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— Lipophilic
— Bio-accumulative

e Health Effects

— Endocrine disruptors
— Reproductive effects



* Method Updates
e Future Work
 Conclusions



Sample Clean-up with manually
packed acid silica column

|

Matrix change and sample
concentration to ~80uL

|

Internal Standard spike and
transfer to GC vial for analysis




— PBDEs (~ % hr/sample)

Total time:
~ 1.5 hrs/sample

— Run concurrently
— PCBs/OCPs

Total time:
~ 2.5 hrs/sample

Upgraded to GC-tandem MS




Measured on GC-ECD (two columns) or
GC-HRMS (one column)

Measured on GC-HRMS
(one column)

Organochlorine
Pesticides (OCPs)

Polychlorinated
Biphenyls (PCBSs)

Polybrominated Diphenyl
Ethers (PBDES)

B-BHC PCB66 BDE17
HCB PCB74 BDE?28
Oxychlordane PCB99 BDE47
Trans-nonachlor PCB101 BDEGG
p,p’-DDE PCB105 BDE85
0,p’-DDT PCB118 BDE99
p,p’-DDT PCB138 BDE100
PCB153 BDE153

PCB156 BDE154

PCB170 BDE183

PCB180 BDE196

PCB183 BDE197

PCB187 BDE201

PCB194 BDE202

PCB203 BDE203

BDE206

BDE207

BDE208

BDE209




— All analytes from GC-ECD (PCBs/OCPs)
— Shorter analysis time than GC-ECD

— Additional analytes
* PCB28, PCB167
* “major” PBDEs
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Agilent 7890A GC + Helium (2.25mL/min)

— Injector — Qal andoQ3

* Pulsed Splitless * 150°C

e 250°C * MS1 resolution: 1.2amu
— Column e MS2 resolution: 1.2amu

— Detector:

* Flow Rate: 1ImL/min
* Time filter peak width: 0.7s

e Carrier Gas: Helium
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Loss of 2 x ClI
In Collision Cell

Cl




Precursor Product Loss of
TCMX M+ [M - 1Cl]+ 1 x Cl
HCB M-+ [M - 2Cl]+ 2 x Cl
p,p'-DDE M+ [M - 2Cl]+ 2 xCl
t-nonachlor [M - 1Cl]+ [M - 3Cl]+ 2 x Cl
B-BHC [M - 3CI]+ [M - 4CI]+ 1xCl
DDT (o,p' and p,p')| [M -CCls]+ |[[M-CCl3-2Cl]+| 2xCl

Oxychlordane




— 0.05 - 0.15 ng/mL for OCPs
* Linearity Ranges

— 0.01 -3 ng/mL for PCBs

— 0.05 — 80 ng/mL for OCPs
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* External Surrogate



BEST | MIEEP (M) | MIEEP (CB)| Zota | FA Study | FOX Study
N=110 | N=77 N = 63 N=38 | N=25 | N=101
BDE17 2% 0% 3% 0% 0% 1%
BDE28 92% 36% 13% 32% 84% 97%
BDE47 99% 92% 67% 74% 84% 99%
BDE66 9% 4% 0% 0% 0% 6%
BDES5 20% 6% 3% 5% 16% 35%
BDE99 81% 61% 25% 63% 92% 90%
BDE100 89% 90% 56% 74% 100% 98%
BDE153 99% 90% 37% 68% 100% 100%
BDE 154 17% 9% 0% 0% 12% 20%
BDE183 4% 4% 2% 3% 8% 5%
BDE196 3% 3% 0% 0% 0% 2%
BDE197 43% 36% 0% 3% 60% 62%
BDE201 5% 3% 0% 3% 0% 5%
BDE202 1% 0% 0% 0% 0% 1%
BDE203 1% 1% 0% 0% 0% 1%
BDE206 5% 4% 3% 0% 0% 12%
BDE207 18% 23% 3% 0% 0% 50%
BDE208 3% 9% 2% 0% 0% 8%
BDE209 38% 53% 17% 0% 36% 29%




