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CHAPlKR ! 

lH'lRO Dueno" 

GrapIS, ll1!i Ylnltera i. one ot thl oo.ae~al.lly 

llllpo!'iant t!'lIl t o!'opt ot th' wo!'14. 

Al'Ound t". world, grapel OOOIiPY All '1''' ot 10.1 

.illion hectare. (P.A.O., 1981). 'rhe Ind1an subcontinen' 

hal 10,000 hoatarel (P.A.O., 1981) ot whlcb ,89' b,etar'D 

are 1n Karnatlka (1982-8), Department ot Kortioultur.). 

Grape oultivation in Indla II oonoentrated 1n WI' 

tropical and tlmp.rat. lone. of northern India and .tat •• 

11lce Karnataka, tlaharashtra, '1'l1li11 Hadu and Andhta Prado'h. 

fhe important varl.t hs of grape. ~r_n in India 

ar. Thompson S •• d1 •••• Anab-F.-Shahl, Bangalor. Blue, a~abl 

and Ch.~a sahlbl. The a,e~. yl.1d p,~ hlotart l~ about 

20 tonne. In Indla. which 1 •• uoh h~h.~ aompared to t"t 

,lold In other part. ot the wo!'l4. 

Karnataka is Indowtd .1th .ery favourable olLiatla 

oondit1ons tor cultl.atlon ot grap... out of 5895 ha 

under p;tap" 1n Kamataka, .aangaIo", dl.tr10t alone acoC)unta 

to~ 69 per oent (1200 ha). ThomPion S •• dl ••• oocuplo. about 

20 p~r oent ot th18 are. and tho rest w1th Anab-E-Shahl. 

Ban~&lore Blge, Gulabt and other varletl~ •• 

Th. aY.ra~. yleld of Thompaon g •• dIe •• ~rapls l. 

about 16 tonne. per h8otaro 1n Karnataka. Th. 00.1 ot 



Gultlva'lon of thla varltty 1. cOMparativ.lY much hlP,htr. 

M~y a tla •• , large quantltlo. of ••• dll •• grapls accumulatl 

in t~ •• ~rk~t during peak teason to~other wIth the other 

Yarlttl... ~lnc. th~ prlcI ot the "8d1080 ,.tlstII' wIll 

bl much hl"her than other. dut to h~her co.t of oultiva­

tion. it cannot compete wIth other ,arlot1ea In re.plat of 

pr1ce and t~u. accumulate 1n the market forcing the 

CUltivators tfJ "ate dlstl'lIJB 011.1"'1. relllltlnp, 1n h.a'fY' 

Ilnandal 10.8. 

Plvo!91on of Tho.plon Setdles. grape. tor proo.aling 

and ",I,in ukln~ 'lfollld eftala1e the Qllltlvatora to proOUl'. 

l'Aaaonab1e pric. tor tholr produco and to av01d .conoalc 

loa. due to dlotrel. ,al ••• 

In Ind1&, .everal ,ttons haye bien aadl tor .AkLng 

ralsine fro. locally ~rown , •• d11.. grape. 1ft dltterent 

plao •• (Tho rat .n!!, 196)1 SlnKI\ and Dl\awan, 19131 

AlIba-Dan .!1 11. 1911). 

Howe'er, th~'1 .ftort. hay, not been 9~oce88tdl 

due to lack ot Itandardl •• d prools.lng proc.durea and 

tael1l1:te •• 

Sinoe th.r. is an abundant supply ot rho.plon S •• dles. 

Itnpis during ttl" alalOft, utIlisation of the 88119 tor raiain 

.aUng will cut dO'llft the drain on fore1gn lXotwut. to • 

greater extent and will a1ao be a louree of ."urad income 



tor o~ltlvatort. 

S',eral fattor. Iyeh .1 Agro-ell1atlc oondltionl, 

var18ty, stag. or matYrlty .to •• lnfluenc. tho quality of 

raislnl. '1'h.r"fo1"', a .hdy ft. un4.rtaken whh the 

maln objectl,. ot .tand~l"41.atlon of 41ff.rent prooeas~ 

prooedurea to!' obtalnlng quallty ra18lnl. 

Tho tollowlng t.ot01"l wlr. Itu41ed to .,tablll" 

the optlmum 1".1 of t!'.~tm.nt. requ1r~d to get quality 

N11lnl' 

1. the ott~ot ot stag. of maturity on the q~ll'y 

ot !'Illltni. 

2, The otteot ot lye :'r.atment on thl rat. ot 

drying and quality ot ralsln •• 

). Tht ,tteot ot lultur tumlP,atlon on the 

quallty ot ral,in •• 

4. Thl ett.ot ot dr.ying m,thod. on th. rato ot 

deying and quality ot rallin,. 
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CHAPrRI\ It 

REVIRW OF LITRRATUllE 

The literature pertaining to Yariou. 'echniqu •• and 

or pre·tr~atmentB in preparat10n of ral.ins 1s revl.w.d 

in thll chapter. 

1 

2.1. TbomPa?D SI9'l'81 a. , 9litabl& tarllty fpr 'sklo' ralglng 

Ch .... .!1!l. (1954) ban rlponod that cult1var 

~bGmP90n !~edl'98 was mo~.rat9lY r10h in potassium. calol~t 

nagnlalum. pl\oaph&rul. todl .. and tound to coMaln 0.174 

per oen' H, 0.022 per 1J8!\~ PzO 5 and 0.047 por oent K~ a. 

water lolubl. oon.tltu~ts. S~h and D~wan (1973) .t.ted 

that '''.Ptoft S •• dl ... wa.. an txOllltn' variety al Us 

"nl •• 'I.re IbM R;olden, LrlitOI'll oftl, lIledllllll In Blz. 

with T.S.S., ot about 20 "1' alRt. 

2.2. Influene, of matutlty of lirape, on the 'yield and 
qualtty ASP'Rt! of ra1.1go 

The Musoat ot Alexandria exbibited a ratio of 4.8 tor 

graptl ot 18' BalHn!',' to 2.1 for gNp" 01 28° .lBll~, 
w~.r.as saltanla (!h_Plon S"dlla.) was found to hay. , 

ratio rand.~ fl'OIl 4.6 fGr grape. ot 20
0 Balling to ).6 tor 

~rapl' ot 24° Ballln~ (BIel.ttl, 191'). In another .tudy. 

1101.ttl (1919) observed an a.orago lncrea •• ot 1,.88 kR per 

tonne of fresh ~rape. tor each add.d d~r •• of a~ar. 

Jaco~ (1942) l'eported that tht incrt ••• in r.s.s. ot raisin 
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~rap'l fro. 18° to 29° Balllng 1n thl Ir.ltI. fruit was 

ro~l\ly 10 pel' oent and 'h' lI'Iore.l. In ·.~Ilgh.t plr unlt 

voluml o'~r thl sam. ran~e ot maturity was about 18 per cent. 

2.2.2. on 'Yrar oont!Ot 

'l'hlr. wal an in01"9ase In .~ar oontent of rddn. 
000 

aD the raatllt'ity aclnnaed trolll 18 to 24 Ballln~. At 18 

Ballin!; the IUlJar content of ra is In. Ifa" 69.5 per oent and 

68.7 p8t' cent r~.p.ctIY~ly tor dehydratad and tun-drled 

btl "hareas at 24° llalllng it ,¥as 72. a per oent and '7105 

pet cant t08p.ctlvel1 calculat.d a. invert sugars and bal.d 

on ral.ln, of 1S pel' cant, Moistur. oantent (Jacob, 1942). 

2.2.). On acld conten' 

Jacob (1942) observed that the total tltratable 

acidlt, ot 'he raldnl 4ecl".auld oaf'kedly with lneroaa. In 

maturity ot thl fre8h ~rapl8 in th.. early part ot thl 

ripening period. As the grapes blOom. MOl" mature, the 

ratl ot d.orna9. 1ft a01d1ty ot ralline beGaa. lals. 

2.2.4. On wate~ In.olubl. solids ot t!I'lof 

AOCO~d~ to JaeoD (1942). the wat.r Insoluble .olid, 

ot the raialn, .a4. fro. grapes ot 19° Balling was '7.0 

per cent whereas In ralline made troll grape. ot 24° BIllllng 

was aboQt 5.1 per cent. He obt.r'ld invers. relatlonship 

betweon maturity ot grap.s and per Gent In.olubl~ solid •• 



Pr~lta hay, been pr •• lr,.4 by drying .lno. th. dawn 

ot hlstofY. MOlt ot th. ral.ins art produold qy mean. ot 

801ar d1'1ing bu10 1113. ot dlhydNUon ~an at a lI.an. ot 

.1llY'aging ralllnrY ""IR .un 4I"ying condition. w.r. untAYour­

ablt a. lntfJt'8R •• u;a1n.t rain damage. 

2.).1. oUO 'ryln! 

Grap" dritd in ,un had 1\1,,"11' leY.l ot trI1f111c 

acthlty and darlctned .ore rapidly in .torage (Hus,.in 

11 11. 1942). Jacob (1944) rtpotted 'hat ,,"l,lon treated 

~rap'9 wlr. rack 4r1.d 1n lar11er ,tagol and then expo,od 

to 100 dUl'ln~ latt!' .tage. fit 4rylnlt to chang. colour 

trom gr.M to yellow 01' light brown. Ia.rk and Phalt 

(1949) ob9'l'"d no 41lcoloratlon of tellin wben tr.ated 

gNp', W91". ftpoltd to sun lor, hount • day and ct'J.k9c1 tor 

ttlt rea' or thl drying period protect~ It trolll d1reot 

.unllght. H. allo reported that OftI' exPOBIlr. to 811ft 

was tound to produce W\d.dt'llbll pink brown or IUIber colour. 

HI 0 bG'l'vtd tM gl'llP" expolod to .un tor )-4 day. anlt 

staked had reddlsh brown colour. 
Ab"j ... ~.j. I., C, .............. "' ... (l91.9) 

~ Pl.cher (1959) report.d that turning ot tl"uit, 

4ur1n~ drying .horten. dryin/f t1ll. lroM 10121" daya to on. 

dar without att.otlng quality_ Orancareyl0 (1967M69) 

reported development ot .. bel' colour when ~ul.!on .p~td 



grapes wire ,ubjected for deying on rack. under Au,trallan 

oonditione. 

'"' ( 

Greenish yellow coloured ralal~. were obtained when 

~rape. were dried 1ft s~~d. hOllse, in Atghanlltan(Grana­

carevio, 1969). ~Natural SultanagW wIth bluish purple 

enlour, distlnotl', flavour and blOOM· intact was successfully 

obtained by dryltlg grapes on trays on ground under clear 

pluUI cover' (Granaear .... lc. 1969-71). Pont1n~ and 

MCBean (1920) atated that Calltornia grape. dried under sun 

resulted in ohocolato brown coloured raisin.. Kalka! !1 !1. 

(1972) have reported that grape; treated with lye and lulfur 

and tun drled had ~ood oolour with a storage period of 

JZ .e.ts without any chang, in oolour and taate. Singh a~d 

Dhawan (1913) reported that protect ion ot grapes from 

di~.et .unshine r&8ults in sotter ukin and prevents eXc8a8i,. 

4arkenlng and loa. ot flavour. Wlnkler .Ii.!!. (1974) 

oheer.ed 'hat Thompson Seedla.a grape. dried on natural 

condition. without any treatllent (in California, Iran, 

U.$.S.~.) would relQlt 1n greyish black and greylsh brown 

raJ .• in!! with natural bla01l lamely JAtaot. rather tough 

eklnnr.d wlth meaty and charaoterl.tlc oxldlstd flavour, 

dry on the turface. no .tlcklne'l or o11inals and wlth 

little tendency to cake 1n 8to~e. Aocording to Groan.­

c&r.,lc (1976) drying gNp" treatod with alkal1 under 

optlmua oon41t10na would re.ult 1n golden yellow Qolo~red 

!'!lidn.. He tu"her stated that hl~h hwddlt)' and ra1na 



S.tth (1980) report.d that grape, drl.d on root top. 

reqllired 4-6 day, tOf' d1'J1n~ .and 'he 1"'lIultan' rabin. 

wert of red colour. WherGa9 grap.; dr1e4 In lbad. ho~,el 

reqll1r.d 2.) .onthl wlth 1ft end produet of solden green 

oolour, tulln ... In bem and meaty. 

Z.).2. 1'9ben1cal drying 

Rapld lOla ot a~ar wal obs,r'A4 when rat,ln. were 

° heah4 to 84 Caner btoealnR ft-rl1 4rb 

At low~r temperature, the .ttect. w.~. negligible 

unltl' rat.lne .er. allow.d to o .. t dl')'. Ral.ln. finlthed 

at 100e had .xoeptlonally ~ood oolour and tla,our. Ileached 

and ltechanlcaU,y drlod Sultana, ... re not tl'llndUsoent aa 

cOllpared to .un drl.d on... Drying tor 16 hOIlr- a .. 

73°C was found lultablp tor 11. d1pped .e.dle.s ~rap'l. 

eruals and Chrt,tle (1921) quoted thllt Qad~ll !1 All 

(1919) reported rapid 1088 "t t~ar when raisin Wara 

heat,d to 185°, atter boao.1ng nesrlV dr,y. At lower 

, .. perature. the ettpot. wert ",gllg1bl.. Cruet. ~Al. 

(1920) obs,l""d that rat. of drying gresU, inoreased 

wlth increase 1n 1emp.returt. 'urth,r. the,y oba.rYod 

that ht~hlr tpmp.rat~r. had detriMental .t/aot. on oolour 

and tlavour, It ra1sins .Ir. ftot r .. o,.d a. lOon at drlad. 

'eJllp.Nture tJt nOe wat tOlll'ld to be good tor r.~ular 1189. 

Furth.r, th'Y ftotloed that the colour and tla,ollr ot th. 

