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CHAPTRR I
INTRODUGT 10N

Grapes, Yitls yinifora is one of the commercially
important frait orops of thae world,

Avround the world, grapes ocoupy an arsa of 10.1
uillion hectarss (P.A.0., 1981), The Indlan sudcontinent

has 10,000 heotares (P.A.0., 1981) of which 5895 hectares
are In Xarnataka (198283, Departaent of Hortioulture),

Grape cultivation in India {e oconcentrated in wet
tropical and temperate zonas of northern India and states

like Karnataka, !laharashtra, Tamil Nadu and Andhra Pradesh.

Tha Important varietles of grapes zrown in India
are Thompaon Ssedless, Anab=j=3hahi, Bangalore Blue, Gulabi
and Cheena Sahebi, The average yleld per heotare ls about
20 tonnes in India, which is muoh higher aonpared te the
yiold in other parts of the world.

Kamataka s endowed with very favourable ¢linmatlo

conditlons for cultivation of grapes. Out of 5895 ha

under grapes in Kamataka, dangalore district alone acecounts
for 69 par cent (200 ha). Thompson Seedlese occupies about

20 prr cent of this area and tho rest with Anab-E=3hahi,

Bangalore Blus, Gulabdl and other varleties.

The averaze yiald of Thompaon Seedless rRrapes le

about 16 tonnes per hestare in Karnataka. The aost of



cultivation of thls variety iz comparatlvely much hizher.
Hany a times, large quantities of seedless grapes accumulate
{n the market during peak gsason torother with the other
varieties, Slnce the prlee of the seadlosy varletles will
bs much hirher than othars due to hlzher cost of ocultlva-
%ion, it cannot conmpete with other varletles in reupo&t of
price and thus nccumulﬁté in the market foroing the
cultivators to nake distress oales, resultinz in heavy

finaneial loss,

Divorsion of Thompaon Seedlens grapes for processing
and vaisin making would enable the cultivatorc to proaure
reagonable prlei for tholr produca and to aveld economlc

logs 4uo %o dlotress salés,

In India, saveral efforts have been mads for making
ralaing from looaliy grown seddless grapes in different
places (Thorat gt al. 1963) Singh and Dhawan, 19734
Auta-Dan ot al. 1977).

However, these efforts have not been succesaful

due to lack of standardleed prncouahng procedures and
taellities, '

Since there 1s an adundant supply of Thompaon Seedlesa
grapes durlng tho semson, utilisatien of the same for ralgin
waking will cut down the draln on forslsn exchanze to a

greater oxtent and will also be a gource of asgursd income
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for ocultivators,

Several fastors such as Agro-cllmatic conditions,
variety, stage of maturity etc., influence tho quality of
raisine, Therafors, a study was undertaken with the
main abjective of atandardleation ef 4lfferent proceasing

procedures for obtalning quality ralsins,

Tho following faotors were gtudled to establish

the optimum level of treatnents requirsd to get quality

ralsinm

1, The aoffnret of stage of nmaturity on the quallty

of raleine,

2, The offsst of lyo treatment on the rate of

drying and quality of ralslns,

3, The effect of sulfur fumization on the

quality of raisine.

4, The effect of drying methods on the rato of

drying and quality of raisins.
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CHAPTER IX
REVIEW OF LITPRATURE

The literature pertalning to various taohniguas and
or pre-treatments in preparation of ralsing 1o reviewed
in this chapter.

Chewa st al. (1954) have reported that cultivar

Thompson Asadless was moderately rich in potassium, cazlglum,
nmagnsslum, phoaphorug, sodium and found te contain 0.174
per cent N, 0,022 per gent ons and 0,047 por cent K0 ae
water soluble qonstituents. Singh and Dhawan (197)) stated
that Thompson Seedless was an excellent varlety as its
berries wers 11zht golden, uniform oval, medium in size

with Pe9¢S., of about 20 per cent.

2,2, Influenoe of gagggggz of grapey on the y1s14 ang
quallty sopscta of ralping

2,2.1. On racovery of raisins

Phe Husocat of Alexandria exhibdited a ratlo of 4.3 for
grapes of 18° Balling to 2.1 for grapes of 28° milling,
whereas Sultanla {Thompaon Jeedless) was found to have a
ratio ranzing from 4,6 for grapes of 20° Balllng to 3.6 for
grapes of 24° Balling (Blelettl, 1915}  In another study,
Blolett]l (1919) observed an avorage fncreage of 15,93 ka per
tonne of frash grapes for sdch added degree of sugars

Jaood (1942) roported that the increase {n T.5.8, of ralsin



grapes from 18° to 297 Balling n the fresh fruit was
routhly 70 per cent and the increase in welght per unit

volune over the gans range of maturity was about 18 peyr cent,

262024 ag oo

There was an ineroase In surar ocontent of ralsing
ag the maturlty advancad from 16° to 24° Balling, At 18°
Balling the sunar content of ralsins was 69,5 per cent and
68,7 par cent respectivaly for dehydratod and sunedrled
lots whercas at 247 Balling 1t +as 72,8 per cent and 71.5
per cent rospectlvely calculated as invert gugars and based

on ralsins of 15 per cent molcturs sontent (Jacebd, 1542).

22,3, 0n 8cld content

Jacod (1942) obssrved that the total titratable
acidity of the ralsins decreaced markedly with increase in
maturity of the fresh grapes in tho early part of the
ripening perlod, Aa the grapes bacome mors mature, the

rate of decroass in acidity of ralslns begane lasa.

2:2. 4, 9;] 'Btg: &]!0;"513 gﬂlld! Qf E;!g‘!

According to Jacob (1942), the water inmsoluble sollds

of the raising made from grapes of 19° Balling was 7.0
per cent whereas in raleing made from grapes of 24° Balling
wag about 5.7 per cent, He observed inverse relatlionship

botwson maturity of grapes and per cent lnsoluble aollds.



2.3, Bffoct of dry's

ralslng

Pruits have been preserved by drying sinos the dawn
of history. Most of the ralslns are produced y moans of
solar drying but use of dshydratjon bogan as a means of

salvaging ralslng when sun drying conditfons were unfavours
able ar Ilnsurance azeinet rain damage,

2.3,1. un dryiog

Grapes dried In wun had higher level of ensymie
activity and darkened more rapldly in atorage (Huswaln
ot al. 1942),  Jacob (1944) raported that emulelon treated
grapss were rack drled in earlier stagzos and than exposod
to. |.un. during later stages of drylng to changze colour
from green to yollow or light brown, JMark and Phff
(1949) obaerved no discoloration of ralsin when treated
grapes wore exposed to sun for ) hourg a day and ctikad for
the rest of the dryins perlod protacting It from d4irect
sunllghts He also reported that over exposure to sun
was found to produco undeslrable pink brown or amber colour.
Ho. obgerved the zrapes axposed to sun for J=h days and

gtaked nad reddich brown colour.

ps qucked by Graneavewme 01969)
4 Placher (1959) reported that suming of fruits

during drying ehortens drylnz tine fron four days to one

day without affesting quality. GOrancarevis (1967469)
raported development of amber golour when emulelon sprayed



grapes ware subjeoted for drying on racks under Australlan

oonditlonw.

Greenish yellow coaloured ralsins were obtalnad when
grapes were drled in shade houses in Afghanistan(drana-
sarevic, 1969), "Natural Sultanas* with bluish purple
ealour, distinetive flavour and bloon intact was succesafully
obtained by drylng grapes on trays on ground under clear
plastis cover (Gransearsvic, 1969-71). Ponting and
Mobean (1920) stated that Callfornla grapes dried under sun
resulted in chocolata brown coloured ralaine., Helkal et al.
{1972) have raported that grapes treated with lyo and sulfur
and sun drled had good aolour with a storage parioed of
32 weeks without any change in colour and taste., Singh and
Dhawan (1973} reportad that protection of grapes from
dirsct sunshine rosults in softer ukin and prevents excessive
dariening and lese of flavour. Winkler gt al. (1974)
obtmarved that Thonpson Jeadloss grapes dried on natural
conditione without any treatment {1ln Callfornis, Iran,
U.8.8.R,) would result in graylsh black and greylsh browm
ralsing with natural dloom largely intast, rather tough
skinned with neaty and charaeteristic oxidised flavour,
dry on the surface, no sticklness or olliness and with
1ittle tendency to cake In gtorage. According to Cranae
carevic (1976} dryling grapes treatod with alkal{ undor
optinun conditions would result in golden yellow ocoloured

rajaine,  He further stated that high hunidity and raing

~F



during drying results in brown typs raleins.

. Smith (1980) reported that grapes drled on roof tops
required 4ef daye for drylng and the resultant ralsing
were of red colour. Wheroas grapes dried in ehade houses
required 23 months with an end produst of zoldan graen
oolour, fullnese in berry and meaty,

2.3.2. Meghenical drving

Rapid loss of gugar was observed when ralelns were

heatoed %o Blb°c after bescening nearly dry,

At lowar temparature, the effects were neglizible
unleos ralsine wera allewed to over dry. Ralsinsg finlshed
at 70% mad exoeptionally sgood oolour and flaveur, Bleached
and machanically drled Sultanas were not transluscent ag
compared to sun dried ones, Drying for 16 hours at

73°c wag found guitable for lye dipped seedloss grapes.

