
Def i ni tion of Terms
and Ex plan a tory Notes

Of fi cial Methods

(1) Of fi cial Methods are des ig nated First Ac tion or Fi nal
Ac tion, and, in a few cases, Pro ce dures. A First Ac tion method has
un der gone col lab o ra tive study, has been rec om mended by the
ap pro pri ate Gen eral Ref eree and has been adopted Of fi cial First
Ac tion by the Methods Committee. A method may be adopted
Fi nal Ac tion a min i mum of 2 years af ter it has been adopted First
Ac tion, and af ter it has been rec om mended by the ap pro pri ate
Gen eral Ref eree and Methods Com mit tee, and voted on by the
Official Methods Board.

Sampling, test sam ple prep a ra tion pro to col, or other type of
in struc tions for which an interlaboratory col lab o ra tive study is
im prac ti cal may be adopted, as above, as a Pro ce dure.

All meth ods in this book—First Ac tion, Fi nal Ac tion, or
P r o  c e  d u r e — a r e  O f  f i  c i a l  M e t h o d s S M  o f  A O A C
IN TER NA TIONAL.

Re agents

(2) Term “H2O” means dis tilled or deionized wa ter, ex cept

where oth er wise spec i fied, and ex cept where the wa ter does not mix

with the de ter mi na tion, as in “H2O bath.”

(3) Term “al co hol” means 95% eth a nol by vol ume. Al co hol of

strength x% may be pre pared by di lut ing x mL 95% al co hol to 95 mL

with H2O. Ab so lute al co hol is 99.5% by vol ume. For mulas of

spe cially de na tured al co hols (SDA) used as re agents in the United

States un der 27CFR21 are as fol lows:

SDA No. 100 Parts al co hol plus

3-A 5 Parts meth a nol

3-C 5 Isopropyl al co hol

30 10 Parts methanol

“Re agent” al co hol is 95 parts SDA 3-A plus 5 parts isopropanol.

(4) Term “ether” means ethyl ether, per ox ide free by the

fol low ing test: To 420 mL ether in sep a ra tor, add 9.0 mL 1%

NH4VO3 in H2SO4 (1 + 16). Shake 3 min and let sep a rate. Drain

lower layer into 25 mL glass-stoppered grad u ate, di lute to 10 mL

with H2SO4 (1 + 16), and mix. Any or ange color should not ex ceed

that pro duced by 0.30 mg H2O2 (1 mL of so lu tion pre pared by

di lut ing 1 mL 30% H2O2 to 100 mL with H2O) and 9.0 mL 1%

NH4VO3 in H2SO4 (1 + 16). Per ox ides may be elim i nated by pass ing 

≤700 mL ether through 10 cm col umn of Woelm ba sic alu mina in

22 mm id tube.

(5) The fol low ing listed re agents, un less oth er wise spec i fied,

have ap prox i mate strength stated and con form in pu rity with

Rec om mended Spec i fi ca tions for An a lyt i cal Re agent Chem i cals of

the Amer i can Chem i cal So ci ety:

 As say

Sul fu ric acid 95.0–98.0% H2SO4

Hy dro chlo ric acid 36.5–38.0% HCl

Ni tric acid 68.0–70.0% HNO3

Fuming ni tric acid ≥90% HNO3

Ace tic acid ≥99.7% CH3COOH

Hydrobromic acid 47.0–49.0% HBr

Am mo nium hy drox ide 28–30% NH3

Phos pho ric acid ≥85% H3PO4

Where no in di ca tion of di lu tion is given, re agent con cen tra tion is
the con cen tra tion given above.

(6) All other re agents and test so lu tions, un less oth er wise
de scribed in the text, are au to mat i cally re agent grade and con form to 
re quire ments of the Amer i can Chem i cal So ci ety. Where such
spec i fi ca tions have not been pre pared, use high est grade re agent.
When an hy drous salt is in tended, it is so stated; oth er wise the
hy drated prod uct is meant.

