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is known.

(2) Syringe and injection needle—Render the syinges
and needles pyrogen-free by heating at 250°C for not less
than 30 minutes.

Test procedures

(1) Quantity of injection—Unless otherwise specified,
10 mL of the sample per kg of body mass of the animals is
used.

(2) Procedure—Perform the test at an environmental
temperature similar to that of the room wherein the animals
were housed. The test animals are usually fixed in a suitable
type of holder. Insert the thermometer or other tempera-
ture-recording device into the rectum of the test animal to a
constant depth in the range of 60 to 90 mm, and read the
temperature after a sufficient period of time. Withhold food
from the test animals beginning several hours before the first
temperature recording and until the test is completed. Deter-
mine the temperature of the test animals three times at 1-
hour intervals before the injection of the sample. When the
second and third temperatures show little difference, the lat-
ter is taken as the ‘‘control temperature.”” Do not use
animals whose second and third temperatures are not in ac-
cord or exceed 39.8°C even if these two values are similar.
Warm the sample to 37°C before injection, and administer
intravenously through an ear vein within 15 minutes after
the third temperature recording. Hypotonic solution other
than Water for Injection may be made isotonic by the addi-
tion of pyrogen-free sodium chloride before the test. Read
the temperatures three times at 1-hour intervals after injec-
tion.

The difference between the control temperature and the

highest temperature is taken to be the rise in body tempera-
ture.

Interpretation of results

The test is carried out on a group of three rabbits. If two
or three rabbits show an individual rise of 0.6°C or more
above the respective control temperature, the test shall be
considered as positive. If only one animal shows a tempera-
ture rise of 0.6°C or more, or if the sum of the temperature
rises of the three animals exceeds 1.4°C, repeat the test on a
group of five other rabbits. The test shall be considered posi-
tive, if two or more of the five rabbits show an individual
temperature rise of 0.6°C or more.

When the pyrogen test is positive, the sample is consi-
dered to be rejected.

48. Qualitative Tests

The Qualitative Tests are applied to the identification of
drugs and are done generally with quantities of 2 to 5 mL of
the test solution.

Acetate

(1) When warmed with diluted sulfric acid (1 in 2),
acetates evolve the odor of acetic acid.

(2) When an acetate is warmed with sulfuric acid and a
small quantity of ethanol (95), the odor of ethyl acetate is
evolved.

(3) Neutral solutions of acetates produce a red-brown
color with iron (III) chloride TS, and a red-brown
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precipitate when boiled. The precipitate dissolves and the
color of the solution changes to yellow upon addition of
hydrochloric acid.

Aluminum salt

(1) Solutions of aluminum salts, when treated with am-
monium chloride TS and ammonia TS, yield a gelatinous,
white precipitate which does not dissolve in an excess of am-
monia TS.

" (2) Solutions of aluminum salts, when treated with sodi-
um hydroxide TS, yield a gelatinous, white precipitate
which dissolves in an excess of the reagent.

(3) Solutions of aluminum salts, when treated with sodi-
um sulfide TS, yield a gelatinous, white precipitate which dis-
solves in an excess of the reagent.

(4) Add ammonia TS to solutions of aluminum salts un-
til a gelatinous, white precipitate is produced. The color of
the precipitate changes to red upon addition of 5 drops of
alizarin red S TS.

Ammonium salt

When heated with an excess of sodium hydroxide TS, am-
monium salts evolve the odor of ammonia. This gas changes
moistened red litmus paper to blue.

Antimony salt, primary

(1) When primary antimony salts are dissolved in a
slight excess of hydrochloric acid for the test and then dilut-
ed with water, a white turbidity is produced. The mixture
produces an orange precipitate upon addition of 1 to 2
drops of sodium sulfide TS. When the precipitate is separat-
ed, and sodium sulfide TS is added to one portion of the
precipitate and sodium hydroxide TS is added to another
portion, it dissolves in either of these reagents.

(2) Add water to acidic solutions of primary antimony
salts in hydrochloric acid until a small quantity of
precipitate is produced, and then add sodium thiosulfate
TS: the precipitate dissolves. A red precipitate is reproduced
when the solution is heated.

