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ABSTRACT

Recently, some rearch studies have found a relationship between radiofrequency
electromagnetic fields (EMF) emitted by a mobile phone and oxidative stress. Plants display a highly
varied developmental and biochemical responses related to stress adaptation. A commae tespon
most stressors is an increased production of reactive oxygen species (ROS) because stress conditions
disturb cellular homeostasis between generation and neutralization of these highly reactive
molecules. If not scavenged, ROS can damage plants Uiziogi membrane lipids, proteins,
photosynthetic pigments, nucleic acids. ROS can also act as signaling molecules and trigger a range
of cellular responses important for stress tolerance. The strong control of ROS level in cells is
achieved by the antioxaht defense system including various antioxidant enzymes.

The aim of our work was to investigate the effect of mobile phone radiation on parameters of
oxidative stress: malondialdehyde (MDA) and hydrogen peroxid®.jHtontent in wheat leaves
(Triticum aestivum) Whole plants were exposed for 1 hour to EM radiation from GSM mobile phone
(carrier frequency 902 MHz, 2 W pulse output power) at 20 cm distance from the antenna.
Concentrations of MDA and @, in leaves were measured immediately after the etideofxposure
and 1, 2 and 24 hours lateRur results showed that there were no alterations in MDA levels after the
one hour exposure to 900 MHz EMF during the investigated period. Weak, but statistically significant
decrease in KD, concentration was obseed at £ and 2 hour after the treatment.

These data showed that 1 hour exposure to 900 MHz EMF did not induce oxidative stress in
wheat at investigated parameters. Further researches on additional parameters of oxidative stress
are needed to estimatiee possible oxidative effects of mobile phone radiation on plants.

Plants display a highly varied developmental and biochemical responses
related to stress adaptatidReactive oxygen speciedfRQS) are mostly byproducts
of the regular cellular metabalis but they may be generated through the
disruption of electron transport systems during stress conditions. The main sites of
ROS production in the plant cell during abiotic stress are the organelles with highly
oxidizing metabolic activities or with suated electron flows: chloroplasts,
mitochondria and microbodies.
A common response to most stressors is an increased production of ROS because
stress conditions disturb cellular homeostasis between generation and
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neutralization of these highly reactive maliles. If not scavenged, ROS can
damage plants by oxidizing membrane lipids, proteins, photosynthetic pigments,
nucleic acidsROS are major damaginfigctors to the photosynthetic machinery
under environmental streg®nditions, e.g. higtight, low tempeature, high salt

and drought.ROS can also act as signaling molecules and trigger a range of
cellular responses important for stress tolerance. The strong control of ROS level in
cells is achieved by the antioxidant defense system including variousidatiox
enzymes.

Recently, some research studies have found a relationship between
radiofrequency electromagnetic field@K EMF) emitted by a mobile phone and
oxidative stressMost of them were carried out with animals and investigated
malondialdehydéMDA) level and activity of antioxidant enzymes.

RF EMF of cellular phones may affect biological systems by increasing free
radicals, which enhance lipid peroxidation, and by changing the antioxidase
activities of human blood thdeading tooxidative stres§9]. These results indicate
that acute exposure ®F EMF of commercially available cellular phones may
modulate the oxidative stress lephancing lipid peroxidation and reducing the
activity of superoxide dismutasendglutathione peroxidasevhich are fee radical
scavengers.

Irmak et al. found that he exposure to EMFom cellular telephonéad no
significant effect on the antioxidant enzyme level in the brains of rafjits
However, the serum superoxide dismutase activity increased, and the sgitim ni
oxide levels decreased in electromagnetic field exposed animals compared to the
sham exposure grouf.his finding may indicate the possible role of increased
oxidative stress in the pathophysiology of adverse effects of EMR.

Exposure to mobile phondevice (900 MHz, 30 min/day for 10 days)
producedchangesn antioxidant statug kidney: significant decrease in activities
of antioxidantenzymescatalasgsuperoxide dismutasand glutathione peroxidase
in renal tissue Tissue level of markers of oxidate stressnduced renal
impairment malondialdehyddindex of lipid peroxidationand urineN-acetytb-
D-glucosaminidastevels(marker of renal tubular damggevere higher than tse
of the control group10].

Meral et al. investigateéffects of 90eMHz EMF emitted fromcellular
phone onparameters of oxidative stress gninea pigs(brain tssue and blood
malondialdehyde, glutathione, retinol (vitamin A), vitamin D3 and tocopherol
(vitamin E) levels, and catalase actiyitfheyconcluded thaEMF might produce
oxidative stress. However, more studies meeded to demonstrate whether these
effects are harmfubr/andaffect the neural functiorg].

Some authors investigated oxidative effects of mobile phone radiation on
plants. Tkalec et al. showed that nothermal exposure to investigated RF EMF
(400 MHz 900 MHz andL.9 GHz) induced oxidaté/stress in duckweed as well as
unspecific stress responses, especially of antiokidazymedq15, 16] Observed
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effects markedly depended on the exposure param@iedsfrequeny, strength,
modulation and exposure time). Enhanced lipid peroxidatiah Hy®, content
accompanied by diminished antioxilaenzymes activity caused by exposure to
investigated EMFs, especially at 900 MHz, indicate that oxidative stress could
partly be due to changed activities of antioxidanzymes.

Some authors investigateresponses of tomato plantdy€opersicon
esculentumMill. VFN8) to exposure to low level 900 MHz EMF and provide
evidence that they perceive and respond to EMF as an injurious treatment (wound).
High frequency EMF is an environmental stimulus that adfeygne expression,
transcription, translation and calcium and energy charge in tomato plaos.
amplitude, short duration, 900 MHEMF evoked accumulation of the stress
related transcript (MRNA). This accumulation was rapid (peakit§ Bin after
exposue), strong (3.50ld), and was similar to that evoked by injurious stinpi
11, 17]

Sharmeetal.s howed that cell p3oeonvHz ENMBTr(8.,55 OW
1,2,and4 hsignificantly inhibited the ger minat:i
plumule growh s (O Vignh radiatafmung bean) in a timdependent manner
[12]. Cell phone EMF enhanced MDA content (indicating lipid peroxidation), and
increased kD, accumulation and root oxidizability in mung bean roots, thereby
inducing oxidative stress andlicdar damage. In response to EMF, there was a
significant upregulation in the activities of scavenging enzymes, such as
superoxide dismutases, ascorbate peroxidases, guaiacol peroxidases, catalases and
glutathione reductases, in mung bean roatghors @nsidered thathe observed
higher activities of antioxidant enzymemy be due to theinduction as secondary
defensive mechanism against oxidative stresgsed by cell phone radiations.
They concluded that cell phone EMF inhibits root growth of mungnbéy
inducing ROSgenerated oxidative stress despite increased activities of antioxidant
enzymes.

The aim of our work was to investigatee effect of mobile phone radiation
on parameters of oxidative stress: malondialdelayakhydrogen peroxidsontent
in wheat leavesT(riticum aestivu

1. MATERIALS AND METHODS

Plant material

Dry wheatseed (50 g) weresoakedn distilled waterandput for imbibition
in darkfor 24 hoursattemperatur@ 5u. SWvellingseedswererolled in filter paper
and put indistilled waterto germinate( i n d a)rfdt 72 h@uiWheatplants
(Triticum aestivurm were grown in Knop liquid nutrient mediumin a growing
chamberat controlledtemperaturg23i 2 4CH light (30i 40 umol m'?s' %), humidity
(60i 65%) and photoperiod12/12 h. Plants were xposel to 900 MHz EMF at 7
dayafter plantingrolling in paper) of the seeds.



Electromagnetic field exposure

The exposure was performed by GSM mobile phone type {8SMhich
was connected to a personal computer through an interface cable. The mobile
phone was programmed via special software to emit carrier frequency 902 MHz
(60th uplink channel of GSM900). The signal included standard GSM modulation.
GSM signal was pulsed. Theurdition of the pulses was 577 microseconds that
corresponded to one time slot of TDMA frame. The TDMA frame in GSM systems
has a duration 4.615 milliseconds. Discontinuous transmission mode (DTX) was
off during all exposures. Mobile phone pulse output pomaes 2 W.

Whole plants were exposed for 1 hour to EM radiation from GSM mobile
phone at 20 cm distance from the antenna. Concentrationsaloindialdehyde
(MDA) andhydrogen peroxidéH,O,) in leaves were measured immediately after
the end of the exposeiand 1, 2 and 24 hours latét.the same time controllgnts
were kept at the same conditions, but without exposure.

Malondialdehyde antiydrogen peroxide determination

Leaves(300 mg) were homogenized 8ml 0.1%trichloroacetic acid (TCA
4 ) @nd cetrifuged at15000g for20 min. Mixture of 0.5 ml supernatant, 0.5 ml
PQ,;? "buffer (pH 76) and 1 ml 1 MKI was used for determination |0, content
The absorbance of the solution was read at 39@iften 1 hour dark incubation
The amount of D, wasde er mi ned usi'feol ! &hd exprédse@s&®s OM
umol d *fresh weight (FW). )

Mixture of 0.5ml supernatant0.5 mlPQ, "buffer (pH 76) and1 ml 0.5%
thiobarbituric acid TBA, solution in 20% TCAwas heatedh boiling water bath
for 30 min and immeditely cooled in iceThe absorbance was read at 532 nm. The
MDA content was calculated usingiolar e x t i nct i on =dseo0f i ci ent
M' tni *and expresseds nmol § *FW.

Statistical analysis

The presented data are averagesl standard deviationsalculaed of 8
measurements for each term. The Studet#st was used to estimate the
statistically significant differences between twatrol and exposeshmples.

2.RESULTS AND DISCUSSIONS

Hydrogen peroxide is a weak oxidant attacking mainly thiols. Reaofion
H,O, with transition metal ions yields hydroxyl radical, the most reactive species
occurringin vivo. Hydroxyl radicalreacts rapidly with biomolecules of all classes,
including nucleic acids, free nucleotides, proteins, lipids and carbohydrates. ROS
inflict oxidative damage which may cause DNA mutations, protein inactivation and
cell death[2]. However, a concurrent view has been formulated, according to
which the persistence of ROS in cells indicates that ROS production was
evolutionarily selected inorder to perform some useful role(s) in cellular
metabolism as participants and modifiers of signaling pathways, essential for the
proper development and proliferation of cells, may have mitogenic effects and can
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mimic and amplify the action of growth facs. Therefore continuous formation

and removal of ROS in our body is not only a threat but also a means of conveying
information.H,O, and/or superoxide are the best candidates for signaling purposes
among reactive oxygen speci@here are somargumens for signaling role of
H,O,: enzyme controlled production and removal, low reactivity thus some
selectivity of reactions, easy penetration through membranes, and an argument
against: also neenzymatic formation2]. Another arguments foparticularly
important signalingrole of H,O, areits unique biochemical propertiebt,O, is
ubiquitously present in the biological system with a relatively longlfiajfand

more importantlyH,O, is soluble in both lipid and aqueous environments and,
thus, capable ofeaching its cellular targets when applied extracelluléyL3.

