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Analysis of Residual Fluoroquinolones Contents in Fish
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Abstract The residual contents of fluoroquinolones in fish and shrimp were analyzed by using HPLC-FLD and LC-MS.
The limit of detection (LOD) and limit of quantification (LOQ) for fluoroquinolones by HPLC-FLD were 0.0030-0.0083
and 0.0090-0.0252 mg/kg, respectively. Those by LC-MS were 0.0019-0.0040 and 0.0059-0.0122 mg/kg, respectively.
Recoveries regarding ofloxacin, norfloxacin, pefloxacin, ciprofloxacin and enrofloxacin ranged from 76.4-104.6%. The
detection rate of fluoroquinolones was 7.5% from a total of 268 samples. In only one Korean bullhead sample, the sum
of ciprofloxacin and enrofloxacin contents was detected at a higher level than its maximum residue limits (MRL) of 0.1
mg/kg. Ofloxacin, norfloxacin and pefloxacin were not detected in any samples and detection rates of ciprofloxacin and
enrofloxacin were 3.4% and 6.7%, respectively. In detection rate by species eel (2.6%), loach (2.2%), Korean bullhead

(1.5%), carp (0.7%) and snakehead (0.4%) were in order.
Keywords: fluoroquinolones, HPLC-FLD, LC-MS
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FluoroquinoloneA|2] 418 I3+ EFEZ=Z, enrofloxacine Mp
Biochemicals*H(Solon, OH, USA), ciprofloxacin<> Fluka*}Buchs,
Switzerland), ofloxacin®} norfloxacine SigmaAHSt. Louis, MO,
USA), pefloxacin Dr. Ehrenstorfer GmbHA} Augsbuirg, Ger-
many) AFS AT AlE WA 2 A4S AFoE A}
43t trichloroacetic acid, triethylamine, tetrahydrofuran= =5
SigmaAHUSA) A &S AFE3}S S ™, acetonitrilex} methanol-2
Fisher ScientificAH(Loughborough, UK), n-hexane< J.T. BakerA}
(Phillipsburg, NJ, USA), formic acid:= FlukaAKBuchs, Switzer-
land), <138 ZE = AdvantecAH5A, Tokyo, Japan), 0.2 nylon
syringe filter= WhatmanAFBrentford, UK) | &2 ARE-SIATE

Table 1. Analytical conditions of fluoroquinolones by HPLC-FLD
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Fluoroquinolone Al 3% =& (ofloxacin, norfloxacin, pefloxacin,
ciprofloxacin, enrofloxacin) ©F 10 mg2 ZFz} 100 mL &3 EEV\
3ol A% & ek 83lAA < 100 mgLe] FE7}F HE
ZAsle] FEA A (stock solution)S. 2 3FA L, 552 & %0—’1
23olA 0.01, 0.02, 005 0.1, 02mg/L %9 L7l J==
20% acetonitrile® 3]X5le] FFEgA o7 ALLEISIT} ©]& HPLC-
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Al AFFA03)9] AFEHFA Fste] AAE st +4
kst AAE <F 5g A F 50% acetonitrileS 40 mL 7}3Fe] 2
E7F #2313 T3 80°C water bath(Vision scientific, Bucheon,
Korea)oll Al 10%7F Ex2]gh & #3151t 5,000xgoll A 1027
P4 E-2] (Tomy MX-301, Tokyo, Japan)dte] &S 3l o]
Azl BAZAN 7|2 27 n-hexane 50 mLE 713te] =0
g2 72 AXAZ T F2E A2 40°Cx A EE
w744 WFE5=7](Eyela, NVC 2100, Tokyo, Japan)Z 7H3s
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Parameters Analytical conditions

Instrument Agilent 1100 Series

Detector FLD (Ex 278 nm, Em 455 nm)

Column Shiseido capcell pak C,s, UG 120 (4.6x150 mm, 5 pm)

Mobile phase 0.4% triethylamine—+0.4% phosphoric acid : acetonitrile : tetrahydrofuran =920 : 78 : 2 (v/v/v)
Flow rate 1.0 mL/min

Column temperature 30°C

Injection volume 20 uL

Table 2. Analytical conditions of fluoroquinolones by LC-MS

Parameters Analytical conditions
Instrument Waters Acquity UPLC® system
Column Acquity UPLC® HSS T3 (2.1x50 mm, 1.8 pm)
Mobile phase A:0.1% acet.ic ac.id/water -
B: 0.1% acetic acid/acetonitrile