8 



luic, by !ilallk 1n~ 8l1l'i dr19d graptl!! 1ft water "!'I.I mlloh 

lnterlo'l' tG jlllo. obtained fro ••• ohanlcall.y drltd grape •• 

Nichol, and Christl, (19)0) .tat,d that deh1dratlon 

ottO" inpro'ftant 1n qUdlty and ;yIeld by "alt1n~ It Gllte 

",0 dete!' ptelt ln~ WlUl tull maturity is reached and 

• "1)01Illl*'t1~4 a tempt!atllt"e f\at txoe,diM 7) C all Bat. for 

dlpp.~ thompson SatdiGs, grape.. Thotat!1!!. (196)) 

!'epo~hd that the gdden bleached raisin. w.tt! maf.lt 

attraotl" in apptaranct and oomparabl. to market ftample, 

ot r.L.hm18~ rat.ln •• 

Dr"lng ot ,rape. aboy, 10°0 wal unlultable due to 

dastl\W ot raJ.tlne and .hrlnkin~ of aldnt. When 41"ied 

at 68°0 and ,ooe relp.otl •• ly tho produGt rttained 14.1S 

plr oent molstu!'t, 18.9 POl" cent ot .ugars and 1.28 plr 

Oint ot acid (ThGrat .u!!. 196). 

Pont lnP, and IIcB&an (1910) noticed browning when 

dried above 16.~oc. Bllt grapeg dr1ed below 76.Soc 

prodUOId golden ooloured ral.ln,. 

Aftba Dan n.!!:l. (1977) "ported that 4ry1n8 grape, 

at a to.perature ot 70-1S00 waf threa t'-a. taator than 

at ,O.,;oc. But big~.r t .. pera'~r. rendered rat.ln, 

unattraotl.t .1th brown colour. OryLng at 6S-70~C 

initially and ttl", low'ring 1t to SO.:sSOC dtoreased drying 

'Lit and alao hnlpad to retaln fa1rly good colour In 

rdBln.. G •• (1980) reponed that nb1nu ob\alMd fro. 



drying ~raPt. at 45-S00c dlttlrod fro~ sun dried raisin. 

tn having l1j(ht brown oolol.ll". flayeup Md betttZ' .anUat Ion. 

2.4. F.f{flol of lye tr,alment on !ley tog tiM and QAA1»v 
of rd,lDl 

OeMdn It'dt. art dipped l.n al.Jcal1. both to !,(.!t:loYe 

the waxy c~l1tlnJt termed ·bloq· troJ!! th8 stin and to 

Induce minute ~ktn oraok; 0.11.4 checks to llellitat. 

taah!' deying.(Pontlng and Mc:Bean, 19?O). 

a.4.1. Dains t1ru 

CI'UI" !tAl. (1920) h&l. report.d that TOkt.1 ~~p" 

dipped in O.5~O.6 p,~ cent lye .olutl~ t~!' 10-15 •• oonda 

weI" thorou~hly dried in 161 hour'S, wh11. thl undlpp.4 

weI" not 9~tlclen'lJ dried .,en alt •• 40 hG~r., thua 

doublltllt the tim. l"eqlllre4 ttJ't' dry1nR. They ttport.d that 

dlpPfllt Mil ,un dried IlNpes lost ~S per Oint 01 tht1r 

w,l~h' and wIre ,uttiolently dry at 20 4111 whereat undlpped 

,!"SPIS took J) days to dry. They alllo roporttd tMt 

Thoapaon S •• 4199. requlred 0.5 PII' Gent lye lolution. 

JOA""·~II.''''' 
Chqool'll' AM.: 1, (196» .bUd tha' rapld deylng 

rat. was obtained tn a .1xtur. 01 .»Ift 20 plu. potalBl~ 

oarbonate. Granaoal"6,10 (196» and Radler (1964) oba'l'Ysd 

that treatment with co14 .mqlll~n of tatty aoid deriyatl ... 

before dry ing !norea •• d the rate of dl')" inP: two fetId. Of' 

mor., over that of undlpp.d ~rap.a Ole? a ~0' ot O-SO 



P"" can' w.1qht 10ils. Dlpp1n~ in 0.6 per oent hot lye 

tor 10.20 I,Gonda out down the drying 'baa of 12 ho~rs to 

S hours In ca.e ot Klnhml.h variety (Thorat ~ 11. 196). 

~o~lum hydtnxld. 0., per cent with 0.5 per oent 

,odiu. oarbo"sto eave ,atl.taotor,v chooking and enhanoed 

4ryln~ rata· (HeUtal !1 J!. 191). Pat!'llocl_d". (1974) 

.td"d tl\at lIIethyl ole:l.t. dip enhanc,d dey lng rate ot' 

grape. and trults loot greater p.roentago ot woight dur~ 

inittal 2-j hours ot meclwllcal drying. Amba Dan J1 11. 

(1971) hay. reported that dipping grape. in O.S per cent 

balling caustic soda 1'01' .ix seconds was found to be "1'1 

.ffective in ch.ckln~ and enhanoing tht rate ot drying. 

Michele and Ohrlstle (19)0) reported that the yield ot 

dipped ~rapel was 1tsl than that ot ra19ins dehYdrated 

without dlppln~ due tD 1018 of syrup 'in ~roparatlon and 

drying nther than from waahin~ Ol1t ot 9ll11;ar In the 

dipplng vat. 

On the other hand, the ,1,14 of dipped .un drled 

railinn w~r. cons1stentlY higher than those of undlppea or 

natur.l raisins. The 10wer yleld8 of undlpped SUR dritd 

ral,ln. apPtared to result from r •• piration losses during 

810. d!,),ing or tht'OU!I;h fomentation. 

They reported that the lOIS during dehydration W.I 

Reyer leriQu,. though moet complete conservation ot 1:h9 

.olldl 1n the fresh rrapa, va. acoompll.had when they were 

.... .._ 



2.,. Ett~c! ot qyltyr 41cx14A on gM~ll!l ~nd gtoraxg ot 
raisin. and itl! retention 89 lntllaenoed ;V dt'Y1n~, 
!i, t!'!!"t!,1''''' and OM9Mlratlon pf ,ully-
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Sulfur dioxld,/aold 1~ &4404 tor pr'.'l'fatlon of 

colour and fla~our dur'n~ proce •• ing and .~b •• quenl ttorag •• 

It 1. al.o uIPd In pr.,ention of Inlyaatlc oxidative 

chan~e and microbial det.rioration and to Inhibit non­

enzyaatlc brownlnr, In d.hydrat.d and drled trul11. 

Cru •• rt (1911) r~port.d that Bultur dloxi4. h •• a 

selective antit!pttc action. Mol" .ulfur 410x1d. 1. 

requlred to pr •• on1 termentativ. aot1v1ty and than to 

lnhlblt growth ot tdaro"organlllllil (B101ettl and Crue.d, 

1912). 

2. ,.1. 9"d1t 1 

Crueoll !!!l. (1920) reported that oolour,ot the 

~rapelJ drl"" in an .vaporator waf lraproYed bf I]lto" 

.ulPhurln~ and turthAr they tound that )0 minut.. .xposurt 

to lulphur tum •• wat tound to b •• uttlolent tor ao.t Whit. 

varlet!... It was also notlc.d b,y th~ that .ulph~lng 

injured t~e tl&~ou~ ,.en whtn u •• d tor a •• ry .hort length 

ot t 1m •• 

Rlchard9 (19)0) notlc.d sl1ght bloaching Qnd obl.rv.d 

r.duotlon in darkenlnR dl1. to CIllturin'l. fh. brl~h' 



oolour~d raising wert obta1ned _hen grape, W9r •• Qlfur.d 

tor 2 houri (Husltln !l 11. 1941). Jaoob (1944) rtportld 

that br~ht~e!o or rat.tn. w~. directly related to S02 

ooncentration of trults. Ra1.1ne w1th 11.5-14,0 per cent 

ot .ol~tur. Qontalnln~ 2000 PPI SOa retaiaed ~ood colour. 

Mart and Phatt (1944) a4,ooat.d expo.ur. ot berries to 

13 

sulr~r tuma3 tor 2.4 hour. to get Yillowlah whlte waI¥ colo~.4 

ralslns. High('ll" Jl4l\etra'Uon ot SOl in the frult before 

dehydration ft. foUl\o .to bt ben.flcial to otnaln lMt\er 

colol1r and to maintain ant1ldorol>lal prop.tilol 1n raLdnl 

(Gooding and D.rltwttrlh, 1951). 'l'horat.!l.M. (1963) obsarYid 

that lncr~l" 1n SOz contont would reduot brown1n~ and 81d 

in raten,ton of aeoorblc acid, Checked bunches 8ulfur.4 

tor three haul'S at 10 ,;/lcl or grape. Ran desirld 11ght 

bl'OWR COlollf' (Allba Dan and Anand, 1912). Sln..~h and Dilawan 

(191)) reported tha' oxposurs of b,rri., to fume. for ).~ ho~rs 

at 2._ g t~ltur/k~ of trilit gavs ~ood raisin ~ fixing 

the nlltural coloul" anl1 preyOl\tlng darkeJ\in~ 'tFi oxUaUon 

41l!'iM deylng. J.well (t9)1) rlJpol"te4 that Ilt~I\U,y 

darkeno4 drltd apricot!! can alao1t be cOIIpleiel,y re"tol'td to 

th.ir original colour by tt' ... Ung 1/1th sultur dioXide. 

Long .!1!!. (1940) reeommel'\d.d tl\at 2000 Pili 802 
tor aprioot and peach.e, 1000 PPM top pears, 800 ppm tor 

~olden bl .. ohed raisin. and 800 PPM for aptle, .o~ld suttlo. 

tal" retention of colotar Md tb.olll'. Grear (19") found 

tha.t a~ ,~ of 902 rthrd.4 t'he rate of dal'tteninl{l &acorbic 
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aold lOlj and CO2 produotlon in orang. eonQ.nt~'t. S~lt~r 

dlox1de 1ncrta.,d rlll.tanee or fruit pro4uot. tft ehan~1 In 

oolour and tlayour (Cru~.e 11 Al, 1944& a"d 1944b). 

Bhatia J1!l. (1962) r'IPGrte4 "~hlr retention ot SOa 

In dehydratld lIIftan. ovar th' .Uft 4rttd product, 'hey .1'0 

reportod that .1 the t1me of Il1lturlng lnCl'tru~4, th, dried 

produe' ot banana rltaln.4 hl~her ooncentratlon. ot 5°2, 

Ab.orptlon and rotp.ntlftft of 302 ,1.0 1ncrea.~4 as the maturIty 

incr .... rt (BhaUa S Al. 1962). S1Jl1lar trend 1n ret.ntion . 

ot 002 haa alsG ~M l'IIPGrted In 1"lIpect ot papaya, IIl!n~o 

and pinMpple by the alJ!le autho". 

Bhatia and Aaift (1962) ~ay. reported ln41rect r9latlon­

.hlp betw • ..., browning: and s!11turlng t1m4 in 0 ... of 

d~hydratftd banana. fhey have also reported that 'll~h'lt 

under-mature4 Pachabnl. banana had a tendlncy to turn 11'9 

lIroWn. probably d~. to b .. conoentrat1on 01 sugar. £IuMher, 

they have obte~.d higher retention ot soJ in dr1.d produot 

tended to I'OdU~8 br'owning in .brag., 
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Ttl!! pr.unt In,,.aUgaUon perta1ll1n( to the Influence 

of dltttr.n\ Itav, .. of .at~rtty and pre·treatMent. of "rapes 

.uoh &1 1)" tl'ftatlltlftt.. fulfur tLIII14atlon and drying method, 

on quallty ot ral.ln. war. tarrl.d Ollt with a ,1 •• to 

nand&rdl •• the .tage of aaturhy M4 pre-trlata."t. 1A ord.r 

to obtain OOlllllll'l1'O1111 IJtandard ala in •• 

A'ferage II8Xll1ll11 an4 .lnbll. '.ptNtve ... h .. 141,)" 

and rainfall data dlltln~ the period ot drylR~ weI'. recorded 

and art prclented in Ap~dl.x 1. 

3xper1'gntal 4,'al1s 

3.1. ~'lect19ft " ''In.yacd 

A typical thOtlPlon s •• 41 ... vtn.yard -At.haya Fatm­

.t ~"p.dl'ldaha1l1 on lie.serghatta road wa •• elected to proour. 

t!'\llt. tft!' thlo p.xp~rlllent. Th. ,in.yard 'Kat IlbGut ,. 

to ,. Yellr old, hact moderate. crop .. maintained well by 

totlowlnR: rlooaed.d package ot practioe.. The soil type 

ot vineyard was lIandy 10l1li. Vlnu plan tee! Ilt ,.2 • x 1.75 • 

• pacln~ and train.d on. pandal .YI' .. had nomal growth with 

unltot'll "I'Qftinl1:. "ine. "e1:'. not t!' .. hd >1lth IlI11 ot the 

Unltorm branch.e w.re tag4Qd dur1n~ the lirat we.k of 

Maroh 1981 80 as ~o o'trtalR evenl1 rlpe41 b\lftcht. tor the 



.xperiment and al10wad to .atur •• 

Prult bunche. having T.S.S. of 11-20 per oant which 

wa. th. Mmd .ttg. of ClGMllro1al harvest 1n tl\t ar... 1ftre 

1'Ia!'YIt.tel! out of tM t~~.d bunohu durlng the .omlng hourI 

on Ma~h 20. 1981. fhla repr.aenttd the 'Firat atage' ot 

Maturity. Th~ m~ttrlal .at broQght to tht pout-graduate 

laboratory of the Dlv181nn ot Hortlcult~r., G.K.V.K. Campu •• 

Unlvftrelty of AP.rlcultural SClonce •• 

16 

Some of tht bunch.. were allowtd tor d.lartd h~rY~" 

and (Putte with 21-24 T.q.~ •• were harv~8t.d on A~r11 J. 1981. 

This represented th~ 'SAoond ,tag.' ot maturity tor the 

,xperlmMt. The lIaterlal wag brought to the laboratory tor 

t'Il'!"ther tl'1lattientl, 

Dri.d, orulhad or spoll.d berrl •• jbunchoa war. ~eaov.d. 

Cl~.t.rt were •• parated with the help ot aol.lor. and berrles 

wer. thol"Oughl,y llI.\Xed. ttl_ the berrie •• Ire thoroughly 

1I8.8h8d in rl.lMing tap watel" and &.ga1n damaged barril' wert 

removed froa the IGt. fhen the 8fttl~~ lot was .pread on 

trays unitol'llly Ilftd tttt tOI' ail' d!'Ylnp,. 

Sarrie. were d1vided into two lotto Tht 11rat lot 

of Den\,91l ••• dlppo('l 1n o. J p8!, oent bolllng lyl) Bolut Ion 

(lodlUl':1 hydroxide) tor 5 secondl, Ul! Lng Illtel.ln cloth. 
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Separate solutton, ot .am. concentration w.r. prapar.d tor 

eaoh .aatpl. to .aln't.1ft unitol'll tUeet of the tr ... tnt. 

~.dlattlf after ly. treatment. sample. wert .a.hed thoro~h17 

1n rUl\nlng tap wattl' te relllDV8 any alkali adherln'g on the 

.uriac. and t"If! dl" dr1.d. 

L¥e treated berrie. were further div1ded 1nto tour 

lot.. OnA lot Dut nt four was not subj.ct to lulfur 

tua~atton. fh. other thr.. lot. W8~ lubject.d to .ulfur 

tWlllgaUon at th. rat. of , ~l'U" 10 RI'IlIlI and 15 gru .... h 

per tllo~~ of frult tor) houra In 010 •• d all' tl~ht 

ctllullbel'll. Simllarly, the non"l1. tr.ated lot ft. IIII!­

divided 1nto 4 .qual partl, out of whlch ) part. ware IUbJ.cted 

to sulfur fUMigation at th, rate ot , grams, 10 ~rama and 

1.S l!;t'aI'lS eaoh and th. refllaln1ne; part wu not .u.bjllctecl to 

lulfur fumigation. 

Then 9aoh part obtained a. abo" was again 4hld.d 

into two, CIne tor !!un drying anA another for oven drylnr,. 

,.4. petalls ot pr! .. tttstmeot 

A ,olution ot 0., per oent 8odl~ hVdro.ld. wa. 

prepared :nd made to boll. SUpl •• 4.dgnat.d lor l,y~ 

tre!lbiMt .er8 dipp.d in 'bollln( lye .olutlon tor 5 a.conde 

using mUI] in oloth. Sapll'ate sduiltft of ..... oono.ntra'"' 

tlon l.e., 0., per Otnt w.r. prepared tor .aGh tr.ataeni 



unlt" to maintain unitorm ettect ot treatment. Immediately 

thereait(!p ~8l!Ipb. weI" thoroughly Wl.hed to ruo,. any 

alkali adber~ on th. Burt_o •• 
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sanplpl 4e.~at.d for lulfu~ fumigation w.re .~bj.ot.d 

ta tt\~ treatment at the rat. ot St 10 and 1 S grams per kg ot 

fruita in 010" all" tlP;ht Chamber. teparat.ly tor 1 hOUrs. 

). 4.). .IUX.1D! 

).4.).1. Sun JEY~ 

Sampl.s do.l~ated tor ,un drying were ",nly .pread 

on zlno tray. of )2 om x 2~ ca Md .zpoud to .un on the 

t'Oof '\oP ot O.K. '( .K. Kostel tetr 8 hours a 4-, tl'O. 8 All 

to ~ PM till 'he required dr.yn.s. 1s achia,ed. 

,. 4. ). 2. Oyen drx InS 

sampl •• d •• lgnat.a tor artitlcial dr,rlng .er •• pre.4 

unltol'llly on the trays ot a ·Ulburn· lIyen and k.pt In the 

ov.n tor drying at 70°C arter .tabl1181ng thl '~plra'uro. 

Atter 8 hourt thl t .. varature .a. r,calibrated to sSOC and 

4rylnl!: wae contlnued to!" 10 hOlln a. lpecltled in thl 

The .un and oyen dried sample. weI" weighed and 

PMked in 400 gauge pOlyethylene big •• 

!he t!"eablnt ca.,blnaUonl tollowed tor 811n deylng and 
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oYen drylnq "ere, 

1. Without lYo treatment without ,ql!ur tuml~atlon (L S ) o 0 

2. without lYe t"eatmant with 5 r,raml '!litUE' 

tuml~Qtlon per kR ot ~prt •• (LoS1' 

). Without ly. treat ... ent with 10 graml of SIlUI1l' 

tumt~atlon Pl1' kg ot birr! .. (L03a) 

'+. without lye treatment ,,1tll 15 grams of ,!lltllr 

fumigation per k~ ot borr1G. (LOS)) 

5. Wlth lye trftatment w1thout fulfill' fumigation (L1S0) 

6. Wlth ly8 treatment wlth S ~raa. lJultllr t .. l.f,atlon 

per k~ ot blrrl.s (L1St ) 

7. WUh lye treatmen't "lth 10 ~ram8 8ulfur tl1lll1!!;ation 

p.r k~ ot b9~1 .. (L15Z) 

B. I'Ilth lye treatmont with 15 "tt'8lllS BUUUI' Iwds;atlon 

p~r k~ of berrift9 (L1S,) 

~lIallar tl'eatJaMt onbindtiOftll .,re tollowed .. 

lIIantlnnld W'\dflr ell1'\ dl'1lrtg. 

Dry 1M .athol! 

Lye treatment 

•• 

•• 

Mill" plot 

SUb plot 



~, Split .pltt plot 

).6. 9b!9Evatloos reS9Id.d 

3.6.1. ror tr!.b {rwit, 

•• 

).6.1.1. Hgl~tu~Qt Mol.ture ~ fr.8h ~rap9' was determined 

171 A.O •. ~~C. Mathod.ll.'1'·Fl .. repllcations or SO gram. tr!llta 

grap.a were taken and blrries ware c~t into half. They 

w~r. apread on p~trl 1iBh!l~ and dri.d at 70°C un~11 no 

Qhan~(! tn \'fQb;ht on con.eq~tmt welghlngo were found. '1'ht!l 

dry w.l~ht ~I deduct.d trom fresh weight and converted to 

pft~ent&ge of aolstur. present_ 

l.O.A.C. Method. 

Pour r.pllcatLon. ot aso grams each fresh grap •• fro. 

•• 11 a1xtd lot Ifere te.ltel\ and illic. \118.1 .xtracted by uall\}; 

a alxy (blen4e~). This, Juice wan utilis.d tor estimat10n 

of aold. 

A ltIIown aliquot I~as plpett;>d otZt Md titrated against 

atandard polutlon (0.1") sodium hydroxide Bolutlon ~B~ 

pIIenolphthal.1n as lndtcator (A.O.A.C •• 196,0). The resulta 

obtained were cony@rted in tOrMS of equivalence of tartaric 

acid and expreB88d as a p.rcenta~ •• 

20 
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).6,1.,. Total 9R1gbl. solId. 

T.S.S. ot thl julIe was reGorded u.lng ErDa (0.32 rang.) 

Retractom.ttr after Makln~ the neoe •• ary tempera'uro 

oo""otlono. 

).6.1.4. Heavcin! and tetal .ugatl 

The 'reducing' and total su.~ar'l w'l'e ':ltinpted by 

the A.O.A.C, Mlthod, ot Analyqls (1960). 

POI' the purpose of analYst. at ral.tn" the moloturo 

present was adju~t.4 to 15 per Gent 1"e1. 

£foioturl was est1mahd by A.O.A.C. /.I.'hodo ot Atlal,yd. 

(1960). 

of An~1y,lg (1960). 

Aliquot titratable aoi41ty wa ••• 'lmatad ao 1n thl 

casl of frlsh ... pla •• 

).6.2.4. julfyr dl-oxI4, 

;lultul' d1 .. oxld. in raliin. waf est1dl:lhd by Moni.r 
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wll11 .. 'B dldtlllatloR •• thod ij.lR~ lodlR. ~d a dlltlllatlon 

'ti •• 01 20 minute!! (A,O,A.C, Uotht)~9 of Aftalysb, 1960). 

Flv. ~raaQ rata In ••• rt bolled ro~ 20 minute. in 

50 mt distilled watnr. Then the water wa. tlltered and 

ralsinl Wert ~~lled on filter p.per in o~.r to reaov. adhlred 

.,btur, and ttl ... ,lithed, 4 .. " ~"'f.).,u..1 6..+ ,,."' ... .4, 

Non-",'yma'c io browning 1n raisine was &st lnIated by 

the lIIethod de.oribed by Handill. Bdley and Taylor (1950) 

Organoleptic q~~lltiee luch at colour. taste, odour, 

t.xtijre. ap,ea~ee and overall ac~optabtllty of raisins were 

rated b.1 adoptln~ 0-9 .cal~ by • panel of judg.s oomprlsing 

teaohert and post-~raduat. stuients. 

(1) 0 tor very bad 

( it I 1 tor not aoupta ble 

(111) 2 tor aoceptable 

( 1v ) , to!' fall' 

(v) 4 for Doderately .atlltaotor" 

(vl) S tor latist3ctor,r 

( .. U) 6 tor good 

'Yl11) 7 to!' ,err (004 



(lx)8tor axtrem,1y good 

(x) 9 tor exoellent 

qharacter!,t 101 

1. C010111" ... Golden ),,11 •• 

Yellow 

L!.gl\t eab9r colour 

Dan amber colol1l' 

2. Ta,t, ... Ifatllral tast. 

Sun 

Sollr and 101d 

... (a) Natural. 

(b) ott odour 

4. T.xt!lrt ... Ca) Meatr 

CD) la,ty 

. Ca> Ifon nkty 

(b) stlet}' 

(e) Shrinkage 

).1. §t&tlatloal analY. t , 

.. belt 

w good 

- acctl>iabl. 

... not accept. 
able 

- bltst 

... 800d 

... not aooopt. 
ablt 

• aoo,ptable 

- not acoept-
able 

- aooaptable 

... not acoapt. a_1. 
... Acoepta!)le 

• not acc.pt-
able 

l'ha experimental data w.!'. analysed by Usher'. 

anal,y111 ot yal"ianc.. rile leyel ot .1IUlllloanc"I .played In 

'F' test wa. p. 0.05 and p. 0.01. Crltloal dlt't!!f'mcelJ 



EXPERIMENTAL RESULTS 



CHAPl'RR IV 

RRSULTS 

Th. re8~1'. ot the prl'lnt Itudy art Pre.antld ae 

10110 ••• 

4. ADalYel! 0' 'n,1t "'"' 

Before lubjeotlM the gNptll for 41ft."nt tredaent. 

the qualltatl'l analy.l. tor total lolubll 1011dl, .~~ar, 

acld1ty and mo1sture content wag carrlld out. 

Tit. grape. ha .• lft~ the total .o!ubl. 1I011d.. ~1ng 

o ftON 17-20 a .,re aoneldlred as a gu1ding tattor for the 

t1rat Iliac. of matllrlty whU. ~Npt. havlng 21_2,.°B were 

taton a. at •• cond .tag. of .aturl.,. 

The grape. nt f1rst stag, of maturity had 1:3.6 per 

16nt lIIohture, 16 per oent reduoing ,ugar, 2.4 Plr Otnt 

non-reducing aug-ra, 0.82 per o.nt a01dlty, where .. the 

«Npe. ot •• eond .tag. uturlty Wlrt found te hut 6).4 

p~r cent, 19.)2 Plr OInt, 1.6 per cent and o.sa per cent, 

re.peetlv.ly (Table 1). 

Result' art pre.entld In rabll 2 and ,1r,. 1 and lao 

Gl"apt. withoilt J,ye treatllent and lultLl!' trMtllent toR 

l) days to dry a. u;aln.t 8 day. in ca •• ot graptJ. treatld 

2r-
,) 



fabla 11 P~t'CtI'\ta~t at llobtlArt. radllcinlll and nol\-rtd.I.\Qlng 
'I.\~ard, aoidity and .otal .olubl. lolld. 1n 
tresh Thompsftn Seedls9. ~rap&s at two ~tur1ty 
.t~e. 

2G 

Conttnt. F1rst fJtag. Seoond: ,tagt 

~o\atllrn (per cent) 73.6 6).40 

ft9dueln~ 81l~at" (P!'t c.nt) 16.0 19.32 

Non-reducIng sugar (per cent) 2.4 1.60 

Aoidity (p~r c~nt) 0.8) o. sa 

'r.~.!l. (°»rb) 11-20 21-24 
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with 0.5 JIlt!' OMt lye lolutlon. Tht nxlmllll pBrlod ot 

1) day. waa "ottN.d from nClo-ly. treated but ... ltuncl 

gra~.. Grapeg whioh rto.lfQd 11' treatment with or 

without 9ultu!' tdmigatloft took 10 d~B of ,lPOSU!'Q to 9~ 

tor drying thLl8 redLlo1ng the 4l'11n~ thl. ~ 2) day, 1n 

BUll dryin,} Qethod &I against non-l,yt treated grape •• 

4.2. Btt~et at lYe treatment •• ultut tqmlgation end OY'O 
~rglM Md th.lr interaation on claiM At. or grap,. 

Data on the tftoct of lye treatment,' .ulfur 

fumhlltlon and o",n drying and thei!' lnteraotlon are 

presented 10 !able , and Plg. 2. 

the tltst otag. grapes without any treatmant 101' 

10.0 per oent we~ht at tht end ot 18 hOllrs ot 4rrlnC (a 

hour, at 10°C and r.at 10 hours at SsOa) p~!'lod whlrea, 

t~e 110 treated ~rapt8 without ,u1tLlr treatm.nt had loat 

1).4 pel' oent .el~ht.' It oould be lien troa Table j, 

that a. the oonoentration 01' sulfUr fumigation lnor_sled 

t~e rat. ot dry~ 4'Cf"'1,4. 

When gNp" r.oelved only sulfur tw:Jigation anel ly. 

