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1. Butylated hydroxytoluene (BHT)
2. Butylated hydroxyanisole (BHA)
3. tert-Butylhydroquinone (TBHQ)
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1. Gas Chromatography/Mass Spectrometry
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Fig 1 The influence of various pretreatments on the
Poly phenol from Hawthorn extract
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Fig 3 The influence of various pretreatments on the
Iron reduction power from Hawthorn extract
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Fig 2 The influence of various pretreatments on the
DPPH Scavenging Activity from Hawthorn extract
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Table 1 The influence of different pretreatments on the chemical composition of extracts

Compound Control 150sMW+30minUS
Phenol, 2,4-bis (1,1- dimethylethyl) 8.16+0.03° 9.19+0.06°
Hexadecanoic acid, methyl ester 3.88+0.01° 4.97+0.02°
n-Hexadecanoic acid 12.25+0.30% 12.25+0.25%
9,22)-Octadecadienoic acid (Z,Z( 4.59+0.11° 4.59+0.11°
9, 12, 15 Octadecatrienoic acid, (... 8.79+0.13° 9.37+0.15°
Galactitol and Mannitol 1.07+0.03° 1.39+0.00°
Hexadecanoic acid, 2-hydroxy-1-(... 11.99+0.09° 13.58+0.05%
Bis(2-ethylhexyl) phthalate 31.07+0.33" 33.68+0.05°

Numbers with different letters in each row imply significant differences in the 5% level of probability.
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Hawthorn (Crataegus spp.) Is a rich source of natural antioxidants, especially flavonoids and
anthocyanins, and these bioactive compounds have various beneficial effects on health and
well-being. In this study, extracts of hawthorn fruits were used with ultrasound (for 30 min),
microwave (150 s) and ultrasound- microwave (30 min ultrasound + 150 s microwave) and after
applying these supplements, the extract of fruits with Ethanol was extracted and one sample was
selected as a control without pre-treatment. The total phenolic compounds, the ability to inhibit DPPH
free radicals, iron regeneration capacity, acidity and some of the important compounds (by gas
chromatography / mass spectrometry) of the samples were investigated. Statistical analysis and
process optimization were performed completely randomly using SAS software. The results showed
that the use of different pretreatments resulted in increasing the total phenolic compounds, the ability
to inhibit DPPH free radicals and iron regeneration capacity in extracted extracts, so that the samples
from the pretreatment of ultrasound-microwave were 9.89 The percentage of total phenol was higher.
The results of the analysis of the data from the acidity of the samples showed that the pre-treatment
type did not have a significant effect on the acidity of the samples (p>0.01). The use of microwave
ultrasound pre-treatment resulted in a greater increase in the compounds in the extract and the
base-2-ethylhexyl-phthalate combination was the most recognizable combination in the extracts. In
the end, it can be stated that microwave ultrasound was the best pretreatment for preparation of extract
hawthorn fruit.
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