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PREFACE

0f the five subfemilies of the rose family, representing

a total of about 2000 speciés, viz., the

(1) Spiraeoideas

(2) Pomoideae

(3) Rosoideas

(4) Prunoideae and

(5) Chrysobalanoidesae
all but the last yield economically more or less importent pro-
duets.l Thus the first yields soap bark; the second the quince,
apple and pesr; the third the strawberry, raspberry, black
berry, kusso, the roses and their veluable oils, the fourth the
almond, peach, apricot, prune, plum, and the cherries. It is
but natural that these products which have added to man's comfort
for a thousand years and more, should have been made the sub ject
0f chemical research. 3But this investigation has not been res-
tricted sltogether to those plants yield ing the more importent
economic products. Thus Ulmeris has made important contribut-
ions to plant chemistry and the mountain ash berry has been the
sub ject of numerous investigations. Even meny of those geners
and species which have not been otherwise examined have been
tested for cysnogenetic glucosides, i. E. for their capacity to
yield hydrogen cyanide.

Inasmuch as the bark of the wild cherry is used for med-

icinal purposes on the American continent and has been of ficial

in eight editions of the U. S. Pharmacopoeia, the bark of Prunus

virginiena L. (P. serotina Ehrh.) has been examined repeatedly.

1. VWehmer, Die Pflanzenstoffe, pp. 273 to 355.
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The leaves have been test'ed for the hydrogen cysnide which

they yield upon distillation, and the seeds have been extract-
ed for fatty oil. It seemed desirable, therefore, to learn
something more about the chemistry of this species, more part-
icularly of the fruit which grows so abundantly in different
gections of this country. With this object in view the follow-

ing examination was undertaken.
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Review of the Chemistry of Prunus Virginiana.

The earliest chemicsl statement on record appears to. be
that made by Lemberger in 1871 who points out that the varist-
ion in the color of the infusion of wild cherry bark is due to
the presence of tannin in greater or lesser extent.

In 18756 Williams attempted to isolate the bitter prin-
ciple from the bark, but did not succeed.

In 1887 Power and Vieimar report on the following coh-
stituents: amygdalin, emulsin, bitter prineiple, fluorescent
principle, but none of these were isolated in pure or ecry-
stalline form.

- No more successful were Rother's investigation into the
nature of the fluorescent principle reported on the sams year.

In 1889, Hawkins examined into the hydrogen cyanide con-
tent of commercial wild cherry berk snd found that it varied
considerably.

In 1890 Schimmel & Co., distilled from the bark an oil
which Yery much resembled that of bitter almonds.

As the result of a microsocopic examination of the bark,
Bastin in 1895 reported on fhe observation of starch end of
erystals of calcium oxalste. |

In 1895 and 1896, the hydrogen cyenide content of the
bark was further investigated by stevens and Judy on the one
hand snd by Dohme and Engelhardt on the other. Stevens con-
cludes thet the thicker bark has the higher hydrogen cyanide
content, whereas Dohme arrives at the conclusion that the

—1-



young, green bark, contains more than the thick brown bark.
The latter—describe (1896) in detail the assay process em-
ployed by them.

In 1897 Grace E. Cooley looked into the demsand made by
the U. S. Pharmacopoeia, that wild cherry bark should be col-
lected in fall. ©She found the starch content to be at its
maximum in f£a2ll, the tsnnin content (color test) in spring.
Tests for the more important hydrogen cyanide and emulsin-gave
negative results.

A. B. Stevens, resuming his work in 1899, arrives at the
conclusion that 28 to its hydrogen cyanide or glucoside con-
tent wild cherry bark deteriorates with age amd that only fresh
bark should be used in the manufacture of gealenical preparations.

A year later A. W. Stevens reports that the inner layer
of the bark contains practically all of the glucoside.

It thus becomes apparent that ouwr knowledge of the chem-
igtry of this species is practically restricted to the dried
bark, the drug of the U. 5. Pharmacopoeia and of the shops;
that even of this no immediaste constituents heve been isolated
in a pure state; and that our principal knowledge is restricted
to the volatile oil, products of hydrolysis of the glucoside,

which the bark unquestionably contains.
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The Root

The only chemical examination thus far of the root is
the hydrogen cyanide assay carried out by Dehme and Engelhardt
in 1896, who found that a sample of root bark obtained from
Jd. U. Lloyd contained 0.3423 p.c. of HCN. During the months
of June, August snd September, 1914, root bark was collected
near Webster, S. D. The bark was thoroughly air dried. Later,
in October, all three samples were ground to a No. 20 powder
and the powder kept in glass stoppered bottles until assayed.
The assay was carried out according to the method described by
Dohme and Engelhardt in 1896,1 five grams being used.for each
assay. The smounts of hydrogen cyanide computed on the per-
centage basis sre herewith recorded:

HCN Content Computed as

emygdslin _

Bark collected in June....... 0.268 p.ec. 4.533 p.0.
" " " August..... 0,833 5.632 "
" d " September.. 0. 375 " 6.366 "

It thus becomes apparent thet the amygdalin content
of the root bark increases with the advance of the season. It
might be rash, however, to base & general conclusion on this
single observation.

The above results were supplemented by the assays of
root material, both wood and bark, collected near Madison,
Wisconsin, in December, 1914, and April, 1915. The results

1 Pharmacy Review, 14, p. 13.
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obteined are herewith tabulated for compsarison.