(7) Un less oth er wise spec i fied, phenolphthalein used as
in di ca tor is 1% al co hol so lu tion; methyl or ange is 0.1% aque ous
so lu tion; methyl red is 0.1% al co hol so lu tion.

(8) Di rec tions for stan dard iz ing re agents are given in
Ap pen dix A, Stan dard So lu tions and Cer tified Ref er ence Ma te rials.

(9) Un usual re agents not men tioned in re agent sec tions or cross
ref er enced, other than com mon re agents nor mally found in
laboratories, are ital i cized the first time they oc cur in a method.

(10) Com mer cially pre pared re agent so lu tions must be checked
for ap pli ca bil ity to a spe cific method. They may con tain un de clared
buff ers, pre ser va tives, che lat ing agents, etc.

(11) In ex pres sions (1 + 2), (5 + 4), etc., used in con nec tion

with name of re agent, the first nu meral in di cates the vol ume of

re agent used and the sec ond nu meral in di cates vol ume of H2O.

For ex am ple, HCl (1 + 2) means re agent pre pared by mix ing

1 vol ume HCl with 2 vol umes H2O. When one of the re agents is a 

solid, ex pres sion means part by weight. The first nu meral

rep re sents the solid re agent; the sec ond nu meral H2O. So lu tions

for which the sol vent is not spec i fied are aque ous so lu tions.

(12) In mak ing up so lu tions of def i nite per cent age, it is
un der stood that x g sub stance is dis solved in H2O and di luted to 
100 mL. Al though not the o ret i cally cor rect, this con ven tion
will not re sult in any ap pre cia ble er ror in any meth ods given in
this book.
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(13) Chro mic acid clean ing so lu tion is pre pared by (1) add ing 1 L 

H2SO4 to ap prox i mately 35 mL sat u rated aque ous Na2Cr2O7

so lu tion; or (2) add ing 2220 mL H2SO4 to ap prox i mately 25 mL

sat u rated aque ous CrO3 so lu tion (170 g/100 mL). Re agents may be

tech ni cal high grade. Use only af ter first clean ing by other means

(e.g., de ter gent) and drain ing. Mix ture is ex pen sive and haz ard ous.

Use re peat edly un til it is di luted or has a green ish tinge. Dis card

care fully with co pi ous amounts of H2O. Re fer to Appendix B,

Lab o ra tory Safety chap ter.

(14) All cal cu la tions are based on in ter na tional atomic weights.

Ap pa ra tus

(15) Burets, vol u met ric flasks, and pipets con form to the
fol low ing U.S. Fed eral spec i fi ca tions (avail able from Gen eral
Ser vices Ad min is tra tion, Spec i fi ca tion Sec tion, L’Enfant Plaza, Ste
8100, Wash ing ton Navy Yard, Bldg 197, Wash ing ton, DC 20407,
USA):

Buret A-A-51248 May 19, 1965

Flask, vol u met ric A-A-51360 Feb ru ary 7, 1977

Pipet, vol u met ric A-A-53890 Feb ru ary 24, 1978

See also Ap pen dix V, “Testing of Glass Vol u met ric Ap pa ra tus,” in
the Na tional In sti tute of Stan dards and Tech nol ogy (NIST)
Spec i fi ca tion Pub li ca tion 260–54, “Cer tif i ca tion and Use of
Acidic Po tas sium Dichromate So lu tions as an Ul tra vi o let
Absorbance Stan dard SRM935” (avail able from NIST, Of fice of
Stan dard Ref er ence Ma te rials, B316 Chem i cals, Gaithersburg,
MD 20899, USA).

(16) Stan dard taper glass joints may be used in stead of stop pers
where the lat ter are spec i fied or im plied for con nect ing glass ap pa ra tus.

