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Table 1 Independent variables and their applied levels to optimize the antioxidant properties of
Ajowan seed ethanolic extracts under the influence of different extraction conditions

Independent variables

Levels and variables

-1.0 0.0 +1.0
Extraction time (hour) 0.25 12 24
Extraction temperature (°C) 20 50 80
Ethanol-water solvent concentration (%) 0.0 50 100
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Fig 1 Three-dimensional diagram of variations in
the total phenolic compounds (mg of gallic acid per
100 grams) of Ajowan seed ethanolic extracts
under the influence of different extraction
conditions. a; ethanolic extract concentration and
extraction time (extraction temperature= 50), b;
ethanolic extract concentration and extraction
temperature (extraction time= 12 hours), c;
extraction time and temperature (ethanolic extract
concentration= 50%)


http://dx.doi.org/10.52547/fsct.17.104.51
https://fsct.modares.ac.ir/article-7-26061-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-08-02 ]

[ DOI: 10.52547/fsct.17.104.51 ]

DS gl ) b s 10U 4> IS jlas

OSar 5 by e 5301

By e D5 550en SaaSl b 05 TN el L5y el
6 sl ens 5 3l SISl e la ST
I chle 0L [Y0] Wed b oo OgrelenST s
oo b pmalS baojlas (SaiSlal ol luie J 5L
chle Gl b ol sl glasslas Jgb US55 Ol
SaStal Soms 5 VY] clls hals Ky, JHb I
L [YATV] syls Jg OS5 Ol b asits alail
S Olpe Sl ITA] A2l e o aies ) ol
4 Ll e s gl Al gl 5 Ol SRl L LSSl
Lyl b cov laojlas S Jgd LS 5 Ol il Sl

AL YL Gl b ode Y Sb gl A

ISl Hlge SlhesSt gl cuols —¥-¥

ﬁbﬁ;&d 6"‘“)""" DPPH JLé
SHeSI BT Caol Dk Ly e A sla e
oy wls Jsbl gleelas DPPH Jlé UKol e
R S R R [ O N i CCP
spb e edalin ¥ Kb sa ian 5 &S 5k Oles ol
Jpbl chle (5IBl L sl <ol sladles 5 labes
DPPH J JICsl, [l GlawnSl 5T cosls Ol
3 5l Gl Ly Ol wls Sl Jel J 61 las lae
L dsbl Pl cub glaclale s a5 Jb- s s o 0L
o SMeaSI T sl Olin sl Olo 5 ez Sl 530
Ol &l 5l ol J5bl slaeslas DPPH Jlé JGsl,
Slsan 3l T JS3 € o 3 S b 1 Jo5 Ly
ool Ol gl il ol 5 bl
S56! slaolas DPPH Ul JCsl, Sles Slas]
39d 0 4> oS b Olea Ll ol esls OLES Ol 4ls
53 DPPH Jl JCsl, SS)les @oyds Ol o 5L
oS gl s s o geedos 453 12XV gles 03 5ukome
il Oley 5 Los i a9 345 0 odalie Celu £ 5
DPPH Uk JGsl, SaiS)lee Cuslt Olgme 35, 5V
Mo 5w s (P>0/00) Wb alS Lad s
Ol 5 Gobsine U I chle o sls 0L Laesls
b - clale 55l LI 5 il sl el
oy S bl 51cdb Ghl Ol ST gladiSsl, ol
5 S Ol b ISy S il ki
Sde Sl bocalale IYNTV] syls s baesse o
S 355 o DB b Flsal glaeslae 8 J g8 DLS 5

01

ShS el o Jlaie o YL (P<e/ve) sl e

jww a5 A C‘W' o e3gd>e 5> YY/VVAY

A edalie celu YE Clj}hwl QLA)

O \\\,
IS
Sosionsant ‘\‘%\Q

SOSSSIRENN

% 147267
g 12,6513
2400

204256

18.5521
= 16.6785
% 14.8049
é’ 129313

80.00
(o
%% %%
2119 S50 "'
T KSR
211167 \\*é“k‘k‘}“ "‘ “"’,"IIIII”
N 4 7
; 21177 \'*\**‘&‘ e e ':III;III
§ el \\‘“ <& S
%‘: 18.1158 \§\\ S s III;;II
3 st
2 e e
50.00

000 2000

Fig 2 Three-dimensional diagram of changes in the
reducing power amount of Ajowan seed ethanolic
extracts under different conditions. a; ethanolic
extract concentration and extraction time
(extraction temperature= 50), b; ethanolic extract
concentration and extraction temperature
(extraction time= 12 hours), c; extraction time and
temperature (ethanolic extract concentration= 50%)
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Fig 3 Three-dimensional diagram of changes in the
inhibition power of DPPH active radical of Ajowan
seed ethanolic extracts under the influence of
different extraction conditions. a; ethanolic extract
concentration and extraction time (extraction
temperature= 50), b; ethanolic extract
concentration and extraction temperature
(extraction time= 12 hours), c; extraction time and
temperature (ethanolic extract concentration= 50%)
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Table 2 Determined conditions for extraction optimization of Ajowan seed using ethanolic solvent

o Lower Higher . . .
Conditions (Target) limit limit High weight Low weight  Importance
Extraction time (hour) (Maximum) 0.0 24 1.0 1.0 3.0
Extraction temperature (°C) Minimum) 20.0 80 1.0 1.0 3.0
Ethanol solverolt concentration In the range 00 100 10 10 3.0
(%)
0.00 100.00 20.00 BDIDD 0 IDD 24.00
con=24.27 tem =20.00 time = 24.00
3056521 689601 10.6251 203826 -417.213 397541
phenoloiccompound = 615728 reducing power =21.7828 DPPH =-125.55

Desirability = 0.885

—

-62663.7 271164

totalantioxidant capacity = 21154.7

Fig S Results of extraction optimization of Ajowan seed using water- ethanol solvent
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Oils and fats under the influence of several factors such as oxygen, light, heat, metal ions and enzyme
are oxidized. Use of synthetic antioxidants due to the possibility of toxicity and carcinogenicity, has
been under questioned. The aim of this study was to optimize the extraction conditions of Ajowan
seed extracts and evaluate their antioxidant properties. In this study Ajowan seed under different
concentration of solvents (water and ethanol in 0, 50 and 100% concentration), extraction time (0.25,
12 and 24 hours) and different temperatures (20, 50, 80 °C) were prepared. The optimal extraction
conditions were defined by response surface methods and extraction was performed at the optimum
condition. Then different concentrations (0.2, 0.4 and 0.6%) of optimum extracts were prepared and
added to the non- containing antioxidant soybean oil. All treatments were kept under 90 °C for 5 days.
Acidic value, peroxide value and thiobarbituric acid (TBA) were performed on each treatment in
every day. Data analysis showed that addition of water to the solvent increased phenolic compounds
extracts and antioxidant activity. According to the results of the thermal stability of soybean oil, the
best results were related to BHT and other higher concentrations of ethanolic extracts. The results of
the present study showed that the ethanolic extracts of Ajowan seed can be used as natural
antioxidants in the formulation of edible oils.

Keywords: Ajowan seed, Natural antioxidant, Ethanolic
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