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AOAC Of fi cial Method 945.75

Ex tra ne ous Ma te rials
 (For eign Mat ter) in Prod ucts

Isolation Tech niques
First Ac tion 1945
Fi nal Action 1996

A. Definition of Terms

Extraneous materials.—Any foreign matter in product associated 
with objectionable conditions or practices in production, storage, or
distribution; included are filth [see 970.66A(a)–(d) (see 16.1.02)],
decomposed material (decayed tissues due to parasitic or
nonparasitic causes), and miscellaneous matter such as sand and
soil, glass, rust, or other foreign substances. Excluded are bacterial
counts.

B. Apparatus

(Avoid use of poly eth yl ene beak ers, fun nels, con tain ers, etc., as
in sect frag ments and ro dent hairs ad here to ap pa ra tus made from this 
ma te rial.)

(a) Aerator, water.—Modify to produce fine, even spray of water
by removing screen(s). If aerator has more than 1 disk, use only the
one with small (ca 1 mm) holes.  (No. 00200, Faucet-Queens, Inc.,
550 Palwaukee Dr, Wheeling, IL 60090, USA, or equivalent.) Unit
may be securely attached to faucet with heavy rubber tubing (wall
thickness ca 3.2 mm) to provide suitable working distance from
sieve and to allow some movement of sprayer head.

(b) Autoclave.—(1) Slow exhaust type.—Set “slow ex haust” to
lower pressure from 15 to 0 in 15–20 min. (2) Nonslow
exhaust.—Let cool to 0 psi before opening or venting.

(c) Blenders.—(1) High-speed.—Use 1 L, 4-lobe jar fitted with
4-blade assembly, 2 blades tilted upward ca 30° with diameter
60 mm and 2 blades tilted downward ca 25° with diameter 55 mm.
Operate at speed specified in method, using variable transformer.
Use tachometer to measure speed of blending jar blades or blade
s h a f t ,  a f t e r  r e m o v i n g  b l a d e s .  ( 2 )  H i g h - s p e e d
overhead.—Alternative to high-speed blender: Mixer with 6 canted, 
sharp-edge stainless steel blades rotating on shaft of suspended
motor and speed control. Blades rotate at bottom of stainless steel
cup having 4 indentations, forming lobes. Sorvall Omni-Mixer, or
equivalent, meets these requirements.

(d) Bolting cloth.—Silk cloth woven to standard size opening
and thickness used in flour mills. Number of silk specifies number of 
mesh/linear in. “X,” “XX,” or “XXX” af ter number refers to
thickness of thread from which cloth is woven; this also affects size
of opening in cloth. Therefore, follow designation exactly as to both
number and “X” of bolting cloth. (Available from Tetko, Inc.,
420 Saw Mill Rd, Elmsford, NY 10523, USA.)

Prepare disks by boiling large squares of silk before cutting them
into circles. Circles cut from unboiled silk shrink and become
misshapen. Make rulings ca 5–7 mm apart with India ink or other
permanent marking material, using fine pen, on boiled and pressed
cloth marked off in circles ca 85 mm diameter.

When needed, dye ruled cloth by plac ing in hot (80°–85°C)
so lu tion of 50 mg FD&C Blue No. 1 in 1 L H2O con tain ing 2.5 mL
CH3COOH, and hold ing at this tem per a ture ca 15 min with fre quent
stir ring. Rinse well and store in dark.

(e) Butter stirrer.—See Figure 945.75A.

(f) Cen tri fuge.—In ter na tional type EXD cen tri fuge (In ter na tional
Equip ment Co.) with 8-place No. 240 head, No. 320 shield,

No. 325 trunion ring, and No. 571 cush ion, or other cen tri fuge giv ing
equiv a lent max i mum rel a tive cen trif u gal force and with a swing-out
ro tor. The fol low ing for mula may be used to de ter mine equiv a lent
cen tri fuge: N1

2r1 = N2
2r2, where N1 = 2200 rpm and r1 = 19.6 cm

(dis tance from cen ter of cen tri fuge head to bot tom of hor i zon tal
cen tri fuge tube).

