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porated the No. 2 carbon of malonate into one or more 
of the identified acids-malate, citrate, succinate, or 
fumara.te. In view of the large number and diversity 
of species performing this incorporation, it is suggested 
that the enzyme(s) capable of metabolizing malonate 
may be widespread throughout the plant kingdom. 
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Micro-volume Drop-plate Assay of 
Antibiotics 

IN assaying antibiotic substances by any of the 
well-known plate diffusion methods it is necessary to 
dilute the unknown solution to varying degrees, 
depending on the original concentration. In addition 
to minimizing the possible disturbing influence of 
interfering substances and the pH of the original 
sample in the assay plate, this procedure has the 
practical convenience of providing inhibitory zones 
of a suitable size-range needed for a satisfactory assay. 
However, if one could run good assays on the original 
concentrated samples without resorting to serial 
dilution it would simplify the assay procedures. We 
have found that such a step is possible with the use 
of a micrometer syringe which would enable one to 
spot micro-volumes directly on the assay plate with 
great accuracy. These minute volumes dry rapidly 
and form discrete spots, giving uniformly circular 
inhibition zones after allowing proper diffusion and 
incubation periods. 

In order to test the practicability of the outlined 
approach, several four-point assays were run on 
liquid samples conta,ining penicillin by both the 
conventional cup-method and the micro-volume 
drop-plate method, the latter with the aid of a 
micrometer syringe ('Agla' brand, Burroughs Well
come and Co.). In both cases the plates were pre
pared according to the enriched seed layer method 
described by the U.S. Food and Drug Administration 1, 
using 'Difeo Penassay' base and seed agars. The assay 
organism was Bacillus subtililJ A.T.C.C.6633. In the 
droplet method, in place of cups, the same volumes 
of a suitable penicillin G standard and the unknown
usually, 0 · 4 and 1 · 6 µl., corresponding to two and 
eight small divisions on the peripheral scale of the 
micrometer head-were spotted directly on the agar 
surface. Assay values were calculated from the result
ing inhibition zones using Miyamura's nomogram•. 

Results of the assays given in Table 1 show that 
the droplet method as used by us is quite satisfactory, 
and the errors involved cannot be considered to be 
higher than in the commonly used cup, cylinder and 
bead-modifications of the plate assays. In our 
experience, the method is simpler than these other 
conventional plate methods and less time-consuming, 

Table 1. PENICILLIN TITRES OF UNKNOWNS IN UNITS/ML. 

Sample No. 

l 
2 
3 
4 
5 
6 
7 
8 
9 

Cup-plate assay 

1,020 
2,020 
2,180 
1,860 
1,910 
1,740 
2,180 
1,598 
1,650 

Mlcro-Yolume 
drop-plate assay 

l,010 
2,000 
2,300 
1,840 
:l 050 
1'.100 
l,\l40 
1,557 
1,68:J 
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as highly concentrated unknowns can be used directly 
in the assay plate. The method has no material 
disadvantages except, perhaps, the increased concen
tration and care required of the operator while 
adding small volumes represented by one or two small 
divisions on the peripheral scale of the micrometer 
head. However, with the addition of a semi-auