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PREFACE

Supplements to the Pharmacopia have been established asan essen­
tial development in the program of revision. Because of the intensive
studies to which official standards are constantly subjected, it has been
found expedient to formulate aplan for revising standards, including tests
and assays, and even adding new therapeutic agents whenever the
advances in therapeutic lrnowledge or the presentation of new scien­
tific facts indicate such changes to be warranted.
Authority to prepare lists of admissions or changes and Supplements

to the Pharmacopeiawas granted to the Committee of Revision by the
U. S. P. Convention of 1930.

One list of corrections in the U. S. P. XI text was published just befare
the present Pharmacopeia became oficial but this method of correction
<loes not always clearly indicate the exact character of alterations,
especially were they to come befare a court. These corrections are
therefore included in the "First Supplement," together with such
revisions as have been approved.
In arder to indicate clearly the new official requirements, the "First

Supplement" includes in full all monographs altered in any important
measure since the appearance of the original text. As a convenience to
users of the Pharmacopia, alterations in the original text will be
indicated in the Supplements by underlining those portions of the
monographs which have been changed. As future Supplements are
issued, each will carry those texts which have been revised since the
appearance of the previous Supplement, and the latest Supplement will
contain a cumulative index indicating all monographs of the original
U. S. P. XI which have been revised or corrected, and the particular
Supplement in which the latest text is published. The latest offcial
standard may therefore be determined by consulting the index of the
last Supplement and if not found there, it will be known that the mono­
graph published in the original U. S. P. XI remains unchanged.

Supplements will represent the same careful review of texts which
has always applied to regular revisions and those interested will be
given the opportunity, in a public hearing, to express their views con­
cerning the proposecl changes. This plan was a part of the program
in the preparation of this Supplement. The Committee of Revision
passes upon and approves the final texts.

By revising the U. S. P. standards when necessary, and by adding
9
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10 PREFACE

new therapeutic agents as their importance is demonstrated, the Phar­
macopia meets its responsibility to the medica! profession and to the
public. Through the operation of this plan, the Pharmacopcia also
provides the necessary standards for drugs and medicines under the
Food and Drugs Acts, and assures manufacturers and dispensers that
official medicines conform to the high degree of quality and purity re­
quired for medicinal use.
The Committee of Revision wishes gratefully to acknowledge the

assistance so generously given in the preparation of this "First Supple­
ment'' by many who are interested in the Pharmacopeia, including the
members of the U. S. P. Vitamin Advisory Board, the officials of the
Food and Drug Administration and of the U. S. Public Health Service,
and also many experts associated with colleges, with chemical and
pharmaceutical manufacturing laboratories and with other scientific
and research institutions.

On the date indicated the revised monographs in this Supplement
supersede the corresponding texts in the original U. S. P. XI and
become a part of the oficial Pharmacopia. Therefore, they should
be carefully studied and official products made to conform to the new
requirements.

GENERAL NOTICES

MONOGRAPHS AND GENERAL TESTS IN THIS SUPPLEMENT
TO SUPERSEDE THE CORRESPONDING

U. S. P. XI STANDARDS
Themonographs and general tests published in this First Supplement

to the Pharmacopeia of the United States, Eleventh Revision, super­
sede, on December 1, 1937, all corresponding standards found in

the U. S. P. XI.

WATER FOR MANUFACTURE

The statement in the Preface of the U. S. P. XI, pages xi and xii,
concerning the use of Distilled Water in manufacturing is superseded
by the following: .. .

Distilled Water-Distilled Water has been directed in the formulas
of the U. S. Pharmacopceia, Eleventh Revision, but permission is
granted by this Supplement, to use Waterin the extraction of vege­
table drugs, in the precipitation of resins, in the manufacture of soft
soap, in liniments, and in solutions intended for external application.
The standards for oficial Water will be found in this Supplement on
page 17.

PAGE NUMBER REFERENCES
All page numbers in this supplement refer to the U. S. Pharma­

copeia, Eleventh Revision, unless otherwise indicated.

11



MONOGRAPHS
ON

VEGETABLE AND ANIMAL DRUGS,
CHEMICALS, AND PREPARATIONS

ACETOPHENETIDINUM
Acetophenetidin

Acetphen.Acetphenetidinum U. S. P. X, Phenacetin

Mol. wt. 179.11

Paraacetaminophenetol.
Description and physical properties-Colorless, glistening crystals, usually scaly,

or a fine, white, crystalline powder. It is odorless, has a slightly bitter tuste,
and is stable in the air.

One Gm. oí Acetophenetidin is soluble in 1310 ce. oíwater, 15 ce. oí alcohol,
14 ce. of chloroform, and in about 130 ce. of ether, at 25° C. One Gm. oí
it is soluble in 82 cc. of boiling water and in 2.8 cc. oí boiling alcohol.

Tests for identity-Acetophenetidin melts between 134° and 135 ° C.
Boil about 0.1 Gm. oí Acetophenetidin for one minute with 1 ce. oí hydro­

chloric acid, dilute with 10 ce. oí distilled water, cool, flter, and add a drop
of potassium dichromate T.S. to the fltrate: the mixture slowly develops a
ruby-red color.

Tests for purity-Ash: not more than 0.05 per cent, page 439.
Shnke nbout 1 Gro. of Acetophenetidin with 20 ce. of distilled water during

two minutes, and flter: the filtrate is neutral to litmus paper.
A mixture of about 0.005 Gro. oí Acetophenetidin and l ce. of nitric acid

develops a yellow color which becomes darker on standing.
The solution produced by dissolving 0.5 Gm. of Acetophenetidin in 5 cc.

of sulfuric acid has no more color than matching fluid T, described under
the test for carbonizable substances, page 441.
Boil 0.5 Gm. of Acetophenetidin with 10 ce. of distilled water for one

minute, cool and filter the liquid, and add bromine T.S. to the fltrate, drop
by drop, agitating after each addition, until the solution remains permanently
yellow: neither turbidity nor precipitation results (acetanlid).

A mixture of 0.3 Gm. of Acetophenetidin with 1 ce. of alcohol and 1 drop
of iodine T.S. does not acquire a red tint when diluted with three times its
volume of distilled water and then boiled (paraphenetidin).

AVERAGE DOS-Metric, 0.3 Gm.-Apothecaries, ó grains.
13
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Citric Acid contains not less than 99.5 per cent of H,CHO,.H.O.
Description and physical propertiesColorless, translucent crystals, or a white,

crystalline powder. It is odorlcss, has an acid taste, and is efflorcscent in
dry air.

One Gm. of Citric Acid is soluble in 0.5 cc. of water, in 1.8 ce. of alcohol,
and in about 30 cc. of ether, at 25° C. One Gm. of the Acid is soluble in
0.5 ce. of boiling water.

Tests for identity-Citric Acid in aqueous solution is acid to litmus paper and
responds to the tests for citrate, page 449.
When slowly ignited, Citric Acid is gradually decomposed without emitting

an odor resembling that of burning sugar (diference from tartaric acid).
Tests for purityAsh: notmore than 0.05 per cent, page 439.

Neutralize 10 ce. of an aqueous solution of the Acid (1 in 10) with ammonia
T.S., add 5 drops of diluted hydrochloric acid, cool, and add 2 ce. of calcium
chloride T.S.: no turbidity is produced in the mixture (ozalic acid).
Add 1 ce. of barium chloride T.S. to 10 cc. of an aqueous solution of the

Acid (1 in 100), to which has been added 3 drops of hydrochloric acid: no
turbidity is _produced in the mixture (sulfate).

Mix 0.5 Gm. of powdered Citric Acid with 5 ce. of sulfuric acid in a test
tube that has been previously rinsed with sulfuric acid, and maintain the
temperature of the mixture at 90° C. for one hour: the color of the mixture
is not darker than matching fluid K, described under the test for carbonizable
substances, page 441.
Ten ce. of an aqueous solution of the Acid (1 in 50) mixed with 0.5 ce. of

hydrochloric acid meets the requirements of the test for heavy metals, page 447.
Dissolve 10 Gm. of Citric Acid in 20 ce. of distilled water, add 2 cc. of sul­

furous acid T.S., and boil the mixture until the odor of sulfur dioxide is
barely perceptible. Cool the solution, mix it with 1 ce. of sodium cyanide
T.S., and follow this immediately with stronger ammonia T.S. until the
solution possesses a distinct odor of ammonia. Cool, transfer the solution
to a 50-cc., graduated, glass-stoppered cylinder, dilute with sufficient distilled
water to make the mixture measure 50 cc. and add 3 drops of sodium sulfide
T.S. After mixing well, the color produced in the solution, if any, when
viewed downward against a white surface, is not darker than the color of a
control solution prepared as follows: dissolve 2 Gm. of reagent ammonium
chloride in 20 ce. of distilled water, add 2 cc. of a solution containing 0.08
Gm. of lead nitrate in 1000 ce. of distilled water, and 1 ce. of diluted hydro­
chloric acid. Treat this solution with the same quantities of sulfurous acid,
sodium cyanide T.S., and stronger ammonia T.S. as were used in the test
mixture, transfer the mixture to another 50-cc. cylinder, dilute it with suffi­
cient distilled water to make the mixture measure 50 cc., and add 3 drops
of sodium sulfide T.S. Before adding the sodium sulfide T.S. the liquid
must possess a distinct odor of ammonia. The two cylinders used must be
matched, be of practically colorless glass, and have equal internal diameters
ead).

Assay-Place about 3 Gm. of Citric Acid in a tared flask and weigh accurately.
Dissolve the Acid in about 40 cc. of recently boiled distilled water, and
titrate with normal sodium hydroxide, using phenolphthalein T.S. as the
indicator. Each cc. of normal sodium hydroxide is equivalent to 0.07003
Gm. of HACHO.HO.

StoragePreserve Citric Acid in well-closed containers.
Preparation-Syrupus Acidi Citrici.

ACIDUM OLEICUM
Oleic Acid
Acid. Oleic.

A liquid acid obtained from tallow and other fats, and consisting
chiefly of CH.(CH),CH: CH(CH,),COOH.

Description and physical properties-A pale yellow, or brownish-yellow, oily
liquid. It has a peculiar, lard-like odor and taste. On exposure to air it
gradually absorbs oxygen, and darkens.

Oleic Acid is almost insoluble in water, but is miscible with any of the
following substances: alcohol, chloroform, ether, benzene, petroleum benzin,
and with fxed and volatile oils.

Specife gravity: about 0.895 at 25° C.
When strongly heated Oleic Acid is decomposed with the production of

acrid vapors.
Tests for identity and purity-The weight of the ash from 5 ce. of Oleic Acid

does not exceed 0.005 Gm, page 439.
Congcaling temperature: not above 10º C., page 442.
Acid value: not less than 188 and not more than 200, using about 1 Gm.

of Oleic Acid, accurately weighed, page 444.
Iodine value: not less than 85 and not more than 95, page 445.
Shake 5 ce. of Oleic Acid with an equal volume of distilled water, allow

the liquids to separate, and flter through a paper filter moistened with water:
the aqueous filtrate is not reddened by the addition of a drop of methyl
orange T.S. (mineral acids).

Boil 1 ce. of Oleic Acid with about 0.5 Gm. of sodium carbonate and 30 ce.
of distilled water in a capacious flask: the resulting solution, while hot, is
clear or at most opalescent (neutral fat or mineral oil).

Storage-Preserve Oleic Acid in well-closed glass or stoneware containers and in
a cool place.

ACONITUM
Aconite

Aconit.-Aconite Root, Monkshood, Aconiti tuber P.I.

Aconite is the dried tuberous root of Aconitum Napellus Linné and
its subspecies and varieties containing aconitine (Pam. Ranunculacee).
The potency of Aconite shall be such that 0.1 Gm. of it, when ex­

tracted and the extract assayed as directed under Tinctura Aconiti,
on page 83 of this Supplement, shaU possess an activity equivalent to
not less than 0.150 milligram of reference aconitine. Aconite contains
not more than 5 per cent of its stems and not more than 2 per cent of
other foreign organic matter.

15OF THE UNITED STATES OF AMERICA

Mol. wt. 210.08

ACIDUM CITRICUM
Citric Acid

Acid. Cit.

CHA. COOH

Ho.U.C0OH .H.O

Un,. COOH
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No. 1029 of the United States Public Heulth Reports.

AQUA
Water

Water (H.O), conforming to the following requirements and tests.
Description and physical properties A clear, colorless liquid practically tasteless

and odorless.
Tests for purity- -Place_10ce._of_Water_in_aclean_test_tube_and_add2 drops of

neutrulized methyl red T.S.: no orange or red color is produced, indicating
a pHof not lessthan5.6._ _Another1O_cc._portion_ofWater does not shov a
pink or red color on the addition of 2 drops of phenolphthulem T.S., indicating
a pH not greater than 8.3. .

When heated nearly to the boiling_point_and_agitated, Water_evolves_no
disagreeable odor. .
Evaporate 100 ce. of_Water_to_drynesson_a water bathanddry_the residue

in an oven to constantweight at 100° C.: not more than 0.050 Gm. of residue
remains (total solids). . ºd d
T "0 e of Water, heated to 50º C. add 1 ce. of diluted acetic aci ano c._ s ·» h li 'id t c sta 1d50 cc. of freshly prepared_hydrogen_sulfde 'T.S._andallotheliqui tostan

at room temperature for_ten_minutes. The color of_the_liquid_when vieyed
d rd over a white_surface_is_not_darker _than_the_color_of_a_mixtureh""d#".3 te same water owiiü a eguar votuuc ot linfa va@@r wlen
viewed ~ u similar tube and in the same manner as the Water treated with

. the hydrogen sulfide T.S. (heavy metals). f 1 . 1 ·ti
To 50 ce of Water contained in a glass tube add 3 drops o g acia ace 10

a.cid and 0.5 cc. f potassium_ferroeyanide T.S. The solution_does_not shoy
a retor idiiy than_that_produced by50 cc._of distilled_water_in_another

1~ tube when treo.ted in the same manner and viewed downwardover aj- surf@ce. Te too_glass_tubos_must_be mitched, they must be_of prac-
l dh ¡ual internal diameters (zinc).tüey sotoles E,g;"",,9#"#,laten• ate sir fermniWater meets t es an ar.s

Add 2 drops of sulfuric acid to 1 ce. of an aqueous solution of Acriflavine
(1 in 250) and agitate it: an orunge-red crystalline precipito.te is formed.
Dry Acrifluvine, accurutely weighed, to constant weight at 100° C.: the

loss in weight does not exceed 7 per cent. .
Moisten 1 Gm. of Acriflavine, accurutely weighed, with 1 ce. of sulfuric

acid and ignite to constant weight: the resulting residue weighs not more
than 0.035 Gm.
Dissolve about 1 Gm. of Acrifluvine, accurately weighed, in 250 ce. of

warm distilled water, collect the insoluble residue, if any, in a tared Gooch
crucible, wash the residue thoroughly with warm distilled water, and dry it
to constant weight at 100° C,: the residue does not exceod 0.5 per cent.

Acrifluvine complies with the requirements of the test for arsenic under
Acrflavine Hydrochlordum, page 33..
Acriflavine, when dried to constant weight ut 100° C., contains not less

than 13.3 per cent and not more than 15.8 per cent of CI, when deterrnmed
as directed under Acriflavine Hydrochloridum, page 33.

StoragePreserve Acriflavine in tightly-closed containers.

Description and physical properties-
Unground Aconite-More or less conical, from 4 to 10 cm. in length, and from

1 to 3.5 cm. in diameter at the crown; externally dark brown or grayish­
brown, smooth or longitudinally wrinkled, the upper end with a bud, or
remains oí bud-scales and a stem-scar, the other portions wth numerous
root-scars or short rootlets; fracture short, horny or somewhat mealy;
internally whitish, light brown, or dark brown; bark, 1 to 2 mm. in thickness,
cambium zone usually 5- to 8-angled; odor very slight; taste seetish, soon
becoming acrid and developing a tingling sensation, followed by numbness
(Taste cautiously.)

Structure-An outer layer of one or more rows of suberized cells with blackish­
brown walls beneath which in younger portions of the root occur a primary
cortex of starch-parenchyma in which usually occur scattered characteristic
stone cells and a modified endodermis, all or a portian oí these regions being
suberized or exfoliated in older parts; an inner bark of many rows of starch­
parenchyma and scattered islets of sieve tissue in the outer region of which
may occur a number of stone cells; a 5- to 8-angled cambium, in each angle
of which is a 2- to 4-rayed collateral bundle or a number of small bundles
arranged in an irregular circle; occasional small bundles may occur along the
cambium line between the angles; pith of large starch-bearing parenchyma
cells.

Powdered AconiteGrayish-brown; starch grains numerous, spherical, somewhat
pla.noconvex, single or 2- to 5-compound, the individual grains from 0.003
to 0.020 mm. in diameter and frequently with a central cleft; trache
mostly with slit-like, simple pores, sometimes with spiral or reticulate thick­
enings or with bordered pores; stone cells single, or in small groups, tabular,
irregular, rectangular or elongated in shape, from 0.1 to 0.4 mm. in length,
walls strongly lignified and having large simple pares; a fe fragments of
cells with brownish walls; fragments of parenchyma numerous, the cells
being filled with starch grains; fibers from stems fe, very long, with ligni­
fied walls and marked by transverse or oblique, slit-like pores.

Assay-Prepare a tincture by the official process and assay it as directed under
Tinclura Aconiti on page 83 of this Supplement.

Preparation-Tinctura Aconiti.
AVEru.GE DOSE-Metric, 0.06 Gm.-Apothecaries, 1 grain.

ACRIFLAVINA
Acriflavine

Acriflav.-Acriflavine Base, Neutral Acriflavine

A mixture of 2,8 diamino-10-methylacridinium chloride and 2,8
diaminoacridine containing, when dried to constant weight at 100° C.,
not less than 13.3 per cent and not more than 15.8 per cent of 01.

Description and physical propertiesA brownish-red, odorless, granular powder.
One Gm. of Acriflavine is soluble in about 3 ce. of water; it is incompletely

soluble in alcohol. It is nearly insoluble in ether, in chloroform, and in fixed
oils.

Tests for identity and purity-Aqueous solutions of Acriflavine are brownish-red
in color and fluoresce on dilution. Add a fe drops of hydrochloric acid to
an aqueous solution of Acriflavine that is just sufficiently diluted to show
fluorescence; the fluorescence disappears, but partially reappears on further
dilution with distilled water.
Add 5 cc. of an aqueous solution oí Acriflavine to an equal volume of a

saturated aqueous solution of sodium bicarbonate: no effervescence is pro­
duced (distinction from acr·ijlavine hydrochloride).
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AQUA DESTILLATA
Distilled Water

Aq. Dest.

Water (H,O) purified by distillation.
Description and physical properties-A colorless, clear liquid, without odor or

taste.
Tests for purity-Add 2 drops of methyl red, pH indicator, page 580, to 10 cc. of

Distilled Water in a test tube: no orange or red color develops, indicating
a pH of not less than 5.8.

Another 10-cc. portion does not show a blue color on the addition of 5 drops
of bromthymol blue, pH indicator, page 580, indicating a pH of not more
than 7.0.
Evaporate 100 ce. of Distilled Water to dryness on a water bath, and

dry the residue in an oven to constant weight at 100° C.: not more than
0.0010 Gm. of residue remains.

Separate portions of 100 cc. each of DistilledWater are not rendered turbid
or opalescent by the addition of barium chloride T.S. (sulfate), silver nitrate
T.S. (chloride), or ammonium oxalate T.S. (calcium). In another 100-cc.
portion no darkening is produced by the addition of hydrogen sulfide T.S.
(heavy metals).
A 100-cc. portion of Distilled Water shows not more than a faint yellow

color on the addition of 1 ce. of alkaline mercuric potassium iodide T.S.
(ammona).
Add 50 ce. of calcium hydroxide T.S. to 25 ce. of Distilled Water: the

mixture remains clear and transparent (carbon diozide).

ATROPINE SULFAS
Atropine Sulfate

Atrop. Sulf.

Mol. wt. 694.47
Description and physical properties-Colorless crystals, or a white, crystalline

powder. It effloresces in dry air.
CautionAtropine Sulfate is exlremely poisonous.
One Gm. of Atropine Sulfate is soluble in 0.4 cc. of water, in 5 ce. of alcohol,

in 2.5 ce. of glycerin, in 420 ce. of chloroform, and in 3000 ce. of ether, at
25° C. One Gm. of it is soluble in 2.5 ce. of boiling alcohol.

Tests for identity-Melting point: not below 188° C., page 455.
Add a few drops of nitric acid to about 0.01 Gm. of Atropine Sulfate,

contained in a porcelain dish, and evaporate the mixture to dryness on a
water bath: a yellow residue is obtained. Add to the cooled residue a few
drops of alcoholic potassium hydroxide T.S. and a fragment of potassium
hydroxide: the mixture is intensely violet in color (hyoscyamine and scopol­
amine similarly treated produce the same color as Atropine, but the presence
of other alkaloids obscures the color effect).
Gold chloride T.S. produces in an aqueous solution of Atropine Sulfate

(1 in 50) a lusterless precipitate (hyoscyamine yields a lustrous precipitate).
Barium chloride T.S. produces in an aqueous solution of Atropine Sulfate

(1 in 20) a white precipitate which is insoluble in hydrochloric acid.
Tests for purity-An aqueous solution of Atropine Sulfate (1 in 20) is neutral to

litmus paper.
The ash from 0.1 Gm. of Atropine Sulfate is negligible, page 439.
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The solution produced by dissolving 0.2 Gm. of Atropine Sulfate in 5 ce.
of sulfuric acid has no more color than matching fluid A, described under
the test for carbonizable substanccs, page 441, and the solution becomes only
light yellow upon the addition of 0.2 cc. of nitric acid (many other alkaloids).
In an aqueous solution of Atropine Sulfate (1 in 50), mixed with a few drops

of hydrochloric acid, platinic chloride T.S. produces no precipitate (most
other alkaloids).
Prepare an aqueous solution of Atropine Sulfate (1 in 60). Treat a portion

of this solution with sodium hydroxide T.S.: the mixture is turbid. Add
2 ce. of ammonia T.S. to a separate 5-cc. portion oí the solution: the mixture
<loes not immediately become turbid (apoatropine or belladonnine).

StoragePreserve Atropine Sulfate in well-closed containers.

AVERAGE DOSE-Metrie, 0.0005 Gm.Apothecaries,Jo grain.
BISMUTHI SUBGALLAS

Bismuth Subgallate
Bism. Subgal.Basic Bismuth Gallate, Dermatol

Bismuth Subgallate is a basic salt, which, when dried for three hours
at 100° C., yields upon ignition not less than 52 per cent and not more
than 57 per cent of Bi,O,.

Description and physical propertiesAn amorphous, bright yello powder. It
is odorless and tasteless, and is stable in the air.

Bismuth Subgallate is practically insoluble in water, in alcohol, and in
ether. It is readily dissolved with decomposition by warm, moderately
dilute hydrochloric, nitric, or sulfuric acid; insoluble in very dilute mineral
acids. It is readily dissolved by solutions of alkali hydroxides, forming a
clear, yello liquid, which rapidly assumes a deep red color.

Tests for identity-When heated to redness, Bismuth Subgallate at first chnrs,
leaving finally a yellow residue, which is blackened by hydrogen sulfide T.S.
This residue responds to the tests for bismuth, page 448.

Agitate thoroughly about 0.1 Gm. oí Bismuth Subgallate with an excess
of hydrogen sulfide T.S., fi!ter, boil the fltrate to expel the dissolved gas,
cool, and add one drop of ferric chloride T.S.: a blue-black mixture is pro­
duced.

Tests for purityShake 1 Gm. of Bismuth Subgallate with 20 ce. oí alcohol for
one minute, flter, and evaporate the filtrate to dryness on a water bath:
not more than 0.005 Gm. of residue remains (free gallic acid).

Boil 1 Gm. of Bismuth Subgallate with 20 ce. of a mixture of equal volumes
of acetic acid and distilled water, cool the solution, and filter. Free the
filtrate from bismuth by the addition of hydrogen sulfide, boil the mixture,
and again flter. Add to the fltrate 5 drops of sulfuric acid, evaporate to
dryness, and ignite to constant weight. The weight of the residue does not
exceed 0.005 Gm. (alkalies and earths).

Mix thoroughly about 0.1 Gm. of Bismuth Subgallate with 5 ce. of diluted
sulfuric acid and 5 ce. of ferrous sulfate T.S., filter the mixture, and carefully
superimpose the filtrate, without mixing, on 5 cc. of sulfuric acid, in_a test
tube: no brownish-red color appears at the zone of contaet of the two liquids
(nitrate).
Ignite 3 Gm. of Bismuth Subgallate in a porcelain crucible, cool, and cau­

tiously add, drop by drop, just suffcient nitric acid to dissolve the residue
upon warming. Evaporate the solution to dryness, again ignite, and cool.
Cautiously dissolve this residue in just suffcient nitric aeid with the aid of
gentle heat, concentrate the solution to about 4 ce., pour it into 100 ce. oí
distillcd wdter, filter, evaporate the filtrate on a water bath to 20 cc., again
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filter, and divide this filtrate into portions of 5 ce. each. These portions
severally do not respond to the tests for lead, copper, or silver under Bismuthi
Subcarbonas, page 88.
Triturate intimately 0.2 Gm. of Bismuth Subgallate with an equal weight

of calcium hydroxide and ignite the mixture. Dissolve the rcsidue in 5 ce.
of diluted hydrochloric acid: this solution meets the requirements of the
test for arsenic, page 436.

Assay-Dry about 1 Gm. of Bismuth Subgallate for three hours at 100° C., then
weigh the residue accurately and ignite it in a porcelain crucible. Allow
it to cool, and add nitric acid to the rcsidue, drop by drop, warming until
complete solution has becn cffected. Evaporate this solution to dryness
and carefully ignite the residue to constant weight. This residue of BiO
is not less than 52 per cent and not more than 57 per cent of the amount of
Bismuth Subgallate taken for the assay.

Storage-Preserve Bismuth Subgallate in well-closed containers and protected
from light.

AVERAGE DOS1Metric, 1 Gm.Apothecaries, 15 grains.

CALCII BROMIDUM
Calcium Bromide

Cale. Brom.
CaBr.2HO Mol. wt. 235.94

Calcium Bromide is a hydrated salt, containing not less than 84 per
cent and not more than 94 per cent of CaBr3.
Description and physical properties-A whitc, granular salt, having no odor.

It is very dcliqucsccnt.
One Gm. of Calcium Bromide is soluble in O.7 ce. of water and in 1.3 ce.

of alcohol, at 25° C. One Gm. of the salt is soluble in 0.4 ce. of boiling water.
It is insoluble in chloroform and in ether.

Tests far identity-An aqueous solution of the salt (1 in 20) responds to the tests
for calcium, page 449, and for bromide, page 449.

Tests far furity-An aqueous solution of Calcium Bromide (1 in 20) is neutral or
slight y alkaline to litmus paper. Add a few drops of ferric chloride T.S.
and 1 ce. of chloroform to 10 cc. of an aqueous solution of the salt (1 in 20),
and shake the mixture: the chloroform does not acquire a violet tint (iodide).
Drop 1 ce. of diluted sulfuric acid upan about 1 Gm. of Calcium Bromide:

the salt does not at once become yellow (bromate).
Dissolve 0.1 Gm. of the salt in 5 ce. of distilled water, add an excess of

silver nitrate T.S. and a fe drops of nitric acid, and filter. Wash the pre­
cipitate with distilled water, digest it for ten minutes with 5 ce. of ammonium
carbonate T.S., and filter. Dilute the filtrate with enough distilled water to
make it measure 40 ce.: a 10-cc. portion of this dilution, acidulated with
nitric acid and further diluted with enough distilled water to measure 50 ce..
shows no more chloride than corresponds to 0.5 ce. of fftieth-normal hydro­
chloric acid, page 471.
Add severa! drops of potassium ferrocyanide T.S. to 20 ce. of an aqueous

solution of Calcium Bromide (1 in 200): the solution does not assume a
blue color at once (iron). .
Acidulate 5 ce. of an aqueous solution of the salt (1 in 20) with 1 drop o!

hydrochloric acid, and add 1 ce. of barium chloride T.S.: no immediate tur­
bidity is produced (sulfate).
Dissolve 1 Gm. of Calcium Bromide and 1 Gm. of sodium acetate in 5 ce.

of distilled water, and render the solution slightly acid by the addition of a
sufficient quantity (from 3 to 5 drops) of diluted acetic acid. Boil and cool
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the solution. Add 5 drops of potassium dichromate T.S._and agitate the
solution: it is not rendered cloudy within five minutes (barium). •
Dissolve 1 Gm. of the salt in about 40 ce. oí distilled water and add 0.5

Gm. of ammonium chloride. Heat the solution to boiling and add ammonium
oxalate T.S. to precipitate the calcium completely. Heat on a water bath
for one hour cool, dilute to 100 ce. with distilled water, mix well, and filter.
To 50 cc. of the fltrate add 0.5 ce. of sulfuric acid, evaporate to dryness, and
ignite to constant weight. The weight of the residue should not exceed
0.004 Gm. (magnesium and alkali saUs). .
An aqueous solution of the salt meets the requirements of the test for

heavy_metals, page 447...
Assay- -Weigh accurately in a glass-stoppered weighing tube about 0.4 Gm. oí

Calcium Bromide, dissolve it in 100 ce. of distilled water and add 1 ce. of
hydrochloric acid. Heat the solution to boiling and add, with stirring, an
excess of hot ammonium oxalate T.S., then make slightly alkaline with
ammonia T.S. Heat the mixture on a water bath for two hours, filter
through hardened filter paper and wash thoroughly with warm distilled
water. Puncture the filter paper, and wash the precipitate into a beaker by
means of a stream of hot distilled water, followed by 30 ce. of dilute sulfuric
acid (1 in 3). Heat the solution, if necessary, to 60º C. and_titrate_ ith
tenth-normal potassium permanganate. Each cc. of tenth-normal potassium
permanganate is equivalent to 0.009996 Gm. of CaBr.

Storage-Preserve Calcium Bromide in air-tightcontainers.
AVERAGE nosE-Metric, 1 Gm.-Apothecaries, 15 grains.

CALCII CARBONAS PRECIPITATUS
Precipitated Calcium Carbonate

Calc. Carb. Prac.Precipitated Chalk
eº ~~~Ca 's

Precipitated Calcium Carbonate, when dried to constant weight at
200° G., contains not less than 98 per cent of CaCO.

Description and physical propertiesA fine, . white, microcrystalline powder,
without odor or taste. It is stable m the air.. . . t Its
Pre@ipit@tea Cal@icm Carbonate._is practically, insoluble ",,2i aá
l bili. · t · · eased by the presence o! any ammon1so u ty in water IS mcr . . A lk ¡¡ h droxide reduces its solu­
bu$:%.2%%2$%1$#"#" #is-ir » iis

· · · il d h d hl and in diluted nitric acids.acetic, in dilute 1ydroctloric, ,¿, ·idto Precipitated Calcium Carbonate
Tests tor ienttyTe ad4iio,{,$$"%,#;f#, süier iiiie is esi

produces efervescence, ang" E%?"? {"fi rs., resois to the testscarbon dioxide and neutra izmg Wl a · ·•
for calcium, page 449... t d Calcium Carbonate with 10 ce. of

Tests for_ purityj--Mix 2 Gm. of Precipita";;_¡r by drop, with agitation until
asta váter ad ad@_ydrgg}%;7,2.asa tomié iüe rifare
effervescence ceases. Then ª su ?1e wire dipped in this filtrate and
mesure ió cg. ad flter. A P""W"%, ' 6 be latter a green color
held in a non-luminous flame, toes no rmp · t res ond to the test for
@ii, .i is.rg.¿t.,ks. #a. il?sir +#i@±E±ji%j
heay metals. page 447. /ast "%!$,¡áe, and then ignite it: the eight o
water until the washings show no e on '
the residue does not exceed 0.004 Gm.



