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Determination of common inorganic anions in envi-
ronmental waters, such as waste, drinking, ground, and
surface waters, is an important field of application of
ion chromatography (

 

IC

 

) worldwide. IC with a conduc-
tivity detector can now be considered a well estab-
lished, mature technique for the determinations of ionic
species in foods, and the number of standard IC meth-
ods is growing rapidly. The technique is now applicable
to the determination of a wide range of solutes in
diverse sample matrices and food analysis, although
environmental analysis continues to be the largest
application area of IC [1, 2]. However, low detection
limits and high measurement sensitivity to ions com-
bined with a small sample volume are needed in a num-
ber of applications of ion chromatography. Much atten-
tion has been paid to optimizing these factors and vari-
ous analytical methods have been developed [3–11].
The technology of ion selective electrode (

 

ISE

 

) fabrica-
tion at low cost, design of miniaturized flow-cells to
minimize dead space and carry over sample solutions,
low detection limits and low selectivity of some of ISEs
have led to an increase in use of ISEs as detectors in ion
chromatography [3–6, 12, 13].

Ions are essential to life and play an important role
in the cells of living organisms, particularly in cell
membranes. As mushrooms may contain highly toxic
substances, great effort has been made to evaluate the
possible danger to human health from the ingestion of
mushrooms. Sulfate ions have caused a number of
adverse reactions in hypersensitive individuals, espe-
cially asthmatics. The reductions in the intestine of
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nitrate to nitrite have caused acute methemoglobinemia
(when hemoglobin loses its ability to carry oxygen)
particularly in infants, resulting from conversion of
nitrate to nitrite after consumption [14, 15]. Phosphorus
compounds are present in most vegetables; this element
is important for skeletal integrity that directly depends
on calcium/magnesium/phosphorus ratio. An excess of
phosphorus leads to tissue ossification. Fluoride is an
important factor for skeletal bone integrity and dental
health. Correct daily intake of fluoride is necessary, but
excessive consumption causes symptoms of acute and
chronic fluoride toxicity (fluorosis). The principal
source of fluoride intake is water; nevertheless, other
foods can be a source of fluoride. Chloride is one of the
most common inorganic anions in foods. Its content is
usually related to sodium presence and is very impor-
tant for metabolic acid-base equilibrium. Chloride have
important physiological roles in the central nervous
system; the inhibitory action of glycine and action of
gamma-aminobutyric acid (in humans acts upon inhib-
itory synapses in the brain and spinal cord) relies on the
entry of Cl

 

–

 

 into specific neurons an. Excess in chloride
content creates a series of adverse effects on human
health. Bromide content in foods affects central ner-
vous system, brain and eyes. The narrow tolerance lim-
its make the bromide determination very important to
avoid risk for human health.

Mushrooms are traditionally used by many coun-
tries for food and medicine. Fruit bodies of mushrooms
are appreciated, not only for texture and flavour but also
for their chemical and high nutritional properties [16].
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Abstract

 

—A simple method for determination of common inorganic anions in mushroom samples has been
developed by using suppressed ion chromatography with a pH detection unit. The detection unit which was con-
structed in such a way that practically no additional dispersion occurred consisted of a flow-through quinhy-
drone pH sensor and a small reference electrode. Chromatographic separation was performed in the order F

 

–

 

,

 

Cl

 

–

 

, 

 

N

 

 

 

Br

 

–

 

, 

 

P

 

 

 

Cl

 

 

 

N  and S  at room temperature by using Ion Pac AS 9-HC anion exchange
column. Anion extracts from dried mushroom samples at room temperature were homogenized and filtered
before injection. Under optimized analytical conditions, the detection limits of the method were between 2 

 

×

 

10

 

–6

 

and 3 

 

×

 

10

 

–4

 

 M, depending on the anion studied. The results showed that the concentrations of fluoride and bro-
mide in all mushroom samples were below their limit of detection. Nitrite was found to be the lowest abundant
ion, while the most abundant ion was sulfate in all the mushroom samples studied.
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Therefore, it is necessary to examine the ion contents
with correct methods.