(17) Sieve des ig na tions, un less oth er wise spec i fied, are those
de scribed in U.S. Fed eral Spec i fi ca tion RR-S-366e, No vem ber 9,
1973 (avail able from Gen eral Ser vices Ad min is tra tion).
Des ig na tion “100 mesh” (or other num ber) pow der (ma te rial, etc.)
means ma te rial ground to pass through stan dard sieve No. 100 (or
other num ber). Cor re sponding in ter na tional stan dard and U.S.
stan dard sieves are given in Ta ble 1.

(18) Term “pa per” means fil ter pa per, un less oth er wise spec i fied.
(19) Term “high-speed blender” des ig nates mixer with

4 canted, sharp-edge, stain less steel blades ro tat ing at the bot tom
of 4-lobe jar at 10 000–12 000 rpm, or with equiv a lent shear ing
ac tion. Sus pended sol ids are re duced to fine pulp by ac tion of
blades and by lob u lar con tainer, which swirls sus pended sol ids into 
blades. War ing Blender, or equiv a lent, meets these re quire ments.

(20) “Flat-end rod” is glass rod with one end flat tened by heat ing
to soft en ing in flame and press ing ver ti cally on flat sur face to form
cir cu lar disk with flat bot tom at end.

(21) Des ig na tion and pore di am e ter range of fritted glass ware

are: ex tra coarse, 170–220 µm; coarse, 40–60; me dium, 10–15; fine, 

4–5.5; Jena des ig na tions and pore di am e ter are: (1) 110 µm; (2) 45;
(3) 25; (4) 8.

(22) Un less oth er wise in di cated, tem per a tures are ex pressed in
de grees Cel sius (Cen ti grade).

Sam ple

(23) Ter mi nol ogy and us age for items and op er a tions
col lo qui ally des ig nated with the term “sam ple”: Newly adopted

meth ods will avoid the con fus ing us age of the term “sam ple” for
any thing the an a lyst is work ing with. The no men cla ture
rec om mended by the In ter na tional Un ion of Pure and Ap plied
Chem is try (IUPAC), Pure & Appl. Chem. 62, 1193(1990), for
an a lyt i cal chem is try, based upon the In ter na tional Or ga ni za tion for
Stan dard iza tion (ISO) rec om men da tions, will be uti lized. The
crit i cal def i ni tions are:

A lab o ra tory sam ple is the ma te rial sent to or re ceived by the
lab o ra tory. The lab o ra tory re duces the lab o ra tory sam ple in size and
fine ness to a test sam ple (or an a lyt i cal sam ple if only chem i cal or
mi cro bi o log i cal anal y sis is in volved). A test (or an a lyt i cal) por tion
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Table 1. Nom i nal di men sions of stan dard test sieves
(USA stan dard se ries)

Sieve designation

Nom i nal sieve
opening, in.

Nom i nal wire
di am e ter, mm

In ter na tional
standard

a
 (ISO)

USA
stan dard

 12.5 mm
b 1

2 in.
b

0.500 2.80 

 11.2 mm 7
16 in. 0.438 2.50 

  9.5 mm 3
8 in. 0.375 2.24 

  8.0 mm 5
16 in. 0.312 2.00 

  6.7 mm 0.265 in. 0.265 1.80 

  6.3 mm 1
4 in.