Cryess and Christie (1921) quoted that Gad7ll gt al.

(1919) reported rapid loss of suzar when ralsin were
heated to 185°F after beooming nearly dry. At lower
temperature, the effnots ware nsglizidle. Cruess of Al
(1920) observed that rate of dryling greatly {increased

with lncrease in tempesrature. Further, thay observod
that hizher temperature had detrimental affaets on oolour
and flavour, if ralalns were not removed as moon as drled.
Temperature of 7J°c was found to be good for refular usa.

Furthar, they noticed that the colour and flavour of the



Jutee bty gaaking sun driod grapes in watar was much
inferlor to Julce abialned from nechanlcally drled grapas,
Nichels and Chrlatie (1930) stated that dehydration
offory Improvement in quality and yleld by making 1t safe
%o defer plcking untll full maturity i3 rsached and
raoomadnded a temperaturs not sxceeding 13°C as safe for
dipped Thompson Seedlass grapes, Thorat gt al. (1963)
reported that thi golden bleached ralalins were mosat
attraotiva {n appearance and ocomparable to markat samples
of Klghmlsh ralsing.

Drying of grapes above 70°C was unsuitable dus to
darkening of ralsine and enrinkins of skxine. Yhen dried
at 68°C and 50%C respectively the product retained 14,75
per cent molsture, 78.9 per cent of sugars and 1.28 per

cent of acld (Thorat at al. 1963).

Pont ing and McBean (1970) noticed browning when
dried abova 76.5%C,  Dut zrapes driad belew 76, 5°C

produced golden ocoloured raleing,

Amba Dan gt 8l. (1977) reported that Arying grapes
at 2 tcaperature of 70-75°C was thres times fastor than
at 50=55°C,  But highsr temperature pendcred ralsing
unattractive with brown colours Drying at 65+70°C
initlally and then lowarlng it to so-ss"c decreaned drying
tine and alao holpsd to retaln falrly good coleur In
relcing, Ges (1980) rasported that raising obtained from



drying grapes at #5—50"0 differod from sun dried ralsing
in having 1light brom golour, flaveur and better sanitation,

2+% Effoot of lye trontment on deying tine and quality
of ralsing

Certaln fruits are dlpped In alkall, both to ponove
the waxy coating termed "bloom" from the skln and to
induce minute ukin orackg called checka te faellitate
faster drylng.(Ponting and McBean, 1970).

241, Drying tine

Cruess &t 2l. (1920) have reported that Tokey grapes

dipped in 0, 5+0.6 per cont lye solutlon far 10-15 seconds
were thorouchly dried in 16§ hours, while the undipped

were not gufficlently dried aven after 40 hours, thua
doubling the time requirad for dryinge They reperted that
dipped and sun drled zrapes lost 65 per cent of their
walght and were sufficlently dry at 20 days vhereas undipped
grapss took )) days to dry. They also roported that
Thompaon Jeedless uqulmdlo.j per aent lya solutlon,

fo);d\'h."\l.h
Chen tore T, {1963) stated that rapid drying

rate wag obtalned in 2 mixture of span 20 plus potasslun
oarbonate. Granacarerlo (1963) and Radler (1964) odserved
that treatment with ¢old emulefon of fatty a0id derlvatives
befors drylng inorsased the rate of drying two folds or

more, over that of undipped grapes over a rance ot 0~50



por cent welght losss Dipping in 0.6 per cent hot lye

for 10#20 geoonda out down the drying time of 12 hours to

5 hours in caso of Kiohnish variety (Thorat of al. 1963),

9sAlum hydroxide 0.5 por cent with 0.5 psr coent

sodlun oarbonate gave satlaefactory chaocking and enhanced
dryine rate- (Helkal et al. 1973).  Petruscl at al. (1974)
stated that methyl oleate 4lp enhanced drying rate of
grapes and frulte lost greater percentage of welght during
initial 2-5 hours of mechanlecal drying. Amba Dan g% al.
(19?')) havs reported that dipping grapes in 0.5 per cent
boiling caustlc goda for alx seconds was found to be very
effective in checking and enhanoing the rate of drying,
Nichols and Christie (1930) reported that the yleld of
dippad grapes was lesg than that of ralnins dehydrated
without dipping due te loss of syrup in proparation and
drying rather than fron waahing out of suzar In the
dipping vat.

On the other hand, the yleld of dipped sun dried
ralsing were consistently higher than those of undipped or
natural ralgine. The lower ylelde of undipped sun dried
ralsing appsarad to reqult from respiration lesses during
slow drying or through fermentatlan.

They reported that the loss durlng dehydratlon was
never serious, though most complete conservation of the

#011ds In the frash grapos was accompllahed when they wers



72
dshydrated without dlpping,

2, 5. Bifne foxide a a 0
ralslna and lta ratention as influenced by drving,

Sulfur dloxlde/asid 13 nddod for pressrvation of
colour and flavour during processing and subsequent storags,
1t ls also used In prevention of ensymatic oxldative
change and microblal deterloration and ta Inhibit nen-

enzymatic browning In dehydrated and dried frults,

Cruess {1911) reported that sulfur dioxide has &
salective antlgeptic aation. More sulfur dloxide le
raquired to pravent formentative astivity and then to
{nhibit growth of mioro-organiems (Blolettl and Cruess,
1912)e

2,51, Quelity

Cruesa ot al. (1920) reported that colour of the
grapas Aricd in an evaporator was {nproved by short
gulphuring &nd further they found that 30 minutes exposure

to sulphur fumes wae found to be gufficlent for most white

varietiss, 1t was also not fced by thom that sulphuring

injured the flavour even when used for a very short length
of tine.
alchards (1930) notlced slizht bleaching and obeerved

reduction in darkening due ‘o sulfuring. The bdricht
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goloured ralains were obtained when grapes ware sulfured

for 2 houra (Kumsein et al. 1942).  Jaocob (194k) reported
thﬂt &lr;htnosn of rainine was directly rslated to 50,
concentration of fruits. Ralslns with 11,5-14,0 por cent

of malnture contalninz 2000 pm 90, rqtalned good colour,

Mark and Phaff (1944) mdvocated exposure of berries to

gulfur fumes for 2«4 hours to got yellowlgh white waxy coloured
ralslns, Higher penetration of S0, in the fruft before
dehydration was found to be beneficial to obtain better

coleur and to maintain antimioredial propertion in ralsins
{Gooding and Derkwerth, 195?). Thorat at al. (1963) obserud-
that inernase in 30, content would redusce trowning and afa

in retentlion of sgaorbloc aeld, Chocked bunches sulfured

for three hours at 10 g/kg of grapss mave desired light

brown colour (Amba Dan and Anand, 1972), Singh and Dhavwan
(1973) raportad that oxpesurs of barries to fumes for -4 hours
at 24 g fulfur/kg of frult gave sood raisin by fixing

the natyral colaur and preventing darkening by oxidaslion

durinz deying,  Jewell {1937) reported that glirhtly

darkenad drled apricots can almost bo completely restored to
thelr orizinel colour by treating vith sulfur dioxides.

Long ¢t al. {1940) recommended that 2000 ppm 50,
for apricot and peaches, 1000 ppm for pears, 600 P for

golden bleached ralsing and 800 ppn for apple, would suffiqe

for rotention of colour and flavour, (rese {1544} raund

that 250 P of S0, retarded the rate of darkening, asgeorblae
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aecld loss and €0y production ln erange concentrate, Sulfur
dloxide increased resistance of frult products te chanze in
colour and flavour (Crusss at al. 194ka and 1944b),

Bratla of al. (1962) reported higher retentlon of 50,
in dehydrated banans ovar the sun drled pradust, They also
roported that as the time of sulfuring fnereasnd, the driod
produet of banana retalined hizher concentratfions of 5050
Absorption and rotention of soz almo increagsd as the maturity
incesaged (Bhatia at al. 1962), Similar trend in retention

af soz has also barn reported in respect of papays, mango
and pineapple by the same authorw, '

Bhatie and Amin (1962) have rsported indirect rolatlon-
ship betwsan brownins and sulfuring time in case of
dohydratad banana, They have also reported that slizhtly
under-maturad Pachaiale banans had a tendency to tum leas
brown, probably dus to lees concentration of sugars Further,
they have obaerved higher retantion of 503 in dried product
tended to reducs browning In storage,



MATERIAL AND METHODS
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‘rfm precent investigation pertaininz to the Influasnce
of different stazes of maturity and pre=treatusnts of grapes
such as lye treatnent, gulfur funigation and drying methods
on quality of ralsins were carrled out with a vier %o
standardiss the stage of maturity and pre-trsatments ln order

to obtain commerolal gtandard ralsine,

Averaze maximun and minimum temperatures,, humldity

and rainfall data during the psriod of drying were recorded
and are pregented in Appendix I,

X ta a

3.1, Selection of vinevard

A typical Thempson Jesdless vineyard "Akshaya Fam®
at Jaededahalll on Hesssrghatta road was selected to prooure
frults for this oxpariment, The vineyard was about 3¢
to 4 year old, had moderats crop, maintained well ty
followine raoormaded package of practices. The soll type
of vineyard was sandy leam, Vines planted at 3.2 m x 1,75
spacing and trained on pandal aystem had normal growth with

uniform .runing, vines were not treated w#1th any of the

growth rogulators.

