THE PHARMACOPOEIAL ASSAY
of
OIL OF SPEARMINT

By

BENJAMIN JOEN THOMAS

.'i.‘ . h +-vam .
2 B
gﬁ»b"!\ W A LA
P A

A Thesis Submitted for the Degree of

Graduate in Pharmacy

University of Wisconsin

1961

s 33 RO

b T
i, N, R o Y

- A, e
ga'.u > m LA
o N T . o,



11,

11I.

IV.

TABLE OF CONTENTS

IntrOduotion-----...o. ooooo LI B I I I R I I B B ]

1.
S
3
4.

Synonyms for 0il of spearminteecieececsss
EiatorY'l..l..ll....'.l.t.'l.l...'.......
Source and Originees....
CompeBitione cvcevevinnnioians sesssvee .

(9] GCGpo o

Spearmint 0il in the pharmacopoeidceesecssves

X
Ce
S'e
The

de

Bibliography.".l...‘.'...

Uni ted Stateai % 0 0 8 % 00 00BNt
Brltiﬂh- R R R R I I I I I I TR .
GerMAN. « ¢« o svsvecsocansos sessenss e cos

(oo BN N o 8

Chemical Assay of Spearmint Oil......e...10

The neutral.sulphite m6thode esesvsoncseeadll

(a PrOCBBB.o........-...- ......... .
(b ROBUIEHL 5o wi awisitss Gt PATERE (A
(c) Commentdeseesecscesseonses

The phenylhydrazine methodeeessesssssoseassld

uoooooooo.oo-oootlli

(a) Processessssscsssss
couoocl4

(o) Comments...eoeveesvenssannonns
The hydroxylamine methodessceceesccrores

(a Proceesio'titnloooco-n.ono.to'loccot-l?
(b Reﬂu:‘.ts-.-.......................--.+a
(C) commentBQctl"oa. 00000 ..ll..'...ll"l4

The hydrogen sulphide methodeessoesesesesldd

(a; ProceSSODOOOO'oOlono.ollavc..t.t.uo.ls
(b Reaul‘ts.-o-.-...-....o...-....o.....}s
(0) COMMONEB. .+ voeroverssrnssnsranscrs .15

""‘.16



ASSAY OF OIL OF SPEARMINT

l. Synonyums:
Huile Volatile (Essence) de Menthe Verte (Fr.)

Romischmenzol, Krausemenzol, Gruenmenzol (G.)

Oleum Menthae Crispae

= Eistori:

Spearmint is one of the mints indigenous to temp-
erate climates, some of which are cultivated, yielding val-
uaole oils. Little appears to be known of the early history
of spearmint, although several mints have bDeen in use for
culinary and medicinal purposes since very early times. No
well defined distinction was made between them until compar-
atively récently, not even in the treatises on distillation
of the fif teenth and sixteenth centuries, during which they
were used extensively in the preparation of Aromatic waters.

Spearmint may, or mAy not, bave obeen one of the mints thus

used.

3. Source and Origin:

Three kinds of spearmint oil are recogni zed:

American, German and Russian.
The American oil is distilled, principally in New

York and Michigan from the fresh herd of Mentha, Viridis L.

(Mentha Spicata L.), large quantities being produced. The

same 0il is also distilled in England from the samé plant.
The German oil is produced only in small amounts 2200 MansbA

Crispa L., or Mentha longifolia, in Thuringia where the

plant is cultivated for medicinal purposes, only the ash



reéulting'in the process of drying being used for distill-
ation. The Russian 0il is obtained from Mentha Verticellata.
Mentha Virid@s, from which the American oil is
ootained, is regarded as a cuitural variety of Mentha Syl-
vestris L., while Mentha Crispa, yielding the German oil,

is probably a cultural variety of Mentha Aquatica L.

4, Composition:

While the composition of spearmint ¢il varies scme-
what with the botanical source, the American, English, and
German cils correspond fairly closely a8 will be seen from
the accompanying table. The Russian oil, however, is 80 un-

like the other oils of spearmint that it cannot be regarded

as a suostitute for them.

American English German Russian . |
Srecifie r ji
. E;avity 0.% to 0.94 [0.926 to 0.935/0.936 to 0.95s 0.88 to 0.88
Rbtatis | ag0 to -58°  |-38° to -50° 120° to -28°

Rotation -35° to 753o

Refractive |
Index 1.48 to 1.489 o 1.489 to 1.48% -
Acid Value O to & % - -
Ester | 5 %
Value 18 to 36 e
C i
Value 35% to 6% | 8% to 48% |61% to 73% 5% to 10% ;
Linalol y a 4 50% to 80%




The oil of spearmint of the United States Pharm-

)

copoeia is required to contain not less than 45 per cent oy
volume of carvone and an assay for carvone is given. It is
not to carvone, however, that the characteristic minty odor
and taste of the oil is due, but rather to the 18 - 3% per
cent of ester present. According to Elzé})who studied the
0il remaining after the carvone had oeen removed from German
spearmint o©il, the peculiar odor ig due to the outer ester of
dihydro-cuminic alcohol. Elze also ijdentified l-phellandrene
and traces of valeric acid in the oil.