b
0.250 1.80 

  5.6 mm No. 3 0.223 1.60 

  4.75 mm No. 4 0.187 1.60 

  4.00 mm No. 5 0.157 1.25 

  3.35 mm No. 6 0.132 1.00 

  2.80 mm No. 7 0.111 0.90 

  2.36 mm No. 8 0.0937 0.80 

  2.00 mm No. 10 0.0787 0.71 

  1.70 mm No. 12 0.0661 0.63 

  1.40 mm No. 14 0.0555 0.56 

  1.18 mm No. 16 0.0469 0.45 

  1.00 mm No. 18 0.0394 0.40 

850 µm
c

No. 20 0.0331 0.355

710 µm No. 25 0.0278 0.315

600 µm No. 30 0.0234 0.280

500 µm No. 35 0.0197 0.224

425 µm No. 40 0.0165 0.200

355 µm No. 45 0.0139 0.180

300 µm No. 50 0.0117 0.160

250 µm No. 60 0.0098 0.125

212 µm No. 70 0.0083 0.100

180 µm No. 80 0.0070 0.090

150 µm No. 100 0.0059 0.080

125 µm No. 120 0.0049 0.063

106 µm No. 140 0.0041 0.056

 90 µm No. 170 0.0035 0.045

 75 µm No. 200 0.0029 0.040

 63 µm No. 230 0.0025

 53 µm No. 270 0.0021
a

These stan dard des ig na tions cor re spond to the val ues for test sieve
ap er tures rec om mended by the In ter na tional Or ga ni za tion for
Stan dard iza tion, Geneva, Swit zer land.

b
These sieves are not in the stan dard se ries but they have been in cluded
be cause they are in com mon us age.

c
1000 µm = 1 mm.
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is re moved from the test sam ple for anal y sis. Once a test por tion is
mea sured, by mass or vol ume, the term “sam ple” is no lon ger
ap pro pri ate. Use “test” or “un known” as the mod i fier, e.g., “test
so lu tion,” not “sam ple so lu tion.”

The op er a tion of ten called “prep a ra tion of sam ple” ap plies to the
re duc tion of the lab o ra tory sam ple to the test sam ple, and not to the
usual an a lyt i cal steps of so lu tion, sep a ra tion, pu ri fi ca tion, or
iso la tion of the analyte.

The term “sam ple” will be used solely in the sta tis ti cal sense as a
small por tion rep re sent ing a larger quan tity, such as a lot or a batch,
where the po ten tial ex ists for a “sam pling er ror” due to the
het er o ge ne ity of the par ent pop u la tion. Most sam ples are re moved
from a static pop u la tion, such as a pile of fer til izer, a stack of cases,
or a group of con tain ers. In a dy namic sit u a tion, how ever, where the
pop u la tion changes with time as a flow ing river, cir cu lat ing blood,
or a mov ing con veyor belt, the small por tion re moved should be
called a “spec i men.” In these cases, the phe nom e non un der study
and the sam pling er ror are con founded in such a way that they
can not be sep a rated.

See Fig ure 1 [In ter na tional Un ion of Pure and Ap plied
Chem is try, “No men cla ture for Sam pling in An a lyt i cal Chem is try,”
Pure & Appl. Chem. 62, 1193(1990)].

Stan dard Op er a tions

 (24) Op er a tions spec i fied as “wash (rinse, ex tract, etc.) with two
(three, four, etc.) 10 mL (or other vol umes) por tions H2O (or other
sol vent)” mean that the op er a tion is to be per formed with in di cated
vol ume of sol vent and re peated with same vol ume of sol vent un til
num ber of por tions re quired have been used.

(25) Def i ni tions of terms used in meth ods in volv ing
spectropho tom e try are those given in JAOAC 37, 54(1954). Most
im por tant prin ci ples and def i ni tions are: (a) More ac cu rate
in stru ment may be sub sti tuted for less ac cu rate in stru ment (e.g.,
spectrophotometer may re place colorimeter) where lat ter is
spec i fied in method. Wave length spec i fied in method is un der stood
to be that of max i mum absorbance (A), un less no peak is pres ent.
(b) Absorbance(s) (A): Neg a tive log a rithm to base 10 of the ra tio of
trans mit tance (T) of test so lu tion to that of ref er ence or stan dard
ma te rial. Other names that have been used for quan tity rep re sented
by this term are op ti cal den sity, ex tinc tion, and ab sor bency.
(c) Ab sorp tivi ty(ies) (a): Absorbance per unit con cen tra tion and
cell length.

