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SELECTED BIBLIOGRAPHY OF THE
PHENOXY HERBICIDES

VI. Methods of Extraction and Analysis

R. W. Bovey and J. D. Diaz-Colon*®

Introduction

Five previous phenoxy herbicide bibliographies regarding fate, dioxin,
toxicology, ecology, and miceroorganisms were published in 1976, 1977, and
1978.

Acceptable extraction and analytical procedures are required to monitor
accurately the phenoxy herbicide residues in animals, plants and the environ-
ment. This publication provides a list of the clder, as well as the latest
techniques available.

References are listed in alphabetical order according to senior author's
name. A subject numerical index i1s provided. Each number identifies a ref~
erence in the author's alphabetical list. For references published in lan-
guages other than English, the abbreviated form of the particular language
is enclosed in parentheses after the title., A list of the abbreviated and
complete names of languages and a list of the abbreviated and complete names
of periodicals, together with their countries and cities of origin, is also
provided. If English abstracts for the references are available, the ab-

stract sources are included after the listed reference.

*Respectively, research agronomist and agricultural research technician,
Federal Research, Science and Education Administration, U.S. Department of
Agriculture, and The Texas Agricultural Experiment Station (Department of
Range Science).
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Subject Index

2,4=D (2,4-dichlorophenoxy)acetic acid

A, Analysis

l.

10.

Chromatography

a. Gas -2, 5, 7, 9, 10, 11, 17, 18, 19, 20, 21, 22, 23, 28, 29,
31, 32, 34, 35, 38, 40, 41, 42, 44, 46, 47, 52, 54, 53, 58,
62, 63, 67, 70, 72, 76, 77, 79, 80, 86, 87, 90, 94, 95, 97,
98, 103, 104, 110, 111, 112, 113, 115, 116, 117, 118, 119,
121, 122, 124, 127, 131, 133, 137, 140, 141, 145, 152, 153,
158, 159, 168, 169, 170, 171, 172, 173, 174, 177, 178, 182,
183, 184, 185, 193, 194, 200, 206, 207, 208, 211, 213, 216,
217, 218, 225, 226, 228, 229, 231, 232, 233, 234, 235, 236,
237, 240, 242

b. Thin-layer - 1, 8, 13, 24, 25, 26, 27, 34, 53, 60, 64, 73, 88,
99, 100, 101, 116, 142, 143, 149, 165, 187, 192, 200, 203,
204, 205, 206, 226, 238, 239

c. Paper - 1, 59, 64, 147, 215, 221, 225, 232

Spectrophotometry - 6, 15, 16, 31, 41, 49, 57, 68, 69, 71, 75, 82,

83, 84, 89, 114, 116, 125, 132, 134, 135, 136, 137, 146, 150,
158, 161, 190, 191, 212, 221, 222, 224, 225, 227

Spectrometry

a, Mass - 22, 62, 63, 64, 172, 181, 217, 218

b. Laser Raman — 176

¢. Nuclear Magnetic Resonance - 179

Polarography - 65, 189

Electrophoresis -~ 167

Ion Selective Electrode -~ 102

Isotope - 37, 89, 128, 172, 182, 186

Titration - 78, 96, 107, 108

Combustion - 33, 164

Bioassay - 4, 55, 61, 74, 81, 85, 105, 106, 109, 111, 120, 123,
126, 151, 154, 155, 157, 160, 163, 175, 180, 198, 199



B. Extraction - 45, 66, 104, 124, 140, 156, 190, 193, 195, 196, 197
II. 2,4-DB [4-(2,4-dichlorophenoxry}butyric acid]
A, Analysis
1. Chromatography

a. Gas - 31, 34, 42, 44, 46, 72, 90, 94, 95, 118, 121, 122, 131,
169, 206, 217, 219, 220, 226, 232, 233, 235, 236

b. Thin-layer - 1, 34, 73, 88, 149, 192, 203, 206, 226
¢. Paper - 1, 232
2. Bpectrophotometry - 31
3. Spectrometry
a. Mass - 217
4. Electrophoresis - 167
5. Combustion - 164
6. Bioassay - 106, 110, 120, 157
B. Extraction - 45, 197
I1I. 2,4~DP (dichlorprop) [2-(2,4-dichlorophenoxy)propionic acid]
A. Analysis
1. Chromatography
a. Gas -~ 44, 127, 145, 206, 217
b. Thin-layer - 25, 27, 53, 73, 192, 203, 204, 205, 206, 238
2, Spectrometry
a, Mass - 217
3. Electrophoresis - 167
4. Bioassay - 106
B. Extraction - 45

IV. MCPA [(4-chloro-o-tolyl)oxylacetic acid, (2-methyl-4-chlorophenoxy-
acetic acid)

A. Analysis



7.

