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Fig 1 The effect of preparation conditions of herbal
teas on total phenol
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Sy Ol g b ses 4 Bl 3G -4-3
e Olee el ol o3> mtu4 Ji.w 4> &S «;;gm
3 e Dol Bl S eslinad b et Sl gla i ses
ol ol (P<OMOL) 550 LB 2 oss 4 odd 4y sladi se
S5 AW e JUEH S Opeli sl sy 6 SOLS
wlie mli ol & cl Dsold ool b S Do0s
comen [30] il e ane nl 55 ppdize nlu LIS
e ol (o5l B gladiged ( By 50 5l edlinad b
PSS s e VL olie ol i35 15
(S5 oS ) bsmes ag 52 Slos il oS Ls S
(S sba [UT] w5 e slse polin (151 s
3 Wb s les b sl b plsl Sl ealiad Lyl
Il 5 355 Ol e LES! (IMowl Sl 31 s w0 O el 518
s 4 [B6] et SIS b Sl sl Ol
DLS il ol 5 1sa St s 3pmse plaes Jalpe 3
Gl pedls 5 e il aS L gl Nl
Sy Ol gl a4 LS 5l 355 Ol )l
o 33 8l Jlal slacal @ a5 L [37] 540
Seme Ol Sl ([38] 0y ilse slaplil 5 La i
1 Usleo 17226 o5led 4 Ol ol o s luilicd Jave s 55
o [33] cud ens o (PPM) £ SHLS 0 S e
e cpl 51 S sy o Olpee ol plal axdlas

.bﬁ

119

70 4

IC S0 (ug/mil)
(%] (¥%] = tn o
= = = = =

—
=)

2
‘ b b
I I |
Smin flooding 15 min flooding 5 min ulfrasonic 15 min ultrasonic
preparation conditions of herbal teas

(=1

Fig 2 The effect of preparation conditions of herbal
teas on ICxp

O 2 G g lls S -3-3

S 5]
b oamlie 53 o sl 0L el Conses il dlsls LT
gl O esliad Lol g hges (B2 ) 3
(P<O/0L) 5, SawllVL oslie b ool b
5> Syl Ol 550 edalie (3) IS5 s 8 sb0len
GV Sl a4 By 0 4 Loedd (g sl b cladipel
S s oS K glandlas s (P<O/0L) il ol
Olime Siolspl Corge aids A0 4 gl B 31 alinud
2 B2 w5 Sl sl ) S Sl ol
Sl Olee 47226 o)l & 011 e solilead ol
A Al Gl 5 ALS Gla e > San)l chls
ol 3 d33] st (ppm) SAS e S L0715
ol 03 ek sl glafses sled 03 S5l Ol
Sk e s Lol s pptle b s 4l
o Mol Jlasl s Blplisle oll zodle Ko
Ol s 4y 5 Cows Ol o ile Cilises a0 C\f\
ol e L B sy s Sl gl 5l eslind
Jsms sl G5l Cgm (o5l Olse 4 isws


http://dx.doi.org/10.52547/fsct.17.104.115
https://fsct.modares.ac.ir/article-7-35111-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-08-01 ]

[ DOI: 10.52547/fsct.17.104.115 ]

el Ol oo olS o gies 4 55y oo

St e 5 b s st

S S -4

G Shyes e e iy 53 S aalllas ol s
Cled Ol 5 ai35 15 55 S @ (ool p 5 L6 2)

b3S 3 n g 0w Sl 5 s AT
Oloy Sl oS 038 sdalin ool oz bt 4 ax s
gl Olge o oo 6 iy 35 8 53 Sosl b
Sl Gy 2D e ol Gl SLS 5
sbdy g8y s ad bl GBSl 5l iy
ladses QLD 5 plnad Ol AlB1 5 O gemli s
bl ads 15 e @ ol plaal Loedd (5545
5050038 5 o (ST Olee (JS U5 lsme o SN
Sl 2kl 4 ey bdiny IGO0 Ole o eS8
s psllae o 53 Lakipad nl 53 5 e 3 Ole (Ol
ol a2 L Sl gl Sl esliad Olge nl 2l
O 5 s el R S By Ulse @ Rses

Bl Bore ges oMe

zle -5

[1] Salahinejad, M. and Aflaki, F. 2009. Toxic
and essentioal mineral elements content of
black tea leaves and their tea infusions
consumed in iran. Biological Trace Element
Research. 134: 109-117

[2] Kulisic, T., Radonic, V. and katalinic, M.
2004. Use of differents method s for testing
antioxidative active oil. food chemistry ,
85:633-640.

