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Fig 1 The effect of pretreatments on dried garlics powder: A) Sodium metabisulfite; B) Citric Acid, C) NaCl
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Table 1 Effect of different pretreatments and storage on the pH of garlic powder.

Day 60 Day 30 Day 1
Temperature  Temperature  Temperature  Temperature Temperature Temperature 90 Sample

80°C 90°C 80°C 90°C 80°C OCH**
6.38+£0.057*" 6.34+0.032"" 6.87+0.078"* 6.56+0.108°®° 6.46+0.176 " 6.37£0.070%° Control(T1)
5.42+0.035°® 5.59+0.300%" 6.72+0.225%* 557+ 0.327°®  5.66+0.235®®  5.80+0.125"* Citric Acid (T2)
6.38+0.161*"  6.41+0.023** 6.72+0.060°®  6.93+0.095**  6.38+0.011** 6.37+0.005*  Sodium metabisulfit (T3)
6.30+0.040**  6.40+0.015** 6.54+0.068°® 6.69+0.078"*  6.29+0.040°®  6.50+ 0.338 NaCl(T4)

Variation of Non-Enzymatic Browning during

storage in 80C
=4
=
=

[ —]
S 8
J’f
/q

*The lower case letters indicate a statistical difference (p< 0.05) between treatments.
**Upper case letters indicate statistical difference (p< 0.05) between temperatures.
***Drying temperature
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Fig 2 Effect of different pretreatment and storage on
the browning of garlics dried at 80 °C. Different
letters indicate a statistical difference (p<0.05).
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Fig 3 Effect of different pretreatment and storage on
the browning of garlics dried at 90 °C. Different
letters indicate a statistical difference (p<0.05).
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Table 2 Effect of different pretreatments and storage on the flavonoid content (mg /g) changes of garlic

powders
Day 60 Day 30 Day 1
Temperature Temperature Temperature Temperature Temperature Temperature Sample
80C 90C 80C 90°C 80 C 90°C***

0.040+0.002°®  0.055+0.006** 0.038+0.004** 0.036+0.003*" 0.114+0.001** 0.041+0.005 *®" Control(T1)
0.035+0.001°*  0.024+0.001°® 0.030+0.003“* 0.0262+0.004®® 0.052+0.005""  0.035+0.001°® Citric Acid(T2)
0.040+0.002**  0.014+0.003"®  0.027+0.002%* 0.013+0.002%® 0.046+0.006*  0.024+0.002°® Sodium metabisulfit (T3)
0.026+0.001"®  0.030+0.001°* 0.035+0.004°* 0.029+0.004°® 0.042+0.002°"  0.038+0.002"® NaCl(T4)

*The lowercase letters indicate a statistical difference (p< 0.05) between treatments.
**Uppercase letters indicate statistical difference (p< 0.05) between temperatures.
***Drying temperature
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Table 3 Effect of pretreatments and storage on the vitamin C content (mg / g) of garlic powders.

Day 60 Day 30 Day 1
Temperature  Temperature  Temperature  Temperature  Temperature Temperature Sample

80°C 90°C 80°C 90°C 80°C 90°C***
1.09+0.01*  0.87+0.01™  1.09+0.01*  0.76+0.01°°  1.31+0.01** 1.25+0.01 *°7 Control(T1)
0.87+0.01"  0.81+0.05"®  0.87+0.01"  0.81+0.05®  0.87+0.11"® 0.98+0.01°" Acid Citric (T2)
0.81+0.05*  0.76+0.01®  0.87+0.01"  0.54+0.01®  0.73+0.03® 0.87+0.01% Sodium metabisulfit (T3)
0.70+0.05"*  0.81+0.05"  0.70+0.05®  0.81+0.05**  0.70+0.05°" 0.65+0.01°® NaCl (T4)

*The lowercase letters indicate a statistical difference at the 0.05 level between treatments.
**Uppercase letters indicate statistical difference at 0.05 level between temperatures.
***Drying temperature
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Drying due to the adverse physical and chemical changes is one of the most difficult processes in the food
industry, especially to produce garlic powder. In this study, in order to avoid the Maillard reaction, garlics
were pretreated by 0.5% sodium metabisulfite, 10% NaCl and citric acid (up to pH = 4) solutions. For this
purpose, first, fresh garlic, after preparation according to the usual industrial method, was immersed in the
pretreatment solution for 2 minutes at room temperature. The treated garlic was dried using cabinet
method at 80 °C and 90 °C to achieve 5.2% water content, and then stored for 60 days at room
temperature to evaluation of some quality characteristics including moisture content, vitamin C content,
browning level, flavonoid content and pH. Based on the obtained results, moisture content did not change
significantly in all treatments during storage. Control sample (without pretreatment) had had the highest
off color and browning. Flavonoid and vitamin C contents were reduced in pretreated samples due to their
solubility in water. Generally, based on the obtained results, garlic powder produced by pretreatments had
lighter color than control sample which could increase their market acceptance and pretreatment with salt
had highest effect in the production of garlic powder with a suitable color.

Keywords: Garlic, Non-Enzymatic browning, Vitamin C, Flavonoid, pH.
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