22 THE FIRST SUPPLEMENT TO THE PHARMACOPEIA

A ketone obtained from Cinnamomum Camphora (Linné) Nees et
Ebermaier (Fam. Laurace~) (Natural Camphor); or produced syn­
thetically (Synthetic Camphor).

Description and physical properties-Colorless, transparent crystals or crystalline
masses; hite, translucent, tough masses or granules. It has a penetrating,
characteristic odor, a pungent, aromatic taste, and is readily pulverizable
in the presence of a little alcohol, ether, or chloroform. It slowly volatilizes
at ordinary temperatures.
. One Gm. of Camphor is soluble m about 800 ce. of water, in 1 ce. of alcohol,
in 0.5 ce. of chloroform, and in 1 ce. of ether, at 25 º C. It is freely soluble
in carbon disulfide, in petroleum benzin, and in fixed or volatile oils.

Tests for identity-Specifc gravity: about 0.990 at 25 º C.
Camphor melts between 174º and 177º C., page 455.
The specific rotation [aln of Natural Camphor, determined at 25° C., in

a solution eontaining 10 Gm. of Camphor in sufficient alcohol to make
100 ce. and using a 200-mm. tube, is between +41 ° and +42º, page 459.

Dissolve 1 Gm. of Precipitated Calcium Carbonate in a mixture of 20 ce.
of distilled water and 10 ce. of diluted hydrochloric acid. Heat to boilin
neutralize with ammonia T.S., and completely precipitate the calcium by t:~
addition of ammonium oxalate T.S. Heat the mixture on a water bathfor
one hour, cool, dilute to 100 ce. with distilled water, mix well, and flter. To
50 ce. of the filtrate, add 0.5 cc. of sulfuric acid, evaporate to dryness and
ignite to constant weight. The weight of the residue does not exceed 0.005
Gm. (magnesium and álkalies)..

Assay-Dry about 0.4 Gm. of Precipitated Calcium Carbonate to constant weight
at 200° C., weigh accurately, dissolve it in a mixture of 10 ce. of diluted
hydrochloric acid and 10 cc. of distilledwater, and boil the solution to expel
all carbon dioxide. Transfer this solution to a 200-cc. volumetric flask add
100 ce. of tenth-normal oxalic acid, render it alkaline with ammonia T.S.,
shake the mixture well, and allow it to stand for three hours at from 60º
to 70° C., or over night at room temperature. Cool the liquid if necessary
add sufficient distilled water to make the mixture measure 200 ce., mix well,
and pass through a filter, which has not been previously moistened, into á

dry flask, rejecting the first 20 cc. of the filtrate. Acidulate 100 ce. of the
subsequent filtrate (corresponding to one-half of the Precipitated Calcium
Carbonate taken) with diluted sulfuric acid, then add 25 ce. more of the
diluted sulfuric acid, warm the solution to about 60° C., and titrate with
tenth-normal potassium permanganate. Each cc. of tenth-normal oxalic
acid is equivalentto 0.005004 Gm. of CaCOa.

AVERAGE DOSE-Metric, 1 Gm.-Apothecaries, 15 grains.

Tests for purity-A solution of Camphor in petroleum benzin (1 in 10) is clear
(water).
Gradually heat about 2 Gm. of Camphor: it sublimes without carboniza­

tion and without lenving more than 0.05 per cent of non-volatile matter.
Mix 0.1 Gm. of finely divided Camphor with 0.2 Gm. of sodium peroxide

in a clean, dry, hard glass test tube of about 25 mm. internal diameter and
20 cm. in length. Suspend the tube at an angle of nbout 45° by means of
a clamp plnced at the upper end, and gently heat the tube, starting at the
upper end and gradually bringing the heat toward the lower part of the tube
until incineration is complete. Dissolve the residue in 25 ce. of warm distilled
water, acidify with nitric acid, and filter the solution into a comparison tube.
Wash the test tube and filter with two portions of 10 cc. each of hot distilled
water, adding the washings to the fltered solution. Add to the filtrate 0.5 ce.
of tenth-normal silver nitrate, dilute with distilled water to 50 cc., and mix
thoroughly. The turbidity is no greater than that produced in a control
test with the same quantities of the same reagents and 0.05 ce. of fiftieth­
normal hydrochloric acid (halogens).

StoragePreserve Camphor in well-closed containers, in a cool place and pro­
tected from light.

PreparationsAqua Camphor, Linimentum Camphore, Linimentum Camphora
et Saponis Linimentum Chloroformi (from Camphor and Soap Liniment),
Spiritus Cámphore, Tinctura Opii Camphorata.

AVERAGE DOSIBymouth or hypodermic, Metric, 0.2 Gm.­
Apothecaries, 3 grains.

CARBO ACTIVATUS
Activated Charcoal

Carbo Activat.

The residue from the destructive distillation of various organic
materials treated to increase its adsorptive power.
Notehen "Carbo Ligni" is prescribed, "Carba Activatus" may be

dispensed.
Description and physical propertiesAfine, black, odorless, and tasteless powder,

free from gritty mntter. • ht t120° CTests for purityWhen Activated Charcoal is ~ried to constnnt we1g n .,
the loss does not exceed l5 per cent (volatile substances).
Ignite about 0.5 Gm. of Activated Charcoal, accurately weighed, to con­

stant weight in a platinum crucible: the residue does not exceed 4 per cent

",n1 cm. of Activated Charcoal with a mixture of 20 cc. of distilled water
and 5 ce. of hydrochloric acid for five minutes nnd filter mto 11 tared porcela1d
eras»i@. ái ce. 6ir sifrié acá o je tinte, evapora;""%E2Z2;%p,
ignite the residue to constant weight at a dull red heat. e weig 0

residue does not exceed 0.035 Gm. (acid soluble substances). +, .S
To 0.25 Gm. of Activated Charcoal add 10 cc. of sodium hydroxide T.o.,

hent to boiling, and flter: the filtrate is colorless (completeness of carboniza-

T s cm. or Activated Charol with 6o cc. or dstilled water for fvg
minutes, allow to cool, dilute to the original volume with distilled water, an
filter: the filtrate is colorless, and neutral to htmus, fªl?r· tl . uivalent

A 10-cc. portion of the fltrate shows no_more chloride han 1s eq
to 1.5 cc. oí filtieth-normal hydrochlonc ncid, page 471. . l' t th . ·va-
Another 10-cc. portion of the filtrate shows no more sulfate 1an 1s equ

Ient to 1 ce. of filtieth-normal sulfur1c ac1d, page 471.
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Mol. wt. 152.12

CAMPHORA
Camphor

Camph.CH,
HaCC CO
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Boil 0.5 Gm. of Activated Charcoal with a mixture of 20 ce. of distilled
water and 5 ce. of hydrochloric acid: lead acetate test paper is not blackened
when held in the vapor of the boiling mixture (sulfide).
Place a mixture of 5 Gm. of Activated Charcoal, 50 cc. of distilled water

and 2 Gm. of tartaric acid in a distilling flask connected with a condenser
provided with a tightly fitting adapter, the end of which dips under the
surface of a mixture of 2 cc. of sodium hydroxide T.S. and 10 ce. of distilled
water contained in a small flask surrounded by ice. Heat the mixture in
the distilling flask to boiling and distil about 25 ce. Dilute the distillate
to 50 cc. with distilled water and mix thoroughly. To 25 ce. of the diluted
distillate add about 0.05 Gro. of ferrous sulfate dissolved in 1 ce. of distilled
water, heat the mixture almost to boiling, cool, and add 1 cc. of hydrochloric
acid: no blue color is produced (cyanogen compounds).
Boil 1 Gro. of Activated Charcoal with a mixture of 20 cc. of diluted hydro­

chloric acid and 5 ce. of broroine T.S. for five minutes, filter, and wash the
Charcoal and filter with 50 ce. of boiling distilled water. Evapomte the
filtrate and washings to dryness, and extract the residue with a mixture of
1 ce. of normal hydrochloric acid, 20 ce. of distilledwater, and 5 ce. of sulfurous
acid T.S. Boil the solution until all of the sulfur dioxide is expelled, then
dilute it to a volume of 50 ce. with distilledwater. To 10 ce. of the solution
add 5 ce. of freshly prepared hydrogen sulfide T.S.: the solution does not
show a darker coloration in ten seconds than that produced by 10 ce. of dis­
tilled water, to which 0.1 ce. of lead nitrate solution, containing 0.1599 Gm.
of lead nitrate in 1000 ce. of distilled water, has been added, and treated with
5 ce. of freshly prepared hydrogen sulfide T.S. (heavy metals).
Dissolve 0.1 Gm. of strychnine sulfate in 50 cc. of distilled water, add 1

Gro. of Activated Charcoal, shake the mixture vigorously for five minutes,
filter immediately through a dry filter, and reject the frst 20 ce. of filtrate.
The addition of 1 drop of hydrochloric acid and 5 drops of mercuric potassium
iodide T.S. to a 10-cc. portion of the subsequent filtrate produces no turbidity
(adsorptive power).
Dissolve 0.25 Gro. of methylthionine chloride in enough distilled water to

make 250 ce. of solution. Measure exactly 50 ce. of this solution, at 25• 0.,
into each of two 100-cc., glass-stoppered flasks. Add to one flask exactly
0.25 Gm. of Activated Charcoal, stopper the flask, and shake it vigorously
for five minutes. Filter the contents of each flask through a filter, which
has not been previously moistened, rejecting the first 20 ce. of each fltrate.
Measure exactly 25 ce. of the remaining filtrates into each of two 250-cc.,
volumetric flasks. Add to each flask 50 ce. of an aqueous solution of sodium
acetate (1 in 10) and mix thoroughly, then add from a burette 35 cc. of tenth­
normal iodine, keeping the mixture in constant rotation. Stopper the flasks
and allow them to stand for fiftyminutes, shaking them vigorously at intervals
of ten minutes. Dilute each mixture to exactly 250 ce. with distilled water,
mix thoroughly, allow to stand for ten minutes, and filter each through a
filter, which has not been previously moistened, rejecting the first 30 ce. of
each filtrate. Determine the excess of iodine in 100 ce. of each filtrate by
titration with tenth-normal sodium thiosulfate. Calculate the number of
cubic centimeters of tenth-normal iodine consumed in each titration: the
difference beteen the two titrations, multiplied by 5, amounts to not less
than 3.5 cc. (adsorptive power).
Into each of to flasks place 185 ce. of distilled water and 5 ce. of glacial

acetic acid and mix thoroughly. By means of a pipette add to each flask
10 ce. of a solution of 2.5 Gm. of crystallized sodium sulfide in 100 ce. of dis­
tilled water, placing the tip of the pipette at the bottom of the flask during
delivery. Rotate the flasks gently for thirty seconds, add to one of the
flasks 1 Gro. of Activated Charcoal, stopper the flasks, and shake them for
five minutes. Filter the contents of each flask through a filter that has not
been previously moistened, rejecting the first 20 ce. of each filtrate. Titrate

100 ce. oí each subsequent filtrate with tenth-normal iodine, using starch T.S.
as the indicator. The fltrate from the Activated Charcoal consumes at
Icast 5 ce. less oí tenth-normal iodine than the fltrate from the solution to
which no Activated Charcoal was added (adsorptive power).

StoragePreserve Activated Charcoal in well-closed containers.
AVERAGE nosE-Metric, 1 Gm.-Apothecaries, 15 grains.

CARBROMALUM
Carbromal

Carbrom.
CON±Br (CH).OBr. CO.NH.CONH, Mol. wt. 237.03

Bromdiethylacetylurea.
Descrption and physical properties-A white, odorless, crystalline poder. ,

One Gm. of Carbromál is soluble in about 3000 cc. of water, in_18 cc. o
alcohol, in 3 cc. of chloroform, and in 14cc. of ether, at 25' C. It is very
soluble in boiling alcohol. It dissolves in_ sulfuric, nitrie, or hydrochloric
acids, from which solutions it is precipitated by the addition of water. It is
dissolved by solutions of alkali hydroxides. ­

Tests for identity-Carbromal melts between 116º and 119º C., page 4o5. .
On boiling about 0.2 Gm. of Carbromal with 5_cc. of an aqueous solution

oí sodium hydroxide (1 in 10), ammoma 1s evolved. .
Mix o 1 Gm. of Carbromal with 0.5 Gm. of anhydrous_sodium carbonate,

and imite them gently until _the decomposition_ is complete. Dissolve the
re4f i5 cc. of hot distilled yater, coól the solution, acidulate with acetic
acid, and flter. Add to the filtrate 2 ce. of chloroíorm and th:n chlorua.9
T.S.', drop by drop, shaking the mixture: the chloroform acquires a re­
brown color. C b l :. lirible page 439

Tests for purity-The ash from 0.5 Gm. of larbroma! 18J%#!!" 5éc. of
1 · d d b dissolving O 5 Gm o ar roma m •The solution produce ?',,, ia ééii fluid A, described under thesulfuric acid has no more co or t an ma e mg ,
fez%az45$:a verasarse
d filte the mixture: the fltrate is neutral to litmus paper. ,"as. e»kiions o ü«@icit e si«iet,p fe.irggpz.,27.3

eg#.tri.nt&z:25777i­am , page ,
normal su1íuric acid, page 471.

AVERAGE nosE-Metric, 0.5 Gm.-Apothecaries, 8 grains.

CHLORAMINA-T
Chloramine-T

Chloram.-T.Chloramina U. S. P. X, Chloramine
H H
a ";OH.•C.so.N .3HO

a·O-0 1
H H Mol. wt. 281.62

C,H,O,NSCIN.3H,O .
sodium paratoluencsulfonchloramide contains the,eg""g!",g 7o

less than 11.5 per cent and not more than 13 per cen o ac ive .



THE FIRST SUPPLEMENT TO THE PHARMACOP<EIA

Description and physical properties-A white or faintly yellow, crystalline powder,
having a slight odor of chlorine. It slowly decomposes on exposure to air,
losing chlorine.

One Gm. of Chloramine-T is soluble in about 7 ce. of water at 25° C. and
in about 2 ce. of boiling water. It is soluble in alcohol but the solution
decomposes on standing. It is insoluble in benzene, in chloroform, and in
ether.

Between 95 ° and 100 ° C. Chloramine-T loses its water of hydration without
decomposition. . . . . .

Tests for identity-An aqueous solutJon of Chloramme-T (1 in 20) is alkalme
to litmus paper and to phenolphthalein T.S. .
The addition of potassium iodide T.S. to an aqueous solution of Chlor­

amine-T (1 in 20) causes the liberation of iodine. Chloramine-T does not
similarly displace bromine from alkali bromides unless the mixture is acidifi.ed
(difference from dichloramine-T).
An acid produces in an aqueous solution of Chloramine-T (1 in 20) a white

turbidity or precipitate which redissolves in an excess of an alkaline hydroxide
solution. When strong mineral acids are used, chlorine is also liberated.

Test for purity-Dissolve 0.2 Grn. of Chlorarnine-T in 5 ce. of sulfuric acid: chlorine
is evolved but the solution has no more color than matching fluidA, described
under the test for carbonizable substances, page 441.

Assay-Dissolve about 0.5 Grn. of Chloramine-T, accurately weighed, in 50 ce.
of distilled water, add 5 ce. of potassium iodide T.S. and 5 ce. of acetic acid,
and allow the mixture to stand in a glass-stoppered bottle for ten minutes.
Titrate the liberated iodine with tenth-normal sodium thiosulfate, using
starch T.S. as the indicator. Each ce. of tenth-normal sodium thiosulfate
is equivalent to 0.001773 Gm. of active chlorine.

StoragePreserve Chloramine-T in well-closed containers and protected from
light.
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CODEINE PHOSPHAS
Codeine Phosphate

Codein. Phos.

Codeine, rendered anhydrous by drying at 80° C., melts between 154º
and 156° C., page 455.

A saturated, aqueous solution oí Codeine is alkaline to litmus paper, and
is lavorotatory. '

Sulíuric acid containing 0.005 Gm. oí selenous acid in each ce. produces
with Codeine a green color, which changes rapidly to blue, then slowly back
to green.
Dissolve about 0.01 Gm. of Codeine in 5 ce. oí sulfuric acid, add a drop

of ferric chloride T.S., and warm the mixture: the solution becomes blue, but
changes to red on the addition of a drop of nitric acid.

Tests for purity-Codeine, dried to constant weight at 80° C., loses not more
than 6 per cent of its weight (water).
The ash from 0.5 Gm. oí Codeine is negligible.
The solution produced by dissolving 0.01 Gm. of Codeine in 5 ce. of sulfuric

acid has no more color than matching fluid S, described under the test for
carbonizable substances, page 441.
Dissolve about 0.05 Gm. of potassium ferricyanide in 10 ce. of distilled

water, add 1 drop of ferric chloride T.S. and 1 ce. of a neutral or slightly
acid, aqueous solution of Codeine (1 in 100) made with the aid of sulfuric
acid: no blue color is produced at once in the solution (morphine).

StoragePreserve Codeine in well-closed containers and protected from light.

AVERAGE DOSE-Metric, 0.03 Gm.-Apothecaries, ½ grain.

CODEINA
Codeine
Codein.

2N.OH
/ ,g[C-C 0--Cc ee,

2' ' H» ,CH .H.O
C=C, cC
c \

C+Ha1O3N.H.O Mol. wt. 317.19

An alkaloid obtained from opium or prepared from morphine by
methylation.

Description and physical properties-Colorless crystals or a white crystalline
powder. It effioresces slowly in dry air. ·
pne Gm. of Codeine is soluble in 120 cc. of water, in 2 ce. of alcohol, in

0.5 cc. of chloroform, in50 cc. of ether, and in 13 cc. of benzene, at 25° C,
One Gm. of it is soluble m 1.2 cc. of alcohol at 60º C.

Tests for _identity--When heated_in an amount of water insufficient for complete
solution, Codeine melts to oily dropswhich crystallize on cooling.

Mol. wt. 424.24

Codeine Phosphate contains not less than 70 per cent of anhydrous
codeine (CH,O,N).

Description and physical properties-Fine, white, n~edle-shaped cryst9:ls or a.
white crystalline powder. It is odorless. Code1De Phosphate readily loses
water' of hydration on exposure to air. . •
One Gm of Codeine Phosphate is soluble in 2.3 cc. of water, in 325 cc. of

alcohol, in4500 cc._of chloróform, and in 1875 cc. of ether, at 25° C. One
Gm. of the salt is soluble in 0.5 cc. of water at 80 C., and in 125 cc. of boiling
alcohol. ,, Cod · Ph hat (1 · 20) · . "d tTests for identity--An aqueous solution of o eme osp e m is ac1 o
litmus paper. 'd . t ts ·th 1 'dCodéine Phosphate responds to the identity test wit .selenous ae1,
and with ferric chloride and nitric acid prescribed under C:odeina_, page 125.
In an aqueous solution of Codeine Phosphate neutralized with ammonia

T S il nitrate T.S. produces g yellow precipitate which is soluble ID.., s ver . . T
diluted nitric acid and m ammonm • • . d .

T t f ·t -Separate hortions of 10 ce. each of an aqueous solution of Codeinees s or uri y .. · ..Pi6shat (1 in 100) show no turbidity at once on the ddition of a fe drops
fhium chloride T.S. (sulfate), and ro opalescence with a fe drops of silver
nitrate T.S. and 2 drops oí nitric acid (chlonde). . .

Codeine Phosphate complies with the test for morphine prescribed under

A CodeiD. ·~, pageab1o2u5·t 0.5 Gm of Codeine Phosphate, accurately weighed, inssayJissolve 1. '· 5f di hvdr ¡de T.S10 cc. of distilled water, in s separator, add 10 ce. ot sodiym ydroxde ."·
and extract the codeine with four successive portions of 15 ce., 10 cc., 10 cc.,
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and 5 ce. of chlorofarm, ar a sufficient quantity to complete the extraction
Shake the combined chlorofarmic solutions with 5 ce. of distilled water, and
completely separate the chloroform from the aqueous layer. Evaporate
the chlorofarmic solution almost to dryness on a water bath, dissolve the
residue by warming it with 15 ce. of tenth-normal sulfuric acid, heat the
solution on a water bath until itno longer has a perceptible odor of chloroform,
cool, dilute with about 10 ce. of distilled water, and titrate the excess of acid
with tenth-normal sodium hydroxide, using 2 drops of methyl red T.S. as
the indicator. Each ce. of tenth-normal sulfuric acid is equivalent to 0.02992
Gm. of anhydrous codeine (CH¡0al).

Storage-Preserve Codeine Phosphate in well-closed containers and protected
from light.

AVERAGE nosE-Metric, 0.03 Gm.-Apothecaries, ½ grain.

COLCHICI SEMEN
Colchicum Seed

Colch. Sem.Colchici semen P.I.

Colchicum Seed is the dried ripe seed of Colchicum autumnale Linné
(Fam. Liliac).
Colchicum Seed yields not less than 0.45 per cent of colchicine.
Description and physical properties-
Unground Colchicum Seed-Ovoid or irregularly globular, minutely pointed at
the hilum, and with a distinct beak ar caruncle approximately opposite to
the hilum; from 2 to 3 mm. in diameter and, when fresh, with a tendency
to cohere in small clumps; externally dark brown, finely pitted; tough and
of bony hardn:ess; internally whitish ar light brown; nearly inodorous;
taste bitter and aerid.

StructureSeed coat of a few layers of more or less collapsed cells with thin,
reddish-brown walls; the endosperm parenchyma, with thick, porous walls
eontaining fixed oil and aleurone grains, the latter from 0.003 to 0.015 mm'.
indiameter; the embryo small; the beaked portion or caruncle containing
thin-walled parenchyma with ovoid, ellipsoidal or polygonal starch grains
from 0.005 to 0.020 mm. in diameter.

Assay-Plaee 15 Gm. ofColchicum Seed, in fine powder, in a suitable flask, and
add 290 ce. of distilled water and 10 ce. of lead subacetate T.S. Weigh
the flask and eontents, and digest the mixture at from 60º to 70º C. far three
hours with occasional agitation. Cool, add distilled water to restare the
original weight, and flter, colleeting 200 ce. of filtrate. Add 2 Gm. of sodium
phosphate to the clear filtrate, or sufficient to precipitate the lead completely
shake the mixture frequently during half an hour, flter, colleet 100 ce. oí
filtrate, representing 5 Gm_. of Colchicum Seed. Completely extract the
alkaloid from the fltrate with chloroform, as shown by testing with iodine
T.S., and evaporate the solution in a tared flask. Add 1 ce. of alcohol,
and again evaporate. Repeat this operation once more, and dry the residue
to constant weight at 100° C. To this weighed residue in the flask, add
5 ce. of tenth-normal sulfuric acid, 5 ce. of distilled water, and a few dropsof chloroform, and heat the mixture at 70° C. for ten minutes. Filter the
liquid through a pledget of purifed cotton, wash the flask and cotton with
distilled water, reject the filtrate and washings, and remove as much of the
water from the cotton as possible. Dissolve the residue, if any, which may
remamn on the cotton by washing it frst with a little alcohol and then with
ether; _collect the alcohol-e~her washings in the flask, evaporate, and dry
the residue to constant weight at 100° C. Deduct this weight from the

wcight of rcsiduc prcviously obtaincd. Thc diffcrcncc is the weight of col­
chicine obtained from 5 Gm. of Colchieum Secd. Sec Proximale Assays,
page 462.

Prcparation-Tinctura Colchiei Scminis.
AVERAGE nosE-Metric, 0.2 Gm.-Apothecaries, 3 grains.

DEXTROSUM
Dextrose

Dextros.-d-Glucose

cu.o.bu.ceno.dona..o
A sugar usually obtained by the hydrolysis of starch.
Description and physical propcrties-Colorless erystn.ls, or a white, crystalline

or granular powder; odorless, having a sweet taste. . ­
Óne Gm. of Dextrose is soluble in about 1 cc. of water, and in about 59 ce.

of alcohol at 25° C. Dextrose is more soluble in boiling water and in boiling
alcohol.

Tests 1for identity-An aqueous solution of Dextrose (1 in 20) is neutral to litmus
paper, and is dextrorotn.tory. . • 0 •
The specifc rotation [a]p of Dextrose determined at 25' G. in an aqueous

solution containing, in each 100 cc., 10 Gm. of Dextrose, previously dried to
constantweight af 100° C., and 0.2cc. of ammonia TS.,añd using a 200-mm.
tube, is not less than +52.5 and not more than +53.0 : _
Add a few drops of an aqueous solution of Dextrose (1 in 20) to o ce. of hot

alkaline cupric tartrate T.S.: a copious red precipitate of cuprous oxide
n.ppen.rs in the mixture (difference from sucrose).

Tests for purity--Dextrose loses not_less than 8 per cent and not more than lO
per cent of its weight when dried to constant weight at 100 C.

Ash · not more than 0.1 per cent, page 439.
Boil 1 Gm. of finely powdered Dextrose wit_h 15 ce. of alcohol under a

reflux condenser: it dissolves completely (deztrin). .
To a solution of 1 Gm. of Dextrose in 10 ce. of d1St1lled wn.tcr n.dd 1 drop

of iodine T.S.: the liquid is colored yellow (solu.ble slarch, sulf!-le). f tb
An aqueous solution (1 in 20) of Dextrose meets the requirements o e

test far heavy metals, page 447. . . dd 5 f d'l t dDissolve 1.5 Gm. of Dextrose in 5 ce. of distilled water, ad ce. o 1 u e
lf · ·c1 d 1 ce of bromine T S. and heat for five mmutes on a watersu une n.e1 an · · ·• d f ¡¡ ·th • d of stannousbath. Add 0.5 Gm. of potassium iodi e, o ow w1 o rops d. d, ii

chloride T.S., cool, and test for arsenic, page 436. The stain produce4,,'
a.nv is nothore intense than that produced in a similar_test mude with like
##is si üi. s».guié sis"faz".ez"%%.Two-Gm. portions of Dextrose s ow no more ctu rv.e- . fil : ti mal
normal hydrochloric acid, and no more sulfale than O.o ce. of tiet -nor
sulfuric acid, page 471. . . . .

NorE- -In preparing_aqueous_solutions_of Dextrose_it is_permissibleto use
a dextrose which does not conform to the oficial requirements far ~a.ter of
hydration, provided the _produet_meets_all other official tests for purity and

Mol. wt. 198.11
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also provided suitable allowance is made for the difference in water content.
lf such a solution is labeled with respect to its dextrose content the label
should indicate the number of Gm. of U.S.P. (hydrous) Dextrose contained
in each 100 ce.

Storage--Preserve Dextrose in well-closed containers.

EMETINE HYDROCHLORIDUM
Emetine Hydrochloride

Emet. Hydrochlor.

H
CH,

CHO.ó 'c/OH,co. k yoc/ 'ín, Cc.oc,
"e.. a lb da

1:fu\fu "6R
I I I .2HCI

H.O CH CH,•x
CH4O,N.2HCI Mol. wt. 553.26

The hydrochloride of an alkaloid obtained from ipecac or prepared
synthetically.

Description and physical properties-A white or very slightly yellowish, odorless,
crystalline powder. ·
Emetine Hydrochloride is freely soluble in water and in alcohol.

Tests for identity-Aqueous solutions of Emetine Hydrochloride (1 in 100) yield
precipitates with iodine T.S., with mercuric potassium iodide T.S., and
with platinic chloride T.S.

Sulfuric acid, containing in each ce. about 0.005 Gm. of molybdic acid,
when added to Emetine Hydrochloride produces a bright green mixture.

Silver nitrate T.S. produces in an aqueous solution of Emetine Hydro­
chloride (1 in 2) a white precipitate insoluble in nitric acid.

Tests for purity-The ash from 0.2 Gm. of Emetine Hydrochloride is negligible.
Emetine Hydrochloride, dried to constant weight at 100° C., loses not

less than 8 per cent and not more than 16 per cent of its weight (water).
A solution of 0.1 Gro. of Emetine Hydrochloride in 10 ce. of distilled water

requires notmore than 0.5 ce. of fiftieth-normal sodium hydroxide for neutrali­
zation, using l drop of methyl red T.S. as the indicator.
The solution produced by dissolving 0.1 Gm. of Emetine Hydrochloride

in 5 cc. of sulfuric acid has no more color than matching fluid H, described
under the test for carbonizable substances, page 441.
Dissolve 0.2 Gm. of Emetine Hydrochloride in 10 ce. of distilled water,

add 5 ce. of sodium hydroxide T.S., and extract the mixture successively
with 20 cc. of ether and then with 10-cc. portions of ether, until the residue
obtained by evaporatmg 2 ce. of the Jast ether extraction, dissolved in 1 drop
oí diluted hydrochloric acid and 1 ce. of distilled water, no longer yields a

distinct turbidity ith iodine T.S. Discard the ethereal solutions, acidula.te
the aqucous )1qmd \~1th d1lutcd sulfuric acid, thcn add ammonia T.S. until
the m1xt~re 1s alkalmc, and _extra.et with four successivc 10-cc. portions of
ethcr. Evaporate th<: combmed cthercal solutions to dryness on a water
bath, and dry the res1due at 100º C. The weight of the residue does not
exceed 0.004 Gm. (cephaiiline).

Storage-Preserve Emetine Hydroehloride in well-elosed eontainers, in a cool
place and protected from light.

AVERAGE DOSEDaily, by parenteral injection, Metric,
0.06 Gm.-Apothecaries, 1 grain.

EPHEDRINE SULFAS
Ephedrine Sulfate

Ephedrin. Sulf.
(CH,,ON).H.SO, Mol. wt. 428.33
Ephedrine Sulfate, when dried over sulfuric acid for twenty-four

hours, contains not less than 75.5 per cent and not more than 77.3
per cent of anhydrous ephedrine (CHON).

Description and physical properties-Fine, white, odorless crystals or powder.
It is freely soluble in water and in hot alcohol; more difficultly soluble in cold
alcohol.

Tests for identity-(Thc mclting point has been omitted.)
The specific rotation [a)~ of Ephedrine Sulfate, determined at 25° C. in

an aqueous solution contammg 0.5 Gm. of the salt in each 10 ce. and usmg
a sodium light, is not less than -29.5° and not more than -32°.
Dissolve 0.01 Gro. of Ephedrine Sulfate m 1 ce. of distilled water and add

0.l ce. of cupric sulfate T.S., followed by 1 ce. of soc!--ium hydrox1de solut1on
(1in 5): a reddish-purple color develops. To the mixture add l cc. of ether
and shake well: the ethereal layer is purple while the aqueous layer is bluc.
Dissolve about 0.1 Gro. of Ephcdrine Sulfate in 10 ce.. of distilled water

in a separator, add l ce. of ammonia T.S., and extract with two successive,
15-cc. portions of chloroform. Filter the chloroform solution through a
chloroform-saturated pledget of purified cotton, allow to stand over mght,
then allow the chloroform to evaporate spontaneously; wlute crystals gf
ephedrine hydrochloride _appear, which, when dissolved in water, respon
to the identity tests for chloride, page449. thet t f
A solution of Ephedrine Sulfate in distillccl water responds to t e es s or

sulfate, page 458.
Tests fruisÁsii: petm9rg,,"},%;' E#Z,"4 1o s neutral to tau»

An aqueous solution of • phe mne u a e
pa¡erÓ 2-Gm ortion of Ephedrine Sulfate shows no more chloride than

s±±e #fi%#issfif.si#±±se['¡,, ovéi suifúrie acíd: ihe loss in weight doces not exee per cen
(moislure). E h d . Sulfate dried over sulfuric ucid

Assay-Transfer about 0.5 Gro. of 'P1 e rn_iehed to ~ separutor· add 10 ce. of
for twenty-four how:s and teurate l 'Ti a~d cxtrnct with 'six portions of
distilled water and_5 ce. 0f am")"" '3je. and_2o ce.,_respectively. Col­
ether, usmg 40 ce., 30 ce., 20 ce., ce., ·• t room temperature
lect the extracts in a beuker, allow the ether_to evapor~t~;. el to bromthymol
to about 5 cc., add 10 ce. of alcohol, prev10usly neu ra ize



THE FIRST SUPPLEMENT TO THE PHARMACOPEIA
OF THE UNITED STATES OF AMERICA 33

32

bluc T.S. wi th tenth-normal sodium hydroxide, and add from a burctt
excess of tenth-normal hydrochloric aéid. Titrate tho_exeess of acij".}
tenth-normal sodium hydroxide, using bromthymol blue T.S. as the indiei ¿.'
The ephedrme thus found is not less than 7ü.5 and not more than 77 3 p ·
cent óf the weight of Ephedrine Sulfate taken. Qne cc. of tenth-nnj
hydrochloric acid is equivalent to 0.01651 Gm. of ephedrine.

