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Table 1 Physicochemical properties of pomegranate juice concentrate

Physicochemical properties Amount
Total soluble solid (TSS) 65.0£0.0
Total insoluble solid (TIS) 0.0+0.0
Protein (%) 1.7£0.2
Moisture content 34.4+0.3
Ash (%) 1.7+0.3

Fat (%) 1.1+0.2
Carbohydrate (%) 60.7+0.2

pH 2.7+ 0.0

Density (g/cm”) 1.3+0.0
Acidity (% citric acid) 6.3+0.0
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60 Table 2 Yield stress of the samples at
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20
Temperature (°C) Total soluble solid (°Brix)
. 65 60 55
Shear rate (1/s) 5 26.65 9.13 6.52
Fig 1 Shear stress-shear rate data of pomegranate 15 15.66 6.12 5.40
juice concentrate at different temperatures and
total soluble solids of (a) 65, (b) 60, and (c) 55 25 12.49 4.85 4.47
°Brix.
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Table 3 Consistency coefficients (k) and flow behavior index (n) of fresh pomegranate juice
concentrate in different temperature and total soluble solid.

Total soluble solid (°Brix)

Temperature (°C)

Rheological properties 5 15 75
Consistency coefficient
(k; mPa.s)
55 #338C4) 25%¢43 20%C+5
60 216%Bx11 53841 40°8+1
65 6002455 128445 63745
Flow behavior index (n)
55 1.02*%+0.05  1.05**+0.02  1.00*B+0.02
60 1.01*40.01  1.03**+0.03  1.06>*+0.01
65 0.84°°+0.02  0.96°5+0.01  1.06**+0.03

* Mean * standard deviation (n=3). In each row and column, means with different small and capital letters

are significantly different, respectively (P< 0.05).
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Fig 2 Apparent viscosity-shear rate data of
pomegranate juice concentrate at different total
soluble solids and temperatures of (a) 5, (b) 15,
and (¢) 25 °C.
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Fig 3 (a) Shear stress-shear rate and (b) apparent
viscosity-shear rate of pomegranate juice
concentrate (65 °Brix) at different temperatures.
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Table 4 Antioxidant properties of pomegranate juice concentrate after 20 weeks storage at

different temperatures

Antioxidant index

Storage temperature (°C)

-80 -20 4 20 35
IC50 (mg/ml) 0.47 +0.00 0.45°+ 0.00 0.54°+0.00 0.53°+0.00 0.61%+0.00
FRAP value (g 127002 127%001  1.13°:0.03 116002  1.09°:0.02
ascorbic acid/ L)
CUPRAC value (g 1.8%0.1 1.8%0.1 1.8%£0.2 1.8%£0.2 17403
ascorbic acid/ L)
FIC value (%) 20%2 201 2042 21%1 22%1
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Owing to presence of large amounts of antioxidants, pomegranate (Punica granatum L.) reveals
great nutritional properties. Study on rheological properties of fruit juice concentrates in order to
appropriate design of manufacturing processes and to determine the nutritional values is of
importance. The objectives of this study were investigating the effects of different total soluble
solids (55, 60, and 65 °Brix) and temperatures (5, 15, and 25 °C) on rheological properties of fresh
pomegranate juice concentrate as well as on antioxidant and rheological properties during 20-week
storage. The concentrated pomegranate juice samples were stored at different temperatures namely
-80 (control), -20, 4, 20, and 35 °C for measuring their rheological and antioxidant properties.
Although, the viscosity of fresh pomegranate juice concentrate (particularly at 65 °Brix performed
at 5 °C) decreased by increasing the shear rate and exhibited a typical non-Newtonian shear
thinning behaviour (fitted to Herschel-Bulkley model), its storage led to shear thickening
behaviour. After 20 weeks storage at different temperatures, FRAP value decreased and ICsy one
increased; however, FIC and CUPRAC values remained constant. The samples stored at 4°C for 14
weeks revealed similar rheological (viscosity and shear stress) and antioxidant properties to those
stored at -20 °C. Taking into account the minimum cost, the best storage to yield high quality
product was 4°C.

Keywords: Rheological characteristics, Flow behavior index, Antioxidant activity, Consistency
index, Pomegranate juice concentrate
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