
Cbartrr Yf

,,Pmrcatlo{ cE 4l! gg.gqru mgtlss Ix

FooD mgll]cts

Fru!.i Jclltc! tnit Jane band m pootlal bavc bcc borrn for

cnor 5@ lroatgc Aloag wfth sugrrr aolil End rBt€rr pectln pl8yg arl

tEpqtarrt role 1'a gcl f,ontlonr lht outtonary h'gb nctho4rl poctLa

(Hlp) proaro.C smcrclelly 1r thc obtrt 6oU1ng agent uacd ln thc

unufaoturo of, Joar JclUeo and narnal'adas. IXP oa the otber banilq

le a noitlfleal gtotb natk t.il crcluelvely f,or 88r rgooltlo $rrpoorr.

XilP 1r uocd La the preplrtton d lrotuctlr oontalatag llttlc 6r !o

aiklad ege4 for usc b;r conoumrr rho aro odorlo-oonaslqrl or fc

nnrfasturr d eugar-f,rcc Inoclrota re{ulrcel by tllrbrtlarr

. |Iovr].e and Chrl,rte*-l b"ta cxtenslvely rsrtcttd the varloua

ugcl oif IilP tn looil prodrots and pbruaeutloela. |[bc nor!

lrlortaut uergr f c ISP ta ln tbc nnufrohrro d lc sol'lila grlr.

It le algo rrrit ln groalrots anoh ae lroaon bcrrlel to tsptove tba

qusuty d tnrlt uadcl treoro-tbar conatltlmtr anil tB aetJ.ag con-

poaltlons f,or frults useil 1n loc oF aa to tnpr�trc tbr fnrlt t.xturr
n 7

aad g|!llt|':"

ttrPr rt oPpoecd to ilP; rlo not requlrr tbr lLgld colrdltlona,

ru& ar F an{ total eolublc loltilr fc gcllLlg. Ole d tbe nct

guooessful appltoatton d IJIF la ta tbe l,rcFtatloo Erl rertlJlolal

I

cherrlser': L[P, ln ocdlnatlo rlth gelatlnl bl brc! sugS.rted

for uec lt a oour croa.n nk to prcvent truheylng-offi and provldr

rod
r49



I50

looilae ooatod rtth s trenparcat edlblo ootiag oC LUPr

rgr bc <lehyitnated oauotlcall.y tl.thout itlrect Lrpregetlm d thc

tlrilc rlth the rhbg{nting lcdlaq lnlilatcd IrIP bar boo mggce-

t.d far ult ltr thg prepalattc of oannedr etorag3-etable1 rcaQr-

to-rt l  gellcC tood proauoteltB

'1

In pharreoeuttsol appllortlonos lIP la q.oil 1n oodllatl@

wlth alunlnLrE sntl sgrslun Sritrorldco f or treabnt d gaetrio

aail iluodenal ulacrr?

l. ttablltratlu G Cleuil $ Clt$g Etv.br|.

trru1t bcvctagfg arto rgfrolhllrg aon-aloohollo tlrl'akl. lba

illfferont typrr od brveragcr mauf,eotured ln ltdt. aad thc mlnl.lnua

oonpoeltlolal rcquLroueatr ar. gtven Ln |!abl,e YI-l .

ta bottbil tntt Jutof bcvrnlprr lth rqur$, o !h; cto.p

thc rcFnation of pulp rithln a lcr botrc of, prcFratlon baE bsen a

arrlqrs oono.rtt to tbo nntfacturcrs. The reparetcd Btrlp lay eoal'-

egoG ad r18a to tbo tog or rrttle dorm at tbc bottu of the bottb

1eav1n6 a olcar or allght"ly bazy rtnral thus jsprtlDg aa "nqttler

tlvo appeoranoo to tbr groduot.

Glonil ln oltrua Julorr Xr ntlc up of flaoly illrtitrlt partt-

cleg of prlpr natrral ptgpzte an<l flavourtng oiJ'. lhe oloril

coBgnettts lnsolublc ln elooboll ao.tss aatl brano hve bc$ ghonn

to be rloh l.a potllr (u 8of )r nltrogen enii thoephomor but arr

ysrtrr If, 1a oolluleor.s ooaBonents (w2.5*)t lndloatlng that tb.

oLoutl orlglntrs l,a tbc Julcr ocll! latber tbar fr{ ntcba|lloal

dlsrJrtcgretlon of struchrral ttran tlo

!{ot ol tho publlehcil nork reiat!ry to tbe loes d slcuil t^a
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lgqlg !&1' lslll .eEsgse!.t eeflr rllstIfeeusa E!s' !&a
nanutacture of lgflt, Julco beveraser ln lrnt'r

Brsrasr "ilili 
*f*'*" Mod. d srsset?atrd

br{y-to-rrrr
bgveraglr

f , r
fo to ?O pfr d &a c 12o

plrr benzoto aold ancl
pasteutlzatlo

Unrrcetenril Julor l0{} tratural Ergtourlzatto

Snetcn0 Julc Ci tO bglrurlaetlon

$qne- 6 +O 550 PP sO2 or 50o
p;u borolo aoil

6 ,o ,5o Ps soa a 600
pp bcnolo eoli

DO pfu 80, or 50O
pp benzolc acld

A ,O ,00 Dlr $or or 50o
gln b.asolc aola

tillt rytu1 8t 6 fro PP 9oa ca 600
PIn bcaro{o acli

lrult lrotal 20 50 nrrteullzatt'o

Berlry ntcrb

Ctr- .

