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201: PERCENTAGE FAT, WATER, AND SUGARS IN

Methods in Chapters 3 and 4 are usually designated as applicable to either
(>2%) or nonfatty (<2%) foods.lnaddition,somemethodsfornon&nyfot?gy
include alternative extraction steps, choice of which is dictated by the percen
water or sugars in the product. To facilitate roperﬁﬁaﬁonofthaemetbm
this table provides percentage fat, water, sugars for raw agricultural commodi-
ties and some processed foods.
Data were obtained from the following sources:
USDA Nutrient Data Base for Standard Reference, Release 8 and Release 9,
U.S. Department of Agriculture, Washington, DC
Home Economics Research Report No. 48, Content of Selected
Foods: Individual and Total Sugars,” Tables 1, 3, and 4, Stock No. 001-000-
045158, Government Printing Office, Washington, DC 20402; obtained by
download from bulletin
Pehrsson, P. (Jan. 1994), private communication
Smith, |.S., et al. (1986) J. Food Sci. 51, 1873-1375
Notes on the information in this table:
For the convenience of FDA field nnel, Office of Regulatory Affairs
(ORA) product codes arc in for most commodities, and commodi-
tics arc grouped by the same categories used to create the codes. (Product
codes are those used in the FDA reporting system; these are not the same
codes used by USDA to identify commodities in the Nutrient Data Base.)
Within ecach subcategory, itcms are sorted alphabetically by name of the
commodity.
Names of commeodities, including abbreviations, are those used by USDA
Nutrient Data Base.
Percentage sugars represents the sum of one or more mono- and disaccha-
rides. Data are not available for all commodities, but the table will be
updated in the future as data become available.
For some commodities, sum of percent fat, water, and sugars may exceed
100%:; this is caused by the fact that data were developed at different times
on different samples.

Trenamited No. 854-1 [1/04)
Farm FDA 28056 8/52) 201-1
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Code Commodity % Fat % Wager % Segars
02: GRAINS
A: whole grain
02A-02 barley, pearied, raw 1.16 10.09 b
02A-99 buckwheat groats, roasted, dry 2n 841 *
02A-01 com, dry 2.08 10 .
02A-99 couscous, dry 0.64 8.56 *
02A-03 oat bran, raw 7.08 655 14
02A-03 oats 6.9 8.22 b
02A-04 popcorn: unpopped 4.7 98 .
02A-07 Ye 25 10.95 *
02A-08 sorghum a3 92 .
02A-06 wild rice, raw 168 7.76 25
B: corn meal & milled corn products
02B-01 corn flour, mas, enriched 278 9.08 .
028-01 corn flour, whole-grain, white 386 10.91 hd
02B-01 com flour, whole-grain, yellow 3.86 10.91 *
C: rice flowr
02co1 rice flour, brown .78 11.97 *
02C01 rice flour, white 142 11.89 1
D: processed rice & milled rice products
02D99 rice bran, crude 2085 613 09
02D-01 rice, brown, long-grain, raw 292 10.37 0.7
02D-01 rice, brown, medium-grain, raw 2.68 12.37 0.7
02D-10 rice, white, glutinous, raw 035 10.46 .
0zZD-03 rioe, white, long-grain, parboiled, dry, enriched 0.56 10.16 -
02D-03 rice, white, long-grain, precooked or instant, enriched, dry  0.29 814 .
02D-03 rice, white, long-grain, regular, raw, enriched 0.66 11.62 05
0ZD-02 rice, white, medium-grain, cooked, enriched 02 68.61 02
02D03  rice, white, medium-grain, raw, enriched 0.58 12.89 05
02D-02 rice, white, medium-grain, raw, unenriched 0.58 12.89 03
02D-03 rice, white, short-grain, raw, enriched 0.52 13.29 hd
F; milled wheat product
02F-04 semolina, enriched Lo5 12.67 *
G: other flour/milled prodacts
02G-02 buckwheat 34 9.75 .
02G02 buckwheat flour, whole-groat LN | 11.1% .
02G-10 rye flour, dark 269 11.07 L]
02G-10 rye flour, light 136 8.7 35
02G-10 rye flour, medium 177 9.85 35
* Percent sugars not available.
201-2 o P e {87580
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Product
Code Cossmodity % Fat % Waser % Segers
H: starch products
02H-99 arrowroot flour 0.1 11.37 *
02H02 comstarch 0.05 832 *
09: DAIRY
A: butter products
09A-01 butter, wo/salt 8L11 17.94 .
09A-01 butter: w/salt 81.11 15.87 »
09A-01 butter: whipped 81.11 15.87 b
C: milk/cream
09C07 cream: fluid, half & half, cream and milk 113 80.57 *
09C-13 cream: fluid, heavy whipping 37 57.711 28
09C-13 cream: fluid, light whipping 3091 635 28
09C-13 cream: fluid, light, coffee or table 1931 .75 *
09C-13 cream: fluid, medinm, 25% fat b 6as *
09C-12 cream: sour half & half, cultured 12 80.14 »
00C04 eggnog 7.48 7437 .
09C03 milk: cow, cnd, condensed, sweetened 8.7 27.16 .
09C03 milk: cow, cad, evaporated, unsweetened, w/added Vit A 7.56 74.04 *
09C-16 milk cow, dry, whole 26.71 247 %9
09C09 milk: cow, whole, past and raw, fluid, 3.3% fat 334 8799 49
09C-09 milk: cow, whole, past and raw, fluid, 3.7% fat 3.66 87.69 49
09C-12 SOUr cremm 2096 7095 *
D: low fat milk product
09D-03 milk: cow, cnd, evaporated, skim 02 04 hd
09D-16 milk: cow, dry, skim, calcium reduced 02 49 b
09D-16 milk: cow, dry, skim, nonfat solids, instant, w/added Vit A 072 3.96 504
09D-09 milk: cow, lowfat, past & raw, fluid, 1% fat 1.06 90.08 .
03D-09 milk: cow, lowfat, past & raw, fluid, 2% fax 1.92 88.71 .
E: non-fat mallk prodect
09E-01 milk: buttermilk, fluid, cultured, from skim milk 038 90.13 48
09E-16 milk: cow, dry, skim, nonfat solids, regular, w/added Vit. A 0.77 316 »
09E-11 milk: cow, skim, past & raw, fluid, w/added Vit A 0.18 90.8 49
12: CHEESE
A: standasd cheese
12A-02 cheese: natural, blue W74 42.4] -
12A-08 cheese: natural, brick 20.68 4111 *
12A-56 cheese: natural, brie 27.68 4842 *
12A-56 cheese: natural, camembert, domestic 24.26 518 .
12A-57 cheese: natural, carsway 292 59.28 *
12A-05 cheese: natural, cheddar, American domestic 3514 36.7% 18
12A-06 cheese: natural, colby 3211 382 e
2013
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Product
Code Commodity % Fat % Water % Sugars
124-11 cheese: natural, cottage, creamed, large or mnall curd 451 78.96 0.6
12A-62 cheese: naturai, cottage, low fat, 1% fat 1.02 8248 .
12A-62 cheese: natural, cottage, low fat, 2% faz 1.93 7951 *
12A-09 cheese: natural, cotiage, uncreamed, diy, karge or small card 042 .77 hd
12A-10 cheese: namral, 3487 53.75 L7
12A-12 cheese: namral, edam 278 41.56 .
12A-16 cheese: natural, gouda 27.44 41.46 *
12A-18 cheese: natural, gruyere s2.54 33.19 »
12A-37 cheese: natural, limburger 27.25 48.42 .
12A-38 cheese: natural, monterey 30.28 41.0} .
12A-39 cheese: natural, muenster 30.04 a.n .
12440 cheese: natural, neufchatel 2345 62.21 1
12A-49 cheesc: natural, Parmesan, grated 30.02 17.66 .
12A-52 cheese: namral, port de salut 232 45.45 .
12A-44 cheese: natural, provolone 26.62 40.95 .
12A-47 cheese: natural, romano 26.94 3091 *
12A-49 cheese: natural, Roquefort 30.64 99.38 .
12A-60 cheese: natural, Swis, domestic 2145 5721 1.2
12A-52 cheese: namral, tilsit, whole milk 25.98 4286 .
B: standard cheese producs
128-01 cheese food: cold pack, American 24.46 43.12 .
12869 cheese food: pasteurized processed, Swiss 2414 43.67 .
12809 cheese: pastenrized processed, American, w/di Na phos 31.25 .16 *
128-13 cheese: pasteurized processed, Swiss, w/di Na phos 25.01 4231 .
C: non-stmndard cheese products
12C.99 cheese: natural, cheshire 306 37.65 -
12CG-12 cheese: natural, feta 21.28 55.22 e
12C04 cheese: natural, fontina 31.14 57.92 b
12G99 cheese: natural, gjetost 29.51 15.44 *
12C06 cheese: natural, mozzarells, part skim mitk 15.92 53.78 .
12C.06 cheese: natural, mozzareila, part skim milk, low moisture 17.12 48.57 *
12C-06 cheese: natural, mozzarella, whole milk 216 54.14 .
12C06 cheese: natural, mozzarells, whole milk, low moisture 24.64 4838 *
12G1 cheese: natural, ricotta, part skim milk 7.91 74.41 14
12G11 cheese: natural, ricotta, whole milk 12.98 n.7z 15
13: ICE CREAM, ETC.
Az ice cream
13A-02 ice cream: French, vanillp, soft serve 13.02 50.76 *
13A-03 jce cream: vanilla, regular, appx 10% fat 10.77 608 175
13A-02 ice cream: vanilla, rich, appx 16% fat 16 58.87 175
C: ice milk
18G01 ice milk: vanills, hardened 43 68.62 .

2014
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Prodmct
Code Commodity % Fut % Water % Sugars
13C99 ice milk: vanilla, soft serve 264 69.64 *
D: sherbet
13D-01 sherbet: orange 1.98 66.07 .
14: MILK PRODUCTS
B: imitation milk prodocts
14B-99 cream substitute: nondairy, liquid, w/hydr veg oil & soy protein9.97 7N .
14899 cream substitute: nondairy, liquid, w/lauric acid ofl & Na cam 9.97 e .
14B.06 cream substitute: nondairy, powdered 35.48 221 »
15: EGGS AND EGG PRODUCTS
Az shell eggs
15A-01 eggs: chicken, white, raw, fresh and frozen 0 87.81 *
15A-01 eggs: chicken, whole, raw, fresh, and frozen 10.02 .33 *
15A-03 eggs: duck, whole, fresh, raw 3.7 .83 he
15A-99 cggs: goose, whole, fresh, raw 13.27 70.43 -
B: shelled egy products
15B-02 eggs: chicken, yolk, dried 61.28 465 >
15B02 cggs: chicken, yolk, raw, fresh 30.87 48.81 *
15802 eggs: chicken, yolk, raw, frozen 26.01 55 *
E: imitation/substitate egg prodacts
I5E-03 egg substinue: frozen 11.11 751 .
15E-99 egy substitute: quid L%} | 82.75 .
15E99 egy substitute: powder 13 3.86 .
16: ASH
A: fish
16A-01 fish/shelifish: anchovy, European, raw 484 73.37 00
16403 fish/shellfish: bas, freshwater, mixed species, raw .69 75.66 00
16A-03 fish/shellfish: bam, striped, raw 2353 79.22 0.0
16A-05 fish/shelifish: bluefish, raw 4.4 70.86 00
16A-99 fish/shelifish: burbot, raw 0.81 79.26 0.0
16A-08 fish/shelifish: butterfish, raw 8.02 7413 00
16A-09 fish/shellfish: carp, raw 5.6 7631 0.0
16A-10 fish/shellfish: carfish, channel, aw 4.26 7639 0.0
1GA-48 fish/shelifish: cisco, raw 191 7893 0.0
16A-12 fish/shellfish: cod, Atantic, raw 0.67 81.22 0.0
16A-12 fish/shellfish: cod, Pacific, raw 0.63 81.28 0.0
16A-13 fish/shellfish: croaker, Atlantic, raw 3.17 78.03 0.0
16A-14 fish/sheitfish: cusk, raw 0.69 76.35 00
16A-51 fish/shellfish: dolphinfish, raw 0.7 7755 0.0
16A-13 fish/shelifish: drum, freshwater, raw 493 7138 0.0
16A-15 fish /shellfish: eel, mixed species, raw 11.66 68.26 0.0
Emm A 201-5
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Product

Code Commodity % Fat T Water % Sugas
16A-16 fish/shellfish: flatfish (Hounder and sole specics), raw 119 79.06 0.0
16A-17 fish/shellfish: grouper, mixed species, raw 1.02 7922 0.0
16A-18 fish/sheilfish: haddock, raw 0.72 7992 0.0
16A-20 fish/shellfish: halibut, Atlantic and Pacific, raw 2.29 .92 0.0
16A-20 fish/shelifish: halibut, Greenland, raw 15.84 027 0.0
16A-21 fish/shellfish: herring, Attantic, raw 9.04 72.05 0.0
16A-21 fish /shelifish: herring, Pacific, raw 13.88 71.52 0.0
16A-99 fish/shellfish: ling, raw 0.64 79.68 0.0
16A-99 fish/shelifish: Engcod, raw 1.06 81.03 0.0
16A-22 fish /shellfish: mackerel, Atlantic, raw 13.89 63.55 0.0
16A-22 fish /shellfish: mackerel, king, raw 2 75.85 0.0
16A-22 fish/shellfish: mackerel, Pacific and jack, mixed species, raw ~ 7.80 70.1% 0.0
16A-22 fish/shellfish: mackerel, Spanish, raw 6.3 71.67 0.0
16A-53 fish /shelifish: milkfish, raw 6.73 70.85 0.0
16A-99 fish /shellfish: monkfish, raw 152 83.24 0.0
16A-24 fish/shelifish: perch, Atiantic, raw L63 78.7 0.0
16A-25 fish/shellfish: pike, northem, raw 0.69 78.92 0.0
16A-25 fish /shellfish: pike, walleye, aw 1.22 79.51 0.0
16A-28 fish/shellfish: pollock, Atlantic, raw 0.98 78.18 0.0
16A-28 fish /shellfish: pollock, walleye, raw 0.8 81.56 0.0
16A-29 fish/shellfish: pompano, Florida, raw 9.47 71.12 0.0
16A-99 fish/shelifish: pout, ocean, raw 091 B1.36 0.0
16A-24 fish /shellfish: rockfish, Pacific, mixed species, raw 1.57 79.26 0.0
16A-50 fish/shellfish: roughy, orange, raw 7 9 00
16A-31 fish /shellfish: sablefish, raw 153 71.02 0.0
16A-32 fish/sheilfish: salmon, Atantic, raw 6.34 68.5 0.0
16A-32 fish/shellfish: satmon, chinook, raw 10.44 .17 0.0
16A-32 fish /shellfish: salmon, chum, raw 3.77 75.58 0.0
16A-52 fish/shellfish: salmon, coho, raw 5.95 7263 0.0
16A-32 fish /shelifish: salmon, pink, raw 245 76.35 0.0
16A-32 fish/shellfish: salmon, sockeye, raw 856 7024 0.0
16A-99 fish/shellfish: scup, raw 273 37 00
16A-04 fuah/shellfish: sez baw, mixed species, raw 2 78.27 0.0
16A-47 fish/shellfsh: seatrout, mixed specics, mw 361 78.09 00
16A-21 fish /sheiifish: shad, American, raw 13.77 68.19 0.0
16A-35 fish/shellfish: shark, mixed specics, raw 451 73.58 00
16A-99 fish/shellfish: sheepshead, raw 241 T1.97 0.0
16A-36 fish /shelifish: smeit, minhow, raw 242 78.77 0.0
16A-99 fish/shellfish: mapper, mixed species, raw 1.54 76.87 0.0
16A-39 fish /shellfish: spot, raw 49 75.95 0.0
16A-40 fish /sheilfish: sturgeon, mixed species, raw 4.04 76.55 0.0
16A-41 fish /shellfish: sucker, white, raw .52 PN 0.0
16A-99 fish/sheflfish: sunfish, pumpkinseed, raw 0.7 795 0.0
16A-42 fish /sheilfish: swordfish, raw 4.01 75.62 0.0
16A-99 fish /shellfish: tilefish, raw 231 m9 0.0
16A44 fish/shellfish: trout, mixed species, raw 6.61 71.42 0.0
16A-44 fish/shellfish: trout, rainbow, raw 3.36 7148 00