HCN Content HCN Content Computed

of Drug of dry mat- as amygd-
erial alin

Wood of root collected (&) 0.064 P.C. 0.066 p.c. 1.128 p.c.
in December (b) 0.069 ™ 0. 08 " 1.85 "
Bark of root collected (a) 0.376 " 0.391 6.617 "
in December (b) 0.386 " 0.403 " 6.818 "
Wood of root collected (a) 0,076 ™ 0.078 " 1.32 "
in April {(p) 0,078 " 0,018 - 1.98 "
Bark of root collected (a) 0,376 " 0.891 " 6.617 ™
in April th) OB " Q.891 ™ 6.617. "7

From these results the tentative conclusion maey be
drawn that the berk of the root contains much more glucoside
than th& wood of the root, and that the amygdalin content of

the root bark increases with the advance of the season.

The Stem and Branches

Inssmuch as it is the bark that is used for medicinal
purposes, it is this part that has received the greatest atten-
tion on the part of chemists.

That a cyanogenetic glucoside ig present in the bark
must have been recognized at sn early date, for its use in
the preparation of a syrup was undoubtedly based upon the
formation of hydrogen cyanide in the preparation of this galen-
ical. DNevertheless, the isolstion of such a glucoside in cry-

A

stalline formz was not accomplished by Power amnd Weimar in

2 Comp. 0ld editions of U. S. P. and U. S. Dispensatory.
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1887, neither hes it been accomplished since then.3 Qur
belief in its presence, however, is well asubstantiated by the
isolation of hydrocyanic ecid by a number of investigations, and
by the isoclation of benzaldehyde by Schimmel & Co., in 1890.
Inasmuch &8s the hydrogen cyanide content of the bark
(naturally in glucosidal combinstion) is regarded as an indi-
cation of the medicinal value of the bark, this aspect of the
sub jeet has possibly received most attention. It is of im-
portance not only for the assay of commercisl baerk, but should
likewise throw light on the best time of collection of the
bark to be used as drug. Moreover, it may serve as a con-
venient means of ascertaining both qualitatively =and quant-
itatively the amount of cyanogenetic glucoside in the dif-
ferent psrts of the tree, =nd in the same part at d4ifferent
seasons of the year. Inasmuch as the conclusions drawn from
the work have been more or less contredictory, it seemed best

to tabulate all of the experimental data availsble.

Bxper imentor HCN content Remarks
Dohme & Engelhardt a)0.21 p.c. "Thin green bark."
18956 b)0.216 "
a)0.1656 "
b)0.167 b "Thick brown bark."
a)0.162 b
»)o.100 ™ "Thin green berk."™
ec)0.182 "
a)0.140 " "Thick brown berk."
b)0.156 "
c)o.168 "

3 Comp. Hist. of publications of Wellcome Research Lsboratory.
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Experimentor HCN content Remerks
Stevens & Judy a)0.25 p.e. Method I )
1895 b)0.345 - )
¢)0.34 . )
a)o.3238 " ) "Thick brown bark"
e)0.348 » ;
a)o.319 " Method II)
$)0.323 "
2)0.2¢ . " Method I )
b)0.264 " )
¢)0.27 o } "Thin bark"™
d)0.268 % ;
a)0.229 " Method II)
b)0.238 ¥
Dohme & Engelhsrdt 2)0.1760 " Lloyd,"Bark of Tree")
1896 »)0.1786 * %
2)0.1160 " ILloyd,"Bark of twigs?
»)0.117¢ * ) "Thiek
) end
a)o.0782 " Squibb, "Common berk"™) brown"
b)0.0831 ™ ;
2)0.0636 " Muth,"Brown berk" )
»)0.0738 " g
a)o.1760 " Lloyd,"Bark o2 tree")
b)0.1736 " g
a)0.1565 " )
b)0.1665 " Higeins & Waters, )
"Rossed bark" )
2)0.22 " Squibb,"Young bark")
a)o.1418 " Muth,"Virgin bark" )
8)0.338 - " Lloyd,"Bark of twigs")
b)0.117 " )"Thin
e)0.116 " Higgins & Waters ) snd
b)0.167 * "Green" )green"
a)0,15656 " Gilpin,Langdon & Co.

"Green"
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Experimentor _HCN content Remar ks

Hawkins 1)0.079 p

1899 2)0.082
3)0.137
4)0.107
5)0.160
6)0.133

C.

Samples from different
drug houses.

2T I3 3 3

For the hydrogen cyanide sssays recorded below, thLe
maeterial was collected partly nesr Webster, S. D. during the
months of June, August and September, partly near Med ison,
Wisconsin, in December of 1914, and in April, 1915. The
results are sgain tabulated.

HCN Content Computed as

L amygdalin,
Stem bark collected in June 0.150 p.c. 2.538 p.c.
Stem bark collected in August 0,137 " 8.811
Stem berk collected in Sept. 0.189 ™ 2.17¢
Outer bark of stem collected
in December 2}0.078 " ) 1.519 "
%)0.078 * ) .
Inner bark of stem collected ) )
in December 8)0.335 "
blo.388 v ) S-669 °
Wood of stem collecteé in
December a)0.022 ") 0.372 "
b)0.020 " )
Bark of stem collected in
April a)0.186 " 3.147 ¢
b)0o.192 ¢ 3.248 ¢
Wood of stem collected in
April a)0.039 " 0.6569 *
b)0.039 " 0.659 *

Bark of twigs collected in
December a)0.268 " 4,536 "
b)0.279 » 4.622 "
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HCN content Computed as
amygdalin
Wood of twigs collected in
December 8)0.034 p.e.) 0,575 p.e.
$)0.084 " )
Bark of twigs collected in
April a)0.18 " 3.180 "
b)0.186 " 8.147 »
Wood of twigs collected in
April a)0.039 " 0.669 "
»)0.039 " 0.669 "

Not =2ll of the above results are absolutely comparable
without slight correction for material collected in June, Aug-
ust and Septenber. Whereas the percentages computed for the
materials sre based on the ordinsary drugs, all of the percent-
ages computed for the December and April materials are based
on absolutely dry material. For this purpcse the moisture con-
tent was determined by the xylene method.