Lc Eluent (gradient) 95% (A: 0-1 min) — 95-10% (A: 1-5 min) — 10-95% (A: 5-6 min)
Flow rate 0.4 mL/min
Column temperature 30°C
Injection volume 10 uL
Ionization mode ESI, positive
Capillary voltage (kV) 4
Cone voltage (V) 30
Extractor voltage (V) 3

MS Source temperature (°C) 120
Desolvation temperature (°C) 350
Cone gas flow (L/h) 50
Desolvation gas flow (L/h) 800
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Table 3. LC-MS parameters for fluoroquinolones detection

. Cone .
Compounds (M.W.) Par(ir:;[zl;) ns voltage t}r)nvze(lsl) lon t;;(;lzrlty
V)
Ofloxacin (361.37) 362.1 40 0.1 +
Norfloxacin (319.33) 320.3 35 0.1 +
Pefloxacin (333.36) 334.0 38 0.1 +
Ciprofloxacin (331.35)  332.0 38 0.1 +
Enrofloxacin (359.40)  360.0 39 0.1 +

F0@A, 7RA, vrEA 2 Al 2 1)) BEeRe] st
0.02, 0.05, 0.1, 02 mg/L e HEF EFENE Hrlstal 9
o] ANFENE Ak W T WA HrES

=4s9ck

721718 =A

N&E %9] fluoroquinolonel 3HAIS EX317] ¢t 7)7]&=
HPLCS} LC-MSE A&-3th. HPLCE 1100 Series(Agilent,
Santa Clara, CA, USA)E, HZ7|+ fluorescence detector(FLD,
GI1321A, Agilent), ZH¥H-2 Shiseido capcell pak C,g(Shiseido,
Tokyo, JapanyS ARSIt} HPLC-FLDZ fluoroquinolone”] &2
o] AEH AEE LC-MSE ©]&3 I s REedy
o] X2 st LC-MSE LC o] Acquity UPLC®
system(Waters, Milford, MA, USA)2.2 ZHE Acquity UPLC®
HSS T3S ARSI MS 8-S Acquity® SQD (C09SQD452W,
Waters)S ARE-3F3A T ©]238} == ESl(electrospray ionization),
positive EEE A3} 3 ofloxacin 362.1, norfloxacin 320.3,
pefloxacin 334.0, ciprofloxacin 332.0, enrofloxacin 360.0 parent
ol 202 3te] 77t 40, 35, 38, 38, 399 cone voltage X7 OF
MS 48 Fa1qitt. Al884S 9]¢k HPLC-FLDS} LC-MS
o] 7171Z27AE Table 1-32+ 29kt).
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ARFAS o]g3le] 24319, sE 3] (regression line)ollA &
Hel mEAxey st A 71€719 HIps ol&siih
HPLC-FLD®| 79 AESAt A== ZH2E 0.0030-0.0083,
0.0090-0.0252 mg/kge] A3, LC-MS= 212} 0.0019-0.0040, 0.0059-
0.0122 mgkgS 2 YERT 23 E HPLC-FLDL AEIA9} 4
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Fig. 1. Standard calibration curves of ofloxacin, norfloxacin,
pefloxacin, ciprofloxacin and enrofloxacin by HPLC-FLD.

oA fluoroquinolone 5%l thd+ HPLC-FLD} LC-MS LOD,
LOQY A&AALS %53 Zo=w e}

3|8
FluoroquinoloneZ] &40 HAEEA] %2 A5 ZFEZS &
Z=7F 0.02, 0.05, 0.1, 0.2 mg/L. S~<=(ofloxacine 7%=
of 2 & FEE Q)| HES XFEIAE H
FLDZ 3|5&-& 4% A¥h= Table 59F 2t} |, 7HEA|, 1)
TR e Al 457l tig 3582 ofloxacin®] 7-$- 80.6-
102.6%, norfloxacin 80.1-103.0%, pefloxacin 76.4-104.2%, ciprof-
loxacin 78.0-104.6%, enrofloxacin 83.6-100.6%%= YERHTH =A4]
F3$193](Codex Alimentarius Commission, CAC)el4] 2] 3]~
& AAEA7E 70-110%EA =29 % 10-100 mg/L]l 73-5)3!
AL 2HE ) B A7olX 559 fluoroquinolone” 3]5&-<]
it 80% odolBn® ¥5s ARl A= ekt