2016 o PO e (/00
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Produact

Code Commodity % Fmt % Water % Sugers
17A-99 frankfurters: raw, beef & pork 2915 53.87 2
17499 goat raw 31 75.84 .
B: poultry/pouliry products
17B99  frankfurter: chicken 1948 57.53 .
17B06  frankfurter: mrkey 177 6299 .
20: FRUITS
A:berries
20A-01 blackberriex: raw 039 85.64 79
20A-02 blueberries: raw 038 84.61 73
20A-04 cranberries: raw 0.2 86.54 *
20A-05 currants: European black, raw 041 81.96 8
20A-05 currants: red and white, aw 02 83.95 8
20407  clderberries: raw 05 798 >
20A-08 gooseberries: raw 0.58 87.87 .
20A00  grapes: American type (slip skin), raw 0.35 813 164
20A-09  grapes: European type (adherent skin), raw 058 80.56 181
20A99  groundcherries: (cape-gooschberries or poha), raw 0.7 5.4 .
20A-99 mulberries: raw 039 87.68 .
20A-99 oheloberries: raw 0.22 23 .
20A-10 raising: golden seedless 0.46 1497 .
20A-10 raising: seeded 0.54 16.57 *
20A-10 raising: seedless 0.46 15.42 617
20A-13 raspberries: raw 0.55 86.57 *
20A14  strawberries: raw 0.57 91.57 5.7
D: berry juice
20D09  grape juice: canned or bottied, unsweetened 0.08 84.12 142
G: citres firalt
20602  grapefruit raw, pink/red/white, all areas 0.1 90.89 62
20G-03 kumquats: raw 0.1 817 .
20G-04 lemon peel: raw 03 81.6 .
20G-04  lemons: mw, w/peel 05 874 *
20G-05 lmes: raw 02 88.26 04
20G06  oranges: raw, all commercial varictics 0.12 86.73 89
20G-06 oranges: raw, California, navels 0.09 86.81 .
20G06  oranges raw, California, valencias 0.3 86.34 *
20G-06 oranges: raw, Florida 021 87.14 89
20607 pummelo: raw 0.04 3.1 .
20G09  ngerines: (mandarin orange), raw 0.19 87.6 .
K: citrus fruit juices
20R02  grapefruit juice: pink/red/white, all varieties, raw 0.1 %0 15
20K-04 lemon juice: canned or bouled 0.29 92.46 24
0E04  lemon juice: raw ° 9.7 24
I T /20
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Product
Code Commodity % Fat % Water % Sugars
S: sub/troplcal fruit
21599 balsam-pear: leafy tips, raw 0.69 89.25 08
21599 balsam-pear: pods, raw 0.17 9403 08
21502 bananas: raw 048 7426 184
21502 bananas: red, raw 0.2 744 »
21520 carambola: {starfruit), raw 0.35 90.92 71
21599 cherimoya: raw 04 735 .
21899 cntardapple: (bullock’s-heart), raw 06 ns *
21503 figa: raw 03 .11 69
21504 FUAVAK: CONUDON, 7AW 0.6 86.1 6
21504 guavas: strawberty, raw 0.6 80.66 »
21510 jackfruic raw 03 73.23 184
21511 kiwifruit: (Chinese gooseberries), fresh, raw 0.44 83.05 89
21819 litchis: raw 0.44 81.76 *
21518 longans: raw 0.1 82.75 *
21505 MADZOCS: AW 0.27 81.7M 148
21506 papayas: raw 0.14 88.83 59
21512 passion-fruit (granadilla), purple, raw 0.7 7293 12
21507 pineapple: raw 0.43 86.5 119
21508 plantuin: raw 0.37 65.28 .
21516 sapotes: (marmalade plum), raw 0.6 6243 *
21509 sceds: breadfruit seeds, boiled 23 503 .
21509 seeds: breadiruit seeds, raw 559 56.27 *
21514 tamarinds: raw 0.6 54 -
T: sub/tropical froit driod/paste
21719 lirchis: dried 12 ns .
21T-18 longans: dried 04 176 .
V: sub/tropical frolt juice /milk,cremae /nect
21Vp1 accrola juice: raw 03 943 .
22: VINE FRUITS (MELONS] AND PRODLUCTS
A: vige frakt
22A-01 melons: cantaknpe, raw 0.28 89.78 &1
22A-02 melons: casaba, raw 0.1 92 .
22A-03 melons: honeydew, raw ol 89.66 *
22A-04 watermelon: raw 043 9151 9
G: other frait products
22G-02 persimmons: Japanese, raw 0.19 90.32 e
20602 persimmons: native, raw 04 4.4 *
22G-01 pomegranate: raw 03 80.97 89
22G99 roselle: raw 0.64 86.58 *
22G-04 S0UTSOp: Iaw 03 81.16 .
22G05 sugar-apples: (sweetsop), raw 039 s .
Trarewial No. 94-1 {1/94)
Form FOA 2805 16/90)
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Product
Code Commodity % Fat % Waser % Swugars
23: NUTS, EDIBLE SEEDS, AND PRODUICTS
A: nut in shell
23A-0¢ nuts: chestnuts, European, raw, unpeeled 226 48.65 10.6
B: oot shelled
23899 nuUts: AC0INS, AW 23.86 279 b
23B-04 nutx: chestuts, Chinese, raw 111 4395 *
2304 nuts: chestnuts, European, raw, pecled 125 52 113
23804 nuts: chestnuts, Japanese, raw 0.53 61.41 he
23B-05 nuLs: COCONUL MEAL, Taw 3.9 46.99 35
23B-15 nuts: ginkgo nuts, raw 1.68 552 *
23B-07 peanuts: all types, raw 4994 6.5 43
23807 peants: Spanish, raw 49.6 6.9 .
23807 peanuts: Valenda, raw 4758 426 d
23807 peanuts: Virginia, raw 48.75 691 43
C: naat butter
23C07 muts: peanut butter, w/salt added 49.98 le2 *
28C07 peanut butter: chunk style, w/salt 49.94 L13 78
23C07 peanut butter: chunk style, wo/salt 4994 113 .
23C07 peanut butier: smooth style, w/salt 4998 142 78
23C07 peanut butter: smooth style, wo/salt 4998 1.42 78
K: edible seed
23K.08 millet, raw 422 867 12
23K-09 quinoa 58 93 -
23K-06 sceds: lotus seeds, raw 0.53 7 *
23K-03 soybeans: green, raw 6.8 675 *
24: BEANS, PEAS, CORN, AND FRUITING VEGETABLES
Az beam /pen/corm
24A-01 alfalfa seeds: sprouted, raw 0.69 91.14 02
24A-09 beans: adzuki, mature seeds, row 0.53 13.44 *
24A-99 beans: biack turtie soup, mature seeds, raw 09 11 .
24A-16 beans: black, mature seeds, raw 142 11.02 *
24A-04 beans: cranberry (Roman), mature seeds, canned 028 71.56 *
24A-99 beans: French, mature seeds, raw 2.02 10.77 .
24A-10 beans: great northern, mature seeds, yaw 1.14 10.7 .
24A-99 beans: hyacinth, mature sceds, raw 1.69 938 »
24A07 beans: kidney, all types, mature seeds, raw 0.83 1L.75 .
24A-07 beans: kidney, California red, mature seeds, raw 0.25 1L.75 .
24A-07 beans: kidney, red, mature sceds, raw 1.06 11.75 .
24A-07 beans: kidney, royal red, mature seeds, raw 0.45 119 »
24A-08 beans: lima, Iarge, mature seeds, raw 0.69 10.17 85
24A-09 beans: mung, matre secds, raw 115 9.05 6.6
24A-01 beans: mung, mature seeds, sprouted, raw 0.18 90.4 1.7
24A-99 beans: mungo, manure sceds, aw 1.83 858 »
For FOR G5 /) 201-11
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Produoct
Code Commodity % Fat % Water % Sugars
24A-10 beans: navy, mature sceds, raw 1.28 1236 b
24A-59 beans: pink, mature seeds, raw 113 10.06 .
24A-11 beans: pinto, mature seeds, aw 113 1095 .
24A-99 beans: small white, mature seeds, raw 118 11.71 .
24A-14 beans: snap, green var, aw 0.12 90.27 26
24A-15 beans: snap, yellow var, raw 0.12 90.27 *
24A-10 beans: white, mature seeds, raw 0.85 11.52 .
24A-99 beans: winged, mature seeds, raw 16.32 8.34 7
24A-14 beans: yardlong, mature seeds, raw 1.31 843 *
24A-99 beans: yellow, mature seeds, raw 26 111 d
24A-05 broadbeans (fava beans): mature seeds, raw 1.53% 10.98 5.7
24A-06 chickpeas (garbanzo beans, bengal gram): mature seeds, raw  6.04 1153 38
24A-60 comn, white 4.74 10.37 .
24A-60 corn, yellow 474 10.37 bd
24A-60 corn: sweet, white, raw 118 75.96 .
24A-60 corn: sweet, yellow, raw 118 75.96 54
24A-99 cowpeas: catjang, mature secds, raw 207 11.05 30
24A-99 hyacinth-beans: immature seeds, raw 02 87.87 .
24A-70 lentils: mamre seeds, aw 0.96 1119 25
24A-99 lupins: manire seeds, raw 9.74 10.44 .
24A-99 mothbeans: mature seeds, raw 1.61 9.68 .
24A-00 natto 11 55.02 b
24A-51 peas: cidible-podded, raw 02 88.89 4
24A-51 peas: green, raw 04 78.86 45
2A4A-99 peas: split, mature seeds, raw 1.16 1.27 .
24A-17 pigecon peas (red gram): mamire seeds, raw 1.49 10.59 23
24A-13 soybeans: mature sceds, raw 1994 8.54 6.6
24A-99 tempeh 7.68 54.95 13
24A-13 tofu: raw, firm 8.72 69.83 0.4
24A-13 tofu: raw, regular 478 84.55 04
24A-99 winged bean: leaves, raw 1.1 76.85 d
24A-99 winged bean: wber, raw 09 574 »
244A-14 yardlong bean: raw 04 87.85 .
F: frult (vegetable)
24799 chayote: fruit, raw (pearshaped veg, squash family) 03 93 .
24F-20 cucumber: not pared, raw 0.13 96.05 23
24F01 eggplant: raw 0l 91.93 34
24F-09 gourd: dishcloth (towelgourd), raw 0.2 93.85 b
24F-09 gourd: white-Bowered {calabash), raw 0.02 95.54 »
24F02 okra: raw 0.1 89.58 24
24F08 peppers: hot chili, green, raw 02 87.74 *
24¥-08 peppers: hot chili, red, raw 02 87.74 -
24F07 PEPPCIS: Sweet, green, raw 0.19 92.19 25
24F07 peppers: sweet, red, raw 0.19 9219 A
24F-05 pumpkin: ew 0.1 91.6 44
24F-06 squash: summer, afl varieties, raw 0.21 93.68 22
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24F-06 squash: summer, crookneck and straightneck, raw 024 942 22
24F-06 squash: summer, scallop, raw 02 9418 22
24F-06 squash: summer, mochini, ind skin, raw 0.14 95.28 22
24F-06 squash: winter, acom, raw 0.1 87.78 22
24F-06 squash: winter, all varieties, raw 0.23 88.72 22
24F-06 squash: winter, butternut, raw 0.1 86.411 22
241706 squash: winter, hubbard, raw 05 88 22
245706 squash: winter, spaghetti, raw 0.57 91.6 22
24F50 tmatoes: green, raw 02 a3 27
24F50 tomates: red, ripe, raw, yr round average 038 93.76 30
24F-09 waxgourd: (Chinese preserving melon), raw 02 96.1 1
T: Jeaf/stem vegetable
24T99 amaranth 6.51 9584 19
24T-01 artichokes: (globe or French), raw 0.15 84.94 22
24702 asparagus: raw 022 92.2% 21
24T-03 bamboo shoots: raw 03 9 b
24704 beet greens: raw 0.06 9215 »
24T-99 borage: raw 0.7 93 09
24T-05 broccoli: raw 0.35 90.69 16
24107 brusechs sprouts: raw 0.3 86 22
24T-99 butterbur: (fuki), raw 0.04 945 *
24T-38 cabbage: Chinese (pak-choi), raw 02 95.32 1
24T-12 cabbage: Chinese: (pe-tsai), raw 02 94 39 13
24108 cabbage: common (Danish, domestic, and pointed types), raw 0.18 9252 27
24T-08 cabbage: red, aw 0.26 91.55 54
24T-08 cabbage: savoy, aw 0.1 )| 29
241799 cardoon: raw 0.1 o4 17
24T-10 caulifiower: raw 0.18 92.26 22
24T-44 celeriac: raw 03 88 2
24711 celery: aw 0.14 94.6¢ 1
24T-99 celtuce: raw 03 945 L7
24T-26 chard: Swiss, raw 02 92.66 11
2461-34 chicory: greens, raw 03 92 09
24T-34 chicory: witloof, raw 0.1 95.1 *
24T-13 collards: raw 022 90.55 *
24T-35 cornsalad: raw 04 928 *
24T99 cowpeas: leafy tipa, raw 025 89.78 .
247-99 cress: garden, raw 0.7 804 -
24T-14 dandelion greens: raw 0.7 85.6 24
24799 dock: raw 0.7 93 hd
24T-30 endive: raw 02 93.79 1.2
241-99 homeradish-tree: leafy tips, raw 14 78.66 *
24T-99 Jjute, potherb: raw 025 81.72 *
247-18 kale, Scotch: raw 0.6 87 22
24T-18 kale: raw 0.7 84.46 22
24T-9% lambsquarters: raw 08 843 .
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24T-81 lettuce: butterhead (includes Boston and hibb types), aw 022 95.58 .
247-32 Jettuce: cos or romaine, raw 0.2 94.91 2
24T-31 lettuce: iceberg (includes crisphead types), raw 0.19 95.89 18
24732 lettuce: Jooscleaf, raw 3.} 94 »
24T-20 mustard greens: raw 02 90.8 08
24T-99 mustard spinach: (tendergreen), raw 03 922 »
24T-25 New Zealand spinach: aw 0.2 94 b
24T-21 parsiey: raw 03 §8.31 11
24T43 pokeberry shoots: {poke), aw 0.4 91.6 .
24T-99 purslanc: raw 0.1 93.92 *
24T-24 rhubarb: raw 02 93.61 09
24729 scawced: ager, raw 0.03 91.32 *
241-29 seaweed: dulse, raw 32 166 .
24T-29 seaweed: irishmoss, raw 0.16 81.34 .
24T-29 seaweed: kelp, raw 0.56 81.58 .
24729 seaweed: laver, raw 0.28 85.08 -
241-29 scaweed: spirulins, raw 0.2 90.67 *
24729 seaweed: wakame, raw 0.64 79.99 b
24T-99 sesbania flower: raw 0.04 9158 b
247121 spices: parsiey, dried 4481 9.02 -
24T-25 spinach: raw 035 9158 04
24T42 swamp cabbage: (skunk cabbage), raw 0.2 92.47 .
24T-27 turnip greens: rTaw 03 91.07 1
24T-99 vinespinach: (basella), raw 03 9.1 *
MT-28 WAlETCTeSS: raw 01 95.11 0.4
25: VEGETABLES AND PRODUCTS
J: root/taber vegetable
25128 arrowhead: raw 029 7248 -
25108 beets: raw 0.14 8752 59
25122 burdock reot: raw 0.15 80.09 b
25501 CATTOLE: Taw 0.19 87.9 6.8
2916 CIEEVR; FAW 0.2 68.51 12
25)-20 chicory: roots, raw 0.2 80 24
2521 grabic: raw 05 5858 1
25124 ginger root raw 0.73 81.67 hd
%}-02 horseradish-tree: pods, raw 02 832 .
25102 horseradish: raw 03 4.6 1.8
25]-29 Jerusalem-artchokes: raw 0.01 78.01 25
25199 kohlrahi- (thickened bulblike stems): raw 01 91 45
25]-03 leeks: (bulb and lower leaf-portion), raw 03 83 39
25J-18 lotus raot raw 0.1 7.1 .
25}-12 mountain yam: Hawaii, raw 0.1 81.44 .
25125 onionx raw 0.16 89.68 4.1
25104 onions: spring (incudes tops and bulb), raw 0.19 89.83 32
25125 onions: Welsh, raw 04 90.5 *
25105 parsnips: Taw 03 79.53 48
20114 e PO B fo/
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2506 potatoes: raw, flesh 0.1 78.96 10
25]-06 potatoes: raw, skin 0.1 83.29 0.6
25126 radishes: oriental, raw 0.1 94.62 25
25]07 radishes: raw 0.54 94.84 27
25107  radishes: white icide, raw 01 95.37 25
25)09 rutabagas: raw 02 99.66 5.6
25110  sahify: (vegerable oyster), mw 02 T 29
2511 shallots, raw 01 798 32
2512 sweet potato leaves: raw 03 87.96 .
25112  sweet potatoes: raw 03 72.84 5.0
25]-23 taro, Tahitian: raw 097 B87.96 .
25)23 taro: leaves, raw 0.74 85.66 he
25198  tarc:raw 02 20.64 08
25123 taro: shoots, raw 0.09 05.82 *
25514  turnips raw 0.1 91.87 58
2515 water chestnuts: Chinese, (matai), raw 0.1 73.46 48
25112 yam: raw 0.17 69.6 05
25)-17 yambean: raw 0.2 89.15 b
L: root/tuber vegetable dried/paste /spread/f
25123 poi 0.14 71.64 -
P: fungi, sumhrooms, truffies; whale (button
25P01 mushrooms: ew 0.42 91.81 18
25P04 mushrooms: shiitake, dried 0.99 9.5 *
§: fungi, nwshroom, truffie products, not el
25599  jew's car: (pepeao), raw 0.04 9259 *
28: SPICES, FLAVORS, AND SALTS
A: whole spices
28A-09 chervil: raw 09 80.7 *
28A-99 chives: raw 0.6 92 1
28A15  coriander: raw 0.5 228 >
28BA-18 fennel: leaves, raw 0.4 90 *
28A-03 spices: anise seed 15.901 9555 *
28A-09 spices: caraway seed 14.508 9875 d
28A-15  spices: coriander seed 17.77 8.861 *
28A-16 spices: cumin seed 227 8.063 *
98A17 spices: dill seed 14535 7.701 .
28A-18 spices: fenne] seed 14.868 8813 .
28A56  spices fenugreek seed 6.408 8643 .
28A-20 spices: mustard seed, yellow 2.7 6.558 *
38A37  spices: poppy seed 44704 6.782 :
PRA-40 spices: saffron 5852 11.988 .
Tranemiat No. 84-1 {1,/94) 201-15
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B: ground /cracked spices
288143 sceds: sesame butter, ahini, from raw and stone 4138 3 .
ground kemchs
28801 spices: allapice, ground 8.685 8.459 *
28B-04 spices: basil, ground 3.977 6.452 .
28B-05 spices: bay leaf, crumbled 8.362 5.436 h
28B-10 spices: cardamom, ground 6.699 8282 *
28899 spices: chervil, dried 39 72 b
28B-08 spices: chili powder 16.78 7.9 *
28B-13 spices: cinnamon, ground 3.185 9.52 .
28B-14 spices: cloves, ground 20.066 6.857 *
28B-15 spices: coriander leaf, dried 4778 73 *
28817  spices: dill weed, dried 436 73 .
28B-11 spices: garlic powder 0.759 6.446 -
28819 spices: ginger, ground 5.949 9377 -
28B-24 spices: mace, ground 32.582 8172 *
28B-27 spices: marjoram, dried 7.036 7.641 *
28B-30 spices: nutmeg, ground 56.507 6.228 *
28831 spices: powder 1.052 5.005 .
28827 spices: oregano, ground 1028 7.164 »
28B-33 spices: paprika 12,958 9.536 .
28B-54 spices: pepper, hlack 326 10.508 -
28B-08 spices: pepper, red or cayenne 15.668 B.047 *
28B-55 spices: pepper, white 212 11.42 *
28B-53 spices; rosemary, dried 15.22 9.308 -
26841 spicex: sage, ground 12.745 7.935 .
28B42 spices: savory, ground 5.907 9.003 b
28847 spices: tarragon, ground 7.242 1.79 -
I5B-48 spices; thyme, ground 7.425 1.8 .
28B-49 spices: turmeric, ground 9.876 11.356 *
F; grownd / cracked mix spice /scasom w/o salt
28F-04 spices: curry powder 13.81 9.52 *
36: SWEETENERS (NUTRITMVE)
C: homey
36C-02 honey: strained or extracted 0 172 81.9
38: SOUPS
A: soup
38A-33 miso 6.07 4145 *
40: BABY FOODS
A: baked goods (baby)
40A-01 babyfood: cookics, arrowroot 143 56 23
40A-02 babyfood: tecthing biscuits 42 64 4
40A-02 zwicback 9.7 45 129
201-16 e P e (/21
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B: cereal (baby)
40B01  babyfood: cereal, bariey, dry 34 68 .79
40B-30 babyfood: cereal, cgg yolks and bacon, str 52 849 b
40B-03 babyfood: cereal, hiprot, dry 59 6.1 3.89
40B-10 babyfood: cereal, mixed, dry 44 6.7 .73
40B-20 babyfood: cereal, mixed, w/applesauce & bananas, junior 04 6 11
40B-20 babyfood: cereal, mixed, w/applesauce & bananas, strained 0.5 80 11
40B-20 babyfood: cereal, mixed, w/bananas, dry 4.6 45 209
40B04 babyfood: cereal, catmeal, dry 78 6.2 9.9
40B-20 babyfood: cereal, oatmeal, w/applesauce & bananas, fumior 0.7 818 104
40B-20 babyfood: cereal, catmeal, w/applesauce & bananas, strained 0.7 822 104
40B-20 babyfood: cereal, oatmeal, w/bananas, dry 6 47 24
40B-05 babyfood: cereal, rice, dry 49 6.7 975
40B-20 babyfood: cereal, rice, w/appliesauce & bananas, strained 04 81 891
40B-20 babyfood: cereal, rice, w/bananas, dry 42 4.7 194
40B-30 babyfood: cereal, w/egg yolks, junior 18 88.7 0.68
40B-30 babyfood: cereal, w/egy yolks, sirained 18 888 0.68
Dsww

