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It appears that the day-length to which the leaves 
of the plants are exposed-in other words, the 
functioning of the leaves-has an influence on nodule 
formation by a specific Rhizobium and specially on 
the functional effectiveness of the nodules. 
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A Biologically Active Fatty-acid in 
Malvaceae 

IT has been known for many years that the 
ingestion by hens of malvaceous plants or crude fats 
derived from such plants gives rise to pink 'whites' 
in stored eggsl. Schaible and Bandemer" showed that 
the pink discoloration was caused by iron diffusing 
from the yolk and chelating with the conalbumin 
of the white. The disorder is accompanied by a 
putty-like condition of the yolks when the eggs are 
cold, and affected yolks have a higher water content 
than nermal. The pH values of the yolk and white, 
normally 6·5 and 9·0 respectively, tend to converge. 
Schaible and Bandemer" suggested that the effects 
of a diet containing malvaceous products could be 
explained by an increased permeability of the vitelline 
membrane surrounding the yolk. 

Since the active principle in Malvaceae has not 
hitherto been identified, chemical studies have been 
carried out on the oils extracted from the leaves and 
seeds of Malva verticillata and M. parviflora and from 
cotton seed (Gossypium hirsutum). As oils of mal
vaceous plants are known to give a positive reaction 
to the Halphen test", attempts were made to isolate 
the constituent giving rise to this reaction. The 
biological activity of several fractions of the oil has 
also been studied. The results show that the factor 
in malvaceous oils promoting the development of 
pink whites is an unsaturated fatty-acid, which may 
be identical with the acid giving the Halphen 
test. 

In each oil tested, the Halphen test was invariably 
given by the saponifiable fraction. Low-temperature 
crystallization of the mixed fatty-acids from acetone 
solutions yielded fractions giving increasingly intense 
Halphen tests as the saturated and part of the 
unsaturated acids were removed. Since the acid 
giving t,he Halphen test (referred to here as 'Halphen 
acid') is heat-labile and readily oxidized, separation 
by fractional distillation of the methyl esters is not 
feasible. Reversed-phase partition chromatography' 
has been used for separation. Mter passing the 
fractions rich in Halphen acid twice through the 
partition column, further purification was effected 
by six to ten crystallizations from cold acetone and 
petroleum ether. The concentration of the Halphen 
acid in the mixed fatty-acids of Malva spp. probably 
does not exceed 3 per cent. 

While it is doubtful whether pure Halphen acid 
has yet been isolated, the richest fractions have 
yielded material with the following characteristics: 
Halphen colour reaction is just detectable at 
10 p.p.m.; gentle heating of the acid, wit~ or without 
alkali, rapidly abolishes the colour reactlOn; melt. 
ing point, 10·3-10·5° C.; analysis, C, 77'4; R, 

11·9 and 0, ll'O per cent (oleic acid, C, 76·5; H, 
12·1; 0, 11·3 per cent); iodine value', 110-3; 
apparent molecular weight 283 (oleic acid 282). The 
infra-red absorption spectra of the liquid aoid showed 
a prominent band at 1,008 cm.-l, which is believed 
to be characteristic of the cyclopropane ring6• Dijkstra 
and Duin7 found that some oils giving the Halphen 
reaction also showed strong absorption at 1,009 cm.-l. 

In order to test whether fractions giving the Halphen 
test contained the biologically active component, 
0·2 mI. of a chromatographic fraction rich in Ralphen 
acid (more than 20 per cent) was fed every day for 
fifteen days to each of four laying hens. Similar 
amounts of pure oleic acid were fed daily to four 
control hens. All eggs from the control (oleic aoid) 
pen were normal, whereas 71 per cent of the eggs 
from hens fed the Halphen acid showed typical pink
white disorder. Some typical results of chemical 
analyses are given in Table 1. 

Table 1. CHEMICAL ANALYSES OF CONTROL AND AFFECTED EGGS 

Yolk Iron Non-protein 
Group pH moisture (I'gm./ nitrogen 
of hens White Yolk content gm. (mgm./gm. 

(per cent) white) white) ---Before 
feeding 

1 8'72 6'70 51'5 0'31 0'071 
2 8·n 6·66 51'6 0'33 0'076 

During 
feeding 

1 Control 
eggs S'57 6'46 51'7 0·22 0'078 

2 Pink-
white 
eggs 7'52 7·43 M'3 "1·38 0'283 

For the affected eggs, the results in Table 1 show 
increased moisture content of yolks, increased iron 
and non-protein nitrogen content of whites and con
vergence of the pH values of the whites and yolks. 
It was found that much higher concentrations of 
amino-acids occurred in the whites of affected eggs 
than in the controls. Halphen tests on yolk fat ex
tracted from eggs with pink white were strongly 
positive in 1: 10 dilutions and slightly positive in 
1 : 100, whereas the cont,rol yolk fats were negative. 

The rate of hremolysis of sheep erythrocytes by 
the potassium soap of Halphen acid (concentration 
100 p.p.m.) is three times faster than that produced 
by a similar concentration of potassium oleate. The 
Halphen acid may therefore have strong surface
active properties. 

A fuller account of these investigations will be 
published elsewhere. They form part of the research 
programme of the Division of Food Preservation, 
Commonwealth Scientific and Industrial Research 
Organization. 
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