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Table 1 Variance analysis of ultrasonic treatments on the phenolic content, flavonoids and antioxidant activity of ginger rhizome extract.
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el &= 1Cso of DPl?I.scavengmg Total flavonoid  Total phenol
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Treatment
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Error
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CvV
23 oo s |y o100 mhaw jo s e IS
* indicates a significant difference at the 0.05 level.
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Fig 1. Extraction kinetic of phenolic compounds from ginger rhizome extracts using ultrasound
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Fig 2. Extraction kinetic of flavonoid compounds from ginger rhizome extracts using ultrasound
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Fig 3. DPPH radical scavenging activity of ginger rhizome extracts in various ultrasound treatment
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Table 2 ICs, values of ginger rhizome extracts of DPPH scavenging activity and reducing power tests.

Sasbel wyad 1C,. DPPH s UG, ,Lo IC,. Hlowd

ICs of reducing power (LLg/ml) ICso of DPPH scavenging activity (Jig/ml) Treatment
¢ 10.75 £313.29 ©27.46 + 528.92 40 °C,5min
*4.16 £ 89.05 *4.36194.92 40 °C,15min
*5.61 £ 8443 4257 £ 87.96 40 °C,30min

b 2391 +127.83 420.21 £104.80 40 °C,45min

b 2539 +128.55 421.01 £106.75 40 °C,60min

¢ 17.45 £310.88 ©29.94 +339.19 50 °C,5min
*2.83 £80.42 *6.09 £68.01 50 °C,15min
*4.55 +80.95 *4.12 £73.55 50 °C,30min
©21.26 * 124.17 4526 +78.26 50 °C,45min
®4.03 13948 218.31 £ 103.87 50 °C,60min
©16.72 £ 318.14 b28.34 +337.12 60 °C,5min
*3.06% 78.06 22.79 £ 66.60 60 °C,15min
*5.07 £ 83.79 *1.52+87.17 60 °C,30min
©23.73 £ 123.38 422.64 £106.12 60 °C,45min
1.81° + 141.61 419.30 £ 115.02 60 °C,60min

ol 10 s jo s pxe Sols 09z g pae Sl i ja 0 alie By >
Values with different letters within column indicate significance difference at P < 0.05.
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Fig 5. Extraction kinetic of phenolic compounds from ginger rhizome extracts using ultrasound assisted extraction (UAE) and shaker solvent
extraction (SSE) at 30°C
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Abstract

In the present study, the effects of temperatures 40-60 °C and different times 5-60 min on polyphenols and flavonoids
extraction kinetics using ultrasound bath were investigated, and The ICso values of DPPH free radical scavenging
activity and reducing power of the extracts were calculated. The results showed that the extraction efficiency of
phenolic and flavonoid compounds increased with temperature. Also, the highest yields of these compounds were
obtained during the first 15 min of extraction, and after that the slope of the extraction decreased. The highest value of

phenolic compounds 165.35% 47.69 and 171.13% 36.56 pg GA/g of DW of extract and flavonoid 9.43% 0.80 and

10.35% 0.93 pg QE/g of DW of extract were obtained at 15 min, and 50 and 60 ° C, respectively, without significant
difference. Therefore, the extraction process can be divided into two stages of rapid extraction and slow extraction.
Using the kinetic curves, the maximum efficiency of the antioxidant compounds of ginger rhizome can be found with
the least effective time and temperature. In addition, the results showed that ultrasound has a significant effect on the
extraction of bioactive compounds from ginger rhizome compared to the traditional method.

Keywords: Ultrasound bath, Extraction temperature, Extraction time, Ginger, Phenolic compounds,
Antioxidant activity.
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