Oorit!,sl

6 r ,

tr fltb d tltibqrt carboatlo

b. Ocntelnr not lces tbra 0.25 t ba$ey ||lr'!b
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ol.tnrc tuLocr and coaocntrates bre bcon lalrl\y attrlbuted to tbr

aotlon of pcotlo €nuJrn. ands !o!G so1 to thc aotlon of enzym t

D.otlr uthyl lgtorsge (m)11-tl tt larts lert cf the net{yl

oster Llllbgct er, rpllt fornla6 Fotlnlc aclde oc1 poselbly,

pratlo aoldts trltb $hlob tbt o&lolun mtura,l\r lrnr.nt t'a tbo

Juloe fwc e prcolpltatrr dlouil losa 1rr tnrtt Juloca ead oolol!-

tatee nal be prcvantcil, by lneteurlzatLon to lnaotlvate tb enz;i'urr
t E

iloal-ya enil ?Iltalk'' bavr rwlorfal the erbJeot ln drtall.

Aoocdtlg to Ys3hs1-InokafrlS tbe Dalnotplc governbg tbr

rtslng € tb. atnkr4g of prtlolea 1I a soft ilrlnl tg rclated ta

$tohera !ar. Stokers law 1r strlotly applleabl.a to f,rec eettlln6

d tbr a$rrlca"l pcrtl.cle: of a nmporana lncopreclble Btrlo

euepcailcd ln an tneorrcelblr tuural?tl8 thr pulB partlclca

ln a fcvcrago arr!' hecvcr, of ntilaly "aryflg sblbs anil eLzcs anal

aro porotrs and comprcsalbl,c. Ea,t€il.Fq anil Baghuranrabl9 found tlai

the glze d tbe FrtLoles 1l @a!6r rguaeh Yarled fra l\O1a,to

lOOOler aaal l:rcepoctlve of tha s1u.r thc pulp t€ndoal to settl.e.

The authcr ooncludrrl that unicr tb oondltlone pcraj.lirg i3

fnrit Jutoc squr&s€r etorl r tbcoretloal trssta€nt of Stoketr

htl cvcn lf cpgllcablrr la tll,:lflouLtr

In Indtaf fllrlt Julco brvearjtr; llkc gquasboes ot{sh€a1

sto., ele oanuf,aohr r€ d f,rq uageotcurlaeo frcrh or chanleal\r

proecrrril Juloos. 9bc f,lntded produot Lr peeervcd uelng sodltrn

benzotc anVoe EuLpbqr dlorlih. In the U,K., to orercoc thr

pul,p ecpretlmr tuico 1o fLesh-pactcurlactl anil tbo flnlsbcd

produot L8 h@qenlreal. fn spltc d thlal the pqfp tsntLg to

settle dom e (tct at tbo top eftsr e fer ilayo of etoragl
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lcrvtng a olsar d brlf Elrrrto Rtgbyzo attrlbutcil tbc aLand Locs

ln oarbont.al magG brvcragoo to goluble eoltds oonooat&tion

gleall'tat. 8ttrola ct qf 1 patentorl I proc€dure for reta{'1'g

etural clcuil ln qltrug beveragel by laoorpeattag eodiun lgra-

nctephmpbatc (200..+OO pp) ale locust bcan guu.

Salganra and Bag[urreualahl9 shtred tbat lrors pacteurlzetlon

of the Julcc to lnaotlvatc tba enztrnrr and, eddltloa d bl€h nethoryl

I,G€tln c eodlun algtu,tc d,lit ac6 bclp in etablJ"tzi,ng thc clcud ln

orBngo Juloo bcvrrtgrs oontalnJqg 4M to 6Of [Sg. lhc authqr

devol'oped e prooedure fe cffcotxvc rtab!lLsrtt@ of ol.cual ln suob

bweragra by pastturlztng tbr ,utor, rad lnoroashs t&o vlacoolty

of tbo f,lalsbeil prodrct uelng lor-dcas{ty prolylcao g\root oeter og

clglnlc aeliL

In the U.K,' bcoragce oental.ulng 20tr tS wltb eildad. aaccba-

rl'te ara o(rlroLB.lLy BrilI[roat. lbcrc 1r e grwtag iltcrrs for

the nanufaotuh d lopoalslr c rllebotlo beverageo rdtb lor urgar

cont€nt, qhtch hss Fogp. 1a yca!! tg oo&.

B. ilur

Ia pnoprlng Jail aad Jclltea rlth LUP, thr prceeaoe d

calolum or dbr pe\tal,st oatlono !s ncooln4y for etable grL

forut!,oa. 0aLoturu h crtdril Ln thr fou of a eolubb ealtr attbrr

at tbr snd c eftcr cook1f6. OEtenl tho calol,un prarnt la fnrLtt

Lg sufftalont to carso galatlcn.

In Ohaptcr IY, lt n,f &on that tho ealstun e00sd to tbo

ItfP soLutlo la cmcentratlcarp loncr tban tbosr nqulnrl fc

Solltrgt tlorcamil tbr vlaoosLtt d tbc IXP aolutloa o-rnl.ilersbllr
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(ace leblc IV-6 la pase 88). Iaflng urc of thla Xntnclplee e

proocdurc dereloFil ts rnure tbc etablllty of o).oud ltr dary€

aad llq Jutee bevrnrgr. aonta,lalag 25* Julce and. 20fi to 55f fSs

la prorrntcd belrrr Slnrlarlyr etudleo m tbc '-lrcep,atatlon 
of lil

sollab Jame ur{ng ItrP Surpareal !n thlr laboratorlr ar. giTcr bclor.

