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Organochlorines (OC) are a group of pesticides that have been 
used throughout history to protect crops and control insect 
disease vectors. Organochlorines are lipophilic and hydrophobic 
chemicals and are difficult toxicants to break down in the body. 
As a result, large scale poisoning affected the bird population 
causing birds to lay soft-shelled eggs. Concerns about OC effects 
of environmental and human health led to a ban on all OC in 
1990. However, the ban on organochlorines did not call for the 
removal of stored OC and thus they still pose a significant health 
and environmental hazard. Recently, dead and incapacitated 
raptors were found in and around the Charlotte area, several 
months apart. While alive, many exhibited symptoms of 
organochlorine poisoning, including convulsions, and tremors. 
The birds were eventually brought to the Carolina Raptor Center 
in Huntersville, North Carolina where an autopsy was performed 
and samples were sent to diagnostic analytical labs where OCs 
were found at very high concentrations.

Introduction

1. Produce a reliable and consistent analytical method for OC 
identification and quantification

2. Confirm diagnostic lab’s extreme OC values 
3. Investigate the source of OC by analyzing environmental 

samples in and around Charlotte, North Carolina
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Fig 2. Red-Shouldered Hawk Fig 3. Barred Owl

Fig. 1. Common Organochlorines

1. Add Na2So4 (Desiccant) at 10x weight
2. Inject 10 uL TCMX/DCBP internal 

Standard 
3. Grind with Mortar and Pestle until a 

homogenous “sandy” texture is achieved
4. Suspend in 20 mL Hexane
5. Shake 24 hrs over night

Centrifuge and collect 
supernatant

1. Rotary Evaporate sample
2. Resuspend in 1 mL Hexane
3. Add sample to QuEChERS Kit

Use GC/MS for sample 
identification and 
quantification

1. Construct a 
calibration curve 
using known 
standards 

2. Approximate 
concentration from 
constructed curve.

• Results are inconsistent due to large amount of fats and 
fatty acids. 

• Calibration curve was created successfully, however there 
is interference from background at lower concentrations 

• Additional washes of sample were inconclusive
• Improve protocol to wash fats out of samples 
• Complete goals 2 and 3 accordingly

