_THE BEHAVIOR OF SUBSTANCES TOWARD POLARIZED LIGEHT
' | USED AS A PHARMACOPOEIAL STANDARD

BY

-GEORGE EDWARD SCHINDLER

A THESIS SUBMITTED FOR THE DEGREE OF
GRADUATE IN PHARMACY

UNIVERSITY OF WISCONSIN
1921



s -

 TERMS USED 70 INDICATE OPTICAL ACTIVITY ..ceveeeennsns

NAIVES OF I.I‘YSI-‘RUMIITS EI;}PLOYED '...‘....'.........I".‘.

m@m{ATURESTAImARDS .‘.......'.C.I...............l..

d

SUBSTANCESiFOB WHICH OPTICAL ACTIVITY
IS USED AS A STAI'DARD

United States Pharmacopoeiad ceeeccececcsceeacns
British Pharmacopoeis scecececcssccanscsnnconce
 Spanish Pharmacopoeis e.ececesscssccececaccccns
French Pharmacopoeia ......................;..;
German PharmaCOPOCLis seeesescecssssecnsasssaass

lletherlands PharmacCOpPOEi& ecesececsscosccseccesscs

INTRODUGTION .IO.....‘........'.0‘..'..'..'....'......‘Page1

2

13
16
17

22

23



TEE BEHAVIOR OF SUBSTANCES TOWARD POLARIZED LIGHT
". USED AS A PHARMACOPOEIAL STANDARD.

The behavior of substances toward polarized light was

iﬂiirst used as a pharmacopoeial standard when it was introduced
f;into the United Stetes Pharmacopoeia of 1890. It was next adopt-
if>$d by the British Pharmscopoeia of 1898, followed by the Spanish
:? Pharmacopoeia of 1905, the French Pharmacopoeia of 1908, and the
j? Germen Pharma00poeia of 1910, and lastly by the Netherlands’

? Eharmacopoela of 1915.

] In the Unlteu States Pharmacopoeia of 1890, as Wcll as
%;in &ll later editions, & short monogreph upon the determination
ikof'the 0ptiea1 rotaetion of organic substances is 1ncluded. This
ﬁ}monograph gives a brief description of the apparatus employed,
g?definitions of terms used, methods of carrying out determinations
fiand formulas for the calculation of results. Six substances are
1;‘here directed to be tested by their optical activity.A This num-
.\ ber is increased to twenty-three in the edition of 1900 and bo
I;ﬁtwgnty-eight in that of 1910.

3 The British Pharmacopoeia of 1898 uses the opticel
fi‘aotivity as & test for nine substances. This is increased in the
IE'edition of 1914 to twenty-eight.

The other Pharmaecopoeias that have adopted optical act-
%& ivity as a test are as follows: Spanish Pharmacopoeia of 1905
FAVWith eleven substances, French Pharmacopoeia of 1908 with forty=-
seven substances; German Pharmacopoeia-of 1910 with seventeen
substances; Netherlands Pharmacopoeia of 1915 with seven sub-

stances.
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TERMS  USED T0 INDIGATE OPTICAL ACTIVITY.

- Angle of Rdtétion
United States Pharmacopoeia - 1890, 1900, 1910.
Angular Deviation
French Pharmecopoeia - 1908.
Circular Poi&rization
United States Pharmacopoeia - 1890, 1900.
~ Deviates Polarized Light
United States Pharmacopoeia - 1890, 1900, 1910.
Dextrogyrate
United States Pharmacopoeia - 1890, 1900, 1910.
French Pharmacopoeia - 1908.
Spanish Pharmecopoeia - 1905.
German Pharmescopoeia - 1910.
Dextro rototory
United States Pharmecopoeia - 1890, 1900, 1910.
Laevqurate
United States Pharmacopoeia - 1890, 1900, 1910.
French Pharmacopoeia - 1908.
Spanish Pharmacopoeia - 1905.
German Pharmecopoeia - 1910.
Laevorototory
United States Pharmacopoeia - 1890, 1900, 1910.
Optically Active
United States Pharmacopoeia - 1890, 1900, 1910.