'treat.d wIth .ulfu~ fumigation we~e oompar.el, the latter had 

loat 7S.1S per cent ot weight al agaInst 11.95 per oent b.Y 

t'ho tOl'l!lt .. alter 18 houl'I3 of oven d1'1lng. Lye 'treated 

ltt'apeG lost 73.40 per etnt. .ei~M a. agalnst 70 per oent in 

tht case of non-lye treated~ AI! regard" the influenoe of 
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lulfur fWMlgatlG~, a Ill~h~ po.ltl,. lnor •••• In w.1ght 10'8 

ft. ob""Yld. 

4.). Brftot nt lyFl treatment. !!IUyt fumigation Md claw 
"'bRO' and tb,!r in"taotion on total fully" 41qx,~, 
cpot.nt 10 £11810' 

RtllIlti are preo.nt.d In tabl!'). 4a nod 411 Md 1'lP,. I. 

It was obs~ry.d that oven drl.d oaNplel r.~.1n.d 

h~her oonoentration of lulfllr dioxld. (210 ,PI) than tho 

.un dri.d sample. 262 Pia. Ly. tr.at.d 9 .. ,110 had retalnld 

291 Ppm Gt sulfur dioxide as against 2,1 PPI of non-lye 

trlattd .~plal. It was notic.d th.t ., 'h. conoentration 

of ,ulillr t~~ation !noreal.d, the retentlon ot sulfur di­

oxide 1rt. ral,ln. wal .lno 1rt.or ... td. 

fhe mln~um r.t.ntlon ot '1I1tllr 4lo11do wao a.aoelat.d 

with the treatm.nt oombInation of d1LO~(16J P~) t.llowed 

b.V diLoSl(168 ppm) whilo th. maxLaus ft. a.,oalated w1th 

d2L1S,<391016 ppr.~o 

Thn rl'dlt. al'l pre.ontld tn fabl •• 51 and ,b and 

Ovon dr'ltd rat,lnll had .!gnitloanUy hl~her ac1dlty 

(2.14 per .Int) than 'he .un drl.d ral.ln. (2.64 per cent). 

The 9ampl~. _h1ah 1'.0.1'84 11. tr' .. t~ont had low.r aoldtty 

(LiSO) than non 110 tr'8at.d ... plo. (LOSQ). 
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3fi 

Significant varlatlon in acid content due to 

different conoentration. or Bulfur treatment (tlg. 4) Was 

alao observed. thore wat direot relationship betw8en 

concentration ot ,ulfur fuai~atlon ot ~ra»e, and acid content 

of ratllne. Grapes that rec,ivld lS g lultllr tlllll1gation 

per kg or trult had 2.92 p~r cent aoid as ~a1nlt 2.)4 par 

cent acid in control. 

The interaction effeot ot drying methods and 11' 

treatment on aold oontent wal allo a~nltlcant d2LO had the 

lIIumum acid p"r cent of 2.76 whU, the lIIlnimWII was getlma'\ed 

in cilLO (2.S4)and d2Ll had 2.70 per cent a8 against 2.74 per 

cent in cll L1• 

action ot lultur tumigation and dr1in~ •• thode were noticed. 

d19) had maxlmua acid oontent "har .. , d1 So !tad IIlnlll .... 

The interaction .trecta or lye treatment and ellltur 

tUlligation were also 8 Wiltiaant exc.pt 1n 41 Sl and d1 S2' 

4.5. Steet 9f lv! l!'Mtment. §!lUll!, fumiga.tion. drYing 
de'hOd. and tbeir 1ntpt&gtion on 'redus~' 8UV,at 
gont.nt ot ratslnl. 

'he r.sults are prlsented in Tablel 6& and 6 b. 

Between tho two mothodl of drying It wa. observed 

'''at .un drying bad a n~aUv. influence on rttentlon ot 

'reduc~' a~ar. In raisin., ov.n dried railin, had 
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.l~nlflcantlr hl~her p.rolnt~. of Ireduo1n~' .up,&r, than 

tho lun drIed sample, Indicatlng that aooeloration of 

dry1n~ would enable 1n lesser 101. ot 'reduc1n~' .~ar 

content ot ral,ln.. Btteot of other tr4&tmentB WIre not 

eign1!loant aaong th9m911'81. 

4.6. remq, ot lYe tr.atment •• IlUdE tUlli?:atioD and drying 
metbod. and Sh,lr int'raotlon 9n M.R.B. of ral'ln' 

1'bl rlllllt, art prt.anted 10 Tabl., 1& and 7b and 

Pig. ,. 

O,en drled sample, bad 1 •• , N.R.B. (0.012 0.0) at 

agala,t lun drl,d lampl •• (0.094 0,0). It 1. ,,1dent trom 
~o.l:-

thl table, as the oonoentratlon ot lullur fumigation 

" !noreas.d, the O.D. (lor ".F., B) decreased. 

~ample8 rlcel •• 4 1S grams ot .ulfur fumigation had 

only O,OS4 0.0 ••• ~alnBt 0,11' O.D. ln ca., of non-sulfured 

18lIIph •• 

Ly. treated bad 1119 H.K,B. (0,0, of 0.011) al agalns1 

. IlIJIphs without ly. treatment (0,089 0,0). 

,]8 

rre3t~ent c~blnation of dlS, and d2S} ha4 0.061 and 

O.O~1 O.D. wh.rt&5 dl~2 and dZS, bad 0.075 and 0.066 0.0. 

Similarly, 4
1
S
1 

and d2S1 had 0.100 and 0.0840.0. r.9P.ct1v.ly. 

th' .lnlmu. N.~.B. (0.0. 0.047) waf al.oolat.d wlth 

88!11pln tr.atl'ld with lye .oluUon and lj gram. ot .dtur 

(LIS,), and the maximum was rooord.d 1n tho ... pl .. (LOSO) 

(0.12). lye treated .ample. had 0.077 0.0. al againe' 
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11 

0.089 O.D. in reaplot ot sample. without ly, treat.ent. 

The IIIBXlmum O. D. ot 0.1) was obtainld 1n treatment oOllblnatlon 

ot 45,O:t. 

4.7. Etta!!t gt 1v; tr,atggnt. gyIt!!!!' tyglgation and dO'lag 
,"thode nn 'r~bvdraSlon' pqtential 0' railln' 

The reau1t. are pr8.entl4 in fable. Sa and 8b. 

Significant vadatlon In r.hydration pohntial ot 

ral.lna wal noticed between lun dried and oven drled 

.~p1'1. Raisin. p.hydrat.d tor 20 minut.s .howld better 

rehydration potential wlth resp.ct to ov.n dried lample. Shan 

tho SlID dried. 

Lye dipped 19.IIpla. had a bettl!r rehydration whIR 

compared to control. 

Tho dlfterent dO'~1 of lulfur fumigation exhibited 

sip;nitlcant influence Gn thl rehydNtion potentlal of rabin •• 

It wae noticed that .ultur~ had negatiVe lntlu6noe on 

rehydration potential ot rat.ln.. At tllo h1~"est dOllagl 

of ,ulfur, lYe tralltlllont did not aid In any way to ilapro" 

thl r~hydtatlon potentl1l1 ot ral,tn •• 

lftteraotlon .ftlct blt"n'D 9un dried .Ith or without 

Oven d1"lld ral.ln .. with ly. treatmtnt had gained 

,.6 "ramI .e!e:ht •• ~alnat ,.47 g!'8lll' .e~ht lnor .... 111 

re.p.ot of ral.tnl prepand undl" nlltllral drytn!7. wit" 

lye treatment. 
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'1'1\1 lnbraoUon ot df"1f.n~ and nltul'ln~, nega'UvIl.1 

intluenoed the rehydration pGt.ntlal ot ral.ina, It was 

tottrllt t)\at 8W1 dr18d w1 tMllt sulturlnl!; had the but rlh1dra­

'1on potontlal for 20 .1nutet periDd of rehldratlon ('.~15) 

than the .ultur~d and .~ dried nr.d 8dltured ~,~ OYI~ d~t&4. 

Kowl.~rttrre.p.otlvl ot drying a.thods, Bulfuring 

had Invera. r&latlonlhlp bet_len Ita oonoent~tlon and 

"hYdration potential, 

Interaction tMtw .. n drying, ly. treaulnt and liIulhr 

t.1gatlon "e1"l found to be lncondlltent with ",peet to 

rehydration potontial. Kow.,ol'. samples whloh reoelvod 

lower ooncentratlon ot sulfur fumigation ware fognd ,. 

havo 'bAtter rehyd~tlon pot.ntlal. 

Steona !ta~~ ot maturltx 

4.8. Effeot of lYe taatment. sul!u£ fIWH4tlon and 4cylng 
m.tb~d, on dtring fall 

Data on thl eftect or lye tr ...... nt and stlltl11" 

t_l.gatlon under aun drying conUUon. are pre .. nted in 

'able 9 and lLr. 6 and 6&. 

Grape. withQut 111 trlatment and lul!Qr,tumlgation 

took 12 day. to dJ'1 .. ~.1n.t Brape. tl'eat.d wI til O • .s 
per oent lye solutiol'l (8 4.,.). 

, 1oI"'~ 
orh •• uill.. period ot 12 day, r •• ordelt troll non lye ,., 

treat.d but oultured grape.. ~rap'n which reo.1Yed lye 
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treatm.nt with or without Bultur fumigat10n took 8 dl¥l 

tel 12 clay. of .x~.u!'t tel .un to. drying, thul reduoing 

thl dry tlme by 1 claya In aun clryln~ ",.thod .1 ~a1nst 

!lon-lye tt&ateti ~"pel. 

Sulfur fUmigation had dlrQot relation.hip on dr,ving 

rate In the CIlIf' Gt IIoth lye dipped and non lye dipped 

lIla.tl!t'lI.l.. As thl lIoalg' of Quitln' !UlIIIRaUon per Itg of 

frult lncr~as.i thl IIry~g rat. 1.1,0 tn,reased requiring 

46 

a ,hortlr period of 'XPOSllrt to IUn. It d. obslrfld tltat 

Rra:pe. which "clhall 1.S g/kg of trtdt and .... Uur twdgatlon 

requlred 10 day. in cas. 01 non lye tr.ahd and 8 days In 

casl of 1y. treated asterial a8 &gainst 12 day. in eala of 

~!'apt. without lye and Slllfl1't' t't'~atlfl8nt and 9 11'111 In 

cue of ~e treated noft .!lUu"d grape •• 

1t.9. Rtfoct 91 olen linin! AI intlu8fto.tl by lv. treatll.lll 
~~ ~glr9r tqml~atlon on drying r!t. 

Data on iihe ethet ot ov.n drying a. tnnulnc.d lV 

lye tr.atmel\t e.nd sulfur tUIIIlgation art prtlente4 1n 

table 10 and Fl~. 7. 

'hen grapes r p o.lylng only .ulfur fumigation Wtrt 

oOtlP1.Nd wUh lye treated and IIIlltur iWligated, the latter 

had loat 14.0S per cenii of w.ight at aga1n.t 72 per oInt ~ 

the toraer a!tel" 18 Milt'll of ",en drying (8 "0111'11 " 10Qc ... 
10 hOllt'll 0 SfC) lye tral1\ed gra~. loa' 72,4 per' cent w.lght 

a. a~aia.t 10.8 per c.nt in thl ca •• et non 110 treate4. 

As 't't~ar4B th~ intluenoe ot laltur tumL~aiilont a alight 
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posltlve lftcrea'8 ot wel~ht 1088 was observed n. the 

conoentratlon ot .~ltur fumigation incr.a'ed. 

4.10. Rtf.et of lv' trgatmrnt •• ulfUr fumigation and dtrial 
~:~~:;; Jg4r!i:~,intlract19n on total ,ultu: 41Qx1dI 

The relult, art prealnted in fables 11. and 11 _ 

and Pi~. B. 

It was observed that oyen drted ' .. pl" retained 

hl~hp.r concentration 392.5 PPI of Iqlfur dioxide &9 again.t 

.un drl.d s~mpl~s .~lch r~ta1n.d 364.9 PPM or 502• 

It .a. notioed that the lye ireated I .. plel retained 

more ot 902 than thl non-lye treated sample,. 

It Is nldent (rOIl thl tabla that as the concentra­

tion of sulfur twdgatlon increased, the t'ohntilln ot S02 

In rat,lns also inoreased. 'l?h. ainlalJlJl ratention wftl 

.Ieoclated with th8 treat.~nt combination nt d1LOS! (209 ppm) 

while the .axiaum was a •• ooLated _iSh d2L1S, (601 PJm). 

48 

4.11. !flegS of ly~ treatment ,ulfur tumlwatlnn ~ryiDg mqthod! 
,nd tbelr In''raatlnn gn tbe a91d ogntent of raillne 

ReBult, are pre.ent.d 10 fables 12. and 12b and 

oven dried Gampl.8 had h~her .cldl~y (2.06 per aen') 

than sun drled raisinl (2.04 per oent) "hlch was e14::n1tlcant. 
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The eampl-.s which received lye treatm.nt had lower 

p&~oent~. of acl~ity (L1S0) than the non lye trtatld onle 

(LO'JO)' SIp,nltlcant variation In acld content due to 

dlff.~~t concentratlon of .ultur tumigation WI. also obee~v.d. 

There was direct relatlon,hlp betwten the conoentration of 

eulfur t~~~atlon ot grap8. and the acld content ot ra1.in •• 

Grapes that rec.ived lS ~rarng ot sultur twnigation per k~ 

of fruit had 2.26a"d 2.4) per oent of acid ae againet 1.S,. 

and 1.78 pAr cent ot acld in non .ultured samples ot sun 

drl.d and ov.n drled t'eapectlY.ly. The lnteraction ot drying 

methods and lye treatment on acld content was alto lignltlcant. 

Data are p~e8.nted in Tablet 13. and llb 

No signltioant d1J'fel'enC8S were Itbsarved between two 

Trptment with O. S per oent lye solution did not 

alter the 'reducing' IIl"a!' content of rabins ,lgnltlcanUy. 

'the 'ret!l1oin,' sugar oontent 1n rala1n was not 1111101\ 

alteret! ~Il' to the treat.tnt ot grap •• wlth dltfgrent 

con~ent!,atlon. ot Illlfllr tu.igatlon. 