Since spearmint oil 18 used principally for flavor-
ing purpcses, and the value of tde oil appears 10 depend
chiefly upon the presence of the ester which is apparently
the bearer of the minty odor and taste, it may be that an

assay based upcn the ester value of the oil would be more

rational than the presént assay for carvone. This, however,

i8 a matter which requires caref ul investigation.

(1)Elze - Chem. Zeit., 34 (1910) ps 1175



Spearmint Oil in the Pharmacopoeias.

0il of spearmint has been official in the United
States Pharmacopoeia since the firat'edition, 1820. No tests
were introduced until the edition of 1880. Simple tests for
volatility and solubility in water were then included. 1In
1880, a specific gravity requirement of 0.S was given and a
test for solubility in alcohol. The Pharmacopoeia of 1890
requires a specific gravity of 0.930 - 0.940 at 15° C. and
gives tests for solupility in alcohol and other organic sol-
vents. The . edition of 1900 requires a specific gravity of
0.914 - 0.934 at 25° C., and an angle of rotation of 359 to
—48%, in a 100 mm. tube at the same temperatufe, also a clear
soluticn in an equal volume of 80 per cent alcohol. With the
edition of 1910, the solubility requirement remains the same,
the specific gravity is changed to 0.917 - 0.934 at &5° C.,
and the rotation to —38° to 55 in a 100 mm. tube. A chem=

ical method of assay is also included.

Spearmint oil is found in the British Pharmacopoeia

from 1858 - 1914, and im the German Pharmacopoeia from 1885 =

1880, when it was discontinued. It has mever peen included

in the French Pharmacopoeia.



OIL OF SPEARMI

NT

UNITED STATES PHARMACOPOEIAS

r
Date 4 o Method of
e | Offieind Preparation Tests Assay
18<0 Yes | Distilled with water None None
1830 " " " " " "
1840 " " " " " "
1850 " n " " " "
L 1860 n n n n n n
I l
1870 U " " n " "
| 1680 " " " " [Sp.Gr. 0.900 "
1890 " " " " Sp.Cr.0.930 - "
0.940 at 15° C
| 1900 "  pistilled from the Sp.Gr.0.914 = "
; fresh or partly dried 0.934 at &5C
! leaves & flowering Angle of rotat-,
tops of epearmint reoriom —35° to —48
tified by steam dis- in a 100 mm.
tillaticn tube at 85°C
1910 n pistilled from the Sp.Gr. 0.917 - {Assayed for

flowering plant.

optical rotat-
ion
in a 100 mm.
tube at s59C

0.934 at 25°C [carvone by thel.
_389 to-55%sulphite meth :

eutral sodi

d. The o0il
hould yield |
ot less than |
3%, by volumél
f carvone -

C10H14°

et




OLEUM MENTHAE VIRIDIS

—_—

BRITISH PHARMACOPOEIA

E—Date Official Characters Essay
| 1858-

1864 | Yes Colorless or pale yellow, with None
the odor and taste of spearmint

1807 Yes Colorless or pale yellow, with None
' the odor and taste of spearmint

| 1885 Yes Colorless or pale yellow, or None

| greenish yellow when recent, but
pecoming reddish Dy age, with
: ' the odour and taste of the herd

1898 | Yes Colorless, pale yellow, or gréeen- None
‘ ish yellow when recently distilled, '
out becoming darker oy age. It
nas the odour and taste of the
herb, 8p. gT. 0.920 - 0.840. The
0oil forms a clear gsolution with its
own volume of a mixture of equal
parts of absolute alcohol 90%.

e




OLEUM MENTHAE CRISPAE

GERMAN PHARMACOPOEIA

Assay

Date official | Character
1865 Yes solubole in all proportions None
of alcohol, sp. gr. 0.830
to 0.940
1872 Yes soluble in large proportions None
of alcohol
1873 Yes mixtures of alcohol with the None
0il in equal quantities are
| clear
| 1880 No
188¢ No
1884 No
1900 No
———




OLEUM MENTHAE CRISPAE

FRENCH PHARMACOPOKIA

—_——

Date

Official

Character

Agsay

i
M
i
4
&
L {

1508

No

R bt
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The Chemical Assay of Spearmint 0il

The chemical assay as introduced into the ninth
revision of the United States Pharmacopocia 1is based upon
the determination of carvone by a modification of the neutral
scdium sulphite method used for the determinaticn of benzal-
hyde in the eight revisions. The method follows:

Introduce 10 milsof the oil into a <00 mil flask
with a long graduated neck (cassia flask) oy means of a pip-
ette, add 50 mil of a saturated solution of sodium sulphite,
which has been carefully rendered neutral to phenolphthalein
T.5. oy wmeans of acetic acid, heat the mixture in a path con-
taining boiling water and shake the flask repeatedly, neutral-

izing the mixture from time to time Oy the addition of a few

drops of diluted acetic acid. When Rno coloraticon appears,

TR

upon the addition of a few more drops of phenolphthalein T.8.

and heating for fifteen mimutes, cool, and, when the liquids

have separated completely, add suf ficient of the sodium sul-

PR e T

rhite solution to raise the lower limit of the oily layer

#ithin the graduated portion of the neck and notve the volume

This measurés not more than 5.7 mils,

per cent, DY volune,

of the residual liguid.

irdicating the presence of not less than 43

of carvone.