Although there are many studies on the determina-
tion of heavy metals in cultivated and wild-grown edi-
ble mushrooms [16–22], there is little information
available about common ions in mushrooms. So far, the
present paper is the first study purposed for the analysis
of common anions in mushrooms. The analysis of com-
mon anions (fluoride, chloride, bromide, nitrite, nitrate,
phosphate, chlorate and sulfate) in wild-grown edible
mushrooms was performed by using ion chromatogra-
phy with a pH detection unit [23]. The method used in
this study can be applied for many other foodstuffs.

EXPERIMENTAL

 

Instrumentation.

 

 Ion chromatography was per-
formed using a Dionex P 680 HPLC pump, Ion Pac AS
9-HC analytical and Ion Pac AG 9-HC guard columns,
an anion micro membrane suppressor system (AMMS III)
and the flow-through pH detection unit described else-
where [24]. The mobile phase used for determination of
the anions in mushrooms was 

 

4 

 

×

 

 10

 

–2

 

 M Na

 

2

 

B

 

4

 

O

 

7

 

 at a
flow-rate of 1 mL/min. An Ismatec IPC high precision
multi channel dispenser pump was used. The chromato-
grams were recorded with a Pentium IV computer
equipment with a custom built (Molspin Instruments,
Newcastle Upon-Tyne, U.K.) analog/output board and
electrode interface module controlled by a laboratory
written software.

 

Reagents and standard solutions.

 

 Standard anion
mixtures were prepared from the 1000 mg/L standards
of inorganic anions. The working solitations of anions
were prepared daily in the range of 

 

5

 

 × 

 

10

 

–5

 

–1 

 

× 

 

10

 

–3

 

 M
doubly deionized water (

 

18.2 

 

m

 

Ω 

 

cm resistivity),
obtained from a Milli-Q Millipore water purification
system, was used to prepare standards and for cleaning
the containers and bottles. All bottles and containers
were soaked in Milli-Q water at least overnight and
rinsed three times with Milli-Q water prior to use. All

reagents used in the preparation of eluents were at least
p.a. purity grade.

 

Sample preparation.

 

 Fruiting bodies of eight wild-
grown edible mushrooms were provided from the Gazi-
osmanpasa University Faculty of Art and Science
Microbiology Herbarium Laboratory (Herbarium num-
ber; 

 

Agaricus

 

 

 

bisporus

 

: Almus-Turk., 1920; 

 

Lepista
nuda

 

: Niksar-Turk., 2104; 

 

Marasmius

 

 

 

oreades

 

: Tokat-
Turk., 1710; 

 

Morchella

 

 

 

elata

 

: 2008; 

 

Coprinus

 

 

 

comatus

 

:
Tokat-Turk., 1927; 

 

Verpa

 

 

 

conica

 

: Tokat-Turk., 2152;

 

Morchella

 

 

 

esculenta

 

: Tokat-Turk., 1814; 

 

Pleurotus
ostreatus

 

: Almus-Turk., 1950).
The extractions of anions from 1 g samples of each

mushroom dried at room temperature for several days
were achieved by heating with Milli-Q water. All the
mushroom samples were in an ultrasonic bath for about
15–20 min. In this stage of sample preparation, the
existence of protein matter in the extract makes it diffi-
cult to obtain a clear solution. To eliminate protein mat-
ter, mushroom sample extracts were boiled to denature
the protein. To separate particulate matter, filtration
with a previous centrifugation step was performed
through 

 

0.45 μ

 

m syringe filters. Then all samples were
adjusted to a volume of 10 ml with Milli-Q water. Sam-
ples were stored in cleaned polyethylene bottles until
analysis. Three blank samples were treated in the same
way.

RESULTS AND DISCUSSION

The determination of inorganic elements such as flu-
oride, chloride, bromide, nitrite, nitrate, phosphate,
chlorate and sulfate in mushroom species are of great
concern from the toxicological point of view. In this
study, a suppressed ion chromatographic method was
successfully applied to the determination of inorganic
anions in mushrooms. For selection of eluent composi-
tion, a number of ionic standards in aqueous solution
were chromatographed using several eluent composi-
tions. The optimum eluent composition was found to be

 

4 

 

×

 

 10

 

–2

 

 M Na

 

2

 

B

 

4

 

O

 

7

 

. With this eluent, the analysis could
be performed within 29 min. The migration order of the

anions was: F

 

–

 

, 

 

CI

 

–

 

, 

 

N

 

 

 

Br

 

–

 

, 

 

P

 

 

 

CI

 

 

 

N  and

S as shown in Fig. 1.