[3] Lemhardi , A., zeggwagh, N.A., Maghrani,
M., Jouad, H and Eddouks, M. 2004. Anti —
hypergly caemic activity of the aqueous
extract of Origanum valgare growing wildin
Tafi lalet region. EthnopHarmacolgy, 92:
251-256.

[4] Afsharypuor S, Sajjadi E S and Erfan-
Manesh M. 1997. Volatile constituents of
Origanum vulgaressp Viride (syn. O.
heracleoticum) from Iran. Planta Medica.
63: 179 - 80.

[5] Zargari A. 1968. Medicinal Plants. Vol I,
Amirkabir. Press. pp: 606 - 10 .

[6] Xia, T., shi, s and wan, X. 2005. Impact of
ultrasonic  assisted extraction on the
Chemical and sensory quality of tea infusion.
Journal of Food Engineering. 74: 557 -560.

[7] Maskoki, A., Mohebi,M. 2011. Modern

120

Lead (ppm)

0.035

0.03 A

a
0.025
C
' d
0.005 - I
0 T T T

5 min flooding 15 min flooding 5 min ultrasonic 15 min ultrasonic
preparation conditions of herbal teas

=1
f=3
=1

=1
(=}
=
n

=1
=1
=1

Fig 4 The effect of preparation conditions of herbal
teas on lead

O 2 psws o8 Bl gt -5-3
f‘,?ulf

2 ol el 5 B s, 5l el & IS il
2 oSoblae S e wg Goilp il slaole
ool Ll (P>0/01) sl Laisnd paeasls (gl gims
e Dol gl b o(aids 15) L 5 Nb
o555 Ol (PROOL) 3,8 5 ol s ol
O Sl d U Gllas asdllas ol gs odd 4 slad gad s
Lkl a5 Slosee 5 ALS Slaiges 5 5k ol sld
L [33] 55 (PPMO/L (510-)17226 o jles 0 01,0 e
(e DS 5 G b 5l e s sl S 253l
bt o o 5l Olje e 5 IoaleS s S e
Olsl b o S5 cpl 3555 bl oo SRl 31 OLS Jaw s
WOl gl Ml Jlal ile SYSCEe 5 o sla
[39] bl gl s nlsl LGS

0.01 4
0.009 -

a
b b b

0.008
£ 0007 1
)
£0.006 -
§ 0.005 -
_E 0004 1
3 0003 -

0.002 |

0.00L |

0 . . .

Sminflooding  15minflooding S minultrasonic 15 min ultrasonic
preparation conditions of herbal teas

Fig 5 The effect of preparation conditions of herbal
teas on cadmium


http://dx.doi.org/10.52547/fsct.17.104.115
https://fsct.modares.ac.ir/article-7-35111-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-08-01 ]

[ DOI: 10.52547/fsct.17.104.115 ]

1399 Bl g17 092 g104 e)ka..::

DOI 10.29252/fsct.17.07.10

g b s el

Food Chemistry. 73(7):73-84.

[19] Koleva, I.1., Van Beek, T. A. Linssen, G.
A. and Evstatieva, L. N. 2002. Screening of
plant extracts for antioxidant activity: a
comparative study on three testing methods.
Phytochemical Analysis. 13(1): 8-17

[20] Chemat, F., Rombaut, N., Sicaire, A. G.,
Meullemiestre, A., Fabiano-Tixier, A. S. and
Abert-Vian, M. 2017. Ultrasound assisted
extraction of food and natural products.
Mechanisms, techniques, combinations,
protocols and applications. A review.
Ultrasonicssonochemistry, 34: 540-560.

[21] O’donnell, C. P., Tiwari, B. K., Bourke,
P. and Cullen, P. J. 2010. Effect of ultrasonic
processing on food enzymes of industrial
importance. Trends in food science &
technology. 21(7): 358-367.

[22] Rouhani, R., Eyenafshar, S. and
Ahmadzadeh, R. 2015. Study of anthocyanin
and antionidant compounds derived ethanol
extract saffron flag with the help of
ultrasound technology. Iranian Food
Science and Technology Research Journal.
11(2): 161-170.

[23] Wang, J., Sun, B., Cao, Y., Tian, Y. and
Li, X. 2008. Optimisation of ultrasound-
assisted extraction of phenolic compounds
from wheat bran. Food Chemistry. 106(2):
804-810.