¥
&
4

The process is pased upon the fact that many aldehydes

i uble
and ketones react with neutral sodium sulphite forming sol

um hydroxide which is lioerat
me to time in order that the

ed in the
compcunds. The scdi

reaction is neutralized from ti




reaction may go to completicn. This process 1s reputed to
give accurate resuits with carvone. Experience with the U.8.P.
assay, however, has not been productive of faith in the method
as there outlined. It has been found that a class of students
working wi th the same 0il and the same reagents, under as
nearly as poscible the same conditions, obtain widely differ-
ent results. In the series of results given in the following
table, the reagents were prepared oy one student, the samples
of 0il werec all measured out by the same student with the

same pipette, from the same 10t of oil, (U.8.P. spearmint oll,
McKesson & Robbins). They were then distributed among a class

of students who followed the U.S.P. directions, heating, shak-

ing, and neutralizing the oil in a bath of boiling water. The

individual differences in heating, ghaking, and neutralizing

were sufficient to bring about tae gif ferences in resuits.

Results ootained by the Class

amp Le c.C. residue c.C carvone 4% carvone
1.4 14.
’l g.s 103 13'
3 : 16.
S 8.4 1.6
: 354
* 8.5 3.5 :
p 2.8 8.
5 706 10
6 9. 1.0 19'
7 8.1 109 38.
8 60‘6 3'8 '3.
9 7.8 903 gd’
10 6.8 3.8 -
11 7.4 -] 16‘
L 8.4 1.6 ’ :
13 706 6'8




is

There were also 1l other samples given out, but
the results obtained were obviously incorrect, the per cent
ranging from 4 to S per cent.

In view of these widely different results, it was
thought desirable to run a series of assays upon the same

sample in order to see how the results by one opsrater would

correspond.

4
Sample c.c. of residue | c.c. carvone % carvone 4
W
i | 8.1 1.9 19. |
b ‘ 8.8 108 la' :;
3 805 105 15-

4 g.1 1.9 19

5] 8.1 1.9 ;9.

e 7.9 ool ole

7 8-6 108 1‘8’

8 f 7.8 G ©oe

9 | 7.9 b.l ‘l°

10 ' 7.8 el ffo

15 8-0 b'o 000

Also two samples that involved an obvious error
39
l 601 3'9
2 6'3 3.7 370
o

1t was known that in these two determinaticns 2

little of the oil spattered out of the flask while shaking,

hence the comparatively high results.
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Other Methods of Assay

Other methods for determing the quantity of carvone
in spearmint oil have been suggested as follows:

Tnenylhydrazine method:

This is a method suggested by Parry‘l) for the determination

of carvone in 0il of caraway.

Introduce apout 15 mils of oil of spearmint into a tared 300
mil flask and note the exact weight; add 10 mils of an alcoholic
solution of phenylhydrazine (1 in 10) (not darker in color than
a pale yellow), allow it to stand for one-half hour at room
temperature. Then add a few drops of methyl orangs T.8. and
neutralize the liquid exactly by the cautious addition of
half-normal Lydrochloric acid V.S. If daifficulty is exper-

ienced in detecting the end point of the reaction, continue

the titration until the solution ia distinctly acia, transfer

it to a separatory funnel and draw off the alconolic porticm.

Now wash the oil with distilled water, adding the washings 1O

the alcoholic solution and titrate the latter with half-normal

pctassium hydroxide V.S. Carry out a blank test identical with

gpearmint is omitted,

d V.S. con-

the foregoing, except that the coil of

and note the amount of half-normal hydrochloric aci

. i
sumed.. Subtract the number of mils of nalf-normal potassi

ile ro-
hydroxide V.S. from the number of mils of palf -normal hyd
} i i : i this result
chloric acid V.S. consumed in tae original test and 12

- ' ] ne blank
from the corresponding numosr of mils required in T

{f ketones
test; each mil of this corresponds 10 .075 grams O %

: 1cul from the
calculated as carvones It shows when calculated

—

: : 4 .I P 690
(1) Parry - The Cnemistry of tne Essential 0ils, Vol. 4
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weight of the oil taken not less than 43 per cent of ketones
from cil of spearmint calculated as carvone.

The crystals obtained are so difficult to dry without decom-
positicn as to render the determination only aprroximate.