3.2, Sslection of samplaes and haryesting

Uniform branchas were taggod durint the firat weez of

narch 1981 so ms to obtaln evenly riped bunchew for the
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expariment and allowad to mature,

Prult bunches having T7,3:3, of 17-20 per cent which
way the normal etage of commeroial harvest in the area, were
harvasted out of tho tagred bunches during the mornlng hours
on March 20, 1981, Thls represanted the 'First stage’ of
matyrity, Tha material was brouzht to the post-graduate
laboratory of the Diviglnn of Hortleulture, G.K,V.K. Campus
Univergity of Azricultural Sclonces.

Sone of the bunches were allowsd for delaysd harvegt
zad frulto with 2124 7.5.%., ware harvested on April 3, 1981,
This repregentsd tho 'Second etage' of maturity for the
experiment, The material wag brouzht to the laboratery for

further treatuenta,
3.3, Ppeparation of sampleg

Dried, crushad or apoiled berries/bunchos wets removed,
Clusters vwere separated with the help of sclesors and barries
were thoroughly nixed, Then ths derriss ware thoroughly

washed in running tap water and agaln damaged borries were
removed from the lot, Then the antlre lot wag spread an

trays unifornly and lsft for alr dryins,

Barries wers 4lvided Into twe lote, The first lo%
of barries was dippod in 0,$ por oent Bolllng lyo solutlon
{sodlun hydroxide) for 5 neconds, USing maslin cloth.



Separate solutions of same concentration were propared for
each sample to malntain uniform effeot of the treatment,
Inmediately after lys trestment; .samplal were waghod thorouzhly
In running tap wvater to remove any alkall adhering on the

surface and then alr drled.

Lye treated berries wera further divided lnto four
lots, Onn 1ot sut of four was not subjsct to wulfur
fumigation, The other three lots wers wubjectsd to sulfur
fumigation at the rate of 5 zrame, 10 grans snd 15 Srams each
per kilogram of frult for J hours in clssed asir ti-nt
chanbers, Simllarly, the non<iye treated lot was sube
divided into 4 equal parts, out of which 3 parts were gubjscted
to sulfur fumizatlon at the rate of 5 grams, 10 grams and
15 srans each and the rsmalning part wae not subjacted to

sulfur fumigation.

Then each part obtalned ag above wag azaln divided

into two, one for sun dryinz and anothsr for oven drylng.

3.4 petallg of pre-treatment
3uMhte Lyo troatnent

A solution of 0,5 per oent sodium hydroxide was
propared -nd made %o boil, Samples deuignated for lye

treatment were dipped in bolllaz lye solutlen for 5 gecondg

uzing mus)in ocloth. Soparate solutlom of same condentras

tlon l.8s 0.5 per cent were preparad for sash treataent
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unlt to malntaln uniform effect of treatment. Immediately

thereaftnr sampley wers thoroughly washed to remove any
alkall adhering on the surface.

Jels2, Sulfyr fumjcatlon

sanples desiunated for gulfur fumization wers subjeoted
to tho treatment at the rvate of §, 10 and 1§ grams per kg of
frults in close alr tight chamders separately for J hours.

3o4.3 Drying
3431, 3un dpying

Samples designated for gun drylnz ware evenly epread
on zing trays of 32 cm x 25 cm and exposed to sun on the
roof top of G.K.V.K. Hestel for 8 hours a day from 8 AM
to 4 Pt t11l the requirsd dryness la achloved.

3. 4, 30 2. O!CH dﬂ ms

Samples designated for artificlal drying were wpread
unifornly on the trays of a 'Kilburm' oven and kept in the
oven for drying at 70°C after stabillsing the tcnperaturo,
After 0 hours the temperaturs wag recallbrated to 5§°C and
drying was continued for 10 hours as specifisd in the

Programme.

The sun and oven drled samples wers weighsd and
racked in 400 gauge polyethylons bage.
3 So ::GQ!BGntI mg ggglloat!‘ong

The treatment combinations followed for gun drying and



oven 4rying werm

Sun drying (4,)

1,
24

3
L8

b
6.

Te

8.

#ithout lye treatment without sulfur fimization (Lo

Without lye trsatment with § srams sulfur

fumigation per kg of darrles (Losl)

Without lye treatment with 10 grams of gulfur

funization per kg of berries (LgSy)

Without lye treatnent with 1§ grans of sulfur

fumigation per ki of borries (LOSJ)

With lye treatment without sulfur fumigatfon “’150,
With lys treatment with 5 grame oculfur fumigation
per kzl of berrles “‘151)

With lye treatment with 10 grams sulfur funlzation

per kx of barries “‘152)

With lye treatment with 15 grams sulfur fumizatlon

per ke of berries (LISJ)

oven drying (da)
W

qimilar treatment combinatione ware followed a3

montloned under mun drylng.

Raplicationss Three

Lye troatmen¥ o

Drying mathod es MNain plot

Sub plet

13

So)
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Sulfur funlzation «s  Bub-aub=plot
Deglgne SpLIt eplit plot

3.6, Qbgoryations recopded

3+61¢ Por fresh frulty

Jsbu1e1s Holaturer Molsture in fresh grapes was detsrmined
by A.0.ACa Mothod,(wFive replleations of 50 grama fresh
grapen were taken and berries wers cut into half. They
wers apread on potrl 11shes and dried at 70°% until no
change in weight on consequent welghlnga were found, The
dry walsht was deducted from frech weight and convarted to

percentace of molature prasent.

J.6.142, Acjditys Titratable mclidity was entimated by
A.0.A,Ce Mothod,

Pour roplicatlons of 250 gramo each fresh grapes from
well nixed lot were taken and julce waam extracted by using

a nixy (blender). This. julce wap utllised for estimation
of anid,

A known aliquot was plpetted aut and %itrated agalnst
standard molution (0.1M) sodlum hydroxide molution using

phenolphthaleln as Indlcator (A.0.A.C.s 1960)s The results

abtained wera converted In terms of equlvalence of taptarlc

acld and expresasd as a percentage.



3.601.3, Total goluble gollds

T45.8. of the julee was recorded using Erma (0,32 range)
Refractometer aftor making the necessury temperature

ocorreotions.

3064108, Reducing and total sugars

The ‘reducing' and total susars wers extim:ted by

the A.0,A.Cs Methods of Analysis (1960),

3.6.2, Por raising

For the purposs of analysis of ralsins, the molature
present wag adjusted to 15 per eent level,
3,6,2.1, Molature

Holoture wag estimatad by A.0.A.C. dethods of Analysis
(1960),
3.6.2.2, Bugars

Juzars were also cstimated by A.0,A.Ce Methods

of Analysis (1960),

3602030 Acldity

Aliquot titratable aoldity was estimatad as in the
cage of fresh samplos.

3.642.4, 3ulfur dizoxjde

Julfur di-oxide in raisine was sstimatad by Monler
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William®n diatillation method using ifodine and a distillation

tims of 20 minutes (A.0.A.C. Mothoda of Analysls, 1960).

306425, Bahvdration

Flve grams raicins ware bolled for 20 minutes in
50 ml 4istilled wator, Then the water was flltersd and
ralsing wore rolled on filter piper in order to remove adhered

moisture and then welghedy and presded ol gromd.

3.6,2.6, Non~enzymatie brownine

Non-enzymatio brownlng in ralaine was estimated Ly
the methed deseribed by Handal, Bailey and Paylor (1950)

3.6.2,7, Qraanoleptic qualitien of palain

Organoleptic qualities such aw colour, tante, odour,
texturs, appearanca and overall acgoptabllity of ralsins were

rated by adopting 0«9 wcale by a panal of judzes somprising

teachers and pestegraduate stuldents,

(1) 0 for very bad

{11) 1 for not acceptable

(118} 2 for maceptable

(iv) ) for falr
(v) 4 for moderately satisfactory
{v}) § for satiafactary

(vil) 6 for good
{vill) 7 for very gond



(1x)8for axtremely geod

(x) 9 for excellent

L.

2,

3

4,

5

3.7, Statigtjos] analygle

te [+

Colour

Taste

Odour

Texturs

Appearance

Golden yellaw
Yellow

Lizht ambar colour

Dark anber colour

Katural taste
Sweet

Seur and acid

(a) Natural
(b) of£f odour

(a) Meaty
(b) Pasty

{a) Non sticky
(b) Sticky

(e¢) Shrinkage

= best

= good

= agceptable

= not accepts
able

~ best

« good

= not accopte
able

« agoeptable

= not socepte
able

« aaoaptable

= not mcaepte
able

= Accgptadle

= not accepte
avle

Phe experimental data were andlysed by Fisher's

analysis of variance,

'p* tegt was P= 0,05 and P= 0.01.

