
27.3.06
AOAC Of fi cial Method 935.29

Loss on Drying (Mois ture) in Malt

Gravimetric Method

First Ac tion 1935
Fi nal Ac tion

A. Ap pa ra tus

(a) Weighing dish.—Use glass bot tle or Al dish, with tight-fitting
cover, ca 40 mm di am e ter for 5 g test portion, or 55 mm for 10 g test
portion.

(b) Oven.—With au to matic con trol hold ing tem per a ture within

±0.5°C, and large enough to hold all tests on 1 shelf in such man ner
that no test dish is out side area in di cated by test to give com pa ra ble
re sults in du pli cate tests. Stan dard ize oven as fol lows: Place

weighed du pli cate test portions in oven at 103°–104°C and dry 3 h.
Weigh, and redry 1 h lon ger. If loss of mois ture is 0.1%, raise

tem per a ture 1°C and again test with new du pli cate test portions.

Take, as stan dard, low est tem per a ture <106°C giv ing mois ture
con tent that, af ter 3 h of dry ing, is within 0.1% of value at tain able at
same tem per a ture within 4 h. Keep ven ti la tors of oven open dur ing
en tire dry ing pe riod, and do not open door dur ing the 3 h of dry ing.

B. Prep a ra tion of Test Sam ple

(a) If ex tract de ter mi na tion is to be made.—Grind test sam ple as
in 935.30D (see 27.3.07), and trans fer in one con tin u ous op er a tion.
When many test sam ples are to be an a lyzed, grind first test sam ple,
re move beaker, and grind sec ond test sam ple while ad just ing weight
of first test sam ple. Re move sec ond test sam ple, in sert third test
sam ple, and re peat op er a tion.

(b) If ex tract de ter mi na tion is not to be made.— Have test sam ple
of same fine ness as finely ground malt used to de ter mine ex tract.
Weigh ca 5 g whole malt (or 10 g if 55 mm di am e ter weigh ing bot tle is
used) and grind through clean dry mill di rectly into weigh ing bot tle.
Brush all malt from mill into weigh ing bot tle and cover im me di ately.

C. De ter mi na tion

Weigh test portion to 1 mg and place in oven pre vi ously heated to
stan dard tem per a ture. Re move cover of weigh ing bot tle and heat
ex actly 3 h at stan dard tem per a ture. Re place cover, trans fer to
des ic ca tor, cool to room tem per a ture, and weigh to 1 mg. Re port
mois ture to near est 0.1%.
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27.3.07
AOAC Of fi cial Method 935.30

Ex tract of Malt

First Action 1935

Fi nal Ac tion 1960

A. Re agent

Io dine stan dard so lu tions.—(a) 0.01M.—Dis solve 0.63 g I2 and
1.25 g KI in H2O, and di lute to 500 mL. (b) 0.02M.—Dis solve 1.27 g 
I2 and 2.50 g KI in H2O, and di lute to 500 mL. Pre pare fresh
so lu tions monthly and store in dark. For daily use, keep por tion of
so lu tion in small brown drop per bot tle.

B. Ap pa ra tus

(a) Mills.—Miag-Seck (avail able from Buhler-Miag, Inc., PO
Box 9497, Min ne ap o lis, MN 55440, USA; Buhler-Miag Ltd.,
D-3300 Braunschweig, Germany). For fine grind ing use cone-type,
300 rpm, and for coarse grind ing, roller-type, 150 rpm.

(b) Sieves.—Half-height, 8 in. (20.3 cm) stan dard sieve No. 30
(with pan and cover). For clas si fi ca tion of lab o ra tory and brew ery
grind ings use ad di tional stan dard sieves Nos. 10, 14, 18, 60, and
100.

(c) Mash beak ers and coun ter weights.—Made of ei ther pure Ni,
stain less steel, or brass, not Cu, and of such di men sions as to en sure
tight con nec tion be tween beak ers and Miag-Seck mill while grind ing.

If coun ter weights are used for the mash beak ers, check tare
weights fre quently.

(d) Mashing ap pa ra tus.—Use beak ers, stir rers, and sol der made
of same metal. Pro vide each stir rer with blade that in op er a tion has
clear ance of ca 2 mm from bot tom and 5 mm from wall of mash

beaker. Blade is ca 8 mm wide, and each side has 45° pitch, ar ranged
as in a pro pel ler, to force mash up ward. Speed of mash stir rer must
be 80–100 rpm, each stir rer of each beaker hav ing same speed.
Me chanically stir water in bath thor oughly to as sure uni for mity of
tem per a ture and have level of H2O above max i mum mash level.