babyfood: vegetables, carrots, jnr 0.2 )| 307

40D-06 babyfood: vegetables, carrots, sir 0.1 923 3.07
40D-02 babyfood: vegetables, corn, creamed, junior 04 81.4 118
40D-02 babyfood: vegetables, corn, creamed, atrained 04 838 118
40D-01 babyfood: vegetables, green beans, buttered, jor 09 912 -
40D-01 babyfood: vegetables, green beans, buttered, str 08 20.8 -
40D-01 babyfood: vegetables, green beans, jor 0.1 925 -
40D-05 babyfood: vegetables, mix veg, jnr 04 804 136
40D-05 babyfood: vegetables, mix veg, str 05 898 136
40D-01 babyfood: vegetahles, peas, creamed, strained 1.9 865 152
40D-D4 babyfood: vegetables, spinach, creamed, jnr 14 882 1.94
40D-04 babyfood: vegetables, spinach, creamed, str 13 9.6 1.94
40D-03 babyfood: vegetables, squash, jnr 02 928 218
40D-03 babyfood: vegetables, squash, str 02 92.7 218
E: fruit/julce/drink (baby)
40E-20 babyfood: frait, apple & blueberry, junior 02 8238 89
40E-20 babyfood: fruit, apple & blueberry, sirained 02 831 89
40E-20 babyfood: fruit, applessuce & apricoss, jur 02 85.9 10.6
40E-20 babyfood: fruit, applessuce & apricots, str 02 87.7 106
40E-20 babyfood: fruit, applesauce & pincapple, junior 0.1 8.1 118
40E-20 babyfood: fruit, applesauce & pineapple, strained 0.1 895 118
40E20  babyfood: fruit, pears & pineapple, jor 0.2 878 858
40E-20 babyfood: fruit, pears & pinecapple, sir 0] 885 8.58
40E-10 babyfood: fruit, pears, jnr al 87.8 10.6
40E-10 babyfood: fruit, pears, str 0.2 884 10.6
40E-03 babyfood: juice, apple 0.1 88 i4
40E-30 babyfood: juice, apple & grape 0.2 831 138
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40E30  babyfood: juice, apple & peach 0.1 80 114
40E30  Dbabyfood: juice, spple & prune 0.1 813 181
40F-30 babyfood: juice, mixed fruit 0.1 879 *
40F-02 babyfood: juice, orange 03 885 *
40E-30 balyfood: juice, orange & apple 02 88.9 .
40B30  babyfood: juice, orange & apple & banana 0.1 87.6 123
40E30  babyfood: juice, orange & pineapple 0.1 873 12
F: meat products/comb mest dinner (baby)
40F-51 babyfood: dinner, beef noodie, jor L9 878 *
40F-50 babyfood: dinner, macaroni & tomato & beef, jnr 11 86.7 144
40F-50 babyfood: dinner, macaroni & tomato & beef, str 1.1 873 l.44
40F53  babyfood: dinner, spaghetti & tomato & meat, jar 13 855 121
40F58  babyfood: dinner, spaghetti & tomato & meat, toddler 1 81.6 .
40F-55 babyfood: dinner, veg & hacon, jnr 39 86.2 1.n
40F-55 babyfood: dinner, veg & bacon, st 33 859 n
40F57  babyfood: dinner, veg & ham, jor 1.7 88.4 1.26
40F-57 balnfood: dinner, veg & ham, str 1.7 892 1.26
40F-57 babyfood: dinner, veg & ham, toddler 3 83.6 126
4058  babyfood: dinner, veg & lanib, jnr 1.7 88.6 108
40F-58 babyfood: dinner, veg & lamb, str 2 88.6 1.08
40F59  babyfood: dinner, veg & liver, jnr 0.6 889 1.08
40F-59 babyfood: dinner, veg & liver, str 0.4 90 1.08
40F-01 babyfood: hi-mt dinner, beef & all veg, str 42 854 071
40F-01 babyfood: hi-mt dinner, beef & veg, jur 46 832 0.7
40¥-01 babyfood: meat, beef with beef heart, strained 4.4 825 -
40F01 babyfood: meat, beef, junior 49 709 .
40F-01 mbyfood: meat, beef, strained 54 80.6 *
40F99  babyfood: meat, ham, jnr 6.7 785 .
40F99 babyfood: meat, ham, str 58 94 o
40F02 babyfood: meat, lamb, junior 52 0.6 b
40F-02 babyfood: meat, lamb, strained 47 803 b
40F-03 bebyfood: meat, liver, strained L ¥} 93 *
40F54  babyfood: meat, meat sticks, junior 146 6.5 »
40F99 bebyfood: meat, pork, strained 7.1 784 bd
40F-04 babyfood: meat, veal, junior 5 79.8 *
40F-04 babyfood: meat, veal, strained 48 80.9 *
G: pouliry product/comb poultry dianer (baby)
40G-40 babyfood: dinner, veg & chicken, jor 11 882 L17
40G-40 balnfood: dinner, veg & chicken, str L1 90 117
40G40  babyfood: hi-mt dinner, chicken & veg, jur 55 827 053
40G-40 babyfood: hi-mt dinner, chicken & veg, str 36 83.7 b
40G50  babyfood: hiwmt dinner, nurkey & veg, jnr 5 825 om
40G50  babyfood: hi-mt dinner, mrkey & veg, str 48 8s .
40G20 babyfood: meat, chicken sticks, junior 144 683 *
40G01 babyfood: meat, chicken, jnr 9.6 76 .
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40G-01 babyfood: meat, chicken, str 79 75 .
40G-20 babyfood: meat, turkey sticks, junior 142 698 b
40G02 babyfood: meat, turkey, junior 71 715 -
40G-02 babyfood: meat, turkey, strained 58 789 b
H: high meat dimner/cheese food (baby)
40H-30 babyfood: dinner, macaroni & cheese, junior 2 86.5 12
40H-%0 babyfood: dinner, macaroni & cheese, strained 21 871 12
40H-30 babyfood: hi-mt dinner, cotiage cheese w/pineapple, strained 2.2 ;4 o
J: egg products (baby)
40101 babyfood: cgg yolks, strained 173 70.6 .
K: pudding / costard (balyy)
40K-99 babyfood: dessert, carame] pudding, junior 09 80.4 *
40K-99 babyfood: desert, cherry vanilla pudding, junior 02 81 106
40E-09 babyfood: dessert, custard pudding, vanills, jnr 23 ™4 .
40E99 babyfood: fruit, spricot w/upioca, jor 0 - A 126
40K99 babyfood: fruit, apricot w/tapioca, str 0 8s.1 126
40K-99 babyfood: fruit, bananas & pineapple with tapioca, jor 0.1 81.1 6.67
40K-99 babyfood: fruit, bananas & pineapple with apioca, str 0 81.7 6.67
40K-99 babyfood: fruit, bananas with tapioca, jor 02 815 11.6
40E-99 babyfood: fruit, bananas with tapioca, strained 0.1 84 11.6
1L: soups/soup mix (baby)
40102 babyfood: dinner, chicken soup, strained 17 89.1 0.67
Y: buby food, not elsewhere classified
40¥99 babyfood: demert, dutch apple, junior 1 821 s
40Y-99 babyfood: dessert, dutch apple, strained 09 822 123
40Y-99 babyfood: dessert, peach cobbler, junior 0 812 4l
40Y99 babyfood: dessert, peach cobbler, strained 0 818 41
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202: BASIC ANALYTICAL TECHNIGUES
202 A: NTRODUCTION
Most residue analytical methods follow the same patterns andmethenmemecb—

niques. This section provides stcp-by-neprccommended

certain commonly used analytical techniques mlhcmetb-
odsdacribedm@apm..’»and‘lofthnmanual.
amnotannedacxpenenoedamlymbutmaybemeﬁ:ltothemhdvelymupe-
rienced. Justifications for certain steps are provided to offer guidance to the ana-
lyst roubleshooting an operation that did not perform as expected.

The techniques described in this section will not be described in detail elsewhere
in PAM 1. Where these techniques are used in the methods of Chapters 3 and 4,
onlythcmformauon to the method will be prescribed. Where alterna-

appear in this section, the one most appropriate to a particular
metbodrs ibed in Chapters 3 and 4; the analyst is responsible for validating
its replacement with an alternative.

202 B: COLUMN CHROMATOGRAPHY

Column chromatography is used to “clean up” extracts, i.e, to remove extrancous
materials that were co-extracted from the commodity with the residues. , CO-
extractives such as fat and chlorophyll arc more strongly retained by the
adsorbent than are the residues. If 50, solvent can be passed through the column,
and removing (“cluting”) residues, while co-extractives attached
to the rbent. Sequential clution of the column different mixtures of
solvents may also be used to separate groups of residucs from one another.

Theabiﬁtyofapar&mhrwhmnchnmm system to remove Co-extrac-
tives and scparate residues is determined during method development.
Successful caﬂonofrwﬂubyotheranalmrequiruadberencetoboﬂ:

provid mddcdopmﬂngpro::d\?r;.and —
section es terminology, recommen sagges-
tions for dealing with common problems encountered in the use of column chro-

matography.

Terminology
adsorbent: a finely sicved solid material, usually of mesh size, to
whichdl'?ﬂvedmbmncuwﬂlpmfemndaﬂy and thus be removed
from solutions.

column: either am glass mbe intended to hold an adsorbent or that
tube filled with adsorbent. Residue analytical methods most often require
columns with fritted glass discs at the bottom, to hold the adsorbent in
place, and Teflon stopcocks to control the rate at which eluant pases

theacborbem;oohnnnlcng:l;::ddiamewrmy Columns with-
out stopcocks are suitable only for extracts through anhydrous so-
dium sulfate. If a column has no fritted glass disc, a plug of glas wool is
placed in the bottom to retain the adsorbent. Solvent reservoirs incorpo-
rated at the top of columns are an optional convenience.