A comparison of the results for both ordinary drug and
absolutely dry materiasl is mede possible by the following tab-

ulstion of date of the December msterisl.

(3ee following psge)
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Fart of Wt.of Wt.of Wt.of No.of ce Pec.of HCN computed for

tree used drug Modst- dry mat- of §/10
ure erial Agloz req. Dry meterial Drug

Quter bark 5.0 g 0.2 g 0.48 g 1.4 c. c. 0.075 p C. 0.078 p.c.
0f stenm 5.0 g 0.2 g 0.48 g 1.4 0.0756 o.o78 v
Inner bark 5.0 g 0.2 g 0.48g 6.0 " 0.322 " 0.335 "
6f stem 6.0g 0.2 g 0.48g 6.0 " 0.322 " 0.336 "
Wood of 5.0 g 0.2 g 0.48g 0.4 " c.021 0.082 ™
stem 5.0 g 0.2 g 0.48 g 0.36 " 0.01¢ " 0.080 "
Bark of 5.0g 0.2 g 0.48 g 4.8 " 0.257 " 0.268 "
twigs 6.0 g 0.2 g 0.48 g 6.0 ™ 0.268 " 0.279 *®
Wood of 65.0g 0.2 g 0.48g 0.6 " 0.032 0.034 "
twigs b.0 g 0.8 g 0.48g 0.6 " 0.082 ™ 0.034 "

A compearison of the South Dakote materisl would seem to
indicate that the amygdalin content of the stem bark diminishes
slightly with the sdvance of the season, whereas that of the
root bark seemed to advance with the season. The record of
earlier investigations do not reveal that the seasonsl factor
has been tsken into considerstion by them.

The wood, whether of the stem or of the twigs, evidently
contains much less emygdalin than does the bark. This agrees
with the observation made in connection with the wood and bark
of the roots.

The inner bark of the stem contained much more amygdelin
than the outer bark or cortical layer. This observation sgrees
with that previously made by Stevens.

Inasmuch as most of the earlier records sre based on dif-

ferent varieties of commercisal drug msterial, rather than with
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reference to stem, branches, ete., sy and all generalizations
drawn must be taken with considerable allowance. The stem from

which the lMadison materisl was obtained was 31 mm. in diameter
and revealed 13 annual rings.

Fruits.

So fsr as phytochemical literature throws any light 6n
the subject, no chemical investigstion of the fruit or any part
thereof has been made. The fruit, however, is used for culinary
purposes, more particularly for the prepsrstion of home-mede wine.
The meterial for the investigation of the fruit was collected
near Webster, 3. D. The material for the preliminary investi-
gation was collected in August, 1912. Larger amounts were oOb-
tained in 1914. The latter lot of material included pits that
had been collected as a waste product in wine making. For the
purpose of this investigation the pits (see plus hard endocarp)
were separated from the pulp (mesocarp) and skins (epicarp).

In one instance the seeds were removed from the cracked pits,
i. @&. the seeds were sSeparated from the endocarp of the fruit.
In one instance also the separation of the fruit into its parts

was effected quantitatively.

Preparat ion of the Material.

The first lot of choke cherries used for the experimental
part of this thesis wes collected in August, 1912, neer Webster,
S. D. Being collected by hand, only the ripe or nearly ripe
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fruits were taken. These were placed in small bags and allowed
to stand for a day to.insure thorough ripening. The berries
were then separated from the leaves and twigs and thoroughly
washed, dried and weighed. Fifteen pounds of the well ripened
cherries were thus obtained.

Small portions of the cherries were thrown into hot
weter, which process softened them thoroughly, without, however,
rupturing the skins. They were then thoroughly macerated by
squeezing with the fingers, after which they were extracted for
one half hour with boiling water.

The eaqueous extract was separated from the pits and skins
by straining snd expressing through muslin bags, after which it
was evaporated to a syrupy extract smd this weighed.

The pits and skins were allowed to dry by exposure to
sunlight, after which they were separated by hamd and esch
weighed.

The results thus obteined from the 15 lbs. of cherries
(6804 grams) are herewith tabulsted.

Evaporated extract..................1048 grams(15.3 p.c.
Pits.-oounnolnooooocontttu.-...00-..1531 w (2205 L
Skinsl.l.t0....l....“...ll.'.l..l.. 369 " (5.4 "

)
)
Loss due to evaporation of water....3857 " (0. =

The m terial collected in 1914, as already indicated,
was of two kinds. The first kind consisted of about 50 lbs. of

fresh fruits which were treated in like manner as those collected

in 1912, but the quantities of the parts were not ascertained.
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The second kind consisted of pits which hsd been separated from

dregs (pits, skin and insoluble pulp) of choke cherry wine.

Ratio of Seeds to Pits.

In order to ascertain the ratio of seeds to pits, ten
grams of the pits were carefully cracked and the seeds removed

end weighed. The seeds constituted 27.6 p.e. of the pits.

Determination of the Hydrocyanic Acid Content of the Pits.