Hydroxylamine Method:

This method was recommended by Kremeérs and Schreiner(l)in 1897,
To a solution of 10 grams of oil in &85 c.c. of alcohol, 5 gm.
of hydroxyliamine are added, and the mixture is boiled upon

a water oath connected with a reflux condenser for half an
hour. 5 c.c. of water is added, and the alcohol which car-
ries over a large quantity of limoneme is dietilled off by the

heat of the water bath. Steam is then passed through the li-

quid until traces of carvoxime comé OVer, as evidenced by the

formaticn of crystals in the last portion of distillate col-

lected separately in test tubea. The tube of the condenser 18

washed of any carvoxime which is returned to tae flask.

The ccntents of the fiask is allowed 10 cool and

carvoxime removed, washed and dried by suction.

The air dried carvoxime is then transferred to a

tared glass dish and heated for one hour on & water bath and

when cool, weighed. To this weight, .1 gu. is added to make

up for quantity iost oy heating.
1 -- ) c’. x
The weight of carvoxime (010H14N0H 164.67)
0.9088 gives that of carvonse (CioH140 = 150.11).

Tnis method of assay has not been found to oe

which distiliation should Dbe

645)

satisfactory. The point a8t

—

(1)  Phare: Blv.; i, e S68; 2000 OF A.PL.A., 45, P



15

stopped when the difficulty volatile carvoxime begins to
come over is hard to determine. It can give at best only
approximate results. Three determinations run upon the same

0il, previcusly reported, gave the following results:

-

Sample fil e 1 #3
height of oil 10. 5% { 10.486 | 10.34s
Weight of Carvoxime & %65 3,106 | &.884
weight of Carvone 094 8.819 | &.640
Per cent of Carvone | ©6.01 27.04 ©0:93

Carvone Hydrogen Sulphide Method:
This method of assaying by the determination of the sparingly

soluole carvone hydrogen sulphide has also been suggested
as follows:

Assay - dissolve weighed portion (about 10 c.c.) of

the oil in aoout 30 c.c. of alcohol. Then add encugh ammonium

hydrcxide to make the aolutiun strongly alkaline. Then passé in

hydrogen sulphide until a precipitate 18 formed, filter and

wash with cold alcohol. Dry, weigh, and crystallize from
glacial acetic acid and again dry and weigh.
phide (0g0H; s0-Hs5=

The weight of carvone hydrogen sul
Y -150.11)

184.18) X 0.8150 gives that of carvone (Cycfi;

| pat il
A series of three determinations run upon the ©

2 3 sel
reported upon before gave resulls which checked very closeéiy,
ner process:

Out which were lower than those optained by any 0T

o : #3
Sample #l #
. i 10.064
Weight of 01l 10.078 10.030
Weight of Carvone .k 2,186 6,194
Eydrogen Sulphide o 17.77 17.88
Per cent of Carvone 17.8 ; . —
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Trimole, Henry 1885

What is the chemical relaticn, if any, detween the
oils of peppermint and spearmint?

Prov. of A. Ph. A., 33, p. 500;

1. The oils of spearmint and pepperumint prooaoly
contain hydrocarbons which are identical.

5. These hydrocarbons exist in much smaller pro-
porticns than heretofore supposed, and are isolated with
great difficulty.

3. 0il of spearmint contains, &s the oxygerated

portion, carvol, GjgH;,0, which does mot solidify af -3°C,

and is precipitated 0Oy alccholic ammonium suliphide.

4, 0il of peppermint contains, as the oxygenated

porticn pipmenthod, ClpooO, which is a crystalline solid at

ordinary temperatures, and is not precipitated, when in

soluticn by alccholic ammonium sulpnide.

5. Both cils contain resins almost free from

odor, and formed in part during the process of distiliation.
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Gilman, W. F. 18€3

Terpenes of Spearmint 0il
western Drug, 15, p. 33, (Prcc. of A. Ph. A.,

46, j S 035. )

The composition of spearmint cil as ascertained

was; laevogyrate carvel and laevogyrate limonene.

Uenney, J. C. 1865
Spearmint Oil

Pharm. Jour. Trans., 1895, 1045; (Proc. of

A. Ph. A., 43, p. 1039)

Cnaracters and tests:
Sp. gr. at 15° C. .920 to .940, optical rotaticn

in 2 tube of 100 mm. —35 to —50. Not less than 35 per

B
cent should boil between ses®+ and &&b™ C. One part should

dissolve in one part of alcohol 0% strength, pecoming P

°id upon further diluticn.
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Kremers, E. and Schreiner, O. 1897.

0il of spearmint - Applicaticn of the carvoxime
method to determine adulteration.

Pharm. Rev., 14, p. &44; (Prov. of A. Ph. A.,
45, p. 645J

Carvoxime method as practically applied in the
estimaticn of carvone in adulterated spearmint 0il, can be
used for the detection of other oils and 88 cedarwood and
CGurjun Balsam which are frequently used. It is shown that
it gives better results than the fracticnal distilliaticn

method also using smaller quantities of oil, therefore being

more economical.

: 7.
Schimmel & Co. 189

0il of spearmint, yield and characters.

Schimmel & Co. Semi-Ann. Rep., April 1897; (Prarm.

