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ABSTRACT

Grapejuice concentrate (GJC) isatraditional product of grape-harvesting
areas of Iran which is generally produced from the year-end harvest of
poor quality. In order to examinethe effect of different clarifying materials
onthequality of GJC, aplanwasexecuted using factorial statistical method
with completely randomized design. Thefirst factor wastype of clarifiers
in six levels, comprising grape juice concentrate soil (GJCS), bentonit,
silicasol, gel atin-bentonit, gelatin-silicasol, gel atin-bentonit-silicasol; and
the second factor was the quantity of clarifiers at three levels with three
replicate. Results of statistical analysis showed that treatment of GJC
using clarifying agent containing gelatin, bentonit and silicasol resulted
to the lowest viscosity (223.6 cp) vs. to the bentonit-silicasol complex
which led to the highest viscosity (257.3 cp). Sensory evaluation analysis
showed that samples treated with clarifying agents containing 5% GJCS;
6% bentonit; 2% gelatin-6% bentonit -5% silicasol gained higher scores
than the others and sample treated using 3% GJCS gained the lowest
score.  © 2013 Trade Sciencelnc. - INDIA
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INTRODUCTION

Grape juice concentrate with the local name of
Dooshab,isatraditional product of grape-harvesting
areasof Iran, produced from boiling and condensation
of grapejuiceto thebrix over 70-80%, in open con-
tainersor invacuum, and without adding sugar or other
additives>1?, Grapejuice concentrate containshigh
volumesof natural sugar, minerals, vitaminsA, B, B,
and C, organic acidsand antioxidants. It, therefore, plays
animportant rolein thenutrition of variousagegroups,
especidly children and athletes 91718, GJCisquickly
absorbed by the body asaresult of itshigh volume of
digestible monosaccharide. It is, therefore, useful for

thoseweakened asaresult of achronic disease or after
undergoing amedica operation*5101516, GJCisarich
source of chemical elementsessential to human body,
such as copper, zincand iron. Iron contained in GJC
may beuseful inthetreatment of anemiapatients®7,
Clarificationwaysof GJC aresmilar tothoseof darifi-
cationof grapejuice. Infruitjuiceindustry, clarification
isaunified processthat comprisesthe elimination of
undesired color and flavor; turbidity; bitternessand
gassy!. Inthe process of clarification, clarifiersare
utilized which are combined with charged particles of
fruit juicesuch asprotein, pectin and phenolic materias
and are consequently separated from the environment.
Usud dlarifiersinfruit juiceindustry are bentonit, g a
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tinand silicasol. Bentonitisakind of clay of montmoril-
lonite group with the characteristic of shallow absorp-
tion surficia absorption, and affectsproteins, poly-phe-
nolic materias, metal ionsand therest of thetoxicd™.
Thesolubleprotein gelatinisobtained through relative
hydrolysisof collagen existinginanima skin, bonesand
cartilage. Intermsof extraction method, gelatinisdi-
videdintoacid (A) and akaline (B) variants'4. Gelatin
characteristics include decreasing the quantity of
polyphenol sand pectin, making complex with natural
proteinsof fruit juice and brightening the col or of fruit
juice. Slicasol isanother clarifier which helpsto brighten
the color of thefruit juicethrough creating negative
chargeinfruit juice and floccul ating with positively
charged compoundg™*2.

This study also made use of acertain white soil
caled GJCSastheclarifier materia inthe production
of GJC. Inaddition to depositing suspending materid,
the soil neutralizes the acidity of the grape juice®.
Bodbodak et a1 studied theeffect of different clarifi-
cation treatmentson therheologica characteristicsof
pomegranatejuice. Sengiil et al.* and Yogurtcu and
Kamysly!*® studied rheol ogica characteristicsof mul-
berry and grapeextracts, andArdanet d ¥ andAlpadan
and Hayta? studied rheol ogical and sensory charac-
teristics of GJC and sesame assortment dough witha
Spinning viscometer. The present study aimed to ana-
lyzethe effect of different clarifiersonthe quality of
GJC.

MATERIALSAND METHODS

Materials

Grape (Razeghi variety) was harvested from the
gardensof Nazloochay digtrictinUrmia Materia used
for clarification including bentonit (SIHA, Paranit Na-
Cabentonit), gelatin (mesh 35, typeA, bloom 80, DGF
Stoess), commercia slicasol 15% (Baykisol 15%) and
calcium carbonate (Charleaux brand, EUO) was pro-
vided by Saroone Co. Urmia. Also, GJCS was ob-
tained fromthe GJC producersin Urmia.

