A.E. MARTIN, J. PAGAN, et al.		Surfactant testing using an improved method
Supplemental Information: Gas Chromatography Analysis and Data
Analysis of the residual oil remaining on the washed and rinsed feathers (i.e., the extract) was carried out on an HP 5890 gas chromatograph with an autosampler, using a 25 m x 0.2 mm x 0.33 μm nonpolar HP Ultra 1 dimethylpolysiloxane column. GC conditions are listed below.
Supplemental Table 1: GC conditions
	Condition
	Setting

	Injector Temperature
	285°C

	Detector Temperature
	250°C

	Head pressure
	20 psi; 40 mL/min on split vent

	Oven program
	80°C for 1 minute then 10°C/min to 190°C, then 25°C/min to 300°C, hold 5.6 minutes



Supplemental Table 2: Instrument response factors relative to 1-octadecene = 1.00 (calculated as mass ratio of component to standard divided by the area ratio of component to standard)
	o-xylene
	0.6453

	mesitylene
	0.6526

	n-butylcyclohexane
	0.6512

	n-butylbenzene
	0.6040

	tetralin
	0.5894

	naphthalene
	0.5684

	n-dodecane
	0.6063

	tetradecane
	0.6133

	n-eicosane
	1.6996



[bookmark: _1788349929]Supplemental Table 3:  GC Data
	Day 1
	Trial 1
	
	Trial 2
	
	Trial 3
	

	
	retention time (min)
	area count
	retention time (min)
	area count
	retention time (min)
	area count

	Control
	mass of oiled feathers (g)
	2.03
	mass of oiled feathers (g)
	2.01
	mass of oiled feathers (g)
	2.01

	o-xylene
	6.475
	2.24E+05
	6.466
	2.53E+05
	6.502
	1.96E+05

	mesitylene
	7.604
	2.99E+05
	7.595
	3.49E+05
	7.632
	2.72E+05

	n-butylcyclohexane
	8.807
	2.24E+05
	8.797
	2.57E+05
	8.837
	2.08E+05

	n-butylbenzene
	9.023
	1.88E+05
	9.015
	2.23E+05
	9.054
	1.76E+05

	tetralin
	10.835
	3.39E+05
	10.828
	4.02E+05
	10.869
	3.19E+05

	naphthalene
	11.193
	3.42E+05
	11.19
	4.09E+05
	11.23
	3.21E+05

	n-dodecane
	11.447
	3.07E+05
	11.445
	3.62E+05
	11.484
	2.93E+05

	tetradecane
	14.303
	3.36E+05
	14.305
	3.91E+05
	14.344
	3.18E+05

	1-octadecene
	18.425
	3.56E+04
	18.428
	4.62E+04
	18.491
	3.67E+04

	n-eicosane
	19.924
	6.92E+04
	19.927
	9.81E+04
	19.994
	8.00E+04

	Dawn Ultra Pure Essentials

	Mass of oiled feathers (g)
	2.02
	Mass of oiled feathers (g)
	2.02
	Mass of oiled feathers (g)
	2.03

	o-xylene
	6.448
	1.13E+04
	6.456
	1.16E+04
	6.505
	1.84E+04

	mesitylene
	7.565
	1.52E+04
	7.573
	1.81E+04
	7.626
	2.81E+04

	n-butylcyclohexane
	8.769
	1.10E+04
	8.779
	1.28E+04
	8.833
	2.10E+04

	n-butylbenzene
	8.986
	9.80E+03
	8.996
	1.25E+04
	9.052
	1.92E+04

	tetralin
	10.781
	1.80E+04
	10.795
	2.43E+04
	10.853
	3.71E+04

	naphthalene
	11.136
	1.87E+04
	11.15
	2.59E+04
	11.209
	3.90E+04

	n-dodecane
	11.398
	1.57E+04
	11.412
	2.07E+04
	11.469
	3.41E+04

	tetradecane
	14.26
	1.75E+04
	14.276
	2.35E+04
	14.331
	4.02E+04

	1-octadecene
	1.75E+04
	3.77E+04
	18.44
	3.23E+04
	18.51
	4.33E+04

	n-eicosane
	19.893
	4.30E+04
	19.924
	5.32E+04
	19.998
	4.77E+04

	Palmolive Pure & Clear

	Mass of oiled feathers (g)
	2.04
	Mass of oiled feathers (g)
	2.04
	Mass of oiled feathers (g)
	2.03