Optically Inactive
United States Pharmacopoeia = 1899, 1900, 1910.

French Pharmecopoeia - 1908.
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Optiecal ﬁotafibn
United Sﬁates Pharmacovoeia - 1890,.1900, 1910.
British Pharma00poeia - 1914.
I'rench Pharmacopoeia - 1908.
lletherlands Pharmecopoeia - 1915.
Rotates the Plene of & Ray of Polarized Light
British Pharmacopoeia -1898, 1914.
Specific Molecular Angle
French Pharmacopoéia- 1908.
Specific Rotation
United States Pharmacopoeia - 1900, 1910.
Specifiec Rotofory Power
United States Pharmacopoeias - 1890
French Pharmacopoeia - 1908
Turns the PDiarizad Ray of Light

German Pharmacopoeia - 1910.




NAMES OF INSTRUMENTS ENMPLOYED.

The instruments employed by the various pharmacopoeia

r determining optical activity are designated as follows:

Half Shadow Instrument of Laurant
7 United States Pharmacopoeia - 1890, 1900, 1910,
Helf Shadow Instruﬁent of Schmidt & Hensch
' United States Pharmacopoeia - 1910.
Polarimeter
United States Pharmaéopoeia - 1910
German Pharmacopoeis - 1910
Spanish Pharmacopoeia - 19086
Netheflands Pharmaecopoeia - 1915
Polariscope
United States Pharmacopoeia - 1910
¢  British Pharmacopoeia - 1914
French Pharmscopoeia - 1968
Polaristrobometer of Wild
Unitéd States Pharmacopoeia - 1890, 1900.




W»EPERA TURE STANDARDS

The standard temperature for determining optical.ro-
?Lfation varies with the different pharmacopoeias, as follows:
United States Pharmacopoeia - 1890
15°- 209
United States Pharmacopoeia - 1900
25%¢
United States Pharmacopoeia -~ 1910
25°¢
British Pharmecopoeia - 1898
60°F - 0il of Dill
British Pharmecopoeia - 1914
15.5°C - Camphor
Spanish Pharmacopoeia - 1905
o standard given.
French Pharmacopoeia - 1908
15%, 18%°, =20%.
R Pharmacopoeia - 1910
209¢.
Netherlands Pharmacopoeia - 19156

No standard given.
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The substances for which optical activity is
used as & test in the various pharmacopoeias, to-gether

with the standard requifements, are given in the appended

e I




UNITED STATES PHARMACCPOEIA-1890

Substance

Stendard

 0il of
Bitter Almonds

0il of
Orange TFeel

0il of
Bergamot

0il of

Jintergreen

0il of
Lemon

0il of
Santol

Cptically insactive

Its optical rotation should not be less
then 95° to the right in & 100 mm. tube
end at a temperature of about 15° to 20°C.

Its optical rotation should not be nore -
than 20° to the right in a& 100 mm. tube
and at a temperature of about 15%°to 20°C.

It deviates polarized light slightly to
the left.

Its optical rotation should not be less
then 60° to the right in a 100 mm. tube,
end at & tempersture of about 15%to 20°C.

It deviates polarized light to the left.



UNITED STATES PHARMACOPOEIA =-1900

Substance Standard
Unless otherwise specified all determinations
are in a 100 mm. tube and at 25 C.

Camphor It is optically active, being dextrogyrate.

0il of
Anise The optiecal rotation is -2°.

0il of
Oreange
Peel The optical rotation is + 95°.

0il of
Cajaput Angle of Rotation should not exceed -2°.

0il of
Caraway The optical rotation is from + 70%t0 + 80°

0il of
Chenopo-
dium The optical rotation should not exceed -5°.

0il of
Cinnamon The optical rotation is from + P50 « 19,

Qil of A
Coriander The optical rotetion is from + 7%o + 14°.