Fifteen grams of the} pits were ground to a No. 40 powder
in a drug mill. In order to insure the complete removal of
the particles of seeds ajhering to the sides of the mill, a
small smount of ground marc of the pits (from which the eyano-
genetic glucoside had been removed) was run through. The re-
sulting powder represented exactly fifteen grams of the pits.
This powder was carefully weighed and divided into three equal
portions, each representing five grams of the pits. ZEach of
these portions was then placed in am Erlenmeyer flask of 250
cc. capacity and macerated with 100 ce. of distilled water for
forty-eight hours. Each sample was subjected to steam distil-
lation in a specisl form of apparatus suggested by Dohme &
Engelhardt (Pharmaceutical Review 14, p. 13). The distillate
was collected in 2 solution of potassium hydroxide and titrated
with %U AgNOa. The number of ce. of Agnoz used, multiplied by
two equal the actual amount of silver nitrate solution necessary,

as one half of the silver nitrate solution was used in dissolving
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the double salt which was formed. Sodium chloride was used
as indicated.

The following tabulation shows the results obtained:
o II 111

Weight of pits teken .......e¢.0 5 gms. 5 gms. 5 gms.
Amount of N/10 AgNOz required

P SEEREIAE. vcsncsisnnsenee el BB, 1.3 ce. 1,3 ce.

Percentage of HCN in seeds...... 0.1395 p.e. 0.1395 p.c. 0.1395 pe.

Percent. of glucoside in seeds.. 2.36 L % .85 "

Extraction of seeds with ether.

A small portion of the pits were carefully cracked and
exactly ten grams of seeds were separated therefrom. The seeds
were ground finely in a mortear, transferred to a Soxhlet ex-
traction apparatus and percoleted with ether until exhausted.
Upon evaporation of the ethereal extract 4.45 grams of oil were
obtained, corresponding to 44.5 p. c¢. of the seeds, or 11.28
P.c. computed with reference to the pits, and 2.7 p.c. when com-

puted with re ference to the entire fresh fruit.

Examination of Seed and Endocarp (Pits).

The seperation of pits into seed and endocarp being so
unsatisfactory a task that demanded so much time without seem-
ing to afford any psrticular advantage, practically 2ll of the
work here recorded was done on the pits.

Extraction of pits with ether: One hunired (100) grams

of the pits were ground to a No. 70 powder in a drug mill.
Ninety grams of this powder placed in a Soxhlet extraction sp-
paratus and percolated with ether until exhausted of their oil



content., The ethereal extract was then set aside in a tared
open dish snd allowed to evaporate spontaneously until the
weight was constant., The weight of 0il thus obtained was 13.5
grams corresponding to 151 p.c. of the pits, or 54.34 p.c. when
computed with reference to the seeds. This ydeld is much more
in harmony with the yield of oil of other rosaceous seeds thean
the yield of 5 p.c. obtained by Betz according to the reports
of Czapek. . The oil thus obtained was of a viscid consistency
with a slightly benzyaldehyde odor and hss a specific gravity
of 0.916 at 20 degrees.
The iodine value was determined in accordance with the
directions of the U. S. Pharmacopoeia.
Amount of 01l used.......c..... IR o 0.3098 gms.
Amount of JIodine T.8. usSedecoceccssece. 12.5 ce.
Amount of Mercuric Chloride TS, used... 12.5 ce.
Amount of Sodium Thiosulphate (Factor
1‘15) used..l..-l.t..l....l.onlo...l. 17.6.(30.
Amount of Sodium Thiosulphate (factor
1.15) used 1n blank..OOOQOOOlOOOQ.COO 40.7 co.
Difference (= equivalent of amt. of

iodine absorbed).....cocveencncen.. «.s 23.1 ce.
Iodine number.l..... 0 0 8 20 8 0 H 0 e e e 107.9

Extraction of pits with heptane.

Seven hundred end fifty grams of the dry pits were
ground to a No. 40 powder, the powder packed in 2 continuous

perculator and extracted with heptane.2 The extraction was

1 Biochemie, Vol. 1, p. 119.

2 The heptane used for this experiment had been obtained
from Jeffrey pine (fraction 16 of the investigation by
Harmon) and had been purified in the following manner:

9560 ce. of the fraction mentioned (sp. gr. 0.7004 at
20 degrees) were shaken repeatedly with 75 ce. of sul-
pPhuric acid until the acid no longer became colored. To
bring this about the hydrocarbon fraction had to be shaken
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cont inuved for 18 hourg. At the end of this time, the fatty
0il content was fﬁund to be exhausted. The heptane solution
of the 0il was then subjected to a careful distillation for
the recovery of & part of the heptane. The remainder was al-
lowed to evaporste spontaneously, leaving the pure fatty oil.
Seventy-six grams of oil were thus obtained corresponding to
10.01 per cent of the pits, or 36.7 p.c. when computed with

reference to the seeds.

61ght times with the amount of acid mentioned. Thus
purified, the hydrocarbon hed a specific gravity of
0.6844 at 20 degrees. Twenty grams of sodium hydroxide
were then added, the contents of the flask shsken oc-
casionally during several hours and then set aside for
forty-eight hours. Rectified by steam distillation, the
hydrocarbon was found to have a specific gravity of
0.6842 at 20 degrees. When shaken with 50 cc. of a one
per cent solution of patassium permanganate, the color
of the latter disappeared. The process was repeated un-
til the hydrocarbon showed no further action on the per-
manganate solution. The specific gravity of the heptane
thus purified was found to be 0.6813 at 20 degrees,
whereas according to Morley snd Muir (Dictionary of
Chemistry, Vol. II, p. 675¥ that of pure heptane is
0.6814 at 25 degrees.