	o-xylene
	6.445
	3.71E+04
	6.461
	2.13E+04
	6.511
	4.07E+04

	mesitylene
	7.564
	5.04E+04
	7.581
	3.14E+04
	7.634
	5.54E+04

	n-butylcyclohexane
	8.767
	3.81E+04
	8.784
	2.39E+04
	8.84
	3.96E+04

	n-butylbenzene
	8.985
	3.23E+04
	9.003
	2.10E+04
	9.058
	3.53E+04

	tetralin
	10.782
	5.88E+04
	10.801
	3.99E+04
	10.862
	6.49E+04

	naphthalene
	11.137
	5.94E+04
	11.157
	4.08E+04
	11.218
	6.60E+04

	n-dodecane
	11.399
	5.26E+04
	11.417
	3.58E+04
	11.476
	5.72E+04

	tetradecane
	14.26
	5.88E+04
	14.28
	4.13E+04
	14.337
	6.41E+04

	1-octadecene
	18.407
	3.46E+04
	18.441
	3.11E+04
	18.515
	4.15E+04

	n-eicosane
	19.896
	1.76E+04
	19.928
	1.92E+04
	20.007
	2.39E+04

	Bright Green

	Mass of oiled feathers (g)
	2.01
	Mass of oiled feathers (g)
	2.08
	Mass of oiled feathers (g)
	2.01

	o-xylene
	6.439
	1.66E+04
	6.465
	2.01E+04
	6.513
	1.39E+04

	mesitylene
	7.557
	2.44E+04
	7.584
	2.97E+04
	7.634
	1.87E+04

	n-butylcyclohexane
	8.76
	1.82E+04
	8.788
	2.23E+04
	8.84
	1.34E+04

	n-butylbenzene
	8.98
	1.64E+04
	9.006
	1.99E+04
	9.059
	1.20E+04

	tetralin
	10.778
	3.07E+04
	10.805
	3.75E+04
	10.86
	2.20E+04

	naphthalene
	11.131
	3.14E+04
	11.159
	3.88E+04
	11.216
	2.25E+04

	n-dodecane
	11.394
	2.67E+04
	11.423
	3.40E+04
	11.476
	1.91E+04

	tetradecane
	14.258
	3.01E+04
	14.289
	3.91E+04
	14.336
	2.18E+04

	1-octadecene
	18.413
	3.29E+04
	18.453
	3.55E+04
	18.521
	3.14E+04

	n-eicosane
	19.899
	1.48E+04
	19.939
	1.42E+04
	20.011
	1.59E+04

	Dawn Platinum Powerwash

	Mass of oiled feathers (g)
	2.02
	Mass of oiled feathers (g)
	1.57
	
	

	o-xylene
	6.455
	4.97E+04
	6.461
	3.09E+04
	
	

	mesitylene
	7.576
	6.81E+04
	7.58
	4.86E+04
	
	

	n-butylcyclohexane
	8.78
	5.21E+04
	8.783
	3.70E+04
	
	

	n-butylbenzene
	8.998
	4.39E+04
	9
	3.24E+04
	
	

	tetralin
	10.801
	8.01E+04
	10.798
	6.07E+04
	
	

	naphthalene
	11.156
	8.04E+04
	11.153
	6.10E+04
	
	

	n-dodecane
	11.417
	7.36E+04
	11.413
	5.49E+04
	
	

	Homesolv by CitraSolv

	Mass of oiled feathers (g)
	2.05
	Mass of oiled feathers (g)
	2.00
	Mass of oiled feathers (g)
	2.04

	o-xylene
	6.466
	6.21E+04
	6.444
	8.18E+04
	6.522
	7.61E+04

	mesitylene
	7.587
	8.57E+04
	7.565
	1.17E+05
	7.646
	1.09E+05

	n-butylcyclohexane
	8.792
	6.55E+04
	8.768
	8.89E+04
	8.854
	8.46E+04

	n-butylbenzene
	9.009
	5.49E+04
	8.985
	7.62E+04
	9.071
	7.12E+04

	tetralin
	10.812
	9.93E+04
	10.788
	1.39E+05
	10.88
	1.30E+05

	naphthalene
	11.167
	9.94E+04
	11.143
	1.40E+05
	11.237
	1.31E+05

	n-dodecane
	11.427
	8.90E+04
	11.403
	1.25E+05
	11.495
	1.22E+05

	tetradecane
	14.289
	9.85E+04
	14.263
	1.39E+05
	14.355
	1.36E+05

	1-octadecene
	18.439
	3.32E+04
	18.403
	4.01E+04
	18.53
	3.97E+04

	n-eicosane
	19.932
	2.67E+04
	19.895
	3.23E+04
	20.032
	2.56E+04

	Charlie's Soap

	Mass of oiled feathers (g)
	2.01
	Mass of oiled feathers (g)
	2.02
	Mass of oiled feathers (g)
	2.01

