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APPLICATION NOTE

NanoPak-C All Carbon solid phase extraction (SPE) of Organochlorine Pesticide from Trace Amounts of
Environmental Samples

Aim: Develop and validate a reliable SPE method using NanoPak-C All-Carbon microbeads to isolate 15 OCPs from
small quantities of soil (100 mg) and river water (200 pyL) samples.

Instrumentation
GC Conditions
System Agilent GC-7890B

DB-5ms Ultra Inert

Column (5m + 250 pm « 0.25 pym)
Carrier gas Helium

Carrier gas flow rate  2.25 mL/min

CID gas Nitrogen

CID gas flow rate 1.50 mL/min

Injection type Split-less

Injection volume 2L

Injection temp 280 °C

Oven program

60 °C for 1 min, ramp to 170 °C at 40 °C/min run for 3.75 min.

Ramp to 310°C at 10°C /min run for 20.75 min.

MS Conditions

System Agilent MS-7000D
Source temp 280 °C

Transfer line temp 280°C

MS1 & MS2 quad temp 150 °C

Run mode

electron ionization (EI)

Electron energy 70 eV

Scanning range 10 - 500 amu

Probe Analytes

EPA Pesticide Mix product No. 48858-U (Supelco Merck, USA)

Retention  Collision
Time energy

Name of OCP (min) (eV)
ALPHA-BHC 7.74 5,20,40,45
BETA-BHC 8.10 20,45,5,40
GAMMA-BHC 8.27 5,20,40,45
DELTA-BHC 8.72 5,20,40,45
HEPTACHLOR 9.50 10
ALDRIN 10.14 25,30,40,10
HEPTACHLOR EPOXIDE 10.82 10
ENDOSULFAN I (ALPHA) 11.50 15,25,35
4,4'-DDE 11.8345,30,45,15
DIELDRIN 11.99 25,30,40
ENDRIN 12.38 30,25,40
4,4'-DDD 12.60 20,30
ENDOSULFAN II (BETA) 12.59 30,45
4,4'-DDT 13.30 20,30
ENDOSULFAN SULFATE 13.60 15,45

Methods

Spike Environmental Matrix
20 pL stock solution

'

Liquid Extraction
250 pL CH30H (+750 pL H,0 for soil) followed by 0.45 pm
filtration

'

Solid Phase Extraction
Condition 500 pL CH30H — Load 800 pL sample — Elute
1mL n-hexane/CH,CL, (70:30)

v

Evaporate & Reconstitute
Bake samples at 60°C
Add 1 mL isooctane

'

GC-MS/MS Analysis

Results

GC Chromatogram of Pesticides

+TIC MRM (** > **) OC MixPesticides 100 ppb.D (OC MixPesticides 100 ppb)

£ x10 6
S ]
3
S 26
2.4
2.2
24
1.84
164
1.44
1.24
1
0.8
0.6
0.4
0.24
7 ) i | | T
7.5 85 95 10 105 11 1.5 12 125 13 135
Acquisition Time (min)
Recovery
. = imL 30mg
Soil Sample L 100ms
=3mL 30mg
200 3mL 50mg
o | = 3mL 100mg
= 180 = 3ml_ 250mg
=) I = 3mL 500mg
2 " = 6ml 500mg
> 120
2 100
8
3
60
a0
20 v T ?
o Laletoe alalule Jalor ssliaht alifon olaloo slflon au il
AD AES AHC  BES BHC DHGC DED ooT
Organochlorine Pesticide
. =tmL 30,
River Water Sample mi. 100my
«3mL 30mg
100 ImL 50mg
% = 3mL 100mg
= 3mL 250mg
80 = 3ml 500mg
7 = 6imL 500mg
8
50 i
40
0: 1 i
20 | A
10 1 = I '.,m lll.l 7= I
. o T ' .
o Lot st oxl vt ik e, st R Y o AR i
ALD AES AMC BES BHC DMC DED ESS END GHC HEC HCE DDE DO

00D
Organochlorine Pesticide

DT

Average pesticide recovery from river water is reported from 68.79 + 8.01
through 275.15 £ 67.61 (ug/kg) across the six tested SPE bed weights.
Recovery from soil samples ranges from 117.15 + 42.52 through 158.85
+ 101.5 (pg/kg) across the six tested SPE bed weights.