The chemical constants of the oil were then deter-
mined: i.e. saponification number, iodine number snd
oxygen absorption value. The saponification number
end iodine number were determined according to the
method given in the United 3tates Pharmacopoeia, p. 535
(eighth revision). The oxygen esbsorption value was
determined by the Lewkowitsch method which consists
in spreading thin films of o0il on tared glass plates
and exposing to air for a given length of time (in this
cgsetls days) or until the gain in weight remains con-
stant.
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The specific g&ﬁvity of the oil determined by means of
8 pycnome ter at 20 degféea C was found to be 0.9182. The
refractive index (Abbe white light refractometer) at 23 degrees
C was found t0 be 1.480. The oil did not congesal at a tem-

perature of =15 degrees €.
The following tebulations show the results obtained:-

Saponification Number (Koettstorfer) I II
Amt-ﬂf uil usﬂﬂs.------o;--un-a----qgnznlls‘i gmB 115555
Awt.of N/2 ale. XKOH for saponifieat.,. 25 co. 25 ca.
Amt.of HCL, factor 1.56 for back

ﬁitratiﬂn.i"“"iilii B # 2 % & B & & @ BB 1ﬂ‘6‘ l' 1—1‘-8 “
Amt.of E/2 KOH consumed in saponifieat, 9.4 " 7.0 "
Saponification vealue...vo.vvceevennncas 183 ° 183
Jodine Absorption Number I IT

Ant.0f 011 used ....vivvvenrinens.e. . 0.3038 gms  0.3618 gms
Amt..nf iod ine T431 uaﬂﬂgglnqn---.f-olntu 12.6 ca. 12.6 cg.
ﬂm‘ﬁﬁﬂf Hgﬂla T-S;-..-.s-.4..-;1.1.41-:. 12-5 CG. 1215 SC.
Amt.of sodimm thiosulphate, factor 1.12 '

uaﬂdi-+|11lti-qoiloiiiil--h-tolil.il 15#9 GG- 15 GG-
Amt. of sodium thiosulphste used in :

BIANK Ltest. oo cinniiviin i adins EOLR pA 32.8 co.
Difference (* equivalent of the smt.of

lodine ebsorbed).ciiicvaencenncss.es 20.9 @0, 24.8 ce.
(0T B TS oF PR P e | 96.5

Oxygen Absorption Value | I II
Amt- Gf nil uﬁﬂﬁauaua-ﬁv--a--..am---'--ﬂ.mgé m-r D-n64 Em;al
amt‘ Enftar axpnﬂur&i & 9 B8 44 Ba w & ¥ Q& g8 8 &8 S Gﬂ 1%0 " D‘ ll?g ﬂ

G‘aininmight---a-;---.--s--p--..-..agnunulﬁ “ ﬂ"GDlE "
Oxygen absorption valu@e.weevseease.aq011w P.0. 0.12+ p.c.

Isolation of Oleie Aedd.

The oleic acid was isolated from the oll inm the fol-
lowing manner: B56 grems of the oil were mixed with one half .
thelr weight of litharge and twice thelr volume of water added.
The mixture was digested on s water bath until olly globules
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disappesred. The mixture of lead salits of the fatty aclds
was dried and the dry mixture extracted with hot and cold
sther to dissolve the lead oleate. The ethereal solutlen wes
decanted mmd shaken with dilute hydroehlorie scid until the
aqueons layer remained ﬂiatin&tl}r goid. ILead chlorilde wsas
thus precipitated, lesving free olelc acid in the ethereel
solution. The etheresl solutlon wes separated, washed with
weter, end evaporeted at a2 low temperature. The weight of
~ oleic acid thus obtalned was 28 grams correspond ing fo BC p.c.
" of the oil. The gpeaifie graﬂriﬁr of the oleic acid was found
to be 0.9008 et 20 degrees C. '

Phe acid was subjeeted to low temperature and no seypar-
ation oceurred until -2 degrees C., when 2 small smomt of
s whitish solid sepsrated thevefrom. At =5 degreeg C., it
was completely solidified to & vellowish white mass.

The pits colleected in 1914 were likewise extracted
wvith heptane. DIwenty-Four hundred end ninety grams of ground
pits (Ho. 40 powder) yislded upon extraction in a cylindrical
perccletor and subseguent recovery by distillation of the
golvent, 270 grams of a fatty oll, 1.e. 10.8 p.c. with rafar-
ence to the pits. The viscid o0il hes a golden yellow color, &m
almond-like taste, and a decidedly fatty odor (?). Its specific
gravity ﬁaterminad at 18 degrees was 0.9190 emd its Index of
refraction, determined at 15 degrees with an Abbe refractometer,

1.4771.
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Free apids,

The smount of free acids 1n the 1914 0il was ascertained
ty a method éuggested by IrEWkﬂ‘u’n’itﬂﬂh:} which consists in titnat-
Izg a mizture of the cil end elcohol with /10 potassium hydroxide.
Five grems of the oil required 1.5 milligrams of potassium hydr-
vxide for sneutralization, correaponding to C.20% of free fatiy
geids, computed as oleic acid. In another determinst ion five
grams of the o1l required 1.78 milligrams of :/10 potessium

hydroxide corresponding to (.36% of free fatty acids.

savonificstion Value (Xoetistorfer number)

This is tle number of milligrems of potassium hydroxide
required for saponifying one gram of the fat and is & measwure
of the glycexriden of fatiy acids vwhich the oil contains. The
seponificetion was conducted in the uausl msnner by heeting a
waighed guantity of the fixed oil with = definite volume of
gtandard alcoholic potassium hydroxide sné titrsting beck the
excess of alkali with IN/2 hydrochioric seid solution. Four
determinstions of the saponification value of the oil were msie
for comparative results. The ususl time sllotted for ssponificat-
ion valﬁea iz thirty minutes, but for the seke of compsrison,
tne of the seponificstions wss allowed £1fteen minutes while
mmother ‘was allowed forty=-five minutes. The saponificestion
velue of the lattsr compareé favorably with those that were con-

ducted for the uaual length of time, while the wvalue of the former

——— o m———

1 Technology of oils, fats and waxes, Vol. I, p. 245.
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was slightly lower showing thet at least thirty minutes must

be allowed for a complete saponifieation.

