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Dk OKSk NLER

Dioksinve benzeri bilelLikler heti
ve hayvan s aKlokskE a tirl¢ialdridiri t e
Lipofiiko | mal ar E nedeniyle ©°zell
DA v/ e/ il Besin zinciri Yy
saKl EKEnE etkilerler.
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Dk OKSk NLER

En - ok dibksidle, n e n
-Poliklorlu-3-dioksinler (PCDD),
PoliklorludibenzofuranlafPCDFye
-Poliklorlubifeniller( P CdB.) 0

75 PCDD |zomer|

Dioksinn 1 ki oksijen k°pr¢gseyle Dbi b I n e
| ki kl orl u benzen hal kasE i g% 4 | e
genel ismidir. jﬁr#}

Poliklorludibenzofurant e k o ksi j en KkK°©° pr ¢ S185/PCHF iZorheki b
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Almanya Kil 1999
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Almanya Ekmekat ERIWRAr E
Hollanda Patates k-a b ' u Kkaolinic il 2004
Bel -1 ka Jelatin/Hidroklorik asit (HC) 2006
Avustralya B a VHBrke bush bay2,4,5-T 2006
Hindistan Guarla Gum/PCP2007
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x HRGCMS DoKrul ama metodudur. Kay,
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TOXIC EQUIVALENT (THEPAPLANMASI

GCMS method

1/, Bi | eLi k: 1.ninkonsantrasyonu X TEF1 = TEQ1

2. Bi:l elLik X TEF2 = TEQ2

3. Bi:l eli k X TEF3 = TEQ3

n. Bi:leLik X TEFn = TEQn +

Numunenin toplam dioksin toksisitesi ToplamTE
CALUX methodu

NumuneninfTEQd e Ker i nin direkt °1 - ¢1 me-St—



DRCaluxmet odu ve g¢venilirl i Ki;

CALUX patentli bir ¢, r olap; klinik, g E ¢ a,v kaeser ile ilgil
alanlarda ve b ¢y ¢-ko Ku n lhordom analizi ¢ z e r
y 0 Ku n |teplarmI® £ e [CALUX sistemib ul u n ma k t




Bioactive Compounds

Pathway

C- and M-Dioxins PXDIVFs, dI-PXBs [(X= Cl, Br, F,
methyl)
Carcinogenic PAHs (such as Benzo{ajpyrene)

Estrogens, EDCs, Bisphencol A, Phthalates, Pesticides,
Pharmaceuticals, cosmetics
Androgens, EDC5 Bisphenol A, Pesticides,

Progestins, EDCs, Anti-babypill, Pesticides,
Pharmaceuticals
(Hut:omriumdﬁ EDCs, Asthma spray, Immumne-

Tlr'_llruld hurmnnE EDCs, Brominated flame retardants
Retinoids, Pesticides, Pharmaceuticals

Electrophiles, oxidative 5111!-55 heavy metals
B-Catenin/ invohved in development and
carcinogenesis

Carcinogens, UY

Hypoxia-mediated angiogenesis
Endoplasmatic reticulum stressors

Cytotoxic agents, Mon-specific luciferase modulators

HiF1alpha
CALUX

E

siress

Dicxin receptor
Dicxin receptor

ii

HEER
1l

p
:







Cytosol

CALUX = Chemically
Activated L Uciferase Gene
EXpression

Nucleus

Stabil transfizierte Ratten-
oder Maus-Hepatomazellen

AhR = Aromatic
Hydrocarbon Receptor




|k EMISYONUNURANIMLANMASI

DR CALUX? sisteminde, dioksin Luminometer Centro XS3

vebenzeri maddel e rgfhodpakclioh byBishit 2

h¢ecrelyayar, €K éK
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DR CALUX BEQ TRUE/ Sample DR CALLX DR CALLUX BEQ
Dilution (pM} in well TANLIS CHOICE i) code gvaluation Unit in sample
1 0,3 YANLIS pb 0271705353 pg 2,3,7,8 TCOD BEQY nolkg 2 T2E-01
1 07 YANLIS a compliant pg 2,3,7,8 TCOD BEQW nalkg 2 7BE-01
1 14,2 YANLIS b suzpect pg 2,3,7,8 TCOD BEQYW nofkg 2 38E+00
Tarama metotl|l arEyla el de edil en sonu-
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BASKILAMAANAL IZI