(g) Cy clone.—Lab o ra tory cy clone or pulper con sists of
cy lin dri cal per fo rated metal screen in which re volves pad dle which
forces soft ma te rial from food prod uct out through open ings in
screen. Tough ma te ri als such as seeds, skins, and stems are moved
along and out open ing in end of cyl in der. Use as power source
1/4 horse power, 110 V, 1725 rpm elec tric mo tor. Screen is 22 gage
ma te rial, 400 holes/sq. in., each 0.027 in. (0.7 mm) di am e ter. Screen
is 2.5 in. (6.35 cm) id and length of ef fec tive screen is 3 in. (7.6 cm).
Pad dle has 2 fins, each 25/32 in. (1.98 cm) wide, set al ter nately and
ex tend ing 1 3/16 in. (2.01 cm) from cen ter of shaft. Pulper is fed
through hop per which leads into ba sin 3.5 in. (8.9 cm) long and
2.5 in. (6.35 cm) id. Por tion of pad dle with fins in serted at 30° an gle
forces ma te rial from ba sin into screen ing com part ment. Cy clone is
so con structed that waste open ing may be closed, as needed. Sieved
ma te rial is caught in shield and de liv ered through spout to con tainer.
Ma chine may be readily dis as sem bled for wash ing. (Blue prints
avail able from Microanalytical Branch [HFS-315], U.S. Food and
Drug Ad min is tra tion, 200 C St, SW, Wash ing ton, DC 20204, USA.)

(h) Ex trac tion ves sels.—(1) Kilborn fun nel.—1 L, 3.5 in.
(8.9 cm) od by 9.5 in. (24.1 cm) high, 8 mm open ing at tip. Rub ber
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tub ing 3/8 in. (0.95 cm) id and pinch clamp pro vides con ve nient
cut-off.

(2) Per co la tor.—2 L, Corning Glass Works No. 7040, or
equiv a lent, con form ing to fol low ing gen eral size and shape:

115 mm id ´ 400 mm long, ca 90 mm id at 200 mm down from top,
with 8–9 mm bore tip, with cut-off as in (1). Use stir ring rod 370 ´
10 mm di am e ter, when spec i fied, to pre vent com pact ing of sam ple
in drain open ing.

(3)  Per co la tor with over size bore tip.—Use stan dard per co la tor
as in (2) but re place stan dard bore tip (8–9 mm id) with 17–18 mm id
bore tip and ap pro pri ate size rub ber tub ing and pinch clamp. Use
stir ring rod de scribed in (2).

(4)  Trap flask.—Wildman.—Con sists of 1 or 2 L Erlenmeyer into
which is in serted close-fitting rub ber stop per or wa fer stop per
(En to mo log i cal Sup ply Co., Inc., 2411 S. Har bor City Blvd,
Mel bourne, FL 32901, USA, Tel: +1-321-723-0135, Fax:
+1-321-723-0151) sup ported on stiff metal rod 5 mm di am e ter and
ca 10 cm lon ger than height of flask. (Rod of greater di am e ter is not
de sir able be cause of its greater dis place ment of liq uid.) Rod is
threaded (No. 10–32) at lower end and fur nished with nuts and
wash ers to hold it in place on stop per. Coun ter sink lower nut and
washer in the rub ber to pre vent strik ing flask. See 970.66B(b) (see
16.1.02) and Fig ure 945.75B.

(i) Filter paper.—Use smooth, high wet-strength, rapid-acting
filter paper ruled with oil-, alcohol-, and water-proof lines 5 mm
apart. S&S No. 8 is satisfactory.

(j) Filter paper defatting cup.—Center S&S 588 folded filter
paper, or equivalent, over bottom of smaller beaker specified in
method. Partially shape paper over bottom of beaker and gently
insert beaker and paper into larger specified beaker. Remove smaller 
beaker and transfer weighed test portion into formed paper cup.