StoragePreserve Ephedrine Sulfate in well-closed containers and protected
from light.

AVERAGE DOSE-Metric, 0.025 Gm.-Apothecaries, % grain.

ERYTHRITYLIS TETRANITRAS DILUTUS
Diluted Erythrityl Tetranitrate

Erythrit. Tetranit. Dil.-Diluted Erythrol Tetranitrate, Diluted Tetranitrol

Diluted Erythrityl Tetranitrate is a mixture of erythrityl tetranitrate
and lactose, and occurs as a white powder, or in the form of tablets.
The powder contains not less than 47 per cent and not more than 53
per cent of O,HG(NO,), (302.08). Tablets of Erythrityl Tetranitrate
do not vary more than 7.5 per cent above and not more than 7.5 per
cent below the labeled amount of erythrityl tetranitrate [C,Ha(NO,)].

Description and physical propertiesDiluted Erythrityl Tetranitrate is part ially
so uble in alcohol and in ether (erythrityl tetrantrate), and is partially soluble
in water (lactose).

Tests for identity and purity-The residue obtained in the assay melts between
60° and 61 ° C.

Cauti_on-The erythrityl tetranitrate used in this test may ezplode on
percussion. The operator must be protected by a glass screen while determining
the melting point.
Dissolve about 0.01 Gm. of the assay residue iri. 1 ce. of distilled water

and 2 ce. of sulfurie acid, cool, and overlay with 3 ce. of ferrous sulfate T.S.:
a brown color is produced at the zone of contact of the two liquids.

Assay-Weigh accurately about 0.25 Gm. of Diluted Erythrityl Tetranitrate.
Transfer it to a small, lipped, glass mortar with the aid of small quantities
of ether. Then add enough ether to make the total liquid measure about
10 ce. Cautiously triturate the Diluted Erythrityl Tetranitrate with the
ether for five minutes, then allow it to subside, and carefully decant the
ether through a small filter paper wetted with ether into a tared beaker.
Repeat this extraction several times, each time with about 5 ce. of ether,
until 0.5 cc. of the fltrate, evaporated to dryness at room temperature, leaves
no weighable residue. Wash the flter paper and the stem of the funnel with
5 ce. of ether and evaporate the combined ethereal extracts and washings to
dryness at a temperature not exceeding 35° C., then dry for two hours over
sulfuric acid, and weigh the erythrityl tetranitrate thus obtained.
For th~ assay of Tablets of Erythrityl Tetranitrate take at least 5 tablets,

or more if necessary to make about 0.25 Gm. Weigh, and from this weight
calculate the average weight of the tabl ets. Then proceed with the assay
as just described, triturating with the ether for ten minutes the first time.

CautionThe operator must take precautions against injuryfrom an explosion.
StoragePreserve Diluted Erythrityl Tetranitrate in a cool place and protected

from light.
AVERAGE nos1D-Metric, 0.03 Gm.-Apothecaries, ½ grain.

EXTRACTUM BELLADONNE
Extract of Belladonna

Ext. Bellad.Extractum Belladonnc Foliorum, Extractum Belladonne P.I.

Extract of Belladonna yields, from each 100 Gm., not less than 1.18
Gm. and not more than 1.32 Gm. of the alkaloids of belladonna leaf.

PILULAR EXTRACT OF BELLADONNA

Prepare an extract by percolating 1000 Gm. of belladonna leaf
using a mixture of 3 volumes of alcohol and 1 volume of distilled water
as the menstruum. Macerate the drug during sixteen hours and then
percolate it at a moderate rate. Evaporate the percolate to a pilular
consistence under reduced pressure and at a temperature not exceeding
60° C., and adjust the remaining extract, after assaying, by dilution
with glucose so that the finished Extract will contain 1.25 Gm. of the
alkaloids of belladonna leaves in each 100 Gm.

AssayProceed as directed under the Assay of Pilular Extract of I:lyoscyamus,
page 158, using approximately 3 Gm. of Pilular Extract of Belladonna,
accurately weighed. Each ce. of fftieth-normal acid is equivalent to 0.00578
Gro. of the alkaloids of belladonna leaf.

POWDERED EXTRACT OF BELLADONNA

Prepare an extract by percolating 1000 Gm. of belladonna leaf,
using alcohol as the menstruum. Macerate the drug during sixteen
hours and then percolate it slowly. Evaporate the percolate to a soft
extract under reduced pressure and at a temperature not exceeding
60º C., add 50 Gm. of dry starch, and continue the evaporation, at the
same temperature, until the product is dry. Powder the residue. The
extract may be deprived of its fat by treating either the soft extract
first obtained, or the dry and powdered extract, as d.irected under
Etracta, page 152.

Assay the powdered residue and add sufficient starch, dried at 100º C.,
to make the finished Extract contain, in each 100 Gm., 1.25 Gm. of the
alkaloids of belladonna leaf.
Mix the powders thoroughly and pass the Extract through a fine

sieve.
os»Posea se aes«tar,e As ,ggz#zE#,#%.2%;

h%:.$, "%31.277Z%"22.2%%s«iiswi»
Gm. of the alkaloids of belladonna leaf.

Preparation-Unguentum Belladonnre (from the Pilular Extract).
AVERAGE nosE-fyletric, 0.015 Gm.-Apothecaries, ¼ grain.
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EXTRACTUM HYOSCYAMI
Extract of Hyoscyamus

Ext. Hyosc.Extract of Henbane, Extractum Hyoscyami P.I.

Extract of Hyoscyamus yields, from each 100 Gm., not less than
0.135 Gm. and not more than 0.175 Gm. of the alkaloids of hyoscyamus.

PILULAR EXTRACT OF HYOSCYAMUS

Prepare an extract by percolating 1000 Gm. of hyoscyamus in moder­
ately coarse powder, using a mixture of 3 volumes of alcohol and 1
volume of distilled water as the menstruum. Macerate the drug during
sixteen hours and then percolate it at a moderate rate. Evaporate
the percolate to a pilular consistence under reduced pressure and at a
temperature not exceeding 60° C., and adjust the remaining extract,
after assaying, by dilution with glucose, so that the finished Extract
will contain, in each 100 Gm., 0.155 Gm. of the alkaloids of hyoscyamus.

Assay-Dissolve approximately 5 Gm. of Pilular Extract of Hyoscyamus, accu­
rately weighed (see Proximate Assays, page 462, for method of weighing),
in 10 ce. of chloroform, add 10 ce. of approximately tenth-normal sulfuric
acid and 40 ce. of distilled water, and evaporate the mixture on a water bath
until the chloroform is removed. Complete the assay as directed under
Hyoscyamus, page 194, beginning with the words "Filter this mixture,
collecting the filtrate in as separator? Each cc. of fftieth-normal acid is
equivalent to 0.00578 Gm. of the alkaloids of hyoscyamus.

POWDERED EXTRACT OF HYOSCYAMUS

Prepare an extract bypercolating 1000 Gm. of hyoscyamus, in moder­
ately coarse powder, using alcohol as the menstruum. Macerate the
drug during sixteen hours and then percolate it slowly. Evaporate the
percolate to a soft extract under reduced pressure and at a temperature
not exceeding 60° C., add 50 Gm. of dry starch, and continue the
evaporation at the same temperature until the product is dry. Powder
the residue. The Extract roay be deprived of its fat by treating either
the soft extract frst obtained, or the dry and powdered extract, as
directed under Extract,a, page 152.
Assay the powdered residue and add suficient starch, dried at 100° C.,

to make the finished Extract contain, in each 100 Gro., 0.155 Gro. of
the alkaloids of hyoscyamus.
Mix the powders thoroughly and pass the Extract through a fine sieve.
AssayDigest approximately 5 Gm. of Powdered Extract of Hyosc_yamu¡,

accgrátely wvéigbed, in 10 ec. of_chl oroform, add 10 cc. of gppro!%;;}?
tenth-normal sulfuric acid and 40 cc. of distilled water. Mix well, T
through purified cotton wetted with weak sulfuric acid, wash the cotton and
the residue with acidulated distilled water until free from alkaloids, discard
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the cotton and the residue, and evaporate the filtrate on a water bath until
the chloroform is removed. Complete the assay as directed underHoscam
page 194, begining with the yords "Filier thís mixture, collecii¿'í {54,,¿
in_@ separator." Éa@h_cc. of_fiftieth-normal sálfuri ícid is ",,""""0.00578 Gm. of the alkaloids of hyoscyamus. eqmva en

AVERAGE nosE-Metric, 0.05 Gm.-Apothecaries, % grain.

EXTRACTUM NUCIS VOMICJE
Extract of Nux Vomica

Ext. Nuc. Vom.Powdered Extract of Nux Vomica, Extractum Strychni PI.

Extract of Nux Vomica yields, from each 100 Gm., not less than 7 Gm.
and not more than 7.75 Gm. of strychnine.
Prepare an extract by percolating 1000 Gm. of nux vomica, inmoder­

ately coarse powder, using a mixture of 750 ce. of alcohol, 10 ce. of
acetic acid, and 240 ce. of distilled water as Menstruum I, and a mix­
ture of 3 volumes of alcohol and 1 volume of distilled water as Men­
struum II. Macerate the drug during twenty-four hours and then
percolate it at a moderate rate, first using Menstruum I and then com­
pleting the extraction with Menstruum II. Evaporate the percolate at
a temperature not exceeding 100° C., to a volume of about 200 cc.,
add to it 150 ce. of distilled water and about 200 ce. of purified petroleum
benzin, and agitate the mixture frequently during half an hour. Sepa­
rate and reject the benzin and again wash the aqueous mixture with
another portion of about 150 ce. of purified petroleum benzin. Separate
and reject the benzin and evaporate the aqueous liquid, thus deprived
of its fatty matter, to dryness at a temperature not exceeding 60° C.
Powder the product and adjust the extract by assay and the addition
of suffcient starch, dried at 100° C., to contain, in each 100 Gm.,
7.4 Gm. of strychnine.

Assay-Place about 1.5 Gm. of Extraet of Nux Vomica, accurately weighed, in a
dish and digest it on a water bath with about 10 cc. of diluted alcohol, acidu­
lated wi th acetic acid, until the extract has liquefed. Transfer the solution
to a separator containi ng 25 cc. of chloroform and wash the dish with suc­
cessive small portions of diluted alcohol, adding the rinsings to the separator.
Dilute the alcoholic liquid with an equal amount of disti lled water,_render
it alkaline with ammonia T.S., and completely extract the alkaloids with
successive portions of chloroform. Then proceed as directed under the Assay
for Nu: Vomica, U. S. P. XI Supplement, page 56, begmnmg m the first
paragraph with the words "Extract the combined chloroformic solution" etc.
Each cc. of tenth-normal sulfuric acid is equivalent to 0.03342 Gm. of strych­
nine.

AVERAGE DOSEMetric, 0.015 Gm.-Apothecaries, ¼ grain.
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EXTRACTUM STRAMONII
Extract of Stramonium

Ext. Stramon.

Extract of Stramonium yields, from each 100 Gm., not less than 1.10
Gm. and not more than 1.30 Gm. of the alkaloids of stramonium.

PILULAR EXTRACT OF STRAMONIUM

Prepare an extract by percolating 1000 Gm. of stramonium, in
moderately coarse powder, using a mixture of 3 volumes of alcohol and
1 volume of distilled water as the menstruum. Macerate the drug
during sixteen hours and then percolate it at a moderate rate. Evapo­
rate the percolate to a pilular consistence under reduced pressure and
at a temperature not exceeding 60° C., and adjust the remaining ex­
tract, after assaying, by dilution with glucose, so that the finished
Extract will contain, in each 100 Gm., 1.20 Gm. of the alkaloids of
stramonium.

AssayProceed as directed under the Assay of Plular Eatract of Hyoscyamus
page 158, using approximately 3 Gm. of Pilular Extract of Stramonium.
accurately weighed. Each cc. of fftieth-normal acid is equivalent to 0.0057$
Gm. of the alkaloids of stramonium.

POWDERED EXTRACT OF STRAMONIUM

Prepare an extract by percolating 1000 Gm. of stramonium, in
moderately coarse powder, using alcohol as the menstruum. Macerate
the drug during sixteen hours and then percolate it slowly. Evaporate
the percolate to a soft extract, under reduced pressure and at a tem­
perature not exceeding 60° C., add 50 Gm. of dry starch, and continue
the evaporation, at the same temperature, until the produet is dry.
Powder the residue. The extract may be deprived of its fat by treat-
.ing either the soft extract first obtained, or the dry and powdered extract
as directed under Extracta, page 152. '

Assay the powdered residue and add sufficient starch, dried at 100° C.,
to make the finished Extract contain, in each 100 Gm., 1.20 Gm. of the
alkaloids of stramonium.
Mix the powders thoroughly and pass the Extract through a fine sieve.
AssayProceed as directed under the Assay of_Powdered Eztract of Hyoscyamus,

page 158, using approximately 2 Gm. of Powdered Extract of Stramonium,
accurately weighed. Each cc. of fftieth-normal acid is equivalent to 0.00578
Gm. of the alkaloids of stramonium. ·

AVERAGE DOS1-Metric, 0.02 Gm.-Apothecaries, } grain.

FLUIDEXTRACTA
Fluidextracts

Fluid Extracts

Fluidextracts are liquid preparations of vegetable drugs containing
alcohol as a solvent or as a preservative, or both, and so made that
each l cc. contains the therapeutic constituents of 1 Gm. of the standard
drug which it represents.
The official fluidextracts are made by the process of percolation, the

menstruum to be used being specified in each case. The manufac­
ture by the usual process calls for concentration of the more dilute
portion of percolate by distillation; thi s should be done in a vacuum
distillation apparatus, the temperature in the still being kept below
60° 0.
The time of maceration and the rate of fl.ow during percolation are

varied for different drugs to compensate for peculiarities in extraction
and in sorne cases to accomplish partial rejection of non-active or chemi­
cally incompatible constituents. In all cases the maceration a.nd rate
of fl.ow are designed to extract completely the medicinally active or
important constituents from the specified quantities of drug; but the
time and rate specified may be varied to accomplish this purpose when
Iarger or smaller quantities of drug are being treated.

Usually a cylindrical form of percolator is the best type for making
fluidextracts, but for use with drugs which swell considerably in the
menstruum a fl.aring form of percolator may be preferred.
The rate of fl.ow of the percolate is directed in these terms: "percolate

slowly," "percolate rapidly," and "percolate at a moderate rate."
Wi th reference to the extraction of 1000 Gm. of drug, "percolate slowly"
means a rate not exceeding 1 ce. of percolate per minute; "percolate
rapidly'' means a rate of from 3 to 5 ce. per minute; "percolate at a
moderate rate'' means a rate of from 1 to 3 ce. per minute.

A fluidextraet which may deposit sediment may be aged and filtered
or the clear portion decanted, provided that the resulting clear liquid
conforms to the official standards.
The general processes of manufacture directed by the Pharmacopceia

are as follows:
Process A. This process is used for preparing fluidextraets which

are made with menstrua of alcohol or with mixtures of alcohol and
water by ordinary percolation.
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Carefully mix 1000 Gm. of ground drug with a suffcient quantity 6f

the prescribed menstruum to render it evenly and distinctly dan
This usually requires from 600 cc. to 800 cc. of menstruum. AI
the dampened drug to stand for about ffteen minutes, then pack it
firmly in a suitable percolator, and pour on suffcient menstruum to
saturate the drug and leave a stratum above. When the liquid is about
to drop from the percolator, clcse the lower orifice, cover the percolator
and allow the drug to macerate for about the prescribed period of
time. Then proceed wi th the percolation at the specifed rate, adding
fresh menstruum as needed until the drug is exhausted of its active
principies. Reserve the first 850 ce. of percolate (unless otherwise
directed in the formula), recover the alcohol from the percolate subse­
quently collected and concentrate the residue to a soft extract at a
temperature not exceeding 60° C. Dissolve this extract in the reserved
percolate, and, if no assay is directed, add enough of the menstruum to
make the fluidextract measure 1000 ce., and mix thoroughly. In case
the fluidextract being prepared is to be adjusted to a standard, assay
a portion of the reserved percolate in which the soft extract has been
dissolved, and dilute the remainder to the volume determined as neces­
sary by calculation from the assay, using a sufficient quantity of the
prescribed menstruum as the diluent. Mix the product well.

Process B. This process is used in preparing fluidextracts, the
menstrua for which contain, in addition to alcohol, or a mixture of
alcohol and distilled water, definite quantities of other components
such as an acid or glycerin, the two menstrua being successively em­
ployed.

Carefully mix 1000 Gm. of the ground drug with a sufficient quantity
of Menstruum I (containing the special ingredient) to render it evenly
and distinctly damp. From 600 cc. to 800 cc. of menstruum is usually
required. Allow the dampened drug to stand for about fifteen minutes,
then pack it firmly in a suitable percolator, and pour on the remainder
of Menstruum I. When the liquid is about to drop from the percolator,
close the lower orifice, cover the percolator and allow the drug to macer­
ate for about the prescribed period of time. Then proceed with the
percolation at the specified rate and, when the first menstruum has
disappeared from the surface of the drug, use Menstruum II as needed
until the drug is exhausted of its active principles. Reserve the first 850
ce. of percolate, recover the alcohol from the percolate subsequently
collected, and evaporate the residue to a soft extract at a temperature
not exceeding 60º C. Dissolve this extract in the reserved percolate,

d. if no assay is directed, add enough of Menstruum II to make the
4ít ract measure 1000 cc., and mi thoroughly. In case the fluid­
a+aet being prepared is to be adjusted to a standard, assay a portion
¡ the reserved percolate in which the soft extract has been dissolved,
and dilute the remainder to the volume determined as necessary by cal­
culation from the assay, using a suffi.cient quantity of Menstruum I
as the diluent. Mix the product well.

Process C. Fractional or Divided Percolation.
This process is used for preparing fl.uidextracts, the constituents of

which are injured by heat, or as a desirable alternative for Processes A
or B, or in case suitable facilities for distillation and concentration are
Jacking. When Process B is adapted to Process C, Menstruum I only
is used throughout the percolation.
Divide 1000 Gm. of the ground drug into three portions, consisting

of 500 Gm., 300 Gm., and 200 Gm., respectively. Mix the first portion
(500 Gm.) with sufficient of the prescribed menstruum to render it
evenly and distinctly damp, transfer the dampened powder to a suitable
percolator, the capacity of which should not greatly exceed the bulk of
the moist drug when packed frmly, and allow it to stand for about
fifteen minutes. Then pack the drug in the percolator, saturate it with
the menstruum, and allow it to macerate for about the prescribed period
of time. Then proceed with the percolation, first collecting and reserv­
ing 200 ce. of percolate, and afterward collecting five successive por­
tions of percolate of 300 ce. each, numbering them in the order in which
they are obtained.
Dampen the second portion (300 Gm.) of the drug with a suffi.cient

quantity of the first of the 300-cc. portions of percolate from the pre­
ceding lot of drug, and carry out the percolation as just directed for the
first Iot, excepting that the five 300-cc. portions of percolate from the
first lot of drug shall first be used as menstruum, in the order in which
they were received, followed, if necessary, by suficient fresh menstruum
to supply the following portions of percolate: reserve the first 300 ce.
of percolate and then collect five successive portions of 200 cc. each,
numbering them in the order in which they are collected.
Now <lampen the third portion (200 Gm.) of the drug with a suffi.cient

quantity of the first numbered portion of percolate from the second lot
of drug, and proceed with the percolation as before, using as the men­
struum the successive 200-cc. portions of percolate from the second lot
of drug in the order received. If no assay is directed, collect and reserve
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Glycerin is a polyhydric alcohol which contains not less than 95 per
cent of CH,(OH).

Description and physical propertiesA clear, colorless, syrupy liquid, having a
sweet taste. It has not more than a slight, characteristic odor which is
neither harsh nor disagreeable. When exposed to moist air, it absorbs water.

Glycerin is miscible with water and with alcohol. It is insoluble in chloro­
form, ether, benzene, petroleum benzin, curbon disulfide, and in fixcd or
volatile oils.

Test for identityHeat in a test tube a few drops of Glycerin with about 0.5 Gro.
of potassium bisulfate: pungent vapors of acrolein are evolved.

500 ce. of percolate. Mix the three reserved percolates from the three
lots of drug to make 1000 ce. of fluidextract.
If the fluidextract being prepared by Process C is to be adjusted to a

standard, collect and reserve only 420 ce. of percolate from the third
portion of drug instead of the 500 ce. directed above. Mix the three
reserved percolates from the three lots of drug and assay a portion of
the mixture; dilute the remainder to the volume determined as neces­
sary by calculation from the assay, using as the diluent a sufficient
quant ity of menstruum of the same alcoholic strength as the original.
Mix the product well.

Process D. This process is used for preparing fl.uidextracts with
boiling distilled water as the menstruum, alcohol being added as a pre­
servative to the concentrated percolate.
To 1000 Gm. of the coarsely ground drug add about 3000 ce. of boiling

distilled water, mix well, and allow it to macerate in a suitable, covered,
metallic percolator for two hours. Then allow the percolation to pro­
ceed at the specified rate, gradually adding boiling distilled water until
the drug is exhausted. Evaporate the percolate on a water bath to the
volume specified, cool, add the alcohol; and allow the mixture to stand
in a stoppered container for seven days. Then decant the clear liquid,
filter the remainder into the decanted liquid, and wash the residue on
the filter with a sufficient quantity of a mixture of alcohol and distilled
water, of the same alcoholic strength as the filtered liquid, to make the
fluidextract measure 1000 ce. Mix the product well.
Storage-Preserve Fluidextracts in tightly-closed containers and pro­

tected from direct sunlight or abnormal temperatures.

DIsTILLED WATER, a sufficient quantity,
To make.... . . . . . . . . . . . . . . . . . . . . 100 Gm.

Weigh the mercury and honey successively into a strong bottle of
the capacity of 100 ce., and add 2 cc. of distil led water. Stopper the
bottle and shake it for about half an hour at a time until the aggregate

'

HYDRARGYRUlVI CUlVI CRETA
Mercury with Chalk

Hydrarg. c. Cret. Gray Powder

Mercury with Chalk contains not less than 36 per cent and not more
than 40 per cent of Hg.

38 Gm.
10 Gm.
57 Gm.

MERCURY .
HONEY · .
PREPARED CI-IALK ..••....•••.........•...••.•..••.•

Tests for puri ty Glycerin is colorless when vieed transversely_in a tube of
colorless glass about 30 mm. in diameter, held in a vert ical position.

Specifie gravity: not below 1.249 at 25' G. ¡.

An aqueous solution of Glycerin (1 in 20) is neutral to litmus paper .
Heat'50 Gm. of Glycerin in an open, shallow, 100-cc. porcelain dish until

it ignitos, and allow it to burn without further application of heat in_a place
free from drafts: the weight of the carbonaceous and mineral residue does not
exceed 0.015 per cent of the weight of Glycerin taken for the test. Ignite
this residue at a low red heat, until combustion is complete: not more than
0.007 per cent of mineral residue remains. .. ._

Vigorously shake 5 cc. of Glycerin_with_5 cc. of_sulfuric aeid_in_a_glass­
stoppered 25-cc. cylinder for one minute and allow the liquid to stand for
one hour; it <loes not become darker than 10 ce. of matching fluid H, de­
scribed under the test for carbonizable substances, page 441

Mi 50 Gm. of Glycerin with 50 cc. of freshly boiled distilled water and
5 cc. of half-normal sodium hydroxide, boil the mixture for five minutes,
then cool it and titrate the excess of alkali with half-normal hydrochloric
acid using píhenolphthalein T.S. as the indicator. Conduct a blank test with
100 'ce. of freshly boiled distilled water and make any necessary correction:
not less than 4 ce. of half-normal hydrochloric acid is required by the mixture
containing the glycerin (fatty acids and esters). . . . .

Separatc, 10-cc. portions of an aqueous solution of GlycerID (1 m 10) remam
clear on the addition of 0.5 ce. of calcium chloride T .S. (oxalate), or of 0.5 cc.
of silver nitrate T.S. (chloride), and no turbidity is produced in another 10-cc.
portion of the solution, previously treated with 3 drops of diluted hydro­
chloric acid, by the addition of 5 drops of barium chloride T.S. (sulfate).
An aqucous solution of Glycerin meets the requircments of the test for

heavy metals, page 447, and of the test for arsenic, page 436. .
A mixture of 5 cc. of Glycerin and 5 cc. of an aqueous solution of potassium

hydroxide (1 in 10) <loes not become yellow when kept for five minutes at
60º C. (acrolein, glucose) nor <loes it have an odor of ammonia (ammonium
compounds).

StoragePreserve Glycerin in well-closed containers.

AVERAGE DOSE-Metric, 4 cc.-Apothecaries, 1 fluidrachm.

Mol. wt. 92.06

GLYCERINUM
Glycerin

Glycerin.-Glycerol
CH,OH. CHOH. CH,OH
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time of shaking reaches ten hours, ar until the globules of mercury are
no longer visible under a lens magnifying four diameters. The shaking
may be more conveniently performed by mechanical means. Rub the
prepared chalk with distilled water in a mortar to a thick, creamy
paste, and, having added the contents of the bottle, wash out the last
portions with a little distilled water, and triturate the mixture until
uniform. Finally dry the mixture, :first between ample layers of bibulous
paper, and afterwards in a dish at the ordinary temperature until it
weighs 100 Gm. Then reduce it to a uniformpowder without trituration.

Description and physical propertiesAlight gray, rather damp powder free from
grittiness. It is odorless, and has a slightly sweet taste. '

Test for identity-Digest 0.1 Gm. of the powder with 20 cc. of warm acetic acid:
the chalk dissolveswith effervescence, and a residue of fnely divided mercury
remamns. .

Tests for purity-Filter the mixture obtained in the preceding test: the fltrate
becomes not more than slightly opnlescent on the addition of a few drops of
hydrochloric acid (mercurous ozide).
Digest 0.1 Gm. of the powder with 20 ce. of diluted hydrochloric acid at

40º C. for fifteen minutes, and flter: the filtrate is not rendered more than
slightly brown by hydrogen sulfide T.S. (mercuric ozide).

AssayDissolve about 1 Gm. of Mercury with Chalk, accurately weighed, in a
mixture of 10 cc. of distilled water and 1O cc. of nitric acid, and heat on a
water bath until red fumescease_to be evolved and the liquid becomes color­
less. Then add 50 cc. of distilled water and 2 cc. of ferric ammonium sulfate
T.S., and titrate the solution with tenth-normal ammonium thiocyanate.
Each cc. of tenth-normal ammonium thiocyanate is equivnlent to 0.01003
Gm. of Hg.

StoragePreserve Mercury with Chalk in well-closed containers and protected
from light.

AVERAGE DOS-Laxative, Metric, 0.25 Gm.-Apothecaries,
4 grains.

IODOPHTHALEINUM SOLUBILE
Soluble Iodophthalein

Sol. lodophthal.-Tetraiodophenolphthalein Sodium, Tetraiodophthalein Sodium
Tetiothalein Sodium

Mol. wt. 919.78

Oral,
Intravenous,

Metrie Apothecaries

0.5 Gm.-8 grains.
0.3 Gm.-5 grains.

The disodium salt of tetraiodophenolphthalein. It contains not less
than 85 per cent of tetraiodophenolphthalein. The separated tetra­
iodophenolphthalein contains not less than 60 per cent and not more
than 63 per cent of I.

Description and physical propertiesA pale blue to blue-violet, odorless, crystal­
line powder, having a saline and astringent taste. On exposure to air it
gradually décomposesith the liberation of the free phthalein.

One Gm. of Soluble Iodophthalein is soluble in 7 ce. of water; it is slightly
soluble in alcohol.

Tests for identity and purity--When heated, Soluble Iodophthalein darkens in
color and evolves vapors of iodine.
One Gm. of Soluble Iodophthalein dissolves completely in 50 ce. of recently

boiled and cooled distilled water, producing a clear, deep-blue solution (free
phthalein). On standing in contact with air, such a solution may absorb
carbon dioxide and develop a precipitate of free phthalein.
To 10 ce. of the solution described above add diluted hydrochloric acid,

drop by drop, until its reaction becomes acid: the mixture develops a cream­
colored precipitate.

Assay for tetraiodophenolphthaleinWeigh accurately about 0.5 Gm. of Soluble
Iodophthalein in a stoppered weighing-bottle, and transfer it completely to a
beaker with about 50 ce. of distilled water. When solution is complete add,
with stirring, 20 ce. of diluted hydrochloric acid, and allow to stand for one
half hour. • Filter through a tared Gooch crucible, prepared with a disk of
filter paper. Wash the precipitate with 50 ce. of a mixture of equal volumes
of diluted hydrochloric acid and hot distilled water, using small portions at a
time. Remove the excess of liquid by the use of suction, and dry the precipi­
tate of tetraiodophenolphthalein to constant weightat 110º C. The weight
of the precipitate is not less than 85 per cent of the weight of the salt taken
for the assay.

Assay for iodineMix about 0.3 Gm., accurately weighed, of the tetraiodo­
phenolphthalein obtained in the assay described above, with 2 Gm. of an­

· hydrous sodium carbonate; place the mixture in a small crucible, and com­
pletely fill the crucible with anhydrous sodium carbonate well pressed down;
invert the crucible and contents in a larger crucible, and add sufTicient an­
hydrous sodium carbonate to seal the junction of the two crucibles. Hcat
rapidly and strongly, and maintain the crucibles and mass at dull redness for
twenty minutes. Allow the crucibles and contents to cool, and dissolve the
rcsidue in 100 ce. of hot distilled water in a beaker. Filter the hot solution
into a 500-cc. flask, and wash the beaker, crucibles and flterwith three 10-cc.
portions of hot distilled water. Allow the filtrate and washings to cool, and
add hydrochloric acid cautiously until effervescence ceases, then add an
equal volume of hydrochloric acid, and titrate with tentieth-molar potas­sium iodate, shaking vigorously, until the dark brown solution which is
formed becomes light brown; add 5 ce. of chloroform and continue the titra­
tion until the chloroform becomes colorless and the supernatant liquid is
clear yellow. One ce. of twentieth-molar potassium iodate is equivalent
to 0.01269 Gm. of I.

StoragePreserve Soluble Iodophthalein in well-closed containers.

AVERAGE DOS (Por each 10 kilograms of body weight)­
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1000 ce.

300 ce.
700 ce.

Dissolve the ammonium carbonate in the diluted acetic acid without
strong agitation.

Solution of Ammonium Acetate may also be prepared as follows:

Solution No. 1

LIQUOR PITUITARII POSTERIORIS
Solution of Posterior Pituitary

Liq. Pituitar. Post.-Liquor Pituitarii U. S. P. X, Solution of Pituitary

Solution of Posterior Pituitary contains the water-soluble principle or
principles from the fresh posterior lobe of the pituitary body of healthy
domesticated animals used for food by man. The pituitary body must
have been removed from the animal immediately after slaughtering,
and then extracted at once or kept frozen until extracted. One ce.
of Solution of Posterior Pituitary produces an activity upan the isolated
uterus of the virgin guinea pig, corresponding to not less than 80 per cent

50 Gm.

500 ce.