a = A/bc

where b is in cm and c = g/L, or a = (A/bc ) × 1000, if c is mg/L. Other
names that have been used for this or re lated quan ti ties are
ex tinc tion co ef fi cient, spe cific ab sorp tion, absorbance in dex, and 
E 1cm

1% . (d) Trans mit tance(s) (T): Ra tio of ra di ant power trans mit ted

by the test so lu tion to ra di ant power in ci dent on so lu tion, when both
are mea sured at same spec tral po si tion and with same slit width.
Beam is un der stood to be par al lel ra di a tion and in ci dent at right
an gles to plane par al lel sur face of test ma te rial. If test ma te rial is
so lu tion, sol ute trans mit tance is quan tity usu ally de sired and is
cal cu lated di rectly as ra tio of trans mit tance of so lu tion in cell to
trans mit tance of sol vent in an equal cell. Other names that have been 
used for this quan tity are transmittancy and trans mis sion.
(e) Stan dard iza tion: Spectrophotometer may be checked for
ac cu racy of wave length scale by re fer ring to Hg lines: 239.94, 248,
253.65, 265.3, 280.4, 302.25, 313.16, 334.15, 365.43, 404.66,
435.83, 546.07, 578.0, and 1014.0 nm. To check con sis tency of

absorbance scale, pre pare so lu tion of 0.0400 g K2CrO4/L 0.05M
KOH and de ter mine absorbance at fol low ing wave lengths in 1 cm
cell: 230 nm, 0.171; 275 nm, 0.757; 313.2 nm, 0.043; 375 nm, 0.991; 
400 nm, 0.396. See NIST Spec. Pub. 378, “Ac cu racy in
Spectrophotometry and Lu mi nes cence Mea sure ments,” 1973
(avail able from NIST, Of fice of Stan dard Ref er ence Ma te rials,
B316, Chem is try, Gaithersburg, MD 20899, USA).

(26) Least square treat ment of data and cal cu la tion of re gres sion
lines. This tech nique finds the best fit ting straight line for set of data
such as stan dard curve. It cal cu lates that straight line for which the
sum of squares of ver ti cal de vi a tions (usu ally A) of ob ser va tions
from the line is smaller than cor re spond ing sum of squares of
de vi a tion from any other line. Equa tion of straight line is:

Y = a + bX

where a is in ter cept at Y axis (X = 0), and b is slope of line.
Least square es ti mates of con stants are:

b
X Y X Y n

X X n
i i i i

i i

=
−
−

Σ Σ Σ
Σ Σ

( ) [( ) ]

[( ) ]2 2

a = Y – bX

where Σ  =  “sum of” the n in di vid ual val ues of in di cated op er a tion,
and X and Y are the av er ages of the X and Y points.

Ex am ple: To find “best” straight line re lat ing A(Y) to
con cen tra tion (X):

Ob ser va tion
No. (i)

Con cen tra tion
Xi

Absorbance
Yi

X i
2 XiYi

1 80 1.270 6400 101.6

2 60 1.000 3600  60.0

3 40 0.700 1600  28.0

4 30 0.550  900  16.5

5 20 0.250  400   5.0

6 10 0.100  100   1.0

7  0 0.050    0   0.0

To tals:

 n = 7 ΣXi = 240 ΣYi = 3.92 ΣX i
2= 1300 Σ(XiYi) =

212.1

X = ΣX i/n = 240/7 = 34.29

Y = ΣY i/ n = 3.92/7 = 0.56

b = 
2121 240 3 92 7

13000 240 7

77 7

4771
0 016

2

. [( )( . )]

[( ) ]

.
.

