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ABSTRACT

In this paper were studied by comparison microelgm@Cu, Zn, Ni, Mn, Pb, Co, Cr) and vitamin C antt
of some commercial spices: ground black pepg@pef nigrum), sweet paprika, cayenne pepp€ajsicum
annuum) and powder cinnamonC{nnamomum zeylanicum). For this purpose, the mineral elements
mentioned were quantified by Atomic Absorption Spaghotometry (AAS), for their determination was
used the atomic absorption spectrophotometer’s @ft300, Analytik Jena and the vitamin C conterasw
analyzed by 2,6-diclorindofenol method using amdaad ascorbic acid solution, 0.5 mg / ml. This kvor
attempts to contribute to knowledge of the nutniéibproperties of these plants. These results reayseful
for the evaluation of dietary informatiorPrincipal component analysis (PCA) was carried tort
guantitative mineral concentration and vitamin Gitemt. Among microelements, Cu, Zn and Mn were
found in the highest concentration in whole in\gesttd vegetable material.
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INTRODUCTION

Capsicum peppers used for paprika are unusuallyiniovitamin C, a fact discovered in
1932 by Hungary's 1937 Nobel prize-winner Albere®@zGyorgyi. Much of the vitamin C
content is retained in paprika, which contains matamin C by weight than does lemon
juice. Paprika is also high in other antioxidastntaining about 10% of the level found in
acai berries. Prevalence of nutrients, however,tnigs balanced against quantities
ingested, which are generally negligible for spices

Spices are common food adjucts that impart flavauwma and colour to foods. Several
common spices are now understood to exert many fibethephysiological effects
(SRINIVASAN, 2005%2). Among these, their hypolipidemic and antioxidamperties have
far-reaching health implications. Work in our labimry on the physiological effects of
spices has focused on their influence on lipid tm@iam, their action as a digestive
stimulant, the beneficial influence of hypocholestemic spices on cholesterol gallstone
disease and diabetic nephropathy, and the berefitimence of antioxidant spice
principles on inflammatory diseaser(SIVASAN, 2005).

Peppers are an important source of nutrients irhtiman diet, and an excellent source of
vitamins A and C as well as neutral and acidic pliercompounds, which are important
antioxidants for a variety of plant defense respsnsevels of these compounds can vary
by genotype and maturity and are influenced by grgwconditions and losses after
processingflowARD, 2000)

After pepper was brought to Spain following thecdigery of America, growers have
selected many pepper cultivars for the propertiescaracteristics that were most popular
or most profitable agriculturally. The result iggeeat number of very different cultivars
showing a wide range of morphological and orgarntaegharacteristics, including color,
which determine their use. In the last 30 years,iraportant increase of vegetable
production has taken place in Almer’ia (Spain), duthe generalized use of greenhouses,
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providing a better control on nutrient availabillty plants. Thus, new pepper varieties are
cultured, but the nutritional composition of thergais unreported until now. (B &
GUERRERQ 2006).

Cinnamomum verum belongs to the family lauraceamn&naldehyde, one of the
components C. Verum has been found to possesdicggiantiallergic, antiulcerogenic,
antipyretic, anaesthetic and antimutagenic actisit{LTANA, 2010).

Functioning of living organisms can be done optigabnly in the presence of adequate
amounts of macro and microelements. Their presdncensufficient quantities or
exceeding certain limits permitted because the lmaatyaffect nutrition-disease.

Some modern cultures still consume wild plants asoemal spice and herb source,
obtaining fairly good amounts of several nutriemisd it is widely accepted that herbs are
significant nutritional sources of minerals. Furthere, other nutrients, such as
carotenoids and phenols, are found in larger gtiesiiin these plants (@, 1997; QcAN,
2004). The nutritional and medicinal propertiesh@se plants may be interlinked through
phytochemicals, both nutrient and non-nutrient.

