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Fig 1 Effect of extraction time and solvent type on extraction yield (mg/g) for Soxhlet method.
"Different capital letters represent a significant difference(p<0.05) between the means by Tukey test.
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Fig 2 Effect of extraction time and solvent type on DPPH radical scavenging activity for Soxhlet method.
"Different capital letters represent a significant difference(p<0.05) between the means by Tukey test.
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Fig 3 Effect of extraction time and solvent type on H,O, radical scavenging activity for Soxhlet method.
"Different capital letters represent a significant difference(p<0.05) between the means by Tukey test.


https://fsct.modares.ac.ir/article-7-30082-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-16 ]

O 5 (S35 Sule

[5] Khoshbakhat, K., Hammer, K.,& Pistrick,
K. (2007). Eryngium caucasicum Trautv
cultivated as a vegetable inthe FElburz
mountains (Northern Iran).Genetic
Resources and Crop Evolution, 54, 445-448.

[6] Wang, P., Su, Z., Yuan, W., Deng, G.,&
Li, SH. (2012). Phytochemical constituents
and pharmacological activities of eryngium
L. (piaceae). PharmaceuticalCrops, 3, 99-
120.

[7] Paul, J. H. A., Seaforth, C. E.,& Tikasingh,
T. (2011). Eryngium foetidum L.: a review.
Fitoterapia, 82, 302-308.

[8] Bimakr, M., Rahman, R. A., Taip, F.S.,
Adzahan, N. M., Sarker, M. Z. 1.,& Ganjloo,
A. (2012). Optimization of ultrasound-
assisted extraction of crude oil from winter
melon (Benincasa hispida) seed using
response  surface  methodology  and
evaluation of its antioxidant activity, total
phenolic  content and  fatty  acid
composition. Molecules, 17, 11748-11762.

[9] Shyu, Y. S.&Hwang, L. S. (2002).
Antioxidant activity of the crude extract of
ligninglycosides from unroasted Burma
black sesame meal. Food Research
International, 35, 357-365.

[10]Boulekbache-Makhlouf, L., Medouni, L.,
Medouni-Adrar, S., Arkoub, L.,& Madani,
K. (2013). Effect of solvents extraction on
phenolic content and antioxidant activity of
the byproduct of eggplant. Industrial Crops
and Products, 49, 668-674.

[11] Do, Q.D., Angkawijaya, A.E., Tran-
Nguyen, P.L., Huynh, L.H., Soetaredjo,
F.E.,Ismadji, S., & Ju, Y.-H. (2014). Effect
of extraction solvent on total phenol content,
total flavonoid content, and antioxidant
activity of Limnophila aromatic. Journal of
Food and Drug Analysis, 22 (3), 296-302.

[12] Pham, H.N.T., Nguyen, V.T,,
Vuong,Q.V., Bowyer, M.C.,& Scarlett,
C.J.(2015). Effect of extraction solvents and
dryingmethods on the physicochemical
andantioxidant properties of
HelictereshirsuteLour Leaves.Technologies,
3, 285-301.

[13] Wang, L., & Weller, C. L. (2006). Recent
advances in extraction of nutraceuticals from
plants. Trends in Food Science and
Technology, 17: 300-312.

[14]Chew, K.K., Ng, S.Y., Thoo, Y.Y., &Wali,
H. C. (2011).Effect of ethanol concentration,
extraction time and extraction temperature
on the recovery of phenolic compounds and

YAL

(S 7S w4

s Slas 5 Obojde s I ¢ 5 Soenl Jds adagn ol s
IS Y PR RCH IS N W I CON PER P JEE
Loelet 8y gu;cla.ﬂwja\jﬁj@;m J sl
1o OlS sl Cgr dal il ple w8 ks b
o sl s B S e e S5 el Sl s
93, enllSh s c e gl Al > Sas a8 sl QLIS
kBl e sl Ol e 5 I g 8t e
53 Jplie 5 J5UI gladds 3 sdelowsa EB
L s VL 0Se Io Sl laST as SLS 5 2| s
Ul e OIS @ Cand I b1 5 Jplie VL Codad ax 5
olS 53 3z se LS Us SLS 5 oS 58 (g S 45
8 b gla > Sl e e sl b 5 S5
3N o s adaily (ptmen s S e ] S
(- el el LS5 pmllstas e gl
SLS 5 gl (Bl 4 Ol e ) gl Oley e
L dSUT = IS jsb 4 ol cs Ol Ll s
o pge LS 5 gl sl I n g Ol 4 015
simlSl s el 5 ol Al s Sles L5855 6LS
2L LolStas Cdld a5 Ll by s ped e
S Ol 01 51 0l oslas ol 035 o b
305 o3litul e slge 3 b 0l eSS

clﬂc -0

[1] Shrififar, F., Moshafi, M. H.,&Mansouri,
S. H. (2007). In vitro evaluation of
antibacterial and antioxidant of the essential
oil and methanol extract of endemic Zataria
multiflora Boiss. Food Control, 18, 800-5.