FluoroquinoloneA| &zM2| ZHREF =AL

olf % AHF F 26879] tiste] HPLC-FLDE ©]-8-3t
fluoroquinoloneZ] &+AIE #4819, 2 23 AEE A8
LC-MSZ 3RIAE-E 31T} FluoroquinoloneAl &tA]] #H53F
S AR A3 F 20710] AEEC] 75%9 HEES VERIA
TH(Table 6). Ofloxacin, norfloxacin?} pefloxacine TE A]FofA]

Table 4. The limit of detection (LOD) and limit of quantification
(LOQ) of fluoroquinolones by HPLC-FLD and LC-MS

LOD LOQ (A%

Instrument  Compounds (mg/kg) (mg/kg) (%)
Ofloxacin 0.0083 0.0252 5.6
Norfloxacin 0.0036 0.0109 4.7

LS Pefloxacin 00030 0.0090 3.0
Ciprofloxacin 0.0048 0.0147 11.7
Enrofloxacin 0.0047 0.0143 6.1
Ofloxacin 0.0039 0.0119 12.5
Norfloxacin 0.0019 0.0059 11.2

LC-MS Pefloxacin 0.0040 0.0122 74
Ciprofloxacin 0.0039 0.0117 9.8

Enrofloxacin 0.0021

LOD=3.3 (s/S), LOQ=10 (s/S)
s, standard deviation of the response; S, slope of the calibration curve

0.0064 9.1
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Table 5. Recoveries of ofloxacin, norfloxacin, pefloxacin, ciprofloxacin and enrofloxacin in fish and shrimp by HPLC-FLD

C Spiked conc. Recovery (%)
ompounds
(mg/kg) Olive flounder Snakehead Loach Shrimp
0.0487 102.6+7.3" 95.7£7.8 93.6£13.1 94.7£10.8
. 0.0975 93.1+1.4 93.3£3.0 80.7£10.1 93.6+9.7
Ofloxacin 0.1950 87.842.3 83.143.2 84.548.4 87.043.5
0.3900 83.9+£2.1 86.3£7.3 80.6+4.5 91.0+£7.8
0.0258 103.0+£3.9 98.1+5.4 95.8+7.9 95.5+6.4
. 0.0515 98.2+7.5 101.5+5.6 80.9+6.6 93.5+6.9
Norfloxacin 0.1030 93.8+9.2 86.747.3 84.6+5.3 95.546.7
0.2060 92.6+8.8 80.1+7.1 81.1£7.5 93.9+5.9
0.0206 102.0+£6.9 94.1+12.2 99.1+10.6 93.8+8.8
. 0.0411 97.3+6.9 104.249.2 83.6+£2.6 94.1+£2.6
Pefloxacin 0.0823 92.6+2.8 88.7+7.0 82.8+113 95.147.8
0.1645 90.5+£3.0 84.5+£8.8 76.4+3.6 82.3+7.1
0.0333 100.3+11.9 104.6+9.6 99.6+7.3 97.8£5.9
. . 0.0666 95.7+7.6 94.0+6.6 94.2+9.1 98.7+6.4
Ciprofloxacin 0.1333 89.545.7 78.047.0 81.4+8.6 98.242.2
0.2666 88.3+£5.8 80.6+4.7 79.1+4.1 82.2+6.7
0.0260 99.548.6 100.6+5.9 100.4+3.6 94.3+£6.5
. 0.0520 93.842.5 94.6+5.4 86.1+£7.9 96.1+£6.9
Enrofloxacin 0.1040 86.6+7.5 83.649.0 83.842.9 97.0+4.6
0.2080 86.3+10.8 88.9+5.1 88.3+£2.7 94.5+2.2
YMean+RSD (Relative standard deviation), n=3
Table 6. Detection rates of ofloxacin, norfloxacin, pefloxacin, ciprofloxacin and enrofloxacin in fish and shrimp
No. of No. of Detection rate (%)
Samples
samples detected samples OF" NP2 PR CFY EFY Total
Korean bullhead 22 4 N.D.% N.D. N.D. 1.1 1.5 1.5
Eel 33 7 N.D. N.D. N.D. 1.5 2.2 2.6
Loach 46 6 N.D. N.D. N.D. 0.7 1.9 2.2
Catfish 26 - N.D. N.D. N.D. N.D. N.D. -
Carp 38 2 N.D. N.D. N.D. N.D. 0.7 0.7
Snakehead 22 1 N.D. N.D. N.D. N.D. 04 0.4
Olive flounder 24 - N.D. N.D. N.D. N.D. N.D. -
Shrimp 14 - N.D. N.D. N.D. N.D. N.D. -
Etc. 43 - N.D. N.D. N.D. N.D. N.D. -
Total 268 20 - - - 34 6.7 7.5