Rev') 15) 115,' Proc. of A. Ph. Ao, 45, Fe 6450)

A yield of 0.5 per cent of oil from first cut of
spearmint in July and only 0.18 from the second crop in

' ' and
October. Oil of the second crop was legs fine in 0dor,

bad a lower sp. gre and rotatory powers



Tiemanu, F. 1898

Bcrc Ol, po 3bl7 %

Ucoer Hydrosulion saeure abkoemin linge des

zimntaldenyds, des Citronellals und des Citrals.

A long article discussing the various compounds

of citral and citronellal.

Tiemarnn, F. 1898

oI~ D o \51, E- d5c4

Zum Nachwéis und zur quantitativen Bé s tiumung

des Citrals

The application of tne sodium oisulphite reacticn

t0 the determination of citral.

1898
Schimmel and Co.

0il of spearmint - Diff erence coserved petween

the German, American and the Russian gils.

Proc. of A. Po. A., 46, P+ g73.

a striking diff erence from German

Russian ©oil shows

and American cils, by a stale cdor, & lower 8p. BT+ (0.88)
and a lower optical rotation (—3°), while poth other kinés

have a sp. gr. between 0.9 and 0.98 and an optical rotfnc‘n
38 nigh as —43°. The wain difference oetween the two kinds
of 0ils is due mainly to the relatively nigh percentage of

£ carvone of the Russial product.

linalocl and a deficiency ©



Sadlter, Sanuel 8. 1904
"A basic reaticn of aromatic and fatty aldehydes",
Am. Jour. Pharm. 76, p. 84
Uron heating a solution of sulphite of soda with
the C1l, the dihydrodisulphonate of sodium is formed which
18 soluole in water, and two molecuies of sodium aydrate
are split off.
Burgess 1905
"Determination of Aldenydes and Ketones"
Schimmel & Co. Semi-Ann. Rep. April 1805, p. 103.
According to Burgess, 5 c.c. of o0il are mixed in a
cassia l¢aaklzlth a saturated sclution of sodium sulphite,
and the mixture, after adding two drops of phenolphthaleln
eCluticn, is heated on the water bpath with freguent agit-
Alicn. The sodium hydroxide licerated during the reaction
is from time to time neutralized with dilute acetic acid
(1:10), until no further red coloraticn occurs when it 18
Leated. The 0il is then brought intc the neck of the flask
Oy adding water, and after cooling its volume read accur-
Ately. By wultiplying the aosorbed quantity of ocil with 40,
the Fercentage of cldenyde or ketone is found.
; ,itn satisfactory
Burgess has tested this method with 8

1 - €8
Tésuits on a whole series of aldehydes and keton
\R
(1) Burgess uses for this purposé f

laska which differ from

ing in 1iQ-

11l
Ur cassia flasks in bhaving at the side (for f1
Wwe consider

: essed.
Vids) which reaches to the dottom of the V d.
enient an

the original form of our cassia flasks more conv

Suitapje.



Hecent determinations oy the sulphite method
has convinced us that in some cases it is very useful, al-
though according to our present experience it cannot be
adapted sC generally as Burgess claims. Very good results
are cotained in the determination of carvone and can pe
strongly recommended. But it should not be l1ost sight of
that oy this method the carvone-content is ascertained in
percentages by volume, and not in percentages by weight
and which for example in caraway oil makes a difference of

about 3%.

Schimmel and Co. s

Russian Spearmint Oil - Constants.

Schimmel and Co. Semi-Ann. Rep. Oct. 1906,

P« 73; (Proc. of As Bhi iuj Bos. vy 8888

Russian spearmint oil differs from American and
y ' $ ' lin@icold

German distiliates, chiefly oy its hign content of

Sample examined had & stale,

and low carvone content. A
5°c, 0.8873; optical

feeole cdor like spearmint; sp. gr- 8% 1
' : id numoer,

rotation, —o5° 16'; index of refractiof, 1.47078; 88

] Go i . and more 70

1.1; ester nuwoer, 15.9; soluole in z.e volse. 2

g0 per cent alcohol.

Per cent, and ome or more volumes of °
The Anerican and German distilliates in distincticn from the: :
constants show the sp. gre at 15° ¢. of 0:.98 = 0.94, optica
rotaticn -36° to 48%; soluole im one vol. and more 80 Pper
ga faint Opaleecence.

cént alcohol, the dilute solution havin



Henderson, H. John 1907
"Characteristics of English 0il of Spearmint"
Pnarm. J. London, &5, p. 508; (Digest of Comment
on UsS.P., 1907 p. 346.) |
Heport on the characteristics of two samples of
English ci11i of spearmint. O0il dis;cilled in 1906 had a sp.
gr. of 0.951 and was soluble in its own volume of 90 vp-c.
alcohol. The angle of rotaticn in a 100 mm. tube was
-50% Ap, temperature £1.5%+ 01l distilied in 1907 had a
8ps gr. of 0.97, and was soluble in its own volume of 90

p.Cs alcchol. The angle of rotation in a 100 mm. tudbe

was=50° Ap, temperature &0°C.