−
−

= = 3

a = 0.56 – 0.0163(34.29) = 0.001 ≅ 0

Best equa tion is then:

Y = 0.00 + 0.0163X

If for test sam ple, A = 0.82, cor re spond ing con cen tra tion (X) would
be:
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X = (Y – 0.00)/0.0163 = 0.82/0.0163 = 50.3

Many sci en tific and sta tis ti cal cal cu la tors are pro grammed to
per form this cal cu la tion. It should be noted that the least square fit of 
a data set should not be the only cri te rion used in eval u at ing the
va lid ity of a given data set.

High cor re la tion co ef fi cients (e.g., >0.99) do not nec es sar ily
in di cate lin ear ity. This mis in for ma tion has been the sub ject of
sev eral re ports from the An a lyt i cal Methods Com mit tee of the
Royal So ci ety of Chem is try [An a lyst 113, 1469–1471 (1988); 114,
753(1989); 119, 2363–2366(1994)]. Sta tis tically, such a cor re la tion
co ef fi cient ap plies only when both x and y are vari ables; a stan dard
curve re quires that one pa ram e ter (con cen tra tion) be fixed (known).

When a high correlation is desired between the signal and
concentration, use the symbol "r2" for the relationship as calculation
by computer spreadsheet programs.

(27) Re cov ery (R) of analyte from for ti fied test ma te rial by a
method of anal y sis. Frac tion of an analyte added to a test sam ple
(for ti fied test sam ple) prior to anal y sis, which is mea sured
(re cov ered) by the method. When the same an a lyt i cal method is
used to an a lyze both the un for ti fied and for ti fied test sam ples,
cal cu late per cent R as fol lows:

% Rec = 
C C

C
F U

A

− ×100

where CF = con cen tra tion of analyte mea sured in for ti fied test
sam ple; CU = con cen tra tion of analyte mea sured in un for ti fied test
sam ple; CA = con cen tra tion of analyte added to for ti fied test sam ple. 
(Note: CA is a cal cu lated value, not a value mea sured by the method
be ing used.)

Con cen tra tion of added analyte should be no less than
con cen tra tion of analyte in un for ti fied test sam ple. Sum of
con cen tra tion of added analyte plus analyte pres ent be fore
for ti fi ca tion should be in the same range as analyte con cen tra tion

sought in ac tual test sam ples. Ad di tion of analyte must not cause
mea sur ing in stru ment to ex ceed lin ear dy namic range of stan dard
curve. Both for ti fied and un for ti fied test sam ples must be treated
iden ti cally dur ing anal y sis to min i mize ex per i men tal bias.

(28) Com mon safety pre cau tions are given in Appendix B,
Lab o ra tory Safety.

Re sults of Interlaboratory Study

(29) Users of methods should con sult the re port of the
col lab o ra tive study (ref er ence given with the method) for de tails as
to re sults of the interlaboratory study.

Ed i to rial Con ven tions

(30) For sim plic ity, the ab bre vi a tions Cl, H, I, N, and O are used
rather than their di atomic forms. The charge may not be in di cated
with the cor re spond ing ion where no am bi gu ity will re sult.

(31) Re agents and ap pa ra tus ref er enced with only a let ter, e.g.,
(c), will be found in the Re agent or Ap pa ra tus sec tion of the method.

(32) To con serve space, many ar ti cles and prep o si tions have
been elim i nated.

Man u fac turers and Sup pliers

Many manufacturers and suppliers may be found by a search of
the Internet. The same or equiv a lent prod ucts, in stru ments,
sup plies, ap pa ra tus, or re agents avail able from man u fac tur ers
and sup pli ers other than those named, or other brands from other 
sources, may serve equally well if proper val i da tion in di cates
their use is sat is fac tory.

Ab bre vi a tions

(33) The fol low ing ab bre vi a tions, many of which con form with
those of Chem i cal Ab stracts, are used. In gen eral, prin ci ple
gov ern ing use of pe ri ods af ter ab bre vi a tions is that pe riod is used
where fi nal let ter of ab bre vi a tion is not the same as fi nal let ter of
word it rep re sents.

