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INTRODUCTION

We suggesta new simultaneousanalysisor PCDD¢ PCDF$ PCBs PBDE
In food samples In this presentation,we report a validated simultaneous
analysiscombinedof the systemand GCHRMSor the monitoring of PCDD
| PCDF$ PCB% PBDEm food oll. Thisreport mainlyshowsapplicationsof
the PBDEsneasurementmethod with use of the system Basedon the
resultsof quality control (QC)samplesreal samples(unknown),procedure
blanks, and certified reference material (CRM samples,this report Is
discussedRSD,LOQ, trueness and recovery of PBDEsn PCBfractions
obtainedfrom the system

CONCLUSIONS

The GOHT systemmay perform simultaneousanalysisof PBDEgogether with
dioxinsand PCBsn food fat. Truenessobtained by use of CRMis within £20%
209R S O .bBrki&dery low. Theminimum recoveryis 54% of 209-decaBDE
However209R S O | . reed®veéiésn someof unknownsamplesare below 40%
We guessone reasonwhy the low recoveryis causedby purification shortageon
purification columns There is a necessaryto keep studying ruggednessand
stability of this simultaneousanalysis




SAMPLES AND STANDARD SOLUTIONS

Cod Liver Ol EDF5462 CIL Inc., TruenessRkRepeatability, Recovery
QC samplé&ishOil (Menhaden) F80201L SIGMA
PFAD an EUaboratory _
_ Ruggedness(minor changes), Recovery
Pork fat Freezedried & Soxhlet extracted

Egg fat (7:3/Tol:Ace) (in our laboratory)

Internal STD Recovery STD

Wellington Laboratories Inc., : B0 SG/MBDEMXGSTK/MBDESSG-STK/BDIMXE
3L / 4Br(3C,,)diphenyl ether

Mp [ -OIBrieC jdi@henyl ether

- | eth
HY [ k-TriBrE&Q Miph@nyl ether TRl K TG gdpheayl ether 20 ppb
nt[ «k -TetEaBrdC jipheryl ether 20 ppb
bd[ «k HPEMaREQ Miph@iylpether
M n[ K -RebtaBEXp)diphenyl ether
- diphenyl gth
MHCl K -BentaBRLEEpheyl gther MOY [ K H-BexaBHC3)diphenyD&eiQ 40 ppb

Mp o[ K H-BaxdaB3g Jdipliehypether Q
Mpn|[ K H-BaxaB3g Jdipliehypekher Q

My o[ K H ZHe@MaBdX jdiphe®t gther> c
MAPT [ K HZHAEBRBECG)ARhenY etEX C :

HAT[ K HIZH NomBEBGHiphEnyl @thep : L5 el Hnc[ K HZIHABREEQMpEmneher=p 100 ppb
209L / DecaBHC, ,)diphenyl ether PP

40 ppb

Added amount4® [ Ay 5SSOIl yS



GC-MS CONDITIONS

GasChromatography Agilent 6890N GC

Column

GC tempprogram

Total Time

Inlet

Carrier Gas

Transfer Line

Mass Spectrometer IM800 (JEOL Co., Ltd.)

lonization

Non-polarfused silica capillary coumn 1.5nDBp | ¢ 6 mMpYI ndPHpYYLS5 E no

135/ 0 0 Y A ylokyny °/Th &1 mYp X yKOY Al °/Mh &y YiA°Y v Y Rf /P CH3.85mip)
30 min
LY2SOUA2Z2Y °CGt3plitlds¥ H>[ = HcCA
He, Constant Flow1.2 mL/min

Non-polarfused silica capillary column 1m, 280

El, Chamber Temperature 280> +2f (0 3Soy S+> 9YA&aaAazy /[ dz2NNByd pn

Gruopl Gruop2 Gruop3 Gruop4 Gruopb Gruop6

Start time [min]