EIIERIXErTrIr

Looec-Jaokettsal lraclatln oraageo (Cttrus ;g.tlgg!e$) rerc

f,-aAr out lato blvcg lr a b.lylng nohl:re; anit tbr Juloc

ertraoteri Ln r powerdrlyla rosr,lg maohLilo. lbr strected Julot

nc plaecd througb I scrir type Jutoo ertreotor bavllg g scro€n

d t n prrforat5,ora to rcoovo thc ocoilc and ooaroe pulp. Itbcrlllt

requlrcdl ths Jutoc me heatsal for 2 nlr at 92oC to lnaottvato tbr

€azJrne and oooLecl to rom tonBcratrrc lsedrately. Botb hoaterl

anil unlatral Juloro lcsr prcrsrred uelng l00O ppo o( sodl.rn beu-

uete @ ?oO gf of nrlphur illqlrts (ae potasslu netableul@ite)

untll roqulrod for grrlEtBtt@ ol tbc beveragoeo

t[ 1 1{r{l{! tlutrrr tulof ra rrtraotcil frm llncr

(Cltnrs aurag-lfollgJ by hanil-pnealng or by trho roelng naohtn

and pres erre<I.

fhr lmtrared b./tlilCt, boriofitt clJ,cd r8qnathrr LrrtF

p*otlvc cf thc tSSr oontalned 25$ Jutoe, 1.5S acldlty (ae enhydroue

cltrlo aoid) and 1OOO pp d eoillun bsnaoate or ?CO pF d sulpbur

dtoxldee fhs 'i$S eoatort lBB varieal tra 2b/ to 65f,. the oalqr-

lated quanttty af sugar Ea addsd ae 70. Brlt qyrup anil cltrle

acl.rl ag a 50f etook eolublon.

Erploiltet Ahdl|| on gt 8trbtlltrfl6 g! Clntt Au|l oquarh
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Br prolra.d f!@ thr heatccl aad unheted Jut'oar. 8be plrlp partl-

cles etarted 8eg8!dqg rrlthla e frr hqrrs of pcpa.ratlonr anal tho

ra E! oLear aftg 2 nonthf of atorage. In squ&ebec oontalnfug

2ofr to 50f sssr tho I,ulB eettled at tho bottcnp r6croas st.55fi lo

65tr tSSr tbo Rrlp roao to thr tog. Or ailitl'ng O.q%tu O.JF anmonla

decaterlfled ISP h€rYlng 4.5f, ncthoqyl groupe but ad ealalunr tbc

pulp eepenrtl@ ocourleal at usual l|t squash6B oonta!'ntng zAF to

50, ISS but la thoee oontalllrra.g 55fi to 6518 fSS, tt raalred ttr

ualforn euapeaelon at a ooDEontrattm of o.1fi and o.o5F reepectlvolJr'

Sff.rct d IgE ggl Sfolun o@ocntrratlo gg SrFBr glEll' &9L9

tulcc anal Se,run S,.rugsbeg ! In tb nert ect ot gperineots t thc

tf,fcct of !.rreasing conocntratlqs cf eikteil III) aact aalqltrfl @

the vlgooslty ctr thc beveragss lile LnrcetlgatciL 0lan6s Juic€ IlaE

oentrlfirged un a FS eentrlfrlge at 2500 rBn for 20 tsia. the cloar

s erum rBs deoanted and tbc so ilLnsat was cllaoaraisal. Squaches werc

prcacrod vd.th varying tss ftil zofi to 65f trgue cltbor senrm (hor€-

ajtel oa.lled nnr! gqua.eh) or drolc Ju&e (borafter oalled vibol'r

Juloc s.1r.rad). Sugrr synrps, haytag ths m tSS ag ln the s{uashe8t

were uocd as conttol. frole Jutoc otr solullr &l1qu ots of augar

tyt|rgr ottrto aotil, Ilf,?'aolutLsr oraage oll and tE.rclvatiYo tle

nJ:reit togcther l,n, rrgulr.il propctloss and narlr to xrrom rnlght

;lth neter. ths ca.lol,ur ooooeatratlo lq tbe rytup end' eorua a,

well s rdrole Jutae sguashrs xaa ircrrascti frq O to 2O ng at tbc

rate of 2 rg af,ter every 24 hr to etu$r the olergca Ln vlecoeity'

tltb arlildl oalclun e eLlght i-rcleesc la the vl.eooslty ml nsteal

after seernlg[t etorag. ar ooErlErsil to the value nqtsd lmeslately.

Hence, oalcluu eonoentreti@ Bs lncreacil after 24 br' the
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oelciuu solutlon uer0 lr radc !y dlssolytlg 16.75 S of ealolun

oblorlale (08@A.A2o) 1a loOO nl d.letllleil rat r (l nl ol tbls

Bolutlo! ne c'lulvalent to 1O q6 of calolun).

Easr0 oa thc rcrulto dtilna! b thc ab(rc ltudyr squa8b.l

f!? p:$epareal t.tslng bcatcal ancl unbestod oralge Juloee sltb optfunn

L![P al<l ca.].cfue sonoentratlons to sfllra thc clqril ctablllty,

ftlleil l.nto bottles, atoppercil and gtorcd f,clr cnr yeer at roo

tenperature 125-50o0 ).

For atudlrr a Jelrp rDpl.r ptuapphl rour gluo (glg

lukhara)r.ongo ard musk nel, oa pul pe rcrs roath uac of,. Ilw eoLtilg

Jqno contalnlng tF ll[P rerc prepered uelng 5@ fnrlt pulp wlthcut

or wlth suset (t5f !$s la the f,lnlEhcil prodrct). In eonc o&lear

acoharla ne adaled es s steetenrng agent. In tbE l,roFratLon

of phn Janr slrcr tba fmlt ugld nr of, a ta:ct var{c$ (acldltyt

5,25f aE an\rilrane cltr"l,o ecld)r about half acldlty wae noutralizcal

rrlth se209 (af a/v). IS sanplcer foFrld by aelcl, [a0I{ eail

atnnonls ilcmtcrtfLoatlo prooechrts and coutatd,rog 1,5* ! Qrz*

netbryl worr! uatd ln thcsc studlcl. I8 nost d tbt expe:clnentrp

bo*rverl aolronla ilecsterlf,led L!(P lera used. al tJrcy gave Jang d

e bstler tertrro. She rethod, of prelsratlon d Jan. Es as follurr

lrult srLp (fSo g1 at mlred wlth 5 8 af, IffP dLgsolvecl la

U n9O rI of allgtlllcd ntrrs ald th. pII adJurtr<l to 5.0 uolqg lof,

(/v) soLutlm of, eltric aotrl. llhe nl:turc nr brorgbt to a bot[,

and suffloLent .luantlty ocl auoroec (aZO g - lSS fro pulp) ng

adcled. rlth omtLauoue 6t{rr1ng fol-lmcrl by rolulrcil soounto d

oalclua. the Jan ns ooobd to a flnal wetgbt A 775 g pourcd

tnto J6U{r glrtts and al}onoil to eet cttelnl€bt.
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/ suger-frm Jarlr rcla Plrlarcit tn r rhtlo! lerrra using