	o-xylene
	6.467
	8.62E+04
	6.439
	1.54E+05
	6.527
	1.44E+05

	mesitylene
	7.59
	1.34E+05
	7.563
	2.14E+05
	7.656
	2.30E+05

	n-butylcyclohexane
	8.795
	1.06E+05
	8.765
	1.59E+05
	8.864
	1.79E+05

	n-butylbenzene
	9.012
	9.01E+04
	8.982
	1.38E+05
	9.082
	1.61E+05

	tetralin
	10.817
	1.68E+05
	10.787
	2.51E+05
	10.899
	3.10E+05

	naphthalene
	11.175
	1.70E+05
	11.146
	2.56E+05
	11.258
	3.20E+05

	n-dodecane
	11.433
	1.57E+05
	11.404
	2.25E+05
	11.521
	2.81E+05

	tetradecane
	14.294
	1.76E+05
	14.264
	2.47E+05
	14.371
	3.10E+05

	1-octadecene
	18.44
	3.70E+04
	18.395
	4.51E+04
	18.531
	5.04E+04

	n-eicosane
	19.931
	4.11E+04
	19.889
	7.21E+04
	20.031
	8.62E+04

	Fairy Liquid

	Mass of oiled feathers (g)
	2.06
	Mass of oiled feathers (g)
	2.06
	Mass of oiled feathers (g)
	2.04

	o-xylene
	6.465
	1.44E+04
	6.435
	1.62E+04
	6.524
	1.59E+04

	mesitylene
	7.584
	2.02E+04
	7.552
	2.38E+04
	7.647
	2.20E+04

	n-butylcyclohexane
	8.787
	1.55E+04
	8.755
	1.74E+04
	8.857
	1.47E+04

	n-butylbenzene
	9.006
	1.32E+04
	8.971
	1.58E+04
	9.075
	1.42E+04

	tetralin
	10.805
	2.46E+04
	10.768
	3.02E+04
	10.879
	2.62E+04

	naphthalene
	11.159
	2.58E+04
	11.121
	3.19E+04
	11.235
	2.73E+04

	n-dodecane
	11.421
	2.29E+04
	11.385
	2.75E+04
	11.495
	2.30E+04

	tetradecane
	14.282
	2.68E+04
	14.248
	3.12E+04
	14.355
	2.71E+04

	1-octadecene
	18.441
	3.21E+04
	18.417
	4.47E+04
	18.544
	4.36E+04

	n-eicosane
	19.926
	3.08E+04
	19.904
	5.44E+04
	20.036
	4.63E+04

	Dr. Bronner's

	Mass of oiled feathers (g)
	2.07
	Mass of oiled feathers (g)
	2.05
	Mass of oiled feathers (g)
	2.00

	o-xylene
	6.469
	2.12E+05
	6.465
	1.91E+05
	6.533
	1.63E+05

	mesitylene
	7.597
	2.77E+05
	7.594
	2.55E+05
	7.665
	2.53E+05

	n-butylcyclohexane
	8.799
	2.05E+05
	8.8
	1.94E+05
	8.871
	1.96E+05

	n-butylbenzene
	9.017
	1.75E+05
	9.016
	1.62E+05
	9.089
	1.70E+05

	tetralin
	10.828
	3.15E+05
	10.83
	2.92E+05
	10.905
	3.16E+05

	naphthalene
	11.189
	3.20E+05
	11.188
	2.93E+05
	11.266
	3.22E+05

	n-dodecane
	11.443
	2.76E+05
	11.445
	2.67E+05
	11.519
	2.91E+05

	tetradecane
	14.304
	3.03E+05
	14.308
	2.93E+05
	14.379
	3.22E+05

	1-octadecene
	18.435
	3.84E+04
	18.452
	3.84E+04
	18.537
	4.41E+04

	n-eicosane
	19.931
	6.77E+04
	19.951
	7.52E+04
	20.039
	8.28E+04

	Palmolive Ultra

	Mass of oiled feathers (g)
	2.00
	Mass of oiled feathers (g)
	2.01
	Mass of oiled feathers (g)
	2.01

