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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)

Water: Ethanol (50:50)
Water: Ethanol (20:80)
Water: Acetone (50:50)
Water: Acetone (30:70)
Water: Ethyl Acetate (50:50)

Water: Chloroform (50:50)

0.915+ 0.002k
6.26+ 0.025°
7.173+0.0012
5.15+ 0.026¢
5.367+ 0.003°
4.525+ 0.003f
4.732+ 0.003¢
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
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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/g 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

22

9 -Cichoric acid



VEY OLT Y as 0T ol

Seoleis el Jd s Shae [hl5l Eoly ol 2 5l
Logllas (08) b L Ve B Y S35 dnd 5
Olge 4 O3 o3l 55 w0l Ol ol S s =W
S S B gl s St S,
SISl S 5 LS5 ol glpaad Olge oS
oslizal S S S o3l &S ol il e il

J}J:L{A

ST 5T 5 A $ 5N (i DS 5 A s ¥t
Solite s b (s5be); ol o las 3 3 g
J)’\:- Zal,'f

Ol (8) st L3 ialesl ool el 51 s w =l
gl S D olS ol g S A
oS o jlae 3 SlenS| ST 5 (s 5556 (b LS 5
Lol pl oy 5l e S0 XY O ke S g5k,
Fhew AN lacaas o ey 1) e Ve S
G A5 ol ISl & LS 5100V e g £ 0 i)
IS 5 (8) Jadr 53 o sdalia o RACYRRER
Rl b Sl ol SUS 5 opl w2l pal sl (§)
dw A 3 (Guls gme O P a4 el slacs
S 5o oS liles (D <4/00) cdls spmy 5586
Ui P g Comd SRl L s S edali
wesVadl(p <o) il gl pxe Jals ol
g Jld il il b ml pl S ol S5
Osen S by o3y et 8 Jorl e 02 0l (e
oo (hops A dsile) Dl g a2l
(s S ¥ou) B3 031l 5 (Ol ple) 5

Al ey

Al ol 4 by e 5586 s ige Yzl 53 o500
S8 3108 e G LS 5 el oS ol
L mled 3 (LS esle pehans Bl Esl 3 o510
=l 51T0) 3 5 e p o JW o w55 5 ID
Sl e H5SL S Olge w50 D3 o3l Lals
ol ol o3l QLA s b L LS 5 C\Js,:wul S e
0 565 ol 33 o3I (Y20 V) O 5 sl andllas 55 .(F)
Olges oy Cgr 15 oy Ko Yo v 5000 (YOO (VYO)
Wl @l o L3S ) p bl OS5 15l
DS 5 gl SRl s Sl el i LU
Chillas Lol allas b Ll s oS (FV) sl 0L |
ozl 5l S aS 5 S 0l Ol e socrl Sl sl
Gl oeslial sy gmo glaasl s IS st
Sy 31l 3 Yzt ol o3l 53 3100 | sl
Al P Gl s JB il e Al
233k LRl Bl anS 55 5l SRl el des
o3l bl Al ke (YY) 355 e sdalia C\fw\
ST gl sy s Slallas e s 3 o3
A5 a5le LS slpe ple s sl o 0 1S
ol o 4 1y ke Sl S 55 ol 55858 5 ol 5SS
o311 ShalS e i (Jlwyl L LOFA ¥ ol il
= 3 o3Il Rl | s ST dinan 3
35 [y dalr mlas (=158 pled ap I o 2 Ll 5
Sl (plp osdle (M) S 51T 1, b SlS 5 503 S
oslitel 55 3 0351 e Sl Ygams S 038
5 5ol gladshe SO Eel vl (San 5
s s @l i OS5 5 s 0us sl ass
s ol el guley, 08 S ulmj (70) 54 J ol

;MSJS E) I~ O Al LJIA&L:A v /Y=v/A 03 ghowo

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)

DPPH
(Mgllit of extract)

Flavonoid
(Mg/qg 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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Rosemary is a plant from the Lamiaceae family with antioxidant properties, Therefore,
the purpose of this study was to extract rosemary plant extract using different solvents,
methods (maceration, hot extraction, Soxhlet, percolation and sonication), particle size
(300, 500 and 800 pum) and plant to solvent ratios (1:100, 2:100, 3:100, 4:100 & 5:100)
were. In this experimental study, the amount of phenolic and flavonoid compounds was
measured by aluminum chloride colorimetric method and the antioxidant activity of
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
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
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
(mg/g) and 73.524 (mg/lit) to inhibit free radicals.The results show that in order to
achieve the maximum extraction of total phenolic compounds, flavonoids and
antioxidants in rosemary extract, use plant powder with a particle size of 300 um, water
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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