The level of slanifieancs employed In
Critical differencen
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CHAPTER 1V
RESULYS

The results of the present study are j:rnentod as
followm

4. Anslyole of fresh grapey

Befors subjectin: the grapes for different treataents
the qualitative analysis for total soluble solids, musar,

acldity and molsture eontent wag garrled out,

The grapes havinz the total soluble solids ranging
from 1?-20°B were gongidersd ag a guiding fagtor for the

flrat otage of maturlty while srapes having 212478 wers

taken as at aacorgd stage of maturity,

The grapes at firat stage of matupity had 73.6 per
sent moisture, 16 per gent reducing suzar, 2.4 per oent
non=reducing suzars, 0,82 pdr cent acldity, wheresas the
grapes of mecond stage maturity were found te have 6.4

per' cent, 19,32 per aent, 1.6 per cent and 0.58 par cent,

regpoetively (Table 1).

bete El!ﬂ_ﬂm__me atu

Bffa £ lya ¢

Results ars prescnted in Table 2 and Pig, 1 and la,

Grapes without lye trsatment and sulfur treatment took
13 days to dry aw azainet 8 days in case of grapas treated



7Tabla 11 Parcentace of molsture, reducing and nonereducing
suzara, asldity and total soluble golide in
frash Thonpasn Scedless arapes at two maturity

atagen
Contents Pirat stage Second etage
Holsture {per cont) 73.6 63,40
Rgducing quzar {per cent) 16,0 19.32
Nonezredueing sugar (pesr ceant} 2,4 1.60
Acldity (per cent) 0.83 0.58

T.%.% {%3rix) 17-20 21-24
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with 0,5 per cont lys solution, The maxinun paried of
1) days was recorded from nen=lys troated dut aulfured
grapss, (Grapes which recelvad lye treatment with or
without sulfur fumigation took 10 days of exposurc to6 sun
for drying thus redusing the drying time Yy 2) days 4n
sun drying nothod as against non-lye treated grapes.

b.2, Bffeet of lye treatna ul atlo d o
i the on 4 te

Data on the effoct of lye trogtmens, sulfur

funization and oven drying and thelr intoraction are
prasented in Table 3 and Plg, 2.

The firat atage grapes without any treatmont leat
70.0 par cont walsht at the snd of 18 hours of 4arying {3
hours at 7o°c and peagt 10 hours at 55°C) perled wheveag
tha lyo treated srapea without sulfur treatment had lest
73:4 per cent welghts It could be geen from Table 3,
that as the concentration of aulfur fumigation inoressed

the rate of deying decrraged.

¥hen grapes reccived only sulfur funlgation and lye

<4

‘treated with sulfur funigation were compared, the lattor had

logt 75.15 per cent of walght aw againet 71,95 per cont by
the former after 18 hours of oven drylnz. Lyes treated

grapec lost 73,40 per cent welght ss against 70 per eent in
the case of non=lye treated, As regarda the influsnoe of
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AL the end of FirsE
8 hoarsat 70°C

At khe erd of 10

hoursal 55°C

A Mo Sulfur
g 5g sulfur
¢ 109 Suifur
o 153 Sulfur
WITH LYE

a No Sulfur

[ ]

WIFHOUT LYE

b Sg Sulfur
c 106g Sulfar
d 15g Sulfur

=

Dosea of sulfur

Figh. 2 EFFECT OF OVEN DRYING: AND SULFUR FUMIGATION ON THE DRYING RATE OF THOMPSON SEEDLESS G RAFES
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sulfur fumigation, a slight positive Inorease In welght loss
was observed,

b3 B t o o treatmen A
and ctio

sontenti in relslne

Rewults are pregented in Tables 4a and 4d and Fis, B,

' It was obasrved that oven drled namples retained
higher concentratien of sulfur dioxide {270 ppn} than the
sun dried aamples 262 ppm. Lye treated smmples had retalned

291 ppn of gulfur dioxlde as agzainst 291 ppm of nonelye
treated samples., It was notlioed that as the concentration
of sulfur fumigation Increamed, the retention of gulfur die-

oxide in ralgine was alno inoreased.

The mininum retention of wulfur dioxide was assoclated

with the treatment combination of "11'051(15’ pm) followed
by "21'051“68 ppm) whilo the nmaximum wase assoclated with

daly Sy 391.16 ppe},

4,4, REffect of lye treatmont, oulfur fuxlzation a
[ntaract (on on the acld oontent of ralsing

The results are presanted in Tabdles 5a and 5b and
Pire 4

Ovon dried ralsing had signiffcantly hizher acidity
(2,74 per cent) than the sun drled raisine (2.64 per cent).

The samples which recelved lye treatmont had lewer moldity
(Ly3p) than non lyo treated samplos (LgSg)»
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4 no Sulfur SCALE
2 Sg Sulfur
3 40g Sulfar
4 {69 Sulfw

2:€M = 0+ PER CENT

35

PER CENT TARTARIC ACID

1 2 3 4
DOSES 0 SULPHUR
oNON ACID CONTENT OF RAISINS

Fig. 4 EFFECT OF SULFUR FUMIGAT!
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9ianificant variation in acld content due to
diffarent concontrations of gulfur treatment (Fiz, 4) was
algo obssrved. Thore was direct relationship batween
conaentration of sulfur fumlgation of srapes and acld content
of ralsing, Grapes that recelved 15 g gulfur fumigatlon

per Xg of frult had 2,92 per cent mold ag agalnat 2,34 per
cent acld in control.

The intermotion effect of drying methods and lye
treatwent on acld content was aleo slsnifleant 4,L, had the
naxinun acld prr cent of 2,78 while the nminimun wap estimated

in dlx.o {2, Si )and d,L, had 2,70 par cent as agalnot 2.74% per
cent in dlLl.

Simnificant variation in acld sontent due to inter-

action of sulfur fumigatlion and dryins methods were notloade.

dtsj had maximum acid eontent whorsas "130 had nininun,.

The intoractlon effects of lye treatment and sulfur

funlgation were alse slanificant except in d181 and "152‘

b,5. Pffact of lye troatment, sulfur fumisation, deying
t & on ‘redu ' guoa

gontent of raigins,

The results ars presented In Tables éa and 6 b,

Betwaen the two methods of drying 1t was observed
that sun drying had a negative Influence on retention of

‘roducing’ sucars In raisins, oven dried ralsing had
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oignificantly higher percentage of ‘reducing’ suzars than
the sun dried samples indleating that asceloration of
dryling would enable in lesser loss of 'reducing' sugar
content of ralsine. Effect of other troatments were not

nslenifieant among themaslvss,

4.6, Effeqt of lye treatment, gulfyr fuyieation and drying

(L) d teraontlo b

The results are pressnted in Tables 7a and 7b and

Plz. S

Oven dried samples had less N.K,B, (0,072 0.D) as
against sun drled gamples (0,094 0,D), IV 1s evident from
fha -
the table.hag the concentration of sulfur funmization

insreagsd, the 0.D, (for N.F,B) decreassd,

Samples recelved 15 grams of sulfur fumlzation had
only 0,084 0.D. ms acainst 0.115 0.D, In case of nen-sulfured

samples,

Lye treated had less N.E,B. (0.D. of 0.077) as asainst

_samples without lye treatment (0.089 0.D)e

Treatment combination of dy34 and dp54 had 0.061 and
0,047 0.0, whersas dl.‘}z and 6231 had 0,075 and 0,066 0.D.
9inilarly, 4,3, and dy3; had 0,100 and 0,084 0.D. regjpectively.

The ﬂ].ﬂhln N,FsBe (OID. °n0“7) was BIHOC’.at.d with

ganples treated with lye golutlon and 15 grans of sulfur

(1'133)' and the maximum was recorded in tho sanples (LgSg)

(0,12), lye treatsd samples had 0.077 0.D, as against
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0,089 0.Ds In reapect of mamples without lye treatment.
The maximum 0.D, of 0.1) was obtalned in treatment combinatlon
of Ll)s"yofl'
be7. Pffoct of lve trea
(u ‘rehydra ' pot
The reculte ars prasented in Tables 8a and 8b,
Significant variation in rehydration potentlal of
raleina was noticed batwasn sun drled and oven dried
samples. Ralalna rehydrated for 20 minutes showed better
rehydration potential with respsct to oven dried samples than

the sun dried,

Lye dipped gsamples had a better rehydration when

comparsd to control.

Pho dlffersnt dogsaze of sulfur fumigation exhiblted
alenificant influence on the pehydration potential of ralsins,
1% was notleed that sulfuring had negative infludnoe on
rehydration potential of raising. At tho highest dosage
of sulfur, lye treatment dld not ald in any way to improve
the rehydration potential of ralsine.

