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ABSTRACT

Raisin is the main product of grape in Iran that obtains through d(?/ing process. Regarding to mass production of
grape in this country, optimization of the raisin preparation methods in order to increase world market demand is
required. In this research, effects of three different methods of drying including of sun drying, shad drying and
alkaline emulsion drying (potassium carbonate + ethyl oleate) were investigated on biophysical and biochemical
properties’ of Sultana grape's raisin including raisins yield, drying rate, dry weight, and rachis weight and also
antioxidant capacity (based on DPPH, FRAR methods), total flavonoids, total phenols, total protein, soluble sugars
(fructose, glucose, sucrose, raffinose?], organic acids (ascorbic acid, malic acid, tartaric acid) and some nutrients under
a completely randomized design with three replicates in Iranian Grape and Raisin Institute of MaIaYer University. In
early Sep. of 2015, fruits were harvested manually based on TSS index of 21 (°Brix) and then were laid on drying net
racks until they reached 15% moisture. Based on results, significant differences were found among three drying
methods regarding to both biophysical and biochemical properties'. The highest drying period was related to shade
drying methods while the lowest was found in alkaline emulsion drying method. Furthermore, the highest and lowest
grape to raisin drying rate was belonged to alkaline emulsion and shade drying methods, respectively. Raisin yield
was highest in alkaline emulsion drying method and lowest in sun drying method. The highest total phenol, total
flavonoid and measured antioxidant capacity by DPPH and FRAR was found to be higher in alkaline emulsion drying
method compared to other methods. Moreover, soluble sugars ﬁsucrose, glucose, fructose and raffinose) and organic
acids (tartaric, malic but not ascorbic acid) was higher in alkaline emulsion drying method than other methods. In
conclusion, owing to faster grape to raisin drying rate observed in alkaline emulsion drying method, the oxidation of
phenolic compounds and flavonoids of these raisins was lower compared to both sun-and shade drying methods
which showed higher nutritional value and antioxidant capacity than other methods.
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Table 1. Analysis of variance of drying methods effect (chemical, sun and shade -drying) on some biophysical traits
of raisin of ‘Sultana’ grapevine

Mean of squares

Source of variation df

Raisin drying period Drying rate Raisin yield Dry matter Rachis weight
Treatment 2 6200 1030 114.1 4.29 342
Error 6 4.50 0.44 5.61 0.58 12
Coefficient of variation (%) 3.06 2.55 1.08 1.03 1.15

Qo)) 5 0o 30 s jo s S g Sl pae ST 8e s g 5 NS

ns, *, **: Non-significantly difference and significantly differences at 5 and 1% of probability levels, respectively.
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Table 2. The effect of drying methods (chemical, sun and shade-drying) on biophysical traits of raisin of ‘Sultana’

grapevine”
Raisin production Drying period Drying rate Raisin yield Dry matter Rachis weight
methods (day) (g/day) (9/kg fruit) (%) (9/kq)
Chemical drying 5° 56.7¢ 2842 83.9° 115°
Sun drying 15° 18.1° 272° 85.7% 130°
Shade drying 65* 4.5° 278" 83.4° 124°

A o2 b ao )0l e j8 (5 )ls e BB g 2 0 S e o gl sl Sl
* Means with a column followed by the same letter are not significantly different at p < 0.05.
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Table 3. Analysis of variance of drying methods effect (chemical, sun and shade -drying) on some biochemical traits
of raisin of ‘Sultana’ grapevine

Mean of squares

Source of variation df - Antioxidant capacity
Total phenol Total flavonoid FRAP DPPH
Treatment 2 1872 525 6.40 111
Error 6 58.5 114 0.384 0.89
Coefficient of variation (%) 3.45 2.34 1.59 1.66

Qo)) 500 30 s jo e S g Sl pae ST 8e s g 5 NS

ns, *, **: Non-significantly difference and significantly differences at 5 and 1% of probability levels, respectively.
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Figure 1. (A) Total phenol, (B) Total flavonoid, (C) antioxidant capacity measured by DPPH, and (D) FRAP methods
of ‘Sultana’ grapevine raisin obtained under chemical, sun and shade —drying methods. Means within a column
followed by the same letter are not significantly different at p < 0.05.
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Table 4. Analysis of variance of drying methods effect (chemical, sun and shade-drying) on some qualitative
characteristic of raisin of ‘Sultana’ grapevine

Mean of squares

Source of variation df Sucrose  Glucose Fructose Raffinose Protein  Malicacid Tartaricacid  Ascorbic acid
Treatment 2 0.004 39.02 27.6 0.009 0.44 17933.3 337463 3.93
Error 6 0.0002 1.17 1.37 0.0001 0.023 754.4 5427 0.27
Coefficient of variation (%) 421 3.59 3.02 12.29 4.55 6.26 5.11 5.02

Qo)) 500,00 mha (o ls s gl g BB 5g5
ns, *, **: Non-significantly difference and significantly differences at 5 and 1% of probability levels, respectively.

5 SOl ol slagiy) Sl osaliamsds duhos Bl ;9 (et 598 5 59259, S5l ) L2 0 oo
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Table 5. Sucrose, glucose, fructose and raffinose concentrations of ‘Sultana’ grapevine raisin obtained under
chemical, sun and shade-drying methods

. - Sucrose Glucose Fructose Raffinose
Raisin production methods /1509 Dw) (mg/100g DW) (mg/100g DW) (mg/100g DW)
Chemical drying 0.43° 35.9° 43.5° 0.26"

Sun drying 0.33° 27.5° 37.5° 0.17°
Shade drying 0.33° 26.9° 35.3° 0.16°

W o2 b o yo0 e )0 (5 )ls e BB g 2 0 S e slad e lls sl Sl
* Means within a column followed by the same letter are not significantly different at p < 0.05.
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Figure 2. (A) Total protein, (B) tartaric acid, (C) malic acid, (D) and ascorbic acid concentration of ‘Sultana’
grapevine raisin obtained under chemical, sun and shade -drying methods. Means within a column followed by the
same letter are not significantly different at p < 0.05.
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Table 7. Effects of drying methods (chemical, sun
and shade-drying) on nutrient element concentrations
of raisin of ‘Sultana’ grapevine”
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Table 6. Analysis of variance of drying methods
effect (chemical, sun and shade-drying) on nutrient
clements of raisin of ‘Sultana’ grapevine

Raisin production Fe Zn K Mg
methods (Hg/kg)  (uglkg) (%) (%)

Chemical 58.2°  136° 192 153

solution

Sun drying 56.6° 137°  1.87° 153

Shade drying 55.3° 13.6° 1.86° 1.52°

Mean of squares

30 S e ST g o 0 S i sladd o sl sla Kileo

A5l e b ds )00 e
* Means within a column followed by the same letter are not significantly
different at p < 0.05.
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Source of variation df Fe 7N K Mg
Treatment 2 75 0019° 937 0.64™
Error 6 0.64 0052 086 0.55

Coefficient of variation (%) 14 167 05 048
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ns, *, **: Non-significantly difference and significantly differences
at 5 and 1% of probability levels, respectively.
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