25O g e fmit pulpl 5 g I LXP, re{ulrcd ancurB of oalalunp auil

auff,lclent watar to ukc the f1nql relgtrt d Jan fo ('lT5 - weight

d augar ailiteil to Jans ootalnlq ,5f rss o) 56 g. {berwer

scobarta 68 uacdr 1t ras aiklod to tbe Jao bef,ore thc flnlsbeal

product nt poured into the Jelly glaeses.

Aralvtloal !g$,g&.r Pcotln nct\yl ortr!B!. (ff) aotlrltr

ln orange and lLne Juloea war abtcrnlnotl ees.ntla$r accordlng to

thc nethoil clesorl,bett by Orcno gg "f2 !o e Eam nrl4bt of the

Julcc (5 to 10 g)1 2 El of 1.5 l[ traol eolutlml 10 el of lf i lP

aolutloa and aaloulettal {uantltl?€ of , S faCH r.rr atLlcat to adJuet

th. DH to 5'8, follonil by 0.1 I bCB to adJu6t tbe P8 to rnctl.1r

?.O. Sufllelent qu4nttbr of iusttUaal Etsr was ailileel to ub up

tho ?oLus d tho E rturo io 25 nl anat tncubateil at 5Oo0 tn a

coartant tonlrrature nter batb. At thc enil of 20 I tQ nlnl thc

e)aot ttrE sBs rosor(lodr aad tht tolrrtrc d O.O2 [ [aoH raqutreil to

aauust the pII to 7.0 rr noted. The lf,E aativlty was oelculatcd

uslng the crltrcaolon t

tltr. of O.02 f bCE r 0.02 r lOr0OO

Tllr ln nlautee r wclght of iulos

fbr ytfcosltlrr of tb. ryrtrF rnd squogh.r tatl Bsnul0

at roc trnperature (2500 J lc6) trr a Brodrf,leltl synshro-leottlo

ylsoontrr uolng eplndleg 1 enal 2 et 50 t!@.

Iearrrqeut d alrrrd atablllf : Is sc aqualhor preparcil

rltb !E? &tril calolulr tb pulp tendsd to acttlc dwa or rlse to

tbc top grsduaLly drtlng Etoragor leavtB e ol'eal g€lrlln tharr-

foree t&s totat helght (E) ot a{ueah' antt tbs bctght (h) to whieh

$G aotfvlly =
(U x 10+/g)



the pulp nr held 1n

oLoud stablll$ (per

, 
f50

suop€nalotr Er rrf Eccatrf,dr fha trtent d

scut) ms cal oulatoil ueLq tbe erprcretmt

I t a b { L x t t  ( t ) - b " i t *OIqra

Xbe gelatrengtb d thc JO rr dcternlacd ustJqg a BfUInA

fdly teater acsqrdlng to tbc nethod ilcsorlbcal ln Obapter II (rcr

lugc 25 ).

8E1t!!t

l. &L$!![.9g ggg3l !g Cltrue Beverarc.

ChanA.r lS !s Aotivitv g1gl4S Storaco I fho lnltta'l ilE

actlvlty 1n the Juloc nas depcndent upoa tlrc node o! ertlaotloa.

the aotlvlty l.a lfdc Julo.r .atraotail by prcaelng ls r brnd-

operataA lloc e,lueezctl E8 ooaeiitolabl;r hcr ar oqllslal to tbr

aotlvlty tr ,ulo. eriraoteil ustn6 a roelng Eachllre (If8' VI-l ).

Drltng frozen ttorager the eua;rr aotlvlty rlecrrascill but eoc

residual aotlvlty rBr proBont rYaB aft6a tbrer nqaths. 8br

actlvlty ln oreaga Juloc nr oolslderably lo8tar than tbat ln the

lloo Juloc (ffg. Y1-1 ) but lsslaluql aetlvlht r�aa io.a rTsa after

thrcr noaths of f,rozen rtorags ag tn the caco d froaen llne

Juloc (Ft t .  v l - l ) .

In eulpbltod llD a.nd orange Julceel reeldual enayne actl-

vlty na not greeent nhou ersmlncil et tb end of, sk noathg. fb!

beazetecl llne a,nil orangf Julcee rrtractetl lu e roetng nachlno heil

ff.5$and }r.W I tbe tnlt lal S actlvlty at the end d sl l

Eonths d atoragc, HorcYcrl la tlne Julso obtalacd by r llnr

squeoErrr no reeldual actlvlty rss founil at tho rail d sg a@thl

( r1€.  v r - l ) .
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Ftg. YI-l . Chages ln pectln netbyl eetcrage (RlE)

aetivity in llne Julce and orange julae

during stolagc.

(s) srozcn, (b) suLphited anil (c) ten-

zetetl line Julce an<l orange julce

ertractecl ln roelng nachlne; (a) sul-

phlteil ltne juice extracted usj-ng

banat operat etl 1lne squeezer.

