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Tab. I1I. Kuhn-Roth-Abbau der Isovaleriansiure, Messfehler -4- 2%

ipm/mMol % Aktivitat
gefunden erwartet
Isovaleriansiure 4740 100
Essigsaure» 1810 38 40
* als p-Nitrobenzylester.
Flavonoid Sophorosides
Sophorose  (glucosyl(1-»2)--glucose) was first iso-

lated! from the unripe pods of Sophora japomica, in
which it occurs combined with kampferol as the 3-
sophoroside. It was later found as the disaccharide unit
of stevioside, a very sweet glycoside occurring in the
leaves of Stevia rebaudiana®. Its structure has been con-
firmed by at least two syntheses®* but no other reports
of its natural occurrence have appeared’. Recent studies
of the sugars attached to the anthocyanins and flavones
isolated from many plant sources now show that sophor-
ose is commonly associated in nature with these pig-
ments.

In the anthocyanin series, five pigments containing
sophorose have been found. They are the 3-sophorosides
and the 5-glucoside 3-sophorosides of pelargonidin and
cyanidin and the 7-glucoside 3-sophoroside of pelar-
gonidin. One or other of these pigments has been identi-
fied in the following plants: Brassica oleracea, var. rubra
(leaves), five species of Papaver (petals), Phaseolus multi-
florus (flowers), Raphanus sativus (roots), Tropaeolum
majus (petals) and three species of Watsonia (petals).
The occurrence of cyanidin 3-sophoroside in Papaver
rhoeas requires special mention, because this pigment
(called mecocyanin) was originally thought to be the 3-
gentiobioside® and a preliminary reinvestigation? sug-
gested that it might be the 3-cellobioside. More detailed
studies, involving electrophoretic and chromatographic
comparison of its sugar with all the eight known glucosyl-
glucoses, now show that it is the 3-sophoroside. It should
also be mentioned that the cyanidin pigment occurring
in acylated form in red cabbage, now identified as the
5-glucoside 3-sophoroside, was earlier reported to be a
3-triglucoside®. Sophorose was isolated from these pig-
ments in excellent yield by oxidizing away the antho-
cyanidins to which it was attached with H,0,, as first
described by KarreR? and later modified by CHANDLER
and HARPERY?, Details of structural studies on the antho-
cyanidin sophorosides will be described elsewherell,

In the flavone series, at least ten pigments containing
sophorose are now known. Two of these, the 3-sophoro-
sides of kampferol and quercetin, appear to occur widely.
Thus, the kampferol and quercetin 3-diglucosides re-
cently reported1213 to occur in the petals of nineteen
wild potato species have now been identified as the 3-
sophorosides. Also, the 3-di- and 3-triglucoside, 7-
rhamnosides of kampferol present in potato seeds yield
sophorose on hydrolysis or on oxidation. Further, it is
likely on genetic grounds?® that the 3-glucosylrhamnosyl-
glucosides of kampferol and quercetin, occurring in
potato flowers with the 3-sophorosides, containa g1 - 2
link; the trisaccharide attached to these two pigments
may be formulated as glucosyl(1 - 2)-f-rhamnosyl-( 1>
6)-a-glucose. This formula takes into account the fact
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that rutinose, a constituent of the trisaccharide, has
recently been found to have an w«- rather than a g-
linkage4. Again, the quercetin 3-diglucoside 7-glucoside
found at the same time!213 in another solanaceous plant,
the cultivated Petunia, is now shown to be the 3-sophoro-
side 7-glucoside. Independent confirmation of this con-
clusion is provided by BirxkorFer and Kaiser!s, who
have just isolated this pigment, the corresponding kamp-
ferol derivative and the two related sophorosides from the
same plant. Quercetin 3-sophoroside 7-glucoside also
occurs (acylated with caffeic acid) in the flowers of
Helleborus foetidus (fam. Ranunculaceae).

Kampferol and quercetin 3-sophorosides have also been
detected in the leaves of Pisum (both wild and culti-
vated) 2% and in the petals of most wild and garden roses.
In the case of Pisum, it is clear that the 3-triglucosides,
which accompany the 3-sophorosides and which occur in
acylated form, contain one, if not two, § 1 > 2 linkages.
These acylated triglucosides have been studied in some
detail by other workers!?% because of their inhibitory
effect on indoleacetic acid oxidase. The kampferol and
quercetin ‘monoglucosides’ reported to occur in the
variety ‘Alaska’!® must, from their Rf-values and from
our own studies, be 3-sophorosides or 3-triglucosides.
Another related pigment occurs characteristically in the
field pea, Pisum arvense; it is an acylated kampferol 3-
galactosylsophoroside. In Rosa, the 3-sophorosides have
been detected in 14 out of 25 species examined; they
occur here in association with the corresponding 3- and
4’-glucosides.
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Jointly, these results show that sophorose, far from
being a rare sugar, is the commonest glucose-containing
disaccharide associated with the flavonoids. Gentiobiose
is the only other glucose disaccharide yet found as a
component of flavonoids, and pigments with this sugar
are only known to occur in two plants, namely Primula
sinmensis? and Tritoniall,