Transmitsel No. 941 (1/54)
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cluant: solvent or mixwre of solvents that is passed through the column to
remove (“clute”) adsorbed residues; also known as eluting solvent.

cluate: solvent or mixture of solvents that has passed through the column.
The cluate is the cleaned up extract.

Recommended Operating Procedure

* If adsorbent is stored in oven, remove and allow to reach room tempera-
ture in desiccator before use.

¢ Rinse empty glass column with suitable solvent to remove contaminants,

* Depending on method, cither weigh appropriate amount of adsorbent
and pour it into empty glass column or pour enough adsorbemt into
column to reach prescribed height.

* Gently tap side of column to settle adsorbent. Most laboratories make use
of empty cardboard tube, length of rubber hose, or some other home-
made device for this purpose.

» It'dn'ecuom?eqﬁ of anhydrous sodium sulfate wool
add on top adsormlt-lzyer.(}enﬂyupagain. or gh Phg.

* Open stopcock completely and pour prescribed volume of rinse solvent

through adsorbent; tap gendyduﬁngnnung.ﬂaemuhen
solvent level is still slightly above adsorbent. Discard rinse t

¢ Place receiving vessel method under colunm
cockpartwaygandlmmedtatdy' prug'ihedmby m;ﬂemmggpmmm
As solvent drips from bottom, rinse vessel from which extract was poured
with several small volumes of same solvent in which exwract is dissolved;
add rinses to column.

¢ As last rinse approaches top of adsorbent layer, add prescribed volume of
eluant to column. Adjust stopcock to create flow rate of cluant
through column. Alow elution to ; dO DOt USE Pressure or VAcRIm
to speed clution unless directed by method.

o If method i mm&anmeehmgdacm;whenﬁum

is sill so abovetopdofadm'bent A .bedmoeivingo}e-el.

stopcock , and immediately prescribed amount of next
m:mtop.m:?ownteuhdme,mdrepwunuded

Common Problems

Varistion in Adeorptivity. Column is useful for deanup becaunse
of the adsorbent’s capacity to retain materials; “adsorptivity” is dependent on
both physical and chemical characteristics. Adsorptivity of a material may vary
from one batch to another, with variations affecting both adequacy of cleanup and
recovery of residues. To minimize problems caused by variations in adsorptivity,
follow these rules:

202-2
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¢ Always purchase exact material by method. Although relatively
few materials are commonly as adsorbents, brands and manu-
facturing treatments are available. Methods are d using specific
adsorbents, and substitutes should not be used.

¢ QCarefully follow any adsorbent handling and storage sped-
fied to recreate conditions used during method d L

* If method requires heating adsorbent, always cool in desiccator before
use to prevent absorption of moisture from air, which will change

adsorptivity.

* If available, use calibration steps provided in method to measure, verify,
- and/or compensate for variations in adsorptivity.

mammm occurs while dis-
are in contact with the surface of the t, cleanup and

solved
separations may be adversely affected wh ysical disruption of the column

Impmpuhancﬂtngcanwue‘poz:cghor “channels” todenl:pinthe
thhmfmmmmhmmmﬂﬂwmﬁmmﬂywmm

spaces rather than spread evenly throughout the adsorbent, thus
to the adsorbent surface area. Reduction of cleanup capacity and change

in elution patterns will likely occur.
To minimize problems cansed by channeling, follow the recommended operating
procedure, especially:

£l

¢ Cool adsorbent before use in column; solvents may boil in presence of
hot adsorbent and leave pockets within column.

* Tap adsorbent to settle it properly.

¢ Do not let column go dry; always close stopcock when eluant level is still
somewhat above top of adsorbent layer.

Coutribution of Interferences. Any material used in residuc analysis is a potential
source of interference thedetnmmuvempud‘tbemlynh.kunhe
of “reagent i.e., com)| method with no sample t,

will notify the analyst if adsorbents or other reagents used in the are
contributing contaminants that interfere. Once detected, the source of contami-
nation must be eliminated. To minimize interferences from adsorbents:

¢ Always rinse adsorbent as directed and discard rinsings.
¢ Follow any method directions concerning prewashing adsorbent.
* Store adsorbent in manner that prevents contamination; «.g., if stored

without stopper, atleastkeepveuelcmedmthlomelayuofalnmr
num foil.

Trensmittal No. 94-1 (1,/94}
Form FDA 2905e (6/32)
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202 C: SOLVENT EVAPORATION

Essentially all residue analytical methods require removal of solvent at some point
in order to increase the concentration of the analyte(s) in solution. Several

ent concentration/cvaporation techniques are available, each with advantages and
disadvantages. The best technique in a particular situation depends on the physi-
cal and chemical characteristics of the analyte and the solvent that must be evapo-

Each method in Chapters 3 and 4 directs use of a specific ion/evapo-
ration technique. The method developer chose the particular technique for its
apphcab:mytotheanalytemdwlventmvolved,soanemwbythemmmbm-
tute a different technique will be successful only if the substitute is alvo

This section provides information on applicability of several techniques,

for correct operation, andca\monsaboutcommonpmblcm

One evaporation not described in this section is in an open
veasel,mthormthontgsﬂwimpm@ngnponthewhem. solvent
in this way is not recommended for quantitative residue analysis, becanse loss of

residues is likely [1], opportunities for contamination are increased, and safety
and hazardous waste concerns are increased compared to other techniques.

Koderna-Danish Concentrators

Use of Kuderna-Danish (E-D) concentrators for evaporation of solvents was estab-
lished in FDA pesticide residue analyses the 1960s when studies proved is
value in reducing large volumes of solvent qui andmthoutlond‘amlytu[ﬂ

Most methods in Chapter 3 specify K-D cvaporation, because this
themostrehab}catd:emncthemethodsundementmwhbomywhdaﬂon.

Application. Evaporation in K-D is most suitable for solvents with relatively low
boiling points, such as ethyl ether (b.p. 34.6° C), methylene chioride (40.5°), and
aceﬁone(&&?),orfonohmtmmﬂntfomlowhoiﬁngwm
must be able to withstand stcam bath temperatures for concentration by E-D.

Equipment. Basic E-D equipment is available from major suppliers of labo-
equxpment;oetnmm;uybemilablexﬁomspeaﬂtym

Complete E-D apparatus consists of three pieces:

l) flask, 1050 mL volume, d t. Flasks be
toost sl for conczmtration of cxirace that wil be s
ferredtoodlerconmnen.orvolumeuxorgndmmdﬂm.meﬁ:lfor
concentration of final, cleaned up extract. No transfer is necessary if vol-
ume of final solution can be reliably measured in receiving flask. Ground
glass joint at top of receiving flask must match that at bottom of concen-
rator.

2) concentrator, available in 125, 250, and 500 mL sizes, ﬁnﬂ
joints at bottom and top. Concentrator holds most of the t during

evaporation and is empty at end of procedure.




Pesticide Ansiyticel Manual Vol. | SECTION 202
3) Snyder column, desgned!ﬂcmlongcondennnonoohm
containing three ts escape of solvent in gas phase withowt
lonofhigherboﬂmganalytes.M:ao-Snydercohnnm.mthmbaﬂs,

Boiling

to form as

and micro-Vigreaux columns, with no balls, are also available for use in
cvaporating solvent in the receiving flask only, without use of concentra-
T,

facilitate solvent evaporation by providing a surface area for bubbles
iling starts; use of 20-30 mesh carborundum chips minimizes volume

displaced by boiling chip.
Recommmended Operating Procedure.

Connect concentrator and receiving flask and secure with springs or
other means of preventing separation.

Collect solutions from extraction or cleanup steps in connected concen-
trator/receiving flask.

Turn on steam in steam bath,

Add boiling chip to receiving flask, place Snyder column on top of
concentrator, and genty lower receiving flask into opening in steam
bath. Until boiling is well established, hold in place and tap side of
Snyder column to facilitate pressure release. (Excess pressure buildup
will result in loss of sample if sudden release occurs.)

Support concentrator on steam bath. Adjust steam as needed to ensure
cvaporation rate. Onoemrted.boilingshonldmu&hannm

r column to rattle vigorously as gases move past them. Do

not allow boiling to be so vigorous that Snyder column is flooded with

When balls in Snyder column stop rauling, remove K-D from steam bath
andallowtooool,wiﬂxSnyderoohmmphce.unﬁlaﬂﬂmdhsdnined
back into receiving flask. Volume can be reduced to 25 mL in this way.

Foﬂwmedmddirecﬁomforreooncenmdoninpmoeofaddiﬁonﬂ
solvent volume or different solvent, as sometimes required for compiete
removal of particular solvent.

To reduce volume to <5 mL, remove receiving flask from concentrator
and add fresh boiling eamnao-Snydcreohmdhtcdyto

recciving flask. ('I‘oavo mluoﬂﬁr
ration, use micro-Vi or other micro oolumnmthmn
for solvents with boiling point >65° C.)

Hold receiving flask with spring test tube holder, and tip into

steam. Position tip of receiving flask carefully to avoid of
solvent as it boils. Allow to boil until volume is slighty less than
Allow apparatus to cool and fluid to drain into receiving flask before

removing column. Minimum attainable volume is about 0.2-0.4 ml..

Teonsrmkzal No. 841 [1/94)
Forrn FDA 250% (6/52)
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Rotary Evaporator

Vacuum and heat combine to reduce the quantity of solvent in 2 rotary evapora-
tor. Solution in a round-bottom (r-b) flask is simultaneously rotated and heated by
a water bath, while a vacuum pulled from the end of a condenser increases the
rate of cvaporation. Solvent evaporated from the solution is collected in a second
flask attached to condenser.

ration of solvent using ion is recommended for

Applicaon. Brsporsion of sobent wing ruaty emporyion i Iocemmended for

than that of a steam bath. Vacunm withdrawal of vapors, combined with water bath

rature of about 30° C, adequately removes solvents such as methylene chio-

ride (b.p. 40.5° C) without damaging analytes. Evaporation in a rotary evaporator
is more rapid than in a K-D, but is limited to only one solution at a time.

Equipment. |
1) r-b flasks of appropriate volume. Flask that contains solution being evapo-

rated has ground glass joint; flask that collects condensate has balland-
socket joint.

2) rotary evaporator, including condemser and variable speed motor that
rotates shaft to which r-b flask is attached. Use of trap connected to
shaft between motor and rb flask is o motor.

Elecunuicaﬂyoonuuﬂedmowrformuouveh to main-
tain constant rotation throughout evaporation. transformer for

controlli is recommended for with AC/DC motor;
controllng speed & recommended onlyfor emporaios vith AG/DC motor
burning out evaporator motor.

3) constant temperature water bath

4) vacuum pump

5) needle valve to control vacuum, positioned between condenser and
Gonnolﬁngmmmwithmock—typemonmndmuiahopm
but is less precise than n valve and requires more analyst attention.
Use of vacuum gauge (preferred) or manometer is also recommended.

6) (optional) additiona! traps between condenser and vacoum pump, to
protect pump from effects of corrosive vapors. Refrigerated condensation
traps and/or chemical traps that collect vapors on disposable cartridges
are available.

Recommended Operating Procedure.
* Circulate cold water through condenser.
¢ Heat water in water bath to temperature specified in method.

¢ Attach r-b flask for collecting condensate to condenser with clip supplied
with rotary evaporator.

Teanarital Ne. $4-1 {1/84]
Faren FOA 2900 /90)
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* When temperatures have attach r-b flask contai soh-
tion to rotary evaporator shaft (or to trap on shaft) and lower r-b flask
into water bath. (Directions in some methods specify placing flask into
water bath gfter applying vacuum.)

¢ Tum on motor and adjust rotation to about 70 rpm.

. 'I'umneedlcm vahelywdmn' ect vacuum pump from tum on
pump, then apply vacuum to system gradually ing valve to
minimize frothing or rapid boiling of solution. >

¢ When solution is evaporated to dryness, reverse these steps to shut down
system.

Rotary Evaporator with Girculating Chilled Liquid

Rotary evaporation can be made applicable to higher boiling solvents by addition

ofarcﬁigmﬁonunitandpumpwchinanddﬁlsx?awmohntthmghmndm

and through bath for coliecting condensate.

Application. Rotary nﬁonwid:drcuhung’ chilled liquid isgedﬁedwhen

solmcmwithhight:rbe:;»‘iE%II ts, such as methanol (b.p. 64.7° C), acetonitrile

(81.6°), and toluene (110.6°), must be removed from heatlabile analytes. Evapo-
o a3 con byc;fmponzedmlgn il apl::vﬂedhy

sation and collection solvent at the low b

2 a . y temperature

Equipsent. Figure 401-a (Section 401) illustrates arrangement of the following

basic equipment.

1) r-b flasks, as above

2) rotary evaporator, as above. Condenser should be insulated (e.g., with
Styrofoam rings) to maintain low temperature for efficient condensa-
tdon.

3) constant temperature water bath

4) vacuum pump, with needic valve control and vacuum gauge, as above

3) system of chilling coolant such as ethylene glycol (antifreeze)
and iting it through coil of insulated condenser; coolant also cir-
culates bath in which receiving flask is placed. Several commer-

5) optional additional traps, as above

Recoomnended Operating Procedure.

" i on refigeration snd circalating uni: follow manufsctarer’s diree
turn on refri ion and circulating unit; man s
ﬁomforweqmliham:mﬁmeneededmmachmmmspeuﬁed' in
method.

Treramital No. 64-1 {1/84) ona.7

Faren FDA 2805 [6/92)
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. Foﬂowdimcﬁommeaﬁed' for rotary evaporator, above, starting with “Heat
water in water to temperature specified in method.”

Tuorbo-Vap

This microprocessor-controlled from Zymark . permits antomated

of small volumes of solvent using 2 patented gas vortex shearing
action and mild thermal conditions. Solutions in 200 mL tmbes are held in a
temperature-controlled water bath while a flow of nitrogen creates a helical flow
vortex within the liquid. An exhaust fan moves solvent vapors into a hose for
delivery to any sui hood or other vent. The system can be programmed to
shut off when liquid level reaches specified point or after a specified time; this
permits solvent evaporation during unattended operation. Up to six samples can
be evaporated simultaneously.

No recommended operating for Turbo-Vap is provided in this section,
beameithnmyeupedﬁmF?AMImﬂhod.a'papuimuwhh the appa-
ratus are included in current method development projects.

Cooomon Problems

Loss of Analyte. Evaporation steps are potential sources of analyte loss. Predict-
ably, losses increase with analyte volatility and with decreasing final solution vol-
ume. Any evaporation of solution to dryness may cause analyte loss; even the
presence of co-extractives may not prevent losses of the most volatile residues.
Studies using open vessel evaporation showed no correlation between amount of
co-extractives and losses that occurred during evaporation, and evidence

that the nature of co-extractives is more important than the amount [1]. More
recent studies showed higher losses of a-BHC, a volatile residue, when

extracts to dryness twice in a Turbo-Vap than when concentrating (never <2 mL
in a KD [3]. Purified extracts (free of plant exiractives and fat) are evaporated to
dryness only when absolutely necessary, e.g., when all traces of a solvent like me-
thylene chloride must be removed to prevent interference in a determinative step.

References
[1] Chiba, M., and Morley, H.V. (1968) J. Assoc. Off Anal Chem. 51, 5562
[2] Burke, J.A., of al (1966) L Assoc. Off. Anal Chem. 49, 9991003
[3] Parfit, C.I.-l._,jr. (Nav 1991) “Minismurized Multiresidue Applmdl to Deter-

mine Pesticide Residues in Fresh Fruits and Vegetables,” LIB 3616, FDA,
Rockville, MD

Tranominel No. 94-1 {1/84)
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SECTION 203

203: EQUIPMENT AND PROCEDURES FOR
COMMINUTING SAMPLES

Section 102 C describes regulatory requirements related to compositing and com-
minuting test samples so that the testpomonremovedformalymcanbeoonﬁd—
ered representative of the o n%xmem. section provides descrip-
tions of ment and pi that laboratories have found effective in

comminuting specific commodities.