The retention times and detection limits of inorganic
anions are given in Table 1. The limits of detection
(LODs) were calculated using standard solutions as the
concentration corresponding to the signal-to-noise ratio
(

 

S

 

/

 

N

 

) of three.
Calibration graphs were constructed by plotting

peak height against concentration of the anions under
the optimum conditions (Fig. 2). Linear plots were
obtained in the concentration ranges of 

 

5 

 

×

 

 10

 

–5

 

–1 

 

×

 

10

 

−

 

3

 

 M of anions. Table 2 shows concentration ranges
investigated for each anion, as well as the resulting lin-
ear coefficients of determination (

 

r

 

2

 

) and linearity. The
retention time and peak height precisions (expressed

O2
–, O4

3–, O3
–, O3

–,

O4
2–,

 

Table 1.

 

  Retention times (

 

t

 

R

 

) and detection limits (LOD) of
anions

Anion

 

t

 

R

 

, min LOD,* 

 

×

 

10

 

–5

 

 M

Fluoride 4.03 

 

±

 

 0.01 2.01

Chloride 7.90 

 

±

 

 0.02 0.21

Nitrite 10.20 

 

±

 

 0.04 10.30

Bromide 13.89 

 

±

 

 0.06 9.70

Phosphate 14.80 

 

±

 

 0.07 12.20

Chlorate 16.27 

 

±

 

 0.07 14.60

Nitrate 17.19 

 

±

 

 0.08 31.50

Sulfate 29.19 

 

±

 

 0.10 6.48

 

* Signal/noise: 3.
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Fig. 1.

 

 Suppressed ion chromatographic separation and potentiometric detection of inorganic anions using 

 

5 

 

×

 

 10

 

–4 M standard sam-
ple solution of each ion. Eluent: 4 × 10–2 M Na2B4O7; Flow rate: 1 mL/min; injection volume: 20 μL; solutes: 1 – fluoride, 2 –
chloride, 3 – nitrite, 4 – bromide, 5 – phosphate, 6 – chlorate, 7 – nitrate, 8 – sulfate.
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Fig.2. Calibration plots obtained by potentiometric detection in suppressed ion chromatography using flow-through pH detection
unit.

as % RSD) were determined from three replicate injec-
tions of standard samples of mixed anions. Table 2 also
shows typical retention time and peak height precision
data that can be obtained for the inorganic anions.

The reproducibility of separation was moderately
good; relative standard deviations for the retention time
of anions varied from 0.25 to 0.49%. The standard devi-
ations were small, especially when the concentrations
of the anions were low.

The concentration of inorganic anions in investi-
gated mushroom samples are given in Table 3. The val-
ues are given as mean ± SD. The results are means of
three replicates. The anions level determined were
based on mushrooms dry weight. Fluoride and bromide
are nonessential elements in foods, and in mushrooms
are mostly derived from various sources of environ-
mental contamination [24]. Our results show that the
concentration of fluoride and bromide in all mushroom
samples are below their limit of detection. Nitrite has
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been found to be the lowest abundant ion, while the
most abundant ion is chlorate in all mushroom samples
studied. However, chloride has not been detected in
Morchella elata and Morchella esculenta, nitrite in Agar-
icus bisporus, Coprinus comatus, Lepista nuda, Verpa
conica and Pleurotus ostreatus, and Phosphate in
Morchella esculenta, Coprinus comatus, Marasmius
oreades and Morchella elata. As can be seen from
Table 3, the contents of sulfate and chlorate in many
mushroom species are high. The nitrate concentration
in Marasmius oreades, Morchella elata and Coprinus
comatus has been found determined highest than other
mushroom species.