HOlf8Vet', intAractlon between drying and lye treatment, 

and l¥a tr:oeattllent aM sulfuring showed siMiflcant 
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~un d~lng and tva treatment had a nG~~tl,. 

1ntluoncA c~ 'r84ucin~' SUP,8ta 1 •••• lampl.s trea,.d with 

lye and sun d~led had lowor plrc.ntage ot 'r.duoIng' .u~at 

(66.02 per oent) than thl non tt~at.d IlMplel (61.00 per oInt). 

But, lye tr~lltp.d and oven elt-Ild raidnll hael .lgnltlcantly 

hl~h8r 'teduolnR' su~ar cont.nt (61 pot e.nt) than the non 111 

tr.at~d oven dri.d ralsinl (66.2 p.r Oint). 

The interaotion bet.9.n lye treatment and .uUut 

tumt~atlon alterod the 'rlduo~' 8u~ar oontent .r ratline 

signtflcantly. 1:ho~h thl r91atlonlhlp wa. not oon.iQtlnt. 

No al~lfiQant interaotion .tlnct, were obt.r,e4 

betwl!en drying, ly, trp.atrDol'lt and 911ltur r .. l>!ation on 

'reduoing' s~ar oontent of ratsln •• 

4.1). ~tfeot ot 11' tr~.tment, Bultur t~l~ation and d~in~ 
m,thod. and thelt inhraotlon on H,R.h 0' pl,lo' 

Data are dVln in Table. 141. and li+b and 11,~. 10 

Oven dried Ia.pl.s had 1el8 N.E.B. (0.065 O,D) •• 

~alnBt sun dried sampl •• (0.078 0.0). 

tkoJ-
It l. Ivident trom Tabl. 14bAA$ the oonoentratlon ot 

,"ltlll' t~l.gatlon ino1'!'I4 •• 4. the O.D.(tor If.R.B) d.area.ed. 
~",.'l.1. 1 h d 1" Suapll' reoeived l' gram. Illlfllt iUMlgat on a on~ ,. 

0.0)2 0.0. as against 0.099 O.D. 1n ca,e of non s~tllred 

,amplel. 

Lye treated s~pl •• had le •• O.D. ot 0.066 A. again., 

0.076 0.0. in oalo 01 leapl •• without lYo tr~&t.ent. 
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Tr.atm.nt oomblnat1on. 41S, and dZ', had 0.036 O.D. 

w~lrpa. d1~2 and d292 had 0.019 and 0.069 0.0. r"plotlv.ly. 

fhe .1nl~~ 0.0. (0.026) LR .aapl •• troatld with 118 801utian 

and 15 ~raml of lulfdr (LlS,) and thl .axlaua (0.116) wal 

aG8oc\ated wlth thl asapll. without 1,. tr •• t~.ni and sulfur 

fuml~atlon (LORO)' 

Lre treated Ilmple. had 0.066 0.0. aa a~aln8t 0.016 

0.0. In r"Plct of s&mplaB wlthout lya trAatment. Th. 

maximum O.D. of 0.116 wq, obtalnftd in iE.aiment combinat1on 

LO~Odl 8S against 0.02) O.D. In treatment combination L1SJdz• 

4.14. Rtfect of lvl treatment, !yItul:' tUllg~tlon and drxing 
methods and tnelr interact!"n on E'hydratlon of raisia' 

Data Iilte prfllJflntad 1ft 'fable. 1.5& and lSb. 

S~lflcant variation was a.on in tile r.hydl'lltlon 

potential ot ra1.ln, between .un drl.d and oven dried aaapla •• 

The value for .un dried waa hl~her when oo.pared to the 

oven dried onel (9.11 and 8.74). 

LYe tr8ated lample. had a better rehydrat10n potential 

than the non ly~ treated .a.pl~.. fh' values b$ine 9.0) 

and 8.82 respectively. 

The d1tterent dOBa~e of lulfur tw.1gatlon eXhibited 

al!tn1tlcant Influenoa on rehYdration potential ot raillino. 

sulfur tumi(at1on had no conalstent lnflueno. on rahydratlon 

of ra1Bina. Kow9.~r, the aaaple. roooi.ad hl~her oonc8ntra-

. tlan (It ,ultur lumiJratil)n exhlbited lower rehydration when 
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the interaction ett.ot on rehydration a. influenoed 

by dl")'ln~ aetMd and lJe trltatrnent was round to be 

dgnl.t1cant. 

The lYe trented and tun dried raisins had attained 

9.)7 ~ (Ll~l) of wlight al ~a1n6t 111 t~eat~4 OVen dri.d 

cample. (8.1 «)(L1d2). 

L142 and L042 wp.~a on par betwlen theme.lval in 

reepect of rehydratability. 

Signifioant variation in rehydration potantlal due 

to interaction ot lye tr@atm~nt, eult~r tumlgation and 

dry1n~ lftl'thode .... eba.tved. Tho maxlaum rehydration 

potential was expressed by aaapl •• lye trA~ted sun dried 

wltllout sulfur tU1l11~atlon (L1S0d1). ~h •• 1nlmUIII bGln.g 

assoolated with lYe treated OYen dried and 10 gr9m. ot 

Bulfur fWft~atlon (L1Sadz)' 

( ' ') 
)c_ 

,Dat~ 8how1n~ .eor-.. ot difterent organoleptIc attrieute 

are given In Table 16. 

~un dried samples without any pr.·treatment were dark 

coloured but had ~ood taste ant natural odour. Though the 

taste and ndour were good, the appearance of ralsins wlth 
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dart oolour ~tndered them unaOOtptablt 1ft bo~h .tag.s ot 

1I1'"rolty. 

Oven drl.~ oamplp.. had good taste and fair odour 

with p'ood t.xture, HOWIVPP, the appearano. wal poor 4uI 

to dark colour and thus was 900red unacclptabln in both th. 

Ita~ea or maturity. 

It I, ev1dftnt tro. table that the la' tr&ataent ot 

grape. in both tlln .ta~elJ ot lIIaturoity had neP,Elt1". Influence 

on oolo~r and tAxture ot rallin~. Howe,er, whln thl 

eamplte of sun drl&d and oven drlld were oompared, It wa. 
found that oven drlld samples had good taste, satlstactor,y 

odour and textu~e. Though the .oor. tor bot" .un drl&d 

and oven d!"ied aample. were saml with re~.rd to appearanoe 

and colour. oven dried rat.ln. we!"e tound to b, t.1r11 

acceptable due to It. aatlstaotor,r odour. textut. and ta.t •• 

Sulfur tUllligd lon in Iten.ral lraproyed tile app.arallC, 

of ral,ln. and till. tendency progre".d B. the dotage of 

,"ltu!' tllllJl~at 1M inorl)81ed in 0 •• 0 of both 8t~" of 

1111 t IJl' i ty. 

'um~atlon with Bulfur at dltt.rent conoentration •• 

exhibited 1.proY.~tnt In apptarano. and colour without 

lmproviM the t.lh and odour "1'1 .uell. 

Grapes treated with hi(her ooncentration of .ultur 

and sun dried _lth or without lye treat.8ft' had verY good 



!lpp"a.r&ne. lind colGlu' without damadnp; ih. texture. 

However, talt. and odour in caaft ot non lye ir.at~d 

~aterlal wal tound non acoeptable due to otf flavour of 

902" In oaae ~f oven drled samples, ly. treated sample. 

had extremely goo~ app.ar3noe, excellent colour, latl,­

factory tast~ an~ good texttlre but were unaoc.pt~bl~ 

because of off fla.our of S02 and ranked next to the 

.oderat. doss", of 10 ~raml ot 8ulfur/kg ot frlllts, It- 1. 

olear from the ta~le that moderate dosage of 10 grams 

lultur/kg of truit renderGd thl ral.ins aooeptable b.Y 

rteord·in" lIu1JlIum 8eor.9 tor all the attribute.. Th. 

lowest dose ot sulfur did not Lftpart bettar colour and 

appearance, wharla' tho hi -;hest 40se ot I!Illlfur Imparted 

ott odour to raisln •• 

GG 

It 18 evident trom the table that aCor03 for 

4ifterent attrlb~t8a in resp.at or rirst stage ot maturity 

WIT'e lela tompand to seoond stage maturity lfhlollhhad 1\1~'her 

T.S.S. content, lower ac1dlty and moisture. 



DISCUSSION 
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Dt<JCUSSION 

G, 

The prod~ct1on of Thompson S •• dle'8 grap.. 1, 

ine"eatlM yoa" by year In the state ot Kamatalta in gf)neral 

and 8,'\ftRalore and Kolar d latrio\, in part lou.lar. 

tl'l9 Gavemment or India l. lmportlng ral.ina to 

"e,t the doa8lt1c 41!1!1ancJ by .pencUng tortign .xohang •• arning. 

'h_ growers ot Thmapaol'l Seedl •• , grape, art not 

gettl"~ gOOd retu.rn. tor their lnveatment on the orop, 

due to p;lut In thl aarket during thl ,aBSOIl. Thus. rab1n 

pr'pI1ratlon by \Jlln~ 'rhOllpaon Se.db .. grapea has 'De001le 

In.vltable in ~aloro. to help tarmorB 1n dllpos!ng CIt 

their ~rodu.o. for re.unerati'l pric •• and a, w.ll a. to 

cut down t.port co.t and .a'e toroir,n exchanse. 

Attempt. at .tandar41.1nP. 4ryl~ prooedurt. AI •• 11 

a. n.ces.ary pr •• trtatmont. tor preparation of ral,ln, hat 

not beAn r8ported .0 tar w1th relevanoe to agro-cl1matlo 

cOftdltlon. at Karnataka u.tng looall1 ~roWft ~homp8on 

St.u ... ~raPt!J. 1hu. an attampt 1n thlt direction ot 

.tan4ardltlnR eeMain ,1'008111.&1'0' ot ral.in preparation In 

paf't lcular reteretlot to Ka'l"l\ataka .as .ade. TI\, I'flSI&l:t. 

obtal~.d are di.cus.ad In the following paragraph •• 

!hi. study we. conducted u,lng two .aturltf .tag •• , 

the tlrst betn~. a~p,. havlng 11-20°. BAd the •• cond· 

beln~t grapes having 21_2~B. 



Data on quality taotore ot lra.h ~taptg at tir.t 

and slcand ~ta~el ot .. ,qrlty _re ~lv'n in fable 1. 

Pains pt. 

Gt'8'Pe• whloh 1"1"1,,4 l,y. tl".ataetlt and Ixpoltd to 

sun, dried falter than the non lv. treat.ent ... plo.. As 

the oonQlfttratlon 6t .~lfur fumlgation !noraa.ed. ~rap •• 

toot. l"ser perlod tor· dr,~. Thl, '.ndena" ot I.,t.r 

drying due to 17'~'rtat.Gnt ... oHl!ln,d tor grape; 

irrespectIve of MaturIty 01 ,rap.s WI.d. Thi. Ilnd~ IRr.o. 

with. thl tlndln~EI ot Cruea, J1!l. (1920), ruG"ol, and 

Chrl£1tlt (19)0), Chub.r. 11!1. (196). Thorat 11 !I. 
(196)), Helkel .u y. (1972), Allba Alan .t al, (1971). It 

it ob ... rvad thut grape. without tre,tm.nt took 12 4ayl to 

·dry as aga1n,' 8 4&.1. in CliO ot ~Npe. tr.ated w1'ch 0 • .5 

PIt' oent ly •• olutlon. tor tir'st and •• ootld .tllt" of 

maturity relptotl,.ly. 

Grap4g without any pre.tr~a'Mlnt took 12-1) dati to 

dry as Ir,Illn"t 9-10 darQ ot dl'Ylft~ wll.n grape. 11"" tr.ated 

wl'" 1.5 gl'Mll of lIullur,lkg of trll1tt, in both the .tq.a 

of l!Iatll1"lty. TMI' tlndingl] fin in (ton,onanee "'th th' 

rt!sultt reporhd by JaCOb (19-4J "no obear1td that 12 day' 

of deylM perlod was required undezo "dural .un dryin« to,. 

.dtul' J11ea,lled CN,.. IllJ ltRa1n8~ 25 Coay., tor gNp" wi thod 

MY 8ulfur trn&tIlMt. file ,roo.lIb I"OUOtl. tor la.ter 

dryln"t may ~ d". to tit. pl.lllllaUsing ette.t broll(lit 

0. bout lW ,l11fur. 

G8 



Whon the dr.ylng rate of two .aturlty "1«$' •• r. 

complr,d, I'Gond 9~ag8 grape, 4rled faster than the tl~.t 

.ta". which may be due to h1gh,r 1'. S. S., nn4 lor low 

aolature oontlnt in froth ~rap91 of lelend ,tag. ov.r t1rot 

.t.~e ~&turlty grapes. Similar relult~ were allo reported 

by Hlllkal Jl.al. (1912), 

Sulllll' fumlr;atloft and lye treatment 1ft cas. of 

oven dr1~ ~t'&p., alrotted 4eytl\ft rat. as In 1111\ deylng. 

Rai,1n, pro~14 out of tirst Ita". of matur1ty without 

any tr.at.ent reached 24.12 par clnt mol,tura at the end 

of 18 houre of dt,Ylng period a. a~alnat 18.1 per oInt 

.ot.t~re 1 •• ,1 In r.ap.ot at leoond .tage maturity grapeli 

It 1 •• ,14ent trom Tabl, ) ant Table 10 that treating 

«~pes with 11 •• 01ut10n further enhanoed drylng rat. In 

bDth lIaturity .taga" Mlohol. and Chrlstie (19)0) hllYl 

reported .!Mllar ob.~rY8tlon. on fhoap.on S.,d1 ••• grapl. 

and that 41pplng thorien. tim. tor dehydration irr',pectlv. 

Df original ball1n~ oontent. Ho •• ,er, thlY r.ported 

contrlatlnK r8lult. in their study on dT1inr. rate al 

lnfllllnQed by balling de.'~r... Alcordlng to ttl .. erapt. 
o 

havlnp, 21 B required 25 houra •• u;aln.t 11 hDun tor grape. 

haYing 19 de"ree balllftg. 

