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Production of Kojic Acid by Aspergillus 
effusus Tiraboschi 

IN 1942 Wilkins and Harris1 reported that culture 
media on which the mould Aspergillus ejjusus Tira· 
boschi (National Collection of Type Cultures, No. 
973) had grown inhibited the growth of B. coli and 
Staph. aureus. It has been found that, under cultural 
conditions to be described, the whole of the anti
bacterial activity can be attributed to the production 
of kojic acid. Owing to the weakness of its anti
bacterial properties this substance is not generally 
regarded as an antibiotic ; its detection as such was 
due to its relatively high concentration in the culture 
fluid. Attention is directed here to kojic acid as an 
antibiotic because it is a common product of mould 
metabolism and may account for the inhibitory pro
perties of a number of moulds not yet investigated 
in detail. Recognition of this possibility may prove 
time-saving to other workers. 

Kojic acid is stated by Yabuta• to be produced 
in a high yield from various carbohydrate sources 
by Aspergillus oryzre, albus, candidus and nidulans. 
It was obtained by Birkinshaw et al.3 from Asp·ergillus 
parasiticus and Penicillium dalere Zaleski. The latter 
authors deduced its production also by A. ejJUBUB 
Tiraboschi, A. tamarii· and A. jla'IYUS from the produc
tion of a strong wine-red colour on treating the crude 
medium with ferric chloride ; but it should be noted 
that the mould products claviformin (produced by 
at least four fungal species) and aspergillic acid give 
a similar red colour with ferric chloride. The litera
ture of kojic acid, up to 1934, has been reviewed by 
Barham and Smits•, who mention its antibacterial 
properties. 

The mould was grown at 24 o C. in Erlenmeyer 
flasks on a medium of the following composition : 
maltose 40 gm., peptone 10 gm., malt extract 26 c.c., 
water 1 litre. The antibacterial activity of the 
medium, measured by the plate and cylinder method 
against Staph. aureus, reached a maximum at 12-14 
days, thereafter diminishing rapidly. At that time 
yields of kojic acid averaged 8-9 gm. rer litre. 

Tested by the dilution method, kojic acid com
pletely inhibited the growth of a strain of the follow
ing bacteria at the concentration shown : 

> 1 : 400 < 1 : 800 Proteus, Salm. enteritidis, Bact. coli. 
> 1 : 800 < 1 : 1600 Salm. typhi, Staph. pyogenes. 
> 1 : 1600 < 1 : 3200 Ps. P110C1/anea (2 strains). 
> 1 : 3200 < 1 :,6400 Ps. pyocyanea (2 strains). 

Unlike that of many other antibacterial substances, 
its potency was little affected by the number of 
bacteria present. A thousandfold increase in the size 
of the inoculum made little or no alteration in the 
inhibitory titre. Neither was the antibacterial 
activity reduced after incubation for three hours at 
37° C. in 50 per cent serum. 

For testing toxicity to animal tissues, solutions of 
kojic acid were neutralized with sodium hydroxide 
to pH 6·8 (which does not diminish the antibacterial 
activity of the solution). The toxicity to cells in vitro 
was estimated by its effect on human leucocytes6• 

In a 1 : 100 solution the cells· became sluggish or 
stationary in half an hour and were nearly all dead 
in three hours. In 1 : 200 the movement of the 
majority was arrested .in two hours but the cells did 
not die. The preparation in 1 :.400 did not differ 
significantly from control preparations. Dr. R. W. 
Ross informs us that a 1 : 400 solution did not inter
fere with phagocytosis by human leucocytes. 

Sodium kojate produced characteristic signs when 

injected into mice by any route in a sufficiently large 
dose. The mouse became prostrate, the legs and tail 
stretched out stiffly and the breathing slow and 
laboured ; the coat was not roughened. After the 
largest doses there was slight irregular twitching of 
muscle groups and a lethal dose produced convulsions 
before death. The duration of sickness was propor
tional to the size of the dose, and even after prostra
tion lasting for two or three hours, recovery, if it 
occurred, was rapid and complete. 

FriedEmann8 described similar effects on dogs, 
rabbits and rats, and gave the toxic dose (intra
venous) as 150 mgm. per kgm. and the lethal dose 
as 1 gm. per kgm. The figures for mice are of the 
same order. In mice weighing from 20 to 23 gm.,. 
5 mgm. injected subcutaneously, intraperitoneally or 
intravenously usually produced signs of toxicity, and 
30-40 mgm. killed ; by mouth 20 mgm. was without 
effect, 40 mgm. produced illness and 80 mgm. killed. 
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A Twenty-four Hour Pregnancy Test for 
Equines 

IN 1928 the Aschheim-Zondek Test for the diagnosis 
of human pregnancy in urine was introduced1• In 
1930, B. Zondek proposed a modification of this test 
for diagnosis of equine pregnancy in the blood 
and in the urine•. The blood test is only feasible, 
however, between the 42nd and !25th days of preg
nancy, after which the equine gonadotropin dis
appears from the blood3• 

These pregnancy tests are based upon the gonado
tropic reactions which have been classified (1926-27) 
as follows': 

Anterior pitnltary reaction, I : restrus reaction in the mouse and rat. 
Anterior pituitary reaction, II: hyperremia in the rat ovary, foilicle 

hremorrhage in the ovary of mouse 
and rabbit (blood dot). 

Anterior pituitary reaction, III : corpus luteum formation in the 
ovary of mouse, rat and rabbit. 

Most characteristic is the follicle hremorrhage appear-
ing (as anterior pituitary reaction II) in the ovary 
of the mouse and rabbit, which has since been used 
for the diagnosis of pregnancy man and equines. 
The reliability of pregnancy tests, based upon the 
gonadotropic reaction, is about 99 per cent. The 
only disadvantage of these tests is the long reaction 
time required : 6 days for the rat, 5 days for the 
mouse and 2 days for the rabbit. 

It has recently been demonstrated that a reliable 
diagnosis of human pregnancy may be carried out 
within twenty-four hours, using the hyperremic 
reaction of the infantile rat ovary. (anterior pituitary 
reaction II). The test is based on the fact that within 
twenty-four hours (sometimes even two to six hours) 
following the injection of human pregnancy urine, 
the ovaries of the infantile rat undergo a strong 
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