	o-xylene
	6.459
	1.07E+04
	6.479
	1.17E+04
	6.525
	1.51E+04

	mesitylene
	7.576
	1.50E+04
	7.599
	1.69E+04
	7.647
	2.18E+04

	n-butylcyclohexane
	8.78
	1.09E+04
	8.805
	1.19E+04
	8.855
	1.55E+04

	n-butylbenzene
	8.997
	9812.572
	9.023
	1.12E+04
	9.073
	1.45E+04

	tetralin
	10.795
	1.81E+04
	10.824
	2.10E+04
	10.876
	2.70E+04

	naphthalene
	11.15
	1.86E+04
	11.18
	2.14E+04
	11.231
	2.74E+04

	n-dodecane
	11.411
	1.52E+04
	11.441
	1.80E+04
	11.491
	2.32E+04

	tetradecane
	14.274
	1.66E+04
	14.304
	2.14E+04
	14.352
	2.74E+04

	1-octadecene
	18.434
	3.65E+04
	18.477
	3.52E+04
	18.537
	4.43E+04

	n-eicosane
	19.918
	4.29E+04
	19.964
	4.40E+04
	20.026
	4.64E+04

	Ultra Joy

	Mass of oiled feathers (g)
	2.01
	Mass of oiled feathers (g)
	2.01
	Mass of oiled feathers (g)
	2.00

	o-xylene
	6.462
	5.69E+04
	6.493
	5.29E+04
	6.522
	8.34E+04

	mesitylene
	7.583
	8.11E+04
	7.616
	7.37E+04
	7.646
	1.24E+05

	n-butylcyclohexane
	8.786
	6.40E+04
	8.821
	5.55E+04
	8.851
	9.78E+04

	n-butylbenzene
	9.004
	5.30E+04
	9.039
	4.77E+04
	9.069
	8.23E+04

	tetralin
	10.806
	9.71E+04
	10.843
	8.74E+04
	10.875
	1.53E+05

	naphthalene
	11.161
	9.75E+04
	11.198
	8.84E+04
	11.232
	1.54E+05

	n-dodecane
	11.422
	9.16E+04
	11.458
	8.03E+04
	11.488
	1.44E+05

	tetradecane
	14.283
	1.03E+05
	14.319
	8.97E+04
	14.343
	1.60E+05

	1-octadecene
	18.435
	3.59E+04
	18.487
	3.69E+04
	18.503
	4.07E+04

	n-eicosane
	19.927
	2.38E+04
	19.982
	2.31E+04
	19.996
	4.43E+04

	Day 2
	
	
	
	
	
	

	Control
	Mass of oiled feathers (g)
	1.62
	
	
	
	

	o-xylene
	6.472
	1.43E+05
	
	
	
	

	mesitylene
	7.598
	2.26E+05
	
	
	
	

	n-butylcyclohexane
	8.803
	1.81E+05
	
	
	
	

	n-butylbenzene
	9.018
	1.53E+05
	
	
	
	

	tetralin
	10.829
	2.87E+05
	
	
	
	

	naphthalene
	11.186
	2.90E+05
	
	
	
	

	n-dodecane
	11.444
	2.69E+05
	
	
	
	

	tetradecane
	14.304
	2.98E+05
	
	
	
	

	1-octadecene
	18.442
	4.22E+04
	
	
	
	

	n-eicosane
	19.942
	6.85E+04
	
	
	
	

	Dawn Platinum Powerwash

	Mass of oiled feathers (g)
	2.09
	Mass of oiled feathers (g)
	2.00
	Mass of oiled feathers (g)
	2.04

	
	retention time (min)
	area count
	retention time (min)
	area count
	retention time (min)
	area count

	o-xylene
	6.676
	4.87E+04
	6.536
	5.17E+04
	6.491
	7.00E+04

	mesitylene
	7.804
	7.05E+04
	7.659
	7.52E+04
	7.614
	9.66E+04

	n-butylcyclohexane
	9.016
	5.40E+04
	8.865
	5.66E+04
	8.82
	7.20E+04

	n-butylbenzene
	9.234
	4.61E+04
	9.083
	4.97E+04
	9.038
	6.23E+04

	tetralin
	11.045
	8.50E+04
	10.888
	9.24E+04
	10.842
	1.14E+05

	naphthalene
	11.402
	8.56E+04
	11.244
	9.33E+04
	11.197
	1.15E+05

	n-dodecane
	11.653
	7.66E+04
	11.501
	8.37E+04
	11.456
	1.05E+05

	tetradecane
	14.501
	8.41E+04
	14.358
	9.41E+04
	14.316
	1.18E+05

	1-octadecene
	18.71
	3.65E+04
	18.532
	4.29E+04
	18.477
	5.33E+04

	n-eicosane
	20.207
	4.12E+04
	20.024
	3.51E+04
	19.971
	4.68E+04

	Fairy Liquid

	Mass of oiled feathers (g)
	2.03
	Mass of oiled feathers (g)
	2.03
	Mass of oiled feathers (g)
	2.03