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


© 2005 AOAC IN TER NA TIONAL

Ab bre vi a tion Word

a Ab sorp tivi ty(ies)

A Absorbance(s) through out (not re stricted to
 for mu las; not ab sorp tion). A′ is used for
 stan dard; A0 is used for blank; 3 digit sub script
 nu mer als usu ally de note wave length in nm

A Am pere

Å Ang strom

AA Atomic ab sorp tion

AACC Amer i can As so ci a tion of Ce real Chemists

ACS Amer i can Chem i cal So ci ety

amu Atomic mass unit

AOCS Amer i can Oil Chem ists’ So ci ety

APHA Amer i can Pub lic Health As so ci a tion

ASBC Amer i can So ci ety of Brewing Chemists

ASTM Amer i can So ci ety of Testing and Ma te rials

atm. At mo sphere

AU Absorbance units

AUFS Absorbance units full scale

BAM Bac te ri o log i cal An a lyt i cal Man ual

Bé De gree Baumé

bp Boil ing point

Bq Becquerel

C De gree Celsius (Centigrade)

ca About, ap prox i mately

Cat. No. Cat a log num ber

CDC Cen ters for Dis ease Con trol and Prevention

cfu Col ony form ing unit(s)

Ch Chap ter

Ci Cu rie(s) (= 3.7 × 10
10

 Bq)

CI Color index

CIPAC Col lab o ra tive In ter na tional Pes ti cide An a lyt i cal
 Coun cil

cm Cen ti me ter(s)

concn Concentration

cP Centipoise

cpm Counts per min ute

CRM Cer tified ref er ence material

*cu in. Cu bic inch(es)

dc Di rect cur rent

DMF N,N-dimethylformamide

DMSO Dimethyl sulfoxide

EDTA Ethylenedinitrilotetraacetic acid (or -tetraacetate)

EIA Enzyme immunoassay

ELISA En zyme linked immunosorbent assay

EPA U.S. En vi ron men tal Pro tec tion Agency

Exp Ex po nen tial

F De grees Fahr en heit [°C = (5/9) × (°F – 32)]

FAO Food and Ag ri cul ture Or ga ni za tion

FDA U.S. Food and Drug Ad min is tra tion

FEP Fluorinated ethylene propylene

*fl oz Fluid ounce (29.54 mL)

Ab bre vi a tion Word

fp Freez ing point

FSD Full scale deflection

*ft Foot (30.48 cm)

g Gram(s)

g Grav ity (in cen tri fug ing)

*gal. Gal lon(s) (3.785 L)

gr. Grain(s) (1 grain = 64.8 mg)

GC Gas chro ma tog ra phy

h Hour(s)

HorRat Horwitz ratio

HPLC High per for mance liq uid chromatography

ICC In ter na tional As so ci a tion for Ce real Sci ence and
 Technology

id In ner di am e ter

IgG Im mu no glob u lin G

*in. Inch(es) (2.54 cm)

IR In fra red

ISO In ter na tional Or ga ni za tion for Stan dard iza tion

kg Ki lo gram(s)

kPa Kilo pas cal

L Li ter(s)

LC Liq uid chro ma tog ra phy

*lb Pound(s) (453.6 g)

m Me ter(s); milli—as pre fix

m Molal

M Mo lar (as ap plied to con cen tra tion), not molal

mA Mil li am pere(s)

mΩ Megaohm

min Min utes

min. Minimum

mg Mil li gram(s)

mL Mil li li ter(s)

mm Mil li me ter(s)

mp Melt ing point

MS Mass spec trom e ter (spec trom e try)

MSDS Material Safety Data Sheet
 (www.cdc.gov/niosh/ipcs/nicstart.html)

mµ Mil li mi cron (10
–6

 mm); use nanometer (nm)
 (10

–9
 m)

mV Mil li volt

MW Mo lec u lar weight (mo lar mass)

*N Nor mal (as ap plied to con cen tra tion; in equa tions,
 nor mal ity of ti trat ing re agent)

