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Abstract 10%. Fluopyram residues in radish harvested from T1 and
T2 were found as levels less than maximum residue limit.

BACKGROUND: Pesticide uptake by a rotational crop ~ CONCLUSION: This study suggests 20~30 days as the PBI

after being used for the primary crop is a potential cause of of fluopyram for the rotational cultivation of radish in the

violation against the pesticide law if the pesticide is not greenhouse soil treated with fluopyram used for pepper as

registered in the secondary crop. This study was conducted the primary crop.

to investigate the plant back interval (PBI) of fluopyram for

the rotational cultivation of radish. Key words: Fluopyram, Pesticide, Plant Back Interval,

METHODS AND RESULTS: Two experimental approaches Rotational Crop

were performed the evaluation of residues in radish

cultivated successively in soil 16 days after treated with M B2

fluopyram onto pepper plant (T1) and in radish cultivated in

bare soil treated with fluopyram at PBI 30 and PBI 60 days Feyehs Ak § skl kAS drsh] S
(T2). A modified QUEChERS method coupled with 3l 731871 (maximum residue limit, MRL)°] 447 =]
LC/MS/MS analysis showed good linearity of matrix- o] A % A=) A ool 0.01 mg/kg IS
matched standard calibration of fluopyram with the F AFHolopt Fal ¢ AEF sk skl E=AnS
coefficient values of determination greater than 0.995. 2 A £ (Positive List System, PLS)E Al&staL glck 1¢
Recovery values at levels of 0.01, 0.05, 0.1 and 0.25 mg/kg g PLSoIA 2g38l= 0.01 mg/kge w2E0l Foks 24
ranged from average 84.9 to 117.6% with RSD less than AxstA] et vl ArE FaA R 9l
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Fig. 1. Chemical structure of fluopyram.
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$A1%, ion ratio 52 7S 7|Fo = I
Fluopyram | matrix-matched @41 A7]elA A&
278 B 9 AR FEAS o] gat] A8t
Fluopyram ¥:73(12.5 mg)< acetonitrile 1.250 mLe]l
0] 10,000 mg/Le| stock solutions ZAIgH F o|&
acetonitrileX 3]4]3}] 100 mg/L working solutions %
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717] FUHL)] x 1/A15%Kg). ¥4, Fluopyram?| 3}
& A2 U8 B 9 dEAE 10 gl fluopyram 5
495 0.01, 0.05, 0.1, 0.25 mg/kg SO =2 35k 3
2] & v 719} ol & B AAE AAA it

244717

Fluopyram®] 4ol AH-¥ 7]7]%= Waters model
ACQUITYTM UPLC™ A|~glo] 1]l Waters Xevo
TQ-XS triple quadrupole mass spectrometer24] A|&.2]
©]23h= electron spray ionization (ESI) o= 4=8)5}3]
O multiple reaction monitoring (MRM) Z71:> Table 1
I A9kt 4ol ARgE 292 CAPCELL CORE (18

(150 x 2.1 mm, 2.7 um, Shiseido, Osaka, Japan)©] 3]t}
w3t o5 0,1%(v/v) formic acid’} $H+E E(A)¥}
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effect, matrix-matched 7ZFXAC] AXA, AZEIA =
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Fluopyram®] 4] thgh A|5.9] matrix effect #42- Table
20014 AIAJSR= vhe} o] -27.988~13.339% &4 Al=ol|
2} fluopyram?| o|2ZErt e W AAEHRE Hlth
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AFAE 702 AN 73T Fa7t glod ol
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Table 1. Instrumental conditions of LC/MS/MS for analysis of fluopyram in multiple reaction mode

Operation energy (eV)

Precursor ion (m/z) Product ions (m/z)

Declustering potential

Collision energy

173.0

397.0 207.8

16 34
16 25

Table 2. Sample matrix effects on the calibration linearity of fluopyram standard solutions

Experiment Sample Matrix effect (%)*
T1 Pepper -27.988
Pepper leaf -0.811
Radish -16.301
Radish leaf -8.893
0.096
T2 Radish 13.339
Radish leaf 0.170
11.046