As H,O, is an important signaling molecule and a tolxigroduct of cell
metabolism, its cellular levels are under tigintrol, and their maintenance has
hallmarks of homeostaticegulaton. The cell can sense sublethal dosesi €,
and activateperoxidedetoxifying mechanisms; alternatively, upon differestl
death stimuli variousi,O, -producing mechanisntan be activated, and as a result
of this H,O, productiona seltdestructiveprogrammedcell deathis triggered[4].

H.O, generated by various environmentaild developmental stimutian act as a
signaling molecule thateguates plant development, stresslaptation, and
programmedcell death[1]. H,O, acts as signalingnolecule actig as ROS at
higher concentrations and providinglefense against stresses at lower
concentration§l4].
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Weak, but statistically
significant decrease inHyO,
concentration was observed at 1
and 2% hour after theone hour
treatmentwith cell phone EMF
(Fig.1). Slight increase at 2%
hour after the end of exposure is not statistically significant. There is some
inconformity with the results of Sharma et 4l2], which found increased
accumulation oH,0, in mung bean rooti all exposure durations, even after 0.5
hour exposure to 900 MHz EMF.
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ROS degrade polyunsaturated itils, forming malondialdehyde.
Uncontrolled lipid peroxidation is a toxic procagsuting in the deterioration of
biological membranes. Malondialdehyde is a naturally occurring product of lipid
peroxidation and prostaglandin biosynthesis that is mutagenic and carcinéjenic
MDA is one of the many reactive electrophile species thatectxgc stress in
cells and form covalent protein adducksie production of this aldehyde is used as
a biomarker to measure the level of oxidative stress in an orgaNMBA. and
other "thiobarbituric reactive substances" (TBARS) condense with two equivale
of thiobarbituric acid to give a fluorescent red derivative that can be assayed
spectrophotometrically

Our results showed that there were neraltions in MDA levels afteone
hour exposure to 900 MHz EMF during the investigated peffiogl 2). Thes
results are irconformity with the results of Sharma et &lL2], which observed
significant increasethe MDA amountin mung bearroots (measured 48 h after
EMFexposure) n r esponse toael phcheEMF, muknp effectiaftes
shorter exposertimes (0.5 and 1 hour).

0,25
2 & control Fig 2 - Alterations in MDA levels in
£ 020 | @900 MHz T T
2" wheat leaves after 1 hour exposure to
S o1s 4 900 MHz radiation
2
< 0,10 1
8
=]
c
S 0,05 -
©
=
0,00 T
0 1 2 24
time after exposure, hours

3. CONCLUSIONS

Our data showed thatne hour exposure to 900 MHz EMF did not induce
oxidative stress in whedtriticum aestiumat investigated parametéarsviDA and
H,O, levels in leavesThese results are not in conformity with the results of other
authorsjndicated ROS generation in response to cell phone Eivtibably because
of differencesin objects (different species) amtMF parameters (exposure time,
intensities, time elapsed after exposure, ek)rther researches on additional
parameters of oxidative stress are needed to estimate the possible oxidative effects
of mobile phone radiation on plants.

We are expressing ogrratitude to Gabriela Atanasova and Nikolai Atanasov from Higher
College of Telecommunications and Post, Sofia, Bulgaria for supplying of the equipment.
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ABSTRACT

The paper presents the biosynthesis of bacterial xylanase through biotechnology, by using
the microorganisnBacillusbrevis ICCF 500 oman inducing substrate of vegetable waste.

The agricultural wastes are energy sources wich can be recovered by enzyratd@ies.

The ezymatic treatment of lignocellulosic substrates resulting from vegetable wastes has been an
alterndive to the harmful chemical procedures.

Xylan is a major component of vegetable hemicelluloses wich, in combination with
pentosanes and polygalacturonic acid, makes up the complex structure of hemicellulose. Because of
its complex sucture the biodegraation of xylan requires the xylanase action , wich can be produced
by a high number of microorganisms from Fungi Cls.and Bacteria Cls.

The main typical characteristic of the microorganism Bacillus brevis was its capacity to
produce xylanase on diverse etgple wastes. Xylanolytic enzymes are hemicellulases that catalyze
the hydrolysis of xylan, which is usually associated with the cellulose and lignin components of plant
cell walls. The xylan degrading enzymes produced by the bacterial source BacillissI&@F 500
are able to use lignocellulosic solid substrates as a carbon source, e.g. corn meal, corn cob, wheat
bran, cellulose, sawdust and any other vegetable waste.

This biological process is a neolluting one, utilizing waste rich in cellulose,
hamicelluloses and xylans.

The latter half of 20tltentury has seen an unprecedented expansion in our
knowledge and use of enzymes in a broad range of basic research and industrial
applications.

Enzymes are the catalytic cornerstone of metabolism, andcasase the
focus of intense worldwide research, not only in the biological community, but also
with process designers/engineers, chemical engineers, and researchers working in
other scientific fields.
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Lignocellulose is the major component of biomass, a@simg around half
of the plant matter produced by photosynthesis (also called photomass) and
representing the most abundant renewable organic resource in soil.

It consists of three types of polymers, cellulose, hemicellulose and lignin
that are stronglyntermeshed and chemically bonded by 1comalent forces and
by covalent crosslinkages. Only a small amount of the cellulose, hemicellulose and
lignin produced as bproducts in agriculture oforestry is used, the rest being
considered waste.

The major hmicellulose polymer in cereals and hardwood is xylan. Xylan
c ons i sil4linked D-xglosébbackbone and can be substituted with different
sidegroups such as-hArabinose, Ejalactose, acetyl, feruloyl ampdcoumaroyl and
glucuronic acid residues .

Biodegradation of xylan, requires action of several enzymes, among wich
xylanase play a key role. Xylanase (E.C.21.8.) belong to the pentosamase
group of enzymes that break down components of the cell wall matrix of plants
(fibre).

A wide variety of nicroorganisms ifcluding bacteria, yeast and
filamentous fungi)are known to produce xylanases, that are involved in the
hydrolysis of xylan.To satisfy the industrial need for xylanases, it is imperative to
explore new microbial strains for the productadrxylanolytic enzymes.

Biotehnological usesand potential applications of xylanases include
bioconversion of lignocellulose material to fermentative products, clarification of
juices, and improvementsf consistency of beer and the digestibillity of aaim
feedstock. One of the major potential applications of xylanases involves the pulp
and paper industryXylanase is the key enzyme for xylan dgpmerization and
cleaves interal glycosidic bonds at random or at specific positions of the xylan
backbone ito small oligomers.

1. MATERIAL AND METHOD

Bacillus brevisICCF 500 was isolated from a maceration extract of linen
fibers. After a long stage of isolations and purifications, colonies with specific
phenotypic characteristics of this species (correlatharacters with Bergey
Manual) wereselected.

The main typical characteristic of this sporulated bacillus was its capacity
to produce xylanase on diverse vegetable wastes.

Culture media
1. Malt extract nutritional agar medium.The cultures maintained underdtdry

conditions on such medium, consist the preinoculum for future biosynthesis

works.
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2. The liquid mediun for the vegetative growttontains glucose, corn extract and
mineral salts. Té inoculum is maintained for Bat 3C on arotative skaker
(220 rpm).

3. Biosynthesis medium with different carbon sources

The inoculated microorganism (10% w/v) passes from vegetative culture phase to
sporulated phase consuming the carbon source by braalkitiggecellulosic
bound in plant fibers.

The cultivating condions are aerobic (necesy shaking and aeration for 50
Erlenmayer flasks with 100 ml medium is provided), the optimum pH is
alkaline (7,58,5), temperature is maintained at B32°C.

Enzymatic assayXylanase activity was assayed by detectiomeofucing
sugars using the dinitrosalicylic acid (DNS) method (Miller, 1959).

The substrate ( 50 mg xylan) will be suspended in LBufier ( pH= 5,8)
and heatedroa boilling water bath for 5 min.

The reaction mixture containing 209 | Xyl an suspension and
enzyme solutionrwas incubated at 86 for 5 min and then the reaction was
terminated by adding 109 IDNS reagent. The contents were placed in a boiling
water bath for 10 min and then cooled to room temperaiire.absorbace was
measured at 530 nm against a blank in a spectrophotometer.

One unit of xylanasectivity was defined as the amount of enzyme
catalysingthe release of £mol of reducing sugar equivalent xglose per minute
under the specified assay conditionsll the experiments were carried out
independentlyn triplicate and the presented results are medheothree values.

Determination of proteinDetermining the protein for the working samples
is based on the method established by Warburg and Christideh) wdnsists of
differential measurements of optical densities at 280 nm and 260 nm.

Specific activityU/mg protein) is defined as being the ratio between the

enzymatic activity and the protein quantity.

2. RESULTS AND DISCUSSIONS

The xylanase produced; Bacillus brevisiCCF 500 can break the xylan
chains, a component in the plant cellular wall. The enzyme quantity is produced
based on the plant fibers structure that the biosynthesis medium is consisted of ,
leading to different performances for the éektcarbon sources in xylanase
biosynthesis (wheat bran, corn meal, cereal straw, corn cob, cellulose, sawdust).
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Tabel 1- Xylanase biosynthesis on different carbon sources witBacillus
brevis ICCF 500; each set of values represents two culture stage

(24 and 4&)
Carbon Time of Final | Cell Enzymatic | Protein Specific
sources | cultivation pH growthi Activity (mg) Activity
(24 and expressed (Ul/ml) (Ul/mg
48 h) as optical protein)
density at
570 nm
Wheat bran 24 h 8,15 40,2 21,28 16,6 1,28
48 h 8,3 42 25,92 17,2 1,506
Corn meal 24 h 7,5 33,7 6,68 10,1 0,66
48 h 8,1 43,5 48,03 17,25 2,78
Cereal 24 h 8,3 7,5 12,82 38,8 0,33
straw 48 h 8,5 8,2 13,51 36,6 0,36
Corn cob 24 h 9,1 27,5 7,09 31 0,22
48 h 9,2 30,2 15,39 56,4 0,27
Hardwood 24 h 7,15 22,5 11,38 17,6 0,64
sawdust 48h 7,15 31,4 21,67 69 0,31
Pine 24 h 8 51 1,33 6,1 0,21
sawdust 48 h 8,85 7,2 18,41 59,7 0,30
Cellulose 24 h 8,5 6 22,84 14,4 1,58
48 h 8,3 10,2 26,33 14,1 1,86
Bark of oak 24 h 6,8 11,4 2,98 12,8 0,23
sawdust 48 h 6,85 21,25 5,46 15,8 0,34
% 60
> 50
S 40
E 2 @24h
e 20 W48 h
o " mdd i " - Fig. 1 - Xylnase
g N o N iosynthesis performance
Qp‘é\ Q@& \9\<§ 0\@"0 Qr&‘{o &"9 \\s"& &"6 with different carbon
A S IS NG sources
§0 D 0,\0
& &

Carbon sources

33¢



Fig. 2 - Specific activity of
xylanase  with  different
moan| carbon sources

m48h

S.A.IU/mg protein

Carbon sources

3. CONCLUSIONS

Eviews program which has proved a linear evolution dutigtime in
direct correlation with the temperature (similar to the Gompertz model).