Interaction effect betwnen sun drled with or without

lye treatment werd significant themselves,

Oven dried raisins with lye treatment had galned

1.6 grans weizht as against 3. 47 granms welght inorease in

ragpect of ralsine prapared under natural drying with

lye treatment.
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The interaction of dryinz' and sulfuring, negzatively
influenced the rehydration potentinl of raleina, 1% was
found that gun dried without sulfurlng had the begt rehydra-
tlon potential for 20 minutes pericd of rohydration (8.473)

than the sulfured and sun dried and sulfured and oven dried,

Howaver, irrespective of drying methods, sulfuring
had inveras relationship betweon 1ts concentration and

rehydration potentlal,

Interaction bstween drying, lye treatment and gulfur
fumlgation were found to be inconalstent with respect te
relydration potontlal, lHowever, samples whieh roceived

lower concentration of pulfur fumigatlon were found te
have botter rehydration potential,

Sscol tace of matur

4,8, Effact of lye atmo; ulfup f ation and dryin
methnds on dryins rate

Data on the effect of lye trsatment and gulfur
fumigation under sun drying conditlons ars pregented in
Table 9 and Fig, § and 6a,

Grapes without lys treatment and gulfur fumigation

took 12 days to dry as agalnst grapes troated with 0,5
per oant lyc solutlon (8 days).

. A
The maxinum period of 12 days :;uordod from non lye

treated but pulfured grapes, Grapes which received iye
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trsatnent with or without aulfur fumigation took B days
to 12 days of exposure to sun for drying, thus veduoing
the dry time by 3 days {n sun drying method as asainet

non-lye treatsd grapos,

Sulfur fumlgation had dlract relationship on drying
rate In the case of both lye dipped and non lys dipped
nateriales Ag tha dosage of‘sulrur fumigation per kg of
frult {ncreased the drying rats aleo lnereased requiring
a ghorter perlod of exposure to sun. It was obgerved that
grapes which received 15 g/kg of fruit and sulfur fumigation
roquired 10 days in cage of non lye treated and § days In
cage of lys treated material as againat 12 daya in case of
grapes without lye and sulfur trcatment and 9 dayy in
case of lye troated non sulfursd grapes,

b.9. Effeet of oyen drying as influsngad bv lve tresatment
and aulfyr fumicatlon on drving rete

Data on the effect of oven drying am Influenced Wy

lye treatnment and sulfur fumlsation are presented in
Table 10 and Plg. 7,

When grapes reseiving only sulfur funigation were
conpired with lye treated and aulfur fumigated, the latter

had loat 74,05 par cent of welght as sguinet 72 per cent bty
the former after 18 hours of oven drying (8 hours ¢ 709C +

10 hours @ 55°C) lye treated grapes lost 72,4 per cent weizht

as azalnet 70,5 par cent in the caws of non lys traated.

As resards the influsnce of sulfur fumization, a slizht
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positive Increawe of welzht loss wag obeerved as the

concentratlion of gsulfur fumizatlon Increased,

%:10. Effoct of lve treatnent, sukfur funigation and drving

o £ X
optent

The results are preaonted in Tables 112 and {1 b

md Flg. 8.

It wae observed that oven drlied samples retalned
higher concentration 92,5 ppa of sulfur dloxide as against
sun dried samplos which retained 364.9 ppm of 50e

It was naotloed that the lye treatod samples retained

mors of 802 than the non=lye treated samples,

It is evldent from the tabla that as the concentrae
tion of sulfur fumigation lnereased, the rotentinn of S0,

in raleing also increased. The minimum rotention wae
agsociated with tha traatment combinatlon of d,Lg9, (209 pm)

while the maximum was assooisted with d;_,I.,.é'i3 (601 ppm).

b1, B a_treatma oat {nn d 8
etio % tent s

Results Are prasented in Tables 12a and 12b and
Piz. 9,

Oven drled camples had hizher acidity (2,06 per cent)

than sun drled raisins (2,04 per cent) which was gizgnificant.
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Tho samples which recelved lye treatment had lower
poroentage of acldity (LLSO) than the non lye treated ones
(Loso). Signiflcant variation in actd content due %a
different concontration of aulfur fumigation wag also obaecved,
There was direct relationship betwesn the concentration of
wulfur funization of grapes and the acld content of ralains,
Grapes that recelved 1% grams of sulfur fumization per kg
of frult had 2,26eqd 2,43 per oent of acid as agalnst 1,84
and 1,78 par cent éf acid in non sulfured wamples of gun
drisd and oven drled raspectively. The Interactlon of drying

methods and lye treatment en acld content was algo significant,

4,12, Rffact of treatment, agu fugiaation, d
method tholr intermgtlon an ‘re ' guzar cont
Df !&!»

Date are presanted in Tables 13a and 13%

Mo signifloant Aifferences were obgarved betwsen two

drying nmethode,

Treatment with 0.5 psr cent lye solutlon did not

alter the 'reducing' suvar content of ralsins significantly.

Tho ‘reducing' augar content in ralsin was not mush
altarsd due to the treatoent of grapes with difforent

congentrations of wulfur fumizetion.

However, intearactlon betwsen dryling and lye treatment,

and lya treatment and sulfuring showed significant
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atffarenaes, Sun drylng and lye treatment had a negatlve
influonee on 'reducing’ surars 1,0,y namples treated with

lye and sun drled had lowor psreentage of 'reducing’' suzar
(66,02 par cent) than the non troated sanples (67,00 per cent),
But, lya treated and oven drled raleins had slgniflcantly
hizher ‘raducing' sugar content (67 por aant) than the non lye

treatad oven drled ralsing {66,2 per oent),

The Intorsotion botwaen lye treatment and sulfur
fumization altered the 'reducing® sutar content er ralming

slgnificantly, thoush the ralationehip was not consigtent.

No alenificant Interaotion effncts ware observed
betwean dryling, lye treatmont and sulfur fumigatlon on

‘reduoing’ sugar content of ralgine.

k.13, Effect of lye treatment, sulfur funizatlon and dryfng
nethods and thelr interactio i3

Data are given In rables 14a and 14b and rizg, 10

Oven dried samples had less N,E,B, {0,065 0,D) ae

azalnet sun drled samples (0.078 0.D).

thol-
It 1w evident from Table HbAn the conoentration of

sulfur fun'nlgation increaged, the 0.D.(for N.E.B) decrasased,
heth
Salplcs:;'anelvod 15 grams sulfur fumigation had only

0.032 0.0, as agalnst 0.099 0.D. in cage of non sulfured
wamplea,

Lye treatsd samples had less 0.D, of 0,066 as agalnet

0.076 0.0, in cago of samples without lye treatanent.
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Treatment combinatlons 418’ and 4233 had 0,036 0.0,
whereas dy9; and dp3, had 0,079 and 0,069 0.D, respectively,
The minimum 0.D. (0.026) in samples troated with lys selutlion

and 15 grame of sulfur (LySy) and the maximum (0.116) was
asgociated with the samples without lys treatment and eulfur

fumization (LgSg).

Lyo troatsd samplos had 0,066 0.D, as agzainst 0.076
0.0. In regpect of samples without lye teeatment. The
maxinum 0,D. of 0,116 wag obtalned in treatment combination

Loipdy as againet 0,023 0,D. In tresatmant comdlnation LlSsz.

b.14, Effect of lys treatment, mulfup fusization and dpying

methods and thelr intarmction o Aration i

Data ere presentsd in Tables 15a and 15b.

Sienificant variation wag ssan In the rehydratlon
potential of ralaing between sun dried and oven dried wamples,
The value for sun dried wag hlrher when compared to the

oven drled onew (9.11 and B,74),

lye treated samples had a better rehydration potential

than the non lye treated samplos, The values baing 9.03
and 8,82 reapectlively.

Phe different dosage of sulfur Tunigat ion exhibited

‘atenificant Influence on rehydration potentlal of ralsins.
Sulfur fumization had no conslstent influenge on rahydrat ion
of ralzing, Howaver, the samples roooived hisher concentra-
tlon of sulfur fumigation exhlbited lower rehyiration when
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conpired to non sulfurod ones.

*he Interaction effect on rehydration as influenced
ty drying methed and lye treatment was found to be

significant,

The lye treated and mun dried ralsins had attalned

9437 £ (Ly4;) of welzht as azalnst lye treeted oven dried
gamples (8,7 g)(lez).

lez and Lodz wera on par between themselves in

ragpect of rehydratabllity,

Significant variation In rehydration potantlal due
ta Interaction of lys treatment, sulfur fumigation and
dryinz methods wag obaerved. Tho maximum rehydration
potentlial was expresgsed by gamples lye treated sun dried
without sulfur fumisation (L;Spd;)e  The nininum belng
agseclated with lye treated oven drled and 10 groms of
sulfur fumization (Lxszdz)'

)"151 Pffact of

o treatment, sulfur fumlzation and drying
netho

ls_on organoleptic qualities of raising

.Data shewing scoras of different organoleptic attribute

are glven In Table 16.

Sun dried samples witheut any prestrsatment were dark

coloured but had eood taste and natural odour, Though the

taste and odour were good, the appearance of ralaine with
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dark solour rendered then unasoeptable in both stages of

maturity,

Oven drie? namples had good taste and falr odour
with cood textura, However, the appearance was poor due
to dark colour and thus wae seored unacceptabla In both the

stages of maturity,

It 1s evident from table that the lye treatment of
grapss in both the gtages of maturity hed nesative influence
on colour and texture of raleing, However, when the
samples of oun dried and oven drled were adompared, it was
found that oven drled samplas had good taste, satlsfactory
odour and texture, Though the score for both sun drled
and oven dried gamples were same with rezard to appearance
and colour, oven dried raising were found to de falrly

acuepfabla due to ite eatlisfactory odour, texture and taste.