(e) Gyp sum plate.—Thor oughly mix 100 mL H2O with 135 g
plas ter of Paris. Pour mix ture while still free-flowing, into suit able
flat molds (ci gar boxes, etc.). Por ce lain plate for color re ac tions,
Coors No. 550, size 00, may be used.

(f) Fil ter pa per.—Use Schleicher and Schuell 32 cm fluted pa per
No. 560 (or No. 597, 32 cm, fluted by an a lyst) or Alston Fil tra tion,
(PO Box A, Mount Holly Springs, PA 17065, USA), 32 cm fluted
pa per No. 509 (re placed by 5090-3200) (or No. 609 [re placed by No. 
6090], 32 cm, fluted by an a lyst).

(g) Fun nels.—Use short-stem glass fun nels ca 20 cm di am e ter
and do not let pa per pro ject above rim. Stem must ex tend 3–5 cm
into re ceiv ing flask.

(h) Flasks.—Use dry 500 mL Erlenmeyers marked at 100 mL
level.

(i) Pyc nom eters.—Use any suit able pycnometer, but pref er a bly
Reischauer or Boot (vac uum) type. Reischauer type is ca 15 cm high
with neck ca 9 cm long and 2.5–3.5 mm id. Fine, well-defined mark
is found 55–70 mm be low up per rim of neck. When filled with H2O

at 20°C its ca pac ity must be 48–50 g. Use ca 15 mL glass fun nels to
fill pyc nom eters.

Boot type is cy lin dri cal and holds ca 50 g H2O at 20°C. Vac uum
seal must be well rounded off and not pointed. Pycnometer open ing
is wide enough to per mit easy fill ing and emp ty ing, and stop per has
fine cap il lary open ing. Walls of bot tle meet stop per in ris ing acute

an gle of ca 45° so that no de pres sion or groove re tain ing mois ture is

formed at this point. (Avail able from Rascher and Betzold, Inc.,
5410 N. Damon Ave, Chi cago, IL 60625, USA.)

(j) Emptying de vice for Reischauer pycnometer.— Bend piece of

metal cap il lary tub ing (brass, stain less steel), <2 mm od, to ca 45°
an gle. End to be in serted into pycnometer must reach within 2–3 mm 
of bot tom. Con nect other end ei ther to rub ber as pi ra tor bulb or to

com pressed air sup ply £5 psi.
(k) Wa ter bath.—Au to matically con trolled. If au to matic con trol

is not avail able, use fol low ing ap pa ra tus. Have water level of bath
(5–15 L) reach above neck marks of pycnometer, keep water bath

tem per a ture at 20° ± 0.05°C, and read on ac cu rate ther mom e ter,

cal i brated to 0.1°C. Main tain tem per a ture of water bath by very
slow but con tin u ous flow of ice-water from con tainer (2–4 L,
con tain ing ice and water). Reg u late flow of ice-water by hand. Stir
water in bath me chan i cally and con tin u ously with out splash ing.

C. Stan dard iza tion

(a) Set ting of mill.—Use malt of char ac ter is tics shown in
Ta ble 935.30.

Fine grind ing.—Weigh 50 g spec i fied malt into mash beaker,
grind, and col lect in same beaker. Mill must not be in mo tion when
test sam ple is in tro duced. Trans fer to No. 30 sieve placed on
re ceiv ing pan and shake in hor i zon tal plane on flat sur face 3 min,
paus ing ev ery 15 s long enough to give screen and pan 2 sharp taps
on sur face over which it is slid ing. Trans fer and weigh par ti cles
re main ing on and ad her ing to screen. Con sider mill as hav ing
stan dard ized set ting when weight of ground malt re main ing on
No. 30 sieve is be tween 4.5 and 5.5 g (9–11%). Stan dard ize mill at
least twice yearly. Suit able me chan i cal shak ing de vice, giv ing
equiv a lent re sults, may be used to stan dard ize mill.

Coarse grind ing.—Pro ceed as for fine grind ing. Con sider mill as
hav ing stan dard ized set ting when por tion of ground malt re main ing
on No. 30 sieve is be tween 37 and 38 g (74–76%).