1-2 g liver

Fats found in
hexane Blanks
after runs of liver

Cholesterol and 
fatty acids

TCMX
DCBP

PEAK LIST

ES1_TCMX_DCBP.raw

RT: 5.63 - 6.16

Number of detected peaks: 72

Apex RT Start RT End RT Area %Area Height %Height

4.03 4 4.04 5770250 0.24 3927941 0.67

4.07 4.04 4.16 14869045 0.62 7665988 1.31

4.21 4.16 4.28 796881.6 0.03 257635.4 0.04

4.35 4.33 4.43 409648.5 0.02 146980.1 0.03

4.47 4.44 4.49 165063.5 0.01 169448 0.03

4.52 4.49 4.55 824599.3 0.03 618972 0.11

4.59 4.58 4.61 41439.4 0 46613.5 0.01

4.68 4.65 4.7 239198.1 0.01 172905.3 0.03

4.74 4.7 4.77 1041987 0.04 500987.8 0.09

4.8 4.77 4.83 1218789 0.05 733452.5 0.13

4.86 4.83 4.87 1573946 0.07 964429.3 0.16

4.9 4.87 4.93 2088339 0.09 1116510 0.19

4.99 4.93 5.08 4368653 0.18 825500.8 0.14

5.12 5.08 5.15 1028259 0.04 596766.8 0.1

5.18 5.15 5.21 2625629 0.11 2108496 0.36

5.25 5.21 5.34 29782515 1.24 16581537 2.83

5.37 5.34 5.41 2393632 0.1 1786330 0.31

5.49 5.44 5.56 1864638 0.08 566350.9 0.1

5.58 5.56 5.62 126298.1 0.01 107698.3 0.02

5.7 5.62 5.71 461411.1 0.02 232802.8 0.04

5.8 5.71 5.86 1138229 0.05 211978.2 0.04

5.89 5.86 5.95 8078250 0.34 6319535 1.08

5.98 5.95 6.04 2135507 0.09 789998 0.13

6.07 6.04 6.12 1048898 0.04 375483 0.06

6.18 6.14 6.2 2777090 0.12 2619016 0.45

6.26 6.2 6.27 6675632 0.28 3032817 0.52

6.3 6.27 6.36 11264612 0.47 5970162 1.02

6.39 6.36 6.46 6593501 0.27 2695275 0.46

6.51 6.49 6.55 560013.6 0.02 506008 0.09

6.6 6.55 6.61 150466.9 0.01 84292 0.01

6.67 6.61 6.69 286730.3 0.01 85834.6 0.01

6.72 6.69 6.73 541954.2 0.02 310898.7 0.05

6.76 6.73 6.78 427534.4 0.02 262288.3 0.04

6.82 6.78 6.84 1378807 0.06 783604.3 0.13

6.9 6.84 7 5238968 0.22 921378 0.16

7.03 7 7.07 1606877 0.07 855922.6 0.15

7.12 7.07 7.13 1227881 0.05 796006.8 0.14

7.16 7.15 7.18 3253429 0.14 3133279 0.54

7.27 7.18 7.44 2.2E+08 9.19 57048808 9.75

7.46 7.44 7.47 338513.8 0.01 381642 0.07

7.5 7.47 7.6 4129831 0.17 1350675 0.23

7.65 7.62 7.68 3545950 0.15 1865512 0.32

7.74 7.71 7.8 4247981 0.18 1868371 0.32

7.89 7.84 7.9 53766091 2.24 44025440 7.52

7.99 7.9 8 4.58E+08 19.09 1.3E+08 22.29

8.05 8 8.3 9.24E+08 38.53 1.33E+08 22.72

8.32 8.3 8.44 88672356 3.7 14558292 2.49

8.48 8.44 8.5 50168682 2.09 21951658 3.75

8.57 8.5 8.69 1.68E+08 7.01 22134806 3.78

8.7 8.69 8.81 1.32E+08 5.5 24276437 4.15

8.88 8.87 8.93 4634195 0.19 1873909 0.32

8.97 8.93 9.04 7035355 0.29 3496432 0.6

9.1 9.07 9.14 4768427 0.2 1428475 0.24

9.23 9.22 9.27 5517022 0.23 3903530 0.67

9.3 9.27 9.42 27466898 1.15 10086548 1.72

9.45 9.42 9.56 5671967 0.24 1223943 0.21

9.61 9.58 9.71 5364786 0.22 1230688 0.21

9.75 9.71 9.84 8428994 0.35 4354947 0.74

9.9 9.87 10 3545467 0.15 1221449 0.21

10.05 10 10.08 3532901 0.15 1769001 0.3

10.13 10.08 10.15 2807120 0.12 1246621 0.21

10.18 10.15 10.26 3066926 0.13 970780.1 0.17

10.37 10.26 10.49 20297422 0.85 9973095 1.7

10.53 10.49 10.58 1152443 0.05 450507.8 0.08

10.61 10.58 10.73 5612960 0.23 1069139 0.18

10.75 10.73 10.8 261615.7 0.01 181202.5 0.03

10.93 10.8 11.01 21892570 0.91 4111545 0.7

11.06 11.01 11.12 1927670 0.08 1121864 0.19

11.16 11.12 11.2 6301002 0.26 2428993 0.42

11.33 11.25 11.45 22524117 0.94 10896791 1.86

11.49 11.45 11.6 2668553 0.11 353558 0.06

11.62 11.6 11.63 165103 0.01 147305 0.03

PEAK LIST

ES1_TCMX_DCBP.raw

RT: 5.63 - 6.16

