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1 -Butylated hydroxytoluene (BHT)
2 -Butylated hydroxyanisole (BHA)
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8- Rosmarinic acid
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Table 1. Results of determining the best solvent for extracting phenolic compounds, flavonoids and
inhibiting the free radicals of Rosemary extract*

Solvent Total phenolic
(Mg/g of extract)

Water 1.343+0.001™"
Methanol (100%) 2.843+ 0.026¢
Ethanol (100%) 2.434%0.003"
Acetone (100%) 0.81+ 0.033'

Flavonoid DPPH
(Mg/g of extract) (Mgl/lit of extract)
13.426% 0.005! 13.425+ 0.005'
16.236+ 0.003¢ 42.684+ 0.0049
15.853+ 0.003" 38.575+ 0.004"
13.125+ 0.003% 23.534+ 0.008
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Hexane (100%)
Water: Methanol (50:50)

Water: Methanol (20:80)

0.915+ 0.002k
6.26+ 0.025°
7.173+0.0012

Water: Ethanol (50:50) 5.15+ 0.026¢
Water: Ethanol (20:80) 5.367+ 0.003¢
Water: Acetone (50:50) 4,525+ 0.003f
Water: Acetone (30:70) 4.732+ 0.003¢

Water: Ethyl Acetate (50:50)

Water: Chloroform (50:50)

1.133+0.0031
0.722+0.003™

13.284+ 0.003!
24.360+ 0.004°
28.155+ 0.0042
21.114+0.003¢
25.141+ 0.003°
18.355+ 0.004
19.575+ 0.002¢
11.856+ 0.003
9.254+0.004™

15.287+ 0.0041
70.237+ 0.003°
87.236+ 0.0032
66.285+ 0.002°
59.241+ 0.006¢
44.440+ 0.004
54.353+ 0.003¢
13.856+ 0.003k
11.565+ 0.006™

*Data are reported in two replications in terms of (Mean * SD value).

**The similar small letters (a-m) in each column indicate a significant no difference (p<0.05) based on the Duncan test

between the data.
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Figure 1. Results of determining the best solvent for extracting phenolic compounds, flavonoids and
inhibiting the free radicals of Rosemary extract
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Table 2. Results of determining the best methods for extracting phenolic compounds, flavonoids and
inhibiting the free radicals of Rosemary extract*

Methods Total phenolic Flavonoid DPPH
(Mg/g of extract) (Mg/g of extract) (Mgllit of extract)
Maceration 7.486+ 0.006" 47.852+ 0.003 73.524+0.003¢
Hot extraction 6.151+ 0.003° 32.753+ 0.006° 66.828+ 0.004°
Percolation 3.33+0.11¢ 28.57+0.043° 44.160+ 0.004¢
Soxhlet extraction 3.176+ 0.003¢ 22.246+ 0.0244 47,114+ 0.003¢
Sonication 5.525+ 0.002° 17.623+ 0.033¢ 50.748+ 0.004°

*Data are reported in two replications in terms of (Mean + SD value).

“*The similar small letters (a-e) in each column indicate a significant no difference (p<0.05) based on the Duncan test

between the data.
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Figure 2. Results of determining the best methods for extracting phenolic compounds, flavonoids and
inhibiting the free radicals of Rosemary extract
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Table 3. Results of determining the best particle size for extracting phenolic compounds, flavonoids and
inhibiting the free radicals of Rosemary extract*

Particle size
(Micrometer)

Total phenolic
(Mg/g of extract)

300 7.217+ 0.006%
500 5.288+ 0.006°
800 4.462+ 0.006¢

Flavonoid DPPH
(Mg/qg of extract) (Mgl/lit of extract)
4.894+ 0.006° 8.596+ 0.006°
3.250+ 0.006° 7.123+0.010°
1.478+ 0.004°¢ 5.016+ 0.032°¢

*Data are reported in two replications in terms of (Mean + SD value).

#*The similar small letters (a-c) in each column indicate a significant no difference (p<0.05) based on the Duncan test

between the data.
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Figure 3. Results of determining the best particle size for extracting phenolic compounds, flavonoids and
inhibiting the free radicals of Rosemary extract
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Table 4. Results of determining the best plant to solvent ratio for extracting phenolic compounds,
flavonoids and inhibiting the free radicals of Rosemary extract*

Plant to solvent ratio
Methanol (80%)

Total phenolic
(Mg/g of extract)

Flavonoid DPPH
(Mg/g of extract) (Mgllit of extract)

ax*

1:100 (g/ml) 7.358+ 0.006

5.988+ 0.0072 9.115+ 0.0072
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2:100 (g/ml) 6.183 0.006°
3:100 (g/ml) 5.478+ 0.049°
4:100 (g/ml) 5.145+ 0.005¢
5:100 (g/ml) 3.689: 0.006¢

5.680+ 0.009° 7.907+0.012°
3.668+ 0.008° 7.648+ 0.009°
3.660+ 0.01° 5.269+ 0.0084
2.142+0.011¢ 2.845+0.012°

*Data are reported in two replications in terms of (Mean + SD value).

**The similar small letters (a-e) in each column indicate a significant no difference (p<0.05) based on the Duncan test

between the data.
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Figure 4. Results of determining the best plant to solvent ratio for extracting phenolic compounds,
flavonoids and inhibiting the free radicals of Rosemary extract
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ARTICLE INFO ABSTRACT

Rosemary is a plant from the Lamiaceae family with antioxidant properties, Therefore,
Avrticle History: the purpose of this study was to extract rosemary plant extract using different solvents,
Received:2019/5/13 methods (maceration, hot extraction, Soxhlet, percolation and sonication), particle size
Accepted:2021/3/8 (300, 500 and 800 pm) and plant to solvent ratios (1:100, 2:100, 3:100, 4:100 & 5:100)
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were. In this experimental study, the amount of phenolic and flavonoid compounds was
measured by aluminum chloride colorimetric method and the antioxidant activity of
Keywords: plant extracts was evaluated by DPPH method. To extract these compounds, different
solvents and methods were used and compared and analyzed and Data analysis was
performed using SPSS software and ANOVA test. The best solvents for the extraction
Flavonoid Compounds, of phenolic, flavonoid and antioxidant compounds were water-methanol (20:80). The
amount of total phenolic compounds using this solvent was 7.172 (mg/g) and flavonoid
compounds were 28.157 (mg/g) and the antioxidant activity to inhibit free radicals was
Rosemary Plant Extract 87.2586 (mg/lit). The best method for extracting phenolic compounds was Maceration
method with a rate of 7.481 (mg/g) and for flavonoid compounds with a rate of 47.85

Antioxidant,

Phenolic Compounds,

(mg/g) and 73.524 (mg/lit) to inhibit free radicals.The results show that in order to

10.22034/FSCT.21.153.13. achieve the maximum extraction of total phenolic compounds, flavonoids and
*Corresponding Author E- antioxidants in rosemary extract, use plant powder with a particle size of 300 um, water
M.vakilian68@gmail.com solvent: methanol (80:20), plant to solvent ratio 1:100 (g/ml) and the use of maceration

method should be used as optimal operating conditions.
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