0il of .
Cubeb  The optical rotation is from - 25%to - 40°.

0il of "
Erigeron The optical rotation is &about + 50%.

0il of _ o o
Hedeome The optical rotation is from + 18- to + 227,

0il of
Lemon The opticel rotation is not less than + 60°

0il of
Pepper-
mint The opticsel rotation is from - 25%0 - 30°.

gilof

Spear- 5 8
mint The optical rotation is from - 35°to - 48% .
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UNITED STATES PHARKACOPOEIA - 1900
Standard
Substance Unless otherwise specified all determinations
sre in a 100 mm. tube and at 25°C.
0il of
Myristica The optical rotation is from + 14%o + 28°.
0il of
Rosemary The optical rotation should be not more than + 152
0il of
. Savin The optical rotation is from + 40%o + 60°.

0il of

Santal The optical rotation should be not less then - 16°

: nor more than - 20°.

0il of

Sassafras The optical rotation should not be more than + 4°.
0il of

Thyme The optical rotation should not be more than - 3°.
Sugar In solution it should be dextrogyrate.

Sugar of

Milk ' An aquious solution is dextrogyrate.
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TATES PHARMACOPOEIA - 1910.

Substance Standard
Camphor The Specific notatlon (a% of Camphor in a solution
in alcohol at 25°C is between + 41° and + 42° in a
200 mm. tube, containing 10 gm. of Camphor in each
100 mils of solution. The alcohol must be of the
strength of about 95 % by volume.
Codeine A saturated aqueous solution of Codeine is
laevorotatory. .
Capaiba The volatile 0il separated from Capaiba by dis-
tilletion with steam shows an angle of rotatign
in & 100 mm. tube of not less than - 7° at 25°C.
0il of
Bitter It is optically jnactive or dextrorotatory, not
Almonds exceeding + 0°10'.
0il of o o
Anise The optical rotation varies from + 1 to - 2.
0il of i
Orange The optical rotetion is not less than + 957.
Peel '
0il of 0
Cajaput The optical rotation does not exceed - 4 .
0il of - o
Caraway The optical rotation varies between + 70 and + 80.
0il of o
Clove The optical rotation does not exceed - 17101
0il of ' 0 0
Cinnamon The optical rotation varies from + 1 to - 1 .
0il of o 0
Chenopodium The optical rotation varies between - 4 to - 10 .
- 0il of 0 )
Coriander The opticel rotation veries from + 8 to + 13
0il of 0 0
Cubeb The optical rotation varies from - 20 to - 40" .
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« 1910 &l

Substance. Standard
0il of
Fennel, The optical rotation varies from + 12%to + 24°.
0il of o "
Juniper The optical rotation varies from 0"to - 157,
0il of a o
Lavender The optical rotation varies from - 1°to - 107,
0il of o o
Lemon The optical rotation varies from + 57 to + 64 .
0il of
Pepper- The optical rotation varies between - 23%t0 - 33°,
- mint
0il of
Spear- The optical rotation varies between - 38%0 - 559
mint ' '
0il of
Myristice The opticel rotation varies from + 12%0 + 30°.
0il of o
Pimenta The optical rotation varies from 0%o0 - 4°.
0il of 5 s
Santal The optical rotation varies from = 15"to -~ 20",
0il of :
Sassefras [he opticel rotation varies from + 3%0 + 4°.
0il of
Thyme Jhe optical rotation is €l ightly leevorotatory.
Sugear The Sgecific rotation (a)p of Sugar, determined
: at 20°C, in & solution in distilled water, con-
teining 100 mils the equivalent of 26 gm. of Sugar,
previously dried to constant weight at 105°C, and-
using & 200 mm. tube, is not less than + 65.99.
-3ugear of .
Milk The specific rotation (a)p of Sugar of Milk deter-

mined at 25°C, in a solution in distilled water,
containing 100 mils the equivalent of 10 gm. &and

using & 200 mm. tube, is from +

52.2940+52.5%.
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UNITED STATES PHARMA COPOEIA - 1910

Substance

Standard

3copolamine
Hydro=-
bromide

Terbene

The specific rotatory power of the salt, deter-
mined in an aqueous solution containing the
equivalent of 56 gm of anhydrous 3Scopolamine
Hydrobromlde in & 100 mlls of solution at 25°C.,
is from - 220 to - 25.75° in & 100 mm. tube.