* [(Slope of linearity curve in matrix - slope of linearity curve in solvent only)/(slope of linearity curve in solvent only)]

x 100%.
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Table 3. Linearity and correlation factors of determination (R?) of solvent-based calibration and matrix-matched calibration

curves of fluopyram

Solvent-based calibration curve

Matrix-matched calibration curve

Experiment Sample - - > - - >
Linear equation R Linear equation R
T1 Pepper y=14,885x + 52.482 0.999 y=10,719x + 33344 1.000
Pepper leaf y=15,413x + 210.52 0.995 y=15,288x + 24.237 0.996
Radish y=25,072x + 314.89 0.998 y=20,985x + 190.31 0.999
Radish leaf y=19,948x + 214.88 0.998 y=18,174x + 162.93 0.998
Soil y=20,795x - 17.190 1.000 y=20,815x - 92.657 0999
T2 Radish y=26,634 + 369.07 0.999 y=30,193x + 177.08 0.999
Radish leaf y=21,232x + 262.32 1.000 y=21,267x + 180.57 0.997
Soil y=20,080x + 183.79 1.000 y=22,299x + 87.44 0.999
Table 4. Recovery values of fluopyram fortified in the plant and soil samples
Recovery (%)
Experiment Sample Fortified level (mg/kg)
0.01 (LOQ) 5 x LOQ 10 x LOQ 25 x LOQ
T1 Pepper leaf - 117.6 + 1.6 - 882 £ 6.6
Pepper - 110.2 + 1.6 - 849 + 0.4
Radish leaf - 995 + 4.8 - 101.8 + 3.2
Radish - 97.0 £ 3.8 - 105.7 £ 6.9
Soil - 102.1 + 1.05 - 111.0 + 4.3
12 Radish leaf 94.1+1.3 - 98.7 £ 2.9 -
Radish 91.9+2.5 - 100.2 £ 1.4 -
Soil 103.943.1 - 105.1 £ 0.6 -

* Data are means * standard deviation of triplicate.
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Table 5. Residues of fluopyram in the soil samples after final treatment onto pepper plants for the experiment T1

Days after final treatment

Fluopyram residues (mg/kg)*

Single treatment

Duplicate treatment

21
32
46
60
81
90

0.15 + 0.01
0.14 + 0.01
0.06 + 0.01
0.04 + 0.02
0.03 + 0.01
0.02 = 0.01
<0.01
<0.01

0.21 + 0.01
0.14 + 0.02
0.07 + 0.01
0.06 + 0.02
0.05 + 0.01
0.04 £ 0.01
<0.01
<0.01

* Data are means * standard deviation of triplicate.

Table 6. Residues of fluopyram in the plant samples after harvest for the experiment T1

Fluopyram residues (mg/kg)*

Samples Days after final treatment - .
Single treatment Duplicate treatment
Pepper 20 0.74 + 0.07 1.85 + 0.56
23 0.54 + 0.17 145 + 0.12
20 28.89 + 7.67 100.31 + 12.92
Pepper leaf
30 29.64 + 891 84.70 + 12.93
Radish 90 <0.01 0.02 + 0.01
97 <0.01 <0.01
90 <0.01 0.02 + 0.01
Radish leaf
97 <0.01 0.04 = 0.01
* Data are means + standard deviation of triplicate.
T A F 6097300 B 0.02~0.04 mg/kg T F FAAL P 100.31 mg/kgol3lor] HEFEA
2 ARt 135 g8 1{— #E opAlIAE] 80 ?01]% 1t 84.70 mg/kgolSlth 153 o AR 9 - fluopyram
0.01 mg/kg "Rte.% FF3l3lth. Fluopyram® T & o] s8] @A AAEAA 7] el B
MIFEE AGAFR)E VEo R B o 7|eF A7 4 WE S 9l 71F0] A% PLSS] 71559 0.01 mg/kg
F 0967019101 28 A2] ] - 0.8652A 7|EHO] A HlwsklS W 315 8 F fluopyam? i w2 T
29 A9k A ek AR, e AAAA Ba olglth
Aake J1Et 207 A2l @A Aol flsick. ek 3, 155 G SAR AR E] T2
A fluopyram e T5E AR Aks FPNN AgE 2 Ale dekel o] 3 AR F fluopyram®] RS
FoEoe] AR A DFE S AP oFE AR ww A% oA F 14 58 Qo F1ER A2 49 2
Fol add JORE ARH Z§791 0.01 mg/kg vlTtolglom 26 He]o] A5 Hit

il

Al T1olA &AEAlE F fluopyram®] s X

Table 614 Eoi—r H} } 7

gt AFA R T AR 7]