[24] Ma, Y. Q., Chen, J. C,, Liu, D. H. and Ye,
X. Q. 2009. Simultaneous extraction of
phenolic compounds of citrus peel extracts:
Effect of ultrasound.
Ultrasonicssonochemistry. 16(1): 57-62.

[25] AmzadHossain, M., Salehuddin, S. M.,
Kabir, M. J., Rahman, S. M. M. and
Rupasinghe, H. P. 2009. Sinensetin, rutin, 3'-
hydroxy-5, 6, 7, 4'-tetramethoxyflavone and
rosmarinic acid contents and antioxidative
effect of the skin of apple fruit. Food
chemistry. 113(1): 185-190.

[26] Drogoudi, P. D., Michailidis, Z. and
Pantelidis, G. 2008. Peel and flesh
antioxidant content and harvest quality
characteristics of seven apple
cultivars.ScientiaHorticulturae. 115(2): 149-
153.

[27] Demirci, B., Kosar, M., Demirci, F.,
Dinc, M., &Baser, K. H. C. 2007.
Antimicrobial and antioxidant activities of
the essential oil of
ChaerophyllumlibanoticumBoiss. etKotschy.
Food chemistry. 105(4): 1512-1517.

[28] Kamali, F., Sadeghi Mahoonak, A.R. and

121

food industry. sokhan gostar publisher. 416
p. (In Persian).

[8] Wang, L., and Weller, C.L. 2006. Recent
advances in extraction of nutraceuticals from
lants. Trends in Food Science and
Technology. 17(6): 300-312.

[9] Horzic, D., komes, D., Belscak, A,
kovacevic, Ganic, K., vekovic, D., and
karlovic, D. 2009. The Composition of poly
pHenols and methylxanthines intea and
herbal infusions. Food chemistry. 115:441-
448

[10] Mirzaei, A., aberi Hafashani, H. and
Madani, A. 2012. Antioxidant activities, total
phenols and total Flavonoids assay of
Origanurm vulgare, Teucrium polium and
Thymus daensis. Hormozgan Medical
Journal. 4: 285-294. (In Persian).

[11] Imtara, H., Elamine, Y. and Lyoussi, B.
2018. Honey Antibacterial Effect Boosting
Using Origanum vulgare L. Essential Oil.
Evid-Based Complementary  Alternative
Medical. 1-14.

[12] Moulodi, F., Alizade Khaledabad, M.,
Mahmoudi, R. and Rezazad Bari, M. 2018.
Chemical Composition, Antimicrobial and
Antioxidant Properties of Essential Oil
ofOriganum wvulgar ssp. Gracile. Journal
babol university Medical Science. 2 (10): 36-
44, (In Persian).

[13] Abdullahi, M.S. 2013. Toxic effects of
lead in humans: Global advanced Researcher
Jornal of Environmental science and
Toxicology. 2(6): 157-162.

[14] Bernard, A. 2008. Cadmium & its aduerse
effects on human health. Indian Jornal of al
Research. 128: 557-564.

[15] Singh, N. and Anand, p. 2006. Arsenic in
the environment: effects on human health
and possible prevention. Journal of
Environmental Biology. 28 (2): 359-365.

[16] Abotalebian, M. 2006. Extraction of
phenolic compounds in leaves of peppermint,
Pune and Basil plants and comparison of
their antioxidant effect in sunflower oil.
Master's thesis of Food Science and
Technology, Faculty of Agriculture, Isfahan
University of Technology. (In Persian).

[17] Ozcan, M. 2005. Determination of
mineral contents of Turkich herbal tea
atdifferent infusion periods. Journal of
Medicinal food. 8 (1): 110-112.

[18] McDonald, S., Prenzler, P. D. Autolovich,
M. and Robards, K. 2001. Phenolic content
and antioxidant activity of olive extracts.


http://dx.doi.org/10.52547/fsct.17.104.115
https://fsct.modares.ac.ir/article-7-35111-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-08-01 ]

[ DOI: 10.52547/fsct.17.104.115 ]

wdlad Olsae o 0 olS 25 4 s o) 2

St e 5 b s st

Research of Iran. 2014. Features of herbs and
fruits. Standard No. 17226. First Appeal. (In
Persian).

[34] EFSA Panel on Contaminants in the Food
Chain (CONTAM). 2009. Scientific Opinion
on arsenic in food. EFSA Journal. 7(10):
1351.

