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ABITRACT

Tre gapenment was condusisd 1o prepere Cesr apoie e using the enoyme pectnase. Fresh
apple pulp vazs treated with pectinase to bresk down pectin, which is responsible for the
pheptingss in jice. The enoyme-reated juice was reated with dferant concaniration of pechinass
1 ewaiuabe cladty, yieid, and colour The results showed that pectrase treaiment sigrificantly
incraazed uice ciety and yield by efiscwvely breslong dowm the pectin substances. Thus, the wse
of pact ~ase proved i be an effciert mesnad for prod scing clear ancle jice we imoroved Suaity



ana appesrance. The codour and tramsparency of !e ergyme-reiad uice were also enfanced,
resulting f AR MEroved SODAMENGE BN conbumes Booeotabiily. The sxpadimen demaonatr aisd
that pectirase plays a vitgl roke in tha frut juce mgysing for producing dear, high-guaity spoie
jurce #ffoenty and sconamically.

INTRODUCTION -

Apple uics kad beee ong of the most populsr fnat beverages consumed weoridwids dus o ifs
pleasart Aawour notional vaius, and rebecking REUE Howeyas, frechly marsoed appe Uite
oftgn appeared doudy and vscous becausae o the presscce of suspended pecin, starch, and
ether colieal pamcies To obilsn & chear and wsusly aosesling jote, enzymani carfcasen had
bean commanly emplayed in the juics indusiy

Pectirase enzyme played & vitsl nole in s proosss 85 il bydmolysed the pecn substssces
prasent in the apps pulp, thensby reducng turbidity and mereasing juice weld, The enoyme Dingle
dewr complen polyaacshandes ints srpler molecuias whick Sclitsted #i separater of said
paricks from e ligud porion. The wse of pecinase had besn wonsderad an sficient. nanrsl
End eco-fnendly aliemathe to mechanical or ehemical danficabon methads,

In this stutty, sfear appks juce nad been prepared Usng pecinase enpyme restment. The
efiectiveness of the enzyme in improving juice clarity, yieid. and fitration efficency had been
analyz=d 1o understang is poteniial appficanon in fre uice processing incusines.
STATEMENT OF THE PROBLEM:

Durng e preparation of apple juics. the seracted julse was often faund & be chady due o the
prasanca of pectin and other sespesded particles. This tSubidity reduced the vsual appss, markst
pualiny. 3 consumer aoceoiEbity of the Uitz Tradivonal clanfcanon methoos wens pol 3hways
efiacive and coeld lead o nutnent loss oo requine addigional processing steps. Thersdore, tham
was 3 nesd 10 rnesigats e wse of peoinase enoyme 10 bresk down pectn and enfanca the
chanty of apphe juice. The study amed o determing hosy efectively pectinase enzyme reatmers
imeroved Te iansparency and weid of apple uite compared B unvemed samples.

Hypaothesis

It wias hypethasizad that pectingse produced fom orange peel and [apgery would shecivaly beeak
dow pectin in apple mash and produce 3 claser apple juioe with kigher ransmitanoe and iower
turtidity compansd vith uninssted eanimdl ece

Desagn of the study

Study type: Experimentsl, contmdied, laboratory-based

Indepandent vanabls: Presance and concentration of pechnase produced from orangs pesd and
|Bpehy (B.5., clude earyrme vi. Control).

Dependens vanables: Clarty of apple jwee (reasurcd 35 % ransmitiance or terbidify in KT,
yiald of clasr juite imi pee 100 g apples) viscouity, and pH.



Conmois: (1) Megatve conirgl — appie mash wihout added pecanass (incubamed under same
pondibona). (2} Posisve postrl — cotrmercial pectinass (1 ayailsbie) 1o baschmark sctvty

Regheaies: Each irestment 2nd contrl was replicated 8t lesst thees bmes 1o slow Batstical
COMmpanison

Sample size. Repficabes were chosen 1o provide minimal n=3 per goup, sample size was sdusted
kased on ke capaoty

Rardiornizaton & binding: Sampies wene randomzed for testment susighment. measurements
wers faken by a8 Rehnican bind w raatmen whane feasbe.

Ciutoomes measursemnt L analysas: Clanty was quantiied wsing 3 spectrophotomeier (pament
rarErminance a1 850 pe) o 3 nrbacty mrebes (NTU) Juice yeld was recorded. Data wers anafyeed
useng mean & 50 and companed by t-test or ANCVE with sgrificance set at p < 006

Materials & squipment: Fresh sopies, srarge pesl waste) jappery (s cachon source), detiled
water, blenoer, musinichessedoth, norbdity metes. pH meter, Beskens | Esubas, Deianoa.
plassweane, and persansl profeciive Squipmen.