Aromatic amines, primary )

Acidic solutions of primary aromatic amines, when
cooled in ice, mixed with 3 drops of sodium nitrite TS under
agitation, allowed to stand for 2 minutes, mixed well with 1
mL of ammonium amidosulfate TS, allowed to stand for 1
minute, and then mixed with 1 mL of N-(1-naphthyl)-N’-
diethyl-ethylenediamine oxalate TS, exhibit a red-purple
color.

Arsenate

(1) Neutral solutions of arsenates produce no precipitate
with 1 to 2 drops of sodium sulfide TS, but produce a yellow
precipitate with hydrochloric acid subsequently added. The
separated precipitate dissolves in ammonium carbonate TS.

(2) Neutral solutions of arsenates produce a dark red-
brown precipitate with silver nitrate TS. When dilute nitric
acid is added to one portion of the suspension, and ammo-
nia TS is add to another portion, the precipitate dissolves in
either of these reagents.

(3) Neutral or ammonia alkaline solutions of arsenates
produce with magnesia TS a white, crystalline precipitate,
which dissolves in dilute hydrochloric acid subsequently ad-
ded.

Arsenite
(1) Acidic solutions of arsenites in hydrochloric acid
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produce a yellow precipitate with 1 to 2 drops of sodium
sulfide TS. When hydrochloric acid is added to one portion
of the separated precipitate, it does not dissolve. When am-
monium carbonate TS is added to another portion, the
precipitate dissolves.

(2) Slightly alkaline solutions of arsenites produce a yel-
lowish white precipitate with silver nitrate TS. When ammo-
nia TS is added to one portion of the suspension, and dilute
nitric acid is added to another portion, the precipitate dis-
solves in either of these reagents.

(3) Slightly alkaline solutions of arsenites produce a
green precipitate with copper (II) sulfate TS. When the sepa-
rated precipitate is boiled with sodium hydroxide TS, it
changes to red-brown.

Barium salt

(1) When the Flame Coloration Test (1) is applied to
barium salts, a persistent yellow-green color develops.

(2) Solutions of barium salts produce with dilute sulfur-
ic acid a white precipitate, which does not dissolve in dilute
nitric acid subsequently added.

(3) Acidic solutions of barium salts in acetic acid
produce a yellow precipitate with potassium chromate TS.
The precipitate dissolves in dilute nitric acid subsequently
added.

Benzoate

(1) Concentrated solutions of benzoates produce a
white, crysralline precipitate with dilute hydrochloric acid.
The separated precipitate, washed with cold water and
dried, melts between 120°C and 124°C.

(2) Neutral solutions of benzoates produce a pale yell-
ow-red precipitate upon dropwise addition of iron (III) chlo-
ride TS. The precipitate changes to white on subsequent ad-
dition of dilute hydrochloric acid. :

Bicarbonate

(1) Bicarbonates effervesce upon addition of dilute
hydrochloric acid, generating a gas, which produces a white
precipitate immediately, when passed into calcium
hydroxide TS (common with carbonates).

(2) Solutions of bicarbonates produce no precipitate
with magnesium sulfate TS, but produce a white precipitate
when boiled subsequently.

(3) A cold solution of bicarbonates remains unchanged
or exhibits only a slightly red color upon addition of 1 drop
of phenolphthalein TS (discrimination from carbonates).

Bismuth salt

(1) Bismuth salts, dissolved in a slight excess of
hydrochloric acid, yield a white turbidity upon dilution with
water. A dark brown precipitate is produced with 1 to 2
drops of sodium sulfide TS subsequently added.

(2) Acidic solutions of bismuth salts in hydrochloric
acid exhibit a yellow color upon addition of thiourea TS.

(3) Solution of bismuth salts in dilute nitric acid or in di-
lute sulfuric acid yield with potassium iodide TS a black
precipitate, which dissolves in an excess of the reagent to
give an orange-colored solution.

Borate

(1) A mixture prepared by addition of sulfuric acid and
methanol to a borate burns, when ignited, with a green
flame.

(2) Turmeric paper, when moistened with acidic solu-
tions of borates in hydrochloric acid and dried by warming,
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exhibits a red color, which changes to blue with ammonia
TS added dropwise.

Bromate

(1) Acidic solutions of bromates in nitric acid yield with
2 to 3 drops of silver nitrate TS a white, crystalline
precipitate, which dissolves upon heating. When 1 drop of
sodium nitrite TS is added to this solution, a pale yellow
precipitate is produced.

