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Abstract

The paper presents data regarding the distribusfoeome mineral bio elements in three
assortments of fall fruits — apples, pears and @psn- cultivated in a hill area of Banat,
Romania, and an estimate of their mineral supply.

Experimental results obtained through the ICP-M&eque show that the fruits analysed
have important contents of K, Ca, Mg, and Na, gmgreciable contents of Fe, Mn, Zn, and
Cu.

Calculus shows that a consumption of 400 g of frésiits (edible parts) supplies the

necessary daily amount of macro elements: 14.66%rKmales and females, 9.50% Mg — in
females and 7.24% Mg — in males, 2.76% Ca — in snaihel in females, and 0.18% Na — in
males and females. Microelement supply is slightgher: 16.45% Fe — in males and 7.31%
Fe —in females, 12.22% Mn — in females and 9.5786-Nh males, 9.33% Cu — in males and
5.45% Cu — in females and 3.96% Zn — in males.

Introduction

Apples, pears and quinces, as fall fritd] are a true treasure of antioxidants, vitamins,
fibbers and mineralgl, 6, 8, 9. Their nutritive and therapeutic features are meitged by the
contents in and nature of minerals some of whiah egsential bio elements for the good
functioning of the human body: Ca, Mg, K, P, Fe,,Mn, Cu, Cr, |, Se, ef&}, 3, §. This is
why we believe it is important to know the shareroferals in different fruits and to estimate
their mineral supply.

We determined the concentrations of Na, K, Ca, Mg,Mn, Zn, Cu, Co, Cr, Ni, Pb and Cd
in apples, pears and quinces cultivated in a pohidree hill area of Banat, Romania.
Experimental results allowed us to calculate theeral supply by these fruits and to estimate
the degree of supply of the necessary Na, K, CaRdgMn, Zn and Cu in the recommended
dietary allowances containing fresh fruits.

Experimental

To carry out the experiment, we used three nasgeraments of fall fruits — apples, pears and
guinces — harvested from a hill area of Banat, Rom&nown as a pollution-free area.

The total concentration of macro- and micro-elemexnich as Na, K, Ca, Mg, and Fe, Mn,
Zn, Cu, Co, Ni, Cr, Pb, and Cd, respectively, iesfr fruit samples was assessed using the
ICP-MS spectrometry technique after calcinationsthef samples at 580 and extracting
from the mineral residue with HNOsolution of 0.5N 2, 3.

To measure absorbance, we used the Bruker — AWo&D spectrometer, choosing the
working parameters after the recommendations optbducers.
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Results and discussion
Experimental results after determining mineralsthie three assortments of fresh fruits
analysed are shown in Tables 1 and 2 below.

Table 1. Concentration of Na, K, Ca and Mg (mean Jaes) in some fall fruits

Specification Macroelements, mg/kg fresh fruit
Na K Ca Mg
Apples 4.20 1079 51.2 44.5
Pears 12.5 2551 81.9 112
Quinces 3.10 1538 72.8 72.3
Mean values 7 1723 69 76
Table 2. Concentration of Fe, Mn, Zn, Cu, Cr, Co, N Pb and Cd (mean values)
in fall fruits
Eruit Micro-elements, mg/kg fresh fruit
Fe Mn Zn Cu Cr Co Ni Pb Cd
Apples 218 | 0.44| 0.22) 0.04 0.01 | 0.01| 0.01 <0.01 | SLD
Pears 3.14 | 0.44| 139 0.25 001 | 0.02| 0.01 <001 | sLD
Quinces 454 | 0.78| 1.67| 0.32 0.02 | 0.01| 0.09 <0.01 | SLD
Mean values| 3.29] 055 1.09 021 0.01 0.01 004 0/00.00

As shown in Tables 1 and 2, the share of minerathe fruit assortments analysed is uneven.
Of the total elements analysed, the best represeste macro-elements, i.e. over 99%.
Among them, K is the best represented, followedMggnesium and Calcium, and by
Natrium, respectively.

Potassium was determined within concentration $inuf 1079 mg/kg (apples) and 2551
mg/kg (pears), its value reaching 1723 mg/kg.

Magnesium was determined in much smaller conceorathan Potassium, its concentration
ranging between 44.5 and 112 mg/kg; pears aradhest fruits in Mg.

