue wi + - ' ٠ ،: ، ، ، إ.

four iayers ofcheese cloth and centifiged at 10.000 gfor}إ sed throug5إpasS.. - ٠٦-٠٠ • . :-
20 minutes at 4%C. The suiزemitant was used as sourcE of ezymE. The !

enzymne reaction mixtiie c nsistedم of 2 mi of enzye extract, 4mof

sodium polypectate i sodiuN acetateatetic acidbufer (pH 5.2) and 1'ml

٤ ate bufer (pH 5.2}. THe contents were"mnjxed tuorougلا y a9م 
٥إacetate -,ر--'٠٠٢-

incubated at 37%6for 16 hourE ln a similar way thE assay ofcellulase Was

perfommed using cعrboymethyl clluloge (CMC} as substrate. Nest of the

procedudral steps are the same a describedع for PG activity.
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Balic dehydrogenase actiwity was detemincd fbllowing Mc reductiop

ofoxaloacetic acidwith coupfed oxidation ofNADH to NAD" @Mallick and

Singh, 1980). The eiuzye actvity was cxpresscd as change in OD per

ninutes.

RESULTS AND DISCUSSIO;

.< A glimpse to the on فلحه PG aع tivty (Table 1) revealed that it was

qite low al the tme ofsampLing increased wiith the stonage upuo 150 days

and then deciined towards te end ofthe sapling The PG activity was the

، lowest in AgN0, (100 mg L-") and benzotiadiazole (10 mg L-!). Contol

fuits on. the other hand recorded themaimum actvity wpto 150 days and

thereafter a shanp decline was observed

 عر.

The polygAlactronase due eir فة ubiguitousdistibution and their،
tEmporal association. wth ripening are most ofen implicated in whe wal}
metabolisR respansible for sofening (Hubcr. 1983). Sofeing of the fiit.
during ripening is nomally accmpained by an increasE in the

• concentiation of soluble pectic plysaecarides @Bartley and KheE, 1982;

Huber, 1983). Hobsen 'ef ( .لو(1984 observeda decrease inPG:activity of.

silver thiosulphate Teated tomaLo fits, which is a soل confimed inthe-

present stwdy. They firher suggesfed that silver may be iivolved in:.

inhibiton ofPG actvity bybiiding to the sites for etyylene action.

The cellulase activit a4 harvest was low in AN0, (100 mg L-')

treated fiuits. The activity increased very slowy upto 150 days and then
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deiined gradually t lل the lastsampling date. The control fuits on the other

hand showed rapid decline in this regard.

Cellulases re ة responsible for te hydrolysis of cellulose to glucose.

Knee (1973) has reported the loss of wll celluose in sonie fruis durng

ripeing Abeles and Takeda (1990) have more recently reported that the

"slower steady loss of fesh Bmness of pples ة may be caused by the

antnued action ofcellwlase already present in the fuit However, Bartey

(1976) suggested that pear hقs no cellulase aع tiwity. The lack of detaied

iمfohetion regardihag te geat mumbers And specifcity offiit cellulass

rendes any attempt to ssigة a specifc'role to these enzyes in rpening

purely speoulative (Huber, 1983).

The ialie dehydrogenase actiwty was low ih those fuits which were

sayي 'with AفN0 d و مه e امعiaقa تأمتصا (50 ndة 10 mg L-!}.These
teطa ents slowed dowi thie enzyHe actiwty. The slowng dow ofnalic

dehydrogenase activityin some fnuits Iay be attibuted to the retArdAtionof

aerobic respiration and intemediafory metabolis in wMich the TCA cylce

substtates are involwed (Fiice and Thنmann, 1954).

From the dafa it is obwious that silver nitrate and benzothiتda azole at

' 100 mg Ll concentation were found to be most effectve n ز slowing dow

the polygalacfuronase, cellulase andmaلic sEغd hydrogenع gnizyme actvities

@ning storage and s these are te most efreciv in prolongaton the
storage period,
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