MIEEP (M) | MIEEP (CB) FA Study | FOX Study
N=110 | N=77 N = 63 N=38 | N=25 | N=101
BDE17 2% 0% 3% 0% 0% 1%
BDE28 92% 36% 13% 32% 84% 97%
BDE47 99% 92% 67% 74% 84% 99%
BDE66 9% 4% 0% 0% 0% 6%
BDES5 20% 6% 3% 5% 16% 35%
BDE99 81% 61% 25% 63% 92% 90%
BDE100 89% 90% 56% 74% 100% 98%
BDE153 99% 90% 37% 68% 100% 100%
BDE 154 17% 9% 0% 0% 12% 20%
BDE183 4% 4% 2% 3% 8% 5%
BDE196 3% 3% 0% 0% 0% 2%
BDE197 43% 36% 0% 3% 60% 62%
BDE201 5% 3% 0% 3% 0% 5%
BDE202 1% 0% 0% 0% 0% 1%
BDE203 1% 1% 0% 0% 0% 1%
BDE206 5% 4% 3% 0% 0% 12%
BDE207 18% 23% 3% 0% 0% 50%
BDE208 3% 9% 2% 0% 0% 8%
BDE209 38% 53% 17% 0% 36% 29%
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@ Whole Blood Spike = NIST SRM % Recovery: 86 —112%
% Error: 1 —10%

BDE47 BDE99 BDE100 BDE153 BDE154
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e Children’s Whole Blood
(Case)

MMMMM

GOAL: To measure PCBs, PBDEs, and OCPs in
100uL of whole blood using a GC-MS/MS with a
single injection
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—HT8-PCB —DB-5ms

20 40 60 80
Time (minutes)

* Based on Lin et al, 2013 Talanta 113: 41-48




+EI EIC MRM CID@30.0 (325.9000, 325.8000 -> 219.0000) QCC_7.D
12 12|13 13114

HT8-PCB

BD-99
BDE10(

/\ BDEJU o4 BDE153

+El MRM CID@30.0 (486.0000 -> 325.5000) QCC_dil_7.D

7-51 9l10 1011 BDE100 1112 12|13

"o DB-5ms
BDE99

..| BDE47

> BDE154

] { ﬂ BDE153
M

23 235 24 24.5 25 255 26 265 27 275 28 285 29 295 30
Counts vs. Acquisition Time (min)




14‘15

HT8-PCB

HT8-PCB DB-5ms

BDEA47

0.014

0.015

BDE99

0.009

0.010

BDE100 0.005 0.014
BDE153 0.001 0.002
BOHAT BDE154 0.002 0.003
BDE 154
ﬂ BDE153
| . A

27.
Counts vs. Acquisition Time (min)




+EI TIC MRM (** ->**) QCC_dil_7.d
1 112 2|13 3|4 4/5

HT8-PCB
34 Peaks

(two overlap)

+EI TIC MRM CID@** (** ->**) QCC_7.d
1 112 2|3 3|4 415 5(6 6|7 7|8 8|9 9(10 10{11 1112|113 13

" DB-5ms
0.8- 32 Peaks
06/ (four overlap

NS

ol ] | mEAn

7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34
Counts (%) vs. Acquisition Time (min)




+EI TIC MRM (** ->**) QCC_dil_7.d
1 112 2|13 3|4 4|5

Compound 1| Compound 2 1

PCB14 HCB HT8-PCB
34 Peaks

(two overlap)

PCB-101 t-nonachlor

W

R.T. Compound 1| Compound 2
x1(1) 12 +EI TIC MRM CID@** (** -> **) QCC_7.d
o 1P B9 4 1345 PCB74 |Oxychlordane|® 13
0_;, Y DB-5ms
08 17.0 PCB165* o,p’-DDT 32 Peaks
0.7

four overla

o] 18.9 PCB138 p,p’-DDT ( P)
oo 23.9 PCB194 BDE100
0.2
ol ] L Mo e
-0.1-

7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34
Counts (%) vs. Acquisition Time (min)



