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and allow to stand for 1 minute. Add 2mL of sodium
thiosulfate TS and 5§ mL of sodium hydroxide TS to the solu-
tion: a yellow color develops.

Melting point 235 - 238°C

Purity (1) Chloride—Dissolve 2.0g of Anhydrous
Caffeine in 80 mL of hot water, cool rapidly to 20°C, add
water to make 100 mL, and use this solution as the sample
solution. To 40 mL of the sample solution add 6 mL of di-
lute nitric acid and water to make 50 mL. Perform the test
using this solution as the test solution. Prepare the control
solution with 0.25 mL of 0.01 mol/L hydrochloric acid VS
(not more than 0.011%).

(2) Sulfate—To 40 mL of the sample solution obtained
in (1) add 1 mL of dilute hydrochloric acid and water to
make 50 mL. Perform the test using this solution as the test
solution. Prepare the control solution with 0.40 mL of
0.005 mol/L sulfuric acid VS (not more than 0.024%).

(3) Heavy metals—Proceed with 2.0 g of Anhydrous
Caffeine according to Method 2, and perform the test. Pre-
pare the control solution with 2.0 mL of Standard Lead So-
lution (not more than 10 ppm).

(4) Related substances—Dissolve 0.10 g of Anhydrous
Caffeine in 10 mL of chloroform, and use this solution as
the sample solution. Pipet 1 mL of the sample solution, and
add chloroform to make exactly 100 mL. Pipet 1 mL of this
solution, add chloroform to make exactly 10 mL, and use
this solution as the standard solution. Perform the test with
these solutions as directed under the Thin-layer Chro-
matography. Spot 10 uL each of the sample solution and the
standard solution on a plate of silica gel with fluorescent in-
dicator for thin-layer chromatography. Develop the plate
with a mixture of chloroform and ethanol (95) (9:1) to a dis-
tance of about 10 cm, and air-dry the plate. Examine under
ultraviolet light (main wavelength: 254 nm): the spots other
than the principal spot from the sample solution are not
more intense than the spot from the standard solution.

(5) Readily carbonizable substances—Perform the test
using 0.5 g of Anhydrous Caffeine: the solution has no more
color than Matching Fluid D.

Loss on drying Not more than 0.5% (1 g, 80°C, 4 hours).
Residue on ignition Not more than 0.1% (0.5 g).

Assay Weigh accurately about 0.4g of Anhydrous
Caffeine, previously dried, dissolve in 70 mL of a mixture of
acetic anhydride and acetic acid (100) (6:1), and titrate with
0.1 mol/L perchloric acid VS until the solution changes
from purple through green to yellow (indicator: 3 drops of
crystal violet TS). Perform a blank determination, and
make any necessary correction.

Each mL of 0.1 mol/L perchloric acid VS
= 19.419 mg of C8H10N402

Containers and storage Containers—Tight containers.

Caffeine and Sodium Benzoate
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Caffeine and Sodium Benzoate, when dried, con-
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tains not less than 48.0% and not more than 50.0% of
caffeine (CgHoN4O,: 194.19), and not less than 50.0%
and not more than 52.0% of sodium benzoate
(C;HsNaO,: 144.10).

Description Caffeine and Sodium Benzoate occurs as a
white powder. It is odorless, and has a slightly bitter taste.

It is freely soluble in water, soluble in acetic acid (100)
and in acetic anhydride, sparingly soluble in ethanol (95),
and practically insoluble in diethyl ether.

Identification (1) Dissolve 1g of Caffeine and Sodium
Benzoate in 10 mL of water in a separator, add 1 drop of
phenolphthalein TS, and add carefully 0.01 mol/L sodium
hydroxide VS dropwise until a faint red color develops. Ex-
tract with three 20-mL portions of chloroform by thorough
shaking, and separate the chloroform layer from the water
layer. [Use the water layer for test (2).] Filter the combined
chloroform extracts, evaporate the filtrate to dryness on a
water bath, and proceed the following tests with the
residue: (i) To 2mL of a solution of the residue (1 in
500) add tannic acid TS dropwise: a white precipitate, which
dissolves upon the dropwise addition of tannic acid TS, is
produced.

(i) To 0.01 g of the residue add 10 drops of hydrogen
peroxide TS and 1 drop of hydrochloric acid, evaporate to
dryness on a water bath: the residue acquires a yellow-red
color. Invert the residue over a vessel containing 2 to 3 drops
of ammonia TS: the color turns red-purple, and disappears
upon the addition of 2 to 3 drops of sodium hydroxide TS.