The primary model of the DON production, showed a maximum
production of mycotoxin at 2&; on this temperature level the maximum amount
of DON was reached in the @ #ay of incubation (from 89ppb after 24 hours
incubation to 741 ppb).

Regarding the OTA production, the maximum amount of toxin was
reached on 28C after 17 days of incubation. The maxium measured level was
24033 ppt.

Further investigation for the OTA andON gene expression will be
performed by RIRT-PCR, taking into consideration also the water activity
influence.
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SECTION V: FOOD SAFETY

AN OVERVIEW OF ANALYZING METHODS USED IN
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ABSTRACT
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near infrared reflectance spectroscopy

To give consumers a guarantee on animal nutrition it requires the existence of reliable methods
for the charaterization of meat and milk.

For the analysis of meat, milk and animal tissues origin, potential markers for feed can be used
(biomarkers of plants, markers of geaghic origin of milk and meat). Diet anahimal habitats
influences the isotopic comptish of water and fat entering the composition in animal products or
tissue. The animal nutrition determines the composition of fat and in particular the ratio of
unsaturated and saturated fatty acids. Using nuclear magnetic resonance (NMR) to idertifyeth
of milk in nutrition, the relative rati of saturated, unsaturated apdlyunsaturated fatty acids can be
determinatd. Another method of determining the type of food and geographical origin is the IRMS
(isotope ratio mass spectrometry). Tracestabke isotopes in animal tissues or products reflects the
composition of stable isotopes of the feed, modified by the animal's metabolism. It has been shown
recently that using NIRS (near infrared reflectance spectroscopy) to spectrally characterizéhmeat,
difference between beef samples originating from two types of feeding system can be made (feed
based only on grazing versus feeding based on silos of corn).

As traceability refers to all processes down to origins, it is necessary to obtain inforraation
animal identification, geographic and native origin, which are often important considerations in the
quality labeling and in food adulteration prevention.

Traceability is an important component of quality policy in agriculture. It's
defined by interational standard 1SO 8402 as "the ability to track the history,
application or location of an entity by means of recordings. This definition covers
the case of origin, tracing its origins and how to achieve product (process tracing).

Origin traceabilityrefers to the identification of animal origin, geographic
and native origin, which are often important considerations in quality,labeling such
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as products with protected denomination of origin (PDO) and Label Rouge (red
label).

Process traceability referto the production systems, including ways of
feeding, production, preservation and any falsification of products.

TRACEABILITY APPROACHES

To obtain information on ruminant animal nutrition, investigation is needed
in four major approaches:
biomarkersof plants, that are comprise directly from food composition (direct
markers) (1);
metabolic markers derived from animal metabolism (indirect markers) (2);
physical markers (3) and global approaches (4).

(1) Plant biomarkers are compounds that argh®sized by animals and
whose presence in food of animal origin is due to 100% of the type of food.
Pigments carotenoids and terpenic secondary metabolites are examples of such
compounds. These micronutrients are stored in animal fat after absorpteme, as
found in milk and meat. Soluble micronutrients in water, such as phenolic
compounds were recently shown to be useful to distinguish types of milk obtained
from cows fed differently.

(2) Fatty acid composition of meat and milk is a useful source of
information relevant to the animal diet. Ruminal microorganisms hydrogenate
dietary lipids resulting in increased saturated fatty acids in animal tissue, compared
with the profile of food. However some unsaturated fatty acids "may escape"
hydrogenation anthus the system can strongly affect tissue fatty acid composition
of rumen and products. Grass lipids contain high proportions of unsaturated
linoleic acid, a compound that is not synthesized by animals.

Food based on grass contains high proportiongofeic acid. So animals
raised on pasture have higher amounts of linoleic acid in fat content than animals
stall fed.

(3) Diet and where animals are kept influences the isotopic composition of
water and fat entering the composition of fats in prodactnimal tissue. Animal
nutrition determine the composition of fat and in particular the ratio of unsaturated
and saturated fatty acids. Using nuclear magnetic resonance (NMR) to identify the
type of milk in nutrition, the relative ratio of saturated, amsates and
polyunsaturates fatty acids can be determinated.

Another method of determining the type of food and geographical origin is
the IRMS (isotope ratio mass spectrometry). Traces of stable isotopes in animal
tissues or products of stable isotopeliect the composition of the feed, modified
by the animal's metabolism.

Determination of geographical origin was performed by measuring the
reports of stable isotopes of oxygen in the water from milk, and by measuring
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levels of nitrogen and carbonot®pes in samples of milk or meat products in
different regions of Europe.

(4) It has been shown recently that using NIRS (near infrared reflectance
spectroscopy) to spectraly characterize meat, the difference between beef samples
originating from two typs of feeding system (feed based only on grazing versus
feeding based on silos of corn) can be made.

MODERN METHODS FOR FOOD TRACEABILITY ESTABLISHING
Nuclear magnetic resonance spectroscopy

Nuclear magnetic resonance (NMR) is a technique used for the
determination of structure of organic molecules and biomolecules in a solution.
The covalent structure, the stereochemistry, and the conformation are available by
technigues that measure direct distances (between hydrogens) and bond dihedral
angles. Speaif NMR signals can be identified and assigned to each hydrogen
(and/or carbon, nitrogen) in the molecule. NMR takes advantage of the magnetic
properties of the nucleus to sense the proximity of electronegative atoms, double
bonds, and other magnetic nuaheiarby in the molecular structure. About one half
of a micromole of a pure molecule in 0.5 mL of solvent is required for this
nondestructive test. Precise structural information down to each atom and bond in
the molecule can be obtained. Uniform label{@C, 15N) permits the study of
large biomolecules, such as proteins and nucleic acids, up to 30 kD and beyond.

M 't Se
agnet  Sample He(l)

Solenold
Probe

Y

Audio

Fig 1- NMR Hardware

Compared to other analytical techniques, NMR is quite insensitive. For molecules
of the size of most drsgand natural products (10800 Da), about a milligram of

pure materi al is required, compared to | ess
intensity of NMR signals is directly propor:t
all 6 and At el | s ltipelsignald foresteraisomgrs wri stogly mu

interconverting conformations. This complexity is very rich in information, but it
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makes mixtures very difficult to analyze. Finally, the NMR instrument is quite
expensive (from US $200,000 to more than $5 millii@pending on the magnet
strength) and can only analyze one sample at a time, with some experiments
requiring a few minutes and the most complex ones requiring up to 4 days to
acquire the data.An NMR spectrometer consists of a superconducting magnet, a
probe, a radio transmitter, a radio receiver, an antdatjgital converter (ADC),

and a computer (see fig.1.) . The magnet col
superconducting Nb/Ti alloy wire immersed in a bath of liquid helium. A large
current flowseffortlessly around the loop, creating a strong continuous magnetic
field with no external power supply. The probe is basically a coil of wire
positioned around the sample that alternately transmits and receives radio
frequency signals. The computer diethe transmitter to send a higbwer and

very short duration pulse of radio frequency to the probe coil. Immediately after the
pulse, the weak signal (FID) received by the probe coil is amplified, converted to
an audio frequency signal, and sampled gular intervals of time by theADCto
produce a digital FID signal, which is really just a list of numbers. The computer
determines the timing and intensity of pulses output by the transmitter and receives
and processes the digital information supplied by ADC. After the computer
performs the Fourier transform, the resulting spectrum can be displayed on the
computer monitor and plotted on paper with a digital plotter.

As far as nuclear magnetic resonance applications are concernd |,
measuring deuterium ctemt of ethanol from various products can be applied to
discriminate botanical and synthetic origins of ethanol or other alcoholic beverages
like spirt drinks or beers. Beetroot sugar shows a lower deuterium content than
cane sugar, as the deuterium cohtefna sugar is partly transferred to the ethanol
produced by its fermentation. The determination of the addition of sugar te sugar
containing products like musts, fruit juices, honeys, maple syrup, etc. can also be
performed by NMR analysis of the ethaobkained after controlled fermentation.

Another example is raspberry ketone (RSK), the main compound that gives
the raspberry aroma, widely used in the food industry. Because of the fact that the
amount of this compound found in the raspberry fruielfitss very low, an
alternative source is necessary in order to meet demand. NMR provides a means of
di stinguishing between fdAnaturald raspberry
obtained i nnati drfalrée nwa yisn.on
Isotope ratio mass spectrometry

The principle of operation of IRMS (isotope ratio mass spectrometry) is
that charged atoms and molecules are separated in a mass spectrometer on the basis
of their masgo-charge ratio (m/Z). Then, the relative abundance of the ions is
determined by measudnthe currents produced by the spatially separated ion
beams.

In use of carbon stable isotope ration analysis in food authenticity control,
photosynthetic CO2 assimilation pathways are of primary importance. The
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detection of commercial Jcane and corn deed sugar syrups in{agricultural
products are thus facilitateNitrogen isotope ratios have had limited application in
authenticity studies, howevar°N& values can provide an insight into the use of
synthetic fertilizers. Consequently, nitrassimilating vegetables that have been
exposed to artificial fertilizers may possess W& values relative to untreated

or fAorganico v adMN signdidres shgricultunal paadtidesnayi o
provide supplementary information in geographical origin assignment and diet
reconstruction. In a similar way, assimilatory sulfate reduction does not produce
significant fractionation, such that organic sulis clearly related to its source.
Therefore, the soil or sulphate fertilizer from which it is derived can provide useful
geographical origininformation (e.g., dairy and meat products with protected
designation of origin).

Both 180 and 2H are valuabieotopic probes for both geographical and
botanical origin discrimination. Fractionation associated with the global
hydrological cycle, local climatic conditions, evaporation, condensation,
transpiration and metabolism ultimately give rise to useful cheniatic isotopic
signatures for empirical origin determinations. In particulatitteHa v al ue of t he
nonexchangeable hydrogen atoms in carbohydrate are used to detect the addition
of C3 beet sugar syrups to other C3 products, such as fruit juice.

Measurements of the natural variation in stable isotope abundance were
first applied to 6od quality control by Bricout and Merlivat in 1971. They
determined the deuterium content of orange juice water to distinguish between
fresh and ground water reconstituted concentrate.

In apple the following ranges have been determined for each sugar (as
fructose, glucose and sucrose account for over 95% of the soluble solids in apple):
Fructose, 5.7 to 7.5%wi/w; glucose, 2.2 to 3.1%w/w and sucrose 1.1 to 3.2%w/w.
The adulteration of apple juice can be made with moderate amounts of high
fructose corn syrugfHFCS)d a commercial sugar syrup containing about 50%
glucose and 40% fructose. Apple trees, utilize the C3 pathway to fix CO2 wile the
corn plant adopts the C4 pathway, so the possibility of using stable carbon isotope
ratio analysis (SCIRA) in the detiion of added HFCS exists.

Honey is another example of a commodity relatively expensive that can be
extended with cheaper sources of sugar, in particular HFCS, which closely
resembles the carbohydrate composition of honey (glucose and fructose in
approxmately equal amounts). As the nectar collected by bees to make honey is
mostly derived from C3 flora, the possibility of detecting HFCS derived from the
C4 corn plant can be possible.

