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Abstract

The determination of Cu, Cr, Fe, Mn, Ni, and Zn in olive oil produced in Misurata region was performed
by �ame atomic absorption spectroscopy. The study assigned that wet-dry ashing method using sulfuric
acid gave better results than dry and wet ashing methods. We found that the content of the heavy
metals in all of the tested oils was lower than the maximum values recommended for FAO/WHO except
Fe and Mn metals.
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1. Introduction

Olive oil is a fat that is widely used in pharma-
ceuticals, cosmetic and cooking. Olive oil is pop-
ular in cooking due to its cholesterol lowering ef-
fect. Unlike animal fats that have cholesterol ef-
fect on humans.The quality of olive oil depends on
the regional conditions of the producing country.
Freshness, storability and toxicity of olive oil can be
evaluated by determining the levels of several trace
metals in the oil [1]. It is widely known that trace
metals have negative e�ects on the oxidative stabil-
ity of olive oil. Natural composition of olive fruit,
natural contamination from soil, fertilizers, indus-
trial applications or highways near the plantations
are the main sources of metals in olive oil.The olive
oil may also be contaminted with the metals dur-
ing the production process and contact with stor-
age materials. The level of trace metals in olive
oil is one of the quality parameters and also e�ec-
tive on oil oxidation and human health. Oxidation
leading to the development of unfavorable odours
and taste is one of the major reasons of deteriora-
tion of olive oils. The factors that most a�ect the
rate of oxidation are the degree of unsaturation,the
amount of oxygen, temperature, light and the pres-

ence of metals (mainly transition metals such as Fe
and Cu [2,3]. The trace metals enhance the rate
of oxidation of edible oils by increasing the gener-
ation of free radicals from fatty acids or hydroper-
oxides. Benedet and Shibamoto[4] observed that
trace amounts of Fe, Cr,Pb and Cd contribute ox-
idative e�ects to lipid peroxidation.It is very impor-
tant to determine cumulative poisons such as Pb,
contamination promoting rancidity ,like Cu, trace
metals a�ecting taste(Cu and Fe). Sample prepa-
ration is a critical step in the analytical procedure
for the determination of heavy metals in vegetable
oils.Classical methods usually employed are wet-
digestion, dry-ashing, acid extraction, closd ves-
sel and focused open-vessel microwave dissolution
and dilution[6,7].The determination of these met-
als in the vegetable oils requires speci�c analytical
procedures such as emission and atomic absorption
spectrophotometric techniques as well as electroan-
alytical techniques[8-12]. In this paper we report
an investigation on the feasibility of wet-dry ashing
for determination of some heavy metals in olive oil
using H2SO4 acid. The comparsion with dry-ashing
and wet- ashing was also discussed.

25



2. Materials and methods

All metals solutions under investigation were pre-
pared from high-purity metals or its salts from
Riedel-De-Hean,Cosmic Chemicas using double dis-
tilled water.The concentrated H2SO4 acid emplying
was high purity speci�c for trace analysis. Flame
atomic absorption spectrophotometer (Model Hi-
tachi 180-30) was used for determination of metal
ions. Samples of Olive oil locally available choosing
from di�erent areas in Misrata were purchased from
the market used thought out study Procedures of
dry ashing and wet ashing methodes were utilized
by Oome and Van Pee [13], while wet-dry ashing
used by Al-Ammar [14] employing H2SO4 acid.

3. Results and discussion

The results of analysis for Olive oil using various
ashing methods are showen in Table(1) The con-
centrations of all metals obtained by dry-ashing
were low compared with wet-dry ashing ,in addi-
tion the coe�cient of variation for most metals un-
der study was high. XThis variation might be due
to partial voltalization for few metals and adsorp-
tion on crucible surface. The results of analysis
by wet-ashing were better precssion than the dry-
ashing except Mn metal w low e�ciency of oxidiz-
ing agent resulting incomplete ashing. The results
of analysis obtained by wet-dry ashing were more
precise than both dry-ashing and wet-ashing, due
to low coe�cient of variation for most studied met-
als. The resultes of analysis for olive oils at vari-
ous areas in Misurate regionfor studied metals are
illustrated in Table(2). For Cu metal,the concen-
trations for all samples were close to each other
and within the range of( 0.06-0.10ppm) , and the
concentration was within the standard according to
FAO/WHO and Libyan standard limit(0.10ppm).
The range of Cr metal was between(0.10-0.20ppm)
and higher value at -Ad Dfniyah while the concen-
tration for all areas was within the standard limit(
0.30ppm).For Fe metal The range of concentration
was between(3.30-8.70pp) and Fe metal was high in
samples (6 and 7) respectively . The concentration
of Fe metal in most samples was above concentra-
tion except sample no. 1 (3.30ppm). value of 0.53
ppm . the concentration of Mn in all samples was
above standard limit (0.10ppm). The concentra-
tion of Zn metal ranged between (0.24-0.68ppm)
and high value at samples( no.6 and 7) respectively

, while the results were nearly the same . The re-
sults were within standard limit ( 0.60ppm). except
Fe and Mn metals which might be due to the e�ect
of pollution from Iron and steel company in Mis-
urata city .also the storage period had no e�ect on
metal content in samples (6 and 7).

4. Conclusion

The results of analysis of some heavy metals in
Olive oils reaveled that wet-dry ashing using H2SO4

gave better results compared with both dry-ashing
and wet-ashing. Also the results showed that met-
als presented in this study were within international
standard limit except Fe and Mn in all areas of Mis-
rata region.
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