Numunee k sr aktaEnada an gi r

bA/l/eLi k1 er t ar! aifiNEESCNEERE
baskEIl anmasEnE kontro
kl gi seviyesine karlL

2,3,7,8,-TODD-¢klenerek
2,3,7,8,-TCDhbD:ekienmede | - ¢ | me |



BASKILAMAANAL IZI

suppresion [Uyumluluk Modu]_-!rl'\-ﬁcrosoft Excel

Girig Ekle Sayfa Duzeni Formdller Veri Gozden Gegir Gardnam

=4 Arial Tl AN == = Bilimsel - = ,—'-—‘ - H

B | .\.\_ =¥ 5 _ - | ;_’Iav_J
‘I"Epvljtlr J’ E T A L 1y \ = iE iE _..i _’EI- o 9 o a — g Elile S'I| BIEII'H o~ 5

Pano ] Yazi Tipi Hizalama Say Stiller Hicreler

!,:' Givenlik Uyanisi  Baglantilann otomatik gancellestiriimesi devre disi birakildi Icerigi Etkinlestir x

121 M fe| =(F21/(D21+E21))*100 v

1 A

2 B TCDD-3.0 TCDD-300

3 C

4 D

5 E

6 F

7 G 5
8 H i
9

10

11 TCDD-0.3 | TCDD-1.0

12

13 . TCDD-3.0 TCDD-30 TCDD-300

14

15

16

17

18 medium is prepaired with 2.8 ul of the sample/TCDD in 350 ul medium

19

20 0.4%DM50 + sample 0.4% TCDD 0.4%TCDD +sample 75% 0.4%DMSO medium

21 7272 0,318906997 2345022268 3114048548 1998621949 116,8573383 [ 0.4% 3 pM TCDD medium

22 emielTCDI 7275 3244537133 2345922268 4909044144 419284455 8781110446

23 emielTCDI 7281 0324012825 2345922268 2836452785 200245132 106,2367693

24 emielTCDI 6691 0,017276273 2345022268  2,739765343  1,772398905 115,9346241

25 emielTCDI 6690 0,027840624 2345922268 2241256222 1780322169 94 41786414

26

M 4 » M| yersion | Samples - Raw data Summary raw data Data calibration ¥ il |

|[FEE M o0 =) Iy

Hazir |




BIODETECTION SYSTEMS (E

BDS,yem maddeleri,y a K btasr¢ve b a B ke n | ®R CAbWXele
Dioksin ve dioksin benzeri PCB d ItearniEnml a n 8@ 47B25d a

st andar dikeddeo ! mu.L t ur

Appendix to ISO/IEC 17025 accreditation certificate
number: L 401

of

Valid from: 09-10-2006 till 09-10-2010

BioDetection Systems BV (BDS)

Amsterdam

HAAD VOOR ACCREDITATIE @lk\

Replaces appendix dated: n.a.

Nr. Material or Product Type of activity Internal reference number
1 Feedingstuff, fats, oils, meat Determination of activity of dioxins and | Pe-bds-051
products, dairy products and dioxin-like compounds; DR CALUX® Conform EC Commission
fish products bioassay Directive 2002/69/EC,
Conform EC Commission
R % Directive 2002/70/EC
2 Determination of activity of dioxin-like Pe-bds-051
PCB'’s; DR CALUX® bioassay and C- Conform EC Commission
SPLIT Directive 2002/69/EC,
Conform EC Commission
= Directive 2002/70/EC
3 Soil, fly-ash, blood and blood Determination of activity of dioxins and | Pe-bds-051
products dioxin-like compounds; DR CALUX® In-house method
bioassay
4 Sludge Determination of activity of dioxins and | Pe-bds-051
dioxin-like compounds; DR CALUX® Conform RIKZ protocol
A bioassay Specie*07
5 Determination of activity of estrogen Pe-bds-052
and estrogen-like compounds; ER Conform RIKZ protocol
CALUX® bioassay Specie*08
6 Surface water, influent and Determination of activity of estrogen Pe-bds-052
effluent extracts and estrogen-like compounds; ER In-house method
CALUX® bioassay
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DR CALUX ANALILANLARI
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@ Laboratories