[2] Shahidi, F., & Zhong, Y. (2015).
Measurement of antioxidant activity. Journal
of Functional Foods, 18, 757-781.

[3] Pimenov, M. G.,& Leonov, M. V. (1993).
The Genera of the Umbelliferae. Kew: Royal
Botanic Gardens, Landon, pp 92-93.

[4] Booye, B., Kashefi, B., &Alipor, Z. (2013).
Investigating the potential of sustainable
cultivation in the Eryngium caucasicum
Trautv herb. The 1% national conference on
solutions to access sustainable development
in agriculture, natural resources and the
environment. 15-20.


https://fsct.modares.ac.ir/article-7-30082-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-16 ]

\Y4v L) No 092 ‘/\Y’D)LQ.\:'

u;ﬂ\.l.'c GW}(}R

(2004). Use of different methods fortesting
antioxidative of oregano essential oil. Food
Chemistry, 85, 633-640.

[18] Jan, S., Khan, M.R., Rashid, U.,&
Bokhari, J. (2013).Assessment of
Antioxidant Potential, Total Phenolics and
Flavonoids of Different Solvent Fractions of
Monotheca Buxifolia Fruit.Osong Public
Health and Research Perspectives, 4(5),
246-254.

[19] Khan, R.A., Khan, M.R., Sahreen, S.,&
Ahmed, M. (2012).Evaluation of phenolic
contents and antioxidant activity of various
solvent extracts of Sonchus asper L.
Hill. Chemistry Central Journal, 6(12), 1-7.

YAO

antioxidant capacity of Centella asiatica
extracts. International Food Research
Journal, 18(4):571-578.

[15]Bae, H., Jayaprakasha, G. K., Jifon, J.,
&Patil, B. S. (2010). Variation of antioxidant
activity and the levels of bioactive
compounds in lipophilic and hydrophilic
extracts from hot pepper (Capsicum spp.)
cultivars. Food Chemistr, 134(4): 1912-
1918.

[16] Singh, G., Maurya, S., & Catalan, C.
(2005). Chemical constituent
antimicrobialinvestigations and antioxidant
potentials of Anethum graveolens essential
oiland acetone extract. Journal of Food
Science, 70, 208-215.

[17] Kulisic, T., Radonic, A.,& Katalinic, V.


https://fsct.modares.ac.ir/article-7-30082-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-16 ]

JFST No. 83, Vol. 15, Jan 2018 ABSTRACT

Evaluation the effect of different solvents on extraction yield and
antioxidant activity of Eryngiumcaucasicum Trautv leaf extract

Norouzi, A. ', Bimakr, M. **, Ali Ganjloo®

1-M.Sc. in Food Technology, Department of Food Science and Engineering, Faculty of Agriculture, University
of Zanjan, Zanjan, Iran
2-Assistant Professor, Department of Food Science and Engineering, Faculty of Agriculture, University of
Zanjan, Zanjan, Iran

In the present study, the effect of different solvents on extraction yield and antioxidant activity of
Eryngium caucasicum Trautv. extract were investigated. Soxhlet method was used for extraction of
antioxidant compounds. Extractions were performed using methanol, ethanol, and hexane at three
different levels of extraction time including 2, 4, and 6 hours. The results showed that the highest
extraction yield could be achieved using ethanol during 6 h of extraction time (52.00+£0.26%), while
the lowest value was obtained using hexane during 2 h of extraction time (6.72+0.21%). The
antioxidant activity was measured using 2,2-diphenyl-1-picrylhydrazyl (DPPH) and hydrogen
peroxide (H,O,) assays. The highest value of antioxidant activity measured using DPPH assay was
determined for the methanolic and ethanolic extracts using 6 h of extraction time (29.21+0.19%,
28.27+0.25%, respectively) with insignificant (p>0.05) difference. The lowest value of antioxidant
activity was belonged for the extract obtained using hexane during 2 h of extraction time
(5.90+0.16%). According to the results of H,O, assay, the highest and the lowest antioxidant activity
was determined for the extracts obtained using ethanol during 6 h of extraction time (14.15%0.22%)
and hexane during 2 h of extraction time (0.8+0.2%), respectively. Finally, according to the results
obtained it could be concluded that extract obtained using ethanol during 6 h of extraction time
showed the highest values of extraction yield and antioxidant activity compared with the other
extracts.

Keywords: Eryngium caucasicum Trautv; Natural antioxidant; Soxhlet; 2,2-diphenyl-1-
picrylhydrazyl; Hydrogen peroxide.
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