Number of detected peaks: 72

Apex RT Start RT End RT Area %Area Height %Height

4.03 4 4.04 5770250 0.24 3927941 0.67

4.07 4.04 4.16 14869045 0.62 7665988 1.31

4.21 4.16 4.28 796881.6 0.03 257635.4 0.04

4.35 4.33 4.43 409648.5 0.02 146980.1 0.03

4.47 4.44 4.49 165063.5 0.01 169448 0.03

4.52 4.49 4.55 824599.3 0.03 618972 0.11

4.59 4.58 4.61 41439.4 0 46613.5 0.01

4.68 4.65 4.7 239198.1 0.01 172905.3 0.03

4.74 4.7 4.77 1041987 0.04 500987.8 0.09

4.8 4.77 4.83 1218789 0.05 733452.5 0.13

4.86 4.83 4.87 1573946 0.07 964429.3 0.16

4.9 4.87 4.93 2088339 0.09 1116510 0.19

4.99 4.93 5.08 4368653 0.18 825500.8 0.14

5.12 5.08 5.15 1028259 0.04 596766.8 0.1

5.18 5.15 5.21 2625629 0.11 2108496 0.36

5.25 5.21 5.34 29782515 1.24 16581537 2.83

5.37 5.34 5.41 2393632 0.1 1786330 0.31

5.49 5.44 5.56 1864638 0.08 566350.9 0.1

5.58 5.56 5.62 126298.1 0.01 107698.3 0.02

5.7 5.62 5.71 461411.1 0.02 232802.8 0.04

5.8 5.71 5.86 1138229 0.05 211978.2 0.04

5.89 5.86 5.95 8078250 0.34 6319535 1.08

5.98 5.95 6.04 2135507 0.09 789998 0.13

6.07 6.04 6.12 1048898 0.04 375483 0.06

6.18 6.14 6.2 2777090 0.12 2619016 0.45

6.26 6.2 6.27 6675632 0.28 3032817 0.52

6.3 6.27 6.36 11264612 0.47 5970162 1.02

6.39 6.36 6.46 6593501 0.27 2695275 0.46

6.51 6.49 6.55 560013.6 0.02 506008 0.09

6.6 6.55 6.61 150466.9 0.01 84292 0.01

6.67 6.61 6.69 286730.3 0.01 85834.6 0.01

6.72 6.69 6.73 541954.2 0.02 310898.7 0.05

6.76 6.73 6.78 427534.4 0.02 262288.3 0.04

6.82 6.78 6.84 1378807 0.06 783604.3 0.13

6.9 6.84 7 5238968 0.22 921378 0.16

7.03 7 7.07 1606877 0.07 855922.6 0.15

7.12 7.07 7.13 1227881 0.05 796006.8 0.14

7.16 7.15 7.18 3253429 0.14 3133279 0.54

7.27 7.18 7.44 2.2E+08 9.19 57048808 9.75

7.46 7.44 7.47 338513.8 0.01 381642 0.07

7.5 7.47 7.6 4129831 0.17 1350675 0.23

7.65 7.62 7.68 3545950 0.15 1865512 0.32

7.74 7.71 7.8 4247981 0.18 1868371 0.32

7.89 7.84 7.9 53766091 2.24 44025440 7.52

7.99 7.9 8 4.58E+08 19.09 1.3E+08 22.29

8.05 8 8.3 9.24E+08 38.53 1.33E+08 22.72

8.32 8.3 8.44 88672356 3.7 14558292 2.49

8.48 8.44 8.5 50168682 2.09 21951658 3.75

8.57 8.5 8.69 1.68E+08 7.01 22134806 3.78

8.7 8.69 8.81 1.32E+08 5.5 24276437 4.15

8.88 8.87 8.93 4634195 0.19 1873909 0.32

8.97 8.93 9.04 7035355 0.29 3496432 0.6

9.1 9.07 9.14 4768427 0.2 1428475 0.24

9.23 9.22 9.27 5517022 0.23 3903530 0.67

9.3 9.27 9.42 27466898 1.15 10086548 1.72

9.45 9.42 9.56 5671967 0.24 1223943 0.21

9.61 9.58 9.71 5364786 0.22 1230688 0.21

9.75 9.71 9.84 8428994 0.35 4354947 0.74

9.9 9.87 10 3545467 0.15 1221449 0.21

10.05 10 10.08 3532901 0.15 1769001 0.3

10.13 10.08 10.15 2807120 0.12 1246621 0.21

10.18 10.15 10.26 3066926 0.13 970780.1 0.17

10.37 10.26 10.49 20297422 0.85 9973095 1.7

10.53 10.49 10.58 1152443 0.05 450507.8 0.08

10.61 10.58 10.73 5612960 0.23 1069139 0.18

10.75 10.73 10.8 261615.7 0.01 181202.5 0.03

10.93 10.8 11.01 21892570 0.91 4111545 0.7

11.06 11.01 11.12 1927670 0.08 1121864 0.19

11.16 11.12 11.2 6301002 0.26 2428993 0.42

11.33 11.25 11.45 22524117 0.94 10896791 1.86

11.49 11.45 11.6 2668553 0.11 353558 0.06

11.62 11.6 11.63 165103 0.01 147305 0.03

(807825+173370)/817092 =10.09877 (~100% Recovery) 

TCMX DCBP

DS1 9.263224 8.954077

ES1 10.09877 12.26206

SS1 10.84294 14.59263

Average 10.06831 11.93626

St. Dev. 0.790296 2.833362

Compound

Sample

Expected: 10