Chromatography

a. Gas - 3, 14, 23, 34, 42, 46, 49, 72, 92, 93, 98, 118, 145,
158, 159, 178, 201, 206, 217, 232, 233, 235, 236

b. Thin-layer - 1, 24, 25, 26, 27, 34, 36, 53, 60, 73, 142, 143,
192, 201, 205, 206, 214, 223, 238, 239

¢. Paper - 1, 59, 223, 232
Spectrophotometry - 83, 132, 158, 209, 223
Spectrometry

a. Mass - 181, 217

Polarography - 189

Electrophoresis - 167, 223

Isotope - 37

Biocassay - 4, 106, 129, 130, 153, 157, 188

B. Extraction - 66, 197

V. MCPB {4-[(4-chloro-o-tolyl)oxylbutyric acid, (4-(2-methyl-4-chloro-
phenoxy)butyric acid)}

A. Analysis

1.

3.

Chromatography

a. Gas - 3, 14, 118, 201, 206, 217

b. Thin-layer - 1, 25, 53, 73, 192, 201, 204, 205, 206
c. Paper -1

Spectrometry

a. Mass ~ 217

Bioassay - 157

B. Extraction - 197

VI. MCPP (mecoprop) {2-(4-chloro-2-methylphenoxy)propionic acid, 2-[(4-chloro~
o-tolyl)oxy]propionic acid}

A. Analysis

l’

Chromatography



VII.

VIII.

4&

10
a. Gas - 31, 32, 46, 72, 119, 145, 178, 206, 217, 242
b. Thin-layer - 27, 73, 88, 192, 204, 205, 206, 238
Spectrophotometry - 6, 31
Spectrometry
a. Mass - 217

Bioassay - 106, 157

2,4,5-T (2,4,5-trichlorophenoxy)acetic acid

A—.

B.

Analysis

1.

9.

Chromatography

a, Gas - 11, 17, 21, 22, 23, 28, 29, 31, 32, 34, 39, 40, 42,
46, 56, 67, 72, 79, 98, 110, 112, 115, 116, 118, 121, 122,
124, 138, 139, 144, 145, 148, 152, 153, 168, 169, 170, 171,
183, 184, 185, 194, 206, 207, 208, 213, 216, 217, 226, 229,
232, 233, 235, 236, 240

b, Thin-layer - 1, 34, 36, 53, 60, 73, 116, 142, 143, 149, 192,
206, 226

c. Paper - 1, 59, 147, 225, 232

Spectrophotometry — 6, 16, 31, 49, 68, 82, 83, 84, 116, 146, 150,
161

Spectrometiry

a, Mass - 22, 50, 51, 217
Polarography ~ 189
Electrophoresis -~ 167
Isoctope - 56, 148
Titration - 96, 108, 109
Combustion - 164

Biocassay - 4, 81, 105, 106, 138, 157, 198

Extraction - 66, 124, 156, 197

2,4,5-TB [4~(2,4,5-trichlorophenoxy)butyric acid]

A.

Analysis



IX.

XT.
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1, Chromatography
a. Gas - 206, 217
b. Thin-layer - 73, 206
2. Spectrometry
a. Mass - 217
3. Combustion ~ 164
Erbon {2-(2,4,5-trichlorophenoxy)ethyl-2,2-dichloropropionate]
A. Analysis
1. Chromatography
a. Gas - 230
Sesone [sodium 2-(2,4,5-trichlorophenoxy)ethyl sulfatel
A, Analysis
1. Combustion - 164
Silvex [2-(2,4,5~trichlorophenoxy)propionic acid])
A, Analysis
1. Chromatography
a. Gas - 23, 30, 31, 32, 40, 42, 43, 46, 72, 73, 79, 91, 103,
110, 118, 121, 122, 141, 145, 162, 166, 169, 206, 216, 217,
232, 233, 235, 236, 241, 242
b. Thin-laver - 206
¢. Paper - 232
2. Spectrophotometry -~ 31, 136, 137, 161
3. Spectrometry
a. Mass = 217
4. Electrophoresis -~ 167
5. Combustion — 164

6. Bioassay - 106
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XI1., 4~CPA (4-chlorophenoxy)acetic acid
A. Analysis
1. Chromatography
a. Gas - 12, 48, 49, 194
2, Bioassay - 151
B. Extraction - 197
XIII. Phenoxy herbicides (general)
A, Analysis
1. Chromatography
a. Thin-layer - 202

2. Polarography - 210
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