1908
Evans Sons, Lescher and Webo.

"Aralytical Report"
(Analytical Notes,

Evaus Sons, Lescher and WebDd
s.Po 1908’ p' 397')

§908,. p. 38); (igest of Comment on the U.
Five samples of spearmint 0il examined gave fig-
ific gravity from 0.920 to

urés ranging as follows: 8pec
—44° 0'; soluble in

o
0.934; optical rotation,— 41 30' %0

Irom 1 to 4 volumes of 90 per cent alcohOde



o

Lenn and Fink 1908

"Contrasts of Samples of Oil of Spearmint"

Lehn and Fink's Anrual Rep. for 1908, p. &5,
(Digest of Comment on the U.S.P. 1908, p. 397.)

Out of 4 samples of oil of spearmint examined, one
contained o¢il of peppermint; the test by which it was de-
tectea is ocutlined.

Smith, Kline and French Co. 1g08

"Assay Report"

Smith, Kline and Frenmch Co. Analytical Repcrt,

1908, p. o8; (Digest of Comment on the U.8.P. 1908, p. 397.)

nt oil examined were of

otation 8°

Three samples of spearmi
U.S.P. quality except that one had an optical r

oelos the limit.

Schimmel and Co. 1908

uirements of 0il of Spearmint"
April 1908, Pp-

"B.P.C. Req

Schimmel and Co's. Semi-Ann. Rep.,
§.P., 1908, P: 397.)

147 - 148; (pigest of Comment on the Us
own volume

1 is soluole in aobout its

Spearmint 0l
jon becoming opalescent on

of 80 per cent alcohol, the solut

adding more solvent.



o4

Gane and weoster 1908

"Adulteraticn with peppermint oil"

Drug Topics, N.Y. &3, p. 235; (Digest of Comment
on the U.8.P. 1908, p. 1397, )

The enormous demand for oil of spearmint during the
past year has exhausted all available supplies. Several
samples covicusly adulterated with peppermint cil have desn

met with.

Schimmel and Co. 1908

"Producticn of Oil of Spearmint®

—

Schimmel and Co. Semi-Ann. Rep., April, 1908,

(Digest of Gomment on Us8:Bs 13808, Py 8974)
Schimmel and Co. point outb that in America spear=
mint is produced only in Michigan, the total producticn oeing

t the increased demand

cetween 5,000 and 8,000 pounds, and tha
anufacture of chewing gum has greatly

for this 0il for the m

advanced the price.

1908

¢ Committee of the British

"Report of the Tnerapeutl

Medical Asscciaticn®.
(Digest of Comment on

Pharm. J., London, 87, P¢ 8li;

the U.S.P. 1908, ps 897.)

) i ri e
geated that Oleum Mentha yiridis o

It is here 8ug
sed and 18

(A jgple U
deleted from the Ph. Brit., as 1% 38 yory Ayves

Unnecessary.




Schimmel and Co. ;
: 1909
Hungarian Spearmint QOil - High Carvone content
Schimmel and Co. Semi-Ann. Rep., April, 1908, p. 85;
p/ J
Prcc. of A. Ph. A. 57, P 5660)
Spearmint cils from Hungary examined which werc dis-
. - ~ : 1 |
tilled from the dry hero had apout the same constituents as
the Cerman and American but had a higher carvone content which )
rune up 1o 74 per cent against 50 per cent in Gerzan and Amer-

ican cils. Also the sp. gr. was somewhat higher than that of

otuer variecties and had greater soluoility.

Lehn 2nd Fink 1909
"Adulteraticn"
Proc. of Am. Pharm. Ass., 57, p. 767; (Digest of ,
1
l

Comment on the UsS.Pe 1909, p. 538).

The Committee on Drug market (quoting Lehn & Fink)

reports one sample of oil of epearmint containing oil of

Péprermint.

Schimmel and Co. 1909

wSuperior quality of New York Spearmint 0il"

g, Semi-Ann. Repe, April, 1909, p+85;

538).

Schimmel and CoO

(Digest of Comment on U.8.P., 1909, P
made that little gpearmi
shich is to p¢ regr

i i i ivated
Ascertion is nt ie cuit
etted D&~

Nowadays in the state of New York,
York

They also

herb was guperior in

Cause the oil yielded by the New
e | :
Quality to the cil from Michigan: report tha

Hungarian spearmint oil is richer in carvone than German

3nd American oils.
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Elze, F. '
| 4 1610
Oil of Spearmint - Odorous Constituent.
Cnem. 2tg., 34, p. 1175; (Pharm. Jour. and
P . 5
parmacist, &5, p. 787; Proc. A. Ph. A., 59, p. 404)
) .
wnen l-carvone is prepared from oil of spearmint
oy Tierm 5 Ul L33
ermans method, an cil is obtained as a by-product which
has a more i i
¢ a more intense spearmint odor than the original oil. On

fracticnati ]
nating this by-product and the saponificaticn of the

higher boili i
gn ¢iling fracticn, acetate of Dihydro cuminic alcohol

wag cotain i 2
< ined, which.has the characteristic odor of spearmint

and to which I :
o which the odor of the patural oil is due.

