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ABSTRACT

The aim of this study was to optimize raisin concentration process. For
this purpose the concentration process conducted in three different ex-
traction temperature (40, 60, and 80 °C), three water/raisin ratios (1:1, 2:1,
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and 3:1) and three evaporation temperatures (65, 75, and 85°C). The
physiochemical properties of obtained concentrate (color, sugar, recov-
ery percentage and production efficiency) were studied. Results showed
that concentration under conditions: extraction temperature of 80 °C, evapo-
ration temperature of 75 °C and solvent proportion of 2:1and 3:1 led to

better results.

INTRODUCTION

Raisin concentrateisava uable product in manu-
facturing different kinds of syrups, sweet drinkg*,
confectionary industriesaswell asanaturd aternative
for sugart*®. Considering highraisin productioninIran,
raisin concentrateisone of the most important prod-
uctsamong grape goods ™9,

Stati stics show that about 15-20% of grape pro-
duced hasinternd usagewhile, theremaningisexported
or left useless. Non-petrol eum exportsespecialy agri-
cultural productscan play asignificant rolein employ-
ing economical strategies”**13, Dried fruitsespecidly
raisin have beenimportant agriculturd export materids
and for two decades Iran has been among the most
important countriesinexportingraisintoAsian, Euro-
pean, and Persian golf countrieg®**S. Unfortunately
these marketswere missed for two major reasons: a)
weaknessin production and packaging b) the superi-
ority of market searching of other countries such as
America, Audtralia, Turkey and Greece with respect to
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Iran. Because of thesereasonswetried tointroducea
long liferaisin product and optimizethe production pa-
rametersin laboratory scale. Theresultsof thisstudy
might beused by industria plantsproducing different
fruit concentrate'46l,

MATERIALSAND METHODS

Materials

Tampson raisin was purchased from local market
inQuchan-Iran. All chemical purchased from Merck.

M ethod

Freshraisintransformed to thelab and alowed to
be stiffened and then washed and consequently dried.
After weighing, the samples scratched slightly by
Mulinex mixtureto penetrate water withintheir crust.
Samplesweresoaked in water with different ratiosin-
cluding 1:1, 2:1 and 3:1. These mixtureskept in Ben
Mary inthreedifferent extraction temperaturesinclud-
ing 40, 60, 80°C and analyzed once an hour for Brix
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until aconstant level. Theresultant extract wasfiltered
through Bookhner funnd using Diatoms soil asfiltering
ad. Thisextract evgporated by rotary evaporator (Azma
Teb Company-Iran) in a threedifferent temperatures
including 65, 75, 85°C to reach a brix about 70°. Fi-
nally theextractswereandyzed for mould, total micro-
bia count, glucose content (Lineand Ainon method),
color (lovibond system) and a so extraction yield (w/
Wo0).
Satistical analysis

For analyzing the obtained dataadesign of facto-
rial examinationsintheformat of completely random

wasused. TheM-Stat softwarewas used to determine
the significant of differencesbetween experiments. Then
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by usingtheleast different sgnificant test, those experi-
mentswhich brought about the significant wereidenti-
fied.

RESULTSAND DISCUSSION

Satistical analysisof results

Theobtained meansfor al observationsviaDunkan
multi-domain test were compared with each other and
theamount of theleast statistical significant difference
at the level P< 0.05 was determined and the results
wassummarizedin TABLE 1.

AccordingtoTABLE 1, at dl levelsof interactions
thereareno significant differences. But a theefficiency

TABLE 1: Satigtical analysisof data obtained through conducting experiments

Color
Sugar Efficiency Degree of Observation levels of experiments
Blue yelow Red Recovery freedom

0.003™° 0.120™  1.059"° 194.84"° 4.664"° 2 levels of interactions

71597 1.239" 277.402° 671168  2121.84" 2 Levels of extraction temperature

0365  8810™ 30.429°  4368.407"° 2304.66 2 Levels of water ratio

0564 2173" 12.993** 22581.49"  143.48" 4 Levels of interactional effect of extraction
temperature and water ratio on concentration

02817 4.943"¢ 16485 1109297  361.878" 2 Levels of concentration

0119" 1514™ 11167° 10902.97" 624.715" 4 Theinteract ional effect of extraction and

concentrated temper ature on concentration

0.110° 1370° 20309° 8417915 94632 4 Theinteract ional effect of concentrated
temperature and water ratio on concentration
Theinteract ional effect of concentrated and