500 ce.

160 ce.

AMMONIUM CARBONATE, in hard, translucent pieces.....
DISTILLED WATER, a sufficient quantity,

To make .

Sol'Ution No. 2
AcETIC Acrn .
DISTILLED WATER, a sufficient quantity,

To make .

Cautiously mix the two solutions in equal volumes in a capacious
vessel, in quantities sufficient to produce the amount of Solution of
Ammonium Acetate needed.

Description and physical properties-A clear, colorless liquid, free from empyreu­
matic odor. It has a mildly saline, acidulous taste, and an acid reaction to
litmus paper.

Tests for identity-Solution of Ammonium Acetate responds to the tests for
ammonium, page 448, and for acetate, pge 448.

Tests for purityNot more than 0.003 Gm. of ash remains on evaporating 20 ce.
of the Solution and igniting the residue.

AssayTransfer 25 cc. of Solution of Ammonium Acetate_ to a distilling flask,
dilute with 75 ce. of distilled water, add 50 ce. ·OÍ sodium hydroxide T.S.,
and distil the liquid until all of the ammonia has been driven over (about
100 ce. of distillate), receiving the distillate under the surface of 50 ce. of
normal sulfuric acid contained in a flask. Titrate the excess of acid with
normal sodium hydroxide, using methyl red T.S. as the indicator. Each
cc. of normal sulfuric acid is equivalent to 0.07706 Gm. of CH¿. COO.NHA.

AVERAGE DOSIMetric, 15 cc.Apothecaries, 4 fluidrachms.

CHLOROFORM .
CAMPHOR AND SOAP LINIMENT.......................

To make .

Mix them by agitation.
Caution-Chloroform Liniment deteriora/es with age.
Assay-Place 50 ce. of alcohol in a 100-cc. volumetric flask, and mesure exactly

10 ce. of Chloroform Liniment at 25° C. into the flask by means of a pipettc,
placing the tip of the pipette just beneath the surface of the alcohol. Make
up to a volume of 100 ce. at 25° C. with alcohol, and mix thoroughly. By
means of the same pipette transfer 10 ce. of the alcoholic· solution to a hard
glass test tube of 25 mm. by 200 mm. interna! dimensions and containing
a cooled mixture of 20 ce. of distilled water and 5 cc. of sulfuric acid. Con­
nect the tube by means of a tin-foil-covered stopper with a well-cooled con­
denser, the delivery tube of which dips beneath the surface of 50 ce. of an
alcoholic solution of potassium hydroxide (3 in 10) contained in a 300-cc. fask
surrounded by cracked ice, and heat gently until about 10 ce. of distillate
has been receivcd. Then withdrathe delivery tube, rinse it with 5 cc. of
alcohol, and proceed as directed in the assay under Spiritus Chlorofonni,
page 354, beginning with the words "Connect the flask by means of a tin-foil­
covered stopper," in the third line of the assay. Each ce. of tenth-normal
silver nitrate is equivalent to 0.00398 Gm. of CHCla.

Alcohol contentFrom 43 to 47 per cent, by volume, of CH,OH.
Storage-Preserve Chloroform Liniment in well-closed containers.

LIQUOR AMMONII ACETATIS
Solution of Ammonium Acetate

Liq. Ammon. Acet.

Solution of Ammonium Acetate contains, in each 100 ce., not less
than 6.5 Gm. and not more than 7.5 Gm. of CH.COO.NH,, with
small amounts of acetic and carbonic acids.

Caution-Only a recently prepared Solution of Ammonium Acetate
should be dispensed.

AMMONIUM CARBONATE, in hard, translucent pieces..... 5 Gm.
DILUTD ACETIc AcID, a suffcientquantity,

To make. . . . . . . . . . . . . . . . . . . . . . . . 100 ce.

LINIMENTUM CHLOROFORMI
Chloroform Liniment

Lin. Chlorof.

Chloroform Liniment contains, at 25° C., in each 100 ce., not less
than 35 Gm. and not more than 45 Gm. or CHCL.
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and not more than 120 per cent of that produced by 0.005 Gm. of the
Standard . Powdered Posterior Pituitary prepared as herein directed.
The solution must be sterile.

Description and physical propertiesA transparent liquid, colorless, or nearly so
havmg a faint, characteristic odor. " '

AssayPrepare a solution as follows: Carefully weigh s suitable amount of tj
dried Standard Powdered Posterior Pituitary, place this weighed powder in !
small agate mortar and moisten ith a fedrops of distilled water contain­
ing 0.25 per cent of acetic acid. Triturate the moistened powder thoroughly
until the whole IS of an impalpable frothy consistence. Add a few cc. of the
0.25 per cent acetic acid solution and stir the mixture thoroughly. Transfer
to a hard _glass test tube or beaker; rinse the small agate mortar with the
acetic acid solution and add the rinsings to the pituitary mixture; then add
enough 0.25 per cent acetic acid to make the finalvolumeof the mixture of the
same number of ce. as the number of milligrams of dried pituitary powder
originally taken. Heat this mixture to the boiling point for not more than one
mmute and filter. The fltrate contains in each cc. the active principie oí
0.001 Gm. of the dried standard powder. Place this solution in hard glass
ampuls and sterilize by fractional sterilization for tenty minutes on three
successive days at a temperature not exceeding 100° C. Preserve in a cool
place (from 5° to 20º C.). This standard solution should not be kept more
than six months.
The pparatus used for making the test may be any modification of the

general type for studying the activity of the isolated smooth muscle of mm­
mals. It must be provided with an accurate temperature-regulating device.
The chamber in which the uterus is suspended should have a capacity of not
Iess than 100 ce.

Use healthy guinea pigs eighing between 175 Gm. and 350 Gm. They
should not have been pregnant and should not be in heat. It is recommended
that young female pigs be segregated at the time of weaning and kept there­
after out of sight and smell of themales.
Kili aguineapig by ablow on the head, or by decapitation, and immediately

remove the entire uterus from the body. Suspend a part or ali of one horn of
the uterus in a chamber containing oxygenated Locke-Ringer solution (page
553), one end of the uterus being attached to amuscle Iever which is weighted
as necessary. The temperature of the bath should be between 37° and 38 ° C.
but should not vary more than one-tenth of a degree throughout the whole
assay. When the uterus is completely relaxed, which is generally in from
fifteen to thirty minutes, it is ready to begin the test. This is done by adding
alternately varying doses of the standard extract and of the solution to be
tested to the bath in the muscle chamber until quantities of the two solutions
are found which give equal, sub-maximal contractions in at least two successive
pairs oí contractions. The strengths oí the two solutions are in inverse ratio
to the quantities necessary to produce these equal contractions.

STANDARD POWDERED POSTERIOR PITUITARY

Select a number, not less than 25, of fresh posterior lobes of the pituitary
body of cattle, removed within thirty minutes of the death of the animal
and carefully free them from all extraneous tissue immediately after their
removal. As soon as they are so prepared, drop them into a flask containing
a quantity of acetone corresponding to not less than 4 cc. of acetone for each
pituitary body. Allow them to remain in the acetone for three hours, and
then remove them and immediately cut them into small pieces with scissors
and place the material in fresh acetone equal in quantity to that frst em­
ployed. Leave the material in the acetone over night, and then remove it
and dry it in a vacuum desiccator over calcium chloride, at a temperature

not above 50° C., for five hours. At the end of this time remove thematerial
and grind it in a mortar until it will pass through a No. 40 sieve. Dry this
powder for at least twelve hours in a vacuum desiccator over calcium chloride
at s temperature not over 50° C. Extract this dried powder in a small
Soxhlet continuous extraction apparatus with acetone for three hours and
again dry it in a desiccator over calcium chloride for twelve hours. This
dried powder should be preserved in a cool, dark place, in sealed ampuls
in vacuo, or in vacuum desiccators over calcmm chlonde until used for the
preparation of the standard solution.
NoTE-A suitable preservative may beadded to Solution of Posterior

Pituitary (see Preservation of Solutions for Parenteral Use, page 7).
Storage-Preserve Solution of Posterior Pituitary in small, well-flled, amber­

colored containers or in ampuls.
AVERAGE DOSE-By hypodermic injection, Metric, 1 cc.­

Apothecaries, 15 minims.

LIQUOR SODII HYPOCHLORITIS
Solution of Sodium Hypochlorite

Liq. Sod. Hypochlor.

Solution of Sodium Hypochlorite contains not less than 4 per cent
and not more than 6 per cent of NaOCl.
Caution-This Solution is not suitable for application to wounds.
Description and phy sical propertiesA clear, pale, greenish-yellow liquid, havng

a slight odor of chlorine.
Tests for identity-The Solution at frst colors red litmus paper blue and then

bleaches it.
The addition of diluted hydrochloric acid to the Solution causes an evolu­

tion of chlorine.
Assay--Weigh accurately, in a glass-stoppered flask, about 3 ce. of Solution oí

Sodium Hypochlorite and dilute it with 50 ce. of distilled water. Add 2 Gm.
of potassium iodide and 10 cc. of acetic acid, nd titrate the liberated iodine
with tenth-normal sodium thiosulfate, using starch T.S. as the indicator.
Each cc. of tenth-normal sodium thiosulfate is equivalent to 0.003723 Gm. of
NaOCI.

Storage-Preserve Solution oí Sodium Hypochlorite in weli-stoppered bottles, in
a cool place and protected from light.

Preparation-Liquor Sodii Hypochloritis Dilutus.

LIQUOR SODII HYPOCHLORITIS DILUTUS
Diluted Solution of Sodium Hypochlorite

Liq. Sod. Hypochlor. DiI.Liquor Sode Chlorinat Chirurgicalis U. S. P. X,
· Modified Dakin's Solution

An aqueous solution of chlorine compounds of sodium containing, in
each 100 ce., not less than 0.45 Gm. and not more than 0.50 Gm. of
NaOCl, equivalent to not less than 0.43 Gm. and not more than 0.48
Gm. of availabl e CI.



48 THE FIRST SUPPLEMENT TO THE PHARMAC0PEIA OF THE UNITED STATES OF AMERICA 49

Diluted Solution of Sodium Hypochlorite may be prepared as follows:

SOLUTION OF SODIUM HYPOCHLORITI................... 1000 cc
So0D1UM BICARBONATE
DISTILLED WATER, of each, a suffcientquantity.

Dilute the solution of sodium hypochlorite with 5000 ce. of distilled
water and add 40 ce. of a 5 per cent solution of sodium bicarbonate in
cold distilled water and mix well. Remove about 20 ce. of the mixture,
add to it about 0.02 Gm. of powdered phenolphthalein, and shake it
gently for two minutes. If a red color appears, add more of the sodium
bicarbonate solution, and test with powdered phenolphthalein as just
described, repeating the procedure as often as necessary until no red
color is produced. Assay the liquid and dilute it with suffcient distilled
water to make the final solution contain, in each 100 ce., 0.48 Gm. of
NaOCl.

Description and physical properties-A colorless or faintly yellow liquid having a
slight odor suggesting chlorine.

Tests for identity and puritySpecific gravity: not more than 1.025 at 25° C.
Add 5 drops of sulfuric acid to 10 ce. of Diluted Solution of Sodium Hypo­

chlorite, evaporate to dryness on a water bath, and ignite the residue gently
to constant weight: the final residue does not exceed 0.300 Gm. (limit of
soluble substances).

Add about 0.02 Gm. of powdered phenolphthalein to 20 ce. of Diluted
Solution of Sodium Iypochlorite: no red color is produced in the mixture
when agitated (maximum of alkalinity).

Add abonut 0.5 cc. of phenolphthalein T.S. to 5 cc. of the Solution contained
in a test tube: a flash of red color is produced (minimum alkalinity).

Assay-Measure accurately 15 ce. of the Solution and dilute it with 25 ce. of
distilled water. Add 2 Gm. of potassium iodide and 10 cc. of acetic acid,
and titrate the liberated iodine with tenth-normal sodium thiosulfate, using
starch T.S. as the indicator. Each cc. of tenth-normal sodium thiosulfate
is equivalent to 0.003723 Gm. of NaOCI.

Storage---Preserve Diluted Solution of Sodium Hypochlorite in well-stoppered
bottles, in a cool place and protected from light.

MAGMA MAGNESIE
Magnesia Magma

Magma Mag.-Milk of Magnesia

Magriesia Magma is an aqueous suspension of magnesium hydroxide
containing not less than 7 per cent and not more than 8.5 per cent of
Mg(OH)a. Por purposes of minimizing the action of the glass container
on Magnesia Magma, 0.1 per cent of citric acid may be added.

NorrOne-half cc. of a volatile oil or a blend of volatile oils, suitable
for flavoring purposes, may be addcd to cach 1000 ce. of Magnesia
Magma.

Description and physical propertiesA white, opaque, more or less viscous
suspension from which varying amounts of water usually separate on standing.

Tests for idcntity-Magnesia Magma is alkaline to litmus and to phenolphthalein
T.S.

A solution of 1 ce. of Magnesia Magma in 2 ce. of diluted hydrochloric acid
responds to the tests for magnesium, page 451.

Tests for purity-The addition of 2 ce. of diluted hydrochloric acid to 1 ce. of
Magnesia Magma causes not more than a slight effervescence (carbonate)
and the resulting solution is not more than slightly turbid.
Transfer about 25 ce. of Magnesia Magma to a filter and reject the first

5 ce. of filtrate. Dilute 5 ce. of the clear filtrate which follows with 40 ce.
of distilled water. Add 1 drop of methyl red T.S. and titrate the solution
with tenth-normal sulfuric acid to the production of a permanent pink color:
not more than 0.4 ce. of acid is required (soluble alkaliecs).
To 5 ce. of the clear filtrate from Magnesia Magma add 3 drops of sulfurie

acid and evaporate to dryness on a water bath: the residue when gently
ignited to constant weight does not exceed 0.008 Gm. (soluble salts).

Add, in small portions, 25 cc. of a mixture of 5 ce. of sulfuric acid and 25 ce.
of distilled water to 10 ce. of Magnesia Magma. Allow to cool, add 70 ce.
of alcohol, and allow the mixture to stand over night. If crystals of mag­
nesium sulfate separate, warm the mixture at about, 50° C. to dissolve them.
Prepare a Gooch crucible, wash with diluted sulfuric acid, ignite at dull red
heat, and weigh. Transfer the precipitate to the crucible, wash severa!
times with a mixture of 2 volumes of alcohol and 1 volume of diluted sulfurie
acid. Dry and ignite the crucible and contents atadull red heat to constunt.
weight. Theweightof the residue does not exceed 0.026 Gm. (limit of calcium).
To 5 cc. of Magnesia Magma add 10 ce. of diluted hydrochlorie ucid ami

10 ce. of distilled water, mix thoroughly, and filter if necessary. Warm the
solution to 50 º C., add 25 ce. of freshly prepared hydrogen sulfide T.S., and
allow the mixture to stand at room temperature for ten minutes. When
viewed in a Nessler tube, looking downward through the column of liqÜíd
above a white surface, the solution does not show a decper coloration than
that produced by a solution composed of 0.5 ce. of lead riitrate solution (eon­
taining 0.1599 Gm. of lead nitrate in 1000 ce. of distilled water), and 24.5 cc.
of distilled water, the solution heated to 50° C., mixed with 25 ce. of freshly
prepared hydrogen sulfide T.S. and allowed to stand at room temperature for
ten minutes (heavymetals).

To 5 ce. of Magnesia Magma add diluted sulfuric acid until the magnesium
hydroxide is dissolved. One-half of this solution, representing 2.5 cc. of
Magnesia Magma, meets the requirements of the test for arsenic, page 436.

Assay-After thorough agitation, place about 5 Gm. of Magnesia Magma. in a
tared flask, stopper, and weigh accurately, add 25 ce. of normal sulfurie a_eid,
nd after solution is complete, titrate the excess of acid with normal sodium
hydroxide, using methyl red T.S. as the indicator. Each ce. of normal
sulfuric acid is equivalent to 0.02917 Gm. of Mg(OH).

Storage---It is recommended that Magnesia Magma be stored at temoemtures
not exceeding 35 º C. It should not be permitted to freeze.

Metrio Apothecaries
AVERAGE DOSEAntacid, 4 ce.lfluidrachm.

Laxative, 15 cc.4 fluidrachms.
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MASSA HYDRARGYRI
Mass of Mercury

Mass. Hydrarg.Blue Mass, Blue Pill

Mass of Mercury contains not less than 31 per cent and not more
than 35 per cent of Hg.

Triturate the oleate of mercury in a mortar, gradually add the mer­
cury, then a small amount of honey, and triturate the mixture until
globules of mercury are no longer visible under a lens magnifying ten
diameters. Incorporate the remainder of the honey and the glycerin,
gradually add the glycyrrhiza and althea, and continue the trituration
until the mass is homogeneous.

Assay-Place about 0.5 Gm. oí Mass oí Mercury , rolled into one or two pills and
accurately weighed, in a Kjeldahl flask of about 300-cc. capacity. Add 10 ce..
oí sulfuric acid, and heat on a water bath for ten núnutes, gently agitating
the mixture at frequent intervals to disintegrate the mass. Insert a small
funnel in the neck of the flask, and slowly add 10 ce. of nitric acid. Heat the
mixture with a Bunsen burner, at frst gently, and then more strongly, until
the solution is colorless or only slightly yellow, adding more nitric acid if
necessary, and keeping the funnel in the neck oí the f!ask during heating.
Allow the solution to cool sufficiently, and carefully add through the funnel
about 30 ce. of dis tilled water, rinsing the stem of the funnel with a few cc.
of distilled water and allowing the rinsings to run into the f!ask. Then to
the warm solution add potassium permanganate T.S. until a slight pink
color persists. Cool the solution, discharge its color by the addition of just
suffi cicnt oxalic acid T.S., add 3 cc. of nitric acid and 2 ce. of ferric ammonium
sulfate T.S., and titrate with tenth-normal ammonium thiocyanate. Each
ce. oí tenth-normal ammonium thiocyanate is equivalent to 0.01003 Gm.
of Hg.

AVERAGE DOSE-Metric, 0.2 Gm.-Apothecaries, 3 grains

Mol. wt. 156.16

METHYLTHIONINE CHLORIDUM
Methylthionine Chloride

Methylthionin. Chlor.-Methylene Blue

An alcohol obtained from oil of peppermint or other mint oils or pre­
pared synthetically.

Description and physical propert iesColorless, hexagonal crystals, usually needle-
like, having a strong, peppermmt-hke odor. . .

Menthol is slightly soluble in water; very freely soluble_in _alcohol, in
chloroform, in ether, and in petroleum benzin. It is freely soluble in glacial
acetic acid, in liquid petrolatum, and in fixed or volatile oils.

When Menthol is triturated wrth about an equal werght of camphor,
chloral hydrate, phenol or thymol, the mixture liquefies..,

Tests for identity and purity-Menthol melts between 4l and 43 C., page4ó.
An alcoholic solution of Menthol is lrevorotatory, page 459.
Heaf 2 Gm. of Menthol in an open dish on a water bath: it gradually

volatilizes without leaving more than 0.05 per cent of resrdue (wax, para.ffin,
or inorganic substances).
Dissolve about 0.1 Gm. of Menthol in 1 ce. of glacial acetic acid, and add

3 drops of sulfuric acid and 1 drop of ni tric acid: themixture does not become
green (thymol).

Storage--Preserve Menthol in well-closed containers, in a cool place and protected
from light.
AVERAGE DOSEMetrie, 0.06 Gm.Apothecaries, l grain.

Mol. wt. 373.73

Methylthionine Chloride, when dried to constant weight at 110° C.,
contains not less than 98.5 per centof OH¿N,CIS.

Description and physical properties-Dark green crystals or a crystalline powder,
having a bronze-like luster. It is odorless, and is stable in their.

Methylthionine Chloride is freely soluble in water and in alcohol; it is
soluble in chloroform. Solutions of Methylthionine Chloride have a deep
blue color.

Tests for identity-The addition of hydrochloric acid to an aqueous solution of
Methylthionine Chloride changes the color to a lighter shade of blue. The
addition of sodium hydroxide T.S. changes the color to a purplish shade, and,
if added in excess, produces, on standing, a precipitate having a dull violet
color.

A solution of Methylthionine Chloride in diluted sulfuric acid is gradually
decolorized upon the addition of zinc dust.

Tests for purity--Methylthionine Chloride, dried to constant weight at 110° C.,
loses not more than 16 per cent of its weight (moisture).

Ash: not more than 1 per cent, page 439.

33 Gm.
1 Gm.

10 Gm.
15 Gm.
9Gm.

32 Gm.
100 Gm.

MENTI-IOL
Menthol
H, 1OHOH_OGH /H"e Cií, j, cm,

MERCURY .
OLEATE OF lVIERCURY .
GLYCYRRHIZA, in very fine powder .
ALTHEA, in very fine powder .
GLYCERIN .
HoNEY .

To make .
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2
Mol. wt. 758.47

NITROGENII MONOXIDUM
Nitrogen Monoxide

Nitrogen. Monoxid.Nitrous Oxide

precipitate is formed, which dissolves upon the subsequent addition of a few
cc. of sodium hydroxide T.S. ..- ­
Sulfuric acid containing 0.005 Gm. of selenous acid in each cc. g1ves w1th

MorphineSulfate a blue color, changing to green and then to brown. (Codeine
yields a green color, changing to blue and afterward to grass-green.) .
Sulfuric acid containing 0.005 Gm. of molybdic acid in each ce. gives with

Morphine Sulfate a purple color, changing to blue.
Sulfuric acid containing in each cc. one drop of formaldehyde T.S. yields

an intensely purple color with Morphine Sulfate.
With nitric acid Morphine Sulfate produces an orange-red color, fading

to yellow.
The addition of a few drops of freshly prepared ferric chloride T.S. to an

aqueous solution of Morphine Sulfate (1 in 100) produces a blue color, which
is destroyed by acids, by alcohol, or by heating.
Add potassium ferricyanide T.S., containing 1 drop of ferric chloride T.S.

in each cc., to an aqueous solution of Morphine Sulfate (1 in 100): a deep
blue color is produced at once (difference from codeine).
Barium chloride T.S. produces in an aqueous solution of Morphine Sulfate

a white precipitate, insoluble in hydrochloric acid.
Tests for purityTheash from 0.5 Gm. of Morphine Sulfate is negligible, page 439.

A solution of 0.5 Gm. of Morphine Sulfate in 15 ce. of distilletl' water re­
quires not more than 0.5 cc. of fiftieth-normal sodium hydroxide for neutrali­
zation, using 1 drop of methyl red T.S. as the indicator.
Dried to constant weight at 130° C., Morphine Sulfate loses not more than

12 per cent of its weight (water).
Warm 0.2 Gm. of Morphine Sulfate with 5 ce. of sodium hydroxide T.S.:

the mixture does not evolv_e a noticeable odor of ammonia (ammonium salt).
Add a fe drops of ferric chloride T.S. to 5 ce. of an aqueous solution of

Morphine Sulfate (1 in 30), previously mixed with 5 ce. of diluted hydro­
chloric acid: no red color is produced (meconate).
Dissolve 1 Gm. of_Morphine Sulfate in 10 cc. of sodium hydroxide T.S. ¡n

a separator, and shake the solution with three successive portions of 15 10
and 10 cc. of chloroform, passing the chloroformic solutions through a small
filter previously moistened with chloroform. Shake the combined chloro­
formic solutions with 5 cc. of distilled water, separate the chloroform, and
evaporate it carefully to dryness on a water bath. Add to the residue thus
obtamed \º ce. of fift1eth-normal sulfurw acid, heat gently until dissolved,
coo_l, add ~ drops of methyl red T.S., and titrate the excess of acid with
fif'tieth-normal sodium hydroxide: nót less than 7.5 cc. of the sodium hy­
droxide solution is required (foreign alkaloids).

StoragePreserve Morphine Sulfate in well-closed containers and protectedfrom light. '

AVERAGE DOSE-Metric, 0.008 Gm.-Apothecaries, Ys grain.

N,O
Mol. wt. 44.02

Nitrogen Monoxide contains not less than 95 per cent by volume of
N.O. Por convenience it is usually supplied in compressed form in
metallic cylinders.

Des ti d"P"O"% Physical properties-A colorless gas, having a slight, charaeteristic0 or ana in aqueous solution a somewhat sweetish taste. It supports the

(CH,ON).HSO,.5H.O

The sulfate of the alkaloid morphine.
Description and physical properties-White, feathery, silky crystals, or cubica!

masses of crystals, or a white, crystalline powder. It is odorless, and when
exposed to the air it gradually loses water of crystallization.
One Gm. of Morphine Sulfate is soluble in 15.5 cc. of water and in 565 ce.

of alcohol, at 25° C. One Gm. is soluble in 0.7 cc. of water at 80° C. and in
240 ce. of alcohol at 60° C. lt is insoluble in chloroform and in ether.

Tests for identity-Add a few drops of ammonia T.S, to 5 ce. of an aqueous solu­
tion of Morphine Sulfate (1 in 30), and gently shake the mixture: a white

MORPHINE SULFAS
Morphine Sulfate

Morph. Sulf.

Intimately mix 0.2 Gm. of Methylthionine Chloride ith about 0.5 Gm.
each of powdered potassium nitrate and anhydrous sodium carbonate, and
heat the mixture in a crucible until the organic matter is completely oxidized.
Dissolve the cooled residue in 15 ce. of diluted sulfuric acid, and evaporate
the solution over a llame until the vapors of sulfuric acid begin to evolve:
the residue so obtained meets the requirements of the test for arsenic, page
436.
Heat 0.5 Gm. of Methylthionine Chloride at a temperature below a red

heat until it is completely carbonized, boil the powdered residue with 10 ce.
of diluted nitric acid for five minutes, filter, and wash the residue with 10 ce.
of distilled water. Boil the combined fltrate and washings with 1 cc. of
nitric acid, add an excess of ammonia T.S. and filter if necessary: the liquid
remains clear upon the addition of an equal volume of hydrogen sulfide T.S.
(copper or zinc).

AssayPlace about 0.12 Gm. of Methylthionine Chloride, dried to constant weight
at 110° C. and accurately weighed, in a 500-cc. volumetric flask and dissolve
it in 100 ce. of distilled water. Add 50 ce. of sodium acetate solution (1 in 10)
and mix thoroughly, then add from a burette 50 ce. of tenth-normal iodine,
keeping the mixture in constant rotation. Stopper the flask and allow the
mixture to stand for fifty minutes, shaking it vigorously at intervals of ten
minutes. Add distilled water to make the mixture mensure 500 ce., mix
thoroughly, allow to stand for ten minutes, and filter through a filter that
has not been previously moistened. Reject the first 30 ce. of filtrate. Deter­
mine the excess of iodine by titration of 100 ce. of the subsequent filtrate
with tenth-normal sodium thiosulfate. Each ce. of tenth-normal iodine is
equivalent to 0.005328 Gm. of CA«HiNCIS.

Storage-Preserve Methylthionine Chloride in well-closed containers.

AVERAGE DOSE-Metric, 0.15 Gm.-Apothecaries, 2½ grains.



54 THE FIRST SUPPLEMENT TO THE PHARMACOPCEIA O THE UNITED STATES OF AMERICA 55

combustion of many substances. At a pressure of one atmosphere and at
Oº C. 1000 ce. of Nitrogen Monoxide weighs 1.977 Gm.
Nitrogen Monoxide is soluble in cold water; one volume of the gas dissolves

in about 1.5 volumes of water under normal pressure and at 20° C. lt is
more freely soluble in alcohol than in water.

Test for identityA saturated, aqueous solution of the gas possesses a distinctly
sweetish taste (distinction from ozygen).

Tests for purity-Pass 2000 ce. of Nitrogen Monoxide, measured under atmospheric
pressure at about 25° C., through 100 ce. of barium hydroxide T.S. (wluch
must be devoid of turbidity prior to the test) at such a rate that the test will
require about thirty minutes, all air being excluded. The tur_h1d1ty produccd,
if ány, does not exceed that produced when 1 ce. of a solution, prepared by
dissolving 0.2 Gm. of sodium_bicarbonate in 100 ce._ of _freshly boiled and
cooled distilled water, is added to another portion of banurn hydrox1de T.S.
under the prescribed conditions (carbon diozide). ... . .
Pass 2000 ce. of Nitrogen Monoxide, under the conditions described in the

preceding paragraph, through a mixture of 100 ce. of distilled water and
1 cc. of silver nitrato 'T.S. The liquid shows no greater degree of opalescence
than does a mixture of 100 ce. of distilled water and 1 ce. of silver nitrate
T.S., prepared at the same time as that through which the gas passes, mak­
ing the observation in 100-cc., low form Nessler tubes which are closely
similar in all respeets (halogens).
Dilute 0.3 ce. of methyl red T.S. with 400 ce. of boiling distilled water and

boil the solution for five minutes. Pour 100 ce. of the boiling solution into
each of three color comparator tubes of clear glass. Add 0.05 ce. of fiftieth­
normal sodium hydroxide to tube l and 0.1 ce. of fiftieth-normal hydrochloric
aeid to tube 2 and also to tube 3. Stopper the tubes and eool them to
room temperature. Pass 2000 ce. of Nitrogen Monoxide through the solu­
tion in tube 2 and at a rate requiring about thirty minutes for the passage
of the gas. The color of the solution in tube 2 should show no deeper shade
of yellow than that in tube 1 and no deeper shade of red than the solut10n
in tube 3 (acids or alkalies).
Pass 2000 ce. of Nitrogcn Monoxide, under the conditions described pre­

viously through a solution of 0.2 cc. of tenth-normal potassium permanga­
nate in 100 ce. of distilled water: neither the color nor the intensity of color
of the liquid is changed (reducing substances). ...
Pass 2000 ce. of Nitrogen Monoxide, under the conditions described pre­

viously, through 15 cc. of freshly preparel starch-potassium iodide T.S. to
which has been added 1 drop of glacial acetic acid. The color of the test solu­
tion is not altered by the passage of the Nitrogen Monoxide, as shown by
comparing it with another portio':i of the acidified starch-iodide T.S. through
which the gas has not passed (ozidizing substances).

Assay-Place a sufficient quantity of mercury in a 50-cc. to 100-cc. nitrometer or
gas burette, with a two-way stop-cock and two-way outlet, a.nd properly con­
nected with a balancing tube. Connect one of the intake tubes of the nitrom­
eter with a gas pipette of about 150-cc. capacity. Boil a sufficient quantity
of distilled water to fll the gas pipette, allowing a libera supply for replen­
ishing. Draw the water into the pipette while still hot, avoiding contact
with air as far as possible. Place the pipette in an ice bath at 0° C. When the
temperature of the water in the pipette reaches 0° C., reduce the pressure_ mn
the nitrometer tube and open the stop-cock controlling the connection with
the gas pipette. Draw the water (free from air bubbles) through the capil­
lary opening connection and stop-cock opening in the nitrometer. Close the
stop-cock. Having completely filled the nitrometer, the second stop-C<?CI<:
opening and intake tube with mercury, draw into the nitrometer, by reducing
the pressure in the tube, exactly 50 ce. of Nitrogen Monoxide, measured at

atmospheric pressure and at 25° C., from the full cylinder which must be in an
upright position and at 25° C. Clase thc stop-cock. Increase the pressure oí
the Nitrogen Monoxide in the nitrometer tube and open the stop-cock control­
ling the connection with the gas pipette, and force the entire volume of gas
into the pipette. Close thestop-cock, maintain the pipette at 0° C., and rock
rapidly shaking the water in contact with the gas as far as possible. Keep
the pr;ssure bulb of the gas pipette completely filled with boiled distilled
water reduced to Oº C. After about thirty minutes most of the gas will be
dissolved by the water. At this time, to facilitate the solution of the last
portian of the gas, draw some of the liquid into the nitrometer tube and force
the residual gas back upon thc surface of the liquid in the pipette. Continue
agitation until the volume of gas which remains does not change in volurne
after three consecutive agitations of at least two minutes each. Draw the
residual gas, if any, into the nitrometer tube and measure its volume imme­
diately at atmospheric pressure and at 25° C.
The volume of gas rcmaining undissolved should not exceed 2.5 ce., indi­

cating not less than 95 per cent by volume of NO in the gas ten.q

NUX VOlVIICA
Nu Vomica

Nux Vom.-Strychni semen P.I.