Procedurs

1. Haw matenal preparaiion: Orange pesls wers washed Samughly, oot inlo small peces, snd
oweraned St how temperaiurs (~80-00°0) umil corstant weght was schewed dred pesls
wrere ther g-ound 1o 2 poweer. isggery wae powdered or diaacived 2z eoured Argles
were washad, peeled (I desired), corsd. and cut intn preces for mashing

2 Fresarstion of ferrentstion mediam The powdened crange pesl (susinms] was rined et
Bgpery &5 cehon soure and dstiled waeter 1o resch desred sokd-to-diqud rete e g 5%
wiv substate’ The pH vas sdusted 1o the ootimal rarge b the thomen organsmienzyme
production. The medium vwes sherlized if 3 pure culture was used Farmantation for
pecinase producson: The mediam was inoculatesd with the preasmed cultuse asd roubiied
wnder conrolied condsions (emperatume ~28-30°C for fungt -7 hoors) wih pericdic
Shay Iot submérged [ermentabion. o Soread on soid subalms fat scid-slas
furmentaton, ul maximal pecinaes aciviy was sxpechsd

3. Tnade ergyme edrachon: Ales incubaion, the culure brofy or lemmemed Subsirme was
fitmmed Fvrough musln or cheeseckedh and centniuged b remove sofids. Tha cigar
peenalan] (ende peciasce sdrse) was collscted and, 4 necescary poncenirated (29,
by ammonum seiphate precipiation or Wirsilration) and dialyzed fo remove small
EUAEES

d. Praparation of applke mash: Appie pieces wans komogerized n @ bandaer b prepam a
undoem mash. Mash wes weighed (for seample 100 g batches) and dwided i reatment
groups [ercyme-ineated, controls)

8 Erzywane freafeent of 2poie mash & meesyred wolume of cnuds peoinges (egunsient 10 8
ichosen achity &3, X g mash) was added to the appie mash

8 Separabon of clesr juce Mash was pressed or cemrfuged and the juce was coliscizd
Jusice yiekd (mL) per hutch vea recorded

T Clarfczion and measuement Collecisd |wee was slowad o s2tle o was centnigss and
then fiened through fine ciofh o Fler papet. Clanty or urhidity wene measuned by Turbadity
mefaT



& Dtz recording & analyes: &N measurements were recoeded Graphe 30 =bles were
pregEned 1o EseT fEsN,

Preparation of pactinase using arange pesl and Jagpery:
Orarge pesls wers warned, chopped, and sun -gned 'oven-dned ontl moisiune comen was iow
They were then ghound into & Sne powder Jaggery was powdered of desaled in wanm distiled
waler i mate 3 conoeeTaied agpery soluton Left for 24 e, pectinass erzye prepaned The
medium Composilon Was Chsen I profmoe peclingcs production Juite weld increassd in
enzyme-fruated batchas dus o pecin brealdown
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Blue Green

Date: 04/11/2025
Time: 1 5:48:42
Lat: 0.00000
Lon: 0.00000
Turbidity: 80+ 29
SPM: 80 + 30

bb Red: 2.70+1.11

Reflec Red: 0.069 +0.01

Reflec Green: 0.066 + 0.01
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Reflec Blue: 0.061 £ 0.009 |/sr



Blue

Date:
Time:

Lat:
Lon:
Turbidity:
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bb Red:

Green

04/11 /2025
1 5:47:57
0.00000
0.00000

80 £+ 29

80 =30
1.69 =0.69

Red

Local
Deg.
Deg.
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mg/L
I/m

Reflec Red: 0.055 = 0.008. l/sr

Reflec Green: 0.067 + 0.01

Reflec Blue: 0.071 # 0.011
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Clarity vs Enzyme concentration

Results and Discussion:

The resalis sevesiad that the addson of pecinass ergyre sgrficantly rmproved
bath the yiekd snd elarity of apple juice. The contiol sampie. which did not oontain
=y eryme produced 3 lower yiskd and sppeared trbid due 1o the presence of
sispanded pecsn substarces.



Smmples treated with nonessing conoentraions of pedinase exhibied grester dariy
2l hagher ice weid. The cpemum engyme concentrainn was found e be §%.
which gave a dear juite wth minimal turbidity.

The enzye acied o0 the pactn presant in app'e pulp, beaking it down o smplar
saluble sarpounds, Bus redutng visassity and faslistng he releass of moe uee.
Thesa findings were conpsent with earker reponts on engymat cianficsion of g
jutcas,

Ina Nutshed:

The sudy had successiully demonsirated that pectinazs enzyme could be efecinely
Lt b poodinn chasr Apoie juice The &ntyme teaiment increased juce visld and
clanty, making the product more sppesiing and srtabls for commencial uss

Conclision:

i was concleden hiat the use of pectinase engyme enhanoed the danty #nd
exdraction eficiency of appls juice. The eroyne broke down the pecsn responsible
for rtsdity, resulting in 3 bagher yiekd of dar uice. The optrum concsniration of
Enzyme was und to be 3%, which gave the best clarity and volume.

Appheation

v Lis=d in fnat jeics incusines fior Brge-seale clanficston of appis. grape. and

« fppiicable in wing prodection. whass chnsy and fivosr ane important.

o Lisafyl o food processing o iproee Exure 3nd aposaance of Sut-based
products.

Futufe Enfancement

The study could be exenged to oplimze temperanes and mcubaton ame for
mamimum enzyme eficency Diffierect ratars sources of pectinase, such as micrabial
fermentaton, sould be explonsd for betier yeld. The process could be sealed up far
industrial-level productics of clear apple juice
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