Methods

Production of GJC

Fifty four samplesof GJC (including six treetments
inthreelevel sand threerepetitions) produced around
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early October 2011 inthe research center of ministry
of agriculturein Urmia(TABLE 1). For each sample,
about 5 liters of grape juice squeezed from 10 kg of
grapeby ajuicer (Toshiba, Japan), and the pH, acidity
and brix of thejuiceswere measured. GJCS reduces
acidity and diminatesmaterid sblurringthegrapejuice.
Thesoil wasfirst dissolvedinto part of grapejuiceand
then added to the samples and wasthoroughly mixed.
After 2-3 hours, GJC cracks on the surface. At this
timetheexisting foam should beremoved fromthesur-
faceand sieved through apiece of percade. Inall other
treatments, the acidity of grapejuice was set off by
cacium carbonate (42.5g/5 litersof grapejuice) tothe
fina pH=8.5. Then theclarifying agentswere added
and thejuicewas sieved by apiece of percaeafter 30
minutes. All sampleswerefindly transferred to the cook-
ing section and concentrated to brix=70+2.

TABLE 1: Clarifyingagentsusedin GJC

Treatments®  Clarifying agent Concentration
Tia Sail 3(g/200ml)
Tie Sail 4(g/100ml)
Tic Sail 5(g/100ml)
Ton Bentonit 4A(gllit)

Tog Bentonit 5(g/lit)

Toc Bentonit 6(g/lit)

Tsa Silicasol 5(mi/lit)

Tsp Silicasol 6(mi/lit)

Tsc Silicasol 7(mi/lit)

Tsa Gelatin + Bentonit 2(g/lit) + 4(g/lit)

Tss Gelatin + Bentonit 2(g/lit) + 5(g/lit)

Tsc Gelatin + Bentonit 2(g/lit) + 6(g/lit)

Tsa Geatin + Silicasol 2(g/lit) + 5(mi/lit)

Tse Gelatin + Silicasol 2(g/lit) + 6(mi/lit)

Tsc Geatin + Silicasol 2(g/lit) + 7(mi/lit)

Tea Ge atin.+. Bentonit 2(g/lit) + 4(g/Iit) +
+ Silicasol 7(mi/lit)

Tea Gelatin_+_ Bentonit 2(g/lit) + 5(_g/|it) +
+ Silicasol 6(mi/lit)

Tec Ge aIin_+_ Bentonit 2(g/lit) + 6(_g/|it) +
+ Silicasol 5(ml/lit)

aall treatments done in three replicate

Sensory and rheological analysisof GJC
(a) Sensory assessment test

To conduct sensory tests(color and flavor), twenty
assessorsamong theexpertsof Nutrients Control Labo-
ratory of Lorestan Province were chosen to analyze
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thesamplesintermsof factorsthat arerecognizable by
senses, such ascolor and flavor with seven-point he-
donic test™,
(b) Rheological analysis

Viscosity of the samples was measured using a
Brookfield viscometer (moddl DV-Iprime, American),

spindletype (RV), flat, sted, No. 5, 100 r/minin 20UC
and for 50 secondsg™®.
(c) Satistical analysis

Thedesign of experiment used wasrandom com-
pleteblocks(factorid) withtwo factors(typeand quan-
tity of clarifiers) and threerepetitions. Resultsweresta-
tistically analyzed, using the M STAT-C softwareand
ANOVA test. The medians were compared through
LSD test at p<0.05.

RESULTSAND DISCUSSION

Effect of clarifyingagent typeon sensory and rheo-
logical properties

Analysisof grapejuice

Analysis of grape juice samples for pH and acidity
showed these parameters respectively equal to
3.56+0.01 and 0.59+0.01. The mean value for brix of
grapejuice sampleswas 23.1+0.37 which increased
to 71.1-72.8 afted concentration using different clarifi-
es.