Saponification Talue.

186 m. 1l8b6.8
G0 m. 191.5
S0 m. 190.4
45 m. 189.9

Iodine Absorption Value

The iodine value is a measure of the unsatursted fatiy

aclds or their glyeerol esters contelned in fattiy oil. It is

the property of all mwsstwrated fatty secids to teke up iocdine

by direct addition the arount absorbed depending upon the nume-

ber of double bonds which they contain,

The ilodine value of the cheryy pit o0il was determined

by tkhe method suggested by Hubl, which is recognized &s offic-

1
izl by the U. 3. Fharmacopoes ia. Two determinstions were made,

the time limit in each csse belng four hours. In one case

the iodire velue (Hubl) number was found to be 109.3 snd in

the other 109.5.

The Volatile Acids.

The volaetile scid number represents the number of cubic

cent imeters ofsl/10 caustic potash reguired for meutralizing

the volatile acidas liberated from five grams of & sample of

fat or oil under specisl corxd itions.

The detemination was conducted by the Ieffman-~Feem method

1 &th revision, p. B&Y.



puggested by the Assﬁeiation of Offieisl Agriculiural Ghami&ts}
This method eonsists in saponifyring & welghed portion of the
uil with glycerol soda solution, them sdding sulphurie meid
sﬂlutioﬁ to liberate the free fatty aclds snd finslly distil-
ling end.titrating 100 ec. of the distillate with N/10 potas-
simm hydroxide. The number of cubie centimeters of §/L0 potas-
sitm hydroxlde reguired for neutralizing the volatille acids
from 5 grams of the fetty oil was 1.42 cc. in one case end

1.54 cc. in the other. The results indicate that the o¢il com-

teins but & small percentsge of the lower volstile acilds.

Acetyl Value.

This 18 & measure of the amount of hydroxyl groups
which a fat contasins; ita vsiue depends upon the fact thst
compounds contalning aleoholie hydroxyl groups react with
acetic anhydride to replece the H of the hydroxyl by the aceiyl
grouﬁ#{ﬂHgﬂﬂ }. TUpon saponifying this ester with csustic
potash, potsssium acetate is formed and by deftermindng the
number of milligrame of petessium hydroxide Thus combined,
the acetyl value is cbtained. The method employed is that
racommended by the Assceistion of O0fficiasl Agricultural Chem-
istal'whieh consists inm heeting the oil with an equsl volume
of scetie acid enmhydride until scetylizat iom hes talken place
and washing the acetylized product until free from acetic acid.
A weighed smount of the scetylized product is then saponified

with = definite volume of stendard slecoholic potesh snd the fatty

1 Buwreaun of Chemistry, United 3tates Depertment of Agriculture,
Bulletin- 107, 1910, p. 141,
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gcids libverated by the addition of a known amount of sulphurie
acid. After filfering off the fetty scids the filirate is
trested with /10 potascium hydroxide.

The results of the determinatiom sre herewith recorded.

Bxper. Amt.of oil ce.. of KBH Acetyl value
used ~ conSumed.
1 2.1442 gmn. Z4.2 cc. 81.65
Il 2.1432 " ag.e " B4, 2
&

Unssponifiable Residue.

In addition to the tristomic aleohol, glycerol, all fats
contain small quantities of the monatomiec alcohols cholesterocl
or phytosterel, the former being found in snimel fats eand the
létter in fatty oils obtsined from plants., To ﬂatermine.tha
smount of phytosterol, the method suggested by Haas & Hilll
was employed. This consista in ssponifying 5 grams of the o0il
with alcoholie potessium hydroxide, and after evaporating the
aleonol the residunal scap is dissolved in hot water snd shsken
out with ether. The etheresl solution is then sepsrated angd
‘c;'ansfarreﬂ to & weighed flask and the ether evaporstied.

The gain in weight of the flask was 0.125 grams; corresponding

to 2.36 p.c. of unsaponifiable residue cslculsted asz phytosterol.
soluble Acids,

The percentage of soluble acids was slso determined by

the method suggested by the Assoclation ¢f 0fflcisl Agricultural

—

1 An introduction to the Chemistry of Plant Products,1912,p.15.
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Chemists. This consists in libersting the fatty =meclds from

the Saponified oil by the addition of a definite volume of
HIE Hel. After weshing the fatfy acids several times with
hot water, they are separated and the agueous filtrate tit-

rated with I/10 potéssium hydroxide. The oil conteined no solu-

ble acids.
Insoluble Acids.

The insoluble scids (Hehner Velue) was determined by
the method suggested by the Association of O0fficial Agricult-
ural dheuistﬁ? It consists in separating mmd drying ef the
insoluble soids ﬂhiﬁh_ﬁay&rﬁtad on the addition of the L/2 acid
and in the determination of the soluble acids. To insure &
ca@pleta removal of the fatty seid adhering to the sides of the
flask, in which the soluble acid determination is conducted,
it should be rinsed with absolute alcohol and the washings ad-~
ded to the weighed crystalliizing dish conteining the inscluble
scids, After the eveporation of the aleohol,, it was found that
the crystallizing dish gained 0.708 grams in weight corres-
ponding to 94.8Y p.¢. of inscluble ascids.