Near Infrared Spectroscopy

Spectroscopy studies the interaction betwglatons of radiation and molecules.
When radiation is directed at a food sample, it will absorb the radiation at specific
wavelengths depending on its particular chemical composition. If it is known that a
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particular molecule absorbs radiation at a paldic frequency, measuring
absorption at various frequencies will give information about the molecular
structure of a compound.

Near infrared (NIR) radiation (750 to 2500nm) interacts with organic
matter, and the absorption spectrum is rich in chemiahpagsical information of
organic molecules. In order to extract valuable information on the chemical
properties of samples, it is necessary to mathematically process spectral data by
chemometric tools.

The basic principles of NIR spectroscopy involve gheduction, recording
and interpretation of spectra arising from the interaction of electromagnetic
radiation with the organic matter.

A NIR spectrometer instrument mainly consists of light source, beam
splitter system (wavelength selector), sample holdetical detector, and data
processing analyzed system.

Fig 2 - NIR Systems 6500, NIR Systems Inc.,
Maryland, USA

‘ Using this approach, radiation

1 passes through a liquid sample of well

| defined thickness, bounces off a gpldted

: metal plate at the back of the sample cell,

= ! passes through the sample once again and
then into the instrument for detection. This

produces high quality spectra from relatively small volumes. Since sample

temperature can have a significant effect spectral absorbances and peak

wavelengths, they are placed in a water bath at 250C for 30 minutes until they have

equilibrated to the temperature of the bath. Samples will be scanned between 400

and 2498 nm in 2 nm increments. WinISI (v. 1.05) softwa®é Ifiternational, Port

Matilda, USA) is used for spectrophotometer control and spectral file

manipulation.

NIR spectroscopy has several advantages over other analytical techniques:
rapidity of analysis, no use of chemicals, minimal or no samples preparadisily
applicable in different work environments (on/in/at line applications). On the other
hand, NIR spectroscopy has some disadvantages: low ability to predict compounds
at low concentration (<0.1%), necessity of accurate analysis as reference,
devebpment of calibration models required high trained personnel, need of a large
and upto-date calibration data set (often difficult to obtain), difficulties to transfer
calibration among instruments, initial high financial investments.
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In the feed industry NIR spectroscopy is used for: feed composition,
digestibility (in vivo, in vitro, in situ), traceability assessment (to avoid possible
frauds). As far as animal products are concerned, NIR spectroscopy has been used
to determine the main composition otat, milk, fish, cheese, eggs. Furthermore,
it was also used to predict some physical properties (tenderness, WHC (Water
Holding Capacity), drip loss, colour and pH in meat; coagulation ability in milk;
freshness, flavour and other sensorial parameterschieese). Interesting
applications of NIR spectroscopy regard issues like: determination of animal
productsd authenticity and the detection of
discrimination PDO (Protected Designation of Origin) and PGI (Protected
Geographical Indication) from other non traditional products, detect handling
aspects (freezing, thawing or fresh). There is a growing interest in the evaluation of
animal products quality directly dine to have a continuous control of the
production pocess.

CONCLUSIONS

As economic fraud spreads worldwide despite the proliferation of
regulations regarding the quality and labeling of food, the need of reliable methods
for the characterization of agricultural products has become a necessity.

NMR provides a spectroscopic methodology for +d@structive
assessment of heterogeneous systems (such as coffee beans and grains).
Applications are very important and can be applied to the design of new non
destructive methods to trace quality in food products. él@y NMR is not a yet a
common analytical tool used by food control analysts, having the reason that the
cost of purchasing and maintaining NMR equipment is very high and also that the
precision for quantitative determination is not comparable to thaihatt by mass
spectrometry.

Isotope ratio mass spectrometry has developed into a powerful analytical
tool in food authentication. It can supply evidence of food adulteration that cannot
be obtained using other analytical techniques. Its limitations eneed from the
natural variation in isotopic composition of premium products themselves.

In animal production NIR analysis is a suitable tool to implement frequent
controls during the entire production chain (from harvest to feed formulation in the
caseof feed industries, from slaughter house to retailing for meat and meat
products field, and from milking to cheese ripening in the case of dairy sector).
NIR spectroscopy has also a potential role in increasing consumer confidence by
confirming integrity & food, particularly in the areas of authenticity of both raw
ingredients and final products.

The Directives (EEC) No 88/388 of the European Council and No 2000/13
of the European Parliament and of the Council related to flavorings for use in
foodstuffs ad to foodstuffs labeling, respectively, aim to protect the consumer by
requiring detailed labeling which gives the exact nature and characteristics of the
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food product. As the term "natural flavoring” may only be used for flavoring
substances or prepam@is, which are obtained from vegetable or animal materials
by appropriate processes (distillation, solvent extraction, enzymatic or
microbiological processes), the precise control of food products is becoming
increasingly important since the differencepimce between labeled food products
(i.e. with a defined geographical origin and/or botanical source) andlatzgied
ones is substantial.
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ABSTRACT

Ensuring an acceptable level of food quality and safety is necessary to protect consumers and
facilitate trade. These objectives can be achieved by implementing and monitoring quality assurance
throughaut the total food chain when necessary and possible. Anyone involved in the food chain, from
farmer to consumer, has the responsibility to maintain safe food taking necessary precautions so that
they are protected from hazards responsible of food borreasks. These actions will prevent and
reduce food losses important especially for areas where food security is threatened.

The research presented in this paper is aiming to establish theowganic farms affect the
quality and safety of cow's milk. Haviegt this target samples of cow's milk from organic farms were
examined compared with those derived from conventional farms from the ptlysio@al and
microbiological point of view: pH, titrated acidity, content of dry soluble substance, total aerobic
plate count and the number of E. coli/coliforms.

The results showed that from the physibemical point of view, the indicators of milk samples
from theorganic farms registered increased values when compared with milk samples from the
conventional farm, tile from the microbiological point of view, the microbiaad of milk samples
from the organidarms was lower when compared with milk samples from the conventional farm.

Food depreciation and spoilage are the result of the action and characteristics of
microbiological, chemical and/or physical factors affecting their qualiot. only
external or intrinsically modifiers factors adversely affect food quality, but also a
number of other factors related to the initial contamination of the product or the
contamination off the route between production or harvesting and consumption, the
action of some substances added uncontrolled in the product (food additives,
processing aids) or inadvertent ingress in or on the product of some substances
hazardous to humdrealth, etc.

To achieve food safety is necessary to implement food quality standards that
meet best the purpose of protecting and promoting consumer hEalbhl.
production and consumption is a central concern of any society and has many
economical and s@ consequences, and in many cases environmental
consequencegilthough human health problems have always prevail in a society,
this aspect should be considered also when establishf@mgiopolicies and
legislation. In addition, the environmental staaumsl quality can affect food quality
in various stages of the food chairherefore, environmental policies play a major
role in achieving safe foods for consumers.
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Agro-food sector is of major importance for the whole European economy, with
annual productin worth 600 billion which represents almost 15% of total
industrial production of good#\ survey of the international situation has shown
that the EU is the largest producer of food products and beverages, 30% of the
companies being SMEBood exports riged to a value of approximately 50 billion,
hence the great economic importance of this sector in Europe and the need for food
safety to be of essential interest to society in general and in particular for public
authorities and producers.

Implementing qality assurance measures begin to the farm level by applying
good agricultural and good veterinary practicdéhen these good practices are
correctly applied, foodstuffs are protected from the early production stages against
contamination with foreign matials (dust, dirt, stones, degradation matters, etc.),
toxic chemicals and environmental contaminants (heavy metals, industrial
chemicals), agricultural chemical residues in excessive quantities (pesticides,
fertilizers, medicines and other chemicals), taomination or damages due to the
action of insects, moulds, pathogenic bacteria, viruses and any alteration
organisms, crops damage and diseases with consequences on human health.

The purpose of thpresenpaperwas toestablish the wagrganic farmingffect
the quality and safety of cow's milk.

1. MATERIALS AND METHOD S

Cow's milk samplegtable 1)from organicfarms were examined compared with
those derived from conventional farms from the physicemical and
microbiological point of view: pH, titrate acidity, content of dry soluble
substance, total aerobic plate count and the number of E. coli/coliforms.

pH was determined with a pH meter type Inolab 720 with automatic temperature
compensator (range of pH: 0.00 to 14.00;

The acidity of milk samples was determined by titration in the presence of
indicators with an automatic titrator type TITRONIC BASIC, equipped with
magnetic stirrer and cylinder with the capacity of 20 ml, made of borosilicate, with
automatic filling (determinationidld: 00,001 99,99 ml, accuracy: 0,01 mIJwo
determinations were made from each sample and in the end their arithmetic media
was madeAccording to standards, cow milk that has a maximum acidity of 20
Thorner degrees is considered good, can be pasidudmnd used for dairy
production. Milk with higher acidity is processed separately and can be used for
casein production.

The content of dry soluble substances was determined with a refract meter
Reichert AR 200 that simultaneously determine the refradtidex and dry
soluble substances content (reading is made at 589 nm LED, determination field:
1,3300 to 1,5600 for refractive index (reference elerestdium), O 95% for
dry soluble substances (relative to sucrose), accuraey0,8001 for refractive
index, +£ 0,1% for dry soluble substances; ®, 1 AC f or temperature).
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is provided with automatic temperature compensator (fard® A C,
20AC) .

corrected

t o

C o widik sampleausal in thestudy

Tablel

Geographical area Milk sample Farm name Collecting time
131 23.10.2008, in the morning
1512 BAKOS CSABA
15 22.10.2008, in the evening
2D1 . .
D 23.10.2008, in the morning
zsf VITA ALBERT
25 22.10.2008, in the evening
Lunca Muresului )
(organic) 3D1 23.10.2008, in the morning
sz ZSIGMOND TIBOR
35 22.10.2008, in the evening
4D1 23.10.2008, in the morning
jz CSATLOS ARPAD 22.10.2008, in the evening
ggl MARTON ERNO 23.10.2008, in the morning
2
6D1 . .
. 23.10.2008, in the morning
Alunis 6D,
(organic) 63 BEZSNEI ATTILA
9 o 22.10.2008, in the evening
77D&2 POPOVICI MIHAITA 23.10.2008, in the evening
8D1 24.10.2008, in the morning
8S1 CINCEAIOAN 23.10.2008, in the evening
Idicel Pa_dure 9D, POP MIHAILA 24.10.2008, in the morning
(organic) 9S
10§ 23.10.2008, in the evening
1185"1 SUCIU MARIOARA
10D, 24.10.2008, in the morning
Dumbrava 115 23.10.2008, in the evening
(organic) 11D, GRIGA EUGEN 24.10.2008, in the morning
E& 24.10.2008. in the morning
125 CIOATA VASILE
125 23.10.2008, in the evening
ig& 24.10.2008, in the morning
1351 PETRUT AUREL
1352 23.10.2008, in the evening
14D, 24.10.2008, in the morning
14S CEUGEA SIMION 23.10.208, in the evening
Ideciul de Sus 15§ Sc. PRODIMPEX 23.10.2008, in the evening
(conventional) 15D, LUMINITA 24.10.2008, in the morning
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To carry out microbiological tests were us®dDA COUNT film culture
medium for the quantitative determination of ieroorganisms in food and
environment. Films are formed by a thin layer of culture medium covered with a
thin material that allows perfect absorption of the microbial suspension and an
external transparent protective film to avoid contaminatioml was daw from
each milk sample and added over 9 ml of sterile distilled water, thereby achieving
10" dilution. Thus, were made 6 dilutions using decimal dilutions method. 1 mi
from the original sample and from each dilution made was sown to the RIDA
COUNT medum films, two repetitions for each sample. Seeded films were
hour s

i ncubated at 35U C for 2 4

counted.E. colicolonies grown on RIDA COUNT medium films are purple, those
of coliforms are blue and the aerobic plateint is redMaximum limits for total

plate count, coliforms and E. coli on raw milk were established by Order no. 975 of
December 16, 1998 of the Minister of Health regarding the hygsamiary

regulations for food (tabl2).