YOfloxacin, ?Norfloxacin, ¥Pefloxacin, “Ciprofloxacin, YEnrofloxacin, “not detected
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Fig. 3. Chromatogram of enrofloxacin detected from eel by HPLC-FLD.
SIR of 5 Channels ES+
271 362.1 (ofloxacin)
198y 5.03e6
P ofloxacin
=]
o T T T ¥ T T T T T T T T T T T T T 13 T T T
050 1.00 1.50 200 250 3.00 350 4.00 450 5.00 550 6.00 6.50
SIR of 5 Channels ES+
1004 292 360 (enrofloxacin)
241 2.54e6
enrofloxacin
2]
0 T T T T T T T T T T T T T T T T T T T T 1" T
0.50 1.00 1.50 200 250 3.00 3.50 4.00 4.50 5.00 550 6.00 6.50
SIR of § Channels ES+
274 334 (pefloxacin)
198y 1.11e6
] pefloxacin
379 555
o T T T ¥ T T T T T T T T T T T T T T T T T
0.50 1.00 150 2.00 250 3.00 3.50 4.00 450 5.00 5.50 6.00 6.50
SIR of § Channels ES+
276 332 (ciprofloxacin)
400y 20566
2] ciprofloxacin
341
| ’\ 364 554
i}
T T u T u T T T T T T T T T T T T T T T T T T T T
0.50 1.00 1.50 2.00 250 3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50
SIR of § Channels ES+
27 320 (norfloxacin)
1007 1.30e6
ES norfloxacin
585
0 T T T T T T T T T T T T T T T T T T T Time
050 1.00 150 2.00 250 3.00 3.50 4.00 450 5.00 5.50 6.00 6.50

Fig. 4. Chromatograms of ofloxacin, norfloxacin, pefloxacin, ciprofloxacin and enrofloxacin by LC-MS using standard solutions.

THE Ak, FERE BUHY 52 Fot] s & Lo oF

glshs Zlo] Wad Ao Helth AAl FAHE ek A

3 A T FEEFE #F A7t vFE dolnw olfF % I Tl AF3H= fluoroquinolone ] &
A&AQ RUHPS Fote] e oA HES S A7 AFsH7] 918ted HPLC-FLDS} LC-MSE ©]&-3o] 4]
7} =) 5jolo} & Ao|t}, %Ath. HPLC-FLDE ©]83te] #43130S w HE3H
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Fig. 5. Chromatogram of enrofloxacin detected from eel by LC-MS.

Table 7. Contents of ciprofloxacin and enrofloxacin in detected

samples
Sum of ciprofloxacin MRL
Detected sample and enrofloxacin
(mg/kg) (mg/kg)

Korean bullhead-1 0.0487

Korean bullhead-2 0.0267

Korean bullhead-3 1.0700

Korean bullhead-4 0.0826

Loach-1 0.0154

Loach-2 0.0170

Loach-3 0.0079

Loach-4 0.0314

Loach-5 0.0284
Loach-6 0.0849 0.0

Eel-1 0.0162 ’

Eel-2 0.0272

Eel-3 0.0724

Eel-4 0.0199

Eel-5 0.0108

Eel-6 0.0925

Eel-7 0.0420

Carp-1 0.0302

Carp-2 0.0217

Snakehead-1 0.0212

YSum of ciprofloxacin and enrofloxacin contents

Fig. 6. Percentage of fish in which any fluoroquinolones were

detected.