(iii) Dissolve 0.01 g of the residue in water to make 50
mL. To 5mL of this solution add 3 mL of diluted acetic
acid (31) (3 in 100) and 5 mL of a solution of pyridine (1 in
10), mix, add 2 mL of diluted sodium hypochlorite TS (1 in
5), and allow to stand for 1 minute. Add 2 mL of sodium
thiosulfate TS and 5 mL of sodium hydroxide TS to the solu-
tion: a yellow color develops.

(2) . To 5mL of the water layer obtained in (1) add 5 mL
of water: the solution responds to the Qualitative Tests (2)
for benzoate.

(3) Heat Caffeine and Sodium Benzoate: white fumes
are evolved. Ignite furthermore, and to the residue add
hydrochloric acid: bubbles are produced, and the solution
responds to the Qualitative Tests (1) for sodium salt.

Purity (1) Clarity and color of solution—Dissolve 1.0 g
of Caffeine and Sodium Benzoate in 5 mL of water: the solu-
tion is clear and colorless.

(2) Alkali—Dissolve 1.0 g of Caffeine and Sodium Ben-
zoate in 20 mL of water, and add 1 or 2 drops of
phenolphthalein TS: no red color develops.

(3) Chloride—Dissolve 0.5 g of Caffeine and Sodium
Benzoate in 10 mL of water, and add 30 mL of ethanol (95),
6 mL of dilute nitric acid and water to make 50 mL. Per-
form the test using this solution as the test solution. Prepare
the control solution with 0.70mL of 0.01 mol/L
hydrochloric acid VS, 30 mL of ethanol (95) and water to
make 50 mL (not more than 0.050%).

(4) Chlorinated compounds—Dissolve 1.0 g of Caffeine
and Sodium Benzoate in 40 mL of water, add 10 mL of di-
lute sulfuric acid, and extract with two 20-mL portions of
diethyl ether. Allow the combined diethyl ether extracts to
evaporate at room temperature to dryness. Place this
residue and 0.7 g of calcium carbonate in a crucible, mix
with a small amount of water, and dry. Ignite at about
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600°C, dissolve the residue in 20 mL of dilute nitric acid,
and filter. Wash the residue with 15 mL of water, combine
the filtrate and the washings, and add water to make 50 mL.
To this solution add 0.5 mL of silver nitrate TS: the solution
shows no more turbidity than the following control solution
to which 0.5 mL of silver nitrate TS has been added.

Control solution: Dissolve 0.7 g of calcium carbonate in
20 mL of dilute nitric acid, and filter. Wash the residue with
15 mL of water, combine the filtrate and the washings, and
add 1.2 mL of 0.01 mol/L hydrochloric acid VS and water
to make 50 mL. :

(5) Heavy metals—Dissolve 2.0 g of Caffeine and Sodi-
um Benzoate in 47 mL of water, add slowly, with vigorous
stirring, 3 mL of dilute hydrochloric acid, and filter. Dis-
card the first 5 mL of the filtrate, neutralize the subsequent
25 mL of the filtrate with ammonia TS, and add 2 mL of di-
lute acetic acid and water to make 50 mL. Perform the test
using this solution as the test solution. Prepare the control
solution with 2.0 mL of Standard Lead Solution by adding
2mL of dilute acetic acid and water to make 50 mL (not
more than 20 ppm). »

(6) Arsenic—Prepare the test solution with 1.0g of
Caffeine and Sodium Benzoate according to Method 1, and
perform the test using Apparatus B (not more than 2 ppm).

(7) Phthalic acid—To 0.10 g of Caffeine and Sodium
Benzoate add 1 mL of water and 1 mL of resorcinol-sulfuric
acid TS, and heat the mixture in an oil bath heated at a tem-
perature between 120°C and 125°C to evaporate the water,
then heat the residue for further 90 minutes, cool, and dis-
solve in 5 mL of water. To 1 mL of the solution add 10 mL
of a solution of sodium hydroxide (43 in 500), shake, then
examine under light at a wavelength between 470 nm and
490 nm: the green fluorescence of the solution is not more in-
tense than that of the following control solution.

Control solution: Dissolve 0.061 g of potassium hydrogen
phthalate in water to make exactly 1000 mL. Pipet exactly 1
mL of the solution, add 1 mL of resorcinol-sulfuric acid TS,
and proceed as directed above.