Its optical rotation does not exceed + 0.3°,
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'BRITISH .PHARMACOPOEIA - 1898 13-
Substance Standard
Capaiba The opticzl rotation is from - 28%0 - 34°,
0il of o
Dill The optical rotation is not less than + 70 in
& 100 mm. tube at 60°F.
01l of
Anise Rotaetes a plene of light slightly to the left.
0il of ’ o
Bucalyp-~ The optiesl rotation is not more than 10 in
tus either direction in a 100 mm. tube.
0il of o
Lemon The optical rotation is not less than + 59 in
a 100 mm. tube.
0il of " 0
Pine The optical rotation is from - 56~ to - 10 in
a 100 mm. tube.
0il of 0
Rosemary The opticel rotation is not more than 4+ 10 in
a 100 mm. tube.
0il of o
Santal The optisal rogation is not less than - 16 nor

more than - 20° in a 100 mm. tube.
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BRITISE PHARMACCPOEIA -~ 1914

Substance

Standard

Camphor

0il of

Pine
Ajowan 0il

0il of
Dill

0il of
Anise

0il of
Chamomile

0il of
Cajaput

0il of
Caraway

0il of
Cinnamon

0il of
Capaiba

0il of
Coriander

0il of
Cubebs

0il of
Eucalyptus

0il of
Wintergreen

0il of
Lemon Grass

0il of
Juniper

0il of
Lavender

5 gm. in enough 90% Alco
rotates light about + 10

The optical

The optical
The optical
The optical
The optical
The optical
The optical
The optical
The optical
The optiecal
The optical
The optical
The optical
The optical

The optical

The optical

rotation is

rotation is
rotation is
rotetion is
rotation is
rotation is
rotation is
rotation is
rotation is
rotation is
rotation is
rotation is
rotation at
rofation is

rotation is

rotation is

%01 to 1 ke 20 mils
at 15.5

32%0 - 429

from

from + 1°to + 2?

70%0 + 80°

+

from

2°to + 19.

from
from =~ loto + 50.
not more than - 4°.
from + 75°to+82°.
from - 0.5%0 - 1°,
from - 7%o0 - 35°,
rrom + 8%t0 + 14°.
from - 25%0 - 409
from - 10%t0 + 10%,
25%¢., is from 0 to-1°.
from + Zoto - 50.

from - Zoto - 150.

from - 3%°t0 - 10°.



: 15
BRITISH PHARMACOPOEIA - 1914

Substance Standeard
'0il of a o
Lemon The ovptical rotation is from + 58 to + 64 .
0il of " %
Peppermint The optical rotation is from - 20 to - 35 .
0il of o o
Spearmint The optical rotation is from - 30 to 50 .
0il of o 0
lutmeg The optiecal rotation is from + 13 to + 30 .
0
0il of Rose The optical rotation is from - 2 to - 4 .
0il of 0 o
Rosemary The opticel rotation is from - 2 to + 15 .
0il of 0 o
Santal Vood The opticel rotstion is from - 13 to - 21 .
o
Oxymel The optica% rotation at 15.5 C. of not more
than - 3.9 in & 200 mm.tube.
Oxymel of o
Squill The ogtical rotation at 165 C of not more than
- 2,99 in & 200 mm. tube.
Oxymel of 0
Urginea The ogtical rotation at 15.5 C of not more than
- 3.,9° in a 200 mm. tube.
0
Mel The optical rotation at 156.5 C in a solution
in water, containing 25 gm. in & 100 mils de~
colorised by filteration wit animalocharcoal,
in & 200 mm. tube, between O and - 5.
0
Terebene The optical rotation at 15.500 is from + 1 to-l?.-