N\
Japan: 3 Labs

© Sservice laboratories

® Consultants

China: 2

Ireland: 1 UK: 3 N
L Vietnam/Korea: 2

o
g K s Thailand: 1 & .
Netherlands 6 Labs
Germany: 2 Lab Taiwan: 4 Labs
Belgium 3 Czsch Republic: 1 \ ‘( New Zealand: 1
South America: 2 Labs Slovakia: 1 - '**r ©\
’ i Turkey: AGKLM /
France: 2 Swiss: 2

Edip Sincer

Italy: 2

4

Australia:2
Spain: 2
-—g Cyprus: 1
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Avrupa Bi r [AB)jbi¢c ny e 44f md gl kee2dlaoratuvar DR.CALUX 2
sistemini kullanarak dioksin analizinig e r - e k | e K tBulaboratkvarlardve r

bul ungukalkearnfveedral |:mi kKt i r

Belgium C.A.R.T- Universityof Liege, Liege VITO, Mol,
Czech Republicveterinary Research Institute, Brno,
The NetherlandBjioDetectionSystems, Amsterdam,
CCLB.V,, Veghel
DWR, Amsterdam,
KeuringsdiensvanWaren Zutphen
MasterlabBV, Boxmeey
RIKILT, Wageningen
AgriQuality Ltd., Lower Hutt,
New Zealangd CEFAS, Burnhanron-Crouch,
United KingdomE MP A , D¢bendor f
Switzerlangl InstitutoSuperioredi Sanitg Rome,
Italy; Kaneka Techno Research Co., Ltd., Takaszto
JapanNIES, Tsukubecity,
Public Analyst's Laboratory, Galway,
Republic of IrelangState Veterinary and Food Institute, Kosice,
Slovakig LABTRASA, Murcia,
Spain SGIT-INIA, Madrid,
Bureau of Food and Dru§langangraipei,
Taiwary Environmental Analysis Laboratory of EPA, Chung Li City



2004-2007 YILLARARASINDAXAPILAN.GBRMS |LE DR CALBGXONU ¢ L ARRA RIK INL AK T
¢ALI kK MAL ARI

WHO-PCDD/F/PCB-TEQ (1997) vs. CALUX-Total-TEQ(pg/g fat)
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y=2 652
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DR CALUX Total-TEQ
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DRCALUXNEGC/HRMSILEDIOKSINANALIZI MALIYETLERI

DR CALUX HRMS+FMS+ASH DR CALUX HRMS+FMS+ASE
Costs in Euro/sample 500y 500y First 500 First 500
1) Equipment Jaki3.aK= 13 450kS3.5k=130 4ok all= 90 dallkall=400
2) Material Costs ’ 15 20m0A=130 15 20/30/30/10=140
3) Training ’ . ’ 7 7k/E00=14 25k/800=50
4) Working hours CT: 15 CT/Eng: 30 7 15 ’ 30
5 License ’ 20 ’ 0 ’ 20 ’ 0
b} Per sample Fee ’ 25 ’ 0 ’ 25 ’ 0
7) 13C12 Stds ’ 0 ’ 3 ’ 0 ’ 10
8) 1S0 17025 20K yr=5 Akidyrs=12 " 20 ’ 40
9) ca 5% 2nd analysis ’ 0 Zy20=10 " 0 ’ 10
10} Repair Machine ’ 0 ’ 10 ’ 0 ’ 0
11) Running Cost Analyser 0 ’ 10 ’ 0 ’ 10
12) Cell Culturez inelin2) | 1 ’ 0 ’ 1 ’ 0
Costs/Sample r 96 r 2 r 200 r 1190
Final Result: Report PCOD/F/PCE-TEQ PCDD/F/PCB-TEQ PCOD/F/PCE-TEQ PCDD/F/PCE-TEQ