Sensory evaluation

Results of sensory evauation for thecolor and fla-
vor of different treatmentsare shownin TABLES 2
and 3. ANOVA test showed asignificant difference
between different treatmentsin terms of sensory tests
of color and flavor (P< 0.05). Comparison of theme-
dians of sensation assessment results indicates that
among treatmentsemployed GJCSasclarifier, thebest
sampleintermsof color and flavor istheoneclarified
by 5% GJCS. According to theoverall assessment of
the samples, with anincreasein GJCS, sensory char-
acteristicslike color and flavor aresignificantly im-
proved. Thismay result from the crestion of moretrans-
parency and reduction of pigments and phenolic com-
poundsasaresult of GICSeffect and itsability to ab-
sorb suspending and protein particles (blurring agents).
GJCSisadkalic and contains considerable amount of
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calcium carbonate. Moreover, the soil neutralizesthe
acidity and increasesthepH of grapejuice?®. Alsoin
termsof flavor, theacidity of GJC in 3% GJCStreat-
ment has earned | ess point from the panel group, which
isconfirmed by pH and acidity resultsof the samples.
PH wasmeasured by pH-meter (WTW 720, Germany)
and total acidity wasmeasured by titration method with
NaOH 0.1N based on tartaric acid*. Overall, among
different treetments, thelowest pH and themost acidity
belong to GJCS treatment because of itsakaline na
ture(pH=8.5). Whileother filter-ad materids (bentonit,
gelatin and silicasol) are chemically neutral (bentonit
pH=7.3, gelatin pH=7.1 and silicasol pH=6.8) and
therefore have no effect on the acidity and pH. Asa
result, inthesetrestmentsgrapejuiceisneutralized with
calcium carbonate. Results are in conformity with
Basiril and Zomorodi et d™. Intrestmentsusing only
bentonit and silicasol, and a so using gel atin-bentonit
and gdatin-glicasol asdaifiers thebest sampleinterms
of color and flavor isthetreatment that respectively
employs 6% bentonit, 7% silicasol, 2% gelatin - 6%
bentonit, 2% gdatin- 7% slicasol asclarifiers. Results
are confirmed by the measures of transparency, turbid-
ity and color to comparewith sensory factor of color.
To determinethe color, trangparency and turbidity, GJC
isdiluted upto 12 brix degreeswith ditilled water, and
then the transparency and color of the sampleswere
respectively determined by measuring thetransmisson
of light in 625 nm and 440 nm wavel engthswith spec-
trophotometer (Uv- VisibleVarian, Austraia) and tur-
bidity was measured with turbidimeter (Wagtech, En-
gland)*¥, Also themeasure of pH and acidity to com-
parewith sensory factorsof flavor. With ability the abil-
ity of surficia absorption and negatived ectrica charge,
bentonit and silicasol can dramatically flocculatewith
positively charged compounds (blurring agents, pigments
and phenolic compounds)*. Among treatmentsof gela
tin- bentonit- silicasol compound used for clarification,
the sample which is clarified with 2% gelatin - 6%
bentonit - 5% silicasol and 2% gel atin - 5% bentonit -
6% dilicasol is, without showing asgnificant difference,
the best oneintermsof color. Thisfindingisalsoin
conformity with theresultsfrom assessmentswith de-
vicesand chemica methods (To determinethecolor,
trangparency and turbidity). According results of these
teststhemost reduction of color intensity isfor thetreet-
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ment of gelatin- bentonit- Sllicasol. Thereasonissmul-
taneoususeof variousclarifiersand theresultant inten-
sfication of their effects on thedimination of phenolic
compoundsand pigments. Bodbodak et d .1 studying
different darification treetmentson phys.ochemicd and
rheological pomegranate juice showed that gelatin-
bentonit- silicasol treatment with areduction of 23%,
hastheleast total anthocyaninsamong all treatments.
No significant differencewas detected intermsof fla-
vor between trestmentsof gelatin—bentonit - silicasol
of different dengties. Intermsof color, the pand group,
without asignificant difference preferred thetrestments
clarified with 2% gel atin - 6% bentonit - 5% silicasol,
2% gelatin - 5% bentonit - 6% silicasol, 2% gelatin -
7% silicasol, 2% gl atin - 6% bentonit and 6% bentonit
over other treetments. Themost undesirablesamplesin
terms of general sensory assessment of color were of
thetrestmentsclarified with 3% GJCSand 5% silicasol.
Theseresultsarein conformity withthoseobtained from
assessmentswith devicesand chemica methods. In
termsof flavor, the panel group, preferred treatments
clarified with 5% GJCS and 6% bentonit over other

TABLE 2: Effect of typeand quantity of clarifierson color
score

Clarifier concentration

Treatments
A B C
T, 4.2+0.6 5.1+ 0.6% 5.6+ 0.4°
T, 4.9+0.5° 5.1+0.5% 6.7+0.4%
Ts 4.3+ 0.4 49+0.5° 6.00+0.6°
Ta 5.3+0.4¢ 6.00+0.5° 6.6+ 0.5°
Ts 5.4+ 0.6 6.1+0.5° 6.7 £ 0.4°
Te 6.1+0.5 6.6+ 0.6 6.7 £ 0.4°