(k) Funnels for filtration with suction.—Use funnels with filter
papers or bolting cloth cupped up on sides to eliminate loss of solids.
Use rapid filter paper for filtration through Hirsch funnel.

Use of wire screen or bolting cloth between perforated funnel
plate and filter paper accelerates filtration and gives more uniform
distribution of solids.

(l) Illuminators for widefield stereoscopic microscopes.—Filth
examination.—Illuminator for this purpose should have:
compactness and flexibility; transformer or resistor to vary light
intensity; focusing adjustment to give uniformly lighted field of
view; blue-white color from cool low-voltage source.

(m) Howard mold-counting apparatus.—(1) Howard
mold-counting slide.—Glass slide of one-piece construction with

flat plane circle ca 19 mm diameter or rectangle 20 ´ 15 mm
surrounded by moat and flanked on each side by shoulders 0.1 mm
higher than plane surface. Cover glass is supported on shoulders and
leaves depth of 0.1 mm between underside of cover glass and plane
surface. Central plane, shoulders, and cover glass have optically
worked surfaces. To facilitate calibration of microscope, newer
slides are engraved with circle 1.382 mm diameter or with 2 fine
parallel lines 1.382 mm apart. Available on special order from Ace
Glass (www.aceglass.com).

(2)  Reti cle (ac ces sory disk) for Huygenian eye piece.—Glass disk 
that fits into mi cro scope eye piece, ruled into squares each side of
which is equal to 1/6 of di am e ter of field. Since lim it ing di a phragm
is eye piece field stop, rul ings equal 1/6 of this di a phragm open ing.
Field viewed on slide with mold-counting mi cro scope has di am e ter

of 1.382 mm at mag ni fi ca tion of 90–125´. Reti cles (ac ces sory
disks) avail able for widefield ocu lars may have field of view
>1.382 mm in di am e ter. Cen ter por tion of field of view is used for
mold count ing and is de lin eated by in scribed cir cle hav ing
1.382 mm spec i men field di am e ter. In scribed cir cle is ruled into
squares each hav ing side equal to 1/6 di am e ter of cir cle.

(n) Mag netic stir ring bar and stir rer-hot plate.—Tef lon-cov ered 

bars ca 47 mm long ´ 9 mm od; use with hot plate hav ing
in de pend ent, con tin u ously vari able heat and speed con trols. See
also 970.66B(c) (see 16.1.02).

(o) Microscopes.—(1) Compound microscope.—For mold
counting and other filth and decomposition work, the microscope
should have following minimum specifications: binocular body
with inclined oculars; 4 parfocal achromatic objectives of ca 4, 10,

20, and 40´; revolving 4-place nosepiece; Abbe condensers with

N.A. of 0.90; 10´ Huygenian or widefield eyepieces; fine
adjustment; mechanical stage.

(2)  Widefield ste reo scopic mi cro scope rec om mended for filth
ex am i na tion.—Mi cro scope should have fol low ing min i mum
spec i fi ca tions: bin oc u lar body with in clined ocu lars; slid ing or
re volv ing nosepiece to ac com mo date 3 ob jec tives; 3 parfocal

ob jec tives 1, 3, and 6 or 7.5´; paired 10´ and paired 15´
widefield ocu lars; mounted on base and ca pa ble of il lu mi na tion

by trans mit ted or re flected light. 30´ is or di narily used for
rou tine ex am i na tion of fil ter pa pers. Ver i fi ca tion at higher
mag ni fi ca tion may be re quired.

(p) Pipet for tissue transfer.—Use 1 mL measuring pipet with

bore 3.0 ± 0.5 mm and tip cut off at 1.0 mL mark. In pipetting, draw
material slightly above 0.5 mL mark and let it drop slowly to mark.

(q) Rot frag ment count ing plate and cover prep a ra tion.—Glass

plate; 55 ´ 100 mm, 1.5–4.0 mm thick with cover 50 ´ 85 mm, ca
1.5 mm thick. Care fully paint on coat of re sist over the en tire
sur face, avoid ing pin holes. Asphaltum var nish makes ex cel lent
re sist; par af fin wax may also be used. Care fully scribe cross wise
par al lel lines, 4.5 mm apart with 15 mm space at each end, through

ã 2005 AOAC IN TER NA TIONAL

Fig ure 945.75B. Wildman trap flask.