0175 3.047™° 10.811 27944.223"  229.752 8 extraction temperature plus solvent ratio on

concentration

**Highly statistical significant differences at the level of P< 0.01; *Satistical significant differences at the level of P< 0.05; n.s:

No statistical significant differences.

levels, and yellow color asignificant differenceisob-
served at the level of P< 0.01. However thereisno
significant difference on color of red and blue at any
level. At thelevelsof evaporating temperature effects
andinteractional effect of solvent proportion and evapo-
rated temperature on the amount of recovery sugar a
datigtical significant differenceisobservable Alsothere
isahighly significant differenceat thelevel of interact
ional effect of three parameters (extracting tempera-
ture, solvent ratio, and evaporated temperature) onthe
amount of sugar recovery ahighly significant difference
isobservable. Of course herethereisno significant dif-
ference of the effect of extractiontemperatureand sol-
vent proportion.

Effect of extraction temperatureon yield, sugar
recovery and color

Concentrate productionyield isincreased by in-
creasing the extractiontemperature (Figure 1). But the
extraction temperaturedid not have any significant ef-
fect onsugar recovery. Non-sugar substancesmay cause
increas ng theefficiency. Also by increasing the extrac-
tion temperature especially at 80°C the color of pro-
duced concentrateincreased. Asincreasing the col or
specially red and blue brings about darkness and re-
duces appearance properties, extracting operation un-
der 80°C seems suitable for obtaining desirable color.

Effect of water ratio on concentrate production
yield, sugar recovery and color
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Figurel: Effect of extraction temperatureon concentrate
productionyield

By increasing theamount of water/raw materid, the
concentrate production efficiency a soincreased. Re-
sultsareshown in Figure 2. But thewater ratio to raw
materiad had no significant effect ontheamount of sugar
recovery. Theamount of color ismorein higher water
proportion because other substances except sugar dif-
fusetotheconcentrate, i.e. themost and theleast amount
of color belongedtotheratios 1:3and 1.1 respectively.

I nter actional effect of water/raisin ratio and ex-
traction temper atureon production yield, sugar

Effect of Sol.Rate on Yleld
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Figure?2: Effect of solvent ratio on concentrateproduction
yield
recovery and color

Concentrate production efficiency likeweight in-
creases by increasing extraction temperature and wa-
ter/raisinratio (Figure 3). It seemsthat the effect of
water/raisinratio and extraction temperature onthe f -
ficencyisequd. Thereisno sgnificant differenceinthe
amount of sugar recovery withintheinteractiona effect
of extraction temperatureand water/raisinratio (Figure
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4). However it seemsthat the highest percentage of
sugar recovery isobtained in 80 °C and water/raisin
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Figure3: Theinteractional effect of water/raisinratio and
extraction temper atureonyield of extraction
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Figure4: Theinteractional effect of water/raisinratioand
extraction temper atureon sugar recovery

Effect of Conc.Temp on Yield

Yield) -
74+ a

724

704

68l

661

641

62 -

65C

75C 85C
Figure5: Theeffect of evaporation temperatureon raisin
concentrateyield

-
A Tudéan Journal



NPAIJ, 9(7) 2013

Hakim Zamani and Ali Mohamadi Sani

287

ratio of 1:3. Thecolor of concentrate samplesincreased
by increas ng extraction temperature and water/raisin
ratio and in lower temperature and lower water/raisin
ratios, color density decreased. Also theeffect of evapo-
ration temperatureonraisin concentrateyieldisshown
in Figure5. According to thisfigure concentrate pro-
duction efficiency wasat highest rateat 75 °C (Figure
5).

CONCLUSION

Inthisstudy the effect of extraction temperature,
water/raisin ratio and evaporation temperature were
studied ontheefficiency variables, color and percent-
age of sugar recovery. Experiment factoria 3*3*3* 3
used randomly. Here extracting temperature at three
levels60, 40, and 80°C, and water/raisin ratio at three
levels1:2,1:1, and 3:1 and evaporation temperature at
three levels 75, 65, and 85 °C were tested. Results
showed that concentration under conditions: extraction
temperature of 80 °C, evaporation temperature of 75
°C and solvent proportion of 2:1and 3:1 led to better
results.
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