Approved by EC/863/2006 EC/1863/2006 ECA553/2006 ECH853/2006



ULUSLARARAS®) |_Z E N LSEAVIEI kK MAE AVRUPA
KOMKSYON, DKREKTKFLERK

6.8, 2002 R Official journal of the European Communities L 2095

CORMISSION DIRE CTIWG M2 a9 EC

of & July 2002

laying down the sampling methods and the methods of malysis for the official control of dioxins
and rhe determination of dioxin-like PCBs in foodstutfs

iText with EEA relevance

7 A screening method of analvsis with proses widely

. acceptable Ea]i-:laﬁ-:m and high }thf-:-ug hpue uaeﬁ
to select the samples with significant levels™of dicxins.
The kvels of dimins in these samples nesd to be deter-
mined by a confirmatory method of analysis. It is there-
fore appropriate to esmblish swict requirements for the
confirmatory methods of analysis and minimum require-
ments for the screening method.



AVRUPA KOMKSYON DKREKTKF

L 364(32 Ofictal Journal of the Furopean Union 30122006

COMMISSION REGULATION [EC)

af 19 Decemlser M4

byimg down methods of sampling and analysis for the official control of levels of dioxing and
dioxindike PCBs i certain foodsoffs

[Text with EEA relevaneas)

5) A screening methad of analysis with proves :
acceptanle wvalidation and hiph throuphpast e
wied o sedect the samples with sipnifican s o

dioxing and dioxmin-like PCHs. The levels of dioxins and
dioxin-like FCBs in these samples nead 0 De determined

by a comdirmatory method of amnalysis. It 8 therekore
appropriate 1o establish sirict requirements for the con-
frmakey methods o 2 amalpsis and minimum
requirements for the screening method.

Mimzoring fr the presence of doxins in foodstlfs may be performed by 2 #mtery myvaliing 2 screening method
i ander i seect those samples with levels of dioons and dioindike POTs that areCeg A besmw ar exceed
the maximum level. The concentratiom of doxms and sum of dioxing and dioxinke M0 in those samples with
sgnifcar levels neeck 10 be determined kemfrmed by 2 confrmazary meshod.




REGULATIONS

COMMISSION REGULATION (EU) No %52;’2012}
of 21 March 2012

laying down methods of sampling and analysis for the official control of levels of dioxins, dioxin-
like PCBs and non-dioxin-like PCBs in certain foodstuffs and repealing Regulation (EC)
No 1883/2006

As regards dioxins (PCDD/PCDF) and dioxin-like PCBs

The[lnt is acceptedq if the result of a single analysis

— performed by a screening method with a false-compliant rate below 5 % indicates that the level does not exceed
the respective maximum level of PCDD|Fs and the sum of PCDD|Fs and dioxin-like PCBs as laid down in
Regulatinn (EC) No 1881/2006,

Bioanalytical screening methods

— The result of the screening shall be expressed as Eompliant or suspected }{] be non-compliant (‘suspected).
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DRCALUX ¢ | N YENI KRITERLER

1.Kabul edilebilirlik 2.Metod perfor manseé

3. Kalite kontrol

31
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Biyoanalitiks o n u Bioamaahyticalequivalents (BEQ$ olarak ifade edilecek.

x  Kabul edilebilinlik kriterler

-Kal i brasyon eKrisi ve -al ELma a
-Rakamsal sonu-1|ar En:

1) Procedureblank( pr osed¢r k°r)

2) Referansnumuneg | e ger | kazanEm i -i.
-Raporl ama | I mitinin prosed¢r kb°

-Geri kazanEm or anEBER aBEBRQ@ Edhake rc
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