SPANISH PHARMACOPOEIA -~ 1905

16

Substance Standeard
Aconitihe It is laevogyrate
Atropine It is laevogyrate
0il of

Lemon It is dextrogyrate
0il of

Peppermint It is laevogyrate
0il of

Orange It is dextrogyrate
0il of

Rosemary It is laevogyrate
0il of

Thyme It is laevogyrate
0il of

Turpentine It is laevogyrate
Strychnine It is laevogyrate
Quinine It is laevogyrate
Morphine It is léevogyrate
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FRENCH PHARMACOPOEIA

Substance

Standard

Aconitine

Aconitine
Witrate

Adrenaline

Camphor

lonobrom-
Camphor

Cocaine

Cocaine
Hydrochloride

Codeine

2 grams of the substance gissolved in 100 cc.
of absolute alcohol &t 1§ C., will give an
optical rotation of +« 12 .

2 grams of the substance dissolved in benzine,
under the same condgtions, will give an optic-
al rotation of ~ 367 .

2 grams of the_.substence dissolved in 100 CC.
of weter at 18 °C,, Wwill give an optical ro-
tation of - 25.8" .

It is leevogyrate in an aqueous &cid solution.

10 grams of the substance dissolved in 100 CC.
of absolute alcohol at 157°C., give an optical
rotation of + 43 .

It is dextrogyrate

The Ogtical rotation is - ( 15.827 + 0.005848p)
at 20°C. The solution is mede in 100 CC. of
chloroform, the amount of the drug not desig-
nated, although it is calculated in the final
result. It is "p"™ in the above formula.

2 grams of the substance dissolved in 100 CC.
of absolute alcohol at 1808 will give an
optical rotation c¢f - 29.47.

2 grams of the substance dissolved in 100 CC.
of benaine will give an optical rotation of

- 50.6".

o grams of the salt(dessicated at 1Q0°C.)
dissolved in 100 CC. of water gt 20°C., give
an optical rotation of - 71.94°, which cor-
responds to an angular deviation of - 2.87°
in & 2 decimeter tube. '

2 grams of the substagce dissolved in 100 CC.
of 97 % alecohol at 15 C. give an opticel
rotation of - 135.8°..
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FRENCH PHARMACOPOETA

Substance Standard
Colchinine It is laevogyrate
Ergotine o5 gram of the substance dissolved in 100CC.
of 95% alcohol gives an optical rotation of
+ 555 .
S grams of the substance ( the alksloid
being dissolved in 6 grams of lactic acid),
dissolved in 100 CC. of water, will give an
angular rotation of + 70" .
0il of
Anise It is feebly laevogyrate.
0il of |
Star Anise It is feebly laevogyrate.
0il of o
Bergamot In a 50 mm. tubg at 4 C. the opntical
rotation is - 8 .
0il of
Cinnamon It is feebly laevogyrate.
0il of
Lemon It is dextrogyrate.
0il of
Bucalyptus It is dextrogyrate
011 of -
Caryophylus It is feebly laevogyrate.
0il of
Orange Peel It is strongly dextrogyrate.
0il of
Rosemary It is dextrogyrate.
0il of :
Santal It is laevogyrate.
0il of
Turpentine Its molecular specific rotary power is
- 40,329,
Hydrastine 2% grams of the substance dissolved in 100 CC.

of chloroform at 17°¢C. give a optical
rotation of - 67.8°.

4 grams of the acid salt(2 mocecules of acid
for each molecule of substance) dissolved in
100 CC. of water give an optical rotation of
- 127.3°,
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FRENCH PHARMACOPOEIL

Substance

Standard

Lactic Acid

Lactose

Menthol

Morphine

Morphine
Hydrochloride

Picrotoxine

Pilocarcvine

Pilocarpine
litrate

Pilocarpine
Hydrochloride

Quassine

Monobrom-
hydrate of
Quinine

It is feebly rotatory.