Oven drled ulmP188 retaln.d hlgh.r concentration ot 

SOz ()92.J pps) than the .un 4riod lamples (,64.98) in cas. 

of •• eond Itag, matu~\t~. Slallar pattern ot retention ot 



902 (262 p:pa) was as.oolated with .WI dried ... pb. al 

~alnAt 210 p~ In O'e~ drl.d .~pla. ot tlrBt stagQ 

.. tQrity raisin. a1, •• 

Reault. .'1" rooordnd in rAspeo' of ral.ln, pr.partd 

at dlft~rent .tage. ,of m~tup!ty ~ Lo~g !l!1. (1940) 

ahowlO rehnUon ot hl~hGP S02 In ,a .. ot .tehl.nloal dey1", 

than In .un drle4 .alllp1... lit reponed lot ... of SO! 

are rll1nbth.d In rapid clryln~ or dth,ydration, as lI .. ting 

(1) 

the ttul' r:llchanlcal1y and til", cll'1in« trll1t Ilirtaoe, apP'ltentl1 

In or .... tbe flutlen ot lIO, and ukls It. flllapo troll 

trult .01"1 dlttloult. 

SaMp1 .. rec.lyid lve tr.at~ent had r.talno4 )99 p~ 

S02 as qalnat "e P11l ttl non 11' treated .lIIpl .. ot th' •• 

• tag •• aturtty. A ,1.l1ar tr.n4 wal .1'0 ob •• r,ed In 

~aPlot ot ,.00n4 l'aRl .aturity ral.lng, 

!horat ~!l. (196) r.pol"ted higher ab.orption and 

retenUon of S02 when ~rape" were prioked an4 or lYe 4Lpp~ 

ao compared to oontro1. Purth.l', tlllt1 hAY' I'tpot'hd •• "If 
nae ot ,"lfl1l'lng Inor,.teel the ab.orpUon anr.1 l'oton'Uon 

also lnor.hoel In ca •• of 111 dipped and or prlokecl grapo. 

ot dlttnrent ,arlIU". fh. probable rea.an .ay bt, 

hl~h.~ absorption 01 502 durlng twwlgatlon. perhaPi d~. 

to lnCl"OlSf in ,urlace u"a oau~.d by Oh,okw, 01 ,lttn by 

11' trlatment Md Con"l'!IiOfl of SOa Into sulfuru. &old 



which m8¥ rather .10w down the a.cape of 502' 

AI tho concentrat1on or a~lt~r twalgatlon incrl.sed, 

retenUM of SO~ 1n rallin ha:1 Ilbo lnor8asld lrt"elpeotlve 

of stage ot matur1ty and .ethod ot dr.v1n~, .uc" a kind ot 

~elult was obtalned ~ K~sae1n J1~. (1942).· 

OOlllplb1entary .ttec~(J at o,en c1ry1n~ lye traatlUGtlt 

lnd .~lfur tumlv,atlon were notl.,d. Tha ain~um ret@ntlon 

was alaoolattd wlth treatment comblnation d1LOSl (166 ppm), 

wherA., tt\t aaxlmum was 841lM In 4~1 S, ('91 ppn) In oBle 

71 

ot tiMit ,tage !'Al8in,. sllQ1lnrly, in 880cm4 .tage ra1a1n. 

d1 LOSt ha4 209 PPI! a. ."dn.t 601 PPli in case at dZLl lI, • 

fltll u.y perhaps be explained a8 due to the owaulatlY. 

effects of d1fterent treatments already 41ao~aBo4 in th. 

preoeding paragraph •• 

no slro\1t1cant dlfterenc •• w .... oblerYod between tun 

dr.v1n~ and oven drying of grap •• in " •• ptet ot reduoing 

8utar content ot raisin.. How'.lr, & •• ry .lightly !ncrea,ad 

.alu. wal al80elated w1th oven drled ral.ln. over sun drled 

raisins. Tr@&taent with 0.5 par cant IN- .ol~tlon dId 

not alter the 'reduc~' .~ar contlnt ot ral,ln. approciablr 

OYer non 118 treated ORel. 

No oonetan' relwlto In respoct of Bulfur f~igatlon 

on 're4uclns' augarl ot rai.lna .ara recorded. Kowa •• r, 

Bulfured rd.lnl !'to.roded ht"her pel'oentag. 01 'reducing' 

luglrl than non .ultured on ••• 



Mo .~ltloan' 41fterenoe, ot 4rylng methode, lye 

tl"l'!,tMt ..an. 19",lturlng .'1" found. 

Il'lteraClt ton ttt_at ot dry ln~ an' 11- tr ... atlll(!(\t. lYe 

t!"oat.ant and 8ulfurlnR .howed .1&nltloant d1ft_reno,. 

betw.en taoh othsr. Sun drying and lr~ troatment intGtactc4 

negatively 1 •••• tampleB treato4 wlt~ ly_ and tun dried 

bad lowe!" pel"oltl'li'R. of reduoing tu~ar thM tit. non-tte3t,d 

eMf. But It podtlVf) inflUence of 11- ireatll'lent and 

oven drying waf .,ident. 

Wltfrt the VIIr'lation in pe!'Cent8.ll. ot t 1'.4 'lO !np, I 'ugar 

bet.~en two .tac~. of ~'urlty •• rt compared, the lat.r had 

hl~her p.rcentage (66.51) and tho to~.r had 62.0 pe~ o~nt. 

th •• arlatlolt 111 ·!'tduolnRt Iwtar ~1" cent btt'Of60n oven 

dried and sun dried ~a~pl~. ot ,Ioond .tag, .&turlty Wat 

ala oat equal. 'rho ott.ot. ot other 1reatlatnti .11', ,blUa!' 

to tbat of fll',t ,tag, .a~urlt.r. 

Holltd J1 y. ~1912) found le ••• !' ptrolfltAr1t ot ,~ar 

in cnSB of .un 41'1,4 ral.int ot 18 per cent r.s.s •• (17.9B) 

eomPlred to dlhY4rated ~rapt' (18.92). How.fer, the 

tlltr.HI\c, in 11&1;(11' porc,"tagl" 01 II¥) 41'114 and dth,y4ratcd 

gl."!lpes of 22°13 Will nll 1 •••• 18 pe' Cff\' 1'.S.S., in both 

the 0.9.6. fhl. oontlrms result, obtained in the pr'8~t 

.tudy. hllde." ltelk.l .:1 11. (197Z) dOltlar obllorvaUOtI. 

ha ... bien .. 41 by 3.00_ (1942). purthar the I.' .h4,y 

.tr~thtn. the re~ult. obtainld in thi. atu~ wlth r.~.td 



to posltiv(' iIItlunoe ot 11" tl'f&tBd anri sun dried over non-

11- 'ntllted hrap~s on IlIf{ar conttmt' ot rat,1ne. He al110 

noticed no slp,nltlcant dlfference in su~n~ content due to 

Int~raotlon .tr~ot. ot drying, ly. treat~9nt and .ulfur 

tumigation. He r~oordo4 72.5 per cent OU7.ar trom golden 

bleached raisins and 72.) p~t c~nt in .ultur bleaohed rat.tn •• 

R •• ulta obtained in the study a. 1ntluenc~ ~ maturity 

1. in consonance or the won ot Jacob (191+-2 and 1944). ", 

reported the I~ar content ot Tho.plon SeedleBs ralaln. 

inor,aBsd with altyMoement ot maturity or grapes Ilpto 24()B. 

In bot~ maturity stagea. o •• n drled sa.pl .. had 

sl~lflolfttly high!.', add than tun dried. fhe lamples which 

No.hed lye tl"flattlent (~SO) had lower percentage or acidity 

than the nOll lye treated one, (L090). l'hotJgh overall Illean 

valuo. tor lye treated samples had indlcat.d hl~h.r 

percentage ot acidity o.er non-lye tpeated, the higher 

acidity in roe,pect ot 1)'1'1 treahd .I.llfIlPed .8l!Ip111 Nay be 

4~e to hl~bnp abtorptlon of SOa Qonl'Q~ent to .tt,ctl,. 

cheokln( and expolure ot waist tll80e. 

A dlrect relationshlp betwten concentration ot 

101tur tumlgatl~n and acld content ot ~l.~ W&9 obae~,.d. 

'l'he interactlon or dl'Ylfl~ and lie treat .. nt, l,y, treatment 

and IllifUl" tUllllaaUcm all., varied slgn1tlcantly. 138t .. eGn 

two stag .. of maturlty, the drltd product ot tiNt stage 



~.turltr had hl~her nold contant thanthe D~cGnd steg •• 

Thl. dltre~.nc. in aold oontent betwe.n two ~aturlty .t~., 

as lntlullft.,.4 '" 41ft.rlftt trfttJIenh an4 drylnr. method. 

W'~e tonal.tlnt. 

Hlgh.~ •• 14 oORte~t in 41h1draitd grap •• than the 

natural drled grapelJ ha" be.., ".ported by Jacob (1942). 

similar tlnd1n~. to thl p!'~.ant .td~ In r •• Ptot or 10 •• 1' 

aeld o,,"tent for gullll!' blROh.d nidi'll ha .. bltn obtained 

br Jaoob (1942). 

Ifttlractlnn ett,Clt a. obtained in ,,,1 •• tudy are· 

a1eo In aon.onanoe with tho studle. ot Jacob (1942). ~e.ult. 

obtained In re.pect ot acld1" a. lntlullfto.d lr l1111tl.ll'lt1 

h If.ll al pre-treabento Buoh a •• ultlU' tUlsigatlon and 

lye dipplng aZ'e .laost In ccntll'111a.u~ with the tlndingl 

ot Jaoob (19~2, 1944,. Ntchol~ and Chrl.tle (1910) with 

0,,,, drIed rat,In ot 1)oth the .tac •• ot matuJ'U, 

had .In 1aum ". F.. B. thall thl 111ft 4 !'led. Th. naplal 

trented with 0., per c.n' lye lolutlon had IGwer N.E.B., 

tban thG non-lyo tr~ted sample,. 

A dlreot r.~tlan.hlp bet.otn oonoentrntlon 01 

.ultur f~l~atlon .n4 ".R.B., or raisin. waf oOlerYed. 

fh. Interaot!on 01 11' tl'9atmtl1' and 4eylng, 1,v1 

trAatmAltt and ,gltll!" twllgation had negath. W11Il'nc, 11ft 
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)etw •• n two .tag.. of ~a'urlty, the dried )rodyot of 

flrat nta~ ... 'urltJ had h~h.r N.3.D., th~ thl •• oond 

Result. o~talned 1n 'hi .tudy as 1nt1u~no8d ~ oven 

dryLv" lye treat •• n' and nlfur tllldglltlOIl ."8 In oan.o­

Mna. wltl\ 'hI work. of Ntls •• 1n .u!l. (1942). H, rlporh4 

that th. enl$1lt loU,-1', in th. dehydrated product wa, 
app!'Oxlaat.tt one tinh of that of tho IIhad. 4ded. 'fhh 

varlation 1n ox14atlvi aotl.1t 7 • ., aooount tor .om. of 

the dlfterences iR th' storage ~ua11tl •• ot thl two t1P~' 

of ral,ln.. Ht has alGO ob.trftd that lmnerBion of grape. 

~ hot 11' rt4lc~ th. Inayaatlo &.'1,1'1. Th~ turth~r 

.tate4 tbat. ~n.,.atlo actlv1t.v Ift'th. lultur bleaah,d 

ral,ln' d,lreal.tl wl'h lnor .... in length of .ulturlng 

period. Thl hlr.h •• t aolowred ral'~8 were obtain.d when 

grap .. W!'Ire eu1!"rtd tor 2 hOllra and th. darkost l'1hen 
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they were lIu1tIlt'ld tor 1 1\01U" or l.se. Ql'tL,.. Illltllfe<l 

at the hl~bo.t oo~etn'ratlon ot SOz tor a ~l,en period ot 

'la. had le.s enzyme aotlylt, than tholo aulturtd at lower 

conetntra'\1on tot' thl IBllt period of ti •• , 

HIlI'Oin and Cru ••• (1940)(al quoted bJ RUle.in J1 11. 

19"2) found that ,err h1gh' concontpa,tlcn ot SOl ft. reqlllred 

to ~aGtlYate • grape tnSlat preparation. Oxidant lot1,1t, 

daC"'lsed gN4t.11lu, ... th. ooncentration ot SOa lno~eatled 

tros 0 to ~'8Q lIPl' but ft. tlot ",tl"l, lnhlblh4 at any 



.onoen~rat1nn. H.lk.l s1!l. (1972~ allo obaerv,d th~' 

eolour of l'al.lns a. d.htla1ntd b)' It. opt1ca1 den.tt.v 

d.,.lop~ .lowly dur1n~ .to!'aRs. fhl. MG¥ b. dUI ta ths 

inhibition of browning re~otlon .hloh --, ooour 1n ralain. 

by thlt aul!lIr cltad4, pre.tnt. 

Atalla Dan J1!l. (1917) Itated thllt crape_ treate4 

wlth 0., »11' cent boll~ o.~.tlo 100a and 10 og '~lIr/kg 

ot trult tor, houri had the low'at N.£.3. (0.862) when 

oc:apar.a b control (0.1192). 

'rhO"' .u J1t (196) reportr>d that b1'ownlng d,Cl'>lllOU 

with the lncroale In SOa COftttn\ or 'hi pro4~c'. 

~un d .. hlt rtll.ln. ot fl ... t !'Jtq. !IIIltlll"lt.v uhlblt.~ 

htgfl'l" Nflydtatloft 0,".,,, ."en drl,4 •• pl ... 

In contralt. ., .. dried Iallplel ot I.oond .tage 

maturity .xhiblted hl~h.l' ... hydrablllt1. 

Iq. trta.lJllftt /treaU,y influenoed ,.tllYd.raUon 

potential ot rallltllJ of both the aatgrity "roll.PI. 