203 A: EBUPMENT

Distinctions various of t often relate to the type of
&rmmme&mm&mwwmtkdmdwmm
samples that arc inherently liquid and thus easily mixed, while other devices pro-
vide thepowerncceualymcutdrypmducuintosmanpieouﬁormhequem
mixing and homogenization. The following categories of equipment are defined
by their mode of operation and the commodity types for which they are most
useful.

Blenders and Homogenizers

Devices labelled “blenders” or “homogenizers” usually include blades that are
capable of high speed movement but are small relative to the total volume of the

container. The container (*blender jar”™) is designed to propel the material being
mixed into a vortex, so that it repeatedly comes into contact with the blades. Such

devices arc most effective with liquids or materials that liquefy readily when blended.
Blendmandhonuﬁmnammouoﬂm used in residuc analysis for extraction

of residucs into a solvent that has been added to already sample, but the
mdmcescanalsobemedforhomogemmgcommodi that are primarily

Onmmrﬂav&ihbledudmmedforﬂﬂspmp«ehdndew
lytron, Omni-Mixer models. At Jeast one published study [1] that
results obtained from using the first three of these were equivalent for practical

purpoecs.
Choppers and Food Processors

Large capacity (2040 qt) choppers, with blades designed to cut and mix simuita-
necusly, :m:ty the traditional equipment used to comminute solid raw agricultural

oommodiﬁcs,uwhasfr‘ﬁtsmdve&tnble,mwahomogenawﬁnmwhkhm
commodity, the final

poruonsaretaken. on the water content of the
mllconmofamully homogeneous slurry or a mixture of small
ews.A tisthe Hobart vertical cutter-mixer,
p! &gnedfor mfoodpmpanuonindm

Modmﬁoodmmmmmmalmmakompabkdchmm

commodities into sufficiently fine pieces to provide homogeneity. Because
commercial size food processors are smaller than thezoquobutcummixus,

processing of several batches, followed by thorough mixing, may be necessary.

Transmiaal No. 94-1 11,/84)
Form FDA 2906e {&/82]

203-1
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Grinders

The presence of skin and cartilage in commodities such as raw meat and fish make
homogenization difficult. Meat grinders, which force the product through open-
ings in a plate, ide a better mechanism for h such products.
Some choppers (above) can be equipped with grinder attachments so that the
single device serves two ses. Food processors (above) may also comminute
thuemmmodiﬁawaaml.;mogmmm.hdmﬂme,ﬁeeﬁngpiem
of the product before grinding improves homogeneity of final mix.

Dry, hard commodities, such as grains, consist of small individual units, but need
further comminuting to expose ail parts of the product to the solvent used in the
analytical method extraction step. Several types of mills have been found suitable
for reducing commodities to particles of <20 mesh.

Mills such as the Wiley mill or Hammer mill grind the commodity with a

action created by metal blades rotating at high speed metal cutting sur-
faces; a sieve ensures that only particles ground to les a specified size are
Mewpummg:mdhwﬂmmmmhmmﬂ&m
including excessive heat and difficult i Most impor-
mnt,md'milkanmneb‘ﬂ)dnpmmodkym mgmmﬁmmm
and result in a nonhomogeneous final ct, because soft, starchy components
are reduced to smaller particles than are harder germ and coatings.

hard materials, including those with high oil content such as soybeans. Centri
mills operate by grinding the product with a multiple blade rotor while ground
particlies are moved through a sieve by centri force. Most models offer a
variety of blades and sieves, and the mill can be readily disassernbled for cleaning.
Capacity of these mills is limited, so ing of small batches and

mixing is usually necessary, but operation of mill is sufficiently fast that the

msiir e e i cprencs o hoopmeosfmme D g
hasbeenfroun.thehomogenatem;mbethmd and mixed
mm.aw?am;hn_fmmw has sepa-
Crabs and Crayfish

Crabs and crayfish that are marketed five must be sacrificed in order to remove
inedible parts (specified in Section 102). Freeze, cook, or autoclave crabs to loosen

meat from inedible parts; then prepare a homogenate of edible portion by grind-
ing with a meat grinder, food processor, or chopper.
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Eges

Blend eggs in a Waring or other blender at low speed for 25 min or until com-

posite is homogeneous. Low speed blending will minimize foaming or “whipping™

of sample.

Fish

Preparation ofhomogenemunmplesofﬁshdepend:onwhedlerskhand/or

bones are considered edible for the particular and product. In all cases,

preparation must mect the requirements of policies on what portion of

the commodity to include in the composite ( 102). Skin is removed from

qm:leswhoseshnueonndﬂedmedible (eg. mlﬁsh).aareod:amedilﬂc
portions, such as heads, tails, scales, fins, viscera, and inedible bones (Table 102-
a). Water that results from thawing frozen fish should be discarded.

Grind the remaining ite three times in 2 meat grinder, food , OF

foodmuerequipped a grinder attachment {2]. If skin is i in the
edible portion, pomomofmmblembcforcmuuducuonmtodmgﬂndu-

thscamestheskmtobemorebmﬂeandmmmmcloggmgofthegnnder

Fruits and Vegetables

Chopkfiﬂlbdemewm:nodiﬂu(:g,gonmbee;s,m;u)wkl/ibuﬁd
lIoosely formed products (e.g., cabbage. in a Hobart vertical cutter
mxxer25mm,stopmachm£ ruﬁe;:l:ndinwbommofmuu
least once during operation. This wasfoundaopmduneadeqineepap

ndeuzeanddmﬁbuuonmmmthnvemlagnculmnlpmducuat
intervals (3].

Hays, Straws, and Dry, Low Fat Feed Ingredients

Grind samples to fine (about 20) mesh in a cen using a 1 mm sieve.
Coﬂectgrmmdmm:ulmdchgapad;'mﬂnqm
mix several batches as necessary to provide composite from

take th 4]. Some
ke th Lt porin (4] Some matral ncocung by, mw“q"‘"...,fm

Haoenmﬁ:galmillsnotmxhbk. thm;eghawnqmﬂlor

lent, taking care to prevent physical of

stepwise grinding procedure, with finer grind ateachmp,mzyhe
neouaxymthaomepmd\m&eachswp sample, divide ground
mtofoursecnons,mctmnﬂtoprodnceﬁnerpamda,andmgrmdmawrnlﬁ-om
two opposite quarters, until final portion is <20 mesh

If the product is to be analyzed for volatile residues, which may be lost because of
the heat generated during grinding, cool the mill prior to grinding the sample by

grinding dry ice in it

Traramial No. 84-1 {1,/94]
Farm FOA 29056 {8/92)
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Oilseeds

Oilseeds arc usually hard, as well as high in oil, s0 special care is
initial grinding to prevent excessive heat buildup or separation of oil from the rest
of the commodity.

Grind well mixed sample in centrifugal mill with 1 mm sieve ring to
produce prodmdﬂﬂmhﬁnodmnd i
grind without sieve ring or use sicve with larger ings (e.g., 3 mm), then
regrind using 1 or 0.5 mm sieve. Maintain mill rotor at 20,000 rpm to aid

in cooling,

Dry Products (Pasta, Dry Beans, Grains, eic.)

Products such as dry pasta should be treated as described for oilseeds.
References

[1] Wheeler, WB,, & al. (1979) Bull. Environ. Contam. Toxicol 23, 387-390

[2] Thompson, F.D. (Feb. 1976) ion of Fish Sample Composite by Grind-
ing in Frozen State,” LIB 1860, FDA, Rockville, MD
[3] More, CA 1966) *Sample Preparation Using the Hobart Vertical Cutter
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4 . L.D. . 1 “A New Mill for Grinding Difficalt Samples,” LIB
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204: SPECIAL REAGENT PREPARATION
204 A: INTRODUCTION

Reagents used in trace analytical chemistry must be carefully chosen and handled
to ensure their purity. Impurities in reagents can cause degradation of residues
during the analytical process or can cause determinative step responses that inter-
fere with determination of residues. Each laboratory’s quali

plan and standard operating procedures (SOPs) (Secnon!@ﬁ)shmldadmlm
way in which reagents are tested for purity, purified if necessary, and stored in a
manner that ensures continued purity.

This section contains general tests for reagent and solvent purity. It also provides
directions for handling and purifying certain reagents that are common to many
methods. Handling and purification of any reagent used in only one method are
described as part of that method.

204 B: PAM | CONVENTIONS FOR REAGENTS

Throughout PAM 1, the following conventions are used to describe reagents:

1) Lists of reagents for each method specify the grade that should be used;
t directions refer to the rcagent by name only, unless more
than one grade is used in the method.

2) Gross-reference to this section is included in method description re-
agents lists { 3 and 4) whenever the method uses a common
reagent for which special directions are included here.

3) In almost all cases, solvents must be distilled in allglass apparatus; in
some cases (e.g., HPLC mobile phases), even greater purification is re-
quired or recommended.

4) Unless otherwise specified, “water” means distilled water, except where
the water does not mix with the determination, as in “water bath.” In the
latter case, tap water is acceptable.

5 often for refers to the
) parcasing the MIlLQ water purication sectm of s equivalent”

204 C: GENERAL TESTS FOR REAGENT PURITY
Test for Substances Cavsing Determinative Step Interference

mumedmamethodshmﬂdbechededzyaﬁmmgaﬂmmof

with no sample present. This “reagen:
any method being used for the first time, or after a period of inactivity, and
pamdnmllythereaﬁer I performance of a reagent blank indicates the presence
of an interference, individual reagents (and apparatus) should be examined sepa-
rately to locate and eliminate it.

Trenemizal No. 54-1 {1,/84) m4_1
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Solvents may be checked separately by concentrating 300 mL to 5 mL in a Knderna-
Danish (E-D) concentrator with Snyder column and calibrated receiving flask,
cach previously rinsed with solvent. Examination of 5 pL. concentrated solvent by
the determinative step used in the analysis should result in no recorder deflection

>1 mm from baseline for 2-60 min after injection.

Other reagents and apparatus used in 2 method should be checked rimm&
thcmw:thsolvemsthataremedinthemethod.mnommungrmeb, solvenus
appropriate to the method, and ch for responses by the appropriate deter-
minative step. No responses should be

Test for Substances Causing Pesticide Degradation

Substances that degrade residues may also be t in reagents, but these will
not be identified by the previous test unless they also cause determinative step
.Todcmmchnnpun‘ﬁu.knmmnuofchemhkmlgeam
n should be added to the extracting solvent (no commodity) and the
method performed. Noticeable losses of sensitive chemicals indicate the presence
ofunaccepnbleoomamimnninthemgenu.(bmmmnminmuoﬂhntype

include oxidants that may be present in solvents; these canse of or-
Wmeada.upeaanyw'bophmm during evapo-
204 D: TESTS AND PURIFICATION PROCESSES FOR SPEDIFIC
REAGENTS
Acetonitrile

PAMlmethodsspedfymeofaoemuilec}nﬂedfmmaﬂ-g-
make use of reagent grade acetonitrile, test for impurities by
'L.u,p..m,

litmus paper over mouth of sto continer. Iflmnus
4 L acetonitrile by addin, lmL85 hocphoﬂcacid f

and chips, then w
at 81-82° dmrdmgﬁmandlaatm%ofdnulhm donotuoeed
Ethyl Ether

PAM 1 methods specify use of ethyl ether distilled from all-glass apparatus and
assume the presence of 2% ethanol added as a “stabilizer” to prevent formation

of ides. Practical shelf life is limited, however, even when alcohol has been
; peroxides form readily. Test for peroxides using “Peroxid Test™ paper.
Glass Wool

PAM I methods specify use of Pyrex glass wool, which can hxve contaminants that
interfere with determination. If reagent blank tests indicate that glass wool is

contaminated, rinse it with solvent and air-dry or heat 1 hr at 400° C.

Some PAM I methods ify silanized glass wool, which be purchased. To
silanize glaswoolinhhonmryspedy.mkmnﬁninlo% i ichlorosilane, rinse
with toluene, and soak another 10 min in methanol. Rinse with methanol and

allow to airdry.

Tranervhtal No. 54-1 [1/84)
Faren FOA 201250 [6/80)



SECTION 204

Poeticide Ansivtical Menusl Vol. |
Sodium Sulfate
PAM I mcthods ify usc of anhydrous, granular, reagent grade sodium sulfate.

To remove ph esters that interfere in determinations using electron capture

detectors, heat sodium sulfate 4 hr in muffle furnace at 600° C. Store in glass

gnmlinm;ifplasﬁclidsmmed.upuwthﬁomsodiummlfamwithhyu
foi

If reagent blank tests indicate that sodium sulfate is contributing interferences to
other determinations, rinse several times with acetone and ethanol, then dry.

Florisil
Florisil, a synthetic magnesium silicate long used as an adsorbent in FDA method-

ology, is subject to variations in adsorptivity common to most grade
ad;%enm.Yeanofupqienoeinl;igggorhﬂhmhdto i t of
procedures for purchasing, handling, and testing the material to and
standardize its application. PR Grade Florisil (U.S. Silica, Berkeley wv
25411) is ified because other grades available from chemical compa-
nies may be prepared differently by the manufacturer and may exhibit 3

different adsorptivity from what is ired for PAM I methods. Handling direc-
tions are designed to prevent contamination that may interfere with su t

analyses and to ensure consistent adsorptivity throughout use of a particular lot of
Florisil.

Purchasing and Handling. Observe these procedures for handling Florisil:

* Use PR Grade Florisil, 60-100 mesh, calcined (heated) 3 hr at 1250° F
{677° C), for all PAM | methods that require Florisil. Other grades may
not be capable of providing the clution patterns required for successful
application of the methods.

¢ Immediately after opening bulk lots of Florisil, transfer to glam contain-
ers (preferably amber) that are glass-stoppered or have Teflon-lined or
foillined screw caps; store in dark. Activate each ion by heating at
130° C for 168 hr (1 wk) before use. Store at 1 C in foil-covered
bottles. Florisil may be heated in bulk in pint bottles or in indi-
vidual column amounts in 50 mL Erlenmeyer Cover containers
with foil to prevent contamination, and use in rotation to avoid
storage time. Alternatively, store stoppered container of activated Flor:
in desiccator at room temperature and rcheat at 130° C after 2 days.

® If entire lot of Florisil is perform tests below on composite
of four-five subsamples from each drum with grain trier. Combine
subsamples, mix well, and activate mix at 130° C for 168 hr before

testing

Testing. Each lot of activated Florisil must be tested before use to determine
whether adjustments in column size are needed to ensure proper elution and
quantitative recovery of pesticides. Florisil column size is decreased or increased
to adjust for over-retentive or under-retentive Florisil. Two tests should be per-
formed: the “lauric acid test,” which measures general adsorptivity, and an chation
test that confirms the appropriate elution of pesticides.

Tranemittal No. §4-1 [1/84}
Form FDA 290Ge (6/58)
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LAURIC ACID TEST
Reference
Mills, PA. (1968) ] Assoc. Off. Anal Chem. 51, 29-32

Principles

Adsorptivity capacity of Florisil is measured by exposing weighed amount o excess
oflmmaadmhmnesduuomAmonmo?hmxmdnothednmmmd

byumwlthMdehtdhuncaddadmmed&uVﬂue’)nmh&
quen to calculate i ight of that lot of Florisil o
Aandandized Floril (LA Velae 110). & elent

Pr :
buret, 256 mL with 0.1 mL graduations, Class A
Erlenmeyer flasks, 125 mlL narrow mouth and 25 mL T

GLC, equipped with ®Ni electron capture (EC) and flame
phosphorus mocl‘c:'l (l-‘PD-l:) detect:u (Section 302 DGI1, DG2)

pipets, 10 and 20 ml cransfer, Class A
volumetric flasks, 500 mL, Class A

Reagents
cthanol, USP or absolute, neutralized to phenolphthalein
hexane, distilled from all-glass apparatus
lauric acid, purified, CP

lauric acid solution, 10.000 g lauric acid/500 mL hexane (1 mL solution =
20 mg lauric acid)

phenolphthalein indicator, 1 g/100 mL ethanol

sodium hydroxide, pellets, reagent grade
sodium hydroxide solution, 0.05 N. Make 1 N solution (20 g/500 mL water),

and dilute 25 mL to 500 mL with water. Standardize by 100-200
lauric acid into 125 mL Erlenmeyer flask. Add 50 mL n cthan
and 3 phenolphthalein indicator; titrate to permanent end point.