Eidred, Frank R. 1940
"Variaticn of Constants"
Proc. Am. Pharm. Ass., 58, pe 895; (Digest of

Comment on U.S.P., 1910, p. 603.)

Four lots of oil of gpearmint were found to vary 1n

optical rotation, from

8p. gr. at 15Y C. from 0.955 t0 0.940;
4880°

of refracticn from 1.

43, 3°
8.3" to —50.8°%; and the index
pec. (oy vol-

10 1.4885%. p ? J *
1.4885%; soluole in an equal volume of 80

ume) alcohol.

Evan:
vans Sons, Lescheér and Weob e

"Rerort on samples”

Lescher and WebD, (Analytical Notes,

Evans Sons,
1610, p. 71);(Digest of Comment OF Us8.Pe,
of Spearmint 0il,
—370 and

1910, Fe 003)0

English:

Repcrt on & gsamples
Sp. gr. 0.959, and 0.9593; cptical rovation,



&7

40° 30', soluole in 0.5 volume S0 peCe alcohol. These were
genuine ©ils, although the sp. gr, is outside the Ph. Brit.
limits. Twc samples of American oil had sp. gr. of 0.9

and 0.9358; optical rotation —48° 30' and —51° 38!,

Schimmel and Co. 1610
"Proposed Ph. Brit. requirements"
Schimmel and Co's. Semi-Ann. Reps April, 1910, p.
137; (Digest of Comment om U.S.P., 1910, p. 803.)
Commenting on the propcsed Ph. Brit. requirements,

states that tne minimum limit of sp. gr. at 15.5° should be

0.90. It is soluble up to 1 volume in 1.5 parts of S0 pec

alcchol.

E. Sachsse and Co. 1910
"Optical Rotation Qorrecticn®

8rit. Col. Drug. 57, p. #41; (Digest of Comment

on U.8.P. 1910, p. 603).

i o e more
An optical rotaticn of -30° to —55° would D

; ' er
correct as a great many pure American oils would rotate high
than -50°,

1910
Hill and Umney
. 2 .
"Constants and Tesis of Spearmint 0il |
7, P+ J

Pharm: J.. .30, ps 179; BEER Chem. & DIug:,

on U.8.P. 1910, P* 60&)s
stilled from the
colorliess, pale,

83: (Dized - Comment |
> (Digest of Comme fresh flowering

S : pe oil di
Suggest for tn i

Spearmim’ Mentha Viridis or M. Crispa:



<8

or grecnish yellow, becoming darker on keeping, having the
characteristic odor and taste of the herb. 8p. gr. at 15,59,
0.%5 to 0.940; cpiical rotation at 50°C,- 30° to —50°.

Fecems 2 clear solution with equal volumes of 80 p.c. alcohol,
the sciution pecoming turoid upon further diluticn, soluole in

3 volumes of @ p.c. alcohol.

Unsigned Article 1910
"Specific Gravity of Spearmint Oil 1n Po. Russ."
Cuem. Drug., 77, p. 087; (Digest of Comment on

UoScP- .LB.LO, Lo dOQ)O

Calls attenticn to the wide latitude allowed DY

the Ph. Russ. in the sp. gr. of Oleum Menthae Viridis, 0.500

tc OO %40;

| 1910
Pearson and Sechler

: »mi n
"Report on Specific Gravity of 0il of Spearmint

] 5; (Dige mment on
Merck's Rep., 19, p. 49, (Digest of Comme

UOSu Po, .leo, p. 60‘.)’

] ined
All samples of Oil of gpearmint they nave exami
have had sp. gr. from 0.918 tc 0.948: The UsS.P
Light oe made narrower.
1910
Jeancard and Satie A
i a ] sceedures
"Inexactness of Pharmacopoeiad procse ;
L ; f Comment ©
Pharm. Era, 1910, 43, psidee (Digest
U‘So P. ] 1 > '
.L%.LO, P 009). rooeedurea

' tical P
Jeancard and Satie think the analy

°l the Pnarmacopceia to Dé inexact.
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Schimmel and Co. 1910
"Production of 01l of Spearmint"
Schimmel and Co's (Semi-Ann. Hep. Oct. 1810, p. g
131). (Digest of Comment on U.8.P., 1810, p. 80a)
A review of the production of cil of spearmint during E
the past year.
Schimnel and Co. 1941
nDiff erence of taste between Europeans and Americans" :
Sohimwel and Co's (Semi-Ann. Reps April, 1614, pe

106); (Digest of Comment on U.8.P. 1911, p» 487).

Judged oy European standards of taste, it seems

scarcely credible that the employment of this oil in the man-

[ in-
ufacture of sweets, chewing gum, €%C-, should pe steadily

creasing in the United States.