2006 AOAC INTERNATIONAL



re sist. If asphaltum var nish is used, lines may be scribed with new
steel-wheel glass cut ter.

Place coated scribed slides face down over HF in polyethylene
container. Determine proper acid fume exposure by trial and error.
Following etching, remove resist by placing slide in H2O containing
detergent. If resist is not easily scrubbed off, use toluene for cleanup.

Al ter na tively, use clear plas tic plate; 55 ́  100 mm, 4–6 mm thick

with glass cover 50 ´ 85 mm, ca 2 mm thick. With sharp nee dle,
care fully scribe cross wise par al lel lines, 4.5 mm apart with 15 mm
spaces at each end. Sev eral slides can be made at one time by us ing
strip of plas tic 100 mm wide and any mul ti ple of 55 mm long,
al low ing ex tra length to com pen sate for each cut of 2–3 mm
thick ness.

Fas ten half of ca 11 ´ 50 mm of rect an gu lar No. 2 cover slip, ca

22 ´ 50 mm, at each end of count ing plate to raise cover plate above
ruled plate. See Fig ure 945.75C. Glass slides are avail able on spe cial 
or der from Ace Glass, Inc. (www.aceglass.com).

(r) Sieves.—See “Def i ni tions of Terms and Explanatory Notes.”
Sieves of No. 100 or finer should be “plain (not twill) weave” of
stainless steel. Plain weave is woven with one wire alternately over
and under next.

(s) Sieve han dle.—For hold ing 8 in. (20.3 cm) di am e ter sieve
dur ing wet siev ing. See Fig ure 945.75D. Con structed from 1 in.
(25 mm) od hard alu mi num tube, 14 in. (35.5 cm) long; 1

4 in.
(6.35 mm)-28, 2 in. (5.0 cm) brass bolt; 1

4  in. (6.35 mm)-28 brass
wingnut; and two 1

4 in. (6.35 mm) brass wash ers. Cross drill 1
4 in.

(6.35 mm) hole. Saw tube length wise, per pen dic u lar to 1
4 in.

(6.35 mm) hole. Cut off 2 in. (5.0 cm) of up per half of slit tube.
Spread split tube ca 2 in. (5.0 cm) and flat ten ca 2 in. (5.0 cm) of top
and bot tom halves. Bend 1

4 in. (6.35 mm) right-angle lip on each
flat tened end.

(t) Thin-layer chro mato graphic ap pa ra tus.

(1) Desaga/Brinkmann stan dard model ap pli ca tor (no longer
available), or equiv a lent.

(2) Desaga/Brinkmann stan dard mount ing board, or equiv a lent.

( 3 )  D e s a g a / B r i n k m a n n  d r y  i n g  r a c k ,  o r

equiv a lent.—Ac com mo dates ten 8 ´ 8 in. (20 ´ 20 cm) plates.

(4) Desaga/Brinkmann Model 51 stain less steel des ic cat ing
cab i net, or equiv a lent.

(5) Win dow glass.—8 ´ 8 in. (20 ´ 20 cm), dou ble strength
win dow glass plates of uni form width and thick ness; smooth off
cor ners and edges with file or other tool.

(6) Chro mato graphic tank and ac ces so ries.—Metal in stead of
glass troughs.

(7) Dipping tank and ac ces so ries.—Stain less steel, 8 1
2 ́  8 1

2 ́  1
4–

3
16 in. (21.6 cm ´ 21.6 cm ´ 6.25 mm ´ 4.7 mm) in side width with

metal sup ports and close-fitting U-shaped cover ca 9 ́  1
2 in. (23 cm ́

12.7 mm). Ca pac ity ca 300 mL.

