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Fig 1 Effect of different tannin removal methods on tannin removal of brownish, yellow and white Persian
gum (a: soaking the granules in water for 60, 120 and 180 min, b: treating the granules with 1, 5 and 10 % (w/w)
NacCl, c: treating the granules with 1, 5 and 10 % (w/w) CaCl,, d: boiling for 5, 10 and 15 min, e: autoclaving at

121 :C for 20 min)
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Table 1 Effect of soaking in water on weight reduction of brownish, yellow and white Persian gum granules

Type of gum Time (min) Weight reduction (%)
60 24.11+0.21%
Brown 120 35.92+0.47°
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180 40.42 + 0.40°
60 17.91+0.74°

Yellow 120 24.07 + 0.27™
180 25.22 + 1.30°
60 3.92+£0.26"

White 120 22.56 + 0.63°
180 24.22 + 0.69™

Different letters show a significant difference (p < 0.05) between values of each column
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Table 2 Effect of using saline solutions for 90 min on weight reduction of brownish, yellow and white Persian
gum granules

Type of salt Type of gum

Concentration (%)

Weight reduction (%)
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1 22.66+0.97%
Brown 5 13.50 + 0.58°¢
10 13.20 £ 0.43°
1 20.31+0.88°
NaCl Yellow 5 6.03 + 0.95¢
10 6.02 + 0.49°
1 13.63 +0.33°
White 5 4.11+0.32¢
10 -12.18 + 0.79° 0000.0.79°
1 14.90 + 0.83°
Brown 5 11.92 +1.09¢
10 7.60 + 0.50°
1 17.90 + 1.23°
CaCl, Yellow 5 2.24 +0.22°
10 1.83+0.33°
1 11.62 + 0.86°
White 5 0.23+0.08°
10 -12.36 + 0.98"

Different letters show a significant difference (p < 0.05) between values of each column.
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Table 3 Effect of boiling on weight reduction of
brownish, yellow and white Persian gum granules

. . Weight

Type of gum Time (min) reduction (%)
5 7.53+0.25°

Brown 10 12.44 +0.73"
15 14.68 + 1.20°

5 3.63+0.53°

Yellow 10 4.63 +1.15%
15 7.56 +1.04°

5 -1.17+0.39'

White 10 3.47 +£0.08°
15 6.99 + 0.62%

Different letters show a significant difference (p <
0.05) between values of each column.
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Table 4 Effect of autoclaving (121°C, 20 min) on
weight reduction of brownish, yellow and white
Persian gum granules

Type of gum Weight reduction (%)
Brown 26.48 +1.07°
Yellow 13.13+0.14°
White 8.09 + 0.38°

Different letters show a significant difference (p <
0.05) between values of each column.
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Table 5 Effect of tannin removal methods with the highest efficiency on apparent viscosity (shear rate: 50 s
and temperature: 20 ‘C) and Herschel-Bulkley parameters of Persian gum dispersions

'32232?{] t Yield ) Power law
Type of sample Y stress (o) COMSISIENCY  coefficient
(Mapp) coefficient
(mPa) 0 (n)
(mPa.s) (k) (mPa.s")
Control sample 103.12 3.2760 0.7962 0.8867
Soaked in CaCl, solution (1% w/w) for 90 122.84 1.0033 2.2390 0.7325
min
Boiled for 15 min 415.61 6.0529 4.1180 0.6891
Soaked in water for 180 min 208.33 4.7945 3.2690 0.7653
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Fig 2 Effect of tannin removal methods with the highest efficiency on apparent viscosity of Persian gum
samples (Sample 1: Control, Sample 2: Treated with 1% (w/w) CaCl2 solution, Sample 3: Boiled for 15 min and

Sample 4: Soaked in water for 180 min)
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ABSTRACT

ARTICLE INFO

Persian gum is an lranian native gum which obtains from the trunk and
branches of wild almond tree. This gum is found in different colors and there is
a direct relation between its color and tannin content: the darker the color, the
higher the amount of tannin. Since the bioavailability of proteins and minerals
is limited by tannins, they are known as anti-nutrient compounds; hence, it is
essential to remove tannin from Persian gum in order to increase its quality and
amount of utilization in the food industry. Thereupon, tannin removal from
Persian gum using different thermal and non-thermal methods was the main
aim of this research. In this regard, soaking either in water or saline solutions
(mono- and divalent salts) was considered as non-thermal method. On the other
hand, autoclaving (121 C for 20 min) and boiling (5, 10 and 15 min) were
applied as thermal methods for tannin removal of Persian gum which was
categorized based on color: white, yellow and brownish. As well, weight
reduction of gum granules and rheological properties were investigated after
tannin removal. According to the results, the highest tannin removal was
observed in the case of brownish Persian gum and the most yield of tannin
removal belonged to soaking in water for 180 min (75.67 = 0.25 %), using
CaCl, solution at the concentration of 1% (w/w) (74.32 + 0.54 %) and boiling
for 15 min (67.08 = 0.19 %), respectively (p < 0.05). Based on rheological
analysis, apparent viscosity of samples after soaking either in water or CaCl,
solution as well as boiling was higher than control sample. However, the
suitable rheological model for control and the treated gums was Herschel-
Bulkley, indicating that type of flow behavior did not been affected by tannin
removal.
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