[35] Liu, L.Y., Zhang, Y.X., Ma, J., Song, T.,
Gong, W. and Du, X. 2009. Ultrasonic
extraction of trace metals in biological
andfood samples. Journal of Hygiene
Research. 38: 96-8.

[36] Luque-Garcia, J. L. and Luque de Castro,
M. D. 2003. Ultrasound: a powerful tool for
leaching. Trends in Analytical Chemistry. 22
(1): 41-47.

[37] Ruiz-Jiménez, J., Luque-Garcia, J. L. and
de Castroob M. L. (2003). Dynamic
ultrasound-assisted extraction of cadmium
and lead from plants prior to electrothermal
atomic absorption spectrometry.
AnalyticaChimicaActa. 480(2): 231-237.

[38] Mohammadi, M., RiyahiBakhtiari, A. and
Khodabandeh, S. 2014. Concentration of Cd,
Pb, Hg, and Se indifferent parts of human
breast cancer tissues. Journal of Toxicology.
1-5.

[39] Haji Ghasemkhan, A. 2007. Industrial
Toxicology. Tehran: BarayeFarda Pub;(In
Persian).

122

Nasirifar, Z. 2015. The effect of ultrasonic
extraction conditions on the extraction of
phenolic and flavonoid compounds from
ornamental saplings (Elaeagnus umbellate).
Food Technology & Nutrition. 12(2): 23-32.
(In Persian).

[29] Poodi; Y., Bimakr, M., Ganjloo, A. and
Zarringhalami, S. 2017.Optimization and
comparative evaluation of ultrasound-
assisted extraction of bioactive phenolic
compounds from feijoa (Feijoa sellowiana)
leaves. Innovative food technologies. 5(1):
49-64. (In Persian).

[30] Khan, M. K., Abert-Vian, M., Fabiano-
Tixier, A. S., Dangles, O., &Chemat, F.
2010. Ultrasound-assisted extraction of
polyphenols (flavanone glycosides) from
orange (Citrus sinensis L.) peel. Food
Chemistry. 119(2): 851-858.

[31] Abid, M., Jabbar, S., Wu, T., Hashim, M.
M., Hu, B, Lei, S. and Zeng, X. 2013. Effect
of ultrasound on different quality parameters
of apple juice. Ultrasonicssonochemistry,
20(5): 1182-1187.

[32] Wu, Y.P., Li, F.T., Li, Q.Z,, Wang, D.D
and  Yang, JH. 2002. ICP-AES
determination  of  multi-elements  in
tobaccoextracted with ultrasonic. Chin
ournalSpectros Lab. 19: 508-511.

[33] Institute of Standards and Industrial


http://dx.doi.org/10.52547/fsct.17.104.115
https://fsct.modares.ac.ir/article-7-35111-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-08-01 ]

[ DOI: 10.52547/fsct.17.104.115 ]

JEST No. 104, Vol. 17, October 2020 ABSTRACT

Investigation of the effect of marijuana seedling preparation on
the level of antioxidant activity and its heavy metals

Zeinali Namdar, N. !, Gharekhani, M.

1. Ph.D. Studend, Department of Food science and engineering, Tabriz branch, Islamic Azad University, Tabriz,
Iran
2. Assistant Professor, Department of Food science and engineering, Tabriz branch, Islamic Azad University,
Tabriz, Iran

(Received: 2019/07/24 Accepted: 2020/05/16)

There are different methods for the preparation of infusions that can affect the properties of these
infusions. The usual method for preparing of infusion is a maceration method that is made using
boiling water and a filter. The aim of this study was to prepare marjoram infusion and evaluate the
effect of the method of maceration and ultrasonic for different times (5 and 15 min) on phenolic,
compounds, free-radical scavenging capacity (DPPH) and heavy metals (arsenic, lead and Cadmium)
in the form of a completely randomized design. The results of data analysis obtained from the
experiment showed that the preparation method of infusion had a significant effect on all the
parameters of the study. The results showed that the amount of phenolic compounds, free-radical
scavenging capacity (DPPH) and heavy metals (arsenic, lead and Cadmium) increased by increasing
the time of both processes (ultrasound and maceration). On the other hand, the use of ultrasound
waves was found to increase the usefulness of the compounds and also the heavy metals in the
marjoram infusion. The total amount of heavy metals measured in this study was less than the
standard defined for heavy metals for plant and fruit infusions. Finally, according to the results of this
research, it can be stated that using 15 min ultrasound was the best method for making marjoram
infusion.
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