= PCB118
»PCB138
e PCB153
+ PCB180

0.5

1.0 1.5
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2.5



m BDE47

+~ BDE99

+ BDE100

A BDE153

0.0 0.5 1.0 1.5 2.0
15m DB-5MS High Resolution GC-MS



m HT8-PCB m DB-5ms

IDL=S/N=25

BDE47 BDE99 BDE100 BDE153 BDE154



mHT8-PCB  mDB-5ms

= MDL using DB-5ms

MDL = 3 * O gjank)
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mHT8-PCB mDB-5ms mMDL using DB-5ms
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m Matrix Spike
* External Surrogate

% Recovery: 48 —124%
% Error: 4 —17%
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Santa Rosa

Three Generation Study

Children Mothers BBCC Study Mothers Daughters
N 194 50 100 492 300

Vol Serum 100uL 1mL 2mL 1mL 1mL

D.F.>50%| . PCB105 | . PCB99 | | PCB28 | | PCB28 | . . PCB28
............... PCB118 | PCB105 | PCBr4 | PCB66 |  PCB66
............... PCB138 | PCB118 | PCB99 | PCB74 |  PCB74
............... PCB153 | PCB138 | PCB101 | PCB99 | PCB99
............... PCB180 | PCB153 | PCB118 | PCB101 | PCB101
.............. pp-DDE | PCB170 | PCB138 | PCB105 | PCB118
.............. pp-DDT | PCB180 | PCB1583 | PCB118 | PCB138
Trans-nonachlor| ~ PCB187 | | PCB156 | PCB138 | . PCB153
................. BDE47 | PCB194 | PCB170 | PCB153 | PCB156
................. BDE99 | BBHC | PCB180 | PCB156 | PCB167
............... BDE10OO |  HCB | PCB187 | PCB167 | PCB170
............... BDE153 | Oxychlordane | PCB203 | PCB170 | PCB180
.................................................................... op-DDT | BBHC | PCB183 | PCB183
.................................................................... pp-DDE | HCB | _PCB187 | PCB187
.................................................................... p,p-DDT | Oxychlordane | = PCB180 |  PCB194
......................................................... Trans-nonachlor| ~ p,p-DDE | = PCB194 |  PCB203
....................................................................... BDE47 | pp-DDT | PCB203 | = HCB
....................................................................... BDE99  |Trans-nonachlor| ~ B-BHC | Oxychlordane
). BDET0OO BDE47 | . HCB | . 0,p-DDT
). BDE183 1 BDE99 = | Oxychlordane | p.p-DDE
............................................................................................................................ BDE100 | op-DDT |  pp-DDT
S AN N BDE153 | p,p-DDE | Trans-nonachlor
.................................................................................................................................................................................. p.p-DDT | . BDE47
...................................................................................................................................................................... Trans-nonachlor | ~ BDE99
....................................................... BDE100

BDE153




mNIST SRM

m Matrix Spike

% Recovery: 69 —-111%

% Error: 1 —10%
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% Recovery: 91 — 109%
% Error:3—-11%

m Matrix Spike ®mNIST SRM

BDE17 BDE28 BDE85 BDE183



IDL: S/N =5

0.025

0.000 ---..III

BDE17 BDE28 BDE47 BDE99 BDE100 BDE85 BDE154 BDE153 BDE183

Conc (pg/ul)




— Will increase sample throughput
— No high MW BDEs (e.g. BDE209)

* Process Expanded BEST study on GC-HRMS
with new method



* When method is transferred to GC-HRMS
should reduce sample analysis time and
increase sample throughput by ~ 3-fold.



 Weihong Guo
e DTSC staff