Table2. Maximum micrololo

gical limits for raw milk

Product

Total plate count (TPC)/ml

Coliforms/ml

E. coli/ml

Raw milk

1 000 000

1 000

100

The results of the pH determination performed on milk samples from the 5 farms

2. RESULTS AND DISCUSSIONS

are presented in graphsbl

As it can be seen from the graphical representation, the pH value does not vary
greatly for milk samples analysed, these being neutral in pH, with values ranging
from 6,52 to 6,87 for samples 1ZDrespectively 8R In terms of this quality
fluence of

parameter,thar e was no i n

conventional.
After conducting laboratory analysis by which we tested titrated acidity in milk
samples from five different farms, the following experimental data were obtained,

presenteds graphs 6 to 10.

As it can be seen in graph number 6, milk sample 5S1 contains the largest
amount of free organic acids (25,25 Thorner degrees), followed by sample 4D1,
with a value of 20,01 Thorner degrees, both samples from organic farms. The
lowest itrated acidity value was registered by a milk sample also from an organic

farm, namely sample 8S1 with 11,05 Thorner degrees.

The amount of dry soluble substances (expressed as Brix degrees) for milk

samples analysed are presentegraphs 11 to 15.

t he cowds

t hen t

gr owi



Fig. 1. pH variation for milk samples from organic farms in Lunca Muresului

Fig. 2. pH variation for milk samples from the organic farm in Alunis
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Fig.. 3. pH variation for milk samples from organic farms in Idicel Padure

Fig.. 4. pH variationfor milk samples from organic farms in Dumbrava



Fig.. 5. pH variation for milk samples from the conventional farm in Ideciul de Sus

Fig.. 6. Representation of titrated acidity for milk samples from organic farms in Lunca
Muresului
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Fig.. 7. Representation of titrated acidity for milk samples from the organic farm in Alunis

o
>
3

Fig.. 8. Representation of titrated acidity for milk samples from organic farms in Idicel
Padure
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Fig.. 9. Representation of titrated acidity for milk samples from orgéaims in Dumbrava

@15s1
@ 15D1

Fig.. 10.Representation of titrated acidity for milk samples from the conventional farm
in Ideciul de Sus



Fig.. 11.The amount of dry soluble substances in milk samples from organic farms in
Lunca Muresului

Fig.. 12. Theamount of dry soluble substances in milk samples from the organic farm in
Alunis

352



Fig.. 13.The amount of dry soluble substances in milk samples from organic farms in Idicel
Padure

Fig.. 14.The amount of dry soluble substances in milk samplesdrgamic farms in
Dumbrava
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Fig.. 15.The amount of dry soluble substances in milk samples from the conventional farm

in ldeciul de Sus

The values of dry soluble substances in milk samples analysed are close,
however it can be observed that the higlgrst degrees values was registered for
samples 11D2 (13,7 Brix degrees) and 13S2 (14,8 Brix degrees), both samples

from the same organic farm, Dumbrava.

Results obtained on total plate count for milk samples analysed are presented in

graphs 16 to 19.

12

log CFU/ml

Milk sample

@15D1
@15s1
0O1D1
01D2
O1s1
01s2
@2D1
W2D2
W2s1
W2s2
@3D1
@3 D2
@3s1
@3s2
@4D1
@4s1
@4s2
0Os5D1

Fig.. 16.Total plate count in milk samples from organic farms in Lunca Muresului, when

compared with those from the conventional farm in Ideciul de Sus
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Fig. 17. Total plate count in milk samples from the organic Fig. 18.Total plate cant in milk samples from organic farm
farms in Alunis, when compared with thdsam the conventional farm in in ldicel Padure, when compared with those from the
Ideciul de Sus conventional farm in Ideciul de Sus
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Fig. 19. Total plate count in milk samples from organic farms in Dumbrava, when compared with
those from the conventional farm in Ideciul de Sus
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Regarding total plate count, none of the milk samples analysed was within the
limits set by law regulations (1,000,000 CFU / nmijowever, milk samples
collected from organic farms had a lower load than those collected tftem
conventional farm ldeciul de Su€f the milk samples fronorganic farms in
Lunca Muresului, the lowest values of total plate count were recorded by samples
from Tibor Zsigmondodés farm and the highest
Ar p ad 6 Regdriag nmilk samples collected from Idicel Padure geographical

area, sampl es drgarocfarmmadphe Ibliest microbmlégical load
with aerobic mesophilic germs, while the highest values for total plate count were
registered in samples from Popoeg i M ordanid férmm. Comparing milk

samples from organic farms in Dumbrava, it can be seen that total plate count
values were close to each other.

The results obtained on the number of coliforms in milk samples analysed are
presented in graphs 20 t8.2

B15D1
B15S1
0O1D1
5 01 D2
O1s1
01s2
4 - m2D1
W2 D2
Legal limit m2s1
W2 S2
| a3D1
O3 D2
2 1 —|@s3s1
O3Ss2
B4D1
W4 S1
W4 S2
0 - @5D1

Milk sample @s5D2
d5s1

log CFU/ml
w

Fig.. 20.Number of coliforms in milk samples from ecological farms in Lunca Muresului,
when compared with those from the conventional farm in Ideciul de Sus
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Fig. 21.Number of coliforms in milkamples from the ecological farm in Alunis
when compared with those from the conventional farm in Ideciul de Sus
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Fig. 22. Number of coliforms in milk samples from ecologic
farms in Idicel Padure, when compared with those from t

conventional farm in Ideciul de Sus
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Fig. 23. Number of coliforms in milk samples from ecological
farms in Dumbrava, when compared with those from the

conventional farm in Ideciul de Sus



Analyzing the previous graphs, we see that the number of coliforms was
significantly lower in samples from organic farms when compared with those from
the conventional farm. The latter ones far exceeded the maxilimit set by
current legislation (1000 CFU/ml), while the majority of milk samples collected
from organic farms were within this limit.

The results obtained on the number of E. coli in milk samples analysed are
presented in graphs 24 to 27.

@15 D1
@15S1
0O1D1
01D2
O1s1
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04D1
O4s1
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Milk sample o5 D1
o5D2
o5 s1
Fig. 24. Microbial load with E. coli in milk samples from ecological farms in Lunca

Muresului, when compared with those from the conventional farm in Ideciul de Sus
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Fig. 25. Microbial load with E. coli in milk samples from the ecological farm in Alunis, wh
compared with those from the conventional farm in Ideciul de Sus
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Fig. 26. Microbial load with E. coli in milk samples from ecological farms in Idicel Padure,
when compared with those from the conventional farm in Ideciul de Sus
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Fig.27.Microbial load with E. coli in milk samples from ecoiog farms in Dumbrava,
when compared with those from the conventional farm in Ideciul de Sus

Regarding the number & coliin milk samples analysed, it is noted that more
than half were within the limits set by legislation (100 CFU/mI). Compared with
milk samples collected from the conventional farm in Ideciul de Sus, samples from
ecological farms had a much lower load wihcoli.
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3. CONCLUSIONS

The results showed that from the physatemical point of view, the indicators
of milk samples fromte organic farms registered increased values when compared
with milk samples from the conventional farm, while from the microbiological
point of view, the microbial load of milk samples from the organic farms was
lower when compared with milk samples fréime conventional farm.
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ABSTRACT

In the last decades, food packaging research efforts were mainly devoted to barrier materials
(newpolymers, complex and multilayer materials). Changes in retailing practices such as globalised
markets resulting in longer distribution distances present major challenges to the food packaging
industry and act as driving forces for the development of meiraproved packaging concepts that
extend shelf life while maintaining and monitoring food safety and quality. Simultaneously and apart
from initiative to reduce the weight of conventional materials, development of new sustainable,
recyclable and/or biodgadable packaging materials also contributes to increasing the overall
presence of eeclriendly packaging solutions across the food chain. Forest resources and composite
materials will be part of this dynamic future. A variety of-p@ymers have been teacted from
biomass, synthesized from {glerived monomers, or produced from microorganisms-bRiged
plastic applications are currently targeted towards singée, disposable, shelife packaging
materials, coatings for paper, etc. Products of rendevalkesources having low cost and suitable
properties for packaging applications are going to make them the most preferable material in the
near future.

Changes in retailing practices such as globalised markets resulting in
longer distribution distances ggent major challenges to the food packaging
industry and act as driving forces for the development of new and improved
packaging concepts that extend shelf life while maintaining and monitoring food
safety and quality. Simultaneously and apart from ittiato reduce the weight of
conventional materials, development of new sustainable, recyclable and/or
biodegradable packaging materials also contributes to increasing the overall
presence of eefsiendly packaging solutions across the food chain.

Modern concepts of packaging are expected to develop by combining
renewable materials with active and intelligent systems provided by the latest
innovative technologies. Packaging science is emerging as a challenging trans
disciplinary research fieldcrossing food science, binaterial science,

364



nanotechnologies, biotechnologies, etc. Despite the increasing number of studies
related to the development of new materials, the main limitation is the absence of
approaches that combine food requirements amaterials development for
implementation of ““food/packaging systems™ into integrated food chain concepts,
from processing to consumption.

1. MATERIAL AND METHOD

Food packaging materials

The principles which have to be fulfilled by a matexdich comes into
contact with the aliment are: not to produce madifications of color in the aliment,
not to produce modifications with mutagen and reproductive toxic effect, the
migration substances not to exceed the limits stated by the standards, not t
produce organoleptic modifications, not to modify the aliment.

Bio-based packaging materials must meet the criteria that apply to conventional
packaging materials used for foods, regarding barrier properties (water, gases,
light, aroma), optical propees (transparency), strength, welding, molding
properties, marking and printing properties, migration/scalping requirements,
chemical and temperature resistance properties, disposal properties, antistatic
properties.

Bio-based packaging matals must also comply with food and packaging
legislation and interactions between the food and packaging material must not
compromise food quality or safety. Also, their intrinsic characteristics, for example
whether or not they are biodegradable or exlibhn determine constrains on
their use for food packaging.

Achieving the free movement of goods, in this case packaging, lies at the
heart of the drive to create the single European market. In May 1985 European
Community Ministers agreednoa ~"New Approach to Technical Harmonization
and Standards’ to fulfill this objective.

“New Approach EC Directives set out the essential requirements, usually
written in general terms, which must be met before products may be placed on the
market in the European Community.