Sulfur fumlzation in general inproved the appesrancy
of raigins and thls tendency progressed as the dogage of
‘qulfur fumlzation increassd in case of both stages of
maturity.

Fumigation with sulfur at different concentrations,
exhibited improvement In appearance and colour without

{mproving the taste and odour very much.

Grapes treated with higher cancentratlon of sulfur

and sun drled with or without lye treatment had very good
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appsarance and colour without damacing the taxture.
However, taste and odour in case of non lys treated
materizl was found non acoeptabls due te off flavour of
so,. In cane of oven drind samples, lyé treated samples
had extremely good appearance, excellant colour, satige
factory taste and good texturs but ware unacceptable
because of off flavour of 50, and ranked next to the
woderate dosaze of 10 grams of sulfur/kg of fruits, It is
clear from the table that moderate dosuge of 10 grams
sulfur/kg of frult renderod the raising acgeptable by
record-ing maximun seores for all the attributess The
lowest dosa of asulfur did not lmpart battor colour and
appearance, whersag tho hi~hest dess of sulfur imparted

off odour to ralaine.

It 1s aevident from tha table that scores for
different attelbutas in reapect of flrst stege of matupity
were less compared to secend stags maturlty whish-had hisher

T¢3.5, content, lower acidity and nolsture,



DISCUSSION



CHAPI™ ¥
DISCUSS ION

The production of Thompson Seadless grapes s

Increasing yoar by year In the State of Karnataka in general
and Bangalore and Kélar districts In particular,

Tho Government of India 1¢ Inporting raleing to

noet the domostic demand Yy spending foralgn exchange earning.

The growars of Thompgon Seedless zrapes ara not
~getting good returna for thelr lnvestment on the erop,
due to glut in the markst during the scason. Thus, raisin
praparation bty usint Thompaon Soedless grapes has becous
inevitable In Bangalore, to help farmors in digposing of
their produce for remunarative prices and ns well as to

cut down import cost and save forolsn exchange.

Attenpte at gtandardising dryinc procedurss as well
as nscsssary pre~trsatmonta for praparation of ralains has
not been raparted so far with relsvance to agro-climatie
conditions of Karnatakas using locally srown Thompson
Sesiless grapes. Thus an a%tempt in the 4lrection of
standardising certain procaedurcs of raiein preparation In
rartlcular reference to Karnataka wag made. The results

obtained are discussod in the followlng paragraphs.

This atuly was conducted using two maturity stages,
the first being, grapes having 17-20°3 and the second’
belng, grapes having 21-24%p,



Data on quality fmotors of frash frapes at first

and sacond atages of maturity are given in Tabdle 1,
Drying rate

Grapes which recelved lye treatment and expossd to
sun, dried faeter than the non lye treatment samplos. As
the concentration of sulfur funigation increaged, zrapes
teok a leaser peried for drying, Thle tendency of faster
drying due to lye'treatmont was obwarved for grapes
irreapective of maturity of grapes used. This flnding agrecs
with the findingks of Cruess g% al. (1920}, N{chols and
Christle (1930), Chasbers g§ al. (1963), Thorat gt al.
(1963), Helkel gt a1, (1972), Amba ¥an et al, (1977)s It
is obtmorvad thot grapes without troatment took 12 days to
dpy as agalnst 8 days in case of grepes treated with 0.5

per cent lye eolutlon, for firgst and wesond stages of

naturity respectively.

Grapag without any pre-troatment took 12-1) days %o
dry as asalnst 9-10 days of drying when grapes were treated
with 15 grams of sulfur/kg of frults, in both the stages
of matupity, These findingn are in consonance with the
regults reported by Jacob (1944) who observed that 12 days
of drying period ;vas required under natural sun drying for
sulfur bleached grapes ag aguingt 25 lays for grapes without
any sulfur troatment. fhe prodable reasons for faster
drylns may be dus te the plamsalising effeot brought
about by sulfur,

68



Whon the drying rato of two maturity stagas were
compired, second stage grapes drisd faster than the firat
staze which may be due to higher T,5.5.,, and /or low
molsture oontent in frosh zrapes of seaond stage over firat
staro usturlty grapes, Simllar rosults wore also reported

ty Helkal gt al, (1972)s

Sulfur funiration and lye trsatment in cage of
oven drled grapes affasted drylng vate as in sun drylng.
Ralsins proparsd out of first stane of maturity without
any treatmant roached 24,72 par cent molature at the end
of 18 hours of Arylng perlod as against 18.1 per cent
nolsture level in reapsct of second stage maturity grapes.
It 1s evident fron Table 3 and Table 10 that treating
grapes with lye solution further enhanced drying rate in
both maturity siagea, Nlohols and Christle (1930) have
reported ginilar observations on Thompson Sesdleas grapes
and that dlpplng ehortens time for dehydration irrespective
of orizinal talling aontent, Mowever, they reported
contraating results In thelr otudy on dryins rato os
influanced by lling desres, aAscording to them srapas
having 21°% required 25 hours ag againat 17 hours for grapes
having 19 degres talling,

Oven dried samples retained higher concentration of
502 (392, § ppa) than the sun driod samples (368.98) in case
of sevond atage maturity, Similar pattem of retsntion of

63
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902 (262 ppm) was agsoolated with sun dried saaples as
againat 270 ppm in oven dried saaples of firat stage

maturity valgins alge.

Reaults were racordod {n reapect of ralsine preparsd
at different stages of maturity bty Long g§ al, (1940)
showed ratention of higher 305 In case of mechanleal drying
than in sun drled samples, He reported loases of 502
are ninimised fn rapid drying or dehydration, as heating
the frult nechanically and the drylng fruit surface, apmrently
incronse the fixation of 302 and makes ite ascnpo from
fruit mors difficult,

Samples racelved lye treatment had retainod 399 pm
50, as againat 358 ppm of non lye treated sanples of first
stage maturity, A glallar trend was alwo obgerved In

reapect of mecond stage maturity raisins.

Thorat at Al. (1963) reported higher absorption and
retention of S0 when grapas were pricked and or lye dlpped
ag compared to contrel. l"urlhor. thoy have reported as the
time of sulfuring inoresssd the abgorption and rotontion
also increascd in cmse of lye dipped and or pricked grapos
of difforent varhtln._ The probable raason may e,
higher absorptlon of 50, durlng fumlgatlon, perhaps due

to incroags in surface area cauzed by oheckling of skin by

1ye treatment and conversion of 50, into sulfurus zeld
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which nay rather slow down tho esecape of 50,

As the concentratlion of sulfur fumigation increased,
retention of S0g in ralsin has also inorensed irrespective
of stage of maturity end method of drylns, such a kind of

result was obtalned by Husaseln gt al. (1942).°

Complimentary effecta of oven drying, lye troatuent
and sulﬁr funigation weré noticeds Tho mininun retention
was nesociated with treatment combination ‘1"051 (166 pm),
wheroas the maxinun was seen in d,L,3, (391 ppa) in case
of tirst stage uinhjm. Sinilarly, 1n second stage ralsine
d4LgSy had 209 ppm aw against 601 ppu in cage of d2L183,
®his may perhaps be explained ag due to the ocumulative
sffects of differsnt treatments already dlscussod in the
preceding paragraphs,

o simnificant differences were observod batwaen wun

dryine and oven Arying of grapes in respect of roducing

auzar cantent of ralains. However, a very slightly increased
value was agsocloted with oven dried ralsine over sun drled
ralsins, Treatment with 0.5 per cent lye solutlon dld

not alter the 'reducing’ sugzar content of ralsins appreciably
over non lye treated onen,

No conwtant results in respoct of sulfur fumizatlon
on 'reducing' ougarg of raisine wers recorded, However,

sulfured raising recorded highor peroentage of ‘reducing*
sugary than non sulfured ones.



No slanificany differences of drylng methods, 1ye

treatent .and sulturing were found,

Interaction effect of drying snd lye troatment, 1ye
troatment and sulfuring showed wignificant differences
between each othar. Sun drying and lyo treatment interacted
negatively l,e,, samples treatad with lye and sun drled
had lower psroantage of refueing susar than the none=treated
onag.  But a ponitive influence of lys traatment and

oven drying  was evident,

#han the varlatlon ln percentage of ‘reducing' suzar
betwoen two stages of nmturlty wers conparad, the later had
hicher percantago (66,51) and tho formsr had 62.0 per eont,
The variation In ‘roduolr_lg‘ sugar per cent batwaan oven
dried and sun dried sampleas of seoond etage maturlty was
alnost equal, The affedts of ather treatnents wers similar

to that of first stage maturity.