3.0 5.2 8.8 13.6 22.1 27.0

MoBDEs

247.9837/249.9816

®c1>-MoBDEs

260.0239/262.0219

DIBDEs

325.8942/327.8921

®ci>-DIBDESs

337.9344/339.9324

TrBDEs

405.8027/407.8006

Y01 TrBDES

417.8429/419.8409

TeBDEs

483.7132/485.7111

®0i2-TeBDEs

495.7534/497.7514

PeBDEs

563.6216/565.6196

012-PeBDESs

575.6619/577.6599

HxBDEs

481.6976/483.6957

YCi-HxBDES

493.7379/495.7390

HpBDEs

561.6060/563.6040

“C12-HpBDES

573.6462/575.6442

OcBDEs

799.3510/801.3490

Yc12-0cBDESs

811.3912/813.3892

NoBDEs

719.4250/721.4230

®c12-NoBDESs

731.4652/733.4632

DeBDE

797.3355/799.3335

®ci2-DeBDE

809.3758/811.3737

Lock Mass

254.9856 342.9792 480.9697 554.9665 730.9537 780.9505




SAMPLE PREPARATION WITH THE SYSTEM

@)
Add 0.5mLstoaml I
Of EIMI mm& . used primarily as a solvent and diluents,

(C H 62) being favored because of itsw cost, low
4’8 / toxicity, and agreeable odor.

g &
< = & o
Conditioning Applying Samples Cleaning the column top

Becauseadsorptionactivity of the silicagel in the purification columnis too strong for PBDES
whenapplyingsample,it is necessaryo add a polar-solventin the samplesolutions,for example,
Ethyl Acetate, Dichloromethaneor Diethyl ether. Also, it IS necessaryto pay attention that
additiveamountof the polarsolventswill varydependingon the samplevolumeasfollows.

Conditioning of column FatSample Ethyl Acetate

KL g 2 mL

15 to 20 mL of Hexane ¥ M I G2 H 1mL to 1.5 mL
X HOp I 02 0.5 mL to less than 1 mL


https://ja.wikipedia.org/wiki/%E3%83%95%E3%82%A1%E3%82%A4%E3%83%AB:Ethyl-acetate-2D-skeletal.png

CHROMATOGRAMS & DETECTION LIMITS

- Standard 20ppb x 2L injection Quantity detected in a low level ample

Bz-r“xe‘3 1 ‘ #3-BrDE

R W“WMWWWMWWMMMMW

3.6 3.8 4.0 42 44 46 48 50 3.6 38 4.0 42 4.4 46 4.8 50
;‘
BC e ‘ 1 MM‘WL\/\/\/‘/\//\”V‘NM
3.6 38 4.0 4.2 4.4 4.6 48 5.0 36 38 40 42 4.4 46 48 50
| #7-diBrDE . 4.8xe3] ) _
2B #15diBrDE ‘ #15 : S/IN=8 (0.04 pg) WVJ/\
68 69 70 71 72 73 74 75 76 177 78 1719 68 69 70 71 v2 73 74 75 76 77 78 79
13(:1 Z'L.exee ’ . 1.6X661 ‘
68 69 70 71 72 173 7.9 68 69 70 71 72 73 74 75 76 77 18 79
1xe6 .
3Br #17-tr|BrDE. #284riBIDE 353 #28 : SIN=6.7 (0.09 pg)
0 92 93 94 95 96 97 102 92 93 94 95 96 97 98 99 100 101 102
13C.|. 8xe5 | 8xe5 |
2
0 92 93 94 95 96 97 101 10.2 0 92 93 94 95 96 97 98 99 100 101 102
qes 2xed | | . _
“ ‘ ‘ ‘ ) N .
0 114 11.6 1.8 120 122 124 126 128 130 132 134 0 114 116 118 12.0 124 126 128 130 132 134
136, | A A =] L
2 _L AN
0 114 116 118 120 122 124 126 128 130 132 134 0 114 116 118 120 122 124 126 128 130 132 134
i 1.6xe4 | )
aes| [(#100 #99 #126 #99 : SIN=116 (3.4 pg)
5Br #119 | . ‘ A\
0 138 140 142 144 146 148 150 152 154 16.2 138 140 142 144 146 148 150 152 154 156 158 160 162
13~ 3x€5 | A 2.5xe5 |
Cr A A A A A
0 138 140 142 144 146 148 150 152 154 156 158 16.2 0 138 140 142 144 146 148 150 152 154 156 158 160 162