Nux Vomica is the dried ripe seed of Strychnos Nua-vomica Linné
(Fam. Loganiacem).
Nux Vomica yields not less than 1.15 per cent of strychnine.
Oescription and physical propertiesSeed orbicular, nearly flat, occasionally

somewhat bent, from 10 to 30 mm. in diameter, and from 3 to 5 mm. in
thickness; externally grayish or greenish-gray, covered with appressed
hairs, giving ita silky luster; hilum indicated by a circular scar at the center
of one of the flattened sides, and connected with the micropyle by a ridge;
very hard when dry; internally showing a thin and hairy seed-coat and a
large grayish-white endosperm at one end of which is embedded a small
embryo with two broadly ovate, 5- to 7-nerved cotyledons; inodorous;
taste intensely and persistently bitter.

Powdered Nux Vomica-Light gray; consisting chiefly of thick-walled endosperm
cells containing globules of a fixed oil and a fe small aleurone grains; frag­
ments of strongly lignified, non-glandular hairs, thewalls of the latter possess­
ing large, circular, or long, slit-like pores. In the tissues of the adhering pulp
occur a few small, nearly spherical starch grains.

Assay-Place 15 Gm. of Nux Vomica, incoarse powder, in a flask or bottle, add
150 cc. of a mixture of 3 volurnes of ether and 1 volurne of chloroform, agitate
the mixture, and allow it to stand for about two minutes. Then add 10 ce.
of stronger ammonia T.S., agitate thoroughly, stopper the container securely
and shake frequently, but gently, during one hour. Now allow the mixture
to stand for telve hours or over night in a cool place. At the expiration
9Éthis period, shake the container gently for ffteen minutes, and then_allow
t e liquids to separate. Decant 100 ce. of the liquid (representing 10 Gm. of%}Vomica), aid transfer it to a separator, rinsiñg the_container ith a little
e orofo~ and adding the rinsings to the separator. Now add about 40 ce.
of approximatelynormal sulfuric acid to the separator and shake the mixture
gently for five minutes, then allow the liquids to separate, and draw off the
acid layer into another separator and repeat with successive portions of the
acid, until the ethereal liquid is completely extracted. (Test for the complete
extraction of the alkaloids as directed on page 464.)
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To the combined acid solutions in the separator, add a small piece of red
litmus paper and 50 ce. of chloroform, and follow with sufficient ammonia
T.S. to render the aqueous layer alkaline and, after gently shaking, add 2 or
3 cc. more of the ammonia T.S. Now shake the mixture thoroughly, but
gently, for about ten minutes, and allow the liquids to separate. Draw off the
chloroform into a container and repeat, with additional portions of chloro­
form, until all of the alkaloid is extracted. Extract the combined chloro-
formic solution with successive portions of acidulated water until it is com­
pletely extracted. Now add ammoniaT.S. until the combined acid·solutions
are alkaline and then completely extract the alkaloids with successive portions
of chloroform.

Carefully evaporate the combined chloroformic extracts to dryness on
a water bath, dissolve the residue by warming with 15 ce. of approximately
3 per cent sulfuric acid, cool, and then add 3 cc. of a mixture of equal parts
of nitric acid and a 5 per cent solution of sodium nitrite in distilled water,
stir well, and allow to stand for exactly ten minutes at room temperature.
At the expiration of this period, pour the red solution into a separator con­
taining 50 ce. of chloroform, rinse the flask ith distilled water, and add the
rinsings to the separator. Now immediately add suffcient 10 per cent
sodium hydroxide solution to the contents of the separator to render it
distinctly alkaline to litmus paper, and then add a few ce. more of the hy­
droxide solution. Shake the mixture gently for ten minutes and allow the
liquids to separate. Draoff the chloroformic layer into another separator
and repeat the shaking out with additional portions of chloroform until the
alkaloid is completely extracted. Add 10 ce. oí distilled water to the com­
bined chloroformic extract, shake the mixture gcntly, and add a small piece
of red litmus paper. The litmus paper should indicate not more than a slight
alkalinity, If the water, after shaking with the chloroform, is strongly alka­
line, draw off the chloroform into another separator, and shake it with another
10 ce. of distilled water. Draw off the chloroform, passing it through a filter
puper moistened with chloroform, into a container. Wash the flter paper with
warm chloroform and add it also to the container. Now shake out the com­
bined water extract with 5 ce. of chloroform and draw off all of the chloroform
through a chloroform-moistened filter paper as befare.
Evaporate the combined chloroform very careíully on a water bath nearly,

but not quite, to dryness. Add to the moist residue 6 ce. of tenth-normal
sulfuric acid and follow by 30 ce. of distilled water. Heat the mixture on a
water bath until the alkaloid is dissolved and the odor of chloroform is dissi­
pated. Cool to room temperature and titrate the excess of acid with fiftieth­
normal sodium hydroxide, using 1 drop of methyl red T.S. as the indicator.
Each cc. of tenth-normal sulfuric acid is equivalent to 0.03342 Gm. of strych­
nmne.

PreparationsExtractum Nucis Vomicae, Tinctura Nueis Vomicae.

AVERAGE DOS-Metric, 0.1 Gm.-Apothecaries, 1grains.

OLEUM MORRHUE
Cod Liver Oil
01. Morrh.

The partially destearinated fxed oil obtained from fresh livers of

Gadus morrhua Linné and other species of the Family Gadide. Cod
Liver Oil may be fiavored by the addition of not more than 1 per cent of
any one or any mixture of fiavoring substances recognized in this Pharma­
copceia. Cod Liver Oil contains in each Gm. at least 600 U. S. P. Units
of Vitamin A and at least 85 U. S. P. Units of Vitamin D.*
The Vitamin A potency and Vitamin D potency of Cod Liver Oil

when designated shall be expressed in "United States Pharmacopceia
Units" per gram of oil and may be referred to as "U. S. P. Units."

Description and physical propcrties-A thin, oily liquid, having apeculiar, slightly
fishy, but nota rancid odor, anda fishy taste.
Cod Liver Oil is slightly soluble in alcohol, but is freely soluble in ether

in chloroform, in carbon disulfide, and in ethyl acetate. '
Tests for identity and puritySpecific gravity 0.918 to 0.927 at 25 º C.

A solution of 1 drop of Cod Liver Oil in 1 ce. of chloroform, when shaken
with 1 drop of sulfuric acid, acquires a violet-red tint, gradually changing
to reddish-brown.
When viewed transversely in a tall, cylindrical, standard oil-sample bottle

of colorless glass of about 120 ce. capacity, the color of Cod Liver Oil shall
not be more intense than that of a mixture of 11 ce. of cobaltous chloride
0.S., page 557, 76 cc. of ferric chloride C.S., page 558, and 33 cc. of distilled
water, in a similar bottle of the sameinternal diameter.
Dissolve 2 Gm. of Cod Liver Oil, accurately weighed, in 30 ce. of a mixture

of equal volumes of alcohol and ether, the mixture having been previously
neutralized with tenth-normal sodium hydroxide, using 5 drops of phenol­
phthalein T.S. as the indicator, and boil the oil solution gently under a reflux
condenser for ten minutes. Cool and titrate the mixture with tenth-normal
sodium hydroxide to the production of a pink color which persists after
shaking for thirty seconds. Not more than 1 ce. of tenth-normal sodium
hydroxide is required free acid).

Unsaponifiable matter: not more than 1.3 per cent, page 446.
Fil! a tall, cylindrical, standard oil-sample bottle of about 120 ce. capacity

with Cod Liver Oil, at a temperature between 23 º and 28 ° C., stopper, and
immerse the bottle in a mixture of ice and distilled water for five hours. The
oil remains fluid and does not deposit stearin (undestearinated cod liver oil).

Saponification value: not less than 180 and not more than 192, page 445.
When carbon dioxide has been used as a preservative, the oil must be exposed
in a shallow dish in a vacuum desiccator for twenty-four hours before weighing
the sample for determination of the saponification value.
Iodine value: not less than 145 and not more than 180, page 445.

Assay-Proceed as directed under Assays far Vitamins A and D in Cod I.tiuer Oil,
page 478.

Storage-Preserve Cod Liver Oil in a cool place, in well-closed containers which
have been thoroughly dried before filling. Cod Liver Oil may be bottled or
packaged in a vacuum or in the presence of an inert gas.

Preparation-Emulsum Olei Morrhu.

One "United States Pharmacopeia Unit of Vitamin A" is equal, in growth
P9moting and_antiophthalmic activities for the rat, to_ one International_ Unit of
ita.min A as defined and adopted by the Conference of Vitamin Standards of the
Jermanent Commission on Biological Standardization of the League of Nations in
une of 1931; one "United States Pharmacopeia Unit of Vitamin D" is equal, in
jraghitie potency for the rat, to_one Interna.tional Unit of Vitamin D as defined
<,94opted by the Conference of Vitamin Standards of thePermanent Commission

on 3iological Standardization of the League of Nations in June of 1931.
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AVERAGE DAILY DOSEInfants and adults,
Metrio Apothecarie
8 cc.-2 fluidrachms.

NoteCod Liver Oil containing more than the mínimum U. S. P.
requirements for both vitamin A and vitamin D may be administered in
proportionally lower doses.

OPIUM
Opium

Gum Opium

Opium is the air-dried, milky exudation obtained by incising the
unripe capsules of Papaver somniferum Linné or its variety album
De Candolle (Fam. Papaveracere).

Opium in its normal, air-dried condition yields not less than 9.5 per
cent of anhydrous morphine.

Description and physical properties-In more or less rounded, somewhat flattened,
masses, usually about 8 to 15 cm. in diameter; externally dark brown,
covered with fragments of poppy leaves and at times with fruits of a species
of rumex adhering from the packing; more or Iess plastic when fresh, becoming
hard and brittle or tough on keeping; internally, coarsely granular or nearly
smooth, dark brown, frequently interspersed with lighter areas, somewhat
lustrous; odor characteristic, narcotic; taste very bitter, characteristic.

Assay-Triturate m a mortar 6 Gm. of the Opmm to be assayed wluch, if fresh,
should be in very small pieces, and if dry, in fine powder, with about 40 ce.
of distilled water for fifteen minutes. Transfer the mixture completely to a
flask with the aid of 30 ce. of warm distilled water, stopper the flask, and shake
it every ten minutes, or continuously in a mechanical agitator, during one
hour. Pour the contents as evenly as possible upon a wetted filter of from
10 to 11 cm. in diameter or, preferably, upon a sintered glass funnel attached
to a suction flask. When the liquid has drained off, wash the residue with
about 20 ce. of distilled water, carefully dropped upon the edges of the flter
and its contents. Transfer the moist residue to a mortar, rub it to a smooth
paste, then rinse it into the original flask with 40 ce. of distilled water, agitate
it thoroughly during ten minutes, and return the entire mixture to the flter.
When the liquid has drained off, wash the residue with small portions of
distilled water until the washings are nearly colorless. Evaporate the fltrates
and washings, in a tared dish, to about 30 Gm. and allow to cool. Now add
3 Gm. of freshly slaked lime, triturate the mixture for ffteen minutes, and
transfer it completely to a tared flask with the aid of small portionsof distilled
water. Then add sufficient distilled water to make the mixture weigh 54 Gm.
and mix well. Filter the mixture using a filter from 10 to 11 cm. in diameter,
which has not been previously moistened, collecting the filtrate in a dry
cylinder or small flask. During the fltration keep the funnel covered with a
glass plate and its stemwell within the neck of the receiving vessel.
Place 34 Gm. of this filtrate (corresponding to 4 Gm. of Opium) in an

Erlenmeyer flask of suitable capacity, add 2 ce. of alcohol and 15 cc. of ether,
and, after shaking the mixture, add 1 Gm. of ammonium chloride. Stopper
the flask, shake it frequently during ten minutes and set it aside in a cool

(10º C. to 15° C.) place over night. Remove the stopper and brush any ad­
hering crystals back into the flask. Decant the ethereal !ayer through a small
filter paper. Rinse the flask and contents with 15 ce. of ether and pass these
washings through the filter, and again wash the flter with an additional small
quantity of ether. When ali of the ether has passed through the filter, pour
the aqueous layer upon the filter without trying to remove the crystals from
the flask. Wash the crystals in the flask and the contents of the filter with
distilled water, previously saturated with morphine, until the washings are
colorless. Then add a few drops of distilled water to displace the mor­
phinated water. Add to the flask containing the crystals about 15 ce. of
boiling neutral methanol, agitate to dissolve as much of the morphine as
possible, and pour the boiling solution over themorphine on the filter, receiving
the filtrate in a suitable dry flask. Repeat this treatment with boiling, neutral
methanol from eight to ten times, using from 5 to 7 cc. each time, until all
of themorphine has been dissolved. Cool this solution and add exactly 25 ce.
of tenth-normal suifuric acid. Dilute this solution with 75 ce. of distilled
water and boil it carefully or evaporate it on a steam balo volume of
about 50 ce. Cool the liquid, and titrate the oxcess of acid with tenth-normal
sodium hydroxide, using methyl red T.S. as theindicator. Bach cc. of tenth­
normal acid is equivalent to 0.02852 Gm. of anhydrous morphine.

PreparationsMistura Opii et Glyeyrrhize Composita (from Camphorated
Tmcture of Opium), Opium Granulatum, Opium Pulveratum, Pulvis Ipeca­
cuanh et Opii (from Powdered Opium), Tinctura Opii (from Granulated
Opium), Tinctura Opii Camphorata (from Opium or Tincture of Opium).

AVERAGE nosE-Metric, 0.06 Gm.-Apothecaries, 1 grain.

OXYGENIUM
Oxygen
Oxygen.

At. wt. 16
Oxygen contains not less than 99 per cent by volume of O. Far

convenience it is usually supplied in compressed form in metallic cylin­
ders.
Description and physical properties-A colorless odorless tasteless gas which

supports combustion more energetically than air. A IÍter of Oxygen' at one
atmosphere pressure and 0° C. weighs 1.429 Gm.
7 01e volumeof Oxygen dissolves in about 32 volumes of water and in about
volumes of alcohol at 20° C., and at 760 mm. pressure.4?Y}r identity_A gloying spliníter f wood held í Oxygen bursts into ame.5 st 0b punt.>:_--;;-Pass 2000 ce. of Oxygen measured under atmospheric pressure

qt about_ 25' C., through 100 cc. 6f barium hydroxide T.S. (vhich iust be"?",g, turbidíty prioro ihe test) si such g rae ihát he test will require
!nou urty mmutes, ali air being excluded. The turbidity produced if¡k?';3 pgtgxceed' that prodacéd when 1_ ce. oí a solution, prepared'byj,3$],}$"7 1.2 Gm. of sodiur bicarbonate in 100 cc. of fresbly boiléd, cooleá2!}2$%," added to aoiiier ió@-cc. poro r iaiim'yárotd is..,"9,é- of Oreen, uder te goarios desertea p the precegine
nitrt '' g mixture of 100 cc. of distilled water _and 1 cc. of silver
mixture ~f ·10Jhe hqUI_d ~hows no greater degree of opalescence than does a
at the sar _ e. of distilled water and_l cc. of silver nitrate T.S., prepared
vati ,""}? time as that through hich_the gas passes, mgking tle óbser­(hakn m) 00-cc., lowform Nessler tubes which are closely similar in ali respectsgens.

o
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Dilute 0.3 ce. of methyl red T.S. with 400 ce. oí boiling distilled water and
!.ioil the solution for tive minutes. Pour 100 cc. of the boiling solution into
ach of three color-comparator tubes of clear glass. Add 0.05 cc. of fittieth­
normal sodium hydroxide to tube 1, 0.1 ce. of fütieth-normal hydrochloric
acid to tube 2 and also to tube 3. 8topper the tubes and cool them to room
temperature. Pass 2000 ce. of Oxygen through the solution in tube 2 at a
rate requiring about thirty minutes for the passage of tlle gas. 'lhc color of
the solution in tube 2 should show no deeper shade of yellow than tube 1,
and no deeper shade of red than the solution in tube 3 (acids or alkalies).
Pass 2000 ce. of Oxygen, under the conditions previously described, through

15 ce. oí freshly prepared starch-iodide T.S. to which has been added 1 drop
of glacial acetic acid. The color oí the test solution is not altered by the
passage of the Oxygen, as shown by comparing it with another portian of the
acidified starch-potass,um iodide T.S. through which the gas has not bcen
passed (ozidizing substances). . .

Oxygen meets the requirements of the test for carbon monozide in gases,
page 441.

Assay-Place a sufficient quantity of mercury in a 100-cc. calibrated nitrorneter,
provided with a two-way stop-cock and a two-way outlet, and properly con­
nected with a balancing tube. Connect one oí the intake tubes of the nitrome­
ter with a gas pipette of suitable capacity. Place in the pipette a coi! of
copper wire which extends to the uppermost portion of the bulb, and add
about 125 ce. of ammonium chloride-amrnonium hydroxide T.S. Draw the
liquid (free frorn o.ir bubbles) through the capillary opening connection and
stop-cock opening in the nitrometer by reducmg the pressure m the mtrometer
tube and open.ng the stop-cock controlling the connection with the gas pipette.
Then close the stop-cock. Having completely flled the nitrometer, the other
stop-cock opening and the other intake tube with mercury, draw into the
nitrometer exactly 100 ce. of Oxygen measured at atmospheric pressure and
25° C. by reducing the pressure in the tube. Close tlus stop-cock. Increase
the pressure on the Oxygen in the nitrometer tube and open the stop-cock
controlling the connection with the gas pipette. Force th_e entue volume of
gas into the pipette. Close the. st~p-cock and rock the p1pette gently, pro­
viding frequent contact of the liquid, gas and copper spiral. At ~he_ end of
fifteen minutes most of the gas will have been ubsorbed by the liquid. At
this time to facilitate the absorption of the last portion of the gas, draw sorne
of the lijuid into the nitrometer tube and force the residual gas back upon
the surface of the liquid in the gas pipette. Agam rock the pipette until n_o
further diminution in the volume of gas occurs. Draw the residual gas, if
any, into the nitrometer tube and measure its volume at atmospheric pres-
suré and 25°C. . .. ..
The volume oí gas remaining undissolved should not exceed 1 cc., indicating

not less than 99 per cent by volume of O in the gas tested.

Mol. wt. 413.23

PHYSOSTIGMINE SALICYLAS
Physostigmine Salicylate
Physostig. Salicyl.Eserine Salicylate

H
HN.CH, C CH,
Oo•gd-CH,

al.AAC N H N
H OH, CH,

A polymer [(CH,. CHO)] of acetaldehyde.

Description and physical properties-A colorless, transparent liquid. It has a
trong, characteristic, not unpleasant or pungent odor, but a disagreeable

"%,,¿. Paraldehydeis soluble in gbout8 ge, ofwater gt 25°0. 0ne
cc. is soluble in 17 cc. of boiling water. It is miscible with alcohol, chloroform,
ether. and with volatile oils.

Tests for Ídentity-Specific gravity: about 0.990 at 25º C.
It distils between 120º and 125° C., page 439.
Congealing point: not below 11 ° C.
When heated with a small quantity of diluted sulfuric acid, Paraldehyde is

converted into acetaldehyde, rccognizable by its odor.
Tests for purity-Heat 5 ce. of Paraldehyde on a water bath: no disagreeable

odor is noticeable as the last portions evaporate (impurities derived JromJusel
oíl) and not more than 0.003 Gm. of residue remains.

One ce. of Paraldehyde forms with 10 ce. of distilled water, at 25° C. a
clear solution, free from oily drops (amyl alcohol). A 5-cc. portion of this
solution, acidulated with a drop of hydrochloric acid, yields no turbidity
on the addition of 3 drops of barium chloridc T.S. (sulfate). Another 5-cc.
portion, acidulated with 1 drop of nitric acid, yields no opalescence at once
on the addition of 3 drops of silver nitrate T.S. (chloride).

A mixture of 6 ce. of Paraldehyde and 8 ce. of alcohol with 1 drop of phenol­
phthalein T.S. acquires a pink color upon the addition of 0.5 cc. of normal
sodium hydroxide (free acid).
Place 100 ce. of distilled water in a 300-cc. Erlenmeyer flask, add 5 cc. of

Paraldehyde, and shake the mixture gently until solution is complete. Add
5 cc. of a solution of hydroxylamine hydrochloride (made by dissolving
exactly 3.5 Gm. of hydroxylamine hydrochloride in suflicient distilled water
to make 100 ce.). Shake the mixture gently for thirty seconds, add 2 drops
of methyl orange T.S., and titrate 1mmedmtely w1th half-normal sodium
hydroxide. Run a blank with 5 ce. of the sume hydroxylamine hydrochloride
solution in 100 ce. of distilled water: the difference between the two deter­
minations shall not exceed 1 ce. of half-normal sodium hydroxide solution
(acetaldehyde).

Storage-Preserve Paraldehyde in well-closed containers, in a cool place and
protected from light.

AVERAGE DOSE-Metric, 2 cc.-Apothecaries. 30 minims.

Mol. wt. 132.09

PARALDEHYDUM
Paraldehyde

Paraldehyd.-ParacetaldehydeCH,•n,c. b.cm,"'°/
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The salicylate of an alkaloid obtained from the dried ripe seed of
Physostigma venenosum Balfour (Fam. Leguminos;-e).

Description and physical properties-Colorless or faintly yellow, shining, odorless
crystals. Physostigmine Salicylate acquires a red tint when long exposed
to light and air.

Caution-Physostigmine Salicylate is eztremely poisonous.
One Gm. of Physostigmine Salicylate is soluble in 75 cc. of water, in 16 ce.

of alcohol, in 6 cc. of chloroform, and in 250 ce. of ether, at 25° C. One Gm.
is soluble in 16 ce. of water at 80 ° C., and in 5 ce. of boiling alcohol.

Tests for identityA cold, saturated aqueous solution of Physostigmine Salicylate
is neutral, or only faintly acid to litmus paper. Upon standing, the solution
usually acquires a pink color.
Evaporate about 0.005 Gm. of Physostigmine Salicylate on a water bath

with a fcw drops of ammonia T.S.: a blue residue remains which, when
dissolved in alcohol, yields a red, fluorescent solution upon the addition of an
excess of acetic acid.

Add a few drops of sodium hydroxide T.S. to 5 cc. of a cold, saturated
aqueous solution of Physostigmine Salicylate: a pink color rapidly develops.
Ferric chloride T.S. produces a deep violet color m 11n 11queous solut10n

of Physostigmine Salicylate.
Tests for purityThe ash from 0.1 Gm. of Physostigmine Salicylate is negligible,

page 439. . . . .
The solution prepared by dissolvmg 0.1 Gm. of Physostigmine Salicylate

in 5 cc. of sulfuric acid, after standing for five minutes, has no more color
than mntching fluid I, described under the test for carbonizable substances,
pge 441. .
Precipitate the salicylic acid from 10 cc. of a cold, saturated aqueous solu­

tion of Physostigmine Salicylate with a slight excess of diluted hydrochloric
acid, and filter: the filtrate is not rendered turbid at once by the addition of
5 drops of barium chloride T.S. (sulfate).

Storage-Preserve Physostigmine Salicylate in air-tight containers and protected
from light.

AVERAGE DOSE-Metric, 0.002 Gm.-Apothecaries, ½o grain.

PILOCARPINE NITRAS
Pilocarpine Nitrate

Pilocarpin. Nitras
CGHG.CHCH.CH.C-N.CH,

ob n, u n .mo,
"o/ "'-N-1'

CHO±N.HNO,

The nitrate of an alkaloid obtained from the dried leaflets ofPlocarpus
JaborandiHolmes, or of Plocarpus microphyllus Stapf (Fam. Rutace;-e).

Description and physical properties-Shining, colorless crystals. It is stable in
the air.

G; 3 Pilocarpine Nitrate is soluble in 4 cc. of water and in 75 cc.
0n%,¿E,3S 'ore Gm. is solubie in 2i cc. oí sloíoi at so d. 1is

of aleo O • ª · · th• soluble in ch]oroform or in e er. ¡a o 55
m .d ft Pilocarpine Nitrate melts between 170 and 173 C., page 45 .

Tests"%,,"%," 'sitio 6r jilocarie i@rafe i i ?o) is si&is a@id to

li";W<U?E"}; o.o1 to 0.02 G. f PIlocarpine Nirate in 2 c, ot_asted
;' si tibe, add 2 ce. of fsiily a@id lydrogcn peroid@ Ts.,ad
the mixture with about 1 ce. of benzene. Add 3 or 4 drops of a solution

}"{4um dichromate (ú in 309) and shake the mixture gently: thg benzene
ir acquires a violet color, while the aqueous_layer remains yellow (dis­
tinction from other alkaloids). (If Jl!Ore. than 0.02 Gm. of the salt is used,
the benzene turns blue and the reaction is no longer characteristic.)
Mix an aqueous solution of Pilocarpine Nitrate with an equal volume of

ferrous sulfate T.S., and superimpose the mixture upon 5 ce. of sulfuric acid,
contained in a test tube: the zone of contact becomes brown.

Tests for purity-The ash from 0.1 Gm. of Pilocarpine Nitrate is negligible, page
43
fhe solution produccd by dissolving 0.1 Gm. of Pilocarpine Nitrate in

5 ce. of sulfuric acid has no more color than matching fluid A, described
under the test for carbonizable substances, page 441.

Add a few drops of silver nitrate T.S. to 5 cc. of an aqueous solution of
Pilocarpine Nitrate (1 in 50), acidulated with nitric acid: the mixture does
not at once produce an opalescence (chloride).

Add ammonia T.S. or potassium dichromate T.S, to 10 ce. of an aqueous
solution of Pilocarpine Nitrate (1 in 100): the mixture is not turbid (various
foreign alkaloids).

Storage--Preserve Pilocarpine Nitrate in well-closed containers and protected
from light.

AVERAGE DOSE-Metric, 0.005 Gm.-Apothecaries, ½'2 grain.

PITUITARIUM POSTERIUS

Posterior Pituitary
Pituitar. Post.Pituitarium U. S. P. X, Pituitary, Hypophysis Sicca.

The cleaned, dried, and powdered posterior lobe obtained from the
pituitary body of domesticated animals which are used for food by
man. The pituitary body must be removed from the animal imme­
diately after slaughtering and then dried at once or kept frozen untiJ
dried.

Description and physical propertiesA yellowish or grayish amorphous poder,
having a characteristic odor. It is only partially soluble in water.

StoragePreserve Posterior Pituitary in well-closed containers, in a cool pince.
PreparationLiquor Pituitarii Posterioris (from fresh posterior lobe).

Mol. wt. 271.16
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POTASSII CITRAS
Potassium Citrate

Pot. Cit.

Mol. wt. 782.51(OHe,O±N).HSO,.2H.O
The sulfate of an alkaloid obtained from cinchona.
Dcscription and physical propertiesFine, needle-like, white crystals, frequently

cohering in masses. The salt is odorless, has a very bitter taste, and darkens
on exposure to light.

One Gm. of Quinidine Sulfate is soluble in about 90 ce. of water, and in
10 ce. of alcohol, at 25 ° C. One Gm. is soluble in about 15 ce. of boiling
water. It is soluble in chloroform, but almost insoluble in ether.

Tests for identity-An aqueous solution of Quinidine Sulfate (1 in 100) is neutral
or slightly alkaline to litmus paper, and is dextrorotatory (quinine sulfate is
levorotatory).

An aqueous solution of Quinidine Sulfate acidulated with diluted sulfuric
acid exhibits a vivid blue fluorescence.

Add I or 2 drops of bromine T.S. to 5 ce. of an aqueous solution of Quini­
dine Sulfate (1 in 1000) and follow with 1 ce. of ammonia T.S.: the liquid
acquires an emerald-green color due to the formation of thalleioquin.
To 5 ce. of an aqueous solution of Quinidine Sulfate (1 in 100) add 1 ce.

of silver nitrate T.S., and stir the mixture with a glass rod: a white precipi­
tate appears after a short interval (difference from many other alkaloids).

Barium chloride T.S. produces in an aqueous solution of Quinidine Sulfate,
. a white precipitate which is insoluble in hydrochloric acid.
Tests for purityDry Quinidine Sulfate to constant weight at 120° C.: the loss

in weight does not exceed 5 per cent (water).
Ash: not more than 0.1 per cent, page 439.
The solution produced by dissolving 0.2 Gm. of Quinidine Sulfate in 5 cc.

of sulfuric acid has no more color than matching fluid M, described under
the test for carbonizable substances, page 441.

One Gm. of Quinidine Sulfate dissolves in 5 ce. of a warm mixture of 2
volumcs of chloroform and 1 volume of dehydrated alcohol with not more
than a slight turbidity (ammonium or other inorganic salts).
Dissolve 0.5 Gm. of Quinidine Sulfate in 15 cc. of boiling distilled water,

and add a solution of 0.5 Gm. of potassium iodide in 5 ce. of distilled water,
which, if necessary, has previously been neutralized to litmus paper with
tenth-normal sulfuric acid: a white precipitate appears. Mix well, cool
the mixture to 15° C,, and keep it at this temperature for one hour with
frequent agitation. Filter, and add 2 drops of ammonia T.S. to the fltrate:
the mixture does not become turbid within one minute (other cinchona alka­
loids).

StoragePreserve Quinidine Sulfate in well-closed containers and protected from
light.

AVERAGE DOSE-Metric, 0.2 Gm.-Apothecaries, 3 grains,
four times a day.

Mol. wt. 324.34

Potassium Citrate [CH,. OH. (COOK)~.H,O], when rendered an­
hydrous by drying at 180° C., contains not less than 99 per cent of
C¿H,.OH. (COOK). It cont ains not less than 3 per cent and not more
than 6 per cent of water.

Description and physical properties-Transparent crystals, or a white, granular
powder. It is odorless, and has a cooling, saline taste, and is deliquesccnt
when exposed to moist air.

One Gm. of Potassium Citrate is soluble in about 1 ce. of water at 25 ° C.
It is almost insoluble in alcohol and is freely soluble in glycerin.

Tests for identityAn aqueous solution of Potassium Citrate (1 in 10) responds
to the tests for potassium, page 452, and for citrate, page 449.

Tests for purity-An aqueous solution of Potassium Citrate (1 in 20) is alkaline
to litmus paper, but a 10-cc. portien of the solution does not become red when
treated with l drop of phenolphthalein T.S.

A solution of 1 Gm. of Potassium Citrate in 1 ce. of distilled water does not
depositacrystalline precipitate on the addition of 1 ce. of acetic acid (tartrate).

An aqueous solution of the salt meets the requirements of the test for
heavy metals, page 447.

An aqueous solution of the salt meets the requirements of the test for
arsenic, page 436. ·
Dissolve 10 Gm. of Potassium Citrate' in 20 ce. of distilled water, add 2 ce.

of sulfurous acid, and boil the mixture until it is almost free of the odor of
sulfur dioxide. Cool the solution, mix it with 1 ce. of sodium cyanide T.S.
and immediately add enough stronger ammonia T.S. to give the mixture a
slight odor of ammonia. Transfer the solution to a 50-cc. graduated, glass­
stoppered cylinder, dilute it with sufficient distilled water to make the mixture
measure 50 ce., and add 3 drops of sodium sulfde T.S. Agitate the mixture
and view it downward against a white surface. Its color, if any, is not more
intense than the similarly observed color of a control solution prepared as
follows: dissolve 2 Gm. of reagent ammonium chloride in 20 ce. of distilled
water, add 2 ce. of a solution containing 0.08 Gm. of lead nitrate in 1000 ce.
of distilled water, and then 1 ce. of diluted hydrochloric acid. Treat this
solution with the same quantities of sulfurous acid, sodium cyanide T.S.
and stronger ammonia T.S., as were used in the test mixture, transfer it to
another 50-cc., glass-stoppered cylinder, then dilute it with sufficient distilled
water to make the mixture mensure 50 cc., and add 3 drops of sodium sulfide
T.S. Before the addition of the sodium sulf6de T.S. the liquid must possess a
distinct odor of ammonia, and the two cylinders used must be matched, be of
practically colorless glass, and have equal internal diameters (lead).
Weigh accurately about 2.5 Gm. of the salt and dry it to constant weight at

180 ºC. The loss in weight is not less than 3 per cent and not more than 6
per cent (water). . . . .