Vitamin C is the most abundant antioxidant in pdanbut its functions are entirely
unknown. Ascorbic acid is well known for its antidant activity, acting as a reducing
agent to reverse oxidation in liquids. When thex raore free radicals (reactive oxygen
species, ROS) in the human body than antioxidémésgondition is called oxidative stress
(Mc GREGOR, 2006).

Chemometric techniqgues may reveal useful infornmafrom analytical data, including
characterization of natural goods. However, cautiimst be taken to ensure that these
techniques are used in an appropriate marPErERNEZ M., 1997).

Multivariate analysis techniques were applied ilected data and principal component
analysis (PCA) was carried out for quantitative enth concentration, and the total of
variation explained was calculated as the sum dfaeted Eigen-values. The PCA
techniques can be used to determine the varialdesaiaing the maximum possible
variance and to reduce the information of a muttehsional data set in that it can be
displayed in a scatter plot with only three ax80Z0KALFA, 2011).

MATERIAL AND METHOD

Material
Dried spices, including: black pepper, hot and svwepper and cinnamom powder, were
collected from local markets. Chemicals and reayemtre purchased from Sigma-Aldrich.

Method

Determination of microel ements content

Dried samples were prepared in duplicate, were thanined at 650°C for 4 hours.
Samples calcined white were treated with 5 ml 0.6INO; and brought to dryness on a
sand bath. After cooling mineral residues werea&sl in 25 ml 0.5 N HNg) filtered and
brought to the mark with distilled water. For deteration of micro elements were used
diluted 1:100 working solution in distilled wateorfdilute solutions of potassium and
calcium and sodium and magnesium if 1:10. The stahdolution of 0.1 mg element / mL
Pipette 1-5 mL, 5-25 mL respectively in 100 ml KasAdd 10 ml of phosphate acidity.
Monopotassium to ensure roughly equal samplesralyais. Make the mark with distilled
water and mix. Standard solutions stored in selatdtles. Mn, Co, Ni, Cu, Zn, Cr, Pb, by
atomic absorption spectroscopy using an atomicrpbiea spectrometer contrr AA 300.
Standard working conditions flame type: C2H2/adtame height: 6 mm; air flow: 568l/h;
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acetylene flow: 80l/h for determination of As, T0fbr Mg, 60I/h for Fe, 50I/h for other
minerals.

Titrimetric determination of ascorbic acid (vitamin C) with the redox indicator 2,6-
dichloroindophenol

Redox indicator 2,6-dichloroindophenol is a weakd@er with mild oxidizing action of
ascorbic acidThe method is based on titration of ascorbic &®d plant extracts with
redox indicator 2,6-dichloroindophenol until a pstant pink colour for 5 seconds. Were
used: 250 mL Erlenmeyer flask, 400 mL Berzeliussgs, 10 mL pipettes, biurette and
reagents required have been following: 0.25 M a@xatid solution, 0.5 mg/mL ascorbic
acid solution, indophenol standard solution: digsa250 mg of 2,6-dichloroindophenol
sodium salt, add 250 mL of distilled water and 249 NaHCQ, shake vigorously, and
after the dissolution of the indicator, dilute t& With distilled water.

RESULTS
The mineral compositions of condiments are shawfeble 1. The results of the analyses
were established to give nutrient values per 100 ysed portion of dried weight. Mineral

elements were found to vary widely depending ordifferent spices.

Table 1. Microelements and vitamin C content of some spices (mg/kg)

Crt. cu | zn [ Mn|co| P |Ni|cr Ascorbic acid
No. Samples (mg/kg) mg/100g dry sample
1 | Sweet Pepper | 501 | 9.37 | 943 | 010 0.14 | 8.71| 0.30 0.89
2 Hot Pepper | 6.99 | 10.71| 9.25 | 0.11 | 0.19 | 0.68 | 3.89 0.72
3 | Black pepper | 0.04 | 0.07 | 0.32 | 0.00 | 0.00 | 0.01 | 0.00 0.88
4 Cinnamon | 0.00 | 0.22 | 0.88 | 0.01| 0.01 | 0.03 | 0.00 1.43