	o-xylene
	6.612
	2.02E+04
	6.513
	1.27E+04
	6.484
	1.46E+04

	mesitylene
	7.739
	2.68E+04
	7.634
	1.88E+04
	7.602
	2.09E+04

	n-butylcyclohexane
	8.95
	1.97E+04
	8.842
	1.38E+04
	8.807
	1.50E+04

	n-butylbenzene
	9.168
	1.71E+04
	9.061
	1.26E+04
	9.025
	1.37E+04

	tetralin
	10.975
	3.11E+04
	10.863
	2.38E+04
	10.823
	2.56E+04

	naphthalene
	11.333
	3.17E+04
	11.218
	2.46E+04
	11.178
	2.63E+04

	n-dodecane
	11.586
	2.72E+04
	11.477
	2.15E+04
	11.439
	2.26E+04

	tetradecane
	14.44
	3.07E+04
	14.336
	7.68E+03
	14.299
	2.62E+04

	1-octadecene
	18.64
	3.46E+04
	18.517
	3.56E+04
	18.467
	3.69E+04

	n-eicosane
	20.132
	2.27E+04
	20.004
	2.13E+04
	19.954
	2.50E+04

	Palmolive Ultra

	Mass of oiled feathers (g)
	2.09
	Mass of oiled feathers (g)
	2.01
	Mass of oiled feathers (g)
	2.09

	o-xylene
	6.58
	9.34E+03
	6.506
	1.17E+04
	6.475
	1.46E+04

	mesitylene
	7.702
	1.47E+04
	7.626
	1.77E+04
	7.594
	2.34E+04

	n-butylcyclohexane
	8.911
	1.12E+04
	8.831
	1.28E+04
	8.798
	1.51E+04

	n-butylbenzene
	9.13
	1.01E+04
	9.049
	1.20E+04
	9.015
	1.64E+04

	tetralin
	10.933
	1.93E+04
	10.849
	2.29E+04
	10.812
	3.27E+04

	naphthalene
	11.288
	1.97E+04
	11.204
	2.35E+04
	11.168
	3.42E+04

	n-dodecane
	11.545
	1.70E+04
	11.464
	2.03E+04
	11.429
	2.84E+04

	tetradecane
	14.401
	1.95E+04
	14.322
	2.39E+04
	14.289
	3.40E+04

	1-octadecene
	18.6
	3.60E+04
	18.496
	4.16E+04
	18.455
	4.30E+04

	n-eicosane
	20.091
	1.09E+04
	19.987
	1.07E+04
	19.945
	1.24E+04

	Seventh Generation 

	Mass of oiled feathers (g)
	2.04
	Mass of oiled feathers (g)
	2.03
	Mass of oiled feathers (g)
	2.05

	o-xylene
	6.76
	8.42E+04
	6.557
	8.26E+04
	6.5
	7.76E+04

	mesitylene
	7.893
	1.26E+05
	7.684
	1.21E+05
	7.624
	1.28E+05

	n-butylcyclohexane
	9.109
	9.78E+04
	8.891
	9.08E+04
	8.831
	1.00E+05

	n-butylbenzene
	9.327
	8.48E+04
	9.108
	8.00E+04
	9.048
	8.85E+04

	tetralin
	11.148
	1.58E+05
	10.918
	1.49E+05
	10.856
	1.67E+05

	naphthalene
	11.508
	1.60E+05
	11.275
	1.50E+05
	11.212
	1.69E+05

	n-dodecane
	11.752
	1.45E+05
	11.529
	1.35E+05
	11.47
	1.52E+05

	tetradecane
	14.597
	1.60E+05
	14.386
	1.49E+05
	14.33
	1.68E+05

	1-octadecene
	18.818
	3.69E+04
	18.563
	4.09E+04
	18.489
	4.11E+04

	n-eicosane
	20.317
	6.20E+04
	20.064
	3.42E+04
	19.986
	3.68E+04