(b) Reischauer type pycnometer.—Clean in te rior and ex te rior of
pycnometer with chro mic acid so lu tion, dis charge care fully with air, 
and wash sev eral times with H2O, then al co hol, and fi nally ether. To
re move last traces of ether va por and to re place with lab o ra tory air,
con nect dry metal cap il lary tub ing to vac uum and in sert into
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Table 935.30. Char ac ter is tics of malt

Va ri ety: Malt made from 6-rowed Midwestern va ri ety of bar ley

Moisture 4.2–4.8%

Ex tract in finely ground malt, dry basis 74.0–77.0%

Color of lab o ra tory wort, 972.13A or B (see 27.3.10) £1.8

Diastatic power, dry basis ³100°C

Ra tio sol u ble pro tein to to tal protein 36–42

Meali ness: Glassy £5%

Mealy ³90%

Ac ro spire de vel op ment: 0–2 grown £5%

 ¾ to full grown ³80%

 Overgrown £5%

As sort ment: From malt meet ing above spec i fi ca tions, take that
 por tion pass ing through 7/64 in. (2.8 mm) screen and re main ing
 on 6/64 in. (2.4 mm) screen for ac tual stan dard iz ing op er a tion.

http://www.eoma.aoac.org/gateway/readFile.asp?id=972_13.pdf


pycnometer 1–2 min. Care fully wipe pycnometer, let stand few min, 
and de ter mine weight to 0.2 mg.

Fill with freshly dis tilled water and place in water bath held at

20° ± 0.05°C. Tap gently to force out air bub bles. Af ter 25 min,
re move liq uid above mark with cap il lary pipet pro vided with small
rub ber bulb. To make fi nal ad just ment of me nis cus, ab sorb last
por tion of liq uid with thin strips of blot ting pa per; also re move any
liq uid ad her ing to in ner sur face of neck. Ad just H2O level so that
lower part of me nis cus rests on mark. Make all ad just ments of liq uid
level within pycnometer neck while hold ing by neck, with out
touch ing body of pycnometer with hands. Keep body of pycnometer 
sub merged dur ing en tire pe riod of me nis cus ad just ment.

Raise pycnometer to room tem per a ture by in ser tion into water
bath kept at ex actly that tem per a ture, and hold 10 min. Re move
pycnometer, care fully dry ex te rior, and weigh to 0.2 mg. Sub tract
weight empty pycnometer. Dif fer ence in weights rep re sents H2O

ca pac ity of pycnometer at 20°C. Re de ter mine tare weight and H2O
ca pac ity at fre quent in ter vals.

(c) Boot type pycnometer.—Clean pycnometer and de ter mine its
weight in same way as for Reischauer type. Cool H2O in ice bath to

tem per a ture slightly <20°C. Rinse pycnometer once with the cool
H2O, fill, stop per, and dry ex te rior. Re move stop per, in sert

ther mom e ter ad justed to 20°C in H2O, and note tem per a ture, which

should be 20° ± 0.1°C. If it is not, choose dif fer ent “fill ing”

tem per a ture, which may vary with an a lyst and sea son from 19.4° to

19.7°C or more. Make sub se quent de ter mi na tions, us ing
pre de ter mined fill ing tem per a ture. Place cap over stop per and weigh.

Re de ter mine weight, H2O ca pac ity, and fill ing tem per a ture at
least weekly.

D. De ter mi na tion

Fine grind ing.—Weigh ca 55 g test por tion (at room tem per a ture)
into tared mash beaker and grind through mill set for stan dard ized
fine ness of grind. Col lect finely ground malt in same mash beaker,
care fully brush ing malt par ti cles re main ing in mill into mash beaker. 
Mix, and with out de lay, place mash beaker with con tents on bal ance

ac cu rate to within ±0.05 g un der 750 g load and ad just weight malt to 

50 ± 0.05 g by re mov ing ex cess into tared dish for mois ture
de ter mi na tion.

Coarse grind ing.—Weigh 50.5 g test por tion (at room
tem per a ture) into tared mash beaker and grind through mill set for
stan dard ized coarse ness of grind. Col lect coarsely ground malt in
same mash beaker, care fully brush ing par ti cles re main ing in mill
into mash beaker. With out de lay, place mash beaker with con tents

on bal ance ac cu rate to within ±0.05 g un der 750 g load and ad just

weight malt to 50 ± 0.05 g by re mov ing ex cess.

(a) Mashing pro ce dure.—“Mash” in ground malt with 200 mL

H2O at 46°C and mix well with glass rod to pre vent for ma tion of
lumps. Care fully rinse glass rod and wall of beaker with small
amount H2O. Note odor of mash and re port as ar o matic, slightly
ar o matic, musty, green, stale, etc. Promptly place mash beak ers in

mash ing ap pa ra tus con tain ing H2O pre vi ously heated to 46°C, and
set stir rers in mo tion. Place ther mom e ter in each mash beaker. Keep

tem per a ture at 45°C ex actly 30 min from time beak ers were placed

in mash ing ap pa ra tus. Raise mash tem per a ture 1°/min to 70°C. Add

100 mL H2O, pre vi ously heated to 70°–71°C, and hold mash 60 min

at 70°C. (Tem per a ture de vi a tions dur ing mash ing pro ce dures

should not ex ceed 0.5°C.)