5 grams of the salt,(crystallized with 1

molecule of water), dissolved in 100 CC. of

waggrcat 15%¢. give an optical rotation of

+ .

5 grams of the auhydrous salt dissolved in

100 CC. of water at 15°C give an optical
otation of + 56°.

10 grams of sgbstance dissolved in 95%
alcogol at 18°C give an optical rotation of
- 50

In an aqueOus solution of Hydrochloric acld
at 15°C. the optical rotation is - 124°
minus twice the weight of the morphine in
100 CC. of water.

2 grems of the substance dissolved in 100 CC.
of W&tbr at 18°C. give an opticel rotation
give an optical rotation of - 98.4°.

In & more general way, at 15°C. in an
agqueous solutlon, the angle of rotation is

- 100.67° minus 1.14 times the weight of
salt used in 100 CC. of solution.

4,1 grams of the substance in 100 CC. of
absolute alcohol at 16 C. give an optical
rotation of -~ 29.26°

It is dextrogyrate.

2 grams of the substance dissolved in 100 CC.
of water at 18°C give an optical rotation of
+8220

2 grams of the substance dissolved in 100 gc.
of water, give an optical rotation of + 91

4.22 grams of the substance dissolved in 100
CC. of chloroform at 18°C give an optical
rotation of + 37.8°.

1l gram of the crystalllzed salt dissolved in
100 CC. of water at 16°¢ gives an optical
rotation of - 143°.
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FRENCH PHARIMACOPOEIA

Substance Standard
The above amounts taken in & 2 decimeter tube
will give an optical rotation of - 2.86°,
Bibrom-
hydrate of 1 gram of the crystallized salt ( crystallized
Quinine. with 3 nolecules of water) at 17° gives en
optical rotation of - 186%.
The ebove solution in a 2 decimeter will give
an optical rotation of - 3.72°.
lionochlor-
hydrete of 1 gram of the dessicated salt,(dessicated at
Quinine 100°C) dissolved in 100 CC. of water at 17°C
: gives an optical rotation of - 147.8°, -
Bichlorhy-
drate of 1 grem of dessicated salt (dessicatgd at 100°¢)
Quinine dissolved in 100 CC. of water at 156°C gives
an optiecal rotation of - 219.5°,
The above solution in & 2 decimeter tube gives
an optical rotation of - 4.39°.
2 grams of the dessicated salt dissolved in
100 CC. of water give = sgecifio molecular
rotatory angle of - 224.6%.
Quinine
Glycero- 2 grams of the substance dissolved in 100 CC.
phosphate of absolute alcohol %t 20°C. give an optiecal
rotation of - 130.757.
In dissolving .56 grams of ssalt, dessicated at
100°C,in 20 cc. of distilled water, adding 6
drops of hydrochloric acid to 1/10 of the
solution, making 50cg¢. of sglution, the optical
rotation is - 216.92° at 18°C., calculating
basic dry salt.
Hydrated ,
duinine 1 grem of the substance dissolved in 100 CC.
of 97% alcohol at 15°C gives a specific
rotary power of - 144,549,
After dessication at 100°C.,1.64 grams of the
substance in 100 CC. of absolute alcohol &t
17° will give an optical rotation of -167.5°.
Quinine
Sulphate 1 gram of substance dissolved in 100 CC. of

80% alcohol at 169C gives an optical rotation
of - 168.80°.
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"FgENCH PHARMACOPOETIA

Substance

Standard

Neutrai
Sulphate
of Quinine

Quinine
Valerate

santonin
Strophanthin

Strychnine

Strychnine
Sulphate

Jugar
Tannin

Tartaric
Acid

In dissolving 0.500 gram of salt, dessicated
at 100°C in 20cc. of water, adding 2 cc. of
Sulphuriec Acid to each 1/10 of the solutionm,
meking 50 cc. of solution at 16°C. gives an
optical rotetion of - 243.5°, calculated for
the basic auhydrous salt.

