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ABSTRACT

Grape juice concentrate (GJC) is evaporated, concentrated and shelf-life
extended form of grape syrup. Inthetraditional production, acertain white
soil is used as the clarifier material in the production of GJC which may
deliver some heavy metals to the final product. So this study aimed to
determine some heavy metals in GJC samples produced by traditional
method. For this purpose twenty GJC samples were supplied from local
supermarkets of 9 cities in Khorasan province in Iran. Heavy metals
including Arsenic, Lead, Mercury, Cadmium, Tin, Calcium, Magnesium and
Iron were determined by ASS method. The average content of the mentioned
metal s detected as follows: Arsenic 8.2 ppb, Lead 36.6 ppb, Mercury 1.4
ppb, Cadmium 0.37 ppb, Tin 4.9 ppm, Calcium 817 ppm; Magnesium 1704
ppmand Iron 60ppm. These results show that GJC is nutritious because of
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the Mg and Fe content, but a risk of heavy metal poisoning also exist.
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INTRODUCTION

Grapejuice concentrate (GJC) isevaporated, con-
centrated and shelf-life extended form of grape syrup
or the other berriesand fruit juices. Sinceancient times,
evaporated grape syrup hasbeen traditionaly produced
inmost Iranianregionsby using varietiesof grapes. The
color of the GJC changesfrom dark brown to white
depending on the processing conditions, concentration,
types of bleaching agents, heat and mixingrate. GJC
containsimportant daily vaueof nutrition, caloricvaue
and aroma compounds. Since GJC contains high
amounts of sugar, mineralsand organic acids, itisan
important food product in human nutrition™. GJCis
ead |y assimilated becauseit mostly consistsof carbo-
hydrateintheform of monosaccharideslike glucose

and fructose. Furthermore, GJC suppliesapproximately
1226 kJ/100 g of energy and a so containsimportant
organic acids and mineral matters?®. GJC isarich
source of chemica e ementsessential to human body,
such as copper, zincandiron. Iron contained in GJC
may be useful inthetreatment of anemia patientg?3.
Clarificationwaysof GJC aresmilar tothose of clarifi-
caionof grapejuice. Infruitjuiceindustry, clarification
isaunified processthat comprisesthe elimination of
undesired color and flavor; turbidity; bitternessand
gassy!. Intheprocessof clarification, clarifiersare uti-
lized which arecombined with charged particlesof fruit
juicesuch asprotein, pectin and phenolic materialsand
areconsequently separated from theenvironment. Usua
clarifiersinfruit juiceindustry arebentonit, gdatinand
silicasol™, butintraditiona production, acertainwhite
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s0il called GICSisused astheclarifier materid inthe
production of GJC. In addition to depositing suspend-
ing materid, thesoil neutralizestheacidity of thegrape
juice® but thissoil might deliver someheavy metalsto
thefina product. So theaim of thisstudy wasto deter-
minesomeheavy metalsin GJC samplesproduced by
traditiona method.

MATERIALSAND METHODS

The GJC samples (20) were supplied fromlocal
supermarketsof 9 citiesin Khorasan province accord-
ingto TABLE 1. In this study the GJC samples had
been prepared using acertain white soil called grape
juice concentrate soil astheclarifier material. Heavy
metasincludingArsenic (As), Lead (Pb), Mercury (Hg),
Cadmium (Cd), Tin (Sn), Calcium (Ca), Magnesium
(Mg) and Iron (Fe) were determined by ASS method.

Preparation of GJC Samplesfor AtomicAbsorp-
tion Spectroscopy (AAYS)

After mixing the samples very well to obtain
homogenity, 10g of the samplesweighedin aborosili-
cate glass beaker and the dry ashing method advised
by Jorhem (1993) was appli€”. Later, ashwasdiluted
to 10 ml with 10% of nitric acid (Merck).

Preparation of standardsof trace e ements

Fivestandardswere set for the calibration of the
AASto determinetrace e ements. These concentra-
tionsweredifferent from metal to another one. Thecali-
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bration curve of well prepared standard and an accu-
rate Atomic Absorption Spectrophotometer should
present asalinear curve.

Apparatus

AnAnalytik Jena, ContrAA 700AAS (Jena, Ger-
many) equipped with a GFAAS was used in the ex-
periments. Aspect CSVersion 1.5.1 softwarewas used.
Theoperaing parametersfor working thisel ement were
set asrecommended by the manufacturer.

Satistical analysis

Thedataof metals concentrations were analysed
by Excell 2007 and results presented as X£SD.