=F A9 B¢ FAIA 2 Dol B3t 0.74 mg/kgolA
om HFEFEY Jﬂ%? 0.54 mg/kg, 12|l 2uzk 22 <]

el A el el B+t 1.85 mg/kgolloH HE
ol Fqt 1.45 mg/kg oA 1ol HAH ﬂuopyram
o] 778187151 3.0 mg/kg= EJJrO]-Z] St ek 1

F o AR ZF fluopyram®] s HW V)5 zﬁa],]
!

T+ HE oFAAdel B 28.89 mg/kgow o HE
Aol 3t 29.64 mg/kg, 18|31 26 H2|o] ¢ X

0.02 mg/kgolSlt}. Bd, FUTH ek Aol AP AR
fluopyram®| 72 7|15 A2l 7 AESA virte
O*OU% 28 A2]e] A9 it 0.02 mg/kgol3lth LEH]
= FFHow ﬂ0}°ﬂ~ u fluopyram®] FHFE 7|
aok ?131«] 73 Ao Aoh- Al Rel B A5
Rlojglom 2uEF 2] o] A9 AdH- Aol HEEA o
gl 7 aL AP AlEelA Eat 0.04 mg/kgol Stk
A felvete detelrol tigk fluopyram® 2758
e U( )Q]r A5 2= sz%x]—W01§17 = OTH-
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Table 7. Residues of fluopyram in the soil and plant samples for the experiment T2

Samples PBI Fluopyram residues (mg/kg)*
Soil 30 0.35 = 0.01
60 0.37 £ 0.02
Radish 30 <0.01
60 <0.01
Radish leaf 30 <0.01
60 <0.01

* Data are means * standard deviation of triplicate.



106

Kim et al.

A T1elA #HE Bl A7) 25 Eodel] 573h= fluopyram
ot o] W1E AR A3 Ve
A9 A4 204%0]3loH 2uF A2l A4 18.79°]%
o} A8 T2004] fluopyram®] ESF 5 A78s AAIA SR
FAFSHA QESMAIRE oFA A2] & ek deb] AHdl
PBI 303} PBI 60 #H73 715% A2l9] 44 27] 5%
ZHE 3t 0.38 mg/kg THOE 60% ol/do] Fhaseir.
olg gt Avk= A1 T19] A4 fluopyramo] #4sh= 73
S} fapsteick Hebd A8 T29) A9 fuopyram e
£} o4 20302 oz e WIS 1 Zow o
& lom Bl sk e 9] fluopyram 4=
B 5 AR g A o) el PRI ool 45
A ZARE Aoz F5EQC ol2let 52 fluopyram®] &
% = "7} 16~3040l2kE 211, 12] 9 fluopyram®]
e el ErkEe} S Aplsidls o ol el 9
& A F5Ea A 0.06~0.08 mg/kg o= WSk
the Baf13]E aHsisle W 7hssisivh @9, fluopyram
< 71505 mg/kg) ¥} 2ulE TEo® Eokl Aedt o}
T 14 5o FAZRFE FAete] 68U w2t ATt
A% Bk F WRFE 02 mg/kg FEolgoM A% % 7
T 0.01~0.02 mg/kg o & FAFEQITH14]. & A-ellA
=9 A3sl A 719 AdE dEREe Bl A
fluopyram> Z=o] SFHAN HFA R ARE=
= ¥4 e 7FsAde Akt glom TeE A
a2 PBIE 7H& 2= AtREg