Calculate mg lauric acid/mL 0.05 N sodium hydroxide (about 10 mg/mL).
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Directions

Calculate LA Value for each Florisil lot by performing the ing test in tri
cate. When method directions in Chapters 3 and 4 requh'efoumga@ment ofl“loruilmPn-
weight for LA Value, calculate as follows: 110/LA Value x weight specified.

. Ihnsfer2.000gﬂoriﬁlm25mLTErlcnm?'ﬂahCmIoaelyﬁﬂl
aluminum foil and heat overnight at 130°

¢ Stopper, cool to room , add 20.0 mL lauric acid solution
(400 mg), stopper, and occasionally 15 min.

® Let adsorbent settle and pipet 10.0 mL. t into 125 mL Erlen-
meyer flask. Avoid inclusion ofanyﬂomemm
¢ Add 50 ml. neutral alcobol and 3 phenolphthalein indicator so-
lution. Titrate with 0.05 N sodium to permanent end point.
¢ QCalculate LA Value (mg lauric acid/g Floriil):
mL required for titration % mg lauric acid
LA Value = 200 - =
mL 0.05 N sodium hydroxide

ELUTION TEST

Reference
Bong, R.L. (1991) Minncapolis District SOPs for Florisil, FDA, private communi-
cation

Principles

Solutions of pesticides and butterfat are cluted from Florisil columns, adjusted for
LA Value, by cluants from PAM I methods. Appropriate elution of pesticides and

weight of butterfat verify that elution pattern and capacity are
Pesticides are chosen to provide indicators of improper elution, poor Flori
impure reagents.
Apparsive
chromatographic column, 22 mm id x 300 mm, Teflon stopcock, coarse
porusity fritted disc

KD concentrator, 500 mlL, with Sayder column, two-ball micro-Snyder
column, volumetric recciving flask

Reagents
acetonitrile, distilled from all-glass apparatus, see above

ether, distilled from allglass apparams, with 2% ethanol as preserva-
wpemxidefmc (see above)

Trenmmitsl No. 94-1 {1,/84)
Form FOA PE0Se [6/82)
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hexane, distilled from all-giass apparatus
methylene chloride, distiled from all-giass apparatus
petroleum ether, distiled from allglass apparatus

cluants: 6% (v/v) ethyl ether/petroleum ether
15% (v/v) ethyl ether/pewolcum ether
50% (v/v) cthyl cther/petrolcum ether

cluant 1-—20% methylene chloride/hexane (v/v). Dilute 200 mL methylene
chloride with hexane. Allow mixture to reach room temperature, and adjust
volume to 1 L with hexane.

clhuant 2—50% methylene chloride/0.35% acctonitrile/49.65% hexane (v/
v/v). Pipet 3.5 mL acetonitrile into 500 mL methylene chloride and dilute
mgll:mmmAnowmumre to reach room temperature and adjust to 1 L
wil .

cluant 3—50% methylene chloride/1.5% acetonitrile/48.5% hexane (v/v/
v). Pipet 15 mL acetonitrile into 500 mL methylene chioride and dilute with
hexane. Allow mixture to reach room temperature and adjust to 1 L with
hexane.

Pesticide standard solutions, each mL containing these approximate concentra-
tions:

A: 1.0 hegmhlnr. 3.0 chlorgyrifo-. 2.0 pg heptachlor epoxide, 2.0
d.ieklnrgin, .Ougendomulg&n L .Ougendo'ﬁlfanll, lo.Ougmdomlﬁ':g

B: 4.0 g malathion, 2.0 pg parathion-methyl, 4.0 pg fonofos, 4.0 ug
kg o

C: 20.0 ug Arodlor 1254, 200.0 mg butterfat

D: 1.0 pg o-BHC, 3.0 pg chlorpyrifos, 1.0 jig heptachlor, 2.0 pg heptachlor
epoxide, 2.0 ug dieldrin, 2.0 ug endrin, 4.0 ug malathion, 2.0 ug par-
athion-methyl

Directions

* Prepare three Florisil columns to contain,  110/LA Value x
20 g, 2 g more than that, and 2 g less than

¢ Rinse columns with 50 mL petroleum ether, discarding rinses. Place K-D
with 10 mL volumetric flask under each column.

. mtl.OmLachmndardloluﬁomAandBonmuchoohmn.Rm
ides of column with two 3 mL portions petroleum ecther, then rinse
column with 50 mL petroleum cther.

Trenurhind No, 84-1 (1/594)
Form FOA 280% (6/90)
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¢ Elute each column with 200 mL 6% ethyl ether/petroleum ether. {Col-
lect rinses with this eluate.)

¢ Change receivers; clute each column with 200 mL 15% ethyl ether/
petroleum ether.

¢ Change receivers; clute each column with 200 mL 50% ethyl ether/

petro ether.

e Concentrate cach cluate, dilute to volume with hexane, and inject about
5 pL into appropriate GLC systems to determine recoveries. 1.0
mlL each standard solutions A and B to 10 mL and use diluted sohation
as GLC reference standard.

¢ Consider Florisil lot acceptable if one of three columns permits com-
plete ofhestcompoundsandexhihnpmpereluﬁon
(heptachlor, heptachlor epoxide, chlorpynfos, and fonofos in

; dicldrin, endosulfan I, parathion-meth: andwiphoun:ﬂl
lS%ehmm,mhdnonandmdml&nn&tem on-

dosuifan II in both 15 and 50% cluates). Acceptable recovery

for all compounds except heptachlor, andﬁﬂ-ﬂﬂ%forhcpuch!or In
subsequent use of lot of Florisil, use same weight as that in column with
acceptable elution.

* If none of the three columns exhibits proper elution but a consistent
relationship exists between weight and elution, test additional columns
of weights 5 g above or 3 g below that calculated using LA Value. i these
m]umngomdonotuhlhtpmpcreluuon.uubmwmadﬂ‘e:mt
lot of

If acceptable weight of Florisil is determined, test that column size further with
following procedures:

. clution tests above, using 1.0 mL each solutions C and D. Elute
with 250 mL petroleum ether, followed by 6, 15, and50%ethyl
edxer/peﬂoleum ether cluants; collect each eluate separately. Deter-

mine recoveries of pesticides and verify accuracy of elution pattern us-
ing gas chromatographic measurement.

* Transfer each chuate quantitatively to separate tared 20 ml beaker.

E solvent on steam bath or hot plate until constant weight is

edwmmureamwntofhmerfatreomemdinachelm Ac-

lots of Florisil pemnit about 0.3 mg 0-l7mg)
bumexﬁttoelluempememnetherehnte 0.1 (0-0.4)%

W/peuoleum ether,82(40-135) mg in 15%, and 105 l72)mgm

¢ Repeat clution tests above, using 1.0 mL each solutions A and B and
eluting with Eluants 1, 2, and 3 instead of cthyl ether/petroleum ether
cluants.

It is acceptable, once the Florisil lot has been tested and appropriate weight of
Florisil determined, to measure and record height of column produced by speci-
fied weight; subsequent columns may then be prepared by measuring height rather

than weight.

Trenamittal No. 96-1 [5/98)
Form FOA 2805« 18./92)
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205: REFERENCE STANDARDS

'Ihepmityofmfemncemdardnndmeofap]mm and
techniques for standard solutions significantly mmu. i
and accurate data can be obtained only if correct analytical standard solutions are
used for identification and quantitation. Each laboratory’s quality assurance pro-
gram plan (Section 206) should include an element on reference standards and
standard solutions. Standard operating procedures (SOPs) should include proto-
cols for obtaining, labeling, storing, and handling standards. This section provides
rudimentary information that may be incorporated, as appropriate, into such
documentation.

205 A: SOURCES

Rcferenoemndaxd:h:trecunen avai]able&omsemalonmmﬂ;hlmmm-
chuding co: ies reference standards, labo-
ratory chemlcah.mPam and mpphersmpply of i t Eachmmmpmy
publishes lists of reference standards for related metabolites, and cer-
tain industrial chemicals. Eligible laboratories, mainly Federal Government labora-
tories, may also obtain reference standards for some chemicals from a repository
maintained, under contract, by EPA; eligibility is determined by EPA.

Reference standards in “neat” (undiluted) form, preferably certified by EPA, should
be used whenever possible. if neat standards are not available, certified solutions
of standards may be used.

205 B: EGUIPMENT AND SOLVENTS

Equipment
Equipment used for preparation and of reference standards and solutions
includes the following essential, but not aikinclusive, items:

1) analytical balance calibrated for accuracy of 10.05 mg
2) explosion-resistant refrigerator/freczer, used only to store standards
3) standard solution storage containers:

a) amber colored, screw-cap bottles, 1 and 2 o2

b) Teflonlined caps for bottles

c) vials for working standards

4) desiccators to store reference standards. Larger vials containing desic-
cant can be used as individual desiccators for vials of standards.

5) appropriate volumetric glassware, pipets, or microliter syringes

Trengrnisal No. 84-1 {1/84)
Form FOA 2805 18/92)
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Solvents

Pesticide residue ity solvents are essential for preparation of reference stan-
dard solutions. Solvents should be checked before use for the presence of inter-
fering substances by injecting the solvent into the determinative system(s) to be
used.

Choice of solvent is sometimes restricted by solubility and stability of the particular
chemical. The following solvents, in order of preference, should be used to pre-
pare standard solutions, if suitable for the particular chemical: isooctane (2,2,4-
trimethylpentane), hexane, acetone, isopropanol, and tolucne.

205 C: STORAGE

o hydmlyds.ll]mlmoperl tsmrage. lead w loss
such as oxidation, re-arrangement, or can w0
of integrity of previously standards. Storage conditions must also pre-
vent the possibility of external contamination. Storage requirements are
dent on the chemical and physical properties of the chemical of interest are
much more stringent for volatile, reactive, or unstable compounds. Review the
phyﬁcalandchemicalproperﬁesofeachoompmmdwdcminewhkﬂ:?:gc
conditions are appropriate. Minimum requirements for long term storage of ana-
Iytical reference standards follow:

¢ If at all possible, store reference standards in tightly sealed containers
under desiccation in a freezer.

¢ Store more stable compounds, such as organochlorine pesticides, in a
refrigerator if freezer is not available.

Reference standards that have been stored in refrigerators or freezers must be
brought to room temperature in a desiccator prior to weighing.

205 D: PURITY
The analyst is ible for knowing thc?tyofthemfermocnanduﬂmed
to obtain reported data. Follow these rules for recording information about refer-
ence standard purity:

* Standards with known purity 299%: weight may be recorded as measured;
it is not necessary to correct for purity.

¢ Standards with purity <99%: apply appropriate correction factor to mea-

sured weights,
¢ Technical standards with unknown purity (use only if this is the only
available reference standard): record weight as measured, do not correct

forpuﬁty,hnindudeanoteonthcsomuandunhwwnpuﬂz:hhh
standard with the results of any analysis whose results rely on stan-
dard. :

Trerevinal No.S000- (9099059
Farm FOA 2005 16/790)
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205 E: STANDARD SOLUTIONS

Use of inaccurate standard solutions leads to i incorrect data even
if excellent technique and instumentation are analysts consider
problems associated with standards and standard solutions as the greatest single
source of error in trace residue analysis. Standard solution accuracy is dependent
onammawwdg!ﬁng,mnectchdocofmhengchemia]mﬁﬁq,apm
storage conditions, and accuracy in recording the information about i

preparation.

Definitions

The following definitions are used in discussions of standard solutions:
standard “stock” solutions: initial solution from which other dilute soln-
tions are prepared
AT S g o e s g

Protocols for Preparing Standard Solutions
The following basic requirements are recommended for inclusion in the laboratory’s -
protocok:
Weighing Standards.
e Use only suitable and calibrated analytical balances to weigh standards.

* Weigh solids not affected by moisture on analytical balances with pans
open to atmosphere,

* Weigh semisolid standards or liquid standards by technique appropriate
to physical and chemical properties of compound. For example, add
material to tared volumetric flask, then immediately stopper and re-
weigh flask.

* Measure volume of volatile liquid standard in microliter
syringe introduce below surface of solvent in volumetric flask. Di-
lute w volume. Calculate concentration using volume and specific graw
ity of liquid standard.

Prepering Solutions.

¢ Rinse volumetric glassware with solvent in which standard will be dis-
solved.

. lhepipeu,whmeuicgimt,ormmmimﬁwr:yﬂngafordi—
lution.

* Dissolve reference standard in solvent in which it is known to be com-

pletely soluble. Be aware of any solids remaining in the solution, and
ensure that dissolution is complete before using.

Traramizal No. 54-1 {1/54)
Form FOA 2505 (6,/52) 205-3
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* Usc solvents of lowest wolatility, lowest reactivity, and lowest toxicity
ﬁhle.lfnemywusealeudeﬁnblesolveminmdermeomplg:y
dissolve weighed standard, use minimum amount necessary for complete
dissolution, then dilute with solvent of choice. Check for precipitation
that may be caused by addition of diluent.

. pronihle,vuifysoluﬁonidm' and concentration com;m'ingdemh
minaﬁwsysumdanferncws:lzﬁonmdmprwiazmporwd that
chemical.

Storage of Solutions.

¢ Be aware that special storage conditions may be necessary for solutions
prepared from chemicals that are unstable, reactive, or volatile.

¢ Prepare new working standard solutions frequently, at least every 6 mo.
e Verify accuracy of concentration of working solutions as nceded.
Record-keeping. '

o Usec similar formats in all types of record-keeping for similar work.
(Thisappmachisabprecomnwndedtohbonmiuwithinmm

organization but at various locations.)
¢ Record all raw datz, such as appearance, weight of material dis-
solved, and dilutions; have all calculations checked by a second analyst.
s Label all solutions with identification number, name, concen-
tration, date prepared, analyst initials, and solvent(s) used.
205 F: SAFETY
Procedures for safe handling of reference standards and solutions must be in-
cluded among the SOPs of each s Chemical iene Plan (Section
207). Information from the Material Safi Sheet withuchre?:;

ence standard and other sources should be used in
handling and weighing reference materials. Particular attention should be given
to compound toxicity and likelihood of analyst exposure to the compound during

205 G: DISPOSAL OF REFERENCE STANDARDS AND SOLUTIONS

Pesticide reference standards, including primary or working solutions, are classi-
fied as hazardous waste under the requirements of the Resource Conservation and
Recovery Act. As such, provision for riate coliection, storage, and disposal
of outdated reference standards must be inciuded in each laboratory’s hazardous

waste disposal plans (Section 208).
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206: QUALITY ASSURANCE AND GUALITY CONTROL

206 A: GENERAL PRINCIPLES

Quality assurance (QA) and control ( should be integral of
pesncz}e residue pr%‘am mmw mmre?li)amacyand appmpp.r:r doac‘:l-y

mentation of data gencrated by the program. QA process consists of manage-
ment review and oversigh tatthephnnmgm ementation, and completion n#
of the data collection activity to cnsure are of the quality required.
QC process includes those activities required during data collection to
thedatathtydem‘edandtodocumentthequah of the collected
amwnesenﬂutthattheQCsystcmnfuncnonmg@ﬂ'emvelyandthatanydcﬁoen-
cies arc corrected.

rehwd emphasize the
QA/QC mmdd: acuonnbuedonlm:h

of accuracy and
J u:rmdamommch bannmg cides. A wellfunctioning
m&neﬁm the laborato:;and the rsgnfnoryprognmby' QC

1) ensuring that datz are scientifically sound and legally defensible
2) preserving data integrity, validity, and usability

S)mmﬁngmambﬁmlmtsymmmhuinedinmw
ceptable state of stability and reproducibility

4) establishing the continuing need for training

5) recogmizing problems through data assessment
e)mmmgmmmmmmpmmmm
cess

Each laboratory should establish 2 QA/QC program to ensure reliable analytical
data and to document its refiability. mshmﬂdindudeQCpmeedum,
any necessary corrective action, and all during data col
lection. The laboratory should prepare, maintain, and support both a written QA
Program Plan and standard g procedures (SOPs). The written QA Pro-
Mmdsohahwﬂxm ities as they are currently performed in the

Dz&'amcubemmaQAngrmPhnandSOPsmmbde.AQAngnmPhn
provides, in general terms, the QA/QC activities, policies, organization,

and functional es, while SOPs provide detailed step-bystep procedures for
operations, and action. The writing voice for the two types of documents
ud:ﬁ'atm,mththeQAngmmthmﬂymmninindmuylemdSOh
in imperative style. Written documents (both QA Program Plans and SOPs) that
describe procedures performed to accomplish the goals of the should
relate to results rather than to specific activities or procedures. should be
achievable and measurable so that the program’s success can be evaluated.