(2) Acidic solutions of bromates in nitric acid exhibit a
yellow to red-brown color upon addition of 5 to 6 drops of
sodium nitrite TS. When 1 mL of chloroform is added to
the mixture and shaken, the chloroform layer exhibits a yel-
low to red-brown color.

Bromide

(1) Solutions of bromides yield a pale yellow precipitate
with silver nitrate TS. Upon addition of dilute nitric acid to
a portion of the separated precipitate, it dose not dissolve.
When ammonia solution (28) is added to another portion
and shaken, the separated solution yields a white turbidity
upon acidifying with dilute nitric acid.

(2) Solutions of bromides exhibit a yellow-brown color
with chlorine TS. The mixture is separated into 2 portions.
When one portion is shaken with chloroform, the chlo-
roform layer exhibits a yellow-brown to red-brown color.
When phenol is added to the other portion, a white
precipitate is produced.

Calcium salt

(1) When the Flame Coloration Test (1) is applied to cal-
cium salts, a yellow-red color develops.

(2) Solutions of calcium salts yield a white precipitate
with ammonium carbonate TS.

(3) Solutions of calcium salts yield a white precipitate
with ammonium oxalate TS. The separated precipitate does
not dissolve in dilute acetic acid, but dissolves in dilute
hydrochloric acid subsequently added. ‘

(4) Neutral solutions of calcium salts produce no
precipitate, when mixed with 10 drops of potassium chro-
mate TS and heated (discrimination from strontium salts).

Carbonate

(1) Carbonates effervesce upon addition of dilute
hydrochloric acid, generating a gas, which produces a white
precipitate immediately, when passed into calcium
hydroxide TS (common with bicarbonates).

(2) Solutions of carbonates yield with magnesium sul-
fate TS a white precipitate, which dissolves in dilute acetic
acid subsequently added.

(3) Cold solutions of carbonates exhibit a red color with
1 drop of phenolphthalein TS (discrimination from bicar-
bonates).

Cerous salt

(1) When a cerous salt is mixed with 2.5 times its mass
of lead (IV) oxide, nitric acid is added and the solution is
boiled, it exhibits a yellow color.

(2) Solutions of cerous salts yield a yellow to red-brown
precipitate upon addition of hydrogen peroxide TS and am-
monia TS.

Chlorate

(1) Solutions of chlorates yield no precipitate with silver
nitrate TS. When 2 to 3 drops of sodium nitrite TS and di-
lute nitric acid are added to the mixture, a white precipitate
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is produced gradually, which dissolves in ammonia TS subse-
quently added.

(2) When indigocarmine TS is added dropwise to neu-
tral solutions of chlorates until a pale blue color appears,
and the mixture is acidified with dilute sulfuric acid, the blue
color vanishes promptly upon subsequent dropwise addition
of sodium hydrogensulfite TS.

Chloride

(1) Solution of chlorides evolve an odor of chlorine,
when mixed with sulfuric acid and potassium perman-
ganate, and heated. The gas evolved turns moistened potassi-
um iodide starch paper blue.

(2) Solutions of chlorides yield a white precipitate with
silver nitrate TS. When dilute nitric acid is added to a por-
tion of the separated precipitate, it does not dissolve, When
an excess of ammonia TS is added to another portion, the
precipitate dissolves.

Chromate

(1) Solutions of chromates exhibit a yellow color.

(2) Solutions of chromates produce a yellow precipitate
with lead (II) acetate TS. When acetic acid (31) is added to a
portion of the suspension, the precipitate does not dissolve.
When dilute nitric acid is added to another portion, the
precipitate dissolves.

(3) When acidic solutions of chromates in sulfuric acid
are mixed with an equal volume of ethyl acetate and 1 to 2
drops of hydrogen peroxide TS, shaken immediately and al-
lowed to stand, the ethyl acetate layer exhibits a blue color.
Citrate

(1) When 20 mL of a mixture of pyridine and acetic an-
hydride (3:1) is added to 1 or 2 drops of a solution of citrate,
and the solution is allowed to stand for 2 to 3 minutes, a
red-brown color develops.

(2) Neutral solutions of citrates, when mixed with an
equal volume of dilute sulfuric acid and two-thirds volume
of potassium permanganate TS, heated until the color of
permanganate is discharged, and then treated dropwise with
bromine TS to one-tenth of total volume, yield a white
precipitate.