Assay-Weigh accurately about 2 Gm. of the dried salt obtained in the preceding
test and proceed as directed under the assay for alkali salts of organic acids,
page 439. Each ce. of half-normal sulfuric acid is equivalent to 0.05106 Gm.
of CGH4.OH.(COOK).

Storage-Preserve Potassium Citrate in air-tight containers.
PreparationPotassii Citras Efervescens.

AVERAGE DOsEMetric, 1 Gm.Apothecaries, ló grains.
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Description and physical properties-White or colorless crystals, usually needle­
like, or a white, crystalline powder. It is odorless, and has a very bitter taste.
It effiorcsccs on exposure to dry air, and turns yellow on exposure to light.

QUININE DIHYDROCHLORIDUM
Quinine Dihydrochloride

Quin. Dihydrochlor.
Mol. wt. 397.13

Description and physical propertiesA white, odorless powder, having a very
bitter taste.
One Gm. of Quinine Dihydrochloride is soluble in about 0.6 cc. of water

and in 12 ce. of alcohol, at 25° 0. It is slightly soluble in chloroform and
very slightly soluble in ether. ·

Tests for identity-An aqueous solution of Quinine Dihydrochloride is strongly
acid to litmus paper.

_Add 2 or 3 drops of bromine T.S. to 5 cc. of an aqueous solution of Quinine
Dihy_droch.londe (1 m 1000), and followwith 1 ce. of ammonia T.S.: the liquid
acquires an emerald-green color due to the formation of thalleioquin.
Silver nitrate T.S. added to an aqueous solution of Quinine Dihydrochloride

(1 ~ 20) produces a white precipitate, which is insoluble in nitric acid but,
which after fltration is soluble in ammoni T.S.

Tests for purity-Dry Quinine Dihydrochloride to constant weight at 100° C.:
the loss in weight does not exceed 3 per cent (water).
Ash: not more than 0.05 per cent, page 439.
The solution produced by dissolving 0.2 Gm. of Quinine Dihydrochloride

in 5 ce. of sulfuric acid has no more color than matching fluid M, described
under the test for carbonizable substances, page 441.

One Gm. of Quinine Bisulfate is soluble in 9 ce. of water, in 23 ce. of alcohol,
in 15 cc. of glycerin, in 625 ce. of chloroform, and in 2500 ce. of ether, at 25° C.
One Gm. is soluble in 0.7 ce. of boiling water and in 0.7 ce. of alcohol at 60° C.

Tests for identity-An aqueous solution of Quinine Bisulfate (1 in 20) is strongly
acid to litmus paper, and has a blue fluorescence.
Add 2 or 3 drops of bromine T.S. to 5 cc. of an aqueous solution of Quinine

Bisulfate (1 in 1000), and follow with 1 ce. of ammonia T.S.: the liquid
acquires an emerald-green color duc to the formation of thalleioquin.
Barium chloride T.S. produces in an aqueous solution of Quinine Bisulfate

a white precipitate, which is insoluble in hydrochloric acid.
Its solution is strongly lavorotatory, page 459.

Tests for purity-Dry Quinine Bisulfate to constant weight at 100° C.: the loss
in weight does not exceed 24 per cent (water).
Ash: not more than 0.05 per cent, page 439.
The solution produced by dissolving 0.2 Gm. of Quinine Bisulfate in 5 cc.

of sulfuric acid has no more color than matching fluid M, described under the
test for carbonizable substances, page 441.
Heat 0 3 Gm. of Quinine Bisulfate with 3 cc. of sodium hydroxide T.S. on

a water bath: the mixture <loes not at once evolve the odor of ammonia
(ammonium salts).
Dissolve 2.52 Gm. of Quinine Bisulfate in a mixture of 20 ce. of alcohol

and 50 ce. of hot distilled water, and neutralize the solution with normal
sodium hydroxide, using 2 drops of methyl red T.S. as the indicator. Evapo­
rate the solution to dryness on a water bath, powder the residue mix it in a
test tube with 20 ce. of distilled water, and complete the test for oÍher einchona
alkaloids as directed under Quininae Sulfas, page 318.

Storage-Preserve Quinine Bisulfate in well-closed containers and protected from
light.

AVERAGE DOSE-Metric, 1 Gm.-Apothecaries, 15 grains.

.3H,O

Mol. wt. 378.25

Mol. wt. 548.39

QUININA
Quinine

CHa4O±N4. 3H.O
An alkaloid obtained from cinchona.
Description and physical properties-Awhite, micro-crystalline powder. Quinine

is odorless, and has a bitter taste, which is intense and persistent. It is
effiorescent in dry air.
One Gm. oí Quinine is soluble in 1560 ce. of water, in 0.8 ce. of alcohol

in 1.1 ce. of chloroform, in 1.9 ce. of ether, and in 1890 ce. of ammonia water.
at 25° 0. úne Gm. is soluble in 800 ce. of boiling water. '

Tests for identity-An alcoholic solution of Quinine (1 in 10) is alkaline to litmus
paper, and is laevorotatory.
A solution of Quinine in diluted sulfuric acid shows avivid blue fluorescence.
Add 2 or 3 drops of bromine T.S. to 5 ce. of a saturated, aqueous solution

of Quinine, and follow with 1 cc. of ammonia T.S.: the liquid acquires an
emerald-green color due to the formation of thalleioquin.

Tests for purity-Dry Quinine to constant weight at 100° C.: the loss in weight
does not exceed 15 per cent (water).
Ash: not more than 0.1 per cent, page 439.

- The solution produced by dissolving 0.2 Gm. of Quinine in 5 cc. of sulfuric
acid has no more color than matching fluid M, described under the test for
carbonizable substanees, page 441.
Heat 0.2 Gm. of Quinine with 2 ce. of sodium hydroxide T.S. on a water

bath: the mixture does not evolve the odor of ammonia (ammonium salts).
Dry Quinine to constant weight at 100° C., dissolve 1.5 Gm. of the dried

Quinine in 25 ce. of alcohol, dilute the solution with 50 ce. of hot distilled
water, add normal sulfuric acid (about 5 cc.) until the solution is acid, using
2 drops of methyl red T.S. as the indicator, and neutralize the excess of acid
with normal sodium hydroxide. Evaporate the liquid to dryness on a water
bath, powder the residue, mix it in a test tube with 20 ce. of distilled water,
and complete the test for other cinchona alkaloids as directed under Quinina
Sulfas, page 318.

Storage--Preserve Quinine in well-closed containers and protected from light.
AVERAGE DOSE-Metric, 1 Gm.-Apothecaries, 15 grains.

QUININE BISULFAS
Quinine Bisulfate

Quin. Bisulf.-Quinine Acid Sulfate
Cola4O±N.HSO.71O
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Add a fe drops of_diluted sulfuric acid to 10 cc. of an aqueous solution
9}_Quinine Dihydrochloride (d in 20): the mixture does not become turbid
arium).
One Gm. oí Quinine Dihydrochloride shows no more sulfate than corre­

sponds to 0.5 ce. oí fiftieth-normal sulfuric acid, page 471.
Dissolve 1.8 Gm. oí Quinine Dihydrochloride in 10 ce. of distilled water

add a slight excess of ammonia T.S., extract the mixture successively with
20, 10, and 10 ce. oí chloroform, and evaporate the combined chloroformic
solutions to dryness on awater bath. Dissolve the residue in 25 cc. of alcohol
dilute the solution with 50 ce. oí hot distilled water, add normal sulfuric acid
(gbout 5 cc.) until the solution is acid, using 2 drops of methyl red T.S. as
the indicator, and neutralize the excess of acid with normal sodium hydroxide.
Evaporate the liquid to dryness on a water bath, powder the residue, mix itin a test tube with 20 cc. of distilled water, and complete the test for other
cinchona alkalods as directed under Quinine Sulfas, page 318.

StoragePreserve Quinine Dihydrochloride in well-closed containers and pro­
tected from light.

AVERAGE DOSE-Metric, 1 Gm.-Apothecaries, 15 grains.

QUININE ET UREE HYDROCHLORIDUM
Quin ine and Urea Hydrochloride

Quin. et Urea. Hydrochlor.
CsH±,O±N.HCI. CONH).HCI.5H.O

Quinine and Urea Hydrochloride contains not less than 58 per cent
and notmore than 65 per centof anhydrous quinine [CHA,O¿NE].

Description and physical properties-Colorless, translucent prisms, wbite granules,
or a white powder. It is odorless, and has a very bitter taste.

One Gm. of Quinine and Urea Hydrochloride is soluble in 0.9 ce. of water
and in 2.4 ce. of alcohol, at 25 ° C.

Tests for identity-An aqueous solution of Quinine and Urea Hydrochloride
(1 in 20) is strong]y acid to litmus paper.

A solution of Quinine and Urea Hydrochloride in diluted sulíuric acid
(1 in 1000) shows a blue fluorescence.

Add 2 or 3 drops oí bromine T.S. to 5 ce. of an aqueous solution oí Quinine
and Urea Hydrochloride (1 in 1000), and follow with 1 cc. of ammonia T.S.:
the liquid acquires an emerald-green color dueto the formation of thalleioquin.

Add 2 ce. of colorless nitric acid to a cold solution of about 1 Gm. oí Quinine
and Urea Hydrochloride in 2 ce. oí distilled water, and cool the mixture at
once to the temperature of melting ice: crystalline leaflets of urea nitrate are
formed on standing. Collect the crystals in a funnel upon glass wool, ash
them with about 5 ce. oí a cold mixture of equal volumes of nitric acid and
distilled water, and after draining dissolve the crystals in a few ce. of distilled
water: the addition of a few drops of mercuric nitrateT.S. to the urea nitrate
solution, followed by sodium hydroxide T.S. to only a slightly acid reaction,
produces a white precipitate.
Silver nitrate T.S. produces in an aqueous solution of Quinine and Urea

Hydrochloride (1 in 20) a white precipitate, wbich is insoluble in nitric acid
but which, after filtration, is soluble in ammoniaT.S.

Tests for purity--Ash: not more than 0.05 per cent, page 439.
The solution produced by dissolving 0.2 Gm. of Quinine and Urea Hydro­

chloride in 5 ce. of sulfuric acid has noAorecolor than matching fluid M,
described under the test for carbonizable substances, page 441.

Warm 10 ce. of an aqueous solution of Quinine and Urea Hydrochloride
(1 in 20) with 5 ce. of sodium hydroxide T.S. to 50 ° C.: the mixture does not
at once evolve the odor of ammonia (ammon ium compounds).
Dissolve about 3 Gm. of Quinine and Urea Hydrochloride in 30 ce. of

distilled water in separator, add 10 ce. of ammoniaT.S., extra.et the mixture
successively with 30 and 20 ce. of chloroform, and evaporate the combined
chloroformic solutions to dryness on a water bath. Dissolve 1.5 Gm. of the
residue in 25 cc. of alcohol, dilute the solution with 50 ce. of hot distilled
water. add normal sulíuric acid (about 5 ce.) until the solution is acid, using
2 drops of methy] red T.S. as the_indicator, and neutralize the excess of acid
with normal sodium hydroxide. Evapora.te the liquid to dryness on a water
bath, powder the residue, mix it in a test tube with 20 ce. of distilled water,
and complete the test for other cinchona alkaloids as directed under Quinina
Sulfas, page 318.

Assay-Dissolve about 0.5 Gm. of Quinine and Urea I-Iydrochloride, accurately
weighed, in 5 ce. of distilled water in a separator, add 3 ce. of ammonia T.S.,
and shake the mixture with successive portions of 10, 5, and 5 ce., respectively,
of chloroform or sufficient to extract the quinine completely. Evaporate
the combined chloroformic solutions on a water bath, dissolve the residue in
10 ce. of ether, evaporate the solution to dryness, and dry the residue, con­
sisting of anhydrous quinine, to constant weight at 100° C.

StoragePreserve Quinine and Urea Hydrochloride in well-closed containers and
protected from light.

AVERAGE DOSE-Hypodermic (one dose daily)-Metric, 1
Gm.-Apothecaries, 15 grains.

QUININE SULFAS
Quinine Sulfate

Quin. Sulf.
Mol. wt. 782.51

Description and physical properties-White, fine, needle-like crystals, usually
lusterless, making a light and readily compressible mass. It is odorless,
and has a persistent, very bitter taste. When exposed to light, Quinine
Sulfate acquires a brown tint.

One Gm. of Quinine Sulfate is soluble in 810 ce. of water, and in 120 ce.
oí alcohol, at 25° 0. One Gm. is soluble in 32 ce. oí water at 100° O. and
in 10 ce. of alcohol at 78 ° C. It is slightly soluble in chloroform or in ether,
but is freely soluble in a mixture of 2 volumes of chloroform and 1 volume
oí dehydrated alcohol.

Tests for identity-A saturated, aqueous solution of Quinine Sulfate when acidu­
lated with diluted sulfuric acid develops a vivid blue fluorescence.

Add 1 or 2 drops of bromine T.S. to 5 ce. of an aqueous solution of Quinina
Sulfate· (1 in 1000) and follow with 1 ce. of ammonia T.S.: tbe liquid acquires
an emerald-green color due to the formation of thalleioquin.
Barium chloride T.S. produces in an aqueous solution_ of Quinine Sulfate

a white precipitate, which is insoluble in hydrochloric acid.
A solution of Quinine Sulfate (1 in 50) in normal sulfuric acid is lrovorota­

tory, page 459.
Tests for purity-A saturated, aqueous_solution of Quinine Sulfate is neutral or

not more than slightly alkaline to litmus paper.
Dry Quinine Sulfate to constant weight at 100° C.: the loss in weight

does not exceed 5 per cent (water).
Ash: not more than 0.05 per cent, page 439.

Mol. wt. 547.26



,
70 THE FIRST SUPPLEMENT TO THE PHARMAC0PCIA 0F THE UNITED STATES 0F AMERICA 71

Mol. wt. 183.11

SACCHARINUM
Saccharin

Saccharin.-Glusidum U. S. P. X, Gluside, Benzosulfinidum
H
e oHccC[ NHHh,so±
H

CHO,NS

Rhubarb yields not less than 30 per cent of diluted alcohol-soluble
extractive.

Description and physical properties .
Unground Rhubarbó-In subcylindrical or flattened_pieces, frequently showing a

large perforation; from 5 to 17 cm. in length and from 4 to 10 cm. in diameter;
outer surface yellowish-brown with lighter colored striations and occasional
small patches of brown cork; more or less covered with yellowish-brown
powder: hard; fracture uneven, the rhizome portions showing stellate vascu­
lar bundles and a granular, yellowish or pinkish-brown mottled surface;
odor aromatic, agreeable; taste bitter and astringent.

Structure-Occasional patches of thin-walled cork cells; medullary rays wavy,
2 to 4 cells in width, cells often with reddish-brown contents, compound
vascular bundles in the rhizome portions with interna! sieve and externa!
xylem and cambium; parenchyma cells containing either starch or large
aggregate crystals of calcium oxalate.

Powdered RhubarbYellowish-brown to reddish-brown; rosette aggregates of
calcium oxalate up to 0.15 mm. in diameter; starch grains from 0.004 to
0.025 mm. in diameter, spheroidal, single and 2- to 3-compound, with central
cleft hilum; trache few, reticulate and spiral.

Tests for identity and purity-Rhubarb becomes red upon the addition of alkalies.
Boíl 0.1 Gm. of powdered Rhubarb with 10 ce. of an aqueous solution of

potassium hydroxide (1 in 100), allow it to cool, filter, acidulate the filtrate
with hydrochloric acid, and shake it with 10 ce. of ether: the ethereal !ayer
becomes yellow as it stands. Shake this ethereal solution with 5 cc. of
ammonia T.S.: the latter is colored cherry-red (presence of emodin) and the
ethereal !ayer remains yellow (presence of chrysophanic acid).

Assay-Proceed as directed under dibuted alcohol-soluble extractive, page 475.
PreparationsExtractum Rhei, Syrupus Rhei Aromaticus (from Aromatic Tinc­

ture), Tinctura Rhei Aromatica.

AVERAGE nosE-Metric, 1 Gm.-Apothecaries, 15 grains.

The solution produced by dissolving 0.2 Gm. of Quinine Sulfate in 5 cc.
of sulfuric acidhas no more color than matching fluid M, described under the
test for carbonizable substances, page 441.
Heat 1 Gm. of Quinine Sulfate to 50 ° C. with 7 ce. of amixture of 2 volumes

of chloroform and 1 volume of dehydrated alcohol: it dissolves completely
and the solution remains clear on cooling (inorganic salts).
Dry Quinine Sulfate (which must be neutral or slightly alkaline to litmus

paper) at 50° C. for two hours, and then agitate 1.8 Gm. of the dried salt
with 20 ce. of distilled water at 65° C. for half an hour. Allow the mixture
to cool to 15 º C., macerate it at this temperature for to hours with occa­
sional shaking, and then filter it through a filter paper of a diameter of from
8 to 10 cm. Transfer 5 cc. of this filtrate, at a temperature of 15 º C. to a
test tube and mix it gently (without shaking) ith 6 cc. of ammoniaT.S.,
which must contain not less than 10 per cent and not more than 10.2 per cent
of NHa, have a temperature of 15° 0., and be added at once: a clear liquid
is produced (other cinchona alkaloids).

StoragePreserve Quinine Sulfate in well-closed containers and protected from
light.

AVERAGE D0SEMetric, l Gm.-Apothecaries, 15 grains.

RESINA
Rosin
Colophony

Rosin is a solid resin obtained from Pinus palustris Miller, and from
other species of Pinus (Fam. Pinace;;e).

Description and physical properties--Sharply angular, translucent, amber-colored
fragments, frequently covered with a yellow dust; fracture brittle at ordinary
temperatures, shiny and shallow-conchoidal. The odor and taste are slightly
terebinthinate.
Rosin is freely soluble in alcohol, inether, in benzene, in glacial acetic

acid, and in fixed or volatile oils. It is also soluble in dilute solutions of the
fixed alkali hydroxides.

Tests for identity and purity--Specific gravity: 1.07 to 1.09 at 25 º C.
Ash: not more than 0.05 per cent, page 439.
An alcoholic solution of Rosin is acid to litmus paper.
Rosin is easily fusible and burns with a dense, yellowish smoke.
Acid Value: not less than 150, page 444, using about 1 Gm. of the Rosin,

accurately weighed.
PreparationCeratum Resma.

RHEUM
Rhubarb

Rhubarb consists of the dried rhizome and roots of Rheum officinale
Baillon or of Rheum palmatum Linné (Fam. Polygonace;;e) or of other
species (excepting Rheum rhaponticum) or of hybrids of Rheum, grown
in China and Tibet, deprived of periderm tissues.

Ortho-sulfo-benzimide.
Description and physical properties-White crystals, or a white, crystalline pow­

der. It is odorless or has a faint, aromatic odor. Saccharin in dilute aqueous
solution is from 300 to 500 times as sweet as sucrose.

One Gm. of Saccharin is soluble in 290 ce. of water and in 31 ce. of alcohol,at 25° O, One Gm. of it is soluble in about 25 cc. of boiling water. It is
slightly soluble in chloroform and in ether, and is readily dissolved by am­
monia water, by solutions of alkali hydroxides, and by solutions of alkali
bicarbonates with the evolution of carbon dioxide.
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Description and physical properties-Colorless crystals, usually tabular¡ or ~
white, crystalline powder. Santonin is odorless, and nearly tasteless a1
first, but afterward develops a bitter taste. It is stable in the air, but rapidl
becómes yellow on exposure to light.

Tests for identityThemelting point of Saccharin is not below 222 º C., page 455.
A saturated, aqueous solution of Saccharin is acid to litmus paper.
Dissolve about 0.1 Gm. of Saccharin in 5 ce. of an aqueous solution of

sodium hydroxide (1 in 20), evaporate the solution to dryness, and gently
fuse the residue over a small flame until it no longer evolves arnrnonia. Allow
the residue to cool, dissolve it in 20 ce. of distilled water, neutralize the solu­
tion with diluted hydrochlorie acid, and filter it: the addition of a drop oí
ferric chloride T.S. to the filtrate produces a violet color in the solution.
Mix about 0.02 Gm. of Saccharin with about twice its weight of resorcinol,

add 10 drops of sulfuric acid, and heat the mixture over a small flame until it
acquires a dark green color. Allow it to cool, add 10 ce. of distilled water,
and an excess of sodium hydroxide T.S.: a fluorescent green liquid results.

Tests for purity-Ash: not more than 0.5 per cent, page 439.
A solution prepared by dissolving 0.2 Grn. of Saccharin in 5 cc. of sulfuric

acid, and kept at a temperature of from 48° to 50° C, for ten minutes, develops
no more color than matching fluid A, described under the test for carbonizable
substances, page 441.

A solution of 0.2 Gm. of Saccharin in 5 cc. of sodium hydroxide T.S. is
clear, and, when mixed with 5 ce. of alkaline cupric tartrate T.S., <loes not
deposit cuprous oxide on heating (glucose, lactose).

Add ferric cliloride T.S., drop by drop, to 10 ce. of a hot, saturated, aqueous
solution of Saccharin; no precipitate or violet color appears in the liquid
(benzoic or salicylic acid).
Warm a mixture of 0.5 Gm. of Saccharin, 1 Gm. of magnesium oxide, and

10 cc. of distilled water: no odor of ammonia is evolved (ammonium com­
pounds).

AVERAGE DOSESaccharin is used as a sweetening agent in the
proportion of about 1 to 10,000 (Metrie, 0.1 Gm. per liter
Apothecaries, ½o grain per fluidounce), or in place of an
ordinary "lump" of sucrose (Metric, 0.03 Gm.-Apothe-
caries, ' grain).

34Gm.
90 ce.
10 ce.
1 ce.
1 ce.

700 ce.

1000 ce.

AMMONIUM CARBONATE, in translucent pieces.........
AMMONIA WATER..................................
ÜIL OF LEMON .
OI OF LAVENDER .
OIL OF MYRISTICA........•........................
ALCOHOL ' ..
DISTILLED wATER, a sufficient quantity,

To make .

Santonin is almost insoluble in cold water, and only slightly soluble in
boiling water. One Gm. of Santonin is soluble in 43 ce. of alcohol, and in
1.7 cc. of chloroform, at 25° O. One Gm. is soluble in 6.5 cc. of boiling alcohol.

Tests for identity-Santonin melts between 169 and 171 C., page..155.
A solution of Santonin in alcohol (1 in 50) is neutral to litmus paper.
Solutions of Santonin are levorotatory, page 459.
Heat about 0.2 Gm. of Santonin with 2 ce. of alcoholic potassium hydroxide

T.S.: the mixture develops a red color.
Shake about 0.01 Gm. of Santonin with a cool mixture of 1 cc. each of

sulfuric acid and distilled water, heat the solution to 100° C., and add a
drop of dilute ferric chloride solution (1 volume of ferric chloride T.S. to
10 volumes of distilled water): the mixture is violet in color.

Tests for purity-Ash: not more than 0.1 per cent, page 439.
The solution produced by dissolving 0.1 Gm. of Santonin in 5 ce. of sulfuric

cid has no more color than matching fluid O, described under the test for
carbonizable substances, page 441.
Boil 0.5 Gm. of Santonin with 20 ce. of distilled water and 2 ce. of diluted

sulfuric acid, cool, and flter the mixture: the addition of mercurio potnssium
iodide T.S. or of iodine T.S. to 10 ce. of the filtrate, mixed with 10 ce. of dis­
tilled water, produces no cloudiness even after standing for three hours
(alkaloids).

Storage-Preserve Santonin in well-closed containers and protected from light.

AVERAGE DOSE-Metric 0.06 Gm.-Apothecaries, 1 grain.

Dissolve the amrnonium carbonate in the ammonia water and 140 cc.
of distilled water by gentle agitation, and allow the solution to stand
for twelve hours. Dissolve the oils in the alcohol, contained in a
1000-cc. volumetric flask or cylinder, gradually add the ammonium
carbonate solution, and enough distilled water to make the product

SPIRITUS AMMONIE AROMATICUS
Aromatic Spirit of Ammonia

Sp. Ammon. Arom.

Aromatic Spi.rit of Ammonia contains, in each 100 ce., not less than
1.7 Gm. and not more than 2.1 Gm. of total NH,; and ammonium
carbonate, corresponding to not less than 3.5 Gm. and not more than
4.5 Gm. as (NH,)CO.

Mol. wt. 246.14

SANTONINUM

Santonin
Santonin.

CH, Ha
Ó C H O1,c//cco

odi #ca
Ha Ha

The inner anhydride of santoninic acid.
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measure 1000 ce. Set it aside in a cool place for twenty-four hours, occa­
sionally agitating the mixture, and then filter, using a covered funnel.

Description_and physical propertiesAnearly colorless liquid when freshly pre­
pared, but gradually acquiring a yellow color on standing. It has the taste
of ammonia, and an aromatic and pungent odor.
Specifc gravity: about 0.90 at 25° 0.

Assay for total ammonia-Measure accurately 10 cc. of Aromatic Spirit of Am­
monia into a 200-cc. Erlenmeyer flask containing about 50 cc. of distilled
water. Add 30 cc. of half-normal sulfuric acid, and boil until the solution
becomes clear. Cool, and titrate the excess of acid with half-normal sodium
hydroxide, using methyl red T.S. as the indicator. Each cc. of half-normal
sulfuric acid is equivalent to 0.008515 Gm. of NHa.

Assay for normal ammonium carbonate-Pour another 10-cc. portion of the Spirit
accurately measured, into a flask of about 300-cc. capacity. Add about 3ó
oc. of half-normal sodium hydroxide, and boil the mixture, replacing the
water lost by evaporation, until the vapors no longer turn moist red litmus
paper blue. Cool, dilute with 100 ce. of cold, carbon dioxide-free distilled
water, add about 6 drops oí phenolphthalein T.S. and then half-normal
sulfuric acid until the color of the phenolphthalein is just discharged. Now
add about 3 drops oí methyl orange T.S., and titrate with half-normal sul­
furic acid. Each cc. of half-normal sulfuric acid, consumed in the titration
with methyl orange T.S., is equivalent to 0.04804 Gm. of (NH,)CO.

StoragePreserve Aromatic Spirit oí Ammonia in glass-stoppered bottles or in
other kinds of glass bottles closed with stoppers not subject to attackby
alkalies. The Spirit may also be preserved in ampuls. Store it in a cool
place and protect it from light.

Alcohol content-From 62 to 68 per cent, by volume, of CH,OH.
AVERAGE DOSE-Metric, 2 cc.-Apothecaries, 30 minims.

SPIRITUS CAMPHORE
Spirit of Camphor

Sp. Camph.
Spi ri t of Camphor is an alcoholic solution containing, in each 100 ce.,

not less than 9.5 Gm. and not inore than 10.5 Gm. of camphor, at 25° C.
CAMPHOR.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 Gm.
ALCOHOL, a sufficient quantity,

To make....................... 1000 ce.
Dissolve the camphor in about 800 ce. of alcohol, and then add enough

additional alcohol to make the product measure 1000 ce. Filter if
necessary.
Tests for puritySpecifc gravity: from 0.824 to 0.826 at 25° C. . .

Add 0.05 Gm. oí anhydrous potassium carbonate to 5 ce. of Spirit of
Camphor: the potassium carbonate does not liquefy and does not adhere to
the bottom oí the vessel (added water).

Assay--Accurately measure 2 ce. of Spirit oí Camphor into a 300-cc. Erlenmeyer
flask, and add slowly with constant shaking, 75 ce. of dinitrophenylhydrazine
T.S.' Connect the flask with a reflux condenser_and heaton a water bath
for four hours. Allow the mixture to cool, add 200 ce. of dilute sulfuric acid

1 in 50), and set the mixture _aside for twenty-four hours. Transfer the
' ,¡tite to a previously dried and weighed Gooch crucible and wash with
E,k"4riions óf cóid distilled water uníil the last washing is not agid to
litmus paper. Continue the suction until the excess water is removed, and
dry the crucible and precipitate to constant weight at 80' C. The weight
of the precipitate, multiplied by 0.408, equals the wmght of camphor rn 2 ce.
of the Spirit of Camphor taken for the assay.

Alcohol contentFrom 80 to 87 per cent, by volume, of C¿H,OH.

AVERAGE DOSE-Metric, 1 cc.-Apothecaries, 15 minims.

STRYCHNIN.i.E NITRAS
Strychnine Nitrate

Strych. Nitras
CH.O,N¿.HNO Mol. wt. 397.20

The nitrate of an alkaloid obtained chiefly from nux vomica.
Description and physical properties-Colorless, glistening needles or a white,

crystalline powtlcr. It is odorless and is stable in the air.
CaulionStrchnine Ntrate is eztremely poisonous.
One Gm. oí Strychnine Nitrate is soluble in 45 ce. of water, in 150 ce. of

alcohol, in 50 ce. oí glycerin, and in 105 ce. of chloroform, at 25 º C. One
Gm. of it is soluble in 10 ce. oí boiling water, and in 80 ce. oí alcohol at 60 ° C.
It is insoluble in ether.

Tests for identity-An aqueous solution oí Strychnine Nitrate is levorotatory,
page 459.

Dissolvc about 0.05 Gm. of Strychnine Nitrate in 5 ce. oí distilled water,
add a few drops of ammonia T.S., and extract the liberated strychnine with
5 ce. oí chloroform. Evaporate the chloroformic solution to dryness on a
water bath, cool, dissolve the residue in 2 ce. oí sulfuric acid, add a fragment
oí potassium diehromate, and gently agitate the mixture. There appears
in the mixture a blue color which immediately changes to violet, tlien to
purplish-red, and finally to orange or yellow.

An aqueous solution of Strychnine Nitrate, when superimposed in a test
tube upon diphenylamine T.S., develops a blue color at the zone oí contact.
Strychnine Nitrate, heated with hydrochloric acid, produces a bright red

color.
Tests for purity-A solution of 0.5 Gm. of Strychnine Nitrate in 25 ce. of distilled

water requires not more than 0.5 ce. of fiftieth-normal sodium hydroxide for
neutralization, using one drop of methyl red T.S. as the indicator.

Ash: not more than 0.1 per cent, page 439.
The addition oí 5 drops oí silver nitrateT.S. to 20 ce. of an aqueous solution

oí Strychnine Nitrate (1 in 100), acidulated with 2 drops oí diluted nitric
cid, does not produce an opalescence at once (chloride), and no immediate
turbidity is produced in 20 ce. oí a similar solution by the addition oí 5 drops
oí barium chloride T.S. (sulfate).
The solution produced by dissolving 0.1 Gm. of Strychnine Nitrate in 5 ce.

of sulfuric acid has no more color than matching fluid L, described under the
test for carbonizable substances, page 441.

Add 1 ce. oí a mixture oí equal volumes of nitric acid and distilled water
to about 0.1 Gm. oí Strychnine Nitrate: the mixture may be yellow, but not
red or reddish in color (brucine).

Storage-Prcserve Stryehnine Nitrate in ell-closed containers and protected
from light.