Mandated European harmonized standards in respect of a product provide
detailed characteristics and tests which meet the essential requirements. A series of
seven standards in relation to packaging werelighdd by the European
Committee for Standardization (CEN) and have been in use for demonstrating
compliance with the essential requirements:
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The packaging system should be minimized by weight and volume to take account
of the system chosen and interactimetween functional units.

All packaging components should comply with the heavy metal limits currently in
force.

All packaging components should comply with the requirement that the presence
of noxious and other hazardous substances be minimized agusomst of the
packaging material with regard to their present in ash, emissions or leachate.

Any reusable functional unit should comply with the reuse requirement,
particularly if designing for reuse affects the criteria for minimization by weight
and voume.

CONFORMING
WITH

Fig. 1- The most important
characteristics for food
packaging

ORGANO-LEPTIC

CHARACTERISTIC

MOISTURE
AND GAS

Bio-based packaging
materials

Worldwide plastics
industries manufacture a
broad variety of materials
and parts, from which 99%
are derived from fossil sources like dauoil, natural gas, naphtha and coal. These
materials meet all the requirements between mass production and highly specific
applications. Biopolymers from various origins have already gained a substantial
market share and natural fibers cover applicatiohsoundproofing and heat
isolation and are already an essential reinforcement for synthetic plastics such as
wood plastic composites (WPC). Wood has been used as a packaging material for
centuries as barrels and caskets, however the inclusion of woornése in
polymeric blends is a relatively new way of using forest resources in a packaging
material. Since biopolymers are biodegradable and the main productions are
obtained from renewable resources such as-eEgaurces, they represent an
interesting akrnative route to common nategradable polymers for shdife
range applications (packaging, agriculture, etc.). Nevertheless, until now, most
biopolymers are costly compared to conventional thermoplastic and they are
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sometimes too weak for practicaleusr herefore, it appears necessary to improve
these biopolymers to make them fully competitive with common thermoplastics, as
eg a packaging material.

The production of bidbased polymers is an emerging sector of industrial
biotechnology, bdt in terms of public and private R&D as in first product niche
markets such as packaging or-gaerior fittings. The environmental impacts of
bio-based polymers in terms of energy and emissions savings compares favorably
to petrotbased polymers.

There are several options to reduce the environmental impacts related to
polymer production and use, many of which are also relevant for other bulk
materials. Important strategies are:

X Increased energy efficiency and material efficiency (yields) in altgsses
in the production chain leading to polymers,

X Increased endse material efficiency, i.e., ensuring the same product service
by lower amounts of material (e.g. by use of thinner plastic films),

X Improved waste management by recycling of materialsiseeof product

components, energy recovery in wasiesnergy facilities (incineration) and
T in the case of biodegradable polymérdigestion (with energy recovery)
and composting.

Bio-composite materials

In Europe, biodegradable polymers wereiginally developed and
introduced to the markets for two main reasons: firstly, the limited volume of
landfill capacity became more and more a threat and secondly, the bad general
public image of plastics called for more environmentally friendly produdts.
environmental performance is an important argument forbaged polymers,
including their biodegradability. Apart from consumer demand the technological
progress (" technology push™) represents a more and more important driver.

In order to ehance the development of engineereddimposite products
that meet the diverse needs of users and to maximize the sustainability of forest
resources, research is needed that uses the materials sciences and engineering
approach to improve bicomposite pgormance.
Forest biomass represents an abundant, renewabfepdaompetition and low
cost resource that can play an alternative role to {pesaurces.
The composite films influences the package in the following ways:

X Combination of two or more matals may improve the flexibility,
permeability, solubility of films;
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X Can improve gas exchange and moisture, vapor permeability, adherence to
coated muscle foods;

X Reduces drip loss, handling and packaging waste;
X Enhances juiciness.
Forbioplast Project

Considering the importance of the biodegradable products a group of
researchers from different European companies evolve research activities in the
European project “Forest Resources Sustainability througiB&ed Composite
Development- Forbioplast.

Multiple aims of Forbioplast project are the valorization of forest
resources for the production of Hiased products with the additional contribution
to solve the problems related to materials produced by-gdetieed resource, to
wastedisposal, to the use of energy consumption and polluting chemical pathways
and to the use of hazardous substances. Thus, the first step of the project will be the
identification of the best ways for an optimized industrial exploitation of the forest
biomas at the European scale.

BEU-Z7

O Australia
B Brazil

[ Canada
BUSA
CChina

D Russ. Fed.
B Others

Fig. 22World's Largest Forest
Areas (million ha)

The main objectives of the project are:

1. Valorization of forest resources for the production of-lsed products
used in different domains: agriculture, automotivedustries, food
packaging, cosmetics packaging.

2. ldentification of the best ways for industrial exploitation of forest biomass at
the European scale.

3. Development of improved technologies with regard to the present industrial
synthesis of polyurethane and imdustrial scale up of the process.

4.  Production of polyurethane from materials based on forest resources.
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Recently the production and application of thermoplastic polymers
reinforced with forestlerived fibres increased considerably (Bledzki &a$san,
1999; Bledzki et al. 2002). Such materials offer significant advantages: they are
obtained from natural resources, they are available in various forms in large
guantities, they are light, cheap, and they can be added to commodity matrices in
constderable amounts thus offering economically advantageous solutions (Bledzki
et al.,, 2005, Ichazo et al. 2001). Biased products obtained from renewable
resources also maintain carbon dioxide neutrality.

Fig. 3-Carbon dioxide
I Biopolymeric matelals l

/ \ sequestration

[ Blowaste collection | Biopolyesters  such

T l as PLA and PHA are

attracting much attention

Innovation; as prom|s|ng
Polymer production X

S biopolymers. The

\ ’ fo'/ potential thermoplastic
photosynthesis

biopolymers  available

Renewable resources (cellulose, wood ...) from nature, for example
starch, proteins from

grains, polylactic acid, polyhydroxy alkanoates and natural rubber, &jeritp

remain at the developmental stage with only Cargill's Nature Works PLA and

Novamont's MateBi starchbased thermoplastics in largeale commercial

production. PLA has been associated with paper waste fibres, wood flour, kenaf,

jute or flax fibres

Composting and biodegradation of the packaging materials

The conditions for composting and biodegradation are fulfilled when the
packaging complies with the following:

X Packaging should be largely combustible solids; that is, the resitkre af
incineration should be less than 50% of the packaging. This figure is taken
as indicating the organic content.

X The organic materials should be inherently and ultimately biodegradable
materials, that is break down to carbon dioxide, mineral salts, bsarad
water or methane. Chemically unmodified materials of natural origin such
as wood, wood fibres, paper pulp and jute are accepted as biodegradable
for these requirements.

X The packaging should disintegrate in the waste treatment process.
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X The packaginghould not retard or adversely affect the waste treatment
process.
X The packaging should not degrade the quality of the resulting compost.
In nowadays the trend in food packaging is to use modern materials
which ensures the needed requirerse® well as the environmental issues.
The new sustainable packaging must:

X Be renewable (green), with less material and be fully biodegradable.

X Have limited migration of water vapor, oxygen and carbon dioxide to keep
the food fresh.

X Incorporate communiciae labeling, creating an optimal use of the supply
chain with less waste.

A A
Eco-friendly Functional Film

Converting

Optical Properties ™ ****** sz

Fig. 4-Sustainable packaging

2. CONCLUSIONS

The future of forest resourdmsed composite materials will be very exciting
and dynamic. It will be driven by traditions, trendssts, performance, availability
of resources, and legislation. Of these, the most critical issue is cost, however,
concepts of sustainable development are changing the profit structure focused not

only on the profit margin, but developing sustainable $tigu

The performance criteria are: product protection, packaging manufacturing
process, packing/filling process, logistics (including transport, warehousing,
handling), product presentation and marketing, consumer acceptance, information,
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safety, legislabn, other issues (economic, social or environmental implication not
considered above relevant to weight or volume packaging).

The most important international developing trends regarding the issue of
increasing the shelf life of food by means of packagind the consumer safety
are:

x Developing of packaging methods able to improve the hygienic conditions,
to avoid weigh loss due to evaporation, drying, to prevent product
deterioration and color changes of food products;

x Designing of new packaging materi&s foodstuff and other goods which
will preserve the products within optimal conditions for longer time
periods:

x  Transparent materials in order to appraise the type of the
product and its quality;

x Thermesealing and thermoontracting materials for
desiquing light packages able to adhere at the surface of
the product;

x Plastic materials highly impermeable and capable of
withstanding the manufacturing conditions;

x Designing of new equipment for rapid packaging using packaging
materials from the new generatiwhich satisfy the optimum ratio
quality/cost and in the same time is increasing the shelf life of the product.
Production of composites based on recycled PP filled with folexsted

fibers is a new research area. Although there are semaurticles in this topic the

conclusions donot show any complex resul
made yet.
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ABSTRACT

Safe foods represents a consumght who has to be conscious that his health and his own
safe is protectedThe development and the diversification of the products and of ‘thedg
consumption, necessitate the development and the improvement of the activities in the field of
techniquesand of the economy of the packaging. In the last decade the most important additional
function of the packaging method is the extension of the shelf life of the food produwetty the
food products are packed in plastic bags. The plastic bag whichr py packaging has been
vacuumated, ensures that the packed product will have a pleasant appearance and its shelf life will be
longer. By thermeskrinking the package, takes the product shapes packaging line is designed to
provide great flexibility(to be easy to adjust in accordance with the production demands) and to be
properly placed in production lines. Both, vacupatkaging equipment and the therstwinking by
dipping equipment, have a simple construction and a semiautomatic working cycle.

The development and the diversification of the products and of the goods
consumption, necessitate the development and the improvement of the activities in
the field of techniques and of the economy of the packages.

In the last decade the most importadditional function of the packaging
method is the extension of the shelf life of the food products.

The development of the package and packaging techniques are related to
the permanent changes regarding the consumer behavior and the role of the
packagen the modern supplying chain. In the last decades the energy crisis, the
ecological awareness and the demand for healthy and fresh foods has created a
need for technologies that allows distribution of fresh products. To reach this aim




there are needed paagkng methods that realize modified atmosphere in the
interior of the package.

In order to achieve modified atmosphere in the interior of the package, various
techniques have been developed such as: vacuum packaging, modified atmosphere
packaging, use ofxygen scavenger or ethylene or gas producers, using ethylene
vapor emitters.

The most common packages for food products are the plastic bags. The
plastic bag which prior to packaging process has been vacuumated, ensures that
the packed product will have superior quality and will benefit of a pleasant
appearance and taste for a long period of time. By thehrioking the package
takes the product shape.

2. MATERIAL AND METHOD S

THE FOOD PACKAGING SAFETY

Packaging is an integral part of the processing preservation of foods and
can influence the productguality and sheffife. It can influence physical and
chemical changes, including migration of chemicals into foods. So, in designing
the packaging equipments and materials it is very importamalyze and take in
consideration the functions of the packaging.

Shalf iz

s x PicturePhoto
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TOCSTIME0T_ N\ protection __Presentation " Nutrition information
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In selecting the packaging materials there are many factors which influence this
decision:
x  The characteristics of the packed product;

The transportation and the storage conditions;
The packging method;

The market factors;

The economic factors.