It is interesting to compare this finding of glucosyl
(1 - 2)-p-glucose in flavonoid pigments with the situation
in plant polysaccharides, in which 1 >4 and §1->6
links are the most common; and with the situation in
phenolic glycosides, formed when phenols are fed to
plants, in which the only linkage found is § 1 = 41920,
The enzyme system catalysing the synthesis of § 1 —> 2
links thus appears to be rather localized in its distribution
in the plant and to display a considerable degree of
specificity. This is borne out by the fact that among all
the plants so far found to contain sophorose, no example
has been found where anthocyanins and flavones co-
occurring are both linked to this sugar. This, in cifect,
means that whenever a second glucose is transferred to
a flavonoid monoglucoside, the system catalysing the
transfer is specific for anthocyanidin or flavonol. Primula
sinensis, in which related anthocyanidin and flavonol 3-

The Effect of some Surface Active Drugs on the
Assimilation of Ammonium lIons by a Strain of
Pseudomonas aeruginosa

There is general agreement that surface active agents
are adsorbed on the cell surface of bacteria and yeast. At
certain concentrations this adsorption results in a leakage
from the cell of potassium?? ,amino acids®, purines and
pyrimidines* and undoubtedly other cell constituents.
At the same time the oxygen uptake and CO, production
may be increased®$ and certain substrates not oxidized
by the normal cell may be oxidized presumably because
the substrate has access to the enzyme once a barrier has
been removed by the drug!. Some enzymes are in-
hibited 7-10,

In the following, it will be shown that a strain of
Pseudomonas aevuginosa assimilates ammonium ions in
the presence of an oxidizable substrate and sodium and
potassium ions. In the absence of potassium ions very
little assimilation occurs. Assimilation can be restored
however by the addition of a proper concentration of
either polymyxin B or benzalkonium chloride. The
anionic detergent sodium alkylbenzene sulfonate is

Experientia XIX/1

gentiobiosides and 3-triglucosides have been found?, is
the only known exception to this rule®,

Zusammenfassung. Der seltene Zucker Sophorose
konnte mit der Disaccharid-Einheit von Anthozyanen
identifiziert werden, die in Arten von Brassica, Papaver,
Phaseolus, Raphanus, Tropaeolum und Watsonia vor-
kommen, und von Flavonen, die in Helleborus, Petunia,
Pisum, Rosa und Solanum vorhanden sind. Es scheint
das am hiufigsten auftretende, glucosehaltige Disaccharid
mit diesen Farbstoffen iibereinzustimmen.

J. B. HARBORNE

John Inmes Institute, Bayfordbury
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relatively ineffective although it and the cationic com-
pounds may increase the oxidation rate of the substrate.

A strain of Pseudomonas aeruginosa kept in this lab-
oratory for fifteen years was grown for 24 h at 34° on
Bacto Nutrient Broth. The cells were then centrifuged
down, washed twice with water and finally suspended in
0.05 M Na phosphate buffer to a standard optical density.
Despite this, there was considerable variation from ex-
periment to experiment. Since the number of molecules
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The effect of 10 eg/ml polymyxin B, 5 ug/ml benzalkonium chloride, 80 pg/ml sodium alkylbenzene sulfonate, and 0.025 M potassium phosphate

pH 7.7 on the oxidation of 1.0 mg sodium succinate {6H,0) on the assimilation of ammonium ions. The cells were suspended in 0.05 M

sodium phosphate buffer pH 7.7 except when potassium was present when 0.025 M sodium buffer was used. The concentrations of the drugs are
optimal or very near it. 26 tg of NH,;-N was added as NH,Cl

Additions Incubation time 0, uptake wg NHy-N pug NH-N x 100 Mean and S.D. of ratio
min ul assimilated @l O, for 6-8 experiments

Nomne 80 113 4 3.5 254+ 1.8

Benzalkonium chloride 80 107 9 84 8.6 -+ 3.4

Polymyxin B 80 128 9 7.0 7.3 4 4.1

Sodium alkyl benzene sulfonate 80 137 6 4.4 4.3 4- 1.3

KH,PO, 40 85 8 9.4 105 414