0 r o n g e  J u i c e

<"4 .c
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Flfeot ol lractlralton d Snzvneg gg the Stabillty o(

9foud !g Oranrre Jutesr Eratlng frecbly ertrEotcd oreugo Julcc

for 2 nlr at 92o0r acoplete\r lnctlveted the tE. 6 etoragc of

suob a Juloc proeerved llth elther Bulphur dlorlcle or soall,ur

benseter thG pulp gradually EeFratcat fron the Barun.

Cbargeg Lu Vlscelbr od $ugar gfll!, 0raage senrn Squasb

and l{hole J$tcr orarsc g1sbr Thc vlecoslty of auger sJnpr

rhoLe Juloo and oonrm oquasheo rtthout a4r erlilltlvee are 61vea
1a SabLc YI-8r lhe vleeoaltlrs Laorcsrat wlth lno!.u trr thf

ESS bttrGra zO* ar;& 69f. *ho crtcnt of vlscosltr laqreese nr

oxtreuly hdb beyoad 55tr ISA) kra the t$S mr ual'rotalnelt

ooaatantr the vtcooctty oll tbr *ole Juloe squash ms greater tbet

a 6!u! s{uaoh, angar cynrp conlag laat.

.['datltlm of IJ{P at O, lt lrvcl lrcrcrd tltrc vtsooelly etlll

furtherr fhe !88 eeclnlng ooastantf {be crteat of lmrcase La
yLEoost$ f,ollorcil tho ss'n tEttern. lho eltghtly htgher lnoner

ln vlsooslty ta rnru nuadr a! oolB:Fral to tbat ot the {nrpr
ntght bc attrlbuted to tbc Deotla ntural\r prceent ln the Eelr&o

Ltart tt@ pectia, tbc rboil,e Juleel ln adalltlm, aotrtebr suspctrdad

pulp eolldo andl bence, thc vle ooslf Ea atfU hfgboa,

lhc rffcot d lnorcaslry oor$cntrattu o! rdibit oalslnn lr

Ehou,'n 1B tlg, VI-a, At lo'cr ooEcentrEttedl (eW enal jo$ tSS), tht

laarrrra la vlrooalty la thc pressoc of 0.1tr IXP ne negJ.l€lbbl

benoc, hlgher aonodrttetl.ols rcrr rlaail (O.z5S to o.l*), flraa tb

fSS aDd ooncentratlon d !tr? rrra Eotrtalncal constsnt, the v!,eooslty

1rclsaoeal wltb ad.ded oalcl,un upto a csrtaln 1€vol enat d,ecreapod
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lablc !!2. !3feet of aitilcd I.,llP o $9 vtgoogltv of sucmst ![Sl,Dr
SESSSI tttun fitalb rgl !&9lA, JSt9l !fg&3b

YlscoslQr dtbqrt I,ID Ytsooe$r d.th IIP
!98 of
rquath srgsr s.nrn

synrD equaeh
srsar senn **"
ry-iur as'"b Uilt

wlrolr
Juleo
oq|8ab"

0oaa
d IflP

N

,o

40
15
50
55

co

110.0 f2O.O l tO.O6

op cp oB

1.'  5.0 V,|

6.0 6., l.l

f a ,

o.fit 5.0
0.20 ?.0
o.ro 8.0

o. to g.o
0.20 9.0
O.t5 lO.O

o. lo l5.o
o . l 0  2 t . o
o.lo 25'.5
0.10 t5.o

0.6 120.0
0 . lo  lgo .o

0.o' ts.o
o.lo rFo,o

oIt

?.o
7.o
8 . O

f.O
9.O

l0 .o

tt.o
29.0
50.0

120.O

t to.o
200.o

?O'e
,90.0

op

I'o
1,.5
9.0

f0.O
9.5

l l . 0

2t.o
6E.0

t20.o
190.0

eoo.0
J50.o

29Q.O
5N.Q

t.O 9"O
12.O lr .O
l?.0 20.o
n.a gg.o

t l .O l&O

l2 .o
15.  o
2r.5
t2,O

!5.O
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|  5 0
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ll€. VI-2. Eyfect
IEI:I.IID,

0 4 8 t 2 t 6  4 15 t,
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5  y r u p S e r u m  l W h o t e y u i c es q u O s h  ;  s q u o s h
I

of LIIP,r"'d calclun e tb.v.$oorl,ty o! eugar sJrrup!, or.ugcElrastres and oraage shol€ Julcr "qo."u" d":.,g"20-65% TSS,
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tbcrceftcr (Frg. vr-2). rhe oonoentlsttug at rblctr tbeee chqrrgrr

takc plao. aro glvcn 1n fablc vr-j. rbo oalolun requlreruenta for

BrlDum I'nolcaec la vlaooolsr fol,l,orred thc rwcrse lrttorn cf viseo-

Btty rnr'golo - rieolc Juloc s<1uaeh (ecnn s{uasb (rttrr a/rupr

!{! CgE GaLelun Requtrcrte f,e Steblltntlm g[ Cl(lrd lg
0ransc anr! }@ Julce Beveru.eegt ID otaqgc Bquash prcprc{ trc

f,resb oa hcated Juloe, tbe pulp rrprated rrlthln a few hours e

aftrr qvrralghtrs storage. ft zotr a& Nf |!SS, even wlren O.ll to

0.6 tre anal upto zO ry lt d oalcluE p3q sd.deail the cueposla otr
pulp me not unlforr and heacel e hfuher oonceutratl,o (O.eF-0.5f)

cf L'UP ns requlnrdi Betna 40* anil 55f tSS, 0.lS U[p rnc

auf,f,lobnt t el 6A/, enn 65fr [Sg, tho lnqrearl ln vleceilr, rnr lr4r

hlgh at o.lt ooarntratlon cc xrp atrd h6s1, o.o5F ns qrfflcleat.