AVERAGE DOSE-Metr1c, 0.002 Gm.-Apothecaries, ½o grain.
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STRYCHNINE SULFAS
Strychnine Sulfate

Strych. Sulf.
(Ca±He±O±Ns).HO,.5H.O Mol. t. 856.53
The sulfate of an alkaloid obtained chiefly from nux vomica.
Description and physical propertiesColorless or white crystals, or awhite, crysta­

line poder. It is odorless and is eflorescent in dry air.
Caution-Stryclnine Sulfate is extremely poisonous.
One Gm. of Strychnine Sulfate is soluble in 35 ce. of water in 81 ce of

alcohol, and in 220 ce. of chloroform, at 25 ° C. One Gm. of ié is solubl~ in
7 cc. of boiling water and in 26 cc. of alcohol at 60° C. It is freely soluble in
glycenn but insoluble in ether.

Tests for identityAn aqueous solution of Strychnine Sulfate is lavorotatory
page 459. '

Add a fragment of potassium dichromate to a solution of 0.1 Gm. of Strych­
nine Sulfate in 2 ce. of sulfuric acid. The mixture immediately assumes a
deep blue color which changes to deep violet, then to purplish-red, cherry­
red, and finally to orange or yellow.
Sif@ric Acid containing lper cent of ammonium vanadate produces with

Strychnine Sulfate a deep violet-blue color, changing to a deep purple and
finally to a cherry-red.
Barium chloride T.S. produces in an aqueous solution of Strychnine Sulfate

(1 in 50)a white precipitate, which is insoluble in hydrochloric acid.
Tests for purity-A solution o0f 0.5 Gm. of Strychnine Sulfate in 20 ce. of distilled

water requires not more than 0.5 cc. of fiftieth-normal sodium hydroxide
for neutralization, using l drop of methyl red T.S. as the indicator.
When dried to constant weight at 100° C., Strychnine Sulfate loses not

more than 11.5 per cent of its weight (water).
Ash: not more than 0.1 per .cent, page 439. ·
The solution produced by dissolving 0.2 Gm. of Strychnine Sulfate in 5 cc.

of sulfuric acid has no more color than matching fuid A, described under the
test for carbonizable substances, page 441.

Add 1 ce. of a mixture of equal volumes of nitric acid and distilled water
to about 0.1 Gm. of Strychnine Sulfate: the mixture may be yellow but not
red or reddish in color (brucine). '

Storage--Preserve Strychnine Sulfate in well-closed containers and protected
from light.

AVERAGE DOSE-Metric, 0.002 Gm.-Apothecaries, ½o grain.

SYRUPUS PRUNI VIRGINIANE
Syrup of Wild Cherry

Syr. Prun. Virg.

WrLD CHERRY, incoarse powder .
SucaosE .
GLYCERIN .
ALCOHOL .
DISTILLED wATER, a sufficient quantity,

To make .

150 Gm.
800 Gm.
50 ce.
20 ce.

1000 ce.

Sublimed Sulfur is practically insoluble in water, and nearly insoluble in
alcohol. One Gm. of it dissolves slowly_and usually incompletely in about
2 ce of carbon disulfde. One Gro. of Sublimed Sulfur JS soluble in about
150 cc. of ether, and in 100 cc. of olive oil. . 1,¿

Tests for identity-Sublimed.Sulfur burns in the air to sulfur dioxide, which can
be recognized by its characteristic odor.

T sts for ptfrity-The residue upon ignition does not exceed 0.5 per cent.
A:sa -Dry about 1 Gro. of Sublimed Sulfur to constant weight over sulfuric

rcid wei"'h accurately, and transfer it to a flask containing 50 ce. of an alco­
holi~ soli'i'tion of potassium hydroxide (1 in 10). Boíl the mixture until the
liquid is transparent and the Sulfur is dissolved, then dilute it with clistilled
water to measure exactly 250 cc. Oxidize 25 cc. of this dilute solution by the
addition of solution of hydrogen peroxide in excess (using about 50 cc.), heat
on a water bath for thirty minutes, acidulate the liquid with hydrochloric
acid, dilute it with 250 ce. of distilled water, heat to boiling, and add hot
barium chloride T.S. in smallportions to the resulting liquid until no further
precipitation takes place. Heat this mixture on a water bath for thirty
minutes, collect the resulting precipitate, wash, dry, ignite, and weigh it.
Carry out a blank determination, using the same quantities of reagents but
omitting the Sulfur, and before making the final calculation deduct theweight
of barium sulfate thus obtained from that obtained in the assay. The weight
of the barium sulfate thus obtained, multiplied by 0.1373, indicates its
equivalent of sulfur. Each Gm. of Sublimed Sulfur, previously dried, is
equivalent to not less than 7.281 Gm. of BaSO4•

Preparation-Sulfur Lotum.
AVERAGE DOSE-Metric, 4 Gm.-Apothecaries, 1 drachm

SULFUR SUBLIMATUM
Sublimed Sulfur

Sulfur Sublim.-Flowers of Sulfur

Sublimed Sulfur, when dried to constant weight over sulfuric acid,
contains not less than 99.5 per cent of S.

Description and physical properties-A fine, yellow, crystalline powder having
a faint odor and taste.

Mi the glycerin with 200 ce. of distilled water, moisten the wild
cherry with 100 ce. of this mixture, pack it in a cylindrical percolator,
and pour the remaining 150 ce. of menstruum upan it. When this has
disappeared from the surface of the drug, add 200 ce. of distilled water
to saturate the powder and leave a water stratum above it. Close the
lower orifce, cover the percolator, and macerate the drug for one hour.
Place the sucrose in a bottle graduated to 1000 cc., and having a capacity
of about 2000 ce., adjust it as the receiving bottle, and after the macera-
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tion allow the percolation to proceed rapidly. When ali of the liquid
has passed through the drug, add the alcohol to the percolate, and then
enough additional distilled water through the drug in the percolator to
make the combined sucrose and percolate measure 1000 ce. Stopper
the bottle, and dissolve the sucrose by agitation without heat. Restore
the volume by adding enough distilled water to make the product
measure 1000 ce., and strain.
Syrup of Wild Cherry may also be made in the following

manner:
Prepare a second percolator as described under Syrupus, page 371,

place the sucrose in this percolator, arrange it below the percolator
containing the drug, and after the drug has macerated, allow the per­
colate to drop on the sucrose, and collect the syrup in a bottle which
has been graduated to 1000 ce., and in which the alcohol has been
placed. Add distilled water to the drug, as necessary, to make the
finished Syrup measure 1000 ce.

Alcohol contentFrom 1 to 2 per cent, by volume, of C¿H4OH.
StoragePreserve Syrup of Wild Cherry in well-closed containers, in a coo[ place

and protected from light.
AVERAGE oosE-Metric, 10 cc.-Apothecaries, 2½ fluidrachms.

SYRUPUS SARSAPARILLE COMPOSITUS
Compound Syrup of Sarsaparilla

Syr. Sarsap. Co.

FLUIDEXTRACT OF SARSAPARILLA. ..... · .. · ·. · · · · · · ·
FLUIDEXTRACT OF GLYCYRRHIZA · .. a • • • • • •

ÜIL OF SASSAFRAS .
ÜIL OF ANISE .
METHYL SALICYLATE .
ALCOHOL .
SYRUP .

To make about................. 1000 ce.

Mix the fluidextracts and add the alcohol, in which the methyl salicyl­
ate and the oils have been dissolved. Gradually add this solution to
the syrup, and mix thoroughly.

Alcohol contentFrom 8.5 to11per cent, by volume, of C¿H,OH.
AVERAGE oosE-Metric, 15 cc.-Apothecaries, 4 fluidrachms.

TABELLE GLYCERYLIS TRINITRATIS
Tablets of Glyceryl Trinitrate

Tab. Glyceryl. Trinitrat.-Tablets of Nitroglycerin, Trinitrin Tablets
Tablets of Glyceryl Trinitrate contain not less than 80 per cent and

not more than 112.5 per cent of the labeled amount of CH(NO,), in­
cluding all tolerances.
AssayTriturate in a mortar to a fine powder with 50 ce. of ether, a number of

he Tablets suficient to yield about 0.05 Gm. of glyceryl trinitrate. Decant
the liquid into a stoppered flask and repeat the extraction four times, using
30 ce. of ether each time, then rinse the contents of the mortar into the flask
with a stream of ether. Stopper the flask, shake it for fifteen minutes and
filter through a filter paper, moistened with ether, into a beaker, washing the
flask and flter with 50 ce. of ether. Cautiously evaporate the ether to about
5 ce. and transfer the residual liquid with the aid of a stream of ether into
an 800-cc. Kjeldahl flask containing 100 ce. of distillcd water. Add a mix­
ture of 30 ce. of normal sodium hydroxide, 60 ce. of distilled water and 10 ce.
of a 5 per cent aqueous solution of potassium permanganate, follo with
100 ce. of distilled water, mix well, allow to stand for thirty minutes, then
hcat on a water bath for thirty minutes. Cool well, add 3 Gm. of powdered
Devarda's alloy, immediately stopper the flask with a stopper carrying a
scrubber, and connected with a vertical condenser by means of a Kjeldahl
connecting bulb and with a suitable receiver containing 50 ce. of fiftieth­
normal sulfuric acid. Heat the flask with a low flame as long as hydrogen
is evolved, then raise the flame and heat until about two-thirds of the con­
tcnts of the flask has distilled. Titrate the excess of acid with fiftieth-normal
sodium hydroxide, using methyl red T.S. as the indicator. Run a blank with
the same quantities of the reagents and make the necessary correction. Each
ce. of fftieth-normal sulfuric acid is equivalent to 0.001514 Gm. of CH­
(NO¿)a.

AVERAGE DOSEAn amount corresponding to, Metric, 0.0006
Gm.-Apothecaries, 1/ioo grain of glyceryl trinitrate.

THEOBROMINA CUM SODII SALICYLATE
Theobromine with Sodium Salicylate

Theobrom. c. Sod. Salicyl.-Theobrominre Sodio-Salicylas U. S. P. X,
Theobromine Sodio-Salicylate

Amixture of sodium theobromine (CH,O,NNa) and sodium salicyl­
ate (NaC,H,O,) in approximately molecular proportions. It yields,
when dried to constant weight at 110º C., not less than 46.5 per cent
of theobromine (C,HO¿N,) and not less than 35 per cent of salicylic
acid (HIC,H,O,).

Description and physical propertiesAwhite, odorless poder, having a sweetish,
saline, and somewhat alkaline taste. It gradually absorbs carbon dioxide
from the air with the liberation of theobromine, becoming incompletely
soluble in water. It also frequently develops a characteristic odor.
One Gm. of Theobromine with Sodium Salicylate is soluble in 1 ce. of water,

at 25° C. It is slightly soluble in alcohol.

0.2 ce.

200 ce.
15 cc.
0.2 ce.

0.2 ce.
19.4 cc.
765 ce.
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Tests for identity-An aqueous solution of Theobromine with Sodium s r l
(1 in 20) is strongly alkaline to litmus pgper and to phenolphthale# """e
When 1gmted, '.fheobromm~ w1th Sodium Salicylate yields a residue which

co\dors a non-lummous flame mtensely yellow. This' residue effervesces withaC1 S.
An_aqueous solution of Theobromine with Sodium Salicylate (1 in 100)

slightly acidulated with acetic acid, is colored violet upon the addition 6f
ferric chloride T.S.
To about 0.05 Gm. of the preclpitate obtained in the assay for theobromine

add 1 ce. of hydrochloric acid and about 0.1 Gm. of potassium chlorate and
evaporate to dryness on ~ water bath: a reddish-yellow residue remains which
becomes purple when moistened with a drop of ammonia T.S.

Tests for purity-Dry Theobromine with Sodium Salicylate to constant weight
at 110 ° O.: the loss in weight does not exceed 10 per cent (water).A freshly prepared aqueous solution of Theobromine with Sodium Salicylate
(l in 20) is colorless or nearly colorless and is clear or not more than opalescent.
Dissolve 0.2 Gm. of Theobromine with Sodium Salicylate in 5 cc. of sulfuric

acid: no effervescence occurs_(carbonate) and the solution has no more color
than matching fluid A, descnbed under the test for carbonizable substances
page 441. »

Dissolve 1 Gm. of Theobromine with Sodium Salicylate in 10 ce. of distilled
water, add a few ce. of sodium hydroxide T.S., and shake the mixture with
10 ce. of chloroform. Separate the chloro~orm !ayer, evaporate it to dryness
on a water bath, and dry to constant weight at 80 º C.: the weight of the
residue so obtained does not exceed 0.005 Gm. (caffecine).

Assay for theobromine--Dissolve about 2 Gm. of Theobromine with Sodium
Salicylate, previously dried to constant weight at 110 º C. and accurately
weighed, in 1O cc. of warm distilled water, and titrate the solution with normal
hydrochloric acid, using phenolphthalein T.S. as the indicator: not more
than 5.5 ce. of normal hydrochloric acid is required to neutralize 2 Gm. of
the dried Theobromine with Sodium Salicylate. The solution should now
be slightly alkaline to litmus paper or be made so by the addition of 1 or
2 drops of very dilute ammonia T.S. Allow to stand at from 20º to 25º C.
for three hours, stirring ocasionally, transfer the precipitate of theobromine
to a dried and weighed flter of 9 cm. diameter, wash the precipitate and filter
with four successive portions of 5 cc. each of ice-cold distilled water, and dry
to constant weight at 100° C. To the weight of precipitate thus obtained
add 0.13 Gm. (the approximate quantity of theobromine remaining in the
liquid and washings). The total weight corresponds to not less than 46.5
per cent of the weight of dried Theobromine with Sodium Salicylate taken
for the assay.

About 0.2 Gm. of the precipitate obtained in the assay for theobromine
volatilizes when slowly heated, leaving only a negligible residue.

Assay for salicylic acid-Dilute the filtrate and washings obtained in the assay
for theobromine with distilled water to exactly 50 ce., transfer 25 ce. of the
liquid to a separator, add 10 ce. of diluted sulfuric acid, and extract the liber­
ated salicylic acid with four successive portions of 25, 15, 10 and 5 cc. each
of chloroform. Pass the chloroformic solutions through a filter previously
moistened with chloroform, and wash the flter and the stem of the funnel
with a few ce. of hot chloroform. Evaporate the combined chloroformic
solutions to about 5 cc. at a temperature not exceeding 40 º C., add 25 ce. of
diluted alcohol, which has been previously neutralized with tenth-normal
sodium hydroxide, using 3 drops of phenolphthalein T.S. as the indicator,
and titrate with tenth-non:nal barium hydroxide until the pink color is re­
stored. Each ce. of tenth-normal barium hydroxide is equivalent to 0.01381
Gm. of salicylic acid (HC,H,Os).

Storage--Preserve Theobromine with Sodium Salicylate in well-closed containers.

AVERAGE DOSE-Metric, 1 Gm.-Apothecaries, 15 grains.

THEOPHYLLINA
Theophylline

Theophyll.
CH,NCO

od !NnIL
CH,N -N

Mol. wt. 198.11

THEOPHYLLINA CUM ETHYLENEDIAMINA
Theophylline with Ethylene Diamine

Theophyll. c. A:thylenediam.-Aminophylline
Theophylline with Ethylene Diamine contains, when dried over

sulfuric acid for forty-eight hours, not less than 75 per cent and not
more than 85 per cent of anhydrous theophylline (CH,O¿N,).

Description and physical properties-White or slightly yellowish granules, possess­
ing a slight ammoniacal odor and a bitter taste.

One Gm. of Theophylline with Ethylene Diamine is soluble in about 5 ce.
of water, at 25° C.; insoluble in alcohol and in ether. .

Tests for identity and i rity An aqueous solution of Theophylline wyith By!%,2?
Diamine is distinctly alkaline to litmus paper; on expos_ure to air it gra ua Y
absorbs carbon dioxide with the liberation of theophyllme.

Description and physical propertiesA white, erystalline powder, without odor
and having a bitter taste. It is stable m the air.

One Gm. of Theophylline is soluble in 120 ce. of water and in 80 ce. of
alcohol, at 25 ° C. It is more readily soluble in hot water; sparingly soluble
in eth;r. It is readily soluble in solutions of potassium hydroxide and in
ammonia water. ·

Tests for identity-Theophylline melts beteen 269° nd 272° C., page 455.
To about 0.01 Gm. of Theophylline, contained in a porcelain dish, add

1 ce. of hydrochloric acid and 0.1 Gm. of potassium chlorate, and evaporate
to dryness on a water bath: on inverting the dish over a vessel containing
a few drops of ammonia T.S., the residue acquires a purple color which is
destroyed by fixed alkalies.

An aqueous solution of Theophylline yields with tannic acid T.S. a precipi­
tate which is soluble in an excess of the reagent.

Tests for purity-A saturated, aqueous solution of Theophylline is neutral to
litmus paper.
Theophylline loses not more than 9.5 per cent when dried to constant

weight at 100 º C. (water).
The ash from 0.1 Gm. of Theophylline is negligible.
The solution produced by dissolving 0.2 Gm. of Theophylline in 5 ce. of

sulfuric acid has no more color than matching fluid A, described under the
test for carbonizable substances, page 441. . . . . .

A clear solution is produced when 0.2 Gm. of Theophylline is dissolved in
5 ce. oí potassium hydroxide T.S. or in 5 ce. of ammorua T.S. (difference
from cajfeine, theobromine, or parazanthine).

PreparationsTheophyllina cum Ethylenediamina, Theophyllina cum Sodii
Acetate.

AVERAGE nosE-Metric, 0.25 Gm.-Apothecaries, 4 grains.
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biological standard.
Assay--In this assay guinea pigs weighing from 250 Gm. to 350 Gm. may be used

but they must be from a colony of guinea pigs kept under identical conditions,
and for each assay the animals used for both the preparation being tested and
for the reference aconitine must not vary by more than 50 Gm. in weight.

Dilute a portion of the percolate (or of Tincture of Aconite if the finished
Tincture is being assayed), using suficient distilled water to make the dose
about 1 ce., and inject this dilution under the skin of the abdomen of the
guinea pigs. .
Prepare a solution of reference aconitine in 70 per cent alcohol, by volume,

in a proportion of exactly 15 milligrams of the aconitine in each 100 ce., and
adjust the pH of the solution, by the addition of hydrochloric acid, to3 += 0.2.
This alcoholic solution may be preserved in sealed ampuls but such solutions
must be checked for potency against freshly prepared solutions at least every
six months and discarded if not of standard potency.
Dilute this solution oí aconitine in suflicient distilled water to make the

dose about 1 cc. and inject it as directed for the preparation.
By this means determine the doses of the reference aconitine and of the

preparation being assayed which will kili not more than seven and not
less than three animals of groups of ten animals, within six hours. If the
respective mortalities from the reference standard and the preparation being
assayed differ by not more than to animals the doses may be considered
equivalent.
Note-Owing to many variable factora in the standardization of aconite,

evidence of potency in all aconite assays to within 20 per cent above or 20
per cent below the standards, is acceptable. ·

Alcohol contentFrom 65 to 70 per cent, by volume, of CGHOH.

AVERAGE DOSEMetric, 0.6 cc.Apothecaries, 10 minims.

l .8 and then percolate it at a moderate rate. Immediatelyfour our,
add suffcient _hydrochloric_acid_to_this percolate to produce ~ pH of
3±02,_page576._ Assay a portion of the percolate and adjust_the
olume of the remaining liquid by dilution with the_above menstruum,
•jding suffcient hydrochl oric acid to produce a pH of 3 ± 0.2,
l"" <7@, so that the_fini shed_Tineture_ will_conforma_to _the_abovepage 'y

Dissolve about 0.5_ Gm. of Theophyllineith Ethylene Diamine in 25 ce.
of distilled water, _add with constant stirring l cc. of diluted hydrochloric
acid, flter and wash the precipitate with small portions of cold distilled water.
This precipitate, recrystallized from hot distilled water and dried at 100 ° e
melts between 269° and 272° C. .,
Place about 0.01 Gm. of the precipitate from the preceding test in a porce­

lain dish, add 1 cc. of hydrochloric acid and 0.1 Gm. of potassium chlorate
and evaporate the mixture todryness on a water bath; on inverting the dish
over ammoma T.S., the residue assumes a purple color, which is readily
destroyed by fixed álkalies.
Dry about 1 Gm. of Theophylline with Ethylene Diamine, accurately

weighed, in a desiccator over sulfuric acid for forty-eight hours; the loss in
weight does not exceed 4.5 per cent.

Ash: not more than 0.1 per cent.
Assay for TheophyllineDry about 2 Gm. of Theophyl!inewith EthyleneDiamine

for forty-eight hours over sulfuric acid and weigh accurately. Dissolve it in
25 ce. of distilled water, add a drop of methyl red T.S. and then add suffcient
diluted hydrochloric acid, drop by drop, from a burette, with agitation until
themixture is acid. Stir well and allow themixtureto stand in a refrigerator
over night. Collect the precipitated theophylline m a tared Gooch crucible
and wash the precipitate with two portions of 5 cc. each of cold distilled water
slightly acidulated with hydrochloric acid. Dry the crucible and contents tó
constant weight at 100 º ·c. Evaporate the filtrate and washings to a volume
of about 10 ce. and transfer to a separator with the aid of a little distilled
water. Add 10 ce. of an aqueous solution of sodium hydroxide (1 in 10) and
follow with 1 ce. of dimethyl sulfate. Shake the mixture thoroughly and set
it aside for one hour with frequent shaking. If necessary add a few drops of
sodium hydroxide from time to time, to maintain a distinct alkalinity of the
solution. Now add 10 ce. of normal sodium hydroxide and shake the mix­
ture for one minute. Extract the solution immediately with successive por­
tions of 20, 10, 10 and 5 ce. each of chloroform.. Collect the chloroformic
extracts in a second separator and wash them with to, l0-cc. portions of 1
per cent hydrochloric acid. Evaporate the chloroform, dry the residue of
caffeine thus obtained at 100° C. for one hour and weigh. Multiply the
weight obtained by 0.9278 and add the product to the weight of theophylline
previously obtained.

StoragePreserve Theophylline with Ethylene Diamine in air-tight containers.
AVERAGE DOSE-Metric, 0.1 Gm.-Apothecaries, 1½ grains.

TINCTURA ACONITI
Tincture of Aconite

Tr. Aconit.Tinctura Aconiti P.I.

Tincture of Aconite, when assayed by the method directed below, pos­
sesses a potency, per cubic centimeter, equivalent to not less than 0.140
milligram and not more than 0.160 milligram of reference aconitine.

AcoNITE, in fine powder. . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 Gm.
To make about.................. 1000 ce.

Prepare a tincture by Process P as modified for assayed tinctures,
page 390, using a mixture of 3 volumes of alcohol and 1 volume of dis­
tilled water as the menstruum. Macerate the drug during twenty-

TINCTURA FERRI CHLORIDI
Tincture of Ferric Chloride

Tr. Ferr. Chlor.Tincture of Iron

A hydro-alcoholic solution containing, in each 100 cc., about 13 Gm.
of FeCia, corresponding to not less than 4.5 Gm. of Fe.

SOLUTION OF FERRIO CHLORIDE......·............... 350 cc.
ALCOHOL, a sufficient quantity,

To make........................ 1000 ce.

Mix the solution with enough alcohol to make 1000 ce.
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To make. . . . . . . . . . . . . . . . . . . . . 1000 cc.

TINCTURA OPII CAMPHORATA
Camphorated Tincture of Opium

Tr. Opii Camph.-Paregoric, Tinctura opii benzoica P.I.

Camphorated Tincture of Opium yields, from each 100 ce., not less
than 0.035 Gm. and not more than 0.045 Gm. of anhydrous morphine.

40 ce.

3.8 Gm.
3.8 ce.

3.8 Gm.CAMPHOR .

ÜIL OF ANISE .
POWDERED ÜPIUM .

BENZOIC ACID..................... • • • • • · · · · · · · · ·

TINCTURE OF ÜPIUM .

using about 20 cc. of diluted alcohol to rinse the evaporated tincture from the
container. Then add 20 ce. of distilled water and 5 ce. of ammonia T.S.
and shake the mixture thoroughly for one minute. Draw off the separated
chloroformic solution, and complete the extraction of the alkaloids from
the alkaline liquid by shaking it with successive portions of chloroform.
Combine the chloroformic solutions and extract the allrnloids completely by
shaking it with successive portions of dilute sulfuric acid, using approximately
a 10 per cent acid for the fi.rst portion and a weaker acid for the subsequent
portions. Combine the acid washings, render the mixture alkaline by the
addition of a slight excess of stronger ammonia T.S., and extract the alka­
loids completely by shaking it with successive portions of chloroform. Com­
plete_the_assay_as_directed_under_the_Assay_for_Nur Vomica on_pge 56 of
this Supplement, beginning in the first paragraph, with the words "Extract
the combined chloroformic solution" etc. Each cc. of tenth-normal sulfuric
acid is equivalent to 0.03342 Gm. of strychnine.

Alcohol content-From 67 to 72 per cent, by volume, of C¿HOH.

AVERAGE DOSL-Metric, 1 cc.Apothecaries, 15 minims.

OIL OF ANISE..................................... 4cc.
BENZOIC ACID.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4Gm.
CAMPHOR....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 Gm.

To make.. . . . . . . . . . . . . . . . . . . . . . 1000 ce.

Dissolve the ingredients in 900 ce. of diluted alcohol, add 40 cc. of
glycerin, and then sufficient diluted alcohol to make the product measure
1000 cc. Agitate the mixture and flter it.
Camphorated Tincture of Opium may also be prepared as follows:

4.3 Gm.

TINCTURA NUCIS VOMICE
Tincture of Nux Vomica

Tr. Nuc. Vom.Tinctura Strychni P.I.

Tincture of Nux Vomica yields, from each 100 cc., not less than
0.105 Gm. and not more than 0.125 Gm. of strychnine.__.:.-•- - .

Nux VoMICA, in moderately coarse powder. . . . . . . . . . . 100 Gm.
To make about.................. 1000 ce.

Prepare a tincture by Process P, as modiíied for assayed tinctures,
page 390. Macerate the drug during twenty-four hours in a mixture
of 7.5 cc. of hydrochloric acid, 150 ce. of alcohol and 42.5 ce. of distilled
water; then percolate slowly, using a mixture of 3 volumes of alcohol
and 1 volume of distilled water as the menstruum. Adjust the volume
of the finish ed Tincture by the addition of sufficient of a mixture of
0.75 ce. of hydrochloric acid, 75 ce. of alcohol and 24.25 cc. of distilled
water to make each 100 cc. contain 0.115 Gm. of strychnine. Cool the
Tincture to a temperature of 5° C. for half an hour, and flter.

Assay- -Accurately measure 100 ce. of Tincture of Nux Vomica and evaporate it
at a temperature not exceeding 100° C., to a volume of about 20 cc., and
transfer this liquid to a separator containing about 30 ce. of chloroform,

Description and physical properties-A bright , amber-colored liquid, having a
slightly ethereal odor, a very astringent, styptic taste, and an acid reaction.

Specific gravity: about 1.00 at 25° C.
Tests for identity-The Tincture responda to the tests for ferric iron, page 450

and for chl oride, page 449. "
After the Tincture has been exposed to daylight for sorne time, it yields

a greenish or greenish-blue color with potassium ferricyanide T.S. (presence
of some ferrous salt).

Tests for purity-Dilute 4 ce. of Tincture of Ferric Chloride with 10 ce. of dis­
tilled water, heat the solution to boiling and pour it into a mixture of 10
cc. of distilled water and 10 ce. of ammonia T.S. Filter the mixture while hot
and wash the flter with hot distilled water until the total fltrate measures 30
ce. Mix the filtrate well and to 5 ce. add 2 drops of indigo carmine T.S. Mix
this solution with 10 ce. of sulfuric acid: the blue color should not disappear
within one minute (nitrate).

Assay-Transfer 5 ce. of Tincture of Ferric Chloride, accurately measured, to
a flask of suitable capacity. Add about 20 ce. of distilled water, 3 Gm. of
potassium iodide, and 3 ce. of hydrochloric acid. Titrate the solution with
tenth-normal sodium thiosulfate, using starch T.S. as the indicator. Each
ce. of tenth-normal sodium thiosulfate is equivalent to 0.005584 Gm. of Fe.

Alcohol cont entFrom 58 to 64 per cent, by volume, of C¿HOH.
Storage-Preserve Tincture of Ferric Chloride in glass-stoppered bottles, in a

cool place and protected from light. .

AVERAGE DOS-Metric, 0.6 cc.-Apothecaries, 10 minims.
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Ea.ch cc. of fiftieth-normal sulfuric acid is equivalent to 0.00570 Gm. of
anhydrous morphine.

Alcohol contentFrom 43 to 4 per cent, by volume, of CH¿OH.
Preparation-Mistura Opii et Glycyrrhizre Composita.

AVERAGE DOSE-Metric, 4 cc.-Apothecaries, 1 fl.uidrachm.

UNGUENTUM HYDRARGYRI FORTE
Strong Mercurial Ointment

Ung. Hydrarg. Fort.Unguentum Hydrargyri Fortius U. S. P. X, Unguentum
Hydrargyri

Strong Mercurial Ointment contains not less than 47.5 per cent and
not more than 52.5 per cent of Hg.

UNGUENTUM HYDRARGYRI MITE
Mild Mercurial Ointment

Ung. Hydrarg. Mit.-Diluted Mercurial Ointment, Blue Ointment,
Unguentum hydrargyri P.I. .

Mild Mercurial Ointment contains not less than 28 per cent and not
more than 32 per cent of Hg.

Triturate the oleate of mercury in a warm mortar, with the mercury
added gradually, and when all of the mercury is dispersed set the mix­
ture aside for about fi.fteen minutes. Melt together the wool fat, white
wax, and white petrolatum, allow the mixture to cool partially, add
about 25 Gm. of it to the mercurial mixture, and continue the trituration
until the globules of roercury are no longer visible under a lens magni­
fying ten diameters. Then add the remainder of the wool fat, white
wax, and white petrolaturo mixture, and mix thoroughly.

Assay--Mix about 1 Gm. of Strong Mercurial Ointment, accurately weighed,
in a suitable flask with 20 ce. of distilled water and 20 ce. of mtnc ac1d, and
warm the mixture gently until red fumes cease to be evolved-and the solution
is colorless. Cool the mixture, add 100 ce. of distilled water, filter through
a flter paper previously moistened with dilute nitric acid, washing the filter
with warm distilled water. To the combined ltrate and washmgs add ~ ce.
of ferric ammonium sulfate T.S., and titrate with tenth-normal ammonium
thiocyanate. Each cc. of tenth-normal ammonium thiocyanate is equivalent
to 0.01003 Gro. of Hg.

Preparation-Unguentum Hydrargyri Mite.

500 Gm.
20Gm.

300 Gm.
50Gm.

130 Gm.
1000 Gm.

MERCURY •,• .
ÜLEATE OF MERCURY .
WooLFAT .
WHITEWA:X .
WHITE PETROLATUM .

To make about .

Macerate the ingredients for five days, with ocasional agitation, in a
mixture of 900 ce. of diluted alcohol and 38 ce. of glycerin. Then filter
and pass enough diluted alcohol through the filter to obtain 950 ce. of
total fi.ltrate. Assay a portian of this fi.ltrate as directed below, and
dilute the remainder with a sufficient quantity of diluted alcohol con­
taining, in each 100 ce., 0.4 ce. of oil of anise, 0.4 Gm. of benzoic acid,
0.4 Gm. of camphor and 4 ce. of glycerin, to produce a Tincture con­
taining, in each 100 ce., 0.04 Gm. of anhydrous morphine.