Lt. tr,,&ted II .. ple. 01 til'll' It..,. 1':I&\ul'liJ Nidn. 

attained Il \f.~ht ot 6. "'1 If u agalnd 8. J~'1 II of 1I01)"'l,)t. 

trated onee. whln !'.",!Stated tor 20 _""ut •• 111 btUlng 

A ulJ:olllal' 'rtnt! wa. allo _hlbU8d 1n •• cond Qta.;e 

IIstlldty ras..tnl whe". "" 1" 'rtdol! 0"" atta!nad a 

'7 f; 
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w.lcht ot 9.0).~ as a~alngt 8.82 g ot non-trtat.d on ••• 

A. the conoentraUon ot ,,,UIlI' falgaUon !nor .... d. 

there was deetta.1 in rehydration ot rai,tn. In both. .&tllrlt, 

Itag'" In ca •• ot tlrwt ,taq. the 1.a.t w.lght (8.115 

and 8.1,) ma~ aseoclatad with the raisin. which reo.l,.d 

15 g ot .u1tur tuml~atlon, wh.rea. the high •• t wal aSloelat.d 

with the fton .. ulfure4 onel (8.405 and 8.8)S e) in case of 

tint ,tago, SlmUar trend was o'buP'Gd in aeoond stag. 

of .atwrit, al.o, 

sl~lfLcant dift.reno. wa. alto not1c.d dUI to 

lnte~etlon ett~.t of 11' treatment. .111fll1' treatment end 

drying IItJtho~a. 

Hl~het rehydration aS8oclat.d with l1e trtated ral.ln. 

onr no"-,,,_ t ... at~cI rd.ina probs"bly due to ''''Okln« 

att8cted t, lr& tr~at.tnt whloh facllitat.s water to lIo,e 

~to ral.~. ta.t.r. 

'hora' .u 11. (196) b .... obatll'l"Yed .bllar '';N'l4 and 

.ugg'Qt.4 that Oh'Ok~ !ltcht have baattned the reeonntitwtlOft. 

In t~l9 atu1J. 1t wa. obsorvcd t~" a. th. 4ono.ntra­

Uon ot alllfllr incre&aed. r.dllotion in Hhydra'\lon '11&8 

noticed, which ... , be dlle to a1tsl"a'Uon of atrl1ctLare. and 

or textiaN of the Nbin". fhlt obnl'Vatlrm it itr6l\3"then.d. 

'Moa.,. ncm"'lllltlln4 raidns h'ld lMthr rehydraUan than 

Il11fll"". 



Sicond ItagO llIahrl tJ rall1nl .cored h hht .. tor 

dlt't!lront orgafto-l0pUc quallt!" than the th'.' 1I't~ •• 

H~"n contmlt of fJU~aN. high "'11'11:1011 ot :102' 

bitter ott,c' ot ~. ,pea'men', 1, •• aold Dentent, 

.lnl •• K. R. B.. have cantl'lbutedtol' hleh 9001'1 reeol'ded 

by .. ocmd .t'RI.hrlt, rabin., 

Ral,ln. that releh,' lyt tre .. traent. "UIIIII!II do •• 
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ot lultul' and Of.n drild, .oored hl~ht.t 1n both the 

lIIa'u!'!ty ,t~,. "" .. G"p!red '0 nattaZ'l1¥ sun dried "Uholl' 

any pr.·traatm,nt. 

Slrdlar rllulh are obta1fto~ by Allb! D.,_ .!1!l. (1971) 

"ho tound t~lt choekln~ with O.S plr cent bol1ln~ solution 

ot caLletto ,ada tar S second., A .. lt~rln~ with 10 g/kg ot 

trut t tor 1 "OLIN Mel ovan dried hact 10ll'l8' ". e. <I. and 

highe.t !302 retention and 800r.d a. th. bt.t tor organo-

leptlo qualltlls. 

As r~~ard. 0010ul' lntillenc~d ~ sultur t~lgatlon, 

MI!"It and Phaft (1944). Thorat J!.!1. (196), Rlohard. 

(19)0), H~,slln 11 11. (1942), Jacob (1944), Good~ 

(19S1) hav, r8porttd that OpUIl1Ul1 dOl. ot lultlll' t\llligattcn 

would wpart. btU.r OGiour b:i nctucinl( tnl1Jlatlo brownln,~. 

reta1nln~ hlghel' peroentage ot a90otblO .old a. WIll act 

a. an ..,U .. lot'Of)lal agent ~Ilrlrut ,tOragl. 

A. faf' a. tht adnfttllllo ot •• ohanlcai dryltlJt oV'1' 



IW\ 4ryinl ar. ooncerned, Thorat .!1!l. (196) rtport.d 

that tho aold~ bleaChed ral.~ •• 8r8'.08t attractive 

in appearanoe. M1chol. and Cbrl.tl. (19)O) hay. also 

reported on the benefiolal influonoe on quallt1 ot ral.ins 

by dehydration. 

'tD 



SUMMARY 



'rhe UtQe l'tqui t'td tor 1I0Il\ drylftg It natlired grapes 

.at onl1 10 day. a. a~alnBt 11 dais tor 1.,. mat~r.4 

Matured ~rapeB ~p.talft.d a mol.tura le,.l of 11.1 

p~!, oent wh." oven d!'llct tor 18 haul'S (' hour •. ) 10'C + 

10 h!'f Q JSOC) wh~pea. 1 •• , matured 0"" had 21.)2 per 

cent at the .net of a sigllar dr.r1n~ pariod and conditlon. 
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Th. rai.ln. ot 8,00n4 ,tag. maturity had 66.51 per OGftt 

of rtdlCln~ oU1are wh@rea, 62 per oInt waf retain.d b,y the 

first stage rahin •• 

the add oontent ot tirst .tll,~' lIIaturi ty Nisin. 

wat muoh hl~htr (2.68 PPt' clnt) than the leoftn4 stage 

matu!'lty (2,05 per cent). 

Retention of R02 content was notioeablY ~lgh'r 

(l92. S PlA) 1n ihe .,ool\d .tage aaturity !'lillA. oOilpared 

to 261.27 PPI S02 in tit'st .tage aatllr1t, rabin •• 

M.~.B., wa. 1, •• (0.71 OeD) in second a~9 al 

compare' to flrat stale maturity ra18in. (0.82 O.D). 

3.{o..,1! 
tq. tn.ted naples dried in 8 day. IIr118l' than 

lJ. 

the control ... pl •• durlng aun dryin~ ot a.caond .tag. 
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lrap." and 2 darlJ 1n oas. ot tl"t .tag.. f"oll~h ""'tn 1m, 
I 41tte~enQt batwtan two maturity ,tag.; with regard t. 

t1", taken for 4r.v~ ot ly. dIpped "'Pl." ~'OGnd ItacO 

lIIat,,!,!ty gnp'S requlr,d OftI.)' 11 days 81 altain ... 10 dq. 

In 011', of Utlt .tag. R!'Ilpe. tot' !lUI'\ deylng. 

~e trea'.d .',n drltd .ample. of "oond .tag. 

aatllrit,y r.tained 1,.44 par oant ~.1n.t 11,55 ptr oInt 

ot ~olatura on It. oontrol ... ple. wh,rea' 1, wa. 19.69 

and 22.71 "'ptotl'11, 1ft tht t1ret 8'~t I .. pl ••• 

Dipping ot grape. with O.S per otnt ho' lY- 'Glutlon 

tor S a.oonu had a "l'f dgnltloant etteot on th. deyillg 

of ~1'Ilpe. in bGth aatllrlty Itaga •• 

tq. trea'tlllent "dlloed the Ural roqulrtd tor .un 

dryln~. Th, treat.d ... pl •• r.qlllrqd on11 49 an4 48 hour; 

of IXPO'UI'(! to .un tor tlt'ft and lIoond .tq., of .durit, 

whlt'llas the control .aIlJllt. n.od.d 60 and " IIOIIE" ot 

txpo.url to attain til' sam. 1 ••• 1 01 .olaturo content. 

'fhe 'r.nd ft •• l!tila!' in ",n dry!n3. ". treated 

a~plel had loet l' and 14 ~.r c.nt: b,y w.l,~t in 080 • • t 

tlr.t an4 ,Icond .t." .. ot .atlU'lty 4Nptiil r.IJPooth.l¥ 

and respecti., oontrole had l •• t onl1 11.9' and 72 p.r 

.ent ~ wol~ht at the .nd ot the dr,lng per10d. 



Abso7"ptiol'l and retenUon ot S02 In lye dipped II8IIplGI 

_me ~reatnt than the non-lYe tre3t.d on" In both thl 

.t~ .. ot sahrlty. 291 and '99 p~ ot so2 "'a retained 

by t,,1'1 lye trytec2 slIIlIplol of tll'llt and socond .tase. grap •• 

and rqlpootl,. oontrols r~taln.d only 241 and ))8 p~ 

"alp.ot lYely. 

P.roentag. aold eontent of raisin. ot both stages 

was lower (1.80. 2.27) In lye troahd aampltl oOllpared to 

thl non-lYe treated sampl •• (1.81 and 2.4) per oent). 

However. lye treated and sulfured aaaplee had exhibited 

hl~h4" acid conttnt over Ju t 1,1 dlpped and &8 .ell 

al control which lIay b. due to hhher abaol"J)tion of SO! 

in such Iuple. perhaps duo to the l"oreallle In Il.lrtaoo 

ana o_uud by checking of akln 'by 111 treatment. 

I Roduct11lg I sultar, WI" tl)und tl) bit higher 1n lye 

treated ,am pl., (62.13 and 66.S1 per cent> 1n both flret 

and ,eoond ,tag" where.1 It wa. lower (61.87 and 66.2 

per cent) 1ft control. 

Raisins of ly. treated grapel had lower N.R.B. (0.011 

and 0.066 0.0) in both flrat and I.cend stages whereat the 

r •• pect\~. control lampl,s had hl~her H.R.B. (0.089 and 

0.076 0.0) re,pectl~elJ. 

RohYdration for 20 minute, 1ft bolllrut water expre •• ed 

\he ,~p~rlo!'lty of 11- treatt4 lampl •• ovtr non-lye treated 

on .. in ab,orpUon of water In both the stagll,. fhl f1rst 



stage gr-ripe. exhlbltl4 an lnorealls ot 3.8 lift' 0.,,' in 

we!?,", ."err>&o th .. 4.2 POI' OInt lnor.... in •• l~ht no 

obs."nd In .econd .t:~. crap •• 'hM 10nt1'01. 

L,y. I1lpp04 .<Ulpl •• ranked tltU'r {Ll S.06) ""r non 

lye dipped (Lo 4.25) 1ft r8.p.ot of oolour. 

sulfur tll19 \v,at l2D 

Irre.Plotl,. ot dr,vlnf. •• 'hod. and ,'.~. of maturity 

Idltur tUMl~atlon had a dlr •• ' relatlon.hlp with ... ~ar4 to 

dryln~ tl •• and .ot.tur. 101.. When grlp •••• ,. .ubJ.ottd 

to 1S gl'8lls/kg 01 tl'ult. ,UUdl' tUldgaUon tor , hOIl" 

ther. was 11 Ndu.tion ot 2 and .) houl'S 1n ca .. ot ,un dl'fln( 

for tlrwt and seoond st~IS 1'.~p.ctlyet1. 

Ullllarly. the oy.n dried , .. ple. wlth U l\ru, 

lulturlnR bad rldllc~d .0Ia'llr. oontent of J.1 and ,.0 per 

oent l' •• p.otl •• ly ,tor ttrst and .Ioand .~ •• grdpt •• , 

thl end of 4r.rln~ perIod, oo.~~d to oontrol. 

Sulfur f~l~atlon .ho •• d no oon.l.tent influenoe on 

rnducing augar Gontent of ral.1n,. Uow"e .. , ,ullu"" 

l't;l.l!Jln, reoC)rdtd hl~h.r pero.ntage thM non-.ultll1"tcI on ••• 

Iftere.9~ In cGftoentratlon .t sulfur tuml(Atlon 

lnG~'A4 .old oont.nt of rat. ins. 2.) p.r oent aold ft. I'@eord.d ltt raisin • ..mloh reo.l,14 hlll:h.st dOli 01 

9ultur tu.laatlon (1' 1Ikr. ot t~l') a8 &1,ainat 1.al pet 

oent in non •• ultur.4 on .. In ca~. ot , •• ond .~. ,rap'" 



4 Ibllla!' tl"9ftd WIll obfle!'ft'd In tint atsgl grapnl aloo. 

. Inarr.&'9 in conoentration 01 sulhr fUiTllgaUon 

1no~ue!l retention ot 902 oontent in raisin. in both the 

,tu.n. Second stqe grapea twdgated at 15 I Iilllltlir per 

k~ of frdt r.talfted rn ppa ot S02 a. ~alnllt none in the 

non t"eatad on... ,"11 wal the ca .. in tint .t~. alat. 

Th. M.".a., waG red~ced a. the concentration ot 

,ultllr fumigation lnor~a.e4. tn oa,. of seonnd ,tag. 

(tapeR treated wlth l' g Sultll~, the O.D. wa. on11 0.0)2 

as against 0.099 in control. fypical tt'end wall obler.,d 

l~ fl~t stag. gr.lP~8 &9 well. fhi. ~dlcat... r8tlntlon 

ot M .. l!;hlr <luant .. ot 002 1n rabin. wolll.d l"pro." c.olollt" 

and in additIon avo14 .arly dl,.~lora\lon 1n qllall\1 41lr~ 

.to~o. 
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Rehydration of rat.ina doorea.~d as the concentra­

tion of .ultul' tuml~atlon lner.atod. SeGond .tage matllt'ity 

. grape. r.c.lylng 1S g ot Illltur tUIIl~atlon hll4 only 68"8 

per oent r.1\y6ratlon Wh8l\ c_parld to 89.4 per cent in 

non 'Qlture4 !'Ili,ln.. Firat .tag. lrape •• xblbit,d 

.Llllar trand. 

ttl. 'rat \n~ tor • CO}.OIl1" 1.pro"ld a, the oonoentra­

\lon ot .uttlll' tumlRation lnorla •• a wherea, 1t was the 

oPposltl tor 040ur. pltt ... gram, ot .ulIur fumigation 

rteorde4 hlgh.,t ,o8rtn« (1.1) tor colour and lowis' tor 

oto~t' (1.2) 1n tb. cat. ot aecond _tace grape •• wlth e~11ar 

rating 1n U..... ,tag, alec," 
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IntgtactlonS 

Grapal of leoond at8,f;1J lIatllrl t1 requlr~ onl1 48 hr 

to 4ry due to lnt.raatlon .tteat ot lY' treatment. 'Lllf~rLng 

and "lin. deying. al ~lnlt SO hr tor lye tnat.d .un dried 

and S8 hOLl", tor natural.. It \'I&Q .1mllar in !'~.pec' of 

o.en dryln~ at both stag.; of maturity. 