Trermminal No. 941 {1/94)
Form FOA 2806e 6/02]
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Computer applications form a subset of topics within laboratory QA/QC as com-
puters increasingly replace many manual procedures related to laboratory
tions and data collection. Computers now manage operations, interface with
ratory equipment, and generate scientific/technical reports. They are i i
used in laboratories to process, store, and retrieve data; schedule and monitor
work throughput; generate test Tis; capture data directly from instruments;
control critical environmental conditions; and process and di qual-
ity control data. QA Program Plan elements and SOPs be written to cover
computers and their applications wherever appropriate to the laboratory’s opera-
tion.

Thiuecuonpwudumggauomfora@&?mgmm?hnamﬂugmdmuefor
p SOPs. These materials are suggestions only; their appearance in this
manual ounmmﬂnhthemamcmmumthin%ormm
laboratory and organization is respo: of materials appropri-
atetomownworkandreqmredbypmgmmmwhnchxtpamapam

206 B: GA PROGRAM PLAN

The elements of a written QA Program Plan, outlined below, may be ted in
any order. Conﬁdutﬁongiv:nmachelementwﬂltﬁﬂ'eramongmaiq
d i function, and quality of the measurements

epending upon laboratory setting,
deemed essential. A QA Program Plan should fit the needs of the laboratory’s
program and is not limited to these elements.

Quality Control Points
A. Organizational chart with reporting relationships
B. Responsibilities
1. Assignments of QC and QA
2, Management of the quality system

Quality of Equipment

A. Performance criteria for each type of equipment, including computers—
minimum standards

B. Responsible person for:
1. Performance checks
2. Evaluating performance check results

C. Frequency of performance checks

D. Corrective action—equipment failure

E. Equipment performance log books

F. Equipment maintenance log books—accurate and up-to-date

Quality of Standards and Reagents
A. Preparation, hbehng,anddommennﬁonofrugmﬂmdmndmds
B. Swandards
1. Identification of primary ws secondary sandards
2. Verification of secondary standards (purity, potency, and viability)
3. Documentation of verification




Pesticide Anahtical Memual Vol. |

SECTION 208

4. Frequency of verification
5. Handling and storage of standard materials

C. Reagents/media/solvents
1. Handling and storage
2. Procurement procedures to ensure supply and quality
3. Criteria for laboratory water—verification and frequency

Environmental Control /Facility
A. Environmental conditions—documentation
1. Samples
2. Instruments/equipment
3. Computers
4. Personnel

B. Facility
1. Security
a. Laboratory
b. Computer
2., Air handling system—maintenance documentation
3. Sample handling and storage

Quality of Analytical Work
A. Method validation

2. SpeaﬁanomofmwvakforinmalQCtechmqm
a. Fortified sample
b. Analysis of standard reference material
¢. Duplicate analysis requirements
d. Split samples
3. Refercnce material analysis
4. Corrective action—QC failure
C. Sample analysis procedures
D. Calibration procedure and frequency
E. Corrective action—analysis/calibration failure
1. Decision processes
2. Responsibility for initiation
3. Procedure for correction

Quality of Analytical Documentation
A Data generation, manual or computerized
1. Data collection procedures
2. Data reduction procedures
3. Data validation procedures

Trerwnizal No. 84-1 [1/04)
Form FDA 2805 (8/52)
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4. Da1a reporting and approval procedures
a. Supervisory review of analytical worksheets
b. Internal laboratory audit of worksheets
¢. Oral review of worksheets
5. Data maintenance (storage, retrieval, and retention)
B. Laboratory notebook and log book policy

Andits
A. Performance audits—internal/external
B. System audits-—internal/external

Sample Accountability
A. Sample receipt
1. Sample custody
2. Sample tracking
B. Sample storage and handling
C. Sample scheduling
D. Sample disposal/archiving
Quality of Administrative Systems
A. Training program
B. QA reports to management
C. Corrective action procedures

206 C: SOPs

hmﬂuw%m&ﬂemddmmﬁmﬂma&mummﬁd
analytical methodology is imperative. In any operation performed on a ¥
basis, ibility is best i through use of SOPs. The SOP de-
scribes the commonly accepted method(s) for performing certain routine or re-
petitive tasks. Adherence to SOPs ensures that analytical results are reliable, repro-
ducible, and properly documented and thus support data quality.

SOPs prepared by laboratories should be up-to-date, ensive, clear, and
sufficiently detailed to permit duplication of results by analysts. In addi-
tion, all SOPs should be:

amenable doamcng ion that is sufficien record
l)maneeof:.ilmh tanonbyth: tly complete to perfor-

2) consistent with current guidelines, regulations, and other requirements
3) consistent with instrument manufacturers’ specific instruction manuaks
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6) capable of demonstrating validity of data reported by the laboratory and

explaining the cause of missing or inconsistent results

7) subject to a document control procedure that precludes the use of out-

dated or inappropriate SOPs

8) available at appropriate work stations

9) archived for fumre reference or evidentiary situations
SOPs should be written in a format prescribed by the operational
Plan; umbhshmentofaﬁumupumomcomkmnqmngwkmdm
the writing process. SOPs are usually written in imperative mode

Typical topics for SOPs include the following:

1)

2)

3)

4)

5)

6)

8)

9)

General laboratory techniques; e.g., use of glassware; giassware clean-
mg;pupetungwchmques;maly:gnlhnhnou,calibnnonmdme

Reagenuandmdardpupatauon,inchxdingmu.conmmﬂon.
storage, and labeling (&g, sec Sections 204, Special Reagent Prepara-
tion, and 205, Rd‘etgenchnndards)

Samplemanagunem;c.g,mce:pt,handhng.andcmtodysdwduling;
shipping requirements; and sample storage

Instrument and computer calibration and maintenance; «.g., mainte-
nance logs, procedure and schedule, service arrangements, spare parts

and
}..aboramgd n;::ludmgnn::pléc'prepanﬁoat analysis
uon.andquanﬁunonandrepomnghmm

reporﬁng;vuifyingelecu'onicdanin}mt;mdeiecmicmporﬁng

Records managemem; g generaung, controlling, and archiving

project-specific and operations records; backup and recovery of com-
puter data; defining raw data
Laboratory QC; eg., procedures for method quantitation

determining
limits, acceptance/rejection criteria for blanks, matrix-s c
quantitation limit, ods precision and bias, matrix bias,
manu-spcaﬁc precision, control limits for precision and histori-

cal performance

Laboratory records handling, including review, approval, and revision;
computer data entry; and security

10) Waste disposal; includes disposal of samples and waste material
11) QA review; includes requirements for intemal, external, and on-site

amsessment

Trenaemiel No. 541 1./84)
87592}
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207: SAFETY

207 A: INTRODUCTION

Chemmanalynngfoodsforpemademmaﬁ'eaedﬁnfetyiﬂws.um
all persons working in or managing chemical laboratories. There are many chal-
ﬁumdobsndumemuunganfeworkplm q:eaallythccomofnpgluﬁng

and providing appropriate training, but by developing an
andextf:muammgofanemployea.nfeandhealthyworkcmdinomm
attainab

It"nbeyondthewopeofthePAMtovaidedenikofmadeqmuhbonm
safety program. Instead, this section is included to
tiono;ll)::sandreghu:euonsmhtedto tyandmmutheueedfor
every to a and for every employee to adhere to that
plan. Because the PAM is 1 E::mdmrdandmedwhboumchem
responsibilities of the in chemist for laboratory safety are emphasized.

207 B: LAWS AND REGULATIONS RELATED TO SAFETY

Whﬂc:thasalmbeenmthebenmmofemployenmmdntafuyh
a primary concern to reduce injuries, nfoperty , and lost time of
employees from the job, occupatio; calth issues have

mthehstZOyunasarmﬂtofmgulamrymﬁght.The

following laws and regulations form the basis for safety requirements in the United
States:

1) WillmSmgerOccupanomlS-ﬁandHed&An. 1970, which estab-
lished the Occupational Safety and Health Administration (OSHA) and
authorized it to regulate safety and health issues for all employees

2) Executive Order 12196, 1980, which requires each Federal agency to
have an occupational safety and health program

3) 29 Code of Federal Regulations (CFR) 1910, which inclades OSHA’s
regulations for toxic and hazardous substances (listed in Subpart Z
Sections 1910.1000-1910.1500) that affect laboratory personnel. 29 CFR
1910 includes the following specific regulations:

a) lQlOlONmblishu.forq:eaﬁcchmk,Bnﬁuonthelenkﬂ::
whlchanplom be exposed. Depen on the hazard of
li‘:'o.!!eﬁnedeithel-asa s exposure limit
(PEL), measured in a time-weighted average (TWA) over an 8 hr day,
or as a short term exposure limit (STEL), measured in a 15 min TWA
exposure, not to be exceeded at any time. Chemicals for which PELs,
TWAs, and STELs have been established are listed in Table Z of
Section 1910.1000, along with the limits. lmplemennﬂonm of these
regulations requires eering or administrative con to protect
emp!oyee:ngm excess cxposure or, in the absence or
meﬁdcncyofthaeconuok.meofpemnalpmmeqmpmem
(PPE).

Tranemittel No. 94-1 [1/84)
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b) 1910.1200, also known as the Hazard Communication Standard, re-
quires that manufacturers and i of hazardous materials pro-
tect users from potential dangers iding written notification of
the hazards, in the form of a Material Safety Sheet (MSDS) for
each chemical. This section also requires manufactrers to provide
hazard information on chemical container labels.

c) 1910.1450 cstablishes the Standard for Occupational to Haz-
ardous Chemicals in Laboratories (“Lab Standard”). Lab Stan-
dard was issued by OSHA, in recognition of unique characteristics of
chemical laboratories, to protect employees associated with laboratory
operations. Among other requirements, the Lab Standard requires
mu:mpmpareawﬁm(mcmial}lygienem (CHP) w e»

ish work practices, procedures, and policies that reduce the poten-

exposure
also establishes requirements for appropriate employee training in safety
practices, for monitoring, for riate PPE to be wom when hax-
ards cannot be otherwise con and for medical surveillance.

It is FDA policy to select operational strategies that foster a safe and healthful
environment for all and for those communities in which FDA operates.
FDA complies with regulations, including ing that its laboratories
opcerate according to the Lab Standard. To that end, FDA laboratory has

a CHP. FDA’s Safety and ional Health Managnmtl’mgnmis
described in the FDA Staff Manual , 2180.1 through 2130.7.

207 C: MATERIAL SAFETY DATA SHEETS

An MSDS, required by OSHA's Hazard Communication Standard, provides
cautionary information to the user on physical and health hazards of an i
chemical. Its availability enables chemists to make hazard determinations for
materials handled in the laboratory and to identify unsafe conditions that may
exist. The recognized source of an MSDS for any hazardous material is the actual
manufacturer. If asked, manufacturers usually will provide MSDSs for chemicals
purchased prior to the Standard. OSHA also recognizes generic MSDSs as a sub-
stitute for those of the actual manufacturer when the original MSDS is not avail-
able; these may be substituted for older materials manufactured by a company that
has gone out of business.

MSDSs are required to provide the following information in brief:

1) label name of the material; manufacturer’s name, address, and telephone
numbers for emergencies; and further information

2)littofanhan:domingredienu.bychemicdmdmmonnmrﬁ

centage concentration of each hazardous ent, and established
and/or threshold limit valucs (TLVs), ed by the American Con-
ference of Governmental Industrial Hygienists

3) various physical and chemical characteristics, including boiling point,
specific gravity, appearance and odor, melting point, solubility, vapor
pressure, evaporation rate, odor threshold, ac.

207-2
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4) ii;:;hmdexplodonhmrdd;uforﬁnﬁiihmmthamhmfmmus

point, hazardous fire decomposi products, special fire-fighting

procethlres,ﬂammablchmm,andupperandlowercxplononhmtcon-
centrations

5) reactivity data for stability, incompatibility, hazardous decomposition prod-
ucts, p;ylymclmnon pott’;mml, and conditions to avoid

6) health hazard information with specific information on acute and chronic
health cffects expected for each route of entry into the body, whether a
carcinogen is present, what signs and symptoms can be expected if ex-
posed, what medical conditions could be aggravated if exposed, and

emergency/first aid to be administered if exposed

7) precautions for safe handling and use of the material, including proce-
dures for spill cleanup and waste disposal, conditions to avoid when stor-

ing the material, any other precantions for handling the material

8) recommended control measures, such as what PPE should be used when
handling the material, whether ventilation is needed when han-
dling the material, what glove cye protection is needed, whether any
otherpmtecuveequ:pmmtnneeded,andwbatotherwmtorhygxemc
practices should be followed when handling the material

MSDSs provide the employee with a ready source of information about
chemical hazard, much of which can be used during development of SOPs (be-
low). MSDSs can also be used to accompany shipments of hazardous materials to
fulfill the Department of Transportation requirements for information on spill
remediation.

Manufacturers often recommend extensive control methods for use of their haz-
ardous materials to avwid any lability, even when the controls address the concen-
trawdformofthemnalandnormalmagemvolmadﬂuwd MSDSs
often do not give specific information for waste disposal and erh.ighly
lated areas, because such requirements vary by m
mauonntmﬂylachngforcncdywhichPPEshouldbcmedtoavmd

tion of trade name products or because the manufacturer has not always thor-
oughly tested various PPEs with the product. The information presented in MSDSs
is usually very general, but technical, in nature, OSHA has concem over
the quantity and of information present in the manufacturers are
required to compl teeschsecnon,mnftheonlymformanoncomqedhthu
inadequate testing has been done. ,

207 D: DEVELOPMENT OF A CHEMICAL HYGIENE PLAN

A:requnedhyOSHAshbSnndard,eachhbmmrym:ahma(i}lniPﬂm
written statements of work procedures, policies intended
fomrdummepownmlformployeemapmwhmrdomchcmiukmm
must be made available to all employees. The Lab Standard is a

oriented standard that can be readily changed to address the current needs of the
Iaboratory cl; such flexibility facilitates compliance, despite the complexity
and diversity of tasks performed in the laboratory. The CHP must identify:

Trenemitel No. 94-1 [1/54)
Forem FOA 2805 [6/82)

207-3



SECTION 207

Pastickie Ansiytical Manual Vol. |

D

2)

3)

4)

5)

6)

7
8)

9)

standard operating procedures (SOPs), relevant to and healdh, for
activities involving use of hazardous chemicals. Each SOP must identify:

the exact nature of the hazard, what safety procedures are established to
eliminate or reduce the hazard, what personal protective clothing and
equipment are needed to protect the employee, what immediate ux
will be taken in the event of an emergency or spill, and what steps

be taken to remedy the situation afterwards, such as decontamination of
awmmhs‘:;uhpmﬁepmdmfonhmdﬁngmmg
reactive chemicals; i ipment whose use tial

eyt chemicals opesing equiptoent whoee e poscs poienial b
tion; handling compressed and high pressure gases; and working with

low or high temperatures.

criteria used to determine when additional controls are needed to re-
duce potential personnel exposure, particularly when highly toxic mate-

circumstances under which certain laboratory procedures require prior
approval of the supervisor
gooednmformedialmrvciﬂanocandmﬂmﬁonwhenmw
suspected, including an exposure assessment

for monitoring for any substance by OSHA, if there
procsiure foemontringforsmysbsmce rguated by OSHA i her
the absence of an action level, the PEL level

provisions for maintaining individual employee records of exposure moni-
toring, medical consultations, and evaluations
provisions for personnel training and information

procedures for evaluating engineering controls, such as fume hoods, to
verify proper functioning

identification and mzintenance of emergency handling equipment, such
as fire extinguishers, eye washes, safety showers, fire alarms, oc.