RESULTSAND DISCUSSION

M etalsconcentrationsin GJC samples

Grape containsva uable minerad ssuch ascalcium
(840-866 ppm) and iron (50—100 ppm). The high iron
content makesit arecommended treat for anemia®.
So weexpect that grapej uice concentrateto berich of
these mineras. In the production of GJC, the grape
juiceis concentrated about 5-6 times and we expect
thenutritious metasto beincreased in GJC asthesame
rate, but theresultsin TABLE 1 showsthat theaverage
content of calcium and iron was 817 and 60 ppm re-
spectively whichisequal to thegrape samples. How-
ever GJC composition deviatesdueto grapetypeand
production conditions (such asequipments, filter aid,

TABLE 1: Heavy metalscontent of GJC samples

Region No. of samples As(ppb) Pb (ppb) Hg (ppb) Cd (ppb) Sn (ppm) Ca (ppm) Mg (ppm) Fe (ppm)
Mashad 4 75 0 1.2 2 40 910 2082 5
K ashmar 2 0.1 31.9 0.9 0 <0.2 210 1175 5
Torbat-e-heydarie 2 10.1 0 2.1 0 2.7 390 1890 78
Qaaen 2 9.9 0 0.1 0 <0.2 2540 2398 34
Birjand 2 31 218 0 1.3 <0.2 740 1292 30
Bojnourd 2 23 0.1 0.9 0 <0.2 630 1058 18
Gonabad 2 20 0 2.2 0 <0.2 500 2250 331
Qouchan 2 0.1 1 1.6 0 <0.2 390 1270 11
Sabzewar 2 0 78 33 0 <0.2 1040 1925 28
Average - 8.2 36.6 1.4 0.37 49 817 1704 60
SD - 8.6 73 1.1 0.75 13.2 698 507 104
Maximum - 23 218 33 2 40 2540 2398 331

Stated values represent the average of two replicate assays
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clarifyingagent and environmentd conditions). Wethink
that inthe clarification stage, someelementsarealso
removed inthe precipitate. Also the average content of
theother metadswereasfollows: Arsenic 8.2 ppb, Lead
36.6 ppb, Mercury 1.4 ppb, Cadmium 0.37 ppb, Tin
4.9 ppm and Magnesium 1704 ppm. But no limit has
been defined for these pollutantsin GJC in Iranian stan-
dard organization. Thenationa standard no 12968, on
fruit juiceshaslimited the heavy metd sasdescribedin
TABLE 2. Accordingto thisstandard, only lead hasa
limit concentration equal to 0.05 ppm and the Pb con-
tent of GJC samplesis 36.6 ppb whichislower than
thisstandard. The other heavy metals, except for tin,
arelower than 50 ppb. Tinisaheavy metal whichim-
partsto thefood goods specially when the container or
processing vesselsaretin coated.

TABLE 2: Acceptabledosagefor heavy metalsin fruit juices
accordingtolranian national sandard

Heavy metal Accepted limit (ppm)
Arsenic --
Lead 0.05
Cadmium
Mercury

Tin

Accordingtotheother studiespekmez (loca name
of GJC in Turkey) contained: Calcium: 51-206 mg/
100g; Sodium: 25-83 mg/100g; Manganese: 11-68 mg/
100g; Phosphorus: 81-95 mg/100g; Magnesium: 140
mg/100g; Iron: 2.6-16 mg/100g; Cupper: 0.3-0.9 mg/
100g and Zinc: 0.2-0.7 mg/100g® 9. One of themain
intervening agentson the qualitative propertiesof GJC
isthetypeof clarifying agent used. Clarificationisa
unified processthat comprisesthe elimination of un-
desired color, aromaand flavor; turbidity; bitternessand
gassy!d. Intheprocessof darification, clarifiersareuti-
lized which arecombined with charged particlesof fruit
juicesuchasprotei n, pectin and phenolic materiasand
are consequently separated from theenvironment. When
soil isused asthe clarifying agent, inaddition to depos-
iting suspending materid, thesoil neutrdizestheacidity
of thegrapejuice™.

CONCLUSION

Thistraditiond product isarich sourceof chemica
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elementsessentia to human body including Iron, Mag-
nesium and Cacium, but someheavy metdsdsowere
availablein concentrationsbel ow 50 ppb except for tin
(4.9ppm). If the clarifying agent could bereplaced by
non-pollutant agents, thisfood risk will not be existed
any more.
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