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JOHYDRATE NUTRITION.

GraAPH 3.—Tribulus terrestris, wilted. Fauresmith soil.
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Wilting also decreases the content of di- and monosaccharides in the leaves,
not invariably in stems and roots. On Fauresmith soil the sucrose and
ling sugars are very seldom over 2 per cent. in roots and stems, except in
riments of progressive wilting. Contrary to the lucerne experiments =
of predominating sucrose lasts a long time.

In fresh Tribulus there is plenty of fructose and a good amount of glucose,
rather less sucrose. In temporarily wilted plants there is little reducing suear,
particularly towards the end of the experiment, plenty of sucrose. In 1
ressive wilting experiment (Table 2) the 1all amount of monosa~charides
rds the end of the experiment combined with the large amount « sucrose
solutely striking and completely different from lucerne. Even in perm: mt
although not present to the extent of over 1-1 per cent., sucrose preponderates.
ots, stems and at times in the fruits there is more sucrose than in fresh or
orarily wilted leaves. Also in this respect Tribulus differs from lucerne.

The trend of the sugars in a progressive wilting experiment (Table 2) is quite
pected. The experiment begins with a very high starch content in all organs,
a high sugar content, the sucrose being about double that of the reducing
rs. On the 3rd day the water content drops to about 56 per cent. without any
er wilting to be seen. Starch content of leaves and fruits decreases appreciably,
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( 30HYDRATE NUTRITION.

GRrAPH 4A.—Progressive wilting of Tribulus terrestris on Fauresmith sc
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M. HENF

GRAPH 4B.—Progressive wilting of Tribulus terrestris on Fauresmith soil.
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'OHYDRATE NUTRITION.

GRAPH 5.—Tribulus terrestris. Calvina soil, Fauresmith climate,
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1e presence of a glucoside in Tribulus from certain soils.

In extracting different samples of Tribulus giving dikkop. a persistent foam
was observed on some samples. The samples from Oranjezicht for example,
iamed like beer. The matter seemed worth while investigating further.

Tt appeared that extractions of all poisonous Tribulus (Ruigtevl  Oranje-
zicht) and of most of the suspected soils (Calvinia, Leecuwfontein, Waagkop)
| duced this foam. Beating the extraction of Oranjezicht Tribulus, more foam
was obtained. Dissolved in 0-9 per cent. NaCl, the foam proved haemolytic
within 1 second, and within a couple of hours if diluted to 1:40,000. But on
standing more than 40 minutes, the solution became suddenly inactive.

As, by the time the material of Oranjezicht was collected, it was expected to
. an unstable poisonous factor, some material was not as usual killed in alcohn],
rushed in a fresh state to a refrigerator and hardened by freezing. 1€
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CARBOHYDRATE NUTRITION.

Colour with sulphuric acid.

The extract plus 1 drop of concentrated H,SO,, produced a yell
red, then violet, colour.

Brady’s reagent.

Brady’s reagent (2-4-Dinitrophenylhvdrazine in sulphuric acid, see
1931) as reagent for a keto-group reacts it only with a keto-group of the ¢
of the saponin, but also with the reducing sugars of the saponin. For this :
number of sugars which might occur in saponins according to Klein (192
II p. 1103) (maltose, glucose, fructose, galactose, arabinn<e and lactos
tested and crystals were obtained with 2-4-Dinitropheny ydrazine, exc
lactose. The same or very similar crystals as with maltose, glucose, fruct
galactose were found in the saponin solutions when treated with Brady’s

The Brady’s solution, being acid and applied warm, seemed to break the
saponin molecule and to give crystals in the first line with the sugar comy its.
Literature on this subject seems to be non-existing, thus the melting points
discussed later could not be compared.

Three kinds of crystals were obtained which were most likely due
sugars. Two were beautifully red in the dark field under the microscope, bi
red in transparent light. The one kind (picture 1. B) is a coral-like crystal, moertv
in chains, presumably due to a maltose component (or glucose?). The crystal
pure maltose or pure glucose had a m.p ~f 135° C., the m.p. of the crystal =
saponin was in a few instances between © and 102° C., but gene: ly much wer,
48° C.

The second crystal obtained was a red (dark field) aggregate of pla
dents, probably originating from fructose. Its melting point was muct
48-51° C. on cold days, 87-91° C. on warmer days. Pure fructose ga
2-4-dinitrophenylhydrazine crystals melting at + 100° C. The third cryst
similar to the 2-4-dinitrophenylhydrazine of galactose, was a hooked i
plate, its melting point was also lower than that of the pure sugar. The
point of the pure sugar with Brady’s reagent proved to be 130° C.

All hydrazones known in literature of these sugars have = mucl
melting point. But they were obtained mostly by p-nitrophenylhy azine,
be that the presence of a second nitro-group lowers the melting point.
other hand it is possible that part of the saponin-aglucon is still attache
sugar component and influences the melting point. Further investigatio
show which hypothesis is correct. Moreover, solutions were not pure.

Two more crystals found in the preparation were definitely not due tc =nv
sugar tested. They were: (a) Long yellow hexagonal prismatic needles w
sharp point at one end. They were generally lying together in stars. On the v
they were much scarcer than the crystals due to sugars; it is noteworthy, how
that they generally had the same melting point as the sugar component.

(b) A spider-like red crystal was found as well, more common than the nee:
but much less frequent than the crystals due to sugar. Its colour was red brc
and generally it melted together with the crystals of the sugar component.

The five crystals described above appeared mixed in the same prep tion,
the hydrazones always predominating; in determining the melting point on a
heating stage of a microscope it was noteworthy that althc the melt
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M. HE?

rticularly of starch, in spite of a water content of over 70 per cent. The
sucrose to reducing sugars is in accordance with previous experience on .
ntzia, but the absolute amount of the sugar is much smaller. T  plan
lestion (exp. 3571-2575 of 1/2.11.46) were defoliated and cut down a m
eviously to get completely new growth.
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