Assay-To 100 ce. of the Tincture add 2 ce. of approximately normal sulfuric
acid, evaporate the mixture on a water bath to about 10 ce. and transfer
the residue to a separator, Wash the evaporating dish with portions of
about 10 cc. each of a mixture of equal volumes of normal sulfuric acid and
distilled water, and add the washings to the separator. If necessary, wash
the dish with severa! ce. of a mixture of 85 volumes of chloroform and 15
volumes of alcohol, adding these washings to the liquid in the separator.
To this mixture add about 9 Gm. of sodium chloride, carefully neutralize to
litmus paper by adding stronger ammonia water, and then add severa! drops
of the ammonia water in excess. Now add 30 ce. of a mixture of 85 volumes
of chloroform and 15 volumes of alcohol, shake the contents of the separator
and allow the mixture to separate completely.
Transfer the immiscible solvent portion to a second separator and extract

the remaining aqueous layer with successive portions of the chloroform­
alcohol mixture until the last extraction gives a negative test for morphine
with sulfuric acid formaldehyde T.S. Collect the extractions in the second
separator. If more than four extractions are required, inerease thequantities
and volumes of all subsequent reagents so as to maintain the proportions here
prescribed.
Dissolve 25 Gm. of sodium hydroxide in 1000 ce. of distilled water, saturate

the solution with sodium chloride, filter, and add 15 ce. of this alkaline salt
solution to the chloroform-alcohol extract just prepared. Remove the mor­
phine by shaking with severa! successive portions of alkaline salt solution,
collecting the latter in a separator. Wash the combined alkaline salt solu­
tions with 10 ce. of chloroform and discard the chloroform. Exactly neu­
tralize the alkaline salt solution to Jitmus paper by adding suficient hydro­
chloric acid, and finally add a slight excess of aeid. Cool the solution to
25 º C. and shake it with 10 ce. of chloroform. Rcmove the chloroform to
another separator and shake it with 5 cc. of saturated sodium chloride solu­
tion, to which a few drops of hydrochloric acid have been added. Discard
the chloroform and add the acid salt solution to the combined salt solutions.

Add stronger ammonia T.S. to the combined salt solution until it is neutral
to litmus paper, and then add a slight excess of ammonia. Cool the solution
t0 25° C. and immediately extract the alkaloids with successive portions of
the chloroform-alcohol mixture. Filter each extraction into a container
through purified cotton, wetted with the chloroform-alcohol mixture, and,
when completely extracted, discard the liquid in the separator.
Evaporate the combined chloroformic solutions on a water bath to a

volume between 1 ce. and 1.5 ce. Add 10 ce. of alcohol, neutral to methyl
red T.S., to the_residue, and warm the mixture_to dissolve the alkaloids 2d
to remove the last traces of chloroform. Add 1 drop of methyl red To.
and then fftieth-normal sulfuric cid until the solution_ is_acid and with a
few cc. in excess. Guard against the presence of undissolved particles. _Cool,
and add 15 to 20 cc. of recently boiled and cooled distilled water. Titrate
the excess of cid with fiftieth-normal sodium hydroxide which is sufficien]'
free from carbonate to insure a sharp end point with methyl red T.S. as t e
indicator.
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To make about.................. 1000 Gm.

Melt the white wax in a suitable dish on a water bath, add the white
petrolatum, and heat the mixture gently until it is liquefied. Discon­
tinue the heat, stir the mixture until it congeals and then uniformly
incorporate the strong mercurial ointment.

AssayProceed as directed under Unguentum Iydrargyri Porte, page 420.

UNGUENTUM IODI
Iodine Ointment

Ung. Iodi

Iodine Ointment contains not less than 6.5 per cent and not more than
7.5 per cent of total l.

CautionDuring its manufacture and storage this Ointment must not
come in contact with iron utensils or containers.

Dissolve the iodine and the potassium iodide in the glycerin, prefer­
ably in a glass mortar. Melt the yellow wax on a water bath, add the
wool fat and the petrolatum, and heat the mixture gently until it is
liquefied. Gradually incorporate this warm liquid with the iodine
solution.

Assay-Tare a nickel or silver crucible containing about 2 Gm. of anhydrous
potassium carbonate, add about l Gm. of Iodine Ointment and reweigh.
Cover the Ointment with an additional 2 Gm. oí potassium carbonate and
heat on a water bath until the ointment is fluid. Heat the crucible and
contents gently over a Bunsen flame, gradually increasing the temperature,
but not exceeding a dull redness, until the ointment is completely carbonized.
Extra.ct the residue with boiling distilled water and wash on a flter until
the last washing, acidifed with nitric acid, yields no precipitate with silver
nitrate T.S. Heat the combined filtrate and washings, which measure about
75 ce., on a water bath, and add potassium permanganate solution (1 in 20)

until the hot liquid remains permanently pink. Add just enough alcohol to
remove the pink tint, cool to 25° C., then add sufficient distilled water to
make exactly 100 ce. Filter the mixture through a filter which has not been
previously moistened, rejecting the first 25 ce. oí filtrate. To 50 ce. of the
subsequent clear fltrate add 10 ce. of potassium iodide T.S., acidify with
diluted sulfuric acid and titrate with tenth-normal sodium thiosulíate. Each
ce. oí tenth-normal sodium thiosulfate is equivalent to 0.002115 Gm. oí I.

20Gm.
lOGm.
5 Gm.
5 Gm.

60 Gm.
100 Gm.

Zrnc OxrnE, in very fine powder .
LIQUID PETROLATUM .
WooL FAT .
WHITE WAX .
WHITE PETROLATUM.....···........................

To make .

UNGUENTUM ZINCI OXIDI
Zinc Oxide Ointment

Ung. Zinc. Oxid.Zinc Ointment

Zinc Oxide Ointment contains not less than 18.5 per cent and not more
than 21.5 per cent of ZnO.

Mix the wool fat and the liquid petrolatum, and thoroughly levigate
the zinc oxide with this mixture. Melt together the white wax and
white petrolatum, allow the mixture to cool until it becomes a soft mass,
and then thoroughly incorporate the zinc oxide mixture.

Assay-Weigh accurately in a tared porcelain crucible about 2 Gm. oí Zinc Oxide
Ointment, heat it slowly until melted and continue the heating, gradually
raising the temperature until the mass is thoroughly charred. Ignite the
mass strongly until ali of the carbonaceous material has been dissipated and
the residue is uniformly yellow and oí a constant weight. Allow to cool and
weigh: the residue attains a whlte or grayish-white appearance and the
weight oí the zinc oxide thus obtained corresponds to not less than 18.5 per
cent and to not more than 21.5 per cent of the weight of Ointment taken for
the assay.

ZINCI SULFAS
Zinc Sulfate

Zinc. Sulf.
ZnSO4.7H.O Mol. wt. 287.55

Zinc Sulfate contains not less than 55.86 per cent and not more than
58.63 per cent of ZnSO,, corresponding to not less than 99.5 per cent of
the hydrated salt (ZSO,.7H.O).

600 Gm.
20 Gm.

380 Gm.

4Gm.
4Gm.

12Gm.
5Gm.
5Gm.

70 Gm.
100 Gm.

STRONG MERCURIAL OINTMENT......................
WIUTE WAX .
WHE PETROLATUM...............................

!ODINE .
PoTASSIUM IonrDE .
GLYCERIN .
WooL FAT .
YELLOWWAx .
PETROLATUM .

To make .
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Description and physical properties-Colorless, transparent, prisms, or small
needles. It may occur as a granular, crystalline powder. It is without odor
and_has an_astringent, metallic taste. It is efflorescent in dry air. One Gm.
of Zmc Sulfate is soluble m 0.6 ce. of water and in 2.5 ce of glycerin at
25 ° C. It is insoluble in alcohol. · '
Anaqueous solution of the salt (1 in 10) is cid to litmus paper.

Tests for identityAn aqueous solution of the salt responds to the tests for zinc
page 454, and for sulfate, page 453.'

Tests for purityA 10-cc. portion of an aqueous solution of Zinc Sulfate (1 in 50)
acidulated with 1 ce. of diluted hydrochloric acid, meets the requirements oí
the test for heavy metals, page 447.

An aqueous solution of the salt meets the requirements of the test for
arsenic, page 436.

An aqueous solution of Zinc Sulfate (1 in 20) is not colored pink by methyl
orange T.S. (free acid).
Dissolve 2 Gm. of Zinc Sulfate in about 150 ce. of distilled water contained

in a 200-cc. volumetric flask. Precipitate the zinc completely by means of
ammonium sulfde T.S., and add sufficient distilled water to make themixture
measure 200 ce. Mix well, and filter through a filter which has not been previ­
ously moistened, rejecting the frst portian of the fltrate and collecting 100 ce.
of the subsequent filtrate in a dry volumetric fla.sk. Transfer the fltrate to
an evaporating dish, add a few drops of sulfuric acid, evaporate to dryness
and ignite. The weight of the residue does not exceed 0.005 Gm. (alkales
or alkali earths).

Assay-Proceed as directed under Zinci Acetas, page 430, using about 1 Gm. of Zinc
Sulfate.
The weight of zinc oxide obtained, multiplied by 1.984, indicates its equiva­

lent in ZnSOq. Each Gm. of Zinc Sulfate is equivalent to not less than
0.2815 Gm. and not more than 0.2955 Gm. of ZnO.

Storage--Preserve Zinc Sulfate in well-closed containers.

AVERAGE DOSEMetric, 1 Gm.Apothecaries, l5 grains.

GENERAL TESTS, PROCESSES AND
APPARATUS

Under "Reagent s," page 488 of the U. S. P. XI, replace the article
on Sulfate in Reagents with the following:

Sulfate in ReagentsA solution of the quantity of the reagent indicated in the
test in 25 ce. of distilled water, or a solution prepared as direeted in the test, is
neutralized, if alkaline, with hydrochloric acid, using litmus paper as the indieator,
and 1 cc. of normal hydrochlorie acid is added. The solution is filtered, if necessary,
through a filter paper previously washed with distilled water, and then 2 ce. of
barium chloride T.S. added. After mixing well it is allowed to stand for ten minutes,
and the turbidity, if any, is compared with that produced in a control test containing
the same quantities of the same reagents used in the test anda quantity of a standard
solution of potassium sulfate equivalent to the quantity of sulfate (S0,) permitted
in the test. Both solutions are adjusted to the same volume with distilled water
before adding the barium chloride T.S. and the glass cylinders in which the turbidi­
ties are compared must match in internal diameter and in ali other respects as
closely as possible.

The standard solution of potassium sulfate is made by dissolving 0.1814 Gm. of
potassium sulfate in sufficient distilled water to make 1000 ce. It contains the
equivalent of 0.10 mg. of sulfate (S0,) in each ce.

VITAMINS, ANTI-ANEMIA PRODUCTS, BIOLOGICAL ANO
OTHER ASSAY REFERENCE STANDARDS
Vitamins A and D Assays for Cod Liver Oíl

DefinitionsAs used herein, unless the context otherwise indicates, the term
assayer means the individual immediately responsible for the interpretation of the
assay; the term assay group means a group of rats to which the assay oil shall be
administered during the assay period; the term assay oil means a Cod Liver Oil
under examination for its vitamin potency; the term assay period for the Vitamin A
assay means the interval in the life of a rat between the last day of the depletion
period and the twenty-ninth day thereafter or between the last day of tbe depletion
period and the death of the rat; the term assay periodfor the Vtamin D assaymeans
tbe interval in the life of a rat between the last da.y of the depletion period and the
ighth day thereafter; the term assemble means the procedure by which rats are
selected and assigned to groups for the purpose of feeding, care, and observation;
the term control group means a group of rats receiving no Cod Liver Oil during the
assay period; the term daily, for the Vitamin A assay, means six days of each week
of the assay period; the term daily, for the Vitamin D assay, means each of the
firstsi_days of the assay period; the term declining weigtmeans the condition of
a rat when the body weight of the rat on any given day is equal to or Jess than the
body weight of the rat on the seventh day prior to the given day; the term depletion
period means the interval in the life of a rat between the last day of the preliminary
penad and tbe first day of the assay period; the term dosemeans the auantity of tbe

91



92 THE FIRST SUPPLEMENT TO THE PHARMACOPCEIA
OF THE UNITED STATES OI AMERICA 93

18 per cent
4 per cent
8 per cent

65 per cent
5 per cent

OfIieial and Tentative Methods of Analysis Association of Oficial Agricultural
Chemists, fourth edition 1935, page 342, méthod II; page 483, method 48.

Rachitogenic DietNo. 2
Whole Yellow Maize, ground. 76 per cent
Ground Gluten 20 per cent
Calcium Carbonate (CaCOa). 8 per cent
Sodium Chloride (NaCI). . . . . 1 per cent

1.73 Gm.
5.45 Gm.
3.47 Gm.
9.54 Gm.
5.40 Gm.
1.18 Gm.

13 Gm.

134.8 Gm.
28.9 Gm.
34.2 Gm.

141.3 Gm.
119.3 Gm.
148.3 Gm.

9.6 Gm.
111.1 Gm.

7.44 Gm.
0.020 Gm.
0.117 Gm.
0.062 Gm.
0.044 Gm.

Dissolve the citric acid in a suffcient quantity of hot distilled water and add the
solution to the mixed carbonates. Then add the potassium iodide, manganese
sulfate sodium fluoride and potassium alum, previously dissolved in distilled water.
Then add the ferric citrate dissolved in the hydrochloric acid. Dilute the sulfurie
acid with distilled water, add the phosphoric acid and add this acid mixture to the
mixture previously prepared and stir until effervescence ceases. Evaporate the
final mixture to dryness, in a current of air at from 90° to 100° C. and reduce the
resulting product to a fine powder.

Salt Mixture No. 2
Sodium Chloride (U. S. P.) ··· ..
Magnesium Sulfate (U. S. P.) • • • • • •
Sodium Biphosphate (U. S. P.) • • • • • • • • · ·
Potassium Phosphate (KGHPO,)..........................·.
Calcium Biphosphate [CaH(PO,).HO]....................
Ferric Citrate (U. S. P. Reagent, 17.5 per cent Fe) ••••
Calcium Lactate (U. S. P.) • • • • • • · · · · · · · ·
Mix the finely powdered salts uniformly.
The assay of Cod Liver Oil for Vitamin A and Vitamin D potency shall be by

comparison with the U. S. P. "Reference Cod Liver Oil," by assay procedures con­
forming in ali respects to the following specifications:

Method of Assay for Vitamin A
The Vitamin A assay, comprising the recording of observations of groups of rats

' , » li hile be"» 1aintained on specifiedthroughout specified periods of their ves, w) le emng m
dietary regimens, and the interpretation of such data, is as follows: . d

Preliminary periodThroughout the preliminary period each rat shall be raise
underthe immediate supervision of, oraccording todirectionsspeeifiedby, theassayer.

' · t · d dietary regmenThroughout the preliminary period the rats shall be mam ame on a 1 f
which shall provide fornormal development in ali respects, except that the supp Y 0

Salt Mixtures

F
· the salt mixtures the available form of each chemical is taken toor prepar1ng .

furnish the stipulated equivalent of each chemical.
Salt Mixture No. 1

Calcium Carbonate (U. S. P.) : .. • • .. • • • • • • • • • • • • • •
Magnesium Carbonate (U. S. P., 40 per cent MgO)....... • •
Sodium Carbonate, anhydrous (U. S. P. Reagent)......·····
Potassium Carbonate (U. S. P., dried at 180° 0.)......·····
Phosphoric Acid (U. S. P., 86.5 per cent) • • . • •
Hydrochloric Acid (U. S.P., 36 per cent) • . • •
Sulfuric Acid (U. S. P., 96 per cent) •
Citric Acid (U. S. P.) ·
Ferric Citrate (U. S. P. Reagent, 17.5 per cent Fe) .
Potassium Iodide (U. S. P) • • . • • • • •
Manganeso Sulfate (U. S. P. Reagent, MnSO.4H.O).....··
Sodium Fluoride (U. S. P. Reagent) •
Potassium Alum (U. S. P.) • • • . , • •

Casein .
Salt Mixture (see page 479) •••........•............•.......
Yeast, dried .
Starch .
Vegetable Oil .
VitaminD, a suflicient amount
Not less than 3 U. S. P. Units of Vitamin D shall be provided in each gram of

diet and this vitamin shall be carried by the yeast or the vegetable oil. The in­
gredients of the Vitamin A test diet shall be free from Vitamin A or shall have been
treated so as to reduce the VitaminA content to such a degree that when the Vitamin
A test diet is fed to the control group to-thirds or more of the rats shall manifest
prior to the eleventh day of the assay period, symptoms of Vitamin A deficiency
characterized by both declining weight and ophthalmia. The dried yeast shall carry
the Vitamin B complex in such concentration that a daily <lose of 0.15 Gm. shall
permitan average gain in weight ofat least 3 Gm. per week in rats during an interval
of four weeks between the twenty-fifth and sixtieth days of ge, when the rats are
provided ad libitum with a ration which is adequate for optimal growth, except that
the rat ion shall be devoid of the Vitamin B complex.

The term Vitamin A test diet means a food material consisting of the following
proportions of the named ingredients of the quality specified:

Vitamin A Test Diet

Reference Oil or of the assay oil to be fed daily to a rat during the assay period¡ the
termfedmeans made readily available to the rat oradministered to the rat by mouth¡
the term ground gluten means the clean, sound product made from wheat flour by
the almost complete removal of starch, and contains not more than 10 per cent of
moisture, and, calculated on the water-free basis, not less than 14.2 per cent of
nitrogen, not less than 15 per cent of nitrogen-free extract (using the protein factor
5.7), and not more than 5.5 per cent ofstarch (as determined by the diastasemethod);
the term group for the Vitamin A assays means six or more rats maintained on the
same required dietary regimen during the assay period; the term group for the Vita­
min D assay means seven or more rats maintained on the same required dietary
regimen during the assay period; the term ophthalmia means a pathological state of
the eye and/or the conjuctiva and/or the tissues anatomically related to the eye,
readily discerniblemacroscopically and usually associated with Vitamin A deficiency¡
the term preliminary period means the interval in the life ofa rat between the seventh
day after birth and the frst day of the depletion period; the term rachitogenic diet
means a uniform mixture of the food materials, and in the proportions named, in
either of the following formulas:

Rachitogenic Diet No. 1
WholeYellowMaize, ground 33 per cent
Whole Wheat, ground 33 per cent
Ground Gluten 15 per cent
Gelatin . . . . . . . . . . . . . . . . . . 15 per cent
Calcium Carbonate (CaCOa) 3 per cent
Sodium Chloride (NaCI).. . 1 per cent
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Vitamin A, or precursora of Vitamin A, shall be limited to such a degree that rats
weighing between 40 and 50 Gm. and not exceding twenty-eight days of age and
subsisting on a suitable Vitamin A deficient ration and water for an interval not ex­
ceeding forty-five days shall manifest symptoms characteristic of Vitamin A de-
ficiency. ·

Depletion perwd-A rat shail be suitable for the depletion period when the age
of the rat does not exceed twenty-eight days, and if the body weight of the rat shall
exceed 39 Gm., and does not exceed 50 Gm., and if the animal manifests no evidence
of injury, or disease, or anatomical abnormality which might hinder growth and
development. Throughout the depletion period each rat shail be provided with the
Vitamin A test diet and distilled water ad libitum, and during this period no other
dietary supplement shall be available to the animal.

Assembling rats into groups for the assay period-Rats which are suitable for the
assay period shall be assembled into groups. For each assay oil there shall be one
or more assay groups. In the assay of one assay oil there shall be provided at least
one control group and at least one reference group, but one control group and one
reference group may be used for the concurrent assay of more than one assay oil.
The interval of assembling rats into groups shail not exceed sixty days. On any one
day during the interval of assembling rats into groups, the total number of rats that
shall have been assigned to make up any one group shall not exceed by more than
two the number of rats that shall have been assigned to make up any other group.
When the assembling of all groups shall have been completed, the total number of
rats in each group shall be the same, and the number of rats of one sex in each group
shall be the same. Not more than three rats from one litter shall be assigned to one
group. When the assembling of all groups shall have been completed, the average
weight of the rats in any one group on the day beginning the assay period shall not
exceed by more than 10 Gm. the average weight of the rats in any other group on
the day beginning the assay period.

Assay period-A rat shail be suitable for the assay period, provided that the
depletion period shall have exceeded tenty-four days and shall not have exceeded
forty-five days, and provided that a rat shall manifest evidence of Vitamin A de­
ficiency characterized by declining weight and/or ophthalmia. Throughout the
assay period each rat of the control, reference, and assay groups shall be kept in an
individual cage and shall be provided with the Vitamin A test diet and distilled
water, ad libitum. Throughout the assay period each rat in any assay group shall
be fed daily a dose of the assay oil, and throughout the assay period each rat in any
one reference group shall be fed daily a dose of the reference oil. The reference oil
and/or the assay oil may be diluted before feeding with an edible vegetable oil free
from Vitamin A. Diluted oil shall be stored in the dark at a temperature not ex­
ceeding 50° F. The period of storage shall not exceed seven days. Not more than
0.1 ce. of the diluted oil shall be fed as a daily dose. During the assay period al!
conditions of environment shall be maintained as uniformly as possible with respect
to the assay, reference, and control groups.

Recording of data--On the day beginning the depletion period and at intervala
of not more than seven days for the first twenty-one days of that period, there shall
be a record made of the body weight of each rat. From the twenty-first day of the
depletion period until the end of the assay period a record shall be made of the body
weight and eye condition of each rat at intervals not exceeding five days. The eye

d"t" shall be designated as normal, watery, sensitive to light, swollen, bloody
con

I
ion 1 t opacity of cornea, or any combination of these terms. A record

exudate, P"""""",,¡ture of a rst to consume the prescribed daily dose of referenceshall be mate o! e a1

""$;; u peer or e assav oilIdetermitiethe itamiA poteney of the
l. th formance of the rats of the assay and reference groups shall be calcu-assay 01 e per ·ight »f th

d f ' h up on the basis of the difference between the average we1, o elate or eac gro b · · th
· · ts and the average weight of the same rats on the day eginning 1e assaysurvIvng ra :, ±d alid fo stablishi· d Th data from the reference group shall be considere v ores a ngE,""$,, A potency of the assay il only when two-thirds or more of the total

the /itamn ha de idiid ll; bnumber of animals comprising a reference group shall ave mate m !VI ua Y e-
tween the beginning day of the assay period and the tenty-eighth day thereafter

.. in body weight which shall equal or exceed 12 Gm. and shall not exceedan mncrease . lid f
60 Gm., and the data from an assay or reference group shall be considered val for
establishing the Vitamin A potency of the assay oil only when to-thirds or more,
but not less than six, of the rats of an assay or reference group have survived twenty­
eight days of the assoy period. The data from an assay group shall be considered
valid for establishing that an assay oil conforms with the U. S. Pharmacopeia
standard for Vitamin A in cod liver oil only when to-thirds or more, but not less
than six rats, shall have made individually beteen the beginning day of the assay
period and the twenty-eighth <lay thereafter an mcrease m body weight which shall
equal or exceed 12 grams. The data from arat shall be considered valid for establish­
ing the average performance of a reference or assay group only on the condition that
the rat has consumed the prescribed <lose of oil for at least tenty-to days of the
assay period. A Vitamin A assay shall not be considered valid unless two-thirds or
more of the total number of animals comprising the control group shall, prior to the
eleventh <lay of the assay period, manifest symptoms of Vitamin A deficiency charac­
terized by both declining weight and ophthalmia. The Vitamin A potency of the
assay oil is then calculated according to the following procedure:

Let "R'' equal the daily dose in milligrams of the reference oil necessary to pro­
duce in a reference group an average gain in weight, "G," of not less than 12 Gm.
and not more than 60 Gm. ·

Let "A" equal the daily dose in milligrams of the assay oil that will produce in
an assay group an average gain in weight equal to or greater than "G."

. If the product of [! ] X [units per gram of Vitamin A contained in the refer­

ence oil] is equal to or greater than 600, then the assay oil contains 600 or more units
of Vitamin A per gram of oil and complies with the U. S. Pharmcopeial requirement
for Vitamin A potency.

Method of Assay for Vitamin D

The Vitamin D assay. comprising the recording of observations of groups of rats,
throughout specifed periods of their lives, while being maintained on specifed dietary
regimens, and the interpretation of such data, is as follows: .

Preliminary perod-Throughout the preliminary period each rat shall be rwsed
under the immediate supervision of, oraccording todirections specified by,the asssyer.
Throughout the preliminary period the rats shall be maintained on a dietary regimen
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which shall provide for normal development in all respects, except that the supply
of Vitamin D shali be limited to such a degree that rats, weighing between 40 and
60 Gm. st an age of twenty-one to twenty-eight days, and subsisting for an interval
of three weeks on a suitable rachitogenic diet, shall manifest evidence of severe
rickets.

Depletion period-A rat shall be suitable for the depletion period when the age
of the rat does not exceed thirty days, and if the body weight of the rat shall exceed
44 Gm., and does not exceed 60 Gm., and if the animal manifests no evidence of
injury, or disease, or anatomical abnorma!ity which might hinder growth and de­
velopment. Throughout the depletion period ech rat shall be provided with the
rachitogenic diet and distilled water ad libitum, and during this period no other
dietary supplement shall be available to the animal.

Assembling rats into groups for the assay periodRats which are suitable for the
assay period shall be assembled into groups. For each assay oil there shall be one
or more assay groups. In the assay of one assay oil there shall be provided at least
one reference group, but one reference group may be used for the concurrent assay
of more than one assay oil. The interval of assembling rats into groups shall not
exceed sixty days. On any one day during the interval of assembling rats into
groups, the total number of rats that shall have been assigned to make up any one
group shall not exceed by more than two the number of rats that shall have been
assigned to make up any other group. When the assembling of all groups shall have
been completed, the total number of rats in each group shall be the same. Not
more than three rats from one litter shali be assigned to the assay group unless
an equal number of rats from the same litter are assigned to the reference group.
When the assembling of ali groups shall have been completed, the average weight of
the rats in any one group on the day beginning the assay period shall not exceed by
more than 8 Gm. the average weight of the rats in any other group on the day be­
ginning the assay period.

Assay period-A rat shall be suitable for the assay period, provided that the
depletion period shall have exceeded eighteen days and shall not have exceeded
twenty-five days, and provided that a rat shall manifest evidence of rickets charac­
terized by a distinctive, wabbly, rachitic gait and by enlarged joints. The presence
of rickets may also be established by examination of a leg bone of one member of a
litter by the "line test" described below. Each rat shall be kept in an individual
cage and shall be provided with the rachitogenic diet and distilled water, ad libitum.
On any calendar day of the assay period the assay and reference groups shali receive
a rachitogenic diet compounded from the same lots of ingredients. Throughout the
first six days of the assay period each rat in any one assay group shali be fed daily
a dose of the assay oil, and throughout the frst six days of the assay period each
rat in any one reference group shall be fed dnily a dose of the reference oil, except
that the foliowing deviation from the daily feeding shall be permissible: that the
daily dose may be doubled on the day preceding a one-day holiday falling within
the frst eight days of the assay period. During the remainder of the assay period
neither the assay oil nor the reference oil shall be fed. At the termination of the
assay period, each rat shall be killed and one or more leg bones examined for healing
of the rachitic metaphysis according to the "Iine test" described below. The ref­

l nd/or the assay oil may be diluted before feeding with an edible vege-
erence 01 a • ¡¡ !lb d" hbl »il free from Vitamins A and D. The diluted o sha e store in t e
~a : ~ temperature not exceeding 50° F. and the duration of this storage shall
" " 4ikty dys. Not more than 0.1 cc. of the diluted oil shall be fed as ano excee · . .
daily dose. During the assay period all conditions of environment (particularly
with reference to physiologically active radiations) shall be maintained as uni­
formly as possible with respect to the assay and reference groups.

Line testThe line test shall be made on the proximal end of a tibia or distal
end of a radius or uln. The end of the desired bone is removed from the animal
and cleaned of adhering tissue. A longitudinal median section shall bemade through
the end of the bonewith a clean, sharp blade to expose a plane surface through the
junction of the epiphysis and diaphysis. In any one assay the same bone of ali the
animals must be used and sectioned through the same plane. Both sections of the
bone shall be rinsed in distilled water and shall then immediately be immersed in
a 2per cent aqueous solution of sílver nitrate for one minute. The sections shall
then be rinsed in distilled water and the sectioned surfaces of the bone shall be
cxposed in water to daylight or other source of actinic light untíl the calcified areas
have developed a clearly defined stain without marked discoloration of the uncalcifed
areas. Records shall be made immediately of the extent and degree of calcification
of the rachitic metaphysis of every section. It shnll be permissible to use modifica­
tions of the described procedure for staining, provided that such modified procedures
clearly differentiate between calcified and uncalcified areas.

Recording of data-On the day beginning the assay period and on the seventh day
thereafter a record shall be made of the body weight of each rat. A record shall be
made of {he quantity of rachitogenic diet consumed per rat per diem during the
assay period. Numerical values shll be assigned to the extent and degree of calci­
fcation of the rachitic metaphysis of the bones examined by the line test so that it
will be possible to average the performance of each group.
Vtamin D potency of the assay oil--In determining the Vitamin D potency of the

assay oil, the average performance of groups with respect to healing of the rachitic
metaphysis shall be considered, provided that the average performance of a reference
group with respect to calcification of the rachiticmetaphysis shall be determmed by
the data from rats which individually show an extent and degree of calcification in
the rachitic metaphysis as determined by the line test equal to or greater thnn a
condition described as a positive macroscopic evidence of calcification, but less than
an extent and degree of calcification described ns complete healing. The data from
a reference group shall be considered valid for establishing the Vitamin D potency
of the assay oil only when to-thirds or more, but not less than seven rats, show
individually an extent and degree of calcification of the rachitic metaphysis equal o
or greater than a condition described as positive macroscopie evidence of calcifica­
tion but less than an extent and degree of calcificat1on descnbed ns complete healing.
The data from an assay group shall be considered valid for establishing that an assay
oil conforms with the U. S. Pharmcopcia standard for Vitamin D in cod liver oil
only when two-thirds or more, but not less than seven rats, show individually an
extent and degree of calcifcation of the rachitic metaphysis equal to or greater than
a condition described s positive macroscopie evidence of calcification. 'The data
from a rat shall be considered valid for establishing the average performance of "
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group only on the condition that the weight of the rat at the termination oí the
assay period, shall equal or exceed the weight of the rat on the beginning day of the
assay period and that the rat has consumed 2 Gm. or more of the rachitogenic diet
on each day of the assay period and 28 Gm. or more of the rachitogenic diet during
the assay period and on the condition that the rat has consumed each prescribed
dose of cod liver oil within twenty-four hours from the time it was fed. The Vita­
min D potency of the assay oil is then calculated according to the following pro­
cedure.

Let "R' equal the daily dose in milligrams of the reference oil necessary to pro­
duce in a reference group an average extent and degree of ca lcification "C" not less
than a condition described as a narrow continuous line of calcification but less than
an extent and degree of calcifcation described as complete healing.

Let "A" equal the daily dose in milligrams oí the assay oil that will produce in
an assay group an average extent and degree of calcification equal to or greater
than "C."

If the product oí[!] X [units per gram of Vitamin D, contained in the refer­

ence oil] is equal to or greater than 85, then the assay oil contains in each gram
85 or more units of Vitamin D and complies with the U. S. Pharmacopeial require­
ment for Vita.min D potency.

Under "Vegetable Drugs, Methods for Sampling and Analysis," page
475 of the U. S. P. XI, replace the corresponding tests, xvii and xviii,
with the following:

Diluted Alcohol-soluble Extractive.
XVII. Macerate about 2 Gro. oí the prepared drug (paragraph VI), accurately

weighed, in about 70 ce. of diluted alcohol in a suitable flask. Shake the mixture
during eight hours at thirt y minute intervals and then allow it to stand for sixteen
hours without shaking. Filter and wash the flask and residue with small portions of
diluted alcohol, passing the washings through the fil ter, until the fil trate mensures
100 ce. Evaporate a 50 cc. aliquot portion of this filtrate to dryness in a suitable
tared dish on a water bath and dry to constant weight at 110° C. Calculate thc
percentage of anhydrous extractive from the weight of drug taken.

Water-soluble Extractive.
XVIII. Proceed as directed under paragraph XVII, using distilled water in­

stead oí diluted alcohol.
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