Kont of the lntef&ctlone ~howe4 sl~ltloant .tt.ot 

on , .. .duling' sUgar eont.nt ot ralslns of bnth the .tag.l. 

All tr.atment comblnatlon9 had Ilgftltloant lnfluenc. 

ov.r ae14 content of rat.ln, at both tlrlt and leaond etage 

aaturlty ~rapI9. In •• 00n4 It~. graptl the maxbnum aal4 

content of 2.)0 (L
1

9,> waf r.co!'dod In ral.ln. obtained frO'iJ 

lye treat.d and 1S g sulfur rUIIlga\lOll and 'h. mlnlmwa of 

1.ftO (L1S0} was found In ly. treated but non·.ulturtd .aapl.,. 

Slallar wat the trend In tlrat ,t&:to lIIatUl'!" grapu. 

Optloal 4enlity or 0.026 wa. reGorded In ralaln. 

whlch •• re lyl t!'f).ted and lultllNd with U g whlre.' th. 

Maximum 0.0. or 0.106 wat .. looJ."dld IIlth non If. and no" 

dultuPtJd rat.lns. rh~'" d,tInIte coe,ltmant.r,y 1/110. 

ot lye treatment and 'Llltu~ concentra~ion on M.P..B. , in 

seoond .tage grape.. similar was the nit in tit.at 

st&ll ~rapes ae w.ll. 

~'hYdrat1ttn ot If. treated. lj g IUltured raisin. 

~aa the 1 ... t ottmp3rf4 to lyo treated non .~ltur.d on •• in 



Cat. ot a.cond et~. ma~qrttJ ~rap.a with alallar tr.nd 

In tint I1t~. allo. r.taxlaUlll rehydration i. r'Gord.d In 

ralaln. of 11' tront,d but non-llllll1red and tho 11:'.9" was 

a'Boo!at,d with non lye troatod, 10 g lultllrtd lampl.l. 

In cae. of leoond etlR' maturity, raisina obtalned 

from graJ!&8 treated with lye BolutlOft .an4 10 g at Illlfdr 

tl1ll~atlon and Oytn dried ranked best In organoleptic 

qual it l.s. Sicond btlt wal thl ralline with ,ball.r 

treatment and llin dried. The 1 •• ,t ~Anked wae ral.ln, 

obtained wlthollt any other treatment. irr.ap.ctlv. drying 

.ethocl. S1milar watt the ca •• In 11r.t stag. lIIatl.U'lty 

grap •• also. 

BG 

However, out ot the two stases, •• cond Itag. matllrlty 

~rap'l w.re better than the tlrst clue to hlgh,r .core 

obtained tor all thl attr1bute'. 



REFERENCES 



UPllRRCNRS 

*Allba Dan and Anand, J.e., 1912. nalto roalolns when grapel 

ron in plant,. In!Wl JiW. •• 110)1 S-6. 

*Amba uan. Pande. ~.N. and Anand. J.e •• 1911. 3tudlel an 

rala1n production tf'Ofl Rroapel (lU!!. Ylnl'ora) 

~~wn under Delhi condltlonn. ~ i. H2£1., 

~(J), 215-219. 

~A.Q.A.C •• 1960. Method" ~t AnalYs1g. Published ~ AlaoO. 

Official !grl. ChAm., wa.h~tOft, D.C. 

BhDtia.B.S., Amin H.D. 8: Giridhari lal 1962 studies on 

de-hydration of some tropical fruits I_ 
Absorption and retention 0 f 802 during 
Sulfuring & Sulphiting II. 

l· ~ Scienoe • .l1. 63. 

~cltlc International RxpoBltlon. san Franclaoo. 

California Official R'POr1, ,. )07-)14. 

Blolattl. F.T., 1919. Dr1ed wine ~r~Pllt Method. and 

returns, stato Bo~rd ot Vltioultural Commllaioner •• 

saoraaumto. ~. l!!!ll.. UI6-9. 

Chaab8rB. T.C. and Poa81n~ham. J.V., 1963. Studio. on the 

tino etruotlll'e or wax laY1t1' of Sultana grape., 

Aqllt. i. Blo1. au.. a.818. 

87 



·QbOGma, a.s., Bhatt, ~.~. and Naik, K.O., 1954. r,ROM~r91al 

Prult, of Indta. Publlnh8d by MaOl!llllan .11 Co. Lid,. 

Bomln)'. 

Crua~w, w.V., 1911. The ettlo' ot sulfurous 8011 on 

tlraenta'lon organll'QlI. i. lIl4lII. ~ .Qbu., 

:. ,SI. 5a.s. 

Cruel'. W.V., 1110(, E.O •• 'rlar. H.,. and Le., •• , 1944a. 

Effoot of 8111titlrll on d'hydration UMl*ra'Ul't. 

~, U(Sh18. 

eru.ss. 11. V., Balog, R.a., Pr1ar, H.P. and Lew, iI., 1944b. 

Sulfuring to t.prOf. ,~etabl •• tor dehydration. 

£904 lacka, ~(1)1 'I, 62. 

*Cru8,8, W.V., Cbrl.tle, A.W. and Plo.sfojDr, i.C., 1920. 

the aV!1P'Ntima et grapes, £!!!! • .!!!!.!!. ~ !!!. 
!lull., ~1"'21-469 • 

• Oruala, W.T, and Ohrlstl •• A.V., 1921. Doh14ratlon .t tr~lt •• 

~. AStl. m· tI!A- JlIl1. t JJ&I $,-$4. 

EXarehol. A.A., Mo.ldl •• 1968, ChanG'S in total $02 content 

of sultu~ Sultana. 4upln~ tioras. and lAtlUlnc, 

of SO z 10.... in coloUl', ~ l!!Aa£. lIl!1a. lAY.. 

Prod., 1948 C~}. 

88 



barehe., A..A., IIMidls, Md Kaatou'l'c" <1.0 ... 1968. 

50
2 

absorbed by !'Jultana a. lntlCl(!f\Ced tit the 

t hit of .Illturln~. J!&11. tI£bw!.. lnU.. na. la.4, •• 

1968 (~) 

..... l".A.O. YI?&I' Book of Aroa an't! ProdLlcilon. 1981. Vol, ~. 

Published br F.A.O. ~o.o. 

Gee.M (1960) Some flavour and colour changes during low 
temporatura de-hydration of grapes. 

iI. lQ.QS ~. i2 (1) 146-147. 

-CrMC&P.vlo, Jlu 1969. Drying and proo .. dng grnpes in 

At"hanlatan. &a. J,. l:);W,. !!l., ~(3"19a.202. 

-arancar,yla. M., Lewl" w.J •• 1916. Drying ot grapea In 

Australla. l2d 'l'.9M21. A ... tl'l1\la. alU). 66.61. 

69-71, 16. 

Greer, L.P .. 1944. New hohnlq\los ptadllu bette!' wa.f'tiDe 

cltrus ClO!\otfttn' ••• ~~. 11,626-621. 

~8ft4el. C.R., Balll1, G.I. and fa, lor, O.H •• 1950. M •• sure­

.ont ot ftOll-lftsyJla'tlo brownlrul In dohyd't"ate4 

yegnable. during .to~ •• ~ tgclJnoloq. :.' ,1M. 



'ijelkal, K., Rl-Manawaty, Kalal, S.I. and 4boleld, M., 

1912. Chemical &nd 'eohnologloal 8tudl .. Oft 

d.hydratlon ot B.9ptlan gnpe •• A1d, • .!iU. W., 

.12( 4)1 111-18J. 

fhl) .tt~ot of pl'~t"atm.n. and .ubllqlltftt dryin! 

on the aotivlty ot gra~ oxida.e. Hllgard~. 

~, )47-157. 

'Jacob, H.P.., 1942. fhe relation ot maturlty ot g~Pts 

to the Vl.ld. a~po.ltlon and quult~J ot 

"lain •• Hll'?'l1~l!!. ,U(6). )21-)4" 

'Jaoob, H.~., 1944. Fac'ora 1ntluenc~~ the ,1,ld, 

compo.ltlon and quallty of ralsln •• Unl¥. £!!!!. 
]!B. ,na. !!!ll., ~. 

Jewell, w.~ •• 1927. sulfuring drl~d trult •• l. ~. 

~"'t\_o. Vl9toEU' tU.4S1-462. 

~lghton ~lth~ 1980. Vltto~ltur' in At~hanlH1an. 

Wgl"lcl ~ ~('J) I 78 .. 84. 

'Lorut, J.D •• Marlt, :a:.n. and ,bher, C.D •• 1!140. 

Inv.,tl~atlon. on' thl .dlturln~ of fruit. for 

drylng. 2!.U!.~. W· lU· .aJl!l .. .ua. 

no 



Narit, R.M. and Phiitt, It,J., 1949. aWl dryln(~ or fruita. 

r.~11f. ~~rl. Rxn. Sta. elr., 392. 
~-~--- -

Mark, R,~., Phatr, H.J. and P~lar, KI, 194). Dehydratlon 

ot oherrles. ~ Pro~ust ii, ~(7).19a.201, 214. 

Mathew, A., 1928. M.S. rheal •• Llbrary. UnlvArslty or 

Cal1tomla. 

~ftlchol~. p.P. and Christie. A.W •• 19)0. Dthrdratlon 

of ~tape9~ Calif. Agrl. Exp. Stat tiull •• 

.... Petrllccl. canata. tI., Bolln, H.R .. Puller, G. and 

91 

5tattor6' AtR., 1974. Uae ot 01010 :101d del'iv:lt1v.a 

to aoesleNt. dey in!'; 01' Thollpson Seedleas 

I'.rapea. i. Am. m IDl,n. a2! •• ~(3).77 .. 80. 

·Pontlngi J,D. and t~cB0lU\, n.~ •• 1910. temperature and 

IS lppinR treatllleftt eftecta on deying rat •• and 

d1"Yln~ t 1110 of grapql, Pl'W\et and othlr waxy 

truita •. f!.2! Tecbn'1 .. ~(12hl40)-1406. 

RadlQr, F •• 1964. The prevention ot browning during 

4ryinR b.1 the cold dipping tr.at •• nt of sultana 

grap. •• J.,.lQ1. ~ AW., lJ1864. 

RlQhard., P.M., 19)0. Da!'klll\ln~ ot grape. 'Yl'llpa. 

Prult .Product, lou ~'l49t 



·91n~h. J.P. an4 Dhawan. 9.3., 1911. U.e .olar hoat 

tor pal.in .aktn~. tnd{~D ~ •• 1!(1)II0-11 • 

• ThOrlt, A.K., Bhatia, B.S" KYpPu,,~~ S. and 

!hatl., D.~., 196,. '~rth'~ studl •• on drying 

of Indian ~raPt •• ~ !loiona" ~'97-114. 

-Wlnkler, l~~, 1974. General Vitlcult~, Univeraltl 

ot Calltemla Prellh !eft,l,y an4 LOI Ang.les. 



APPENDIX 



MaximU1ll and IIItni"'l111 t .. perature, relatlv. 11l1li141'1 and rdntaU 

data durlng the Bun 4rvlng 

Data 
T I\1t ptlrntlll'4l R.1ath. Sun .. ---.. ---_ ...... _ ... hlr.lldlty .hln. Ralntall 

MaxillUII Mlnba .. hours 

20-J-1981 J3.2 21.S 46 6.1 

21-,-1981 JJ. S 21.0 48 9.1 

22-,-1981 33.S 21.0 .. , 4.1 2.7 .. 

2)-,-1981 )2.0 18.0 '7 9.4 1.4 IIIIll 

2".).1981 )).0 18.0 44 11.2 

2S-,-1981 )4.0 19.8 46 U.O 

26-,-1981 ,).0 20.0 '" 10.8 

21-,-1981 )).0 19.0 52 8.8 

213-,-1981 33.0 21.0 58 1.4 

29-,-1981 )2., 21.0 41 10.9 

30.)-1981 )). , 19.0 41 11.2 

'1-)-1981 )4.0 20.0 4S 9.2 

1·~1981 34.2 19.2 S2 9.8 S., IItl 

2.4-1981 )4., 22.S )9 8. , 

).4-1981 ,4.1 22., 'n 9.4 .. 
)4.8 22.0 ~, 10.5 .. 

4-4.~981 

24.9 22.0 S1 9.1 .. 
,-4-1981 

6.4-1981 )S.2 ZI., 46 8.6 

7.4-1981 'S.S 21.S ltl 8.6 

8-4-1981 ".8 21.' J) 9." 



94 

Appendix.r (contd.) 

9-4-1981 ).s • .s 20.0 31 9.9 • 

10-4-1981 ).s.2 15.6 )1 9.8 

11-4-1981 )6.0 11 • .s )1 u.o • 

12-4-1981 )6.0 20.0 46 10.9 

1)-4-1981 )5.0 19 • .s 4) 10.2 • 

14-4-1981 )5 • .s 21.0 45 8.5 ... 

1S-4-1981 )5 • .s 21.0 51 9.2 

16-4-1981 35.2 18.0 5) 10.8 22.2 I!IJI 

11-... 1981 )4.0 18.0 41 10 • .s 
18-4-1981 )4.6 20.0 49 9.8 

19 ... 4-1981 ,~ • .s 20.0 59 5.-4 41.0 IIIlII 

20-4-1981 )6.2 21. S 49 9.9 ... 
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