Holkol et als L1972) found lesser peromtaze of sujar
tn cane of sun dried yaisins of 18 per cent 7,983« {17,99)
eonpared to dehydrated grapes (18,92). However, the
differsnce ln suzar porcentazes of sun dried and dehydrated
grapes of 22°8 was ail Liavy 18 po- cent T.8.8., In both
the cages, This conflmmag results ovtained in the present
study, Bawldes, Helkel at al, (1972) aintlar obsorvations

nave besn wade by Jacod (1942),  Purther the same study
strangthens the results obdtained in this study with rezard



to poeitive influence of lye treated and sun drled over none
lye treated srapes on suzar content aof ralslns, le also
notlced no sirnificant differenca In guzap content due to
interaction effaots of drylins, lye treatment and sulfur
fumizaticn, He recorded 72,5 psp cent suzar from golden

bleachsd raleing and 72.3 par eent in sulfur bleached raislns.

Regulto obtalned in the study as influenced by maturity
ts In congonanca of the work of Jacod {1942 and 194h)., He
reportad the susar content of Thempson 3eedlenss ralalns

inoreassd with advancenent of naturlty of grapes upto 24°3,

In both maturity atages, oven dried samples had
slenifioantly higher aold than sun drled, The gamples which
racolved lye traatment (r..iso) had lawer percentage of acldity
than the non lye treated enes (Lgdg)s Though overall wean
valuos for lye troated samplea had indlicated hizher
percentage of acldity over nonelys troated, the hilzher
acidity In respect of lys treated sulfured sanples may bde

dus to higher abaorption of S0, econsequent to effective
cheokling and exposure of molst tlssue.

A direct relationship betwoen concentration of
sulfur funigatlon and acld content of ralsin was observed,
The interaction of drylng and lye treatment, lys treatment
and sulfur fumigation alsc varled siznificsatly. Betwoen

two atages of maturity, the drisd product of flret etage



naturity had hlcher n¢ld content thanthe gecond stace.
This di2fe-ence in acld content betwosn two naturity stageg
as influenced ty aifferent treatments and drying methods

were congistent,

Higher sold content in dehydrated grapes than the
natural drled grapes has been reported by Jasod (1942).
Similar findinns to the pressnt study in respect of lower
acid eontent for gulfur bleached ralsine have deen odtalned
by Jacod (1942).

Interaction effeat as ebtained In this study are
algo in oonmonance with the studies of Jacod (1942). Hesulte
obtained in respsot of acidity as influenced Wy maturity
as well as pre«troatmonto suah as sulfur fumization and
lye dlpping are almest In confirmation with the findinge
of Jacod (1942, 1944}, Nichols and Christie (1930} with

ronpsct t0 lya treatment and maturity,

Oven drlsd ralgin of both the stages of maturity

had minimun N.F, B, than the wun dried, The saaples
troated with 0,5 per cent lye solution had lower N.F, B,

than the non=lyo treated samplows

A direst relationship betwoen vensentratien of '

sulfur Tumiration and W.%,B., of ruiains was oogerved,

The Interaction of lys treatment and drying, lye

traatmont and sulfur fusigation had negzative influrnce ea



HeE. By of ralnine,

Botwesn two stazes of maturity, the drlied productd of
¢irat ntage maturity had hicher N,3.B,, than the weeond

’tl"(‘-.

Resulte obtalned in the study as influmnaed by oven

drylnz, lys treataent and sulfur funlgation ares in censo~
nance wlth the works of Huzseln ay al. (1942), He reported
that the cngyme aotivity in the dehydrated preduct wap
approximately one fifth of that of tho shade dried, This
varlation in oxldative actlvity may account for some of
the ditferences in the storage qualitias of the two types
of ralslna. He hag also obaerved that hmémlon of grapes
in hot lye reduced the snrymatic agtlvity., They further
statod that, ensymatic sctivity In the sulfur bleached
raising dearsaned vwith incrsase in length of sulfuring
perlod, The hirhast coloursd raisina were obtained when
grapes wors sulfured for 2 hours and the darieat when

they ware aulfured for 1 hour or less, Grapea sulfured

at the hirhost concentration of 50, for a ziven period of
tine had less enzyme aotivity than thoss sulfured at lowsr

concantration for the same poriod of time,

Huseeln and Cruess (1940)(ag quotcd ty Husseln gy al,

1942) found that very high'concontration of 50 was required

to inactivats » graps enayme proparation, Oxldase aotivity

decreaged gradually as the concentration of 50, increaged
from 0 to 35580 ppm, but was not entirely Inhibited at any
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soncentration, Helkel gt al, {1972) aleo obaerved that
colour of ralslns as determined by ltg optlcal densivy
developnd slowly during steraga, Thls may be dus to the
inhibition of browning remctlon which may ocour In ralalne
by the aulfur dloxide present,

Auda Dan g%t al, (1977) stated that grapes treated
with 0.5 por cent volling caustis soda and 10 oz sulfur/kg
of fruit for J hours had tho lowest N.E, 2 (0.862) when
compared %o contrel {0.1192),

Thorat ot al, (1963) reported that drownlng decrsases
with the incroaso in 603 content of the product,

Sun drisd ralsing of flrst stage maturigy exhidlted

higher rehydration ovor oven drled samples,

In contrast, oven dried samples of second stage

maturity exhibited hizher rehydradility.

Lye treataent greatly Influsnced rehydration
potential of raislna of both the aaturity croups.

Iye treatsd samples of firat stage naturity ralsins

attained a welght of 8,537 g ae agalnst 8, 7 g of non-lye
treated ones, when rehydrated for 20 ainutes in doiling

wator,

A sinllar trend was alse exhiditsd in second gtage
maturity ralsine where the 1ye treatod ones attafnod a



walght of 9,03 g aa agalnat 8,82 g of nea-treated onea.

As the concentration of eulfur fumisation increased,
there was decreans in rohydration of ralgins In both maturity
atazes, In case of first atage the least welght (8.175
and 8,15) was associated with ths rafaine which received
1§ g of sulfur fumlsation, whereas the highest was ageciated
with the non=sulfured ones (8,405 and 8.835 £) in oase of
first stage, Simllar trend was obaervod In mecond stage

of maturity alse,

Slanificant difference was 8lso noticed due to
interaction effegt of lye trestment, sulfur treatment znd
drying mothods,

Higher rehydration asacclated with lye treated ralsine

over nonelya treated ralsins probadly dus to ghecking
affacted by lye treatment whioch facillitates water to nove
into raisine faster, '

Thorat st al. (1963) have otearved similar %rend mnd
suzzested that shecking might have hastened the reconstitutien.

In this atuly, it was obsorved that, zs the concentras
tion of aulfur increased, reduction in rehydration was
notlced, which nay be due to elteration of structure, and
or taxtiurs of the ralsins. Thle olservaticn s atrsngthened

becauwe non-sulfured ralsine hzd batter rehydration than
sulfureds



Second stage maturity ralsine scored hizher for

difforont organo=loptic qualities than the firgt wtage,

Hizher content of ausars, high retentien of g
batter offact of lye treatment, less aoid centent,

ninlaum N, 8,, have contributedfor high scors recorded

by second stagemmturity ralwine,

Ralalng that resalved lye treatnent, optimus dose
of sulfur t;nd ovan dried, scored hizheat {n both the
maturity stages when conpired to naturelly sun dried without
any prestroatnent,

Sinilar results acve obtainod ty Amda Dan 2t sl. (1977)
who found that cheeking with 0,5 per cent bollins golution
of caustic soda for 5 seconds, nulfurins with 10 g/kg of
frult for 3 hours and oven dried had lowest N.E, 3. 2and

highest 0, retention and gscorsd as the best for organce

leptic qualitles.

Ag reeards colour Influenced bty sulfur fualgatlon,
Mark and Phaff {1944), Thorat st al, (1963), Richards
(1930), Mussein gt al, (1942), Jacad (1944}, Gooding
" (1957) have reported that optinun doss of sulfur fumigation
would lmpart better colour by reducing ensymatic btrewnins,
retalning hizher percentage of ascorbie nold ag well act

as an antlmiorodlal agent during storaze.

As far sa the advantages of nechanical drying aover
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sun drying are concerned, Thorat et al, (1963) reported
that the Golden dleached ralslng weres most attractive

In appearance, Nichols and Christle (1930) have alse
reportsd on the bensficlal Influonce on quallty of ralsins

bty dehydratlon,



SUMMARY
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CHAPTER VI
SUMGHARY

Naturity

The time required for sun drying of matured grapes
was only 10 dayw as a7alnat 11 days for less matured

graped,

Matured srapas retalnad a moletura level of 17.1
per cont when ovan dried for 18 hours (3 hours 2 7o°c+
10 hra @ 55°C) whereas less matured ones had 21.32 per

cant at the end of a sinilar drying poried and conditlon,

The ralging of sesond wtage maturity had 66,51 per cont
of reducing sutars whersss 62 per cent was ratainad by the

flrst stage ralalns,

The agld content of first stage maturity ralsing

wag muoh higher (2,68 per cent) than the second stage
maturity (2,08 per cent).

Retentlon of 502 content wag neticesbly Aigher
{392.5 pmm) in the wecond stage maturity ralelns compared
to 267,27 ppm 503 in firat stage maturity raisina,

NeRaBsy was losa (0071 0.D) In second mstage ag
conpared to first ntage maturity ralalne (0.82 0.D).