Calcium was determined in much smaller concentnatiban Potassium (51.2 mg/kg — 81.9
mg/kg), the mean value of its concentration bei®06 mg/kg, relatively close to the
concentration of magnesium.

Natrium was determined in the lowest concentratiompared to K, Ca and Mg, the mean
value of its concentration being 7 mg/kg. The hgihealues were in pears (12.5 mg/kg),
while the lowest were in quinces (4.2 mg/kg) andlep (3.10 mg/kg).

Microelements were identified in much smaller concations compared to macro-elements
(Table 2). There was also uneven distribution afroglements: the best represented was Fe,
followed by Zn, Mn, and Cu. The rest of microelemserCr, Co, Ni, Pb and Cd, in working
conditions, were identified in extremely small centrations, at the limit or beneath the limit
of detection of the apparatus.

Iron was determined in concentrations between 2vigkg (apples) and 4.54 mg/kg
(quinces); the mean value of the concentrationeoivks 3.29 mg/kg.

Zinc was determined in smaller concentrations thanbut in larger concentrations than Mn
and Cu, and much larger than Mn and Cu. The coraté@m of Zn ranged between 0.22
mg/kg (apples) and 1.17 mg/kg (quinces); quincespesars are richer in Zn.

Manganese was determined within close concentrétiots, i.e. between 0.44 mg/kg (apples
and pears) and 0.78 mg/kg (quinces); the mean otmatien of Mn was 0.55 mg/kg.
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Copper was determined in small concentrations rengeetween 0.07 mg/kg (apples) and
0.32 mg/kg (quinces), the mean concentration regchi2l mg/kg; quinces are the richest in
cooper.

Zinc and Copper, essential bio elements, can hasovea certain concentration limits.
Comparing the values determined with maximum acwaitimits[10], we see that the fruits
we analysed do not show any contamination risk tna@d Cu.

Cobalt, Chromium and Nickel were identified in extrely small concentrations, which
explains why we did not consider them in estimatmgeral supply.

Lead and Cadmium, high toxicity metals, were pcatly not determined under experimental
conditions; therefore, there is no contaminatiesk by Pb and Cd.

We can say that the fall fruits we analysed havpoitant amounts of K, Ca, Mg, and Na,
appreciable amounts of Fe, Mn, Zn, and Cu andstoaf contamination by toxic elements.
The mean values of the concentrations of Na, K, k&g, Fe, Zn, Mn, and Cu in the
assortments of fall fruits we analysed (Tables d 2nand the recommended mineral intake
[12] allowed us to estimate their supply in the recomeel dietary allowancgg, 13.

The mineral supply, i.e. the degree of coveragéhefrecommended dietary allowances of
minerals calculate for 400 g of fresh fruit (thaur@lent of two medium-size apples eaten at
two main meals) is shown in Table 3 below.

Table 3. Mean supply with some bio elements of trecommended dietary
allowances for a mean consumption of 400 g of fregtuit

Bio element supply of the RDA (%)
Na K Ca Mg Fe Mn Zn Cu
Males, aged 30-70 | 0.18 | 14.66] 2.76 | 7.24| 16.4% 9.57 ( 3.96| 9.33

Females, aged 30-7( 0.18 | 14.66] 2.76 | 9.50| 7.31] 12.2p 545 | 9.33

Group/Life Stage

The mean supply of bio elements in the recommemiletdry allowances by fall fruits has

different values depending on the nature of theneltg and on the category of consumer
(male of female).

In the case of macro-elements, the supply of miseeached 14.66% K — in males and
females, 9.50% Mg — in females and 7.24% Mg — ifle)&.76% Ca — in males and females,
and 0.18% Na — in males and females.

The supply in microelements is slightly higher: 4846 Fe — in males and 7.31% Fe — in
females, 12.22% Mn — in females and 9.57% Mn — ales) 9.33 % Cu - in males and
females, and 5.45% Zn — in females and 3.96% Cumailes.

Conclusions

The analysed Fall fruits are to be noted for tiraportant contents of K, Ca, Mg, and Na and
for their appreciable amounts of Fe, Mn, Zn, and €wwing no contamination risk by toxic
elements.

The mean values of the mineral supply in the recemied dietary allowances, under
experimental conditions, show that these fruitsletdne taken into account as an alternative
supplementary source of certain bio elements ssdfy Mg, Fe, Mn, Mn, and Cu.
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