PBIE FAFsh= A} wdsto] o Lim 5{15]<

o -
s 327 TR

ol off ™
flo frt o

[}

e ARt R A7 3912 At v st
o] AgTells Aus Alstas st 5 A=l &
¥+ FHFES bioconcentration ratio (BCR) 2] o.Z At
Z38I3ith BCRE 73] 87|55 MRL %= PLS 7]
3} sty BoF 5 RS 4 9l
residue, SAR)E AH=E3s=t] 445
% R el gigste] o

o dels AR AREseleH F
PBIZ ZA7sI3th o] w] PBI: Hoko] FaEo] F45 0]
MRL Hi= PLS 7|5 v|Rke) o= 15pshy] feiM B
7ol SAR w7 el Hed 7
ol olggt A= Aol gt 5o F5old
A716-18] 9k FAFSHARY oF & R A= T A
< LR YISt $ o]58 ks oR xFste] o]E4d
PBIE E=ZEsIGiths WellA xfo]7} Qlek & Aqtellxd AL
¥ fluopyram?| PBIE Lim &[15]2] A7-olxx# Akt
A OE d9E BY 7% AAAR fluopyram®] EY F
e e W 2 Aol §lE 2oR ARREIIT f1

55(soil acceptable
th 3 SARY B9
i i A=
Ao AEE AR

&

=Loye e

o\

o
)

213597 (European Food Safety Authority)2] 1.17[19,
20]°l oJabd FAERA ek el tigh fluopyram?)
PBIZ 735147191 3.0 mg/kgoll tinlsle] 3042 FA
H3k oled Avks & dellM AR PBIQ! 20~309
7 2 A7t stk

7 A7 AR OE APEE FallA AR fluopyram )
PBIZ} vl fARISIvh: d3ks Hojett webq uFs
A= Al o fluopyrams FIAMT|EO R Akt
3¢ 20~3099] PBIE 1L dElTE 4= Aufat
fluopyramo] deH]F-2 FFH IR F 9le =
nl- wE R0 R ghagc

f
2

rlr

Note

The authors declare no conflict of interest.

Acknowledgement

This work was funded by the Rural Development
Administration (Grants PJ015053 and PJ015277) and the
National Agricultural Products Quality Management
Service (Grant NAQS2019).

References

1. Lee KS (2010) Behavior of pesticide in soil. The
Korean Journal of Pesticide Science, 14(3), 303-317.

2. Hwang JI, Kwak SY, Lee SH, Kang MS, Ryu ]S, Kanf
JG, Jung HH, Hong SH, Kim JE (2016) Establishment
of safe guideline based on uptake pattern of pesticide
residue from soil by radish. Korean Journal of Environ-
mental Agriculture, 35, 278-285.
https:/ /doi.org/10.5338 /KJEA.2016.35.4.36.

3. Park SW, Ryu JH, Oh KS, Park BJ, Kim SS, Chon KM,
Kwon HY, Hong SM, Moon BC, Choi H (2017) Uptake
and translocation of the soil residual pesticides into
the vegetable crop. Korean Journal of Pesticide Science,
21, 298-309. https:/ /doi.org/10.7585/kjps.2017.21.3.298.

4. Motoki Y, Iwafune T, Seike N, Otani T, Akiyama Y
(2015) Relationship between plant uptake of pesticides
and water-extractable residue in Japanese soils. Japan
Pesticide Science, 40, 175-183.
https:/ /doi.org/10.1584 /jpestics.D15-017.

5. Noh HH, Jo SH, Lee JW, Shin ES, Shin HW, Kwon
HW, Kyung KS (2019) Residual characteristics of fun-
gicide metrafenone in perilla leave, lettuce and pony-
tail radish and estimation of reducing residual con-
centration. The Korean Journal of Pesticide Science, 23,
51-59. https:/ /doi.org/10.7585/kjps.2018.23.1.51.



Plant Back Interval of Fluopyram Based on Primary Crop-derived Soil and Bare Soil Residues for Rotational Cultivation of Radish 107

. Veloukas T, Karaoglanidis (2011) Biological activity of
the succinate dehydrogenase inhibitor fluopyram against
Botrytis cinerea and funagl baseline sensitivity. Pest
Managment Science, 68, 858-864.

https:/ /doi.org/10.1002/ ps.3241.

. Weber RWS, Hahn M (2019) Grey mould disease of
strawberry in northern Germany: causal agents, fungicide
resistance and management strategies. Applied Microbi-
ology and Biotechnology, 103, 1589-1597.

https:/ /doi.org/10.1007 /s00253-018-09590-1.