3doyd
lye treated samples dried in 8 dl‘n"nrusr than

the control samples during sun drylng of sesond wtage
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grapss and 2 days In omge of flrst stages Though shers was
& difference batwesn two maturity stages with regard to
tine taken for drying of lye dipred samples, sscond stago
maturity grapes required only 11 days as againet 10 days

in cnge of first etage grapes for am drying,

Lyo treated oven drled samples of second stage
maturity retained 195,44 por cont azainet 1755 per oent
of molatura on ite control saaples whereas it was 19.69
and 22,77 raspectively in the firet otaze samples,

lye treatment
Dipping of grapes with 0,5 per cent hot lye solution

for § seconds had a very signifleant effeot on the drying
of srapes in both maturlty ctages,

Lye treatment reduced the time roquired for sun
drying, The treated samples reguirsd only 49 and 48 hours
of exposuro to aun for firet and second stages of maturity
whereas the control samples necded 60 and 56 hours of

sxpogure to attain the same lavel of molsturo content,

The trend was similar in oven drylngs ILye treatad

gaaples had loat 75 and 74 per cent by walght in cane of
firet and gecond stagew of maturity grapes raapootively

and reapective controls had loat aaly 71.9§ and 72 per

gont by walsht at the end of the drying perloed,
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Abzorption and retention of 50, in lye dipped samplos
wag graator than the non-lye troated oneg In bath the
stagen of maturitys 291 and 399 ppm of 503 wao retained
by the lye treated sanples of first and cesond stages grapes

and respootive controls retajned only 241 and )58 pm
raspectlvely,

Pergentaze acld sontent of ralalns of both gtazes
wag lower (1,80, 2,27) In lye troated samples gompared to
the non=lye treated samples {1.81 and 2,43 per cent),
However, lye treated and sulfured sampleg had exhibited
hichar acid content over ju ¢ lye dipped and as well
as control which may be due to hizher abgorption of 30,
In such samples parhaps due to the Inorease In surface
area caused by checkinz of ekin by lye treatment.

‘Roduelng® gugars were found to be hizher ln lys
treated samples (62.13 and 66,51 per cent) in doth first
and gecond stages whereas 1t wae lower (61,87 and 66,2

Por cent) in control.

Raislng of lye troated grapes had lower N,F.B, {0.071
and 0,066 0.D) in both firat and second stages whereas the

respoctive control samples had hisher NoE.B, (0,089 and
0.076 0.D) rospectively,

Rohydration for 20 minutes in bolllng water expressed

the superlority of lys treated samplow over non~lyes treated

ones in sbsorption of water in both the stagos. The first
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stage grapes exhibited an inarease of 38 por ot in
wolsht whereas tha 8.2 par cent inorease in waight wag
observad In socond gtage grapss than control.

Lyes A1ppod eamples ranked Detter (I.1 5.06) over non
lye dipped (Lo b,25) in respect of colour,

Sulfur ;nﬂvaﬂm

Irrespective of drylns methods and stace of maturity
sulfur fumization had a direat relationship with rezard to
drying time and nofature loss, When grapes were subjected
to 15 grans/kg of frult, sulfur fumlgatien for 3 hours
thero was a peduation of 2 and j houra Iln cawe of eun drying

for first and segond stages reapectlively,

3imilarly, the oven dried wamples with 15§ crame
gulfuring had reducad moisture content of ).7 and 3,0 per
cant respectively for first and sedand stages grupes &t

the end of drying perlod, compirdd te scontrol.

Sulfur funisation showed no aonsletent influence on
peducing sujar ocontent of rvalsing. However, sulfured

palsing recorded higher percentage than nonegulfured ones.

Incraase 1n soncentration of sulfur funigation
{noreasnd aold contens of ralains. 2.} per eent aold

was recorded ln raleins which recelved highest dose of

sulfur fusization (15 g/xr of frult) as asalnat 1, 01 per
cent in nonesulfured ones in case of second stage grapes,
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A slaflar trend was oboerved in flrst atage grapos aluo.

Ingraage in concentration of sulfur Iwsigation '
inoreassd retention of 50, content ln ralsins In both the
stazes, Second stage grapes fumlgated at 15 g sulfur per
kg of frait retalned 577 pm of 50, as afalnst none in the

non traated onss, Thls was tho case in firat staze alse,

The N.F.B., wao reduced as the concentration of
sulfur fumigation lnareagsd, In case of segond atage
grapan tretted with 1§ g sulfue, the 0.0, wag only 0,032
ag azalnat 0,009 in control, Typlcal trend wag observed
{n firvst stage grapes aa well, This indicates, retention
of hizher quantum of 90, in raleins would imprave colour
and in addition aveld early deterlorvatlon in quallty Aduring
etorage.

Rehydration of ralisino dooreased as the concentra=
tion of sultur funlcatlon increascd, Socond atage maturity
‘grapes recelving 15 g of sulfur funization had only 68,8
per cent rehydration when compared to 89.4 per cent in

non sulfured ralains. Flrst atage grapes exhivited
ainilar trend,

The rating for ‘colour' improved as the congentrae
tion of sulfur fumigation inorsased whereas it was the
opposite for odour. FPiftesn grams of sulfur fumigatfon
recorded highest scaring (7.7) for colour and lowest for

odour {1.2) in the case of second stage grapes, with -h&laf
rating in firet etage algo.
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Intoractiong

Grapes of second stage maturity required only 43 hr
to dry due to interaction effect of lye treataoent, sulfyring
and aun drying, as azainet 50 hr for lye trsated gun drlod

and 58 hours for naturals, It was slnllar in respect of
oven dryins at both stages of maturity,

Nons of the Intaractions showed simificant effect
on ‘reducing' asuzar content of ralalng of both the stages,

All treatment combinations had slgalfloant influence
over aecid content of ralsins at both flrst and second stage
maturity grapes. In second stage grapes the maximun ncld
content of 2,30 “‘193) was recordod in ralsins obtalned fron
lye treated and 1§ g sulfur fumigation and the ninlnua of
1.80 (Liﬁo) was found In lye treated but nonesulfured eamples.

3imilar wag the trend in firat etage maturlty grapes.

optloal denslty of 0,026 was recorded in valsine

which were lys troated and sulfured with 15 2 whereas the
naximm 0.0, of 0,106 was resorded with non lye and non
culfured ralsing, TPhere was definlte complensntary eifect
of lya treatment and sulfur concentration on N.F.B,; ln

geoond ataZo grapas. 3{milar was the cage in Llrest

gtage grapes os well,

Rehydration of lye troated, 15 g sulfured ralsing

wag the least conpared to lyo treated non sulfured ones in
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ease of socond atace maturity prapss with similar trend
in flrot atage algo, Haximum rehydration ls recorded in
ralsine of lye troated but nonesulfured and the least wag

aunoclated with non lye troatod, 10 g sulfured gamples,

In eace of sacend stage maturity, ralsing obtained
from grapes treated with lye solution and 10 g of sulfur
fumization and oven drled ranked best In organoleptie
qualltlies. Second best was the ralsine with similar
treatnent and sun dried. The least ranked was raleine
obtained without any other traatments lrrespective drylng
method, Simllar was the came in first stage maturity

grapes also,

Howaver, out of the two stages, sacond stage maturity
orapes wers batter than the firat due to hizher score
obtained for all the attributes.
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Maximum and minimun temperature, relative huaidity and rainfall

data during the sun drying

Date At :Zﬁ: ::. ihine  Aalnfall
Haximum  Minimun BN ours
20431981 33.2 21,5 b6 6.7 -
2131981 335 21,0 u8 9.1 -
22-3-1981 33§ 21,0 bs byl 2.7 aa
23=3-1901 32,0 18,0 7 9.8 Lbem
24=3-1981 330 18.0 L) 11,2 -
25-3-1981 3.0 19,8 48 11,0 -
26-3-1981 330 20,0 57 10.8 -
27-3-1981 33.0 19.0 52 8.8 -
20-3-1981 3.0 21,0 58 7o -
29-3=1981 32, § 21,0 M 10,9 -
30-3-1984 %5 19,0 i 11,2 -
31-3-1981 .0 20,0 us 9.2 -
1.4=1981 4.2 19,2 52 9,8 $3ma
2.4=1981 .5 22,5 39 8,5 -
Jali=1981 3.7 22,) L 9.4 -
L=li=1981 4,8 22,0 ») 10,5 -
§ti=1961 24,9 22,0 57 9.1 .
6-li=1961 352 2. é 8.6 -
741981 355 2.8 o 8.6 -
8-4-1981 35,8 2.5 » 94 -



Appendix=I (contd.)

9=lie1981
10=4=1981
11-4=1961
12-4-1981
13=4-1981
Lh=l~1981
1 5=k-1981
16=0-1961
17=4-1981
18=4=1981
19-4=1981
20=4-1984

35.5
352
36.0
36,0
350
355
355
352
.0
4.6
3.5
3642

20,0
15,6
175
20,0
195
2.0
21,0
18,0
18,0
20,0
20,0
21.5

3?7

b 14

4
b
51
33
47

28

9.9
9.8
11,0
10.9
10,2
8.5
9.2
10.8
10.5
9.8
Selt
9.9

94