. 1911
Evans Sons, Lescher and Weobd

"Report on samples”
webb (Analytical Notes,

Evans Sons, Lescher and
n UOS.P., 1911, p' ‘87)'

811, p. 6c); (Digest of Comment ©
ave a 8ps g%+ of
g¢, and 51.30°;

in 0075

Two samples of gpearmint 0il 8

"‘F 4 y y .on 44.4
.€317, and 0.9360; an optical rotavion, -
and wers soludble

Tefractive index 1.4823 and 1.4898;

%0 1 volume of 80 p.os alcoholds
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Smith, Kiine and Frencu Co. 1911
"Repcrt on Samples®
Smith, Kline and French Co's (Analytical Report,
1911, p. 3&); (Digest of Comment on U.S.P., 1811, p. 487).
Two samples of oil of spearmint were found to be
of U.S.P. quality with the exception that one had an optical

rotation 3° aoove the upper limit of the U.S.P.

Schimmel and Co. 1911

"Increased Acreage of Spearmint"

Schimmel and Co's Semi-Ann. Rep. Oct. 1811, p. ©4;

(Digeat of Comment on U.S.P. 1811, pe 487)
In the étates of Michigan and Indiana, 1,767 acres

of spearwint are under cultivation, and more than half of

this, viz, Uzl acres, represents new plantations.

19 : sin
They also (lbid. April, 1911, P+ 133) in discussing

ot oil, point Qué
alcobhol

the Ph. Russ. VI. requirements for spearmi

i ] 0 Ce
that the dilute solution of spearmint oil in 90 p»

bas an opalescent turbidity.

| 191e
Schimmel and Co.

"Hupngarian Spearmint 011" i
. l N
Schimmel and Co's (Semi-Annual Rep: W

lgl" p. 367)0

$ - : U.S‘P.
P+ 118); (Digest of Comment on pt oil cou~

Hungarian 8pearml

green sb yellow
0.9375 to 0:951%;

According to K. i 1iquid;

Stitutes a straw-colored O faintly

. C ' at 403
P+ gr. at 15% compared with water

> (7]
°Ptical rotation, 44.38° to 49.857

Saaas T -

PP T T T,

4

&
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Schimmel and CO. 1913

"Acreage Of Spearmint"

Schimmel and Co's (Semi-Ann. Rep. Oct. 181, p.
103); (Digest of Comment on U.S.P. p« 367).

The total area under spearmint cultivation in Mich-
igan and Indiana amounts to ,057 acres as compared with

1,560 acres in 1911.

Schimmel and Co. 1613

"Increased Consumption"

Schimmel and Co's (Semi-Ann. Rep. 1919, P» %);

(Digest of Comment on U.S.P. 1913, p. 384)s

Consumption of spearmint oil has increased tc such

an extent that availaole supplies of oil will mos?® probaoly
°¢ insufiicient. The bulk of the preduction 18 consumed in

the United States.

ann, E. R. 1914

"Report on Samples »

Ann. Rep. Southall Bros and Barclay, 1914, P 40;

(Digest of Comment on U+S.P:, 1914, pe 384)

g and tests of ooth 82
cord with the requir

0.930; optical rowat

mples of o1l of

The character
ements of

Spearmin ¥t ally in ac
t were practically fén

the Pn. Br. V.; Spv. ghs WBE 0.931 and

dex 1.4865 and 1.4855¢

=43.5% ang —-519; refractive in



Rabak, Frank 1914
"Variation of solubility"
J. Am. Pharm. Ass. 3, p. 1873; (Digest of Comment
on U.S.P. 1914, p. 384).
0il of spearmint distilled during several successive
aea;ono at Arlington exhibited decided variations of sclubiliity
in 80 p.c. alcohol. One saumple showed an optical rotation

aoove that of the maximum in the Pharmacopoeia.

Schimmel and Co. 1614

"Yield of 1913 crop"

Schimmel and Co. (Semi-Ann. Rep., April, 1914, p» 9%);
(Digest of Comment on UsS+Ps 1814, P 138¢)s

Inforsation gathered by our New York firm, states

] 14 more
that the 1916 crop has yielded apout 10,000 1bs. of oid

than i9lc.

Unsigned Article 1914
Oleum Menthae Viridis
Yr. Bei Ao P s By B4

Oleum yenthae Vviridis distilled from flowering

(Menthae viridis Linne) (Fams

Plant of Mentha Spicata Linne, ‘
g not less than 40 per cent,

o
nged from "-95 to
ot 48° 0. Aasay 1OF

haoiatae) agded rubric; yieldin
Lasvogyrate cha
tuoes

Oy volume, of carvone,

~48% 4o n—35° to 50°% in a 100 mE

1l
r carvonse under Oleum Car

°arvore, assay as directed 10



33
Rabak, F. 1918

Influences affecting the yield of o0il of spearmint.

J. Ind. Eng. Chem., 10, p. <75; (Yr. Bk. A. Ph.
Ao 7, ps 438):

Yield varies with seasonal conditions. The greatest
yield being at the flowering period. Drying reduces oil con-
tent. Ester and alcohol content increases with maturity.

Freezing increases ester and alcohol content.
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