Ehe onlafun conecutretlo requLrcit fo ualforn stablltd of cloucl

Ln orangc squash wae found to bc I oner tbaa tbat requlreit for

naxlmun l|ror3ao ta vteooalty at thc pe,rtlcular conoentratlon d
8SS (lable VI-r), tbe s,luasbr DraFtcd uslng verylng oonceatrei

tl'oae of u[P a,.d oalofun igrr rtolad for cne year at rocn tapers,-
ture (6-roo0) anrt the rceulta arc shsn la tebts Vf-f . Durlng

thlr pulod of atoregsl e cUgbt sepantloa cd ths aetuu ooourrcd

but thc crtsnt ot otoud lolr pe crtreuel6r totr (tnl-5tr). lbr

vlsooslty of thc equasbce lelroaocd c <rrnt<terably d,urlng rtoragr

rltb 2Ol fo 15* tsg, rulDoat norc or less thc eane st 5O*, 55f

and 6of 4s8, but at€otGa6od at 65fi t$s (tablc vI€).

IrtD Juloo Ls knfir! to ilerelop bittenrosa oo lpstrrn€ anal

hoaoer the etluraher rorr lacpreal o.ly wlth tbl unbatcal Julera
0bscrratl6olr the aooentretlcc of ufr arlat oalolln requlreal tot
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tebl.c Jl-l. trilP aacl aalelq rcqult|rd$ fe nrrtrn

dooosity ancl for stabillaetlo g!

oLantl la ggg gquagh

!sE
01rtI
OoDCoA-
trstlo

of IrfP

Calolrn coceatratlon
requlrcil lc nad,nuu

vlBoclty
O.latl c6ttr-
tratlon rcq,ulrcil
for cLoud gtebl-
11ty ln equadSr€ar Serun
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* b-fn councntnatlo ol aalcium gtudb0 ln
tblr trrerttlrtlo
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lablr VIi+. trlrEf g! arlatrl gg g4g calolu gg tb.
glg4! atabllltr d oranse ald IJg,
Jglec !.gesagg @9.9 rG gs rlgE

at roo lgl9$lggl

rartlouLan d 4ua- to3*ofrr$otu

'oqa Cmoeutr8tl@ 0moentrEt lcn 0neago lJtac
06 ![P od calslrs lquarb equad

f ,  f ,  n s f  f  f

N O.tO 80 6?,1
20 O.5O 6 99.7 S.O
20 o.r0 to %.6
N 0.50 6 20.O

to 0.2o g 81 .0
,o o.g 6 gg.7 ft.Z

4 0  O . t O  1 '  1 0 0 . 0
40 0.10 5 97.? gg.4

40 o. l0 10 ,  90.0

15 . 0.10 2 '�, 100.0
1, O.tO + 95.O tr . t
1 '  O. lO 6  so 'o

,o o.1o o loo.€
50 0. lO 2 99.8 f i ,1
50 -.  0.10 I  96.5

G*

55 o.'lo o too.oo 95.o
,, 0.6 il 9o.o

50 0.lo o loo.o
50 O.O5 O-2 IOO,O 1@.0

' 6 0 . l o o t o o . o

65 O.O5 O-a 100.0 fo6.g
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!ab1c ft5. dbaneor !A tlg vlsoogltr .eg &g dtruur
souaeh tlurlne gtorars Slgi ! ver A:b

rocE ten palstulr

hrtloulale of rquaeh Yleaoelty

Conoan-
ltl ir"iron oalolun TS":: "t*1.of LXP

,  f ,  r e f  e p  . D

20 o.to a to 4of
,o 0.6 1 5' 65e
40 0.10 + 74 loo
4' O.tO 2 91 1r5
50 o.1o e 1n Ir tO
5'  O.tO O 180 l8O
50 0.o5 0 200 200
6 0.6 0 e90 26

lr tht|l g,.Iuaghcs rcsenblctl e loorc grl

dtcr tbrrc nmtbr d atorage anA
!|Fl!cal uncban8ril alter on Year



un!.fon clqril ttabtlfty !.rr

slnilar to those found for

167

lbllr. lqulthcr (20t to 6jfi !Ss) rrc

orsng. a..luashcr (!ab!.e vI-+).

l. illrr

lbc cbaractcri.etlor d tbc tttflcrut typra oC f,rult Jar

lftFr.d tulng aoL1, He€ aail smoni^c deceterlflod IlXp sanpleo,

arc glyc! ln SebLe Yr-6. tsbc ,anr IFeIBroaI uelng annolc deesterl-

f,led IIIP beil better t€rturr atrd h!,gher gcldr.ryth tlen thcc

preperctl uelng tfaoll aatl eolct al$6t€r1f1iil r,ilp ea,npbc. lhe oalcln

optl^Elrn for Ja,nn varled wttb tbe fnrlt lrlaal. lbur, f or exa,nplel

pleapgla Jer bil a good aat oyoa at vorgr lor oalalun ooncentra-

tlone (10 ug) nhereaa the plun 6 Eaqgo Janr rrqulred btgh€r

oaLclum (+O n*1.

Itnlllr grlg lrclrril udng oaly lMp and watcr, wbioh hait

a gooil ort lvcn at e oalor,ua oonoeatratla el,lgbtly hlgbcr thaa

the optfunrror f,rutt Jeos bad a orlttoar optlrru oalc{r,,nr c&centra-

tiu. Great oarc lo, thereforc, D6oc6goly tn thr eiliHtloa of

ca].olra to prGpre Ja,ns of, good trrturc ajtd grlltrcqgth. Tburr

for eranpbp p!.eapplc fornrll f nusb0r Jar (oogulettrl grb) at

15-20 nS oalclun, but g&ya a goo,at sot et l0 Dg. frrespootl.w of

tbr ftrole or thc abssloc d eugar sit&at (tFf !ss)r the fnrl.t

JanB bait goo{l ert anrt hr$ gelotrugth at the opttnuo oalalus

corcoutratLon (!able VI-6 ).