(3) Neutral solutions of citrates, when boiled with an ex-
cess of calcium chloride TS, yield a white crystalline
precipitate. When sodium hydroxide TS is added to a por-
tion of the separated precipitate, it does not dissolve. When
dilute hydrochloric acid is added to another portion, the
precipitate dissolves.

Cupric salt

(1) When a well polished iron plate is immersed in acidic
solutions of cupric salts in hydrochloric acid, a red metallic
film appears on its surface.

(2) Solutions of cupric salts produce a pale blue
precipitate with a small quantity of ammonia TS. The
precipitate dissolves in an excess of the reagent, yielding a
deep blue-colored solution.

(3) Solutions of cupric salts yield a red-brown
precipitate with potassium hexacyanoferrate (II) TS. When
dilute nitric acid is added to a portion of the suspension, the
precipitate does not dissolve. When ammonia TS is added to
another portion, the precipitate dissolves, yielding a deep
blue-colored solution.

(4) Solutions of cupric salts produce a black precipitate
with sodium sulfide TS. When dilute hydrochloric acid, di-
lute sulfuric acid or sodium hydroxide TS is added to a por-
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tion of the separated precipitate, it does not dissolve. When
hot dilute nitric acid is added to another portion, the
precipitate dissolves.

Cyanide

(1) Solutions of cyanides yield a white precipitate with
an excess of silver nitrate TS. When dilute nitric acid is ad-
ded to a portion of the separated precipitate, it does not dis-
solve. When ammonia TS is added to another portion, the
precipitate dissolves.

(2) Solutions of cyanides yield a blue precipitate, when
mixed by shaking with 2 to 3 drops of iron (II) sulfate TS, 2
to 3 drops of dilute iron (III) chioride TS and 1 mL of sodi-
um hydroxide TS, and then acidified with dilute sulfuric
acid.

Dichromate

(1) Solutions of dichromates exhibit a yellow-red color.

(2) Solutions of dichromates produce a yellow
precipitate with lead (II) acetate TS. When acetic acid (31) is
added to one portion of the suspension, the precipitate dose
not dissolve. When dilute nitric acid is added to another por-
tion, the precipitate dissolves.

(3) When acidic solutions of dichromates in sulfuric
acid are mixed with an equal volume of ethyl acetate and
with 1 to 2 drops of hydrogen peroxide TS, shaken immedi-
ately and allowed to stand, the ethyl acetate layer exhibits a
blue color.

Ferric salt

(1) Slightly acidic solutions of ferric salts yield with
potassium hexacyanoferrate (II) TS a blue precipitate,
which does not dissolve in dilute hydrochloric acid subse-
quently added.

(2) Solutions of ferric salts yield with sodium hydroxide
TS a gelatinous, red-brown precipitate, which changes to
black upon addition of sodium sulfide TS. The separated
precipitate dissolves in dilute hydrochloric acid, yielding a
white turbidity. )

(3) Slightly acidic solutions of ferric salts exhibit a pur-
ple color with 5-sulfosalicylic acid TS.

Ferricyanide
(1) Solutions of ferricyanides exhibit a yellow color.
(2) Solutions of ferricyanides yield with iron (II) sulfate
TS a blue precipitate, which does not dissolve in dilute
hydrochloric acid subsequently added.

Ferrocyanide

(1) Solutions of ferrocyanides yield with iron (III) chlo-
ride TS a blue precipitate, which does not dissolve in dilute
hydrochloric acid subsequently added.

() Solutions of ferrocyanides yield with copper (II) sul-
fate TS a red-brown precipitate, which does not dissolve in
dilute hydrochloric acid subsequently added.

Ferrous salt

(1) Slightly acidic solutions of ferrous salts yield with
potassium hexacyanoferrate (III) TS a blue precipitate,
which does not dissolve in dilute hydrochloric acid subse-
quently added.

(2) Solutions of ferrous salts yield with sodium
hydroxide TS a greenish gray, gelatinous precipitate, which
changes to black with sodium sulfide TS. The separated
precipitate dissolves in dilute hydrochloric acid.

(3) .Neutral or slightly acidic solutions of ferrous salts ex-
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hibit an intense red color upon dropwise addition of a solu-
tion of 1,10-phenanthroline monohydrate in ethanol (95) (1
in 50).