Chloride is one of the most common inorganic
anions in foods [24, 25]. Chloride ranged from 0.11 ±
0.01 (Pleurotus ostreatus) to 0.83 ± 0.04 mg/g (Verpa
conica). The concentration of phosphate which is
present in most foods were generally low in nearly all
analyzed mushroom samples, ranging from 0.12 ±
0.001 to 0.57 ± 0.01 mg/g, being lowest in Lepista nuda
and highest in Pleurotus ostreatus. Nitrate and sulfate
are widely distributed in foods and mushroom spices
[24, 25]. The lowest concentration of nitrate was in
Verpa conica (3.32 ± 0.20 mg/g), while the highest level
was in Coprinus comatus (74.35 ± 0.18 mg/g). The sul-
fate contents in mushroom samples were in the range of

9.42 ± 0.02–80.23 ± 0.12 mg/g. The lowest level of sul-
fate was in Verpa conica and the highest was in Lepista
nuda. Chlorate levels in all mushroom samples were in
the range of 1.52 ± 0.17–28.98 ± 0.53 mg/g. Generally,
the analyzed mushroom samples contained higher con-
centrations of sulfate and nitrate relatively to the other
inorganic anions.

CONCLUSIONS

Many inorganic anions which have adverse human
health effects, such as fluoride nitrite, nitrate, bromide,
chloride, sulfate and phosphate can be readily simulta-
neously determined wild grown mushroom species
using ion chromatographic method. Under the chro-
matographic conditions employed, all inorganic anions
were clearly separated from each other. Calibration
curves were linear (r2 > 0.995) and precision of the
assay was acceptable. The detection limits (LODs)
were found to be between 0.21 × 10–5 and 31.50 × 10–5

M. Relative standard deviations of the quantitative
results calculated with five injections were between
0.25 and 0.49%.

Finally the method developed here proved to be
selective, precise, linear and sensitive being adequate

Table 2.  Analytical parameters for inorganic anions studied by the ion chromatographic method

Anions Concentration 
range, ×10–3 M

Retention Time Pre-
cision, % RSD

Peak Height Preci-
sion, % RSD Linearity r2

Fluoride 0.05–1 0.40 0.59 y = 2.4981x + 13.642 0.9989

Chloride 0.05–1 0.25 0.63 y = 2.8456x + 15.437 0.9965

Nitrite 0.05–1 0.39 0.70 y = 2.6997x + 13.716 0.9962

Bromide 0.05–1 0.46 0.54 y = 2.5353x + 13.113 0.9989

Phosphate 0.05–1 0.47 0.62 y = 2.2648x + 11.574 0.9972

Chlorate 0.05–1 0.43 0.65 y = 2.2422x + 11.297 0.9992

Nitrate 0.05–1 0.49 0.77 y = 2.3556x + 12.156 0.9974

Sulfate 0.05–1 0.34 0.74 y = 2.6187x + 15.015 0.9952

Table 3.  Concentrations of inorganic anions in mushroom species obtained by the suppressed ion chromatographic method,
mg/g, n = 3

Anions Agaricus 
bisporus

Lepista
 nuda

Marasmius 
oreades

Morchella 
elata

Coprinus 
comatus

Verpa 
conica

Morchella 
esculenta

Pleurotus 
ostreatus

Fluoride – – – – – – – –

Chloride 0.16 ± 0.01 0.62 ± 0.04 0.13 ± 0.01 – 0.69 ± 0.03 0.83 ± 0.04 – 0.11 ± 0.01

Nitrite – – 0.05 ± 0.001 0.04 ± 0.001 – – 0.11 ± 0.002 –

Bromide – – – – – – – –

Phosphate 0.23 ± 0.01 0.12 ± 0.001 – – – 0.41 ± 0.01 – 0.57 ± 0.01

Chlorate 1.52 ± 0.17 28.98 ± 0.53 4.43 ± 0.31 3.19 ± 0.18 6.93 ± 0.22 2.37 ± 0.12 3.11 ± 0.13 3.93 ± 0.26

Nitrate 9.44 ± 0.05 21.32 ± 0.04 66.25 ± 0.21 41.85 ± 0.19 74.35 ± 0.18 3.32 ± 0.20 18.91 ± 0.18 19.50 ± 0.01

Sulfate 25.83 ± 0.32 80.23 ± 0.12 11.15 ± 0.43 30.81 ± 0.14 46.46 ± 0.53 9.42 ± 0.02 14.59 ± 0.09 19.36 ± 0.18
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for measuring of inorganic anions in the mushroom
species.

