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Abstract

Allium ampeloprasum and Allium wakegi is a members of the onion genus Allium that
commonly used in human diet. Absorbing heavy metal from soil by root bulb can accumulate
these metal in green leafy vegetables. Cr, Fe and Zn are essential components for biological
activities that can enter to human body by using vegetables in diet.

The aim of this research was determining essential heavy metal (Zn,Fe,Cr) in two genus of
Allium family that most commonly used in Iranian dishes and comparing between them.
Material & Method

Green leafy vegetables gathered from agricultural sites of Markazi province. After washing
leaves, they keep in container and transfer to laboratory.samples dried in oven 60° and
digested by acids, then by using Coupled Plasma Optical Emission Spectrometry the amount
of heavy metals were measured. Results analyzed by SPSS22.

Results and discussion

The maximum amount of Iron and Zink were seen in Allium ampeloprasum in order
8451.74+24287.2 and 1087.63+£619.27. There was significance differences in term of the
accumulation Iron in these plant but has no significant differences in Zn and Cr, although in
Zink accumulation was minor difference in Allium species. The concentration of this three
metals in Allium family are lower than permission limit WHO/FAO.

In conclusion Allium ampeloprasum can accumulate high concentration of essential heavy
metal that make an important vegetable in diet
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Introduction

Allium species are grown word wide and they have over 600 members which differ in
maturing, color and taste; however, they are similar in biochemical content(1). They are used
as condiment, salad, raw vegetables with and in food and also have medicinal values.
Scallion, spring onion or Allium Wakegi and wild leek , Allium or Allium ampeloprasum are
generally open pollinated crops and have been cultivated for long time, number of landraces
and natural hybrids(2).

Many member of this genus are popular with gardeners as an herbaceous perennial or annual
plant, the smell of this family are off-putting that many animals don’t eat them.

The smell is due to the presence of sulfur containing compounds, which is characteristic of
this genus (3-5).

Scallion has been a popular remedy in Asian folk medicine for thousands of years, having
been first described about 2,000 years ago in the Chinese herbal classic Shen Nong Ben Cao
Jing. The plant, which flourishes in warm climates, is native to Asia but has been found
growing in many parts of the world (6, 7).

Allium families are monocotyledon plants. It has a characteristic taste and morphological
features, making it to be considered as one of the popular herbal medicine because of
pharmacological activities of the plant such as antidiabetic, hypolipidaemic, and
antimicrobial, free radical scavenging and anti-inflammatory role (3, 8).

By having bulb in root system they can absorb many heavy metals from soil and transfer
to green leafy vegetables that it makes them as an important nutritional value for consumer
(9,10).

In this research we measured three essential heavy metal: Iron, Zink and Chromium as an
essential heavy metal for plant and human being in Allium species.

Material& Method

Markazi province in Iran has a lot of agriculture sites that cultured green leafy vegetables. A
kind of more important vegetables in Iranian dishes is Allium species. Allium plant gathered
by using plastic gloves and were placed in container to carry to laboratory. In laboratory
vegetables washed carefully then dried in oven (60 °) for 24-48 hrs. Dried vegetables
powdered and with acid digested. The samples injected to coupled plasma spectrometry, Cr,
Zn and Fe concentration measured (ppb). Data analyzed by SPSS version 22, tables and charts

drawing by using Excel.
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Results and Discussion

Table 1 indicates the mean concentration of Cr, Zn and Fe in two leafy vegetables from six
agricultural sites. According to table 1 the high average concentration of Fe and Zn was seen
in Allium ampeloprasum, 8451.74+24287.2 and 1087.63+619.27 and 671.902, 662.925 for Fe
and Zn in Allium Wakegi.

vegetable/ metals Cr Fe Zn
Allium Wakegi 2.498 671.9 662.92
Allium ampeloprasum 2.499 | 8451.745 | 1087.63
WHO** 2.3 20-150 <5

**Who permission limit is based on mg/kg
Table 1: metal concentration in Allium family (ppb)

The results show significant differences (p<0.05) in Fe concentration in this two types of

Allium family that seen in chart 1.
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Chart1: metal concentration in Allium family

Although Cr, Fe and Zn is an essential element for various biological activities within the
human body such as stabilize the blood glucose level, make homeostasis in lipid, participate
in structure of blood hemoglobin and immunological system but at high level can make
adverse effect there for it must measure metal concentration in food and nutrition diet.

The level of Cr in Allium species was low, and didn’t have meaningful differences in these

two vegetables and this is lower than permission limit of who/FAO (2.3 mg/kg) (11,16).
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The guideline value in vegetables for Zn is <5, for Fe is 20 to 150.0 mg/kg that Zn and Fe
concentration in Allium is lower than permission limit and was seen no significant differences
in Zn concentration in Allium family(11,12).

The results of this investigation is in agreement with the results of Hassan.Mostapha (2014)
about Fe in spinach (3.96 mg/kg) planted in Nigeria (12). My results is lower than the results
of Guerra on Sao Paulo (2012) that report the range of 0.225+0.048 (13).Abdulazeeza (2014)
has reported that the concentration (mg/kg) of heavy metal in some green leafy vegetables
obtained from Sulamani/lraq was in the range of 6.118 to 339.646 for Fe, 0.041 to 0.247 for
Cr and 0.690 to 2.016 for Zn (14), that these values about Fe and Zn is near to this study
values.