15 [l sweet Pepper

Hot Pepper

Black Pepper

I Cinnamon

Figure 1. Graphical representation of microelements content
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Principal Component Analysis (PCA) used transpasaddardized data

PCAvariable loadings PCA case scores
Axisl  Axis? 85
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Figure 2. PCA case scor e representation of micr oelements content

PCA analysis is showing the representation of teetors corresponding to the studied
samples (black pepper powder, hot and sweet pgupeder and cinnamom powder). In
the first quarter we can see the vectors correspgnidd Cinnamon and Black Pepper,
while in the forth quarter hot and sweet peppers Tds revealing the fact that the first two
samples have similar microelements content, prgbalso same country of origin. The
pepper powder hot and sweet have as country oinoRpmania, so it explain the

similarity of graphic PCA distribution.

The highest content of vitamin C was found in thenamon powder sample (1.48
mg/100g dry sample). Similar values were for swpepper powder samples (0.89
mg/100g) and black pepper powder (0.88 mg/100gyvelsh content of vitamin C was the
hot pepper powder sample (0.72 mg/100g).

It finds that most were concentrated microelememsMn and Cu in samples of sweet
and hot pepper powder and black pepper and cinngowder samples, trace content is
Manganese is well represented in the sweet angdymper powder samples (9.25-9.43
mg/kg) and the other samples analyzed, manganeseeatarmined in the range 0.32-0.88
mg/kg.

Chrome content was undetectable when samples ok Iplepper and cinnamon powder,
sweet and hot pepper powder (0.30 mg / kg.) Anatiked content for hot pepper powder
sample.

Nickel is present in very small amounts (0.01-0n6@ / kg) in all samples analyzed, the
highest amount of Ni can be found in sweet peppearder sample (8.71 mg / kg.).
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In the cobalt, it is not in the sample of black pepand has very low values in other
samples subjected to analysis. spectrophotometry.

The values obtained for copper in the range 0.08-fk / kg, and for zinc in the range of
0.22-10.71 mk / kg.

Lead is considered toxic heavy metal, which is WidryPb maximum limit is 0.5 ppm, and
values ranged between 0.01-0.19 mk / kg, was uciddtie for the sample of black pepper.

PCA case scores PCA variable badings
Awis]l  Axis2 Axis]  Axis2
SweetPepper 0974 034l Cu 039 00467
Hot : 1491 0600 in 0390 005
Pepper PCA case scores
Blackpepper -1131 0186 201~ Mn 0393 015
Cinniaamon -133 0015 1.614 Co 03% 0082
1.219 Swveet Pepper P 0398 0051
0.814 A Ni 0206 0.763
(] . .
E Ascorbie Acich 0,404 M v 0207 088
< 2
& I I I ot I | Ascarbic Acid  -D285 0177
-1.61 -1 -0.81 -0.40 0.40 ; L2 1.61 201
Cinnaman Black Pepper -0.40+4
-0.81 4
Hot pepper
1.2
1614 o
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Figure 3. PCA representation of ascorbic acid content associated with microelement
content

Figure 3 is presenting the distribution of microelementd ascorbic acid content. Similar
to Figure 2 , we can observe the distribution ohamon and black pepper , very close to
each other, and that is confirming the origin addarcts even by taking in consideration
ascorbic acid content. The distribution of swegbgee in quarter 1 and hot pepper in
quarter 4 is specifying that the ascorbic acidsias are different in the 2 Capsicum
powders (one sweet and the second hot), but itsfiohing the country of origin for both
(Romania).

CONCLUSIONS

The highest microelement contents were Cu, Zn andTis work attempts to contribute
to knowledge of the nutritional properties of thgdaents. In addition, knowledge of the
mineral contents, as spices is of great interest.

The values obtained for vitamin C content are lotlian the literature data, determinations
were made on samples dried and stored, not fraderee.
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