ACKNOWLEDGMENTS

The author would like to acknowledge the support
of Chemistry Department of Ondokuz Mayis Univer-
sity, additional support of Murat Yolcu in ion chromato-
graphic analysis of samples and discussions, and Ibra-
him Turkekul for the gift of mushroom samples.

REFERENCES

1. Haddad, P.R. and Jacson, P.E., J. Chromatogr. Library,
1990, Elsevier, Amsterdam, p. 46.

2. Jauhiainen, T., Moore, J., Peramaki, P., Derome, J., and
De-rome, K., Anal. Chim. Acta, 1999, vol. 389, p. 21.

3. Isildak, I., Chromatographia, 1999, vol. 49, p. 338.

4. Isildak, I. and Asan, A., Talanta, 1999, vol. 48, p. 967.

5. Kouzimi, S., Imato, T., and Ishibashi, N., Anal. Sci.,
1987, vol. 3, p. 319.

6. Kolyheva, N. and Muller, H., Anal. Chim. Acta,. 1991,
vol. 242, p. 65.

7. Ivask, J. and Pentchuk, J., J. Chromatogr. A., 1997,
vol. 770, p. 125.

8. DoEscher, A., Schwikowski, M., and GaEggeler, H.W.,
J. Chromatogr. A, 1995, vol. 706, p. 249.

9. Udisti, R., Bellandi, S., and Piccardi, G., Fresenius’,
J. Anal. Chem., 1994, vol. 349, p. 289.

10. Legrand, M., De Angelis, M., and Maupetit, F., J. Chro-
matogr. A, 1993, vol. 640, p. 251.

11. Buck, C.F., Mayewski, P.A., Spencer, M.J., Whitlow, S.,
Twickler, M.S., and Barrett, D., J. Chromatogr. A, 1992,
vol. 594, p. 225.

12. Isildak, I. and Covington, A.K., Electroanal., 1993,
vol. 5, p. 815. 

13. Hong, U.S., Kwon, H.K., Nam, H., Cha, G.S., Kwon, K.H.,
and Peang, K.J., Anal. Chim. Acta, 1995, vol. 315,
p. 303.

14. FDA, (Food and Drug Administration), Battell Colom-
bus Laboratories and Department of Commerce,
VA 22151, 1972, Springfield.

15. Dugo, G., Pera, L.L., Pellicano, T.M., Bella, G.D.,
D’Imperio, M., Food Chem., 2005, vol. 91, p. 355.

16. Elmastas, M., Turkekul, I., Ozturk, L., Gulcin, I., Isildak Ö.,
and Aboul-Enein, H.Y., Comb. Chem. High. T. Scr., 2006,
vol. 9, p. 443.

17. Kalac, P., Burda, J., and Staskova, L., Sci. Total Envi-
ron., 1991, vol. 105, p. 109.

18. Isildak, Ö., Turkekul, I., Elmastas, M., and Tuzen, M.,
Food Chemistry, 2004, vol. 86, p. 547.

19. Lepsova, A. and Mejstrik, V., Environment, 1988, 76, p. 117.

20. Falandysz, J. and Bona, H., Chem. Toksyk., 1992, vol. 25,
p. 251. 

21. Kalac, P., Burda, J., and Staskova, L., Sci. Total Environ,
1991, vol. 105, p. 109.

22. Kalac, P. and Svoboda, L., Food Chem., 2000, vol. 69,
p. 273.

23. Kahlert, H., Pörksen, J.R., Isildak, I., Andac, M., Yolcu, M.,
Behnert, J., and Scholz, F., Electroanal., 2005, vol. 17,
p. 1085.

24. Pereira, C.F., J. Chromatogr., 1992, vol. 624, p. 457.

25. Buldini, P.L., Cavalli, S., and Trifiro, A., J. Chromatogr. A,
1997, vol. 789, p. 529.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