Fluoride

(1) When solutions of fluorides are heated with chromic
acid-sulfuric acid TS, the inside of the test tube is not
moistened uniformly.

(2) Neutral or slightly acidic solutions of fluorides ex-
hibit a blue-purple color after standing with 1.5 mL of a mix-
ture of alizarin complexone TS, acetic acid-potassium
acetate buffer solution, pH 4.3, and cerium (III) nitrate TS
(1:1:1).

Glycerophosphate _

(1) Solutions of glycerophosphates remain unaffected
by addition of calcium chloride TS, but yield a precipitate
when boiled.

(2) Solutions of glycerophosphates yield no precipitate
with hexaammonium heptamolybdate TS in the cold, but
yield a yellow precipitate when boiled for a long time.

(3) When glycerophosphates are mixed with an equal
mass of powdered potassium hydrogen sulfate and heated
gently over a free flame, the pungent odor of acrolein is
evolved.

Iodide ‘

(1) Solutions of iodides yield a yellow precipitate with
silver nitrate TS. When dilute nitric acid is added to one por-
tion of the suspension, and ammonia solution (28) to
another portion, the precipitates do not dissolve in either of
these reagents.

(2) Acidic solutions of jodides exhibit a yellow-brown
color with 1 to 2 drops of sodium nitrite TS and then yield a
black-purple precipitate. The solutions exhibit a deep blue
color with starch TS subsequently added.

Lactate

Acidic solutions of lactates in sulfuric acid, when heated
with potassium permanganate TS, evolve the odor of acetal-
dehyde.

Lead salt

(1) Solutions of lead salts yield a white precipitate with
dilute sulfuric acid. When dilute nitric acid is added to a por-
tion of the separated precipitate, it does not dissolve. When
sodium hydroxide TS is added to another portion and
warmed, or when ammonium acetate TS is added to another
portion, the precipitate dissolves.

(2) Solutions of lead salts yield with sodium hydroxide
TS a white precipitate, which dissolves in an excess of sodi-
um hydroxide TS, and yields a black precipitate upon subse-
quent addition of sodium sulfide TS.

(3) Acidic solutions of lead salts in dilute acetic acid
yield with potassium chromate TS a yellow precipitate,
which does not dissolve in ammonia TS but dissolves in sodi-
um hydroxide TS subsequently added.

Lithium salt

(1) When the Flame Coloratuion Test (1) is applied to
lithium salts, a persistent red color develops.

(2) Solutions of lithium salts yield with disodium
hydrogenphosphate TS a white precipitate, which dissolves
upon subsequent addition of dilute hydrochloric acid.

(3) Solutions of lithium salts yield no precipitate with di-
lute sulfuric acid (discrimination from strontium salts).

JP X1V

Magnesium salt

(1) Solutions of magnesium salts yield upon warming
with ammonium carbonate TS a white precipitate, which dis-
solves in ammonium chloride TS. A white, crystalline
precipitate is reproduced by subsequent addition of disodi-
um hydrogenphosphate TS.

(2) Solutions of magnesium salts yield with sodium
hydroxide TS a white, gelatinous precipitate. When iodine
TS is added to one portion of the suspension, the precipitate
develops a dark-brown color. When excess sodium
hydroxide TS is added to another portion, the precipitate
does not dissolve.

Manganese salt

(1) Solutions of manganese salts yield a white
precipitate with ammonia TS. When silver nitrate TS is ad-
ded to a portion of the suspension, the precipitate changes
to black. When another portion is allowed to stand, the up-
per part of the precipitate exhibits a brownish color.

(2) Acidic solutions of manganese salts in dilute nitric
acid exhibit a purple-red color with a small quantity of pow-
dered bismuth sodium trioxide.

Mercuric salt

(1) A copper plate is immersed in solutions of mercuric
salts, allowed to stand, taken out, and then washed with
water. The plate becomes bright and silvery white in appear-
ance, when rubbed with paper or cloth (common with mer-
curous salts).

(2) Solutions of mercuric salts yield with a small quanti-
ty of sodium sulfide TS a black precipitate, which dissolves
in an excess of the reagent. The black precipitate is
reproduced by subsequent addition of ammonium chloride
TS.