10) mcasures taken to ensure PPE is functioning correctly
11) emergency response and remediation procedures
12) the Chemical Hygiene Officer who will develop and implement the CHP,

and other individuals responsible for implementing any portion of it,
inclading phone numbers
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13) procedures for storing materials safely. Issues addressed in this section
should include classes of chemicals and segregation to ensure compat-
ibﬂuy,upecmedhfenmeofchem:mhingcnmi.specnlmuwhem
d is common (e.g., picric acid and peroxide formers), and

mrla:ebek issues. Under the Lab Standard, MSDSs must be
mamtamedand on incoming hazardous materials must not be

removed or defaced.

14) any other issues, such as individual work practices, attire, electrical
hazards, and housekeeping, that affect safety in the workplace

There are many references available 1o assist chemists in SOPs for the
CHP. Information in MSDSs is parti useful for iden hazards and safe
levels of exposure. Many ous matersals listed in 29 CFR 1910.1000, Table Z,
are routinely used in pestici analyncallaboramnes.'l‘heleve&l’sandmnduthin
Subpart Z are an t reference for laboratory personnel for ing SOPs.
AoomparuonoftheodonhmholdtotheTLVowPELnlwngmm

mation in indicating quickly what practices and controls must be in place when
working with certain hazardous materials. Often information presented in an MSDS

has legal authority and acco! is an excellent reference. However, according
to 29 1910.1450 (a)(2){c), hbSnndudmperseduﬂ:eHmrdOommu-
nication Standard for laboratory operations; more restrictive limits of exposure
may be established in the CHP than are established in the MSDS.

Monitoring is conducted to establish the level to which employees are

The Lab Standard requires that engineering or administrative controls be in place
to protect chemists from excessive exposure to hazardous materials. For example,
one of the most effective engineering controls is proper ventilation and fume
hoods. If necessary, controls may extend to the temporary re-assignment of per-
sonneloumdcthehamdmln!hemseofahoenceorm ot'thene
conuuk,PPEmmbemdmprotectthechemm,mmplelindmlerapmm

special gloves, goggles, nonpermeable lab coats, efc.

The bibliography in Section 207 G lists government documents and sources, as
well as other ions on safety.

207 E: RESPONSBILITES OF THE INDVIDUAL CHEMIST

Emylﬂloyeemrkmgmahbmamy_mmtcomplywlththem/mmpmy

laboratory and must adhere to them; each must handle or process all chemicals
; and each must wear any safcty gear and PPE needed to perform laboratory

monsnfely Laboratory employees are ultimately responsible for:

1) identifying unsafe or unhealthy sitnations that exist in the laboratory
and reporting such 10 a supervisor and to the person responsible for
the safety program

2) complying with any safety standards applicable to the employee’s job
performance

3) deweloping an awareness of activities that affect the safety of sclf,
feﬂowm&us.andthegenemlpublic -

Trermuvial No. B4-1 {1/94)
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4) reporting all accidents, injuries, unsafe incidents, or property damage that
occur in the workplace

In order to identify unsafe conditions in the laboratory, employees must make
hazard determinations for all materials handled there, based upon available scien-
tific information and information found in MSDSs. The ultimate responsibility for
a safc working environment rests with each employee.

207 F: ROLE OF TRAINING

OSHA stresses employee training in all their standards as the key to reducing
hazards in the . To be effective, laboratory safety training should be
tailored to the needsofeachhbontory Simations often vary from one

ﬁuhtymthenext.andevenamongthemiomhbonmyopmwithindw
same facility.

Supervisors are often the most kn about activities within each labora-
tory and are responsible for training all employces on proper work practices wo
safely perform laboratory tasks. Safety and health professionals can train labore-
tory personnel in selection of the proper PPE for each task, maintenance of such
equipment, availability of employee services for prevention and treatment of expo-
prooedurenofollowhlanemergen andconditiomtomeetandpmoe—
durestofollwmnnpronwnrkphce Ereventmvironmenulcomami—
nmstbeadmedaboutpos: what ad-
vexsehealth may result from exposure, what laboratory practices and engi-
neering controls can reduce hazard and prevent contamination of the environ-
ment, availability of medical surveillance and environmental monitoring, and their
specific responsibilities. An employee who is trained to recognize hazards, and
who understands what work practices, PPE, and controls must be implemented,
ensures a safer laboratory environment.

207 G: BBLUIOGRAPHY

Government or Organizational Materials

“Pocket Guide to Chemical Hazards,” Department of Health and Human Services,
National Institute of Occupational Safety and Health (’NIOSH)PuHianonNo 90-
117, U.S. Government Printing Office, Washington, DC

For other NIOSH documents, write to NIOSH, 4676 Columbia Parkway, Cincin-
nati, OH 45226, or call (513) 553-8287. For information on other occupational

safety and health problems, call (800) 35-NIOSH.
ForMﬁmﬂSafquwndloxgﬁonﬂﬁetyandhahb data sheets on

han;dousmzcrhk,mll(?%) 1121; for a list of these data sheets, (800)
621-7619.

To safety standards for laboratory contact National Fire Pro-
D e et DAY, e oo, B0y 443555, o Amcrian
National Standards Institute (ANSI) Ne-wYotk. NY, (212) 6424900,
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Dornhoffer, MK. (1986) Handling Chemical Carcinagens: A Safety Guide for the Labo-

raiory Researcher, Publication Chemsyn Science Laboratories, Lenexa, KS

Ness, S.A. (1991) Air Monitoring for Toxic Exposures—An Intagrated Approack, Van

Nostrand Reinhold, New York T

Prudent Practices for Handling Hazardous Chemicals in Labovatories (1981) National

Research Council, National Academy Press, Washington, DC

Stricoff, R.S., and Walters, D.B. (1990) Laboratory Health and Safety Handbook, Wiley,

New York :

Walters, D.B. (1980) Handling of Chemical Carcinogens, Teratogens, and

Highly Tmaamﬁok. 1 &ifmmrmu,m,m

Young, J.A., ed. (1991) Improving Safety in the Chemical Laboratory: A Practical Guide,

2nd Ed., Wiley, New York
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208: HAZARDOUS WASTE DISPOSAL

All waste generated in pesticide residue analyses must be disposed of

comply with local, state, and Federal statutes. Becamse each locale is lao
d:ﬁ'ercntstamtn.eachhbommrymmdevdopmmdhidua}prognm.Speut
solvents and unused reagents erally constitute most laboratory wastes, but other
matenahthatmmbedharﬁmx&ahobeconndemdhm:dmn;mmpluof

the latter include broken ermometers, unused samples containing a
l:stcdorcharactemncm and contaminated glassware.

It is beyond the purview of the PAM to provide complete directions for hazardous
mpmgmms,thebibﬁogmphym&cuon!ﬂﬂGupmﬁdedwoﬁ'ergmthme
nd the bare outline presented here. Each laboratory is encouraged to assign

beyo
mdmdualsasHamﬂousz and to

those assigned. The complexi Wmﬂ
wastemanagememdemandnoleu.

'l‘hefollawmgoudmcreoommcndsanlppumchtodadopm&' a program suitable
handling and disposal of hazardous waste. In casu,itmus.tbe

for proper
:gq)lmentedbyspeaﬁcbcalmmbeconﬁgumdmtheneedsofthemdi-
ual laboratory, and be managed by trained personnel

208 A: IDENTIFICATION OF WASTE

The first in ing 2 hazardous waste disposal program is to determine
mwmm%mdmchdmmmwaw
Under the Resource Conservation and Recovery Act (RCRA), the Environmental
Protection Agency (EPA) establishes regulations for determination of hazards and
publishes them in Code of Federal Regulations Title 40, Section 261 (40 CFR
261). Those regulations establish that a material is a hazardous waste if:

1) it is not specifically excluded under 40 CFR 261.4.

2) it is listed in 40 CFR 261.30 Subpart D.

3) it exhibits any of the characteristics of a hazardous waste.

4) it is part of a mixture that includes hazardous waste.

The following provides some additional information about these hazardous waste
categories; consult 40 CFR 261 for full details.

Waste Specifically Exciuded

Certain categories of waste are spedifically excluded from being considered haz-
ardous; examples include domestic sewage and houschold waste.

Chemicals Listed in 40 CFR 261.30 Subpart D

The following lists are published by EPA in 40 CFR 261.30 Subpart D to define
thooechemwalsltclm%“esashazardmsm

Trermmitsal No. 54-1 [1,/94}
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Flmﬂmdwsmuﬁomnmspeaﬁcmm erically named
mManyFlm:olvcnua:;ekemed laboratories, e.g.
“spent halogenated solvents” me echlondeand‘q)emnonhnloge-
nated solvents” like acetane and ethyl ether.

K List Hazardous waste from specific sources, g, “still bottoms from the
distillation of benzyl chloride.” This list does not contain any laboratory
chemicals.

PI.ncAmﬁehaurdouswmtu,spedﬁaﬂynamedchemnk,ag,wbon
disulfide and fluorine .

ULucCommerdalchemmlpmd\m:peuﬂnﬂymmeddumk.ag..
acetone and chloroform

P and U Lists contain waste solvents and chemicals and include many solvents wsed
in residue analyses. Any residue in a container or in an inner
mmmdﬁomamnummmmmgeﬂtheMedmﬁahodﬂﬁedhm:

a hazardous waste, with certain exceptions. All regulated residues, plus any soil,
water, or other debris from spill clcanups, are also treated as hazrardous, as are any
formulations in which a chemical from U or P Lists appears uthesoleoracdve

t. The latter category
w&mmmonmepmq.ammemm.
m:l andtnnpheneammclndedonthe?hstandthmdauﬁedamely

Chemicals Exhibiting Hazardous Waste Characteristics

The following characteristics are sufficient to categorize a chemical as haxardous
waste, according to 40 CFR 261.20 Subpart C:

Ignitahility. EPA defines any solid, liquid, or gas as ignitable waste if:

1) it is a liquid, other than an aquecous solution containing <24% alcohol by
volume, and has a fiash point <60° C (140° F).

2) itisnotal under standard temperature and pressure,
of causing m ofmwmm.otspwunem

chemialchanges.or,whenngnmd.bumssovigommly persistently
that it creates a hazard.

3) it is an ignitable compressed gas.
4) it is an oxidizer as defined in 49 CFR 173.151.

Corrosivity. A solid waste exhibits corrosivity if it is an aqueous waste with a pH <2
or 212.5. Nonaqueous wastes are subject to a steel corrosion test to determine

corrosivity.
Renctivity. Solid wastes are considered reactive based on extreme instability and
the tendency to react violently or explode; they are considered to pose a problem
at all stages of the waste management process.

Traraminal No. 94-1 {1794
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Toxicity. Hazardous waste is classified as a characteristic™ if
dﬂspccﬁcmnmmmnumbemdmastlw;kwqmthmmmag
those specified in Table I, 40 CFR 261.24 (b), wing an cxtraction

known as the Toxicity Characteristic Leaching Procedure (TCLP). I con-
tains mostly pesticides, solvents, and heavy metals that EPA considers potentially

leachable into soils or as a result of improper management. Items
such as analytical column packing, and extraction solvents are classified

asTCLPwastexfanymatemlmTablelumbleatthc levels of
concentration. Enm& of pesticides in Table I include 2,4-D, 2,4,5-T, chlordane,
endrin, heptachlor, lindane, methoxychlor, silvex, and toxaphene.

Hazxardous Waste Mixiures

In general, mixing hazardous waste with nonharardous waste causes the entire

volume to be regulated as hazardous waste. Similarly, mixing acutely hazardous

hmmmtmhhmﬂmmmayamethemwbenphwduamnly
waste.

208 B: CATEGORIZATION OF WASTE GENERATUR

Once wastes are categorized, a determination must be made of what
classification the facility meets. The following generator classifications, as defined
by EPA, are based on quantity and categorics of waste generated:

1) Large quantity generators, i.e., facilities that generate >1000 kg hazard-
ouswasteo:'lg. kg acutcly hazardous waste per month, orth:tsmmn-

late 21000 kg hazardous waste on-site

2) Small tity generators, i.e., those facilities that >100 kg but
<1000 hanrdty ommordhgaculnlyhmﬂmmthepermkgndl
or that accumulate <6000 kg harardous waste or <1 kg acutely hazard-
ous waste at any onc time. Most pesticide analytical iaboratories are
classificd by EPA as small quantity generators because they meet the
first criterion. cheqmutyofmﬁomthe?lm(ammlyhamﬂ-
mnwaste)u;vlkgpermonth then the laboratory becomes a large

quantity generator.

3) Conditionally exempt small quantity generators, i.«., those that gener-
ate <100 kg hazardous waste or <1 kg acutely hazardous waste per month,
or that accumulate <1000 kg hazardous waste or <1 kg acutely hazard-
ous wasic at any one time. Generator status varies from state to state;
i.e, cach state may set its own threshold for generator status. It is there-
fore necessary to contact the state environmental agency to obtain copies

of pertinent regulations.

208 C: OBTAINING APPROPRIATE ID NUMBERS

Once the waste generator category is established, the laboratory should contact
theenmonmenmlagenqot‘themmwhichlthloamdmobuinhothm

and EPA ID numbers.

Tronamiital No. 94-1 {1/94]
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208 D: WASTE COLLECTION AND STORAGE PROCEDURES

Laboratory policy should be established to minimize the amount of waste gener-
ated. Where practical and safe, solvents should be by distillation and
chemicals should be shared with other laboratories. procedures should

bemxmamrmdwhenpom‘bletoredtweamounuoflobemandchamakr&
quired. To handle the waste that is generated, laboratory procedures for collec-
tion, segregation, and storage of different categories of waste must be established

and rigorously enforced. Typical operations include:

1) Arrangement for locations and containers in the laboratory. Hazardous
and nonhazardous wastes should be WWW to
avoid increasing the volume of waste considered Waste chemi-
cals from the P List should be scparated from other hazardous waste to
minimize the amount categorized as mmﬂmw
be established for recyclable materials and for wastes with t modes
of disposal. _

2) Disposal of waste in drains. }f local statutes permit, some water-eoluble
waste, «g., cthanol and methanol, may be poured down a drain. Gity
pollution control and/or local sanitary sewer district must be contacted to
determine local regulations.

3) Waste storage prior to di Maximum storage times for waste are

t on generator jon and distance between
and waste disposal compan&,Smanqmdtygmmmmanondw
store hazardous waste for 180 days on-site without a permit. Generators
accumulating waste in containers must with Subpart 1 of 40 CFR
265.170. All storage vessels must be in condition and labeled “haz-
ardous waste,” and the accumulation start date must be marked on each
container.

208 E: ARRANGEMENT FOR WASTE DISPOSAL

NumamnﬁmspeaahnmmdhponlmngionﬂEPAdﬂumd/oﬂhe
state environmental office may provide useful information about local waste dis-
posal firms. Some disposal firms provide consulting services that include prepara-
tion of manifests and proper labeling of shipping continers, but the wasie gen-
crator is ultimately responsible for verifying accuracy of all labeling and shipping
information. t of Transportation shipping data and regulations are
published in 49 CFR.

ECBFAMTH\MLMAMMTW

Accurate records must be kept of all waste collection and disposal activities, includ-
ing manifests and biennial waste analysis and exception reports, when required.

All necessary safety procedures (Section 207) must be followed in handling any
hazardous waste.

Transminal No. §4-1 [1/94)
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