1 The pits obtained from the production of wine were

net extrscted for lack of time.

1 Ibidem, p. 136.
£ Ibidenm, p. 139.
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Zxtrection of the Pits with Aleohol.

After the Ffatty oll had been extracted from the pitis
with heptane, the marc W&S exhangted with aleohol by repeated
extrection. The 1912 materisl thug extracted yielded 13 graoms
of solid extrsaset corresvonding %o 1.86%7 p. e, of the pits or
6.28 p. ¢. of the seeds. Two ggponification experimenis re-
vesled saponification values of 229 and 280 respectively.

e preliminsry saponificaticn test having revesled the
pr;aance of considerabls ester or free acid and the entire
aleoholic extract obtained was sgponified with elcoholie pote
pesium nydroxide. The alcohol was évapurate&, leaving & non=
aleéholic saponified aguecus slkaline golution which was
shelken with ether until the non-acid corp titueunts wers cOl-
pletely removed. The etheresl solution was separated from the
agueous solution and allowed to evaporate spontsnecusly.

The aquecus alkaline soluticn was gcidified with hydro-
chloric seld snd sgain sheken out with ether to remove the
1iperated ecids. This ethereal sclution was also allowed to
:evaporﬂte spontanscusly.

The first ethereal solution, upen evaporation Fielded =2
amall smount of minute prismatic cryatals, yellew in color axd
naving en agrecable odor. A meltirg point was attempted but
poth purity and gquantity of materizl were insufficient for &
guccessful determination.

The second etheresl sclutlion upon evaporation resulted

in some small brown orysislis, cubical in shape, havipg =n acid
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reaction. As in the first case, the quantity of materiel was
ipnzufficient for its suceessful characterization.

The 1914 meterial, after the fatty oil hal been removed
with heptane, was likewlse extracted with élcﬂhul 2.7 Pa6e oF
501id extrset, with reference to the pits being obteined. The
gaponificetion value of the s0lid extrsct was fomwmd to be 156.7,
henee considerably less than thst of the previcus experiment.
The entire smount of exirsct was then saponifisd ard trested
ag before. The rveaidue supoosed to contein the alecholis
conatituents of the resin was a thiek "0oily” mess with a sweet
but penetreting odor. The ieﬁiﬁue supposed to contain the resin
seids was thick, browm, snd semicrystalline.

Both the higher percentage of the slebholic extract and
the lower gaponificaticn value {compare saponification walue
of resin of Ffirst experiment with that of fatty o0il extracted
by heptane) seem to indicete that the marc subjected to al-
coholie extrsetion had not been previously exhausted completely
with ether. The stiecky nature of the etheresl resudues seem
to substantiste this interpretetion. Unfortunately, the impure
condition of the ethereal residue prevented the further study
of crystelline substsnces that promised to be of no 1ittle

interest.
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These results seem to indicste that the rcot bark con-
teing much more amygdalin than the wood of the root. This is
in e rmony with the amygdslin content of hark#and wood respective-
iy of the st&m. The results of the assays of the June, August
and September msterial collected in South Dakota seemed to od-
mit of the conclusion thet the amygdelin content of the bark
incresses with the asdvance of the season, The low results ob-
tained for the December Visconsin msterisl, however, seemsz to
throw a deubt upon this conglusion, though this difference may
be due to other reasons. Noteworthy in this comnection is the
sdmilerity in the glucosidal content of the Decewber end April
Tidconsin material, Henee Pfurther studies will he necessary
to ascertain differences brought about by season and conseguent
change in the bilochemieal processes of the plant, also by éeo»
graphic differences, and even individual Aifferences for the

same geographic and even local conditions.

Cyenogenetic @Glucoside.

Seversl hypotile ses have been offered by plant physiolo-
‘gists concerning the biochemical role played by glucosides in
plants. These need not be reviewed heve. Inmasmuch, however, as
the cyamcgenetic glucosides offer ready mesns of sscertaining
" their distribution in the several orgens of the plent at diflerent

seasons, 8 series of gquantitative deta seemed very desirable.
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The se might not only prove of velus in the study of wild cherry
as a drug plant, but might possibly prove of interest in throw-
ing general light on the physiological role of glucosides in
general. Hemnce, in this prelininary study was not dirscted
toward the isolstion of the glucoside as aueh, but the effort
was made to 1@arn.a5 mieh as possible in the limlited time, about
the glucosidal content of ths several parts of the plents, and,
vherever possiblie, of the seme part in different seasons. The
regulta of the numerous assgys made with this cebjeset in view

aras herewith tabuleted.

HCN Content ECH Content Computed

of Drug of dry as Emy-
llaterial zdalin
ROOT
2. Bark
1.} June 1914...... ae CuBBB PiB. W wowoomoo 4,533 p.o.
2.3 Avgust 1914...... Q.338 M - - B.e3da o
Zo) Benbl TO¥A L L LL, OLBTR M Soooes - 6.886 "
4.} December..ovear.n a}0.3%5 " 0.2921 p.o. 6.81%7 "
= b)O. 886 O 0.408 " 6.818 T
B Anrdl.. suieis c.a BI0BTE M 0.381L m €.817
bi0.37E ¢ G.a91 O 6.617 "
b. Vood
1.} December 1914..,.8)0.064 ¢ 0.066 "V 1.128 ™
blO.065 n G.0%E M = ClUBBER W
2.) Aprdil 1915... ...2)0.0%8 o.0%g n 1l.%lg n
h}ﬂ,ﬂ?ﬁ 4 .78 v 1.31g n
ST
‘Aa. Bark
1.) June 1914........ 0O.1580 ™ B.bBg A
LA Avgust, 1914...., 0Q.187 " Bl
5,3 Sept. 2014, . 0u.ne 0189 0 2.1ra. ™
4,) Decerber 1914....a2)0.078 O 0.081 i

(outer bark) blc.o78 g.081. "} 1.Bl9 ¢
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RO Conte: © ECN Content Gompuced
of Drug of dry a8 anygdalin
liaterdigl

aE .