X X X X
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In packaging fresh products, especially for meat products it is important to preserve
its freshness a long period of time and considering their specific properties there
were been discovered specifi,ethods as the following:
x Vacuum packaging;
Modified atmospheric packaging;
Intelligent packaging;
Aseptic packaging.
Also, the packaging materials have to accomplish some requirements:
Not to damage the consumer health;
x  Not to modify the composition @he aliment;
x To preserve the organoleptic qualities of the products;
x To present a commercial aspect.

X X X

X

THE PACKAGING EQUIPMENT
The packaging line is designed to be flexible and to be easy positioned in

the manufacture lines.
In accordance with the customdemand may be used individual the vacuum
packaging equipment, the therssbrinking or both equipments. The packaging
process is semrautomat. The filling of the bags and their positioning for sealing it
is made manual. After the positioning of the bagshie vacuum enclosure, the
entire cycle is automat. The equipment has been designhed so to may be possible to
be attached to an automatic feeding equipment with bags and for their automatic
filling with the products, in this case the process is full automat.
The system consists of:

U The equipment for packaging in vacuumated bags (1);

U The transport system of the package to a dip tank (2);

U Hot water immersion tank for therrahrinking (3).
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The packaging line is designed to provide a great flexibility @@sy to
adjust regarding the production demands) and to be properly placed in the
production linesThe equipments have a modular shape which facilitate their easy
movement and connectioBoth, vacuurpackaging equipment and the thermo
shrinking by diping, have a simple construction with rectangular shapes, easy to
install on the production line. Both are mounted on 4 wheels (two with brakes and
two without brakes) to be easily moved and placed in the area of production and to
ensure a good stability.

The functions of the equipments are presented in the following images:

The cinematic diagram of the mobile platform
The equipments have been designed in a manner to enable their placement
on the production line and for a proper maintenance. Thkedaproduct is
directed to the thermshrinking equipment in an automatic mod.
The equipment is designed to make possible the adjustment of the
following work parameters:
U The intern pressure of the vacuum
U The timing for the sealing of the bag
U The temperatre for the sealing of the bag
U The timing for the thermshrinking
For the sealing of the packages the equipment has a ts&@ling system. This

system has the following advantages:
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U Through thermesealing the packed product is hermetic which is required
meat vacuum packaging;
U The design of the package enables an esthetic presentation of the products;
U These kind of packages are more resistant for transportation and storage,
minimizing the losses due the breakage of the package;
U The equipments with theral sealing present flexibility, being possible to
realize different size packages without modifications or additional adjustments.
The thermesealing process uses 3 variable factors: temperature, force and time.
The sealing temperature of the packagingenials may rise to 20C depending of
the thickness of the packaging material. The
depends of the mechanical properties and of the thickness of the material and
usually it is determined experimental. The necessary forceess jand realize the
sealing is developed by the pneumatic cylinders which acts after the vacuumation
of the enclosure.
Technical characteristics of the packaging line
The equipment present the following technical characteristics:
productivity: 24 cyclesmin
processing mode: automatic
the two equipments may run coupled in automatic cycle or independent;
the maximum dimensions of the packed products: 400x400x200mm; the
maximum weight10Kkg;
U supply: 220V; 50Hz.
U packaging material: low density polyethylene, lypnyl chloride,
polypropylene bags.

cC: . C C

THE PACKAGING MATERI ALS

The packaging materials used in food packaging have to be selected in
accordance with different requirements of the packaging methods and of the
equipment.

For this packaging line the bags méikr have to be thermoontractible to
enable its shrinking around the packed product during the immersion in hot water.
The temperature for thernshrinking and the timing for this process are
accordingly the packaging material characteristics and thmegent 2 adjustable
parameters.

The consumers trend is toward the use of the materials that are more
natural, disposable, recyclable or biodegradable.
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The most recent packaging materials are based on biopolymers which
presents many advantages: may bedggradable, can be processed similarly to
petroleum based plastics: extrusion, spinning, injection, molding, thermoforming,
good sensory qualities, high barrier properties, mechanical efficiency, microbial,
physiochemical stability, nosoxic, nonpolluting. When are used to muscle
foods, the biopolymers should impart desirable characteristics such as stability, gas
permeability, transparency, edibility, etc.

The development of the package and packaging techniques are related to
the permanent changes redjag the consumer behavior and the role of the
package in the modern supplying chain. In the last decades the energy crisis, the
ecological awareness and the demand for healthy and fresh foods has created a
need for technologies that allows distributionfreflsh products. To reach this aim
there are needed packaging methods that realize modified atmosphere in the
interior of the package.

In order to achieve modified atmosphere in the interior of the package,

various techniques have been developed such asuvm packaging, modified
atmosphere packaging, use of oxygen scavenger or ethylene or gas producers,
using ethylene vapor emitters.

2. CONCLUSIONS

In designing new packaging materials and equipments it is necessary to
study the new market trends and esgfcthe customers needs and orientations.
The food brands progress continuously and according to this the packaging
industry has to update its products, especially the ftashproducts present
specific requirements which have to be fulfilled by thekpging materials and
methods. The new materials that offer optimal barrier properties will help the
companies to keep their products fresh and to extend their shelf life. Also, a very
important factor in developing new types of packaging materials isseatiesd by
the consumers demands which are very different in accordance with various
indicators: lifestyle orientation, the age of the groups, the environment and the
localization of the consumers.

The method of packaging developed by the described equipgnenres
an extended shelife allowing the products to survive in the distribution period to
the stores as well as during its presentation to the consumers.

APLICATIONS: the packaging line it is used for the following products: fresh cut
food products (especially meat and meat products, fresh cut poultry, fish) which
needs packaging in therrsealing and thermshrinking plastic bags.

The beneficiaries of these equipments are economic units which process
and manufacture the meat and the meat products.
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ADVANTAGES

u

[entiN en i et B o

the introduction of the products in the supermarket chains;

the extension of the food products self life;

the integral presentation of the products;

the good storage of the products;

the emphasize of the advertising characteristic of the packéme
packages may be printed and labeled);

the exposing of the entire range of available products on small stands
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ABSTRACT

The aim of the study was to determine the potential activity of nitrate accumulationdn som
leafy and rooty vegetables grown in open field conditions by means of an enzymatic method. In this
regard the following vegetables species were grown: spinach, lettuce, carrots and onions, which were
fertilized in the field with 5 doses of fertilizer o#ting in the same number of experimental variants
for each species.

The nitrate and nitrite content of the analyzed vegetables varied considerably. The highest
value of nitrate was retained by the leafy vegetables especially lettuce, however theobeaine
showed that the majority of analyzed lettuce samples had nitrate values placed within the EU
legislation for Summer Lettuce (3500 mg/kg fresh), implying that the fertilization dose of 100 kg N
per hectare in open field may be the maximum treatmeantity.

JECFA (Joint FAO/WHO Expert Committee on Food Additives) (2002)
recommended to include as reference dosenitrite consumption other sources
than food additives, such as vegetables and waflereover, when food is
consideredne haveto take into accourdlso thechemical losses during storage
and preparation time. Surprisingly, there are only few references published
referring to theconsumption of nitritegrom both sources:additives and natural
sources estimatg the contrbutions from endogenous transformation of nitrates.

A result obtained in a study completed in Czech Reputititin 19942001
showed that the nitrate intake in this country is 0:0@23 mg /kg /day and nitrite
intake 0of0.6651.11 mg / kgday. The estimated daily intake of nitrate and nitrite,
in New Zealand adults was 120 mg / day and 1.2 mg / day respectively (means 1.61
and 0016 mg / kg / day for an individual of 75 kg) accordingrndK and NZ
study(Thomson, 1996).

Anotherstudyconcerning the propensity to consumption of dietary nitrate
in the UK in 1999, revealed an estimated nitrate consumption for adults of 93
mg/daycomingfrom thefollowing contributions: 33% potatoes, green vegetables
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21%, 15% other vegetables, beveragaakd 8.5%, 4.2% meat products, fresh
fruits 3.5%, 3.1% milk products, milk 2.9%, 2.1% grain variety, bread 1.6% and
others 5.1%. Approximately 70% of the total consumptioniates comes from
vegetables.Such information about nitrates and nitrites ahetir estimated
consumptiorfrom vegetables was reported also by a study conducted in Denmark
(Petersen and Stoltz, 1999), China (Zhong et al., 2002) and Korea (Chung et al.,
2003).

The purpose of thg@resentpaper was to estimate nitratesdanitrites
intake from vegetables (exogenous consumption), with respect to the possible
effect on human body taking into account the conversion of nitrate to nitrite
(endogenous), comparing results with previous data siody the effect of
fertilization methodson theaccumulation of nitrateis leafy and rooty vegetables

1. MATERIAL AND METHOD

Vegetables were selected according to the dietary input of nitrites and
nitrates taking into account consumer preferenadat vegetables are camaed
by a variety of people in Romania in large quantities.

Four species of vegetables were analyzed to obtain information on methods
of fertilization: 2 leafy and 2 rooty vegetables. 80 samples of the 4 species of
vegetables were analyzedgdbow how the fertilization affects the accumulation of
nitrate.

The samples were provided by the Vegetable Research Institute Buzau in
2008; the growing methods used involved 5 fertilizer treatments where the doses
varied as follows: for lettucand spinach V1=0 kg N /ha, V2=25 kg N /ha,
V3=50 kg N /ha, V4=75 kg N /ha, V5=100 kg N /ha; for onions and carréts
fertilization variants: V1= 0 kg nitrogen/ha; V2=100 kg nitrogen/ha; V3=200 kg
nitrogen/ha; V4=400 kg nitrogen/ha; V5=800 kg nitrogan/h

Nitrates and nitrites were determineddrapid UV enzymatic method where
nitrate is reduced to nitrite by NADPH in the presence of nitrate reductase (NR).
Briefly, the technique involves solubility of nitrate and nitrite ions indamole
buffer lution, cleaningwith precipitation agents Carrez and analysis by reading
absorbance at 340 nm UV wavelengplectrophotometein glass cell with optical
path of 1 cm (camlso use disposable cuvettes) and temperat2é af 25C. The
results are expresd as mg stum nitrite and sodium nitrateg of sample.

The procedure involves theomogeniation of samples from which g are
weighed accurately and place in a container of 100 ml over which 60 rhbof
bidistilled water at about 76C are addedThen the samples are stirred and
incubatedor 15 minutes in water bath, after they allevaedto cool to 20 to 2%
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guantitatively transfer the content in a 100 ml flask and bring up to volume with
bidistilled water and filterWe wse in the analysis D00 to 1.000 ml of the filtrate.

2. RESULTS AND DISCUSSIONS

20 samples of lettuce, 20 samples of spinach, 20 samples of onions and 20
samples of carrots were analyzed in this stdde lettucesamples belonging to
Gratia varietywere comingfrom five different fertilization treatmentsv-1: O
kg/ha, \*2: 25 kg /ha, ¥3-50 kg ha, \-4-75 kg /ha, V-5-100kg /ha,each one with
4 repetitions.

Fig. 1- Nitrate retention in
lettuce samplesGratia
variety.