(8) Spotting pipets.—1 mL.
(9) Spray bot tle.—8 oz. (Thomas Sci en tific No. 2753-J10 or

Lur ex Sci en tific, Inc., No. 131-0514, 250 mL).
(10) Chro ma tog ra phy spray flask.—250 mL (Microchemical

Spe cialties Co., 1825 Eastshore Hwy, Berke ley, CA 94710, USA,
No. S-4530-D).

(11) Tank liner.—Cut 2 pieces, 12 1
4 ´ 83

4 in. (31 ´ 22 cm), from

desk blot ter, white or col ored, and bend into L-shape to fit tank.
(12)  Strong ul tra vi o let light source.—Such as ger mi cidal lamps

(Gen eral Elec tric Co., Nela Park, Cleve land, OH 44112, USA;
www.gelighting.com), ei ther (1) two 30 watt, 36 in. tubes,
No. G30T8, mounted in stan dard 30 watt re flec tor fix ture ca 20 cm
above pa pers; or (2) two 15 watt, 18 in. tubes, No. G15T8, mounted
in stan dard 15 watt desk lamp fix ture placed ca 10 cm above pa pers.
Shield to pro tect eyes and skin at all times.

C. Reagents

(a) Acid-alcohol so lu tion.—HCl and 60% al co hol (1 + 9, v/v) or
HCl and 40% isopropanol (1 + 9, v/v).

(b) Al co hol.—95% com mer cial eth a nol (not de na tured) un less
oth er wise spec i fied. Make all di lu tions by vol ume.

(c) 60% Al co hol–calcium chlo ride so lu tion.—To each 3 L
60% al co hol (amount for one analysis), add 200 g an hy drous CaCl2.
Stir un til salt dis solves. Cloud i ness from traces of CaCO3 will clear
up dur ing anal y sis when so lu tion is acid i fied.

(d) Allantoin stan dard so lu tion.—Pre pare aque ous so lu tion
con tain ing 2 mg/mL. Pipet 1 mL aliquot into 10 mL vol u met ric flask
and di lute to vol ume with ac e tone. Sta ble ca 3 months.

(e) Antifoam solution.—1 g Dow Corning Antifoam A
compound diluted with 20 mL ethyl acetate. Use supernate and keep
tightly closed.

(f) Carob bean so lu tion.—Blend 0.75% carob bean gum in H2O.

Boil 2 min and cool to 20°–25° C. Add 2 mL formaldehyde/100 mL
and stir gently. Let set tle and use clear supernate.

(g) Cel lu lose pow der.—TLC grade, MN 300 (Brinkmann
In stru ments, Inc., Cat. No. 66 00 100-8, or equiv a lent).

(h) Crystal violet solution.—Dissolve 10 g dye (Colour
Index 42555) in 100 mL alcohol and filter.
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(i) Detergent solution.—Prepare aqueous sodium lauryl sulfate
solution as required.

(j) Emul si fiers.—Nonionic, water-soluble surfactants.

(1) Nonyl Phenol 15 mole ethoxylate.—IgepalÒ 730 (Stephan
Co.-United States, 22 W. Fontage Rd, Northfield, IL 60093, USA;
Tel: +1-847-446-7500; Fax: +1-847-501-2100; www.stephan.com). 

(2) Nonyl Phenol 10.5 mole ethoxylate.—Igepalâ 710. (3) Nonyl

Phenol 9 mole ethoxylate.—Igepalâ 630.
(k) Flotation liquid.—Mineral oil, (p), and heptane, (l),

(85 + 15).
(l) Heptane.—Commercial n-heptane containing <8% toluene.
( m )  I n d o x y l  s u l f a t e  ( u r i n a r y  i n d i c a n )  s t a n d a rd

solution.—Approximately 0.1 mg/mL. Available from Sigma
Chemical Co. Stored in light-resistant container in refrigerator,
solution is stable ca 1 month.

(n) Isopropanol saturated with heptane.—To 600 mL
isopropanol add 45 mL heptane and 430 mL H2O, mix, and let stand
overnight. Siphon from below interface.