The above solution in a 2 decimeter tube gives
an optical rotation of + 4.87°,

1 gram of the substance(containing 7 mole-
cules of water), dissolved in 100 CC. of
water gives an optical rotation of - 204.8°.
The above solution in a 2 decimeter tube gives
an optical rotation of - 4.09°.

It is strongly laevogyrate.

2 grams of the substence dissolved in 100 CC.
of 90% alcohol at 20°C give an optical rotation
of - 171.6°. .

2.3 grams of the substance dissolved in 100 CC.
of water gives an optical rotation of + 30°.

1 grem of substance dissolved in 100 CC. of
weakly acid (Hel) aqueous solution at 207°C

gives an optical rotation of + 134°.

2.5 grams of the substance dissolved in 100 &C.
of water gives an optical rotation of + 66.6".
The above solution in & 200 mm. tube gives an
optical rotetion of+3.33°.

In & 5 $ to 30% aqueous solution the optical
rotation is near +66.54°.

Aqueous solution are dextrogyrate.

Aqueous solution are dextrogyrate.

In aqueous solution at 15°C. the optical
rotation is + (15.06 - 0.131C)¢ representing
the weight of acid used in 100 CC. of solution.
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GERMANT PHARMACOPOEIA - 1910

Standard
Substance Unless oftherwise specified &ll deter- B
mingtions are made in & 100 mm. and at 20 C.
Camphoriec ; 15 grams of substance dissolved in 100 CC.
Acid absolute alcohol give an optical rotation of
! + 47,369,
Camphor 20 grams of the substance dissolved in 100 CC.
of dbSOlBte alcohol give an optical rotation
of+44,22",
0il of o
Anise . The optical rotation is - 2.
0il of .
Calamus The optieal rotation is from + 99 to + 31,
0il of o o
Caraway The optical rotation is from + 70 to + 80 .
0il of
Cloves The opticel rotation is =~ 1.25
0il of i
Cassia The opticel rotation is - 17.
0il of _ a o
Lemon The optical rotetion is from + 58~ to + 65 .
Fennel The optical rotetion is from + 12 to + 24 .
0il of _ " : b
Lavender The opticel rotation is from - 3~ to - 9
0il of 0 o
‘lace The optical rotation is from + 7 to + 30 .
0il of 0 0
Peppermint The optical rotation is from - 256 to - 30 .
0 0
0il of Rose The opticsl rotation is from - 1 to - 3 .
0il of Santal The optical rotation is from - 16°to - 20°
0il of
Turpentine According to its source it is devo or laevo-
gyrate. The optical rotation is from + 15°t0-409
Sugar The optical rotation of a 10% solution is+66.496%
Scopolamine 5 grams of the substance dlssolved in water ro-

Hydrobromide tates a plane of light - 24 45°,
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UETHERLANDS . PHARMACOPOEIA- 1915

Substance Stapdard

Camphor A 10% solution of Spirits of Camphor in a 2 dcm.
' tube will rotate & plane of light from ¢ 6.5° to
+70

0il of
Chaul~- In & solution of chloroform ( 1-10) the optical
mogra rotation is + 698 to + 89.2 in & 100 mm. tube.

0il of
Lemon In a 100 mm. tube at 20°C the optical rotation is
+ 58° to+67°, - '

011 of :'c
Femnel In & 100 mm. tube the opticel rotation is + 12°
to + 24°. ,

Cil of
Rosemary In & 100 mm. tube the optical rotation -is not
less than + 159,

Qil-of
Santal In a 108 mn. tube the optical rotation is - 17°
202

c+
o
!

0il of ;
Turpen- In & 100 mm. tube the optical rotation is - 3
tine to + 15°,
It is generally from + 10° to + 149,
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