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AOAC Of fi cial Method 923.09

In vert Sugar in Sugars and Syrups

Lane-Eynon Gen eral Vol u met ric Method

First Action 1923
Fi nal Ac tion

A. Re agents

Soxh let mod i fi ca tion of Fehling so lu tion.—Pre pare by mix ing
equal vol umes of (a) and (b) im me di ately be fore use.

(a) Cop per sul fate so lu tion.—Dis solve 34.639 g CuSO4×5H2O in 
H2O, di lute to 500 mL, and fil ter through glass wool or pa per.
De ter mine Cu con tent of so lu tion [pref er a bly by elec trol y sis,
929.09F (see 44.1.17)] and so ad just that it con tains 440.9 mg
Cu/25 mL.

(b) Al ka line tartrate so lu tion.—Dis solve 173 g po tas sium

so dium tartrate×4H2O (Ro chelle salt) and 50 g NaOH in H2O, di lute
to 500 mL, let stand 2 days, and fil ter through pre pared Fiberglas or

po rous (0.45 mm) fil ter with Fiberglas prefilter.
(c) In vert sugar stan dard so lu tion.—1%. To so lu tion of 9.5 g

pure su crose, add 5 mL HCl and di lute with H2O to ca 100 mL. Store

sev eral days at room tem per a ture (ca 7 days at 12°–15°C or 3 days at

20°–25°C); then di lute to 1 L. (Acid ified 1% in vert sugar so lu tion is
sta ble for sev eral months.) Neu tral ize aliquot with ca 1M NaOH and
di lute to de sired con cen tra tion im me di ately be fore use.

B. Stan dard iza tion

Ac cu rately pipet 10 or 25 mL mixed Soxh let re agent, or 5 or

12.5 mL each of Soxh let so lu tions, A(a) and (b), into 300–400 mL

Erlenmeyer. (Amount of Cu taken dif fers slightly be tween 2

meth ods of pipetting, and method used must be con sis tent in

stan dard iza tion and de ter mi na tion.) Pre pare stan dard so lu tion of

pure sugar of such con cen tra tion that >15 mL and <50 mL is

re quired to re duce all the Cu. Dis pense from buret with off set tip to

keep tube out of steam. To de ter mine mg sugar re quired to

com pletely re duce Cu at dif fer ent con cen trates, con sult Table

930.44  (see Ap pen dix C) and Table 930.45 (see Ap pen dix C). Add

sugar so lu tion within 0.5–1.0 mL of to tal re quired, heat cold mix ture 

to bp on wire gauze over burner, and main tain mod er ate boil ing 2

min (coarse grains of C or other suit able in ert ma te rial may be used

to pre vent bump ing). With out re mov ing flame add 1 mL 0.2%

aque ous meth y lene blue so lu tion (or 3–4 drops 1% so lu tion) and

com plete ti tra tion within to tal boil ing time of ca 3 min by small

ad di tions (2–3 drops) of sugar so lu tion to decoloration of in di ca tor.

(Main tain con tin u ous evo lu tion of steam to pre vent reoxidation of

Cu or in di ca tor.) Af ter com plete re duc tion of Cu, meth y lene blue is

re duced to col or less com pound and so lu tion re sumes or ange Cu2O

color which it had be fore ad di tion of in di ca tor.

Mul ti ply ti ter by mg/mL stan dard so lu tion to ob tain to tal sugar
re quired to re duce the Cu. Com pare with tab u lated value in Table
930.44 (see Ap pen dix C) or Table 930.45 (see Ap pen dix C) to
de ter mine cor rec tion, if any, to be ap plied to ta ble. Small de vi a tions
from tab u lated val ues may arise from vari a tions in tech nique or
com po si tion of re agents. If only ap prox i mate re sults (within 1%) are 
re quired, stan dard iza tion may be omit ted, pro vided spec i fi ca tions
of anal y sis are rig idly ob served.

C. De ter mi na tion

(a) In cre men tal method.—If ap prox i mate con cen tra tion of sugar in 
test sam ple is un known, pro ceed by in cre men tal method of ti tra tion. To
10 or 25 mL mixed Soxh let so lu tion, add 15 mL sugar so lu tion and heat
to bp over wire gauze. Boil ca 15 s and rap idly add fur ther amounts of
sugar so lu tion un til only faint est per cep ti ble blue re mains. Then add
1 mL 0.2% aque ous meth y lene blue so lu tion (or 3–4 drops 1%
so lu tion) and com plete ti tra tion by add ing sugar so lu tion dropwise.

(Er ror re sult ing from this ti tra tion will gen er ally be £1%.)

(b) Stan dard method.—For higher pre ci sion re peat ti tra tion,
add ing al most en tire sugar so lu tion re quired to re duce all Cu and
pro ceed as in B. From Table 930.44 (see Ap pen dix C) or Table
930.45 (see Ap pen dix C) find to tal re duc ing sugar cor re spond ing to
ti ter and ap ply cor rec tion pre vi ously de ter mined. Cal cu late as

fol lows: to tal re duc ing sugar re quired ´ 100/ti ter = mg sugar in 100
mL.
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