DISCn$3Iotr

I! tb prcpntlo d equaeir, although Jutcc acrecrcil

thrqrgb I un nsb l,r uecdp the Dartlslo 8re lrrcguler 1n shs.pc

and of vary!.ng e1zr. Rarrgrne anil fiagburanafublg fouail tbat thc

elze dletrlbutt@, d tb partlalea wlile\r varlail f,ro l5olr.rto
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lallr VI-6. hlectrdrtlor gC Ig prcnrsd tdt4 * vrtthcrt ailtui
suaar Ed.aa gl$r eC![lgB trydrortde C.;g[ gg3lf

cleesterlfleal LUP

hrtlctrlarr of, ilq Ja,n oharaotcrtettor

ryp of
!![P

Fnrlt
pulp

tiir;t s*gu'd Opttqll Ool lDD.rF
oalciun Etrength ancoe

,

8 .0
8.O

l  r .o
t5 .o

8 .0
8 .O

l 3 . o
t5 .o

8 .O
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1 5 . 0
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fteil IS
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fleil LIF
(Ir0 = 4.r, f)

lnefs
tleestorlJleil
LtrIc
(ilc0 - 4..8 f)

h.t rlc
Inak nslq
hngo
hngo

Uruts rl,6
Enk nelu
baso
hryo

b* nclm
lr* nolon
bqo
bago
lppt.
lppb
PllcrDil.
PLtl.cpgla
Itr
I[wl

t

+
it

'+
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+
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+
al
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t0
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n
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1'
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IiIP prepred by ileeaterlfytng tbt extraat f,c
IU O.5, and pcolplteteal et pII 0.5.

I& Ivreparotl by ileesterl$lng tho ertrrct lC
eatl pH 11.?r and peolpltateil at pH 0.5.

IXP pneparoil by ihcstertf,ybg the cxtraot for
ad pH 11.?p aail preclpltatcil at pll 0.5.

f +r d.th addcrl augar (f tr tss) 6r r-t rtthq$
+.*+ Ycpr gooil set; ff.+ goorl ecti ++ soft

+ o*tlatcil gct.

+

t hr at 60oC aacl

It rfrr rt 5oC

t br at 2500

eildeil auger.

ertl

O o

d.

o ,



16t

l0@7ur and tbat, lrrtspcctlvr d tb. sleol thr trrlp tendcd to

ecttlc alom. thr autbcs aI m founit tbat tselr heatlag (posteurl-

zatfon)ftrc Juloe to lnaotlvatg tbc poctlo eaaJrncc, as ln the oasr

d lmlt Juloar ond, ooncertrateor was lnuff,lol,eat to render tbo

cloud stable ln bottlcd bweragea llkc squaebeo, onrshoa and

syrarp!, itlreh tbr fss varlcd tro 406 to 6j*.

fbo en4rnc & 1s ]ooqn to be rerp@slbLc tc the toss oC

cloual ln f,nrit Juloct, Uoat of thc prbll*red ror:lr rllatos to thle

aapectll-14 Xrop'enil pr:.ntr2f roported tbs ue.fulness of thr

eazJrno polygalreturoDaso (F) la tbe preccnG of ltrE La Dr€Teathg

the alouil loso ln aitnrs Julocs. $tebi.llzatloa of clqrd ln reoon-

otltutett orrrnge Julec was aolsldercd to be tluc to tbo ilestruetlon

of polygalacturqlde f,oncd by IdE aotlcn to Lot noleatlar uronldel

by F.

In la,rrfr durlag tbr scaroal fnrlt Julooe en ohanloa{;r

prrserrcd ln bull rltbort aqr psteurlzatl,m.Tbe bcerageo arc

IrtrlErod eubeequcntly durlng tbc off-ecaBm. Itt tbc ltrlscnt atudyl

lt nr foutd tbat tbe tlE aottvlty le ctependcut upo! th€ node of

rrtraotla of, thr Juloc. In Julocc e torcd rith zulphur rlloxldc e

eodlun bcnzoate, ad, ln frouqn Juloce, the SIE aatlvlqr grealuatly'
. . ' : .' ileoloasaal alullng Etorege.

Itrllb tbo !cl,Q/-to-!.ri. t1alt Julocsr tbc lgg d 40f, to
'6tt f.a frult squasheo, orurher ond eyrupr rend€r the rpcolflc

gravlty d tbr Bsn.u baayler tJran that d tbe euepeaded p,rtlclel

leeulttng la the latter lialng to tbe top. EGtros, ln euob boveragar,

ths clqril could be etablllaed lry rroreael.ng thc vlecosity of thr

Belulq whloh wculd rcteril the f,loatlqg oA the pulp. nangama adl



f?o
Eaghuuclabt9 udr ulc of a lr-ilruity prolyxene glyool cster

oi arglnlo aclit f6 lncreaslng the vleooelty d the orutgc rqualb,

contelnrng,tOF to 5Ot TSs. lhle edalltlvo har to be ioportcil andp

m@.ore!r 1t 1e not pcrntttr<l f,or use ln lnny oorntrl.es. hsteadg

lIP eoulil gfdy be usGd fc increaslng the vtesoslty d a{us$os

to arautr olord atabillty. 81noc peetln ls a Datural lagredlcrt

of fnrlt Julceel th. urr d LUP shoulat neet yrlth ao;SJeotloar

the coucotratlm of IIUP, and, oaloi.un requtrcil tor llarcagtrrg tha

vlaco8lty suffLelcnt drougb to mlntala ualforn suspentsn,

deereasat rlth lusircalrlg TS$ (lable vI-3). Ib beyeragco coatab-

t\,8 zofi to 50f, Bss, addltls of 6 to 2 ug d oalolrro afong ;$u

0.5fi te O.tf lfP le ccoera4y to rcnder thr el.oud eteble, but at

55fit 60*. 65t fsS, eitdltlo d calclun 1s not neaocse{F ag !t[p

(0.1fr to 0,6*) alme, laoreeoea tbr yt.oooslty srrfflalenil.y to

sfablllEc tho oloud (lablc' yl-j and 5)r &rltng lrolqad etorage,

tbcre 1r; honercrl a t€ndoBcy f,or thr pulp to coel,croc ad rlee

to the top loavtng a enLl po:rtt@ of gcnra et t&c baoo, Seacll

addlttoo olf 2-4 ngt d oalolus Xo1 pcrbpel aitvleebl,c.