(8) Readily carbonizable substances—Proceed with 0.5
g of Caffeine and Sodium Benzoate, and perform the test:
the solution has no more color than Matching Fluid A.

Loss on drying Not more than 3.0% (2 g, 80°C, 4 hours).

Assay (1) Sodium benzoate—Weigh accurately about
0.2 g of Caffeine and Sodium Benzoate, previously dried,
dissolve by warming in 50 mL of a mixture of acetic anhy-
dride and acetic acid for nonaqueous titration (6:1), cool,
and titrate with 0.1 mol/L perchloric acid-dioxane VS to
the first equivalence point (potentiometric titration). Per-
form a blank determination, and make any nccessary correc-
tion.

Each mL of 0.1 mol/L perchloric acid-dioxane VS
= 14.411 mg of C;H5NaO,

(2) Caffeine—Continue the titration in (1) with 0.1
mol/L perchloric acid-dioxane VS from the first equiva-
lence point to the second equivalence point (potentiometric
titration).

Each mL of 0.1 mol/L perchloric acid-dioxane VS
= 19.419 mg of CgH;(N,O2

Containers and storage Containers—Well-closed contain-
ers.
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Precipitated Calcium Carbonate
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CaCO3: 100.09

Precipitated Calcium Carbonate, when dried, con-
tains not less than 98.5% of calcium carbonate
(CaCoOy).

Description Precipitated Calcium Carbonate occurs as a
white, fine crystalline powder. It is odorless and tasteless.

It is practically insoluble in water, but its solubility in
water is increased in the presence of carbon dioxide.

It is practically insoluble in ethanol (95) and in diethyl
ether. '

It dissolves with effervescence in dilute acetic acid, in di-
lute hydrochloric acid and in dilute nitric acid.

Identification (1) Dissolve 0.5 g of Precipitated Calcium
Carbonate in 10 mL of dilute hydrochloric acid, boil, then
cool, and neutralize with ammonia TS: the solution
responds to the Qualitative Tests for calcium salt.

(2) Precipitated Calcium Carbonate responds to the
Qualitative Tests (1) for carbonate.

Purity (1) Acid-insoluble substances—To 5.0g of
Precipitated calcium Carbonate add 50 mL of water, then
add 20 mL of hydrochloric acid dropwise with stirring, boil
for 5 minutes, cool, add water to make 200 mL, and filter
through filter paper for assay. Wash the residue until the last
washing shows no turbidity with silver nitrate TS, and ignite
the residue together with the filter paper: the mass of the
residue is not more than 10.0 mg.

(2) Heavy metals—Mix 2.0 g of Precipitated Calcium
Carbonate with 5 mL of water, add slowly 6 mL of dilute
hydrochloric acid, and evaporate on a water bath to dry-
ness. Dissolve the residue in 50 mL of water, and filter. To
25 mL of the filtrate add 2 mL of dilute acetic acid, 1 drop
of ammonia TS and water to make 50 mL, and perform the
test using this solution as the test solution. Prepare the con-
trol solution as follows: evaporate 3 mL of hydrochloric
acid on a water bath to dryness, and add 2 mL of dilute acet-
ic acid, 2.0 mL of Standard Lead Solution and water to
make 50 mL (not more than 20 ppm).

(3) Barium—Mix 1.0g of Precipitated Calcium Car-
bonate with 10mL of water, add dropwise 4mL of
hydrochloric acid with stirring, boil for 5 minutes, cool, add
water to make 40 mL, and filter. With the filtrate, perform
the test as directed under Flame Coloration Test (1): no
green color appears.

(4) Magnesium and alkali metals—Dissolve 1.0g of
Precipitated Calcium Carbonate in a mixture of 20 mL of
water and 10 mL of dilute hydrochloric acid, boil, neutral-
ize with ammonia TS, and add ammonium oxalate TS until
precipitation of calcium oxalate is completed. Heat the mix-
ture on a water bath for 1 hour, cool, dilute with water to
100 mL, shake well, and filter. To 50 mL of the filtrate add
0.5 mL of sulfuric acid, evaporate to dryness, and ignite at
600°C to constant mass: the mass of the residue is not more
than 5.0 mg.

(5) Arsenic—Moisten 0.40 g of Precipitated Calcium
Carbonate with 1 mL of water, then dissolve in 4 mL of di-