{3tem - Continued).

5.) Decenber 1514....a)0.355 p.ec. 0,848 p;c.%

{ inner tark) bl0. 236 0,348 5.669 p.C.
B April, 191F.....a)0L1FT M 0.186 T 5.147 U
plo.181 ¢ O.198 ¢ Z.248 M
b. Vood
'1.) December, 1914...2}0.0828 " 0.0228 ")
bio.oec v 0.0228 M) 0.372
2. ) April,; 1916 .a)0,087 " 0.089 ")
blo.oB7 U 0.039 ) 0.659 ¢
TIGS
e. EBark
1.) December 1914....8)0.868 " 0. 278% " 4,586 ¢
blo.27e ™ 0.290 7 4,689 ©
0 S A L B SR, .al0.17% 0.185 O 5,180 U
Yo leL. ™ 0.190 " %.214 M
b. Wood
1.) Decermber 1914....8}0.034 ¥ 0.0BRE ") 0.6%5 7
b}0.054 " 0.0353 ")
L e B T L 2)0.087 o 0.039 7] N
vic.oB7 U 0.029 ) 0.656% "
TR ATVHES
1.} dept.: 1914c.uusu8)0:10F Y 1.810
Bi0. 107 ™
S App il 1918 e al0.814 ™ 0.228 ")
b)0.214 ™ 0.222 ") Z.775
FIT3 :
1.) Auvgust 1914......8}0.0960H " 1.6 ™
b)O.0965 "
2.) Avgust 1914......8}0.1156 " 1.946 "
{rea.of wine) blO.115
FLOVERS (fresh]
oY Aprdl 191B.cuvswca)D-0456 D 0.7716 ™
b)0.0469 v 0.7985 "

Wrom the above data the following coneliusions may be drawn

at least temporarily. It should go without saying that numerous



other observations will be necesiary,. to be mafde with different
materisls end in & series of years, before & Pinal conelusion

along any of the £ liowing lines cen be indulged in.

(1) In the fruit the cysnogenetic glucoside may be
regerded éﬁ being restricted to the seed when it is present
in relestively eppreciasble smount (about 1.3 D.G.). AB 2 remerve
material, hﬂWEv&r,.thﬁ ecorresponding amount of carbehydrate
{ahout 1.4 p.c.} 1l.e. of suger made availaﬁl& upon hydrolysis of
the glucoside, i8 very small indeed ss compsred with the amount
of fatty oil fahoﬁt 45 p.e.). It will be of interest fo as-
certain the role played by the glucoside as well as the fatty
il in germinating seed.

(2) The wood and bark of the root, stem and branche s
ore in & measure comperable, yet afford striking differenﬂés
+hat sre noteworthy. In all these instances the glucocaidal
content of the wood is much lower than that of the bark.

This might be assumed to indieate thet the object of
the eyanogenetic glucoside is To protect the tree agsinst
enimals to whom hydrogen cyanide 18 & poimon. If this Inter-
pretation be imdulged in, one would expect the bark of the
twigs, presurebly the mﬁre choice morsel because of the leaves,
to contsin more glucoside than the stem berk. Thia is true,
put the aspperent advantage to this hypctheais.ia offaet by ths
highest glucosidal content in the root Dbark when presumably no
aueh protection is nesded. Iorsover, the glucosidal content

of the root bark appears to inerease with the advence of ihe

&



csepson, which seems fto indiecste thet the theory of glucosides
a3 reserve material msy after all play a rcle though but a
reletively unimportant one.:

Toteworthy in this connection is also the striking
difference in the plucosidal content of fha inner and outer
bark of the stem; the corticel layer containing much less than
the woody portion of the hark.

MThe Pew asssys made of the leéves'éeem to indicste that
early in the season they contain more cyancgenetic glucosides than
thoss lster in the season. This might be agsumed to sgree in
favor of the pratactife ferture since the early leaves =re
more importsnt as lsboratory units for the plant thsn the later
ones. It might =1sc be used as srgument in Ffavor of the reservs
material hypothesils, for as the glucoaiﬂal content of 1he lesves
diminighes that of the roct bark incresses. This apparently
satisfesetory generalization, however, is not as gatisfectory when
one observes s s5till higher glueosidal content, for the April
root bark than for the Decenwber root bark. The observation,
however, is of sufficient interest to invite further Investi-
gation, for as previcusly stated, the data collected 1s still in-
suffieient for more than speculative geveralization.

{4) T™he flowers contain but little cyanogenetic glucosida.
This statement, hovever, 1s hased upon & single ezgeriﬂent, B -
may well be that the glucoaidal content msy change rapldly fromw
the expanding buds to the full blown blossoms. Xence this state-
mant must =t present be taken cautioq&ly. |

While 811 of the sabove temporary deductions must be tsken
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with 2 considerable grain of sllowance they appesr of gufficilent
intafeﬁt to warrent & further investigstion of this subject.

It wourld be of intﬂrg?t indeed to start with the seed and irace
the rice and Fall of the cranogenetie glucoslde not only through
the seversl orgsns of the plant but in the same organ for a

series of years.
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