. Ishii H, Miyamoto T, Ushio S, Kakishima M (2011) Lack
of crossresistance to a novel succinate dehydrogenase
inhibitor, fluopyram, in highly boscalid-resistant isolates
of Corynespora cassiicola and Podosphaera xanthii. Pest
Management Science, 67, 474-482.

https:/ /doi.org/10.1002 /ps.2092.

. Anastassiades M, Lehotay SJ (2003) Fast and easy
multiresidue method employing acetonitrile extraction/
partitioning and dispersive solid-phase extraction for
the determination of pesticide residues in produce.
Journal of AOAC International, 86, 412-431.

https:/ /doi.org/10.1093 /jacac/86.2.412.

10. Dong M, Nie D, Tang H, Rao Q, Qu M, Wang W,

Han L, Song W, Han Z (2015) Analysis of amicarbazone
and its two metabolites in grains and soybeans by
liquid chromatography with tandem mass spectro-
metry. Journal of Separation Science, 38, 2245-2252.
https:/ /doi.org/10.1002/jssc.201500265.

11. Dong B, Hu J (2014) Dissipation and residue determi-

nation of fluopyram and tebuconazole residues in wa-
termelon and soil by GC-MS. International Journal of
Environmental Analytical Chemistry, 94, 493-505.
https:/ /doi.org/10.1080/03067319.2013.841152.

12. Matadha NY, Mohapatra S, Siddamallaiah L, Udupi
VR, Gadigeppa S, Raja DP, Donagar SP, Hebbar SS
(2020) Persistence and dissipation of fluopyram and
tebuconazole on bell pepper and soil under different
environmental conditions. International Journal of
Environmental Analytical Chemistry, 26, 6077-6086.
https:/ /doi.org/10.1080/03067319.2019.1704745.

13.

14.

15.

16.

17.

18.

19.

20.

Matadha NY, Mohapatra S, Siddamallaiah L, Udupi
VR, Gadigeppa S, Raja DP (2019) Uptake and distribution
of fluopyram and tebuconazole residues in tomato
and bell pepper plant tissues. Environmental Science
and Pollution Research, 26, 6077-6086.

https: / / doi.org/10.1007 /s11356-018-04071-4.

Son K, Kim CS, Lee HS, Lee EY, Lee HD, Park S,
Lee ], Hong S, Cho B, Kim Y (2020) Survey of the
pesticide residues in the soil after harvesting broccoli,
head lettuce and lettuce. Korean Journal of Pesticide
Science, 24, 361-373.

https:/ /doi.org/10.7585 /kjps.2020.24.4.361.

Lim DJ, Kim SW, Kim YE, Yoon JH, Cho HJ, Shin
BG, Kim HY, Kim IS (2021) Plant-back intervals of
imicyafos based on its soil dissipation and plant uptake
for rotational cultivation of lettuce and spinach in
greenhouse. Agriculture, 11, 495, 1-10.

https:/ / doi.org/10.3390/ agriculture11060495.

Hwang K. Yoo SC, Le S, Moon JK (2018) Residue
level of chlorpyrifos in lettuces grown on chlorpyrifos-
treated soils. Applied Science, 8, 2343, 1-10.

https:/ /doi.org/10.3390/ app8122343.

Park S, Yoo J, Oh K, Park B, Kim S, Chon K, Kwon
H, Hong S, Moon B, Choi H (2017) Uptake and trans-
location of the soil residual pesticides into the vege-
table crop. Korean Journal of Pesticide Science, 21,
298-309. https:/ /doi.org/10.7585/kjps.2017.21.3.298.
Hwang J, Zimmerman A, Kim J (2018) Bioconcen-
tration factor-based management of soil pesticide res-
idues: Endosulfan uptake by carrot and potato plants.
Science and Total Environment, 627, 514-522.

https:/ /doi.org/10.1016/j.scitotenv.2018.01.208.
European Food Safety Authority (2020) Review of
the existing maximum residue levels for fluopyram
according to Artidle 12 of regulation (EC) No 396/2005.
EFSA Journal, 18, 6059, 125.

https:/ /doi.org/10.2903 /j.efsa.2020.6059.

European Food Safety Authority (2017) Modification
of the existing maximum residue level fluopyram in
purslanes. EFSA Journal, 15, 4984, 22.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