(3) When potassium iodide TS is added dropwise to neu-
tral solutions of mercuric salts, a red precipitate is
produced. The precipitate dissolves in an excess of the rea-
gent.

@) Acidic solutions of mercric salts in hydrochloric acid
yield with a small quantity of tin (II) chloride TS a white
precipitate, which changes to grayish black upon addition
of an excess of the reagent.

Mercurous salt

(1) A copper plate is immersed in solutions of mer-
curous salts, allowed to stand, taken out, and then washed
with water. The plate becomes bright and silvery white in ap-
pearance, when rubbed with paper or cloth (common with
mercuric salts).

(2) Mercurous salts or their solutions exhibit a black
color with sodium hydroxide TS.

(3) Solutions of mercurous salts yield a white precipitate
with dilute hydrochloric acid. The separated precipitate
changes to black upon addition of ammonia TS.

(4) Solutions of mercurous salts yield with potassium
iodide TS a yellow precipitate, which changes to green,
when allowed to stand, and changes again to black upon sub-
sequent addition of an excess of the reagent.

Nitrate

(1) When a solution of nitrates is mixed with an equal
volume of sulfuric acid, the mixture is cooled, and iron (II)
sulfate TS is superimposed, a dark brown ring is produced
at the junction of the two liquids.

(2) Solutions of nitrates exhibit a blue color with
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diphenylamine TS.

(3) When potassium permanganate TS is added to acidic
solutions of nitrates in sulfuric acid, the red-purple color of
the reagent does not fade (discrimination from nitrites).

Nitrite

(1) Solutions of nitrites, when acidified with dilute sul-
furic acid, evolve a yellow-brown gas with a characteristic
odor. The solutions exhibit a dark brown color upon addi-
tion of a small quantity of iron (II) sulfate crystals.

(2) Solutions of nitrites, when 2 to 3 drops of potassium
iodide TS and dilute sulfuric acid are added dropwise, ex-
hibit a yellow-brown color, and then yield a black-purple
precipitate. When the mixture is shaken with 2 mL of chlo-
roform, the chloroform layer exhibits a purple color.

(3) Solutions of nitrites, when mixed with thiourea TS
and acidified with dilute sulfuric acid, and iron (IIT) chloride
TS is added dropwise, exhibit a dark red color. When the
mixture is shaken with 2 mL of diethyl ether, the diethyl
ether layer exhibits a red color.

Oxalate

(1) When potassium permanganate TS is added drop-
wise to warm acidic solutions of oxalates in sulfuric acid,
the reagent is decolorized.

(2) Solutions of oxalates yield a white precipitate with
calcium chloride TS. The separated precipitate does not dis-
solve in dilute acetic acid but dissolves upon subsequent ad-
dition of dilute hydrochloric acid.

Permanganate

(1) Solutions of permanganates exhibit a red-purple
color.

(2) When an excess of hydrogen peroxide TS is added to
acidic solutions of permanganates in sulfuric acid, the solu-
tions effervesce and decolorize permanganates.

(3) Acidic solutions of permanganates in sulfuric acid
are decolorized, when an excess of oxalic acid TS is added
and heated.

Peroxide

(1) Solutions of peroxides are mixed with an equal
volume of ethyl acetate and 1 to 2 drops of potassium dichro-
mate TS, and then acidified with dilute sulfuric acid. When
the mixture is shaken immediately and allowed to stand, the
ethyl acetate layer exhibits a blue color.

(2) Acidic solutions of peroxides in sulfuric acid decolo-
rize potassium permanganate TS, added dropwise, and effer-
vesce to evolve a gas.

Phosphate (Orthophosphate)

(1) Neutral solutions of phosphates yield with silver ni-
trate TS a yellow precipitate, which dissolves upon addition
of dilute nitric acid or ammonia TS.

(2) Neutral solutions or acidic solutions in dilute nitric
acid of phosphates yield a yellow precipitate with hexaam-
monium heptamolybdate TS on warming. The precipitate
dissolves upon subsequent addition of sodium hydroxide TS
or ammonia TS.

(3) Neutral or ammonia-alkaline solutions of phos-
phates yield with magnesia TS a white, crystalline
precipitate, which dissolves upon subsequent addition of di-
lute hydrochloric acid.

Potassium salt
(1) When the Flame Coloration Test (1) is applied to
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potassium salts, a pale purple color develops. When it gives
a yellow color, a red-purple color can be seen through
cobalt glass.