(o) Kerosene, deodorized.
(p) Mineral oil.—Paraffin oil, white, light, 125/135 Saybolt

Universal Viscosity (38), specific gravity 0.840–0.860 (24).
Request supplier to select lot meeting specifications and provide
certificate of analysis.

(q) Pancreatin so lu tion.—Use USP or sol u ble pancreatin kept

re frig er ated at 10°C. Use fresh so lu tion. Mix at rate of 5 g/100 mL

H2O at 40°C. Use spe cial so lu tion for cheese, 10 g/100 mL. Stir with
malted milk unit or blender 10 min, or let stand 30 min with fre quent
shak ing. Cen tri fuge at 1500 rpm and fil ter supernate through S&S
No. 8 pa per, or equiv a lent. Al ter na tively, fil ter through cot ton pads
10–13 cm thick and then through rapid No. 8 pa per in Hirsch fun nel
with suc tion.

(r) p-Dimethylaminobenzaldehyde (pDMAB) spray.—Mix
30 mL meth a nol and 10 mL HCl and let cool. Dis solve with stir ring
0.5 g pDMAB in 25 mL cooled mix ture. Sta ble ca 1 month.
(Cau tion: Spray re agent is toxic and cor ro sive.)

(s) Sodium acetate spray.—Saturated aqueous solution.
(t) Sodium oleate.—Technical grade.

(u) So dium phos phate so lu tion.—Tech ni cal grade Na3PO4.
Pre pare 5% so lu tion.

(v) Sta bi lizer so lu tions.—0.5% so dium carboxymethylcellulose
pre ferred (Her cu les Inc., Cel lu lose and Pro tein Prod ucts
Department, 1313 Mar ket St, Wilmington, DE 19894, USA;
www.herc.com). Place 500 mL boil ing water in high-speed blender.
With blender run ning, add 2.5 g Cel lu lose Gum and 10 mL ca 37%
HCHO so lu tion weight/weight, and blend ca 1 min. Al ter na tives:
3–5% pec tin or 1% algin. Add re quired amount of sta bi lizer di rectly
to H2O while ag i tat ing in high-speed blender. Treat so lu tion with
vac uum or heat to re move air bub bles. Add 2 mL HCHO
so lu tion/100 mL so lu tion as pre ser va tive. (If blender is not
avail able, mix dry sta bi lizer with al co hol to fa cil i tate in cor po ra tion

with H2O.) Ad just to pH 7.0–7.5. Fil ter so lu tion through 8 mm
mem brane fil ter (Millipore No. SCWP-047-00, or equiv a lent) us ing
suit able vac uum fil tra tion ap pa ra tus (Millipore No. XX15-047-00,
or equiv a lent).

(w) Tween 80–60% al co hol so lu tion.—To 40 mL polysorbate 80
NF, add 210 mL 60% al co hol, mix, and fil ter. (Pro por tion ate
vol umes may be pre pared.)

(x) Tween 80–40% isopropanol so lu tion.—To 40 mL polysorbate
80 NF, add 210 mL 40% isopropanol, mix, and fil ter. (Pro por tion ate
vol umes may be pre pared.)

(y) Tetrasodium EDTA–al co hol so lu tion.—Dis solve 5 g
Na4EDTA in 100 mL H2O, add 150 mL al co hol, mix, and fil ter.
(Pro por tion ate vol umes may be pre pared.)

(z) Tetrasodium EDTA–40% isopropanol so lu tion.—Dis solve
5 g Na4EDTA in 150 mL H2O, add 100 mL isopropanol, mix, and
fil ter. (Pro por tion ate vol umes may be pre pared.)

(aa) Urea stan dard so lu tion.—20 mg/mL H2O. Sta ble ca
3 months.

(bb) Wetting agents.—(1) Tergitol An ionic 7.—So dium
heptadecyl  sul  fa te  (Sigma Chem i  cal  Co.) .  (2)  Tri  ton
X-114.—Octylphenol ethoxylate (The Dow Chemical Co.;
www.dow.com).
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