Nitrate content in
lettuce variedrom 1349 mg
nitrate /kg lettuce in control
samples V1 to 3845 mg
nitrate/kg lettuce in samples
of the V5 (fertilization
treatment. Most of the
samples were within the
regulatory limits stipulated by the EU legislation for summer lettuce (3500 mg/kg
freshlettuce), except a sample of {fgure no.1)We concluded that a fertilization
dose of 100 kg N/ha induced a retention of nitrate of 2.85 times more then in
control samples.

Nitrate content in vegetables varies with temperature and light intensity.
Europ@n Community sat the following maximum levels of nitrate content in
lettuce for different periods of the year and for different processing conditions:
winter lettuce(l SeptembeBl march) greenhouse: 4500 mg/kg fresh, summer
lettuce (1 Aprit 31 August)greenhouse: 3500 mg/kg fresh, Open field (1Mag
August) 2500 fresh.

20 samples of spinach from the five fertilization variants, each with 4
repetitionswere analyzedto reveal itrate content in analyzed samples was more
than 3500 mg /kg in the V5 fdization treatment which involved a dose of 100 kg
N per hectare.

BViOvV2BV3OV4BVS
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Nitrate content of spinach samples in this study, specificaipples of the
V5 fertilization treatment have exceeded the limits laid down by the Community
legislation which is 3000 magitrate /kg pinach(collected from November 1 to
March 31). For this reason we consider fertilization until 100 kg N per hectare is
recommended to obtain safe spindfifjure no.2) The results obtained for spinach
samples showed no correlation betweanfditilization dose and nitrate retention.

ach samples
’ Fig. 2- Nitrate retention in spinach

samples Romanian variety.

. In carrot ~ samples  the
accumulation of nitrate was in
much lesser quantities then in the

leafy vegetables although the

fertilization treatnents were up to
8 times higher.

The concentration of nitrate expressed as nitrate iogedhfrom a value of
113.92 mgkg nitrate at 239.45 mg / kg in analyzed samples of carrots coming from
the five fertilization treatment<.10 times more in V5 compatd¢o V1 (control
samples) (figure no.3)

Flg 3- Nitrate retention Nitrate retention in carrot sampels
in carrot samples.

mV1i
V2
#wV 3
mV4
V5

mg nitratekg
sample



Nitrate retention in onion samples

V1 . . . .
Vs -~ Fig. 4 - Nitrate retention in

Ve onion samples.
mVva
mV5

mg
nitratekg
sample

repetitions

Onion samples reveal@itrateconcentrations retainexs nitrate ionfrom a value

of 28 mg nitraté{g onionin controltreatment samples & mgnitrate kg sample

in the V5 fertilization treatment, which represent a 3 times higher retention rate in
V5 samples compared to V1.

3. CONCLUSIONS

Vegetables are undoubtedly the main sources of nitratksitrites in diets.
The literature referring to thexperimentscarried out in this respeceveals that
there are large variations in nitrate concentrations in vegetables. Previous studies
reflect the fact that therare wide variations betwedhe conent of nitrate in
different samplesfahe same type of vegetabl® understand the causes that led
to increased nitrate content in vegetables, atterisamrned to the process by
which nitrate accumulates in plants. In extreoomditionsnitrate concetrations
can reach 10 000 nig in some types of vegetables. The amount of nitrate
ingested daily varies greatly; it depends on the category and quantity of vegetables
consumed.

Naturally there is a balance amotige nitrates and nitrites in the soil, tem
and plantsthat can be broken by thimtensive use of oapic fertilizers in
agriculture fnanure) andgynthetic nitrogen compounddegradation productsan
enrichthe soil and accumulate in plants to levels harmful to consumers. Nitrate
content of vegtables varies with the degree of temperature and light intensity.
Lettucehad the highest nitrate content among the analyzed samplegadad
from 1349 mg nitrate/kg lettuce in control samples V1 to 3845 mg nitrate/kg
lettuce in samples of the V5 fdiziation treatmenmeaning thatvere within the
regulatory limits stipulated by the EU legislation for summer lettuce (3500 mg/kg
fresh lettuce therefore we concluded that a fertilization dose of 100 kg N/ha
induced a retention of nitrate of 2.85 timesrenthen in control samples.
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The European Community has established maximum levels of nitrate in
lettuce for different times of the year and for different processing conditions,
because they are leafy vegetabpdants with higmitrate accumulation potéal.

On the other hand the smaller nitrate retention was exhibited by the onion samples
which revealednitrate concentrations of 28 mg nitrakg/ samplein control
treatment and87 mg nitratekg sample in the V5 fertilization treatment,
representing a 8mes higher retention rate in V5 samples compared to V1. The
the fertilization with nitrate was 4 times higher in V1 and 8 times higher in V5 of
rooty vegetables compared to the fertilization of leafy vegetables and the retention
rate of nitrate in rogtvegetables was to a great extent lower.

Accumulation of nitrate in these samples was not found to be proportional to
the dose administered by nitrate fertilization.
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ABSTRACT

A total of 125 maizesamples were analyzed falgtermination of deoxynivalenl and
ochratoxin A 25 maize hybrids were cultivated in five regions of Ronuaimg the same agronomic
practices. Both determinations were made by HPLC methods with immunoaffinity clean up. The limit
of detect i on /k§for@&yynivalansl andl 30 ndiky for ochratoxin A. Deoxynivalenol
results were positive for 31 samples and ochratoxin A results were positive for 29 samples. Only one
sample exceeded deoxynivalenol limit for food, but not for feed. Regarding ochratakiere are 4
samples with levels higher than 5 ppb, making them improper for human consumption.

Key words: mycotoxins, ochratoxin A, deoxynivalenol, maize

Mycotoxins are toxic chemical compounds produced by several
filamentous fungi under naturalomditions. The contamination of food and
feedstuffs with mycotoxins is a potential hazard to the human health and to the
performance of farm animals and occurs with varying severity, in agricultural
products all around the wor[d].

Mycotoxinproducing fungi species are extremely common, and they can
grow on a wide range of substrates under a wide range of environmental conditions
[7]. These fungi can enter the food chain in the field, before or during harvest (the
field fungi), or after harvest (the stgmfungi). For agricultural commodities, the
severity of crop contamination tends to vary from year to year based on weather
and other environmental factd@]. The estimate usually given is that one quarter
of the worl dbés cropssf2zhre contaminated

Maize represents the most important component of feedstuffs, but for
Romanians it is also susceptible human consumption. The most important
mycotoxins that contaminate maize are: aflatoxins, deoxynivalenol, zearalenone,
ochratoxin A and fumonisins

The aim of the present study was to surveydbeurrenceof two major
mycotoxins, deoxynivalenol and ochratoxin A in maize collected from five
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producing regions of Romanian 2008 Deoxynivalenol (DON, vomitoxin), one of

the most common mycotoxin in r@als, is produced bifusarium graminearum

and Fusarium culmorunfconsidered as field fungi) [4,6]. Ochratoxin A (OTA), a
phenylalanyl derivate of a substituted isocoumarin, is mainly produced by
AspergillusochraceusAspergilluscarbonarius,Aspergillusniger and Penicillium
verucosumnf{considered as storage fungi) [1]. A second trial aimed to investigate the
influence of irrigation on mycotoxin content.

1. MATERIALS AND METHODS

Samples

The samplesonsisted in125 naturally contaminatednaize colleced at
harvest in 2008in five different Romanian regions: Moldova (Galati and Bacau),
Oltenia (Olt), Western part (Bihor) and Banat (Timis). The samm&zehybrids
were cultivated using the same agronomic practices in these differentlaréds.
and Galati we tried to find out if mycotoxin contamination may be influenced by
irigation. For this trial we analized the 25 hybrids both in regular conditions and
irigation conditions All the samples were groundeding an ultra centrifugal mill
and mixed pior to analysis.
Methods

For deoxyivalenol determination 25 g samples were extracted in 200 ml
distilled water, at 25AC and 200 r pm, for 3
No.113 filter paper and centrifugation at 4000 rpm for 15 minutes, the sample
were cleaned up using immunoaffinity columns DONprep (R Biopharm). HPLC
separation was performed using Waters Alliance system with RP Spherisorb
anal ytical column 4.6x150 mm, 5em spherical
in acetonitrile+methanol+wat (5:5:90 v/v) and elution was realized at 1 ml/min.
flow rate. UV detection was made at 218 nm.

For ochratoxin A determination 50 g samples were extracted in 200 ml
extraction solvent (acetonitrile + water 60:40 v/v), blending at high speed for 2
minutes. After filtration on Whatman No.4 filter paper, the samples were cleaned
up using immunoaffinity columns OCHRAprep (R Biopharm). HPLC separation
was performed using Waters Alliance system with Symmetry C18 analytical
col umn 4.6x250 mm, 5¢em spherical particle.
acetonitrile+ acetic acid+ water (51:2:47 v/v/v) and elution was realized at 1
ml/min. flow rate. Detection was realized with a fluorescence detgamdiorming
excitation at 333 nmral emission at 443 nm.
Data were analyzed with Empower chromatography manager syBtentimit of
detection (LOD) was 20 Og/ kg for deoxynivale
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2.RESULTS AND DISCUSSIONS
Deoxynivalenol determinations of the 125 corrmpées revealed 31
positive samples, representing about 25% of the total number of samples. The
highest incidence of deoxynivalenol was in Bacau, where the positive samples
represented 52% (figure IJhe lowest incidence was in Galati and Timis where
we hal only one and two positive samples, representing 4% and 8% of the
analysed samplén the area.

Fig. 1 Geographical

17 distribution of

127 | deoxynivalenol positive

10 17, samples

8 1 / ‘

617 Discussing the

47, results with respect of

2 S ‘ EU _ Regulatl_ons

0 : . regarding contaminats
Galati  Bacaun Ol Tus  Bihor infoodsuffs [8, 9],

most of the obtained

values of the positive
samples for deoxynivalenol contamination were lower than 0.2 ppm, meaning that
the maize may be used for food and feed with no restri¢tigmre 2) The maize
showing deoxynivalenol content betwe@2 and 0.5 ppm (19%) may be used for
food, except baby food for infants and young children. Another 13% of the
analysed maize (deoxynivalenol content between 0,5 and 0,75 ppm) may be used
for human consumption, but not for cereal snacks and breakfastise®nly 3%
of the samples presented values higher than 1.75 ppm, restricting this maiag for
human use, but allowing the usage for animal feeding [10].

Fig. 2.Levels of

deoxynivalenol in m=1.75ppm

contaminated W0.75+1.75 ppm

samples M0.5+0.75 ppm
H(0.2-0.5 ppm
M<0.2ppm

Analyzing all
the 125 samples for
ochratoxin A content we found 29 contaminated samples, representing 23% of the
total number of samples. The highest incidence of ochratoxin A was in Olt and
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Bihor, with 12 (48%) and 11 (44%) positive samples. In the rest of the areas we
found lower incidene: in Timis one positive sample (4%), in Bacau 2 (8%) and in
Galati 3 (12%) positive samples (figure 3).

Fig. 3. Geographical distribution of

. ochratoxin A positive samples
# The interpretation ofthe
5] ‘ e positive values for ochratoxin A
o -~ ' contamination acwrdi