(2) Neutral solutions of potassium salts yield a white,
crystalline precipitate with sodium hydrogen tartrate TS.
The formation of the precipitate is accelerated by rubbing
the inside wall of the test tube with a glass rod. The separat-
ed precipitate dissolves upon addition of any of ammonia
TS, sodium hydroxide TS or sodium carbonate TS.

(3) Acidic solutions of potassium salts in acetic acid (31)
yield a yellow precipitate with sodium hexanitrocobaltate
(III) TS.

(4) Potassium salts do not evolve the odor of ammonia,
when an excess of sodium hydroxide TS is added and
warmed (discrimination from ammonijum salts).

Salicylate

(1) Salicylates evolve the odor of phenol, when an excess
of soda-lime is added and heated. ‘

(2) Concentrated solutions of salicylates yield a white,
crystalline precipitate with dilute hydrochloric acid. The
separated precipitate, washed well with cold water and
dried, melts at about 159°C.

(3) Neutral solutions of salicylates exhibit with 5 to 6
drops of dilute iron (III) chloride TS a red color, which
changes to purple and then fades when dilute hydrochloric
acid is added dropwise.

Silver salt

(1) Solutions of silver salts yield a white precipitate with
dilute hydrochloric acid. When dilute nitric acid is added
subsequently to a portion of the suspension, the precipitate
does not dissolve. When an excess of ammonia TS is added
to another portion, the precipitate dissolves.

(2) Solutions of silver salts yield with potassium chro-
mate TS a red precipitate, which dissolves upon addition of
dilute nitric acid.

(3) Solutions of silver salts yield a brownish gray
precipitate with ammonia TS added dropwise. When ammo-
nia TS is added dropwise until the precipitate dissolves, then
1 to 2 drops of formaldehyde solution are added and
warmed, a mirror of metallic silver is deposited on the inside
wall of the container.

Sodium salt

(1) When the Flame Coloration Test (1) is applied to so-
dium salts, a yellow color develops.

(2) Concentrated, neutral or slightly alkaline solutions
of sodium salts yield a white, crystalline precipitate with
potassium hexahydroxoantimonate (V) TS. The formation
of the precipitate is accelerated by rubbing the inside wall of
the test tube with a glass rod.

Stannic salt

(1) When the outside bottom of a test tube containing
water is moistened with acidic solutions of stannic salts in
hydrochloric acid and is placed in a nonluminous flame of a

“Bunsen burner, a blue flame mantle is seen around the bot-

tom of the test tube (common with stannous salts).

(2) When granular zinc is immersed in acidic solutions
of stannic salts in hydrochloric acid, a spongy, gray sub-
stance is deposited on the surface of the granules (common
with stannous salts).

(3) Add iron powder to acidic solutions of stannic salts
in hydrochloric acid, allow to stand, and then filter. When
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iodine-starch TS is added dropwise to the filtrate, the color
of the test solution disappears.

(4) Acidic solutions of stannic salts in hydrochloric
acid, to which ammonia TS is added dropwise until a small
quantity of precipitate is produced, yield a pale yellow
precipitate with 2 to 3 drops of sodium sulfide TS. The sepa-
rated precipitate dissolves upon addition of sodium sulfide
TS and pale yellow precipitate is reproduced by subsequent
addition of hydrochloric acid.

Stannous salt

(1) When the outside bottom of a test tube containing
water is moistened with acidic solutions of stannous salts in
hydrochloric acid and is placed in a nonluminous flame of a
Bunsen burner, a blue flame mantle is seen around the bot-
tom of the test tube (common with stannic salts).

(2) When granular zinc is immersed in acidic solutions
of stannous salts in hydrochloric acid, a spongy, gray sub-
stance is deposited on the surface of the granules (common
with stannic salts).

(3) When iodine-starch TS is added dropwise to solu-
tions of stannous salts, the color of the test solution disap-
pears.

(4) Acidic solutions of stannous salts in hydrochloric
acid, to which ammonia TS is added dropwise until a small
quantity of precipitate is produced, yield a dark brown
precipitate with 2 to 3 drops of sodium sulfide TS. When so-
dium sulfide TS is added to a portion of the separated
precipitate, it does not dissolve. When ammonium poly-
sulfide TS is added to another portion, the precipitate dis-
solves.

