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Ix a recent veport from this Laboratory, the isolation from
Dimorphotheca spectabilis Schltr. and Dimorphotheca Zeyheri, md.
was described (Rimington, 1932) of the eyanogenetic glucoside which
renders these plants poisonous to sf~ck. The active princi- : was
identified with acetonecyanhydrin : 1cose ether or °° linamarin ™
first obtained from ZLinwum usitatissimun.

In the present instance, Dimorphotheca cuneata, ess. has been
studied and the same glucoside shown to be present.
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Dimorphotheca cuneata grows fairly profusely in certein districts
in the vieinity of Grahamstown and has been recognized y Curson
(see Steyn, 1932) as one of the plants careing death from prussic
acid poisoning (geilsiekte) in those areas. > other reference to its
toxicity could be found.

Correcr1oN 0F MATERIAL.

The material used in the present investigation was obtained,
through the kindness of the Principal otanist of the ivision of
Plant Industry, from plants growing in the grounds surrounding the
National Herbarium, Pretoria.  eference specimens were deposited,
Nos. 15720, 15725,

Determinations of the total hydrogen cyanide yielded by the
various parts of the plant were made as previously described. In
the case of Dimorphotheca cuneata, 1t was found advisable to allow
maceration to proceed for 36 hours since enzymatic hydrolysis of the
glucoside 1s not so rapid as in the other two species which have been
studied. Tor comparison, analyses weve also made of plants gre  ng
in the Onderstepoort poison garden. he results are recorded below :

MHaterial from National Herbarium Grounds.

Voisture Mgm. HCN per 100 Mgm. HCN per 100

. resh m. calculated dir

pereentage. oo e ed dry
Whole plant ... ... ... 857 124-8 PR1-7
(Green stems ... ... 376 74-3 )0
Tieaves ... ... ... ... ... 583 164-9 5999
Flowers ... ... ... ... ... 67-6 46-8 144-5
Seeds ... 61-1 24-5 63-0
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Material from Onderstepoort Poison Garden Gathered in the wriy
Morning (Onderstepoort Herbarium No. 7411).
Mgm. ON per 100 Mgm. HON per 100

Moisture . res m. dr
percentage. 97 9 Fgsh - om cleuyed dry
Whole plant ... ... ... 662 71 50-6
Green stems ... ... ... 44-9 8-7 15-7
Leaves ... ... ... ... ... 0(4-2 47-1 4
Flowers ... ... ... ... ... 70-7 46-2 8
Seeds ... ... ... ... ... 667 19-3 2179
Specimens of the same Matericl Gathered at noon on a Hot Day.
o i . ‘N per i gm pei 0
ﬂ{OZStIL')'C ][(])7ng?j§)sslbloo llng Cuuuwuwuéd wi gy
percentage. material. weight.
Stems ... ... ... ... ... 400 13-4 22-3
Leaves ... ... ... ... ... 630 130-3 3622
Roots ... ... ... ... ... 370 183-5 291-4

The above results would suggest a diurnal variation in hydrogen
cyanide content and possibly a correlation with intense photosynthetic
activity. These and other physiological aspects of cyanogenesis it is
hoped to study more closely at a later date.

Proximal analysis of the material in the seeding stage afforded
the following figures: —

Moisture content of plant powder ... ... 4-2 per cent.

Jrude protein (on dry weight basix) ... 11-6 per cent.

Ash ... ... 7-3 per cent.
DETERMINATION 01 ETONE.

Determinations of the quantity of acetone liberated simultane-
ously with hydrogen cyanide when the plant is macerated in buffer
solution were carried out as follows, since it was deemed of interest
to ascertain whether this rveaction could also be wused for the
quantitative determination of glucoside.

100 gm. of plant powder (post-flowering stage) was allowed to
macerate for 36 hours, excess of a suspension of lead hydroxide was
then added and the mixture steam distilled, the receiving flask being
surrounded by ice. The distillate was treated with a slight excess
of silver uitrate solution, the volume measured and the mixture
filtered. To an aliquot (approximately 60 mgm. acetone' 50 c.c. of
N sodium hydroxide followed by 100 c.c. N/10 iodine s 1tion were
then added and the mixture shaken for 10 minutes. The acetone 1is
converted into iodoform. 50 c.c. of rarmal sulphuric acid was added
and the excess of iodine titrated by /10 sodium thiosulphate.

Acetone  found  —0-1606 gm. per 100 gm. plant powder.

calculated from

HCN determination=0-1433 gm. per 100 gm. plant powder.

The presence of acetone in the steam distillate may rende~ a
strictly quantitative determination of hydrogen cyanide 1 realis: le
by the Liebig titration method, on the other hand it can nnt be
assunied that all of the iodoform-forming material in the : ove
experiment was derived from hydrolysed glucoside.

)
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It will be observed that in the Onderstepoort material the
hydrogen cyanide content of the stems was very low, v ich is
possibly to be correlated with the fact the+ these plants were =funted
and very woody whilst those grown in retoria were mu  more
luxuriantly developed. The flowers and seeds, however, contained
approximately the same amount of hydrogen cyanide in the two
cases. Compared with Dimorphotheca spectabilis, the vyield of

hydrogen cyanide from Dimorphotheca cuneata is only about one-
tenth as great.