N New ton (10
5
 dynes)

n Re frac tive in dex

NF Na tional For mu lary

NFPA Na tional Food Pro ces sors As so ci a tion

NIST Na tional In sti tute of Stan dards and Tech nol ogy

ng Nanogram (10
–9 

g)

nm Nanometer (10
–9

 m); formerly mµ
No. Num ber
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Ab bre vi a tion Word

od Outer di am e ter

ODS Octadecylsilane

Ω Ohm

*oz Ounce(s) (28.35 g)

p Pico (10
–12

) as pre fix

Pa Pascal [1 New ton/m
2
; 9.87 × 10

–6
 atm; 7.5 ×

 10
–3

 mm Hg (torr); 1.45 × 10
–4

 psi]

pCi Pico Cu rie(s) = 27.027 Bq

*ppb Parts per bil lion (10
–9

)

*ppm Parts per mil lion (10
–6

)

ppt Parts per tril lion (10
–12

)

*psi Pounds per square inch (ab so lute)

*Psig Pounds per square inch gauge (at mo spheric
 pres sure = 0)

*pt Pint(s) (473 mL)

QAC Qua ter nary am mo nium com pound

*qt Quart(s) 946 mL

R Reproducibility value (= 2.8 × sR)

r Re peat abil ity value (= 2.8 × sr)

® Trade mark name (registered)

Rf Dis tance spot moved/dis tance sol vent moved,
 TLC

rpm Rev o lu tions per min ute

SDF Spe cial de na tured for mula (ap plied to al co hol)

Σ Sum

s Sec ond(s)

sq Square

SRM Stan dard Ref er ence Ma te rial (CRM of Na tional
 In sti tute of Stan dards and Tech nol ogy)

T Trans mit tance

TLC Thin-layer chro ma tog ra phy

 Trade mark

ton = 907 kg

U Unit

USDA United States De part ment of Ag ri cul ture

USP United States Phar ma co peia

UV Ul tra vi o let

V Volt(s)

v/v Vol ume per volume

Ab bre vi a tion Word

WHO World Health Or ga ni za tion

w/v Weight per volume

x Mean

χ 2 Chi square

β Beta

λ Lambda

γ Gamma

µ Mi cro

µc Mi cro cou lomb

µm Mi cron (0.001 mm); use mi crom e ter (10
–6 

m)

µg Mi cro gram(s) (10
–6

 g)

µL Microliter(s) (10
–6

 L)

∆ Dif fer ence [e.g., ∆A = (A – A′)]

*′ Foot (feet) (1′ = 30.48 cm)

*″ Inch(es) (1″ = 2.54 cm)

/ Per

% Per cent (parts per hun dred); per cent age

% Rec Per cent re cov ery

‰ Parts per thousand

> More than; greater than; above; ex ceeds
 (use with num bers only)

< Less than; un der; be low (use with num bers only)

≤ Equal to or less than

≥ Equal to or greater than

* = Not of fi cial SI units; no lon ger rec om mended for use in AOAC
INTERNATIONAL.

Con ver sion ta ble for con cen tra tion units

Parts/thou sand Parts/mil lion Parts/bil lion Parts/tril lion

% 10        10000 10000000 10000000000

Parts per thou sand 1        1000  1000000  1000000000

Parts per mil lion 0.001        1     1000     1000000

Parts per bil lion 0.000001         0.001        1        1000

Parts per tril lion   0.000000001            0.000001            0.001           1

Use: One unit in left col umn equals the num ber of units in col umns 2–5. Ex am ple: 5% = 50 000 parts per mil lion; 2 ppm = 2000 ppb; 5 ppb = 0.005 ppm.

Note: These units are no lon ger rec om mended be cause United States and in ter na tional us age dif fer. Use sci en tific no men cla ture 10 000 = E + 4; 0.000 1 = E – 4.




