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A. Re agents

(a) Iodine–potassium io dide so lu tion.—Grind 7.5 g I2 and 7.5 g
KI with 150 mL H2O, di lute to 250 mL, and fil ter.

(b) Al co holic so dium chlo ride so lu tion.—Mix 350 mL al co hol,
80 mL H2O, and 50 mL 20% NaCl so lu tion, and di lute to 500 mL
with H2O.

(c) Al co holic so dium hy drox ide so lu tion.—0.25M. Mix 350 mL
al co hol, 100 mL H2O, and 25 mL 5M NaOH, and di lute to 500 mL
with H2O.

(d) Di lute hy dro chlo ric acid.—0.7M. Di lute 60 mL HCl to 1 L
with H2O.

(e) Somogyi phos phate sugar re agent.—Dis solve 56 g an hy drous
Na2HPO4 and 80 g Ro chelle salt in ca 1 L H2O, and add 200 mL

1.00M NaOH. Slowly add, with stir ring, 160 mL 10% CuSO4×5H2O
so lu tion. Dis solve 360 g an hy drous Na2SO4 in this so lu tion, trans fer
to 2 L vol u met ric flask, and add ex actly 200 mL 0.0167M KIO3

so lu tion (3.5667 g/L). Di lute to vol ume, mix well, let stand sev eral
days, and fil ter through dry pa per into dry flask, dis card ing first 50 mL 

fil trate. Store re agent at 20°–25°C. It is 0.00167M with re spect to
KIO3; 5.00 mL is equiv a lent to 10 mL 0.005M Na2S2O3.

De ter mine glu cose fac tor of re agent as fol lows: Ac cu rately weigh 
150 mg NIST glu cose SRM into 1 L vol u met ric flask, dis solve in

H2O, di lute to vol ume, and mix well. Trans fer 5 mL aliquot to 25 ´
200 mm Py rex test tube, add ex actly 5 mL Somogyi re agent, stop per
with size 00 cru ci ble, and heat (to gether with sev eral blanks
con tain ing 5 mL H2O and 5 mL re agent) ex actly 15 min in boil ing
water bath. Ti trate as in de ter mi na tion. From dif fer ence be tween
blank and stan dard ti tra tions, cal cu late mg glu cose equiv a lent to
1 mL ex actly 0.005M Na2S2O3. Ef fec tive range for de ter mi na tion is
0.05–1.0 mg glu cose in 5 mL aliquot.

(f) So dium thiosulfate stan dard so lu tion.—0.0055M. Dis solve

2.73 g Na2S2O3×5H2O in H2O and di lute to 2 L. Stan dard ize daily as
fol lows: Add 1 mL KI so lu tion, (g), and 3 mL 0.75M H2SO4 to 5 mL
Somogyi sugar re agent. Let stand 5 min, and ti trate with Na2S2O3

so lu tion, add ing starch in di ca tor, (h), just be fore end point.
(g) Po tas sium io dide so lu tion.—2.5%. Sta bi lize with lit tle

Na2CO3.
(h) Starch in di ca tor.—Make 1.5 g sol u ble starch into paste with

few mL H2O, and add slowly, with stir ring, to 300 mL boil ing H2O.

B. De ter mi na tion

Se lect test sam ple as in 922.01 (see 3.1.01), re move all for eign
mat ter, dry, and grind to pass No. 80 sieve. Ac cu rately weigh

0.1–1.0 g pow dered test por tion con tain ing ca 20 mg starch into 25 ́
150 mm Py rex test tube. Add ca 200 mg fine sand and 5 mL H2O, and 
mix well with stir ring rod to wet sam ple. Heat tube in boil ing water
bath 15 min to gelatinize starch. Cool to room tem per a ture, and

place in 22°–25°C bath. Add 5 mL 60% HClO4 rap idly with con stant 
ag i ta tion. Grind tis sue against lower wall of tube with stir ring rod for 
ap prox i mately 1 min at time. Re peat grind ing fre quently dur ing
30 min; then with out de lay, trans fer quan ti ta tively to 100 mL
vol u met ric flask with H2O. Add 3 mL 5% ura nyl ac e tate so lu tion to
pre cip i tate pro tein, di lute to vol ume with H2O, mix well, and

cen tri fuge por tion of mix ture. Pipet 10 mL clear supernate into 25 ́
150 mm test tube. Add ca 100 mg Celite, 5 mL 20% NaCl so lu tion,
and 2 mL I2–KI re agent, A(a), and mix well. Let stand over night,
cen tri fuge, and de cant.

Wash starch–I2 pre cip i tate by sus pend ing it in 5 mL al co holic
NaCl so lu tion, cen tri fuge, and de cant. Add 2 mL al co holic NaOH
so lu tion to packed pre cip i tate. Gently shake and tap tube un til
pre cip i tate is no lon ger blue. (Do not use stir ring rod; al low am ple
time for com plex to de com pose.) Wash walls of tube with 5 mL
al co holic NaCl so lu tion, A(b), cen tri fuge lib er ated starch, and wash
with 5 mL al co holic NaCl so lu tion as be fore. Add 2 mL 0.7M HCl to
pre cip i tate. Stop per tube loosely with size 00 cru ci ble, and heat 2.5 h 
in boil ing water bath. (Bath should have cover with holes to
ac com mo date tubes; holes not oc cu pied by tubes must be cov ered.)

Cool, and trans fer quan ti ta tively to 25 mL vol u met ric flask. Add
drop phe nol red, 941.17A (see A.1.05), and neu tral ize with 1M
NaOH. Dis charge color with 0.05M ox alic acid, di lute to vol ume,

and mix well. Trans fer 5 mL aliquot to 25 ́  200 mL Py rex test tube,
add ex actly 5 mL Somogyi re agent, and stop per tube with size 00
cru ci ble. Heat to gether with sev eral blanks con tain ing 5 mL H2O
and 5 mL Somogyi re agent in vig or ously boil ing water bath ex actly

15 min. Re move tube from bath and cool to 25°–30°C. Add 1 mL
2.5% KI so lu tion, A(g), down wall of tube with out ag i ta tion and
then add 3 mL 0.75M H2SO4 rap idly with ag i ta tion. Af ter all Cu2O
dis solves, ti trate so lu tion with 0.0055M Na2S2O3, add ing starch
in di ca tor, A(h), just be fore end point is reached. Treat blank
so lu tions sim i larly.

Starch, % =

[50(mL blank - mL test solution) ´ 0.90/mg test portion]

´ (M/0.005) ´ G ´ 100

where 50 = di lu tion fac tor, 0.90 = fac tor glu cose to starch, M =
ac tual molarity Na2S2O3 so lu tion, and G = mg glu cose equiv a lent to
1 mL 0.005M Na2S2O3.
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