Sulfate

(1) Solutions of sulfates yield with barium chloride TS a
white precipitate, which does not dissolve upon addition of
dilute nitric acid.

(2) Neutral solutions of sulfates yield with lead (II)
acetate TS a white precipitate, which dissolves upon subse-
quent addition of ammonium acetate TS.

(3) When an equal volume of dilute hydrochloric acid is
added, solutions of sulfates yield no white turbidity (dis-
crimination from thiosulfates), and do not evolve the odor
of sulfur dioxide (discrimination from sulfites).

Sulfide

Most kinds of sulfides evolve the odor of hydrogen sulfide
with dilute hydrochloric acid. This gas blackens lead (II)
acetate paper moistened with water.

Sulfite and Bisulfite

(1) When iodine TS is added dropwise to acidic solu-
tions of sulfites or bisulfites in acetic acid (31), the color of
the reagent fades.

(2) When an equal volume of dilute hydrochloric acid is
added, solutions of sulfites or bisulfites evolve the odor of
sulfur dioxide but yield no turbidity (discrimination from
thiosulfates). The solutions yield immediately with 1 drop
of sodium sulfide TS a white turbidity, which changes grad-
ually to a pale yellow precipitate. '

Tartrate

(1) Neutral tartrate solutions yield a white precipitate
with silver nitrate TS. When nitric acid is added to a portion
of the separated precipitate, it dissolves. When ammonia TS
is added to another portion and warmed, the precipitate dis-
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solves and metallic silver is deposited gradually on the inside
wall of the test tube, forming a mirror.

(2) Solutions of tartrates exhibit a red-purple to purple
color, when 2 drops of acetic acid (31), 1 drop of iron (II)
sulfate TS, 2 to 3 drops of hydrogen peroxide TS and an ex-
cess of sodium hydroxide TS are added.

(3) When a solution, prepared by mixing 2 to 3 drops of
a solution of resorcinol (1 in 50) and 2 to 3 drops of a solu-
tion of potassium bromide (1 in 10) with 5 mL of sulfuric
acid, is added to 2 to 3 drops of solutions of tartrates, and
then heated for 5 to 10 minutes on a water bath, a deep blue
color is produced. The solution exhibits a red to red-orange
color when poured to 3 mL of water after cooling.

Thiocyanate -

(1) Solutions of thiocyanates yield a white precipitate
with an excess of silver nitrate TS. When dilute nitric acid is
added to a portion of the suspension, the precipitate does
not dissolve. When ammonia solution (28) is added to
another portion, the precipitate dissolves.

(2) Solutions of thiocyanates produce with iron (III)
chloride TS a red color, which is not decolored by addition
of hydrochloric acid.

Thiosulfate

(1) When iodine TS is added dropwise to acidic solu-
tions of thiosulfates in acetic acid (31), the color of the rea-
gent fades.

(2) When an equal volume of dilute hydrochloric acid is
added, solutions of thiosulfates evolve the odor of sulfur di-
oxide, and yield gradually a white turbidity, which changes
to yellow on standing.

(3) Solutions of thiosulfates yield with an excess of sil-
ver nitrate TS a white precipitate, which changes to black on
standing.

Zinc salt

(1) Neutral to alkaline solutions of zinc salts yield a whit-
ish precipitate with ammonium sulfide TS or sodium sulfide
TS. The separated precipitate does not dissolve in dilute acet-
ic acid but dissolves upon subsequent addition of dilute
hydrochloric acid.

(2) Solutions of zinc salts yield a white precipitate with
potassium hexacyanoferrate (II) TS. When dilute hydro-
chloric acid is added to a portion of the suspension, the
precipitate does not dissolve. When sodium hydroxide TS is
added to another portion, the precipitate dissolves.

(3) Neutral to weakly acidic solutions of zinc salts yield
a white precipitate, when 1 or 2 drops of pyridine and 1 mL
of potassium thiocyanate TS are added.

49. Readily Carbonizable
Substances Test

The Readily Carbonizable Substances Test is a method to
examine the minute impurities contained in drugs, which are
readily colored by addition of sulfuric acid.

Procedure

Before use, wash the Nessler tubes thoroughly with sulfur-
ic acid for readily carbonizable substances. Unless otherwise
specified, proceed as follows. When the sample is solid,