Isorarion or THE Toxic PRINCIPLE.
The plants were air-dried for some days and ther reduce

powder in a mill. Determinations of hydrogen nide  owed
considerable loss of glucoside had occurred, the powder containing:
Free HCN mgm. Total " mgm.
per 100 gm. per gm.
Material in flowering stage 11-1 ) 7
Material 1in  post-flowering
stage ... ... ... oL 34 66-7

1t should be mentioned that the leaves and stems of
Dimorphotheca cuneata contain a fairly large quantity of a resinous
substance which not only retards the drying of the plants but also
renders the determination of the hydrogen cyanide content more
difficult than in the other species. Volatile constituents of the resin
pass over into the steam distillate rendering the solution slightly
turbid and thus tending to obscure the end point of the titration.
A gradual increase in the weight of the oven-dried material was
observed and would suggest the possible oxidation of resinous
constituents by atmospheric oxygen. Plants growing in sandy soils
were not easily freed from grit adhering to the stems and leaves.
175 gm. of the plant powder was dropped into 1 litre of boiling water
containing a little calcium carbonate. After some hours the liquid
was pressed off and the plant residue again extracted. The combined
extracts were treated with lead acetate, the precipitate filtered |
washed and discarded, and excess of lead rem~ved by hydrogen
sulphide. After aerating the filtrate, sodium hy -oxide was added
to neutrality, and the liguid concentrated under reduced pressure to
the consistency of a thick syrup. 96 per cent. alcohol was then
stirred in, two volumes of ether added and the resulting nrecipitate
discarded. The filtrate was concentrated, mixed with a 1irly Jarge
quantity of decolorising charcoal and dried. Water was then ac d,
the mixture filtered and the filirate again evaporated to dryness.
This residue was taken up in 96 per cent. alcohol, two volumes« of
ether added and the filtrate again concentrated to dryness. be
material remaining, which was still of a syrupy consistency was
extracted repeatedly with boiling anhydrous ethyl acetate. The
combined extracts were concentrated on the water bath to drymness
and the residue, after washing with ether, re-extracted with fresh
portions of boiling ethyl acetate. ais procedure was repeated until
no material insoluble in ethyl acetate remained. Since *he ethyl
acetate solution still had a yellowish colour and containe resinous
material which interfered with crystallisation, the evaporated
extract was taken up in a little water, »oiled with decolorising
charcoal until colourless and then evaporated to dryness, the last
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traces of water being removed in a vacunm desiccator. he meterial
was recrystallized until pure from boiling ethyl acetate. eld

12 mgm. The glucoside so obtained had all the properties of
“ linamarin *’. It melted at 139-140°. The optical rotatory power*
was determined in a 2 dm. tube using sodium light.

~0-738x ¢
o 127 —
Lok 2 % 02023
— —25-5°.

Lor synthetic linamarin Kischer and  ager (1919) give
141-2° and [a] = -29-1°. Upon micro-analysis it yielded the
following figures per cent.

C H
48-2 717 512
¢, ,H,,O,N requires ... ... ... 4854 6-93 567

The substance is identical, therefore, with acetonecyanhydrin-
glucose ether.

The tetra-acetyl derivative was prepared by acetylation at room
temperature with acetic anhydride-pyridine mixture. It crystallised
in needles M., 139°. Tischer and Anger give = P. = )-141°.

Direcr Ernyr Acerare Exrracriory Murmon.

Since the isolation of the glucoside by the methe already
described was attended by considerable losses, especially in the present
case of Dimorphotheca cuneatu, a plant containing much more
resinous material than does either of the other two species investi-
gated, an attempt was made to extract the glucoside directly from
the dried, powdered plant by means of boiling ethyl acetate.

For this purpose, 300 gm. of the plant was used, three large
soxhlet extractors being employed and the extraction centinued for
24 hours. The bulk of the solvent was distilled off, e extracts
combined and evaporated to dryness upon the water bath followed
by exsiccation.  The dark tarry residue was thorouglhy extracted
with boiling water, the aqueous solution decolorised by means of
charcoal and then evaporated to a syrup which was dried in a vacuum
desiccator. The material remaining was extracted exhaustively with
boiling ethyl acetate, the extract evaporated aund dried, then again
taken up in boiling ethyl acetate, this procedure being repeated until
the glucoside erystallised out in pure form on cooling the hot liquid.
Yield 0-5 gm. M.P. 139-140°. The vield represents only about 14
per cent. of the glucoside actually present in the plant material as
shown by HCN determinatious, but is superior to that obtained by
the water extraction method and the whole procedure is much less
laborious. Using a specimen of Dimorphotheca spectabilis, a vield
of 88-5 per cent. of pure glucoside was easily attained.

TaE NATURE or THE EXzYME PRESENT IN THE LANT.

A preparation of the enzyme present in the plant and »orma
causing the decomposition of the glucoside was made as f ows:~——

* Determined upon a sample subsequently isolated by the direct ethyl
acetate method.
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