(b) Con ver sion.—Trans fer drop of mash with thin glass rod (ca
3 mm di am e ter) onto ab sor bent gyp sum plate, B(e), or into one
cav ity of por ce lain plate, and test with drop of 0.01M I2 so lu tion on
gyp sum plate, or with drop of 0.02M I2 so lu tion, A(b), on por ce lain

plate. Make tests 5, 7, and 10 min af ter 70°C is reached, and
there af ter if nec es sary, at 5 min in ter vals. Con ver sion is com plete
when test drop and I2 so lu tion pro duce only yel low stain on gyp sum
or por ce lain plate. Re port time of con ver sion in pe ri ods: <5 min,
5–7 min, etc. Time of con ver sion is not de ter mined on coarsely
ground malt.

(c) Cooling and fil tra tion.—Af ter 60 min, cool mash promptly
(within 10–15 min) to pre vail ing room tem per a ture. Stop stir rers.
Re move ther mom e ters af ter ad her ing mash par ti cles are rinsed into
beaker with H2O. Re move each beaker with its stir rer from mash ing
ap pa ra tus. Rinse mash par ti cles ad her ing to stir rer into beaker with
H2O. Dry out side of each beaker, tak ing care to re move mois ture
ad her ing to rim. With out de lay, ad just weight of con tents of mash

beaker to 450.0 ± 0.05 g by add ing H2O.

Stir mash thor oughly with glass rod, once when re mov ing beak ers 
from bal ance pan and again im me di ately be fore pour ing mash onto

fil ter. (Stirrings must be ³5 min but <15 min apart.) While stir ring
cooled mash, take care to pre vent splash ing or spill ing. Mix drops
ad her ing to beaker wall into mash by ro tary stir ring with glass rod.

Pour en tire con tents of beaker into fun nel pro vided with spec i fied
fil ter pa per. Cover fun nel with ca 20 cm di am e ter watch glass dur ing
en tire fil tra tion. Re turn first 100 mL fil trate to fil ter. When no more
liq uid is pres ent above fil ter cake, dis con tinue fil tra tion and re move
re ceiv ing flask con tain ing wort for later ob ser va tions and tests. In
case of slow run ning worts, stop fil tra tion af ter 2 h. In case of coarse

ground malt mash, col lect ex actly 200 ± 2 mL wort. When fil tra tion
is com plete, mix wort in re ceiv ing flask thor oughly by ro tary
mo tion. Speed of fil tra tion is nor mal if fil tra tion is com plete (as
de fined above) within 1 h af ter re turn ing the 100 mL fil trate to fil ter
bed; slow, if fil tra tion takes lon ger. Ob serve de gree of clar ity and
re port as clear, slightly hazy, or hazy.

Re move ca 100 mL wort for de ter mi na tion of color. (Color is not
de ter mined on wort from coarsely ground malt.)

(d) Spe cific grav ity.—Rinse empty pycnometer twice with ca
10 mL wort, and if Reischauer pycnometer is used, re move rinses
each time with emp ty ing de vice. Fill with wort, place in water bath,
and pro ceed as in C(b) or (c). Weigh filled pycnometer within 3 h of
com pleted fil tra tion. Dif fer ence be tween this weight and that of

empty pycnometer rep re sents wort ca pac ity of pycnometer at 20°C.
Cal cu late spe cific grav ity of wort to fifth dec i mal place, round ing
off to 0.00005 or 0.00010, by di vid ing weight wort by weight H2O.

No cal cu la tion is made of spe cific grav ity in vacuo. If du pli cate
de ter mi na tions made by same an a lyst in dif fer ent beak ers dif fer by
>2 units in fourth dec i mal place, re peat en tire de ter mi na tion.

(e) Ex tract.—De ter mine ex tract yield of wort by ref er ence to
spe cific grav ity val ues given in 970.90 (see Appendix C), and
cal cu late ex tract yield of malt by fol low ing for mu las:

Ex tract as-is ba sis, % = 
P M

P

( )

( )

800

100

+

-

where P = g ex tract in 100 g wort [Plato, 970.90 (see Appendix C)];
and M = % H2O in the malt.
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Ex tract dry ba sis, % = 
E

M

´

-

100

100

where E = ex tract as-is ba sis; and M = % H2O in the malt.
Re port ex tract as-is ba sis and dry ba sis to near est 0.1%.
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27.4.03
AOAC Of fi cial Method 945.15

Loss on Drying (Mois ture) in Ce real Ad juncts

Air Oven Method (103°–104°C)

First Ac tion 1945
Fi nal Ac tion

A. Ap pa ra tus

See 935.29A (see 27.3.06).

B. De ter mi na tion

Grind as in 935.30D (see 27.3.07), fine grind ing, and pro ceed as
in 935.29C (see 27.3.06).
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