Ia bottlcd biw.ra€.6, oontaLn1n€ cj.tber lan-ilenstty Bro!$-

leae glyool eotct d alglrrlo aoldl 9 ot LIP a! tbe cLoud stab1llzrng

agent, the rl-lgbt sctnratto of senre tturlry rtorsgr le obvlous to

thr rakeit eyc. lurblrtlty itctenlntlons bavo boen Gd€ uso of ar

a arlarr cf olord etabffls?t Tbe procedrnr of Bengarne er{

Baghuranlahl9 fc nesurLng thc oloud etablLlty, v12., the rattc

ot the total hrlght of the bwerage to tbe hetght to rdeioh tba pu19

ls blil lb BusgcnLon, la an obJeatlve rreaanrG of, gl.cud etebltlgr

aE obB€rod by tbc rabd €yc, alel henoc, thJ'r rctboal naa uaaie uacof



fir
tc rclurt:lg thr rrtcat of olouil rtsblllE. Itl tb. pnttcnt

stuqy, no neohartaal rgltatlm G h@{Bcnlzetlca ra qtcil. Ib'

oloucl loag of 151 dserred 1! onngc anil ll.fe Juloc bcrenagor

oontalnlng 2Mrf lDSs, ilurlng ono Jtcar d stora6. at B[ (25-1000)r

oouLil pooerlbJ.y bc qrcroomc by uobantoal rgltatlou or bJr hcEo-

genlzat 1oc.

Drrlag etongr otr tb. ohrnloally Inosrrrcil unbeatril Julorl
th. S aotlvlty il'eorcaaedl (tlg. VI-l ). lhe reltlual actlrrlty
nt€htr ei tbc natr Artther Loocr tbe ruthoqrl of, tbc !l[P ailitrll
to tbe bevcttgcesrhlcb woultl onlgr lnorease lts c&Lolrrn seneltl-
vlttrr, theraby r'rcreaslpg the vlaooelty (lablo lt$)t anit atrt ln
unlf,oro suepeaaio of prlp ln tbo bserageo. Purtbornorr, Bo
cllf;ferancess; obeerrtd ta al oril stablLlty ln gluaebc Dreprcd
f,rcn froeh, botctl or unbatod storcal (! ronths) Jutorar Eenccl
t&en IrfP anil oalclura are uscal to ronilea the clouil stablcl beatrlg
d tbe f,rult Juloe to lmctlvate tbc peatlc enzJrns ls not
necaa*tlf,p a! rcparted by SenCUna anil Segburartahlg. thle would
obrvlatc tbo r.cd for aildttloa prooes.rr (hetfng and ooollng) to
tbe Brcrr$ nanrfaeturl,ng praotlcer

ol tb tbrsf ttrFr cC III prcpercil La tbts leboratoyg

tbc rmala deoctcrlf!.ctt IXP mr tbc noot sulteble lD th,
prsFratlo of Janr wllh or rtthout lga!, follorsal by SaOH ad

aeltl ilcratcr{ft cC ranpl.c lr

su|qur

Ia bottLcil f,nrlt Julsc bcveragce llb s*uaehec, onrshea;

Fyrups, ttc., tbo prlp tcrdr to ccelceol snal rlsc to tho top or

scttle alanrr baylng a oleer c bary aolumr rbtab reeulte tE tb
""attraotlva eplEaranct d tbr Inofuet. lilerc Fttrurlzatim d

tbe Jutor to lloaotlvatc tla peotlo oazJrr! no not cfteotive inl

F.Ycnt1!g thlc olou<l loee.
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Gelcltu eildcit in ooroatratle rowrr thau that ri*ulrecl for

gclllng lncreaeed thc vlgooel$ of the rrHp aolutron conolcterabry.
hklng uee of thla prlrnlple, ailctlttoa of O.05* to O.3fi Iffp and,
2 to 6 ng of oaleluu per tOo g of, bcrvcragcr ooutalnlng 65f to 2Ol
lss br bro fqrnd to etab1Ilze the orqrd. lbe ceertratr.*
d r,up aad calolrm rcgutroii f,s adcquately lrercaerng tbe vl.eooslt,
to clatalu unlfo:m sualranrloa deorascd wtt& ,,Eteslng !S$.

ifrdns rtotagr ol ohenloally preeetrcrl uapaeteurlacd fnrlt

Julocs, IEetln ret{ryl esterase (ilU) actlvlty gradual"ly dsorcltd.
the resl'ttual actlrd.ty dlcl not artcr the oloutt stabirltSr achteved
by added rrrlP and oarcrun. rattag thc fnrr,t Juloc to {q,otryato

tbe pectlo enzJr&l ma aot EocBBB{r

0! tbe tbror ttrrpca of, lMp prrtrEred ln thls laboratrlr, tbr
annmla rtecaterdfr.qd rtrp ns thc nost eurtable t! tbc prep,,atr.a
d Jac rltb or wltbqrt argarr fo[ored by hG ead acld rtrrortcr.r.-
fleil ranDl'es.

R@S8E$ESg

Eo$!r O,A. anil Chrtotnrrn, 0,, la Indrstrial Oune.Po\l eaoebrt des .anit thc tr 
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