Different letters on data differ significantly (P<0.05, n=3),
Different treatmentsrefer to TABLE 1

TABLE 3: Effect of typeand quantity of clarifierson flavor
score

Clarifier concentration

Treatments
B C
T, 4.6+0.5° 5.3+0.8¢ 6.2+0.7°
T, 5.8+ 0.5° 5.8+ 0.6% 6.2+0.72
Ts 5.2+ (.44 5.8+ 0.5 5.9+ 0.6®
T, 6.00 + 0.6% 4.9+0.5% 5.8+ 0.6®
Ts 5.2+ 0.8 6.2+ 0.6® 5.8+ 0.6°
Te 5.9+ 0.6% 6.00+0.7°  62+0.7®

Different letters on data differ significantly (P<0.05, n=3),
Different treatments refer to TABLE 1

treatments. Themost undesirable sampleinterms of
flavor wasthe onetreated with 3% GJCS, because of
itsaddic, sour flavor. Thisisconfirmed by pH and acidity
test results.
Viscosity

Viscosityisarheologicd characteristic of materids
whichisanimportant physical factor in quaity control
of fluid nutrients. In nutrition industry, awarenessof the
flux of concentratesisvery useful and essentid inorder
to control the quality, measuring the energy required,
control of the process, and the choice of the equip-
ment. GJC isnormally condensed in open containers
and inthetraditional way. Nowadays, knowledge on
theflux of materialsisrequired to use modern tech-
nologiessuch asevaporating systems. Evaporaing sys-
temtype, transfer of nutrients, transfer speed of hesath,
and planning cal culationsfor theindustria production
lineareall affected by thenutrient’s viscosity*®. Me-
dian of resultsfor theviscosity in different treatments
aredisplayedintable (4). ANOVA test showed asig-
nificant differencebetween different treetmentsinterms
of viscosity (P<0.05), inaway that bentonit trestment
has the highest viscosity (257.3 cp) and gelatin-
bentonit- silicasol treatment hasthelowest (223.5 cp).
Comparison of mediansbetween different treatments
indicatesthe highest viscosity for bentonit and silicasol
treatment. Thismight betheresult of thelack of effect
on the part of bentonit and silicasol on theamount of
pectin. Pectinisused to createviscosity, suspensionin
nutrient systems and specifically gelatin®. With regard
toitsroleinviscosity, pectin addsto it when not elimi-
nated from theenvironment (bentonit, silicasol and pec-
tin are negatively charged). Treatments of gelatin-
bentonit, gelatin- Slicasol and gl atin- bentonit- slicasol
show lower viscosity compared with treatmentsof sole
bentonit and silicasol. Thismight betheresult of usng
clarifierssuch asgdatinin proximity with bentonit and
slicasol. Positively charged gelatin hasaconsiderable
combination power with negatively charged pectin,
which causesthe pectin, and accordingly viscosity, to
reduce. Results are in conformity with those of
Bodbodak et al. (2009) regarding the clarification of
pomegranatejuicewith clarifiers, and alsowith those
of Rai et a.™ regarding the clarification of Mosambi
orangejuicewith classica methods.
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TABLE 4: Effect of typeand quantity of clarifier son viscos-
ity content of GJC

Clarifier concentration

Treatments
B C
T, 2402+0.19 2355+0.1' 2465+0.1'
T, 2656+£0.1°  256.6+0.2° 249.7+0.2°
Ts 256.4+02° 2507+02% 2624+0.1°
T, 2205+0.1°  2345+02  229.8+0.1
Ts 237.3+0.1"  231.7+02% 2234+0.1°
Te 2276+0.1™  2244+02" 2186+0.2°

Different letters on data differ significantly (P<0.05, n=3),
Different treatments refer to TABLE 1

CONCLUSION

Thisresearch amsto study theeffects of different
clarification treatments on the produced GJC. There-
fore, thisprogram was executed to determinethe best
GJC daificationtrestment and findly to determinethe
convenient method of GJC production. Resultsof sta-
tistical analysisshowed that the treatment of gelatin-
bentonit- silicasol hasthelowest viscosity (223.5 cp)
compared with other treatments. Moreover, the panel
group gave a high scoreto this treatment as regards
genera sensory assessment of color and flavor.
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