450 5.00 5.50 6.00

AE Z+zF 0.0030-0.0083, 0.0090-0.0252 mg/kgo]A 1, LC-MSE
Z}z} 0.0019-0.0040, 0.0059-0.0122 mg/kg e = WEFHT). ofloxacin,
norfloxacin, pefloxacin, ciprofloxacin and enrofloxacin®] 3582
76.4-104.6% W2 EAFACE F 26870 st fluoroqui-
nolone”| &tA|o] ZHREFS AV AF 7.5%°] HEES LEE
Wla, A 1739041 enrofloxacin?} ciprofloxacin®] $o] &€
7122191 0.1 mgkgHth =4 HEE AT Ofloxacin, norfloxacin
I pefloxacine EE AlFoA AEEHA] U3 ciprofloxacinz}
enrofloxacin® Z}2F 3.4%%}F 6.7%2] HEES BT oFE 7
282 o) (2.6%), WIFEA (2.2%), FAN(1.5%), £01(0.7%), 7}
E4](04%) &A= LERsTE

o
ror

—_

. Wolfson JS, Hooper DC. The fluoroquinolones: Structures, mech-
anism of action, and resistance and spectra of activity in vitro.
Antimicrob. Agents Ch. 28: 581-586 (1985)

2. Blondeau JM. Fluoroquinolones: Mechanism of action classifica-
tion and development of resistance. Surv. Ophthalmol. 49: S73-
S78 (2004)

3.Koga H, Itoh A, Murayama S, Suzue S, Irikura T. Structure
activity relationships of antibacterial 6,7-and 7,8-distributed 1-
alkyl-1,4-dihydro-4-oxoquinoline-3-carboxylic  acids. J. Med.
Chem. 23: 1358-1363 (1980)

4. Kasuga Y, Sugitani A, Yamada F, Arai M, Morikawa S. Oxolinic
acid residues in tissues of cultured rainbow trout and ayu fish. J.
Food Hyg. Soc. Jpn. 25: 512-615 (1984)

5. Herikstad H, Hayers P, Mokhtar M, Fracaro ML, Threlfall EJ,
Angulo FJ. Emerging quinolone-resistant Salmonella in the USA.
Emerg. Infect. Dis. 3: 371-372 (1997)

6. Smith KE, Besser JM, Hedberg CW, Leano FT, Bender JB,
Wicklund JH, Johnson BP, Moore KA, Osterholm MT. Qui-
nolone-resistant Campylobacter jejuni infections in Minnesota.
New Engl. J. Med. 340: 1525-1532 (2003)

7.Choi YH, Kim YJ, Lee KH, Kang YI, Lee JH. Determination
and survey of fluoroquinolones in meats and eggs. Korean J. Vet.
Serv. 32: 281-286 (2009)

8. Choi YJ, Yun IR, Nam SY, Park YH, Kim BH, Son SG. Study
on analytical method of fluoroquinolone residues in eggs by LC/
MS/MS. Korean J. Vet. Serv. 30: 13-21 (2007)

9. Ralph K, Franz JH, Frank R. Simple and rapid determination of
enrofloxacin and ciprofloxacin in edible tissues by turbulent flow
chromatography/tandem mass spectrometry(TFC-MS/MS). Anal.
Chim. Acta 637: 208-213 (2009)

.Cun L, Zhanhui W, Xingyuan C, Ross CB, Suxia Z, Shuangyang
D, Xiaowei L, Jianzhong S. Development of an immunoaffinity
column method using broad-specificity monoclonal antibodies for
simultaneous extraction and cleanup of quinolone and sulfona-



o] F = %% FluoroquinoloneA] 3FFA| 9] H-4 99
q

mide antibiotics in animal muscle tissues. J. Chromatogr. A 1209: itoring of veterinary drug residues in foods produced in Korea.
1-9 (2008) Korean J. Food Sci. Technol. 42: 653-663 (2010)
11. Kim HY, Shin MS, Choi HJ, Park SJ, Song JS, Cheong SY, Choi 13. KFDA. Korea Food Code. Korea Food and Drug Administration,
SH, Lee HJ, Kim YS, Choi JC. Analysis of fluoroquinolone anti- Seoul, Korea. pp. 10-5-82 (2009)
biotics in foods. Korean J. Food Sci. Technol. 41: 636-643 (2009) 14. Roger C. Validation of chromatographic methods in biomedical
12. Kim HY, Chung SY, Choi SH, Lee JS, Choi IS, Cho MJ, Shin analysis viewpoint and discussion. J. Chromatogr. A 689: 175-

MS, Song JS, Choi JC, Park HO, Ha SC, Shin IS, Seo EC. Mon- 180 (1997)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