Shuaibu (2013) shows that the level of Zn (0.268) and Fe (0.260) in green leafy vegetables
purchased from Katsina was below the WHO/FAOQ limits (15), The mean values obtained in
that present experiment is lower than the values obtained in Allium ampeloprasum and is near
to the concentration of Zn and Fe in Allium wakegi.

According to this finding Fe and Zn as an essential heavy metal can accumulated in Allium
family especially in Allium ampeloprasum that it is an important vegetables in nutrition diet

and do not cause health hazard for consumer.

References
1- Purnima Dey, Kazi Layla Khaled, An Extensive Review on Allium ampeloprasum A

Magical Herb, International Journal of Science and Research, Volume 4 Issue 7, July
2015

2- N.S.Arfin,H.Okubo, Geographical distribution of allozyme patterns in Shallot and
Allium Wakegi,Euphytica,vol91,pp 301-313,1996

3- Bulevar cara Lazara, Novi Sad, Serbia, INFLUENCE OF ALLIUM
AMPELOPRASUM L. AND ALLIUM CEPA L. ESSENTIAL OILS ON THE
GROWTH OF SOME YEASTS AND MOULDS, Proc. Nat. Sci, ,no, 116, pp,121—
130, 2009

4- Najjaa Hanenl, Sami Fattouch2, Emna Ammar2 and Mohamed Neffati, Allium
Species, Ancient Health Food for the Future? Scientific, Health and Social Aspects of
the Food Industry, pp,343-354,2012.


http://www.sid.ir

International conference wilo I gy yuiljai s

oN MODERN RESEARCH U9 cLa yitagjs

INAGRICULTURAL SCIENCE S —_—. |5”gl_u.|.5 po-lc )a

AND ENVIR®NMENT [N YEI EIEPE wL—unj b _1ag g
5- Zielinskaa, D., Nagels, L., & Piskuta, M.K., Determination of quercetin and its

D
1

\l
1

oo
1

10-

11-

12-

13-

14-

glucosides in onion by electrochemical methods. Analytica Chimica Acta, 617, 22-31,
2008.

Ashalata.Devi,K,Rakshit,B.Sarania, Ethno botanical notes on Allium species of
Arunachal Pradesh, India,Indian journal of traditional knowledge, vol13, pp,606-
612,july2014

Laurian Vlase , Marcel Parvu , Elena Alina Parvu , and Anca Toiu, Chemical
Constituents of Three Allium Species from Romania, Molecules, vol., 18, pp114-
127,2013

Razieh Vahdani, Sadrollah Mehrabi, Janmohammad Malekzadeh\, Haibatallah
Sadeghi, Effects of hydrophilic extract of Allium Jesdianum on prevention and
treatment of ethylene glycol induced renal stone in male wistar rats, Life Science
Journal,vol10,pp17-21, 2013

Rina Kamenetsky, The Genus Allium: A Developmental and Horticultural Analysis,
Horticultural Reviews, vol. 32,pp.329-37,2006

Evenor, D., A. Levi-Nissim, L. Afgin, H. Lilien-Kipnis, and A.A. Watad.
Regeneration of plantlets and bulblets from explants and callus of Allium aflatunense
cultivars and selection from indigenous Israeli Allium ampeloprasum. Acta Hort.
Vol,430:pp.325-330,1997

Hassan Taghipour, Mohammad Mosafari,Heavy metals in vegetables collected from
production sites,Health promotion perspective, vol3,pp185-193,2013

Hassan |.Mustapha, Omotayo B.Adeboye, heavy metal accumulation in edible part of
vegetables irrigated with untreated municipal wastewater in tropical savannah
zone,Nigeria,African journal of environmental science and technology,vol8,pp460-
463,august 2014.

Fernando Guerra, Anderson Ricardo Trevizam, Takashi Muraoka, Nericlenes Chaves
Marcante, Solange Guidolin Canniatti-Brazaca, Heavy metals in vegetables and
potential risk for human health, Sci. Agric. v.69, n.1, p.54-60, January/February 2012
Abdulazeea Z.M, Azizb J.M.A, study of heavy metal in some green leafy vegetables in
Sulaimani,Kurdistan-Iraq,int.journal of multidisciplinary and current research , June
2014


http://www.sid.ir

Infernational conference wllodl gy puilpai 5

on MODERN RESEARCH U—1gi gla yitagjs
INAGRICULTURAL SCIENCE 6j)gl—us pglc ja
AND ENVIR®NMENT YNNI BT v unj b _1agg

15- Shuaibu L.K,Yahaya M, Abdullahi U.K,heavy metal levels in selected green leafy
vegetables obtained from Katsina central market, Northwestern Nigeria, African
journal of pure and applied chemistry,vol7,pp179-183,May 2013

16- Z. Krejpcio, Essentiality of Chromium for Human Nutrition and Health, Journal of
Environmental Studies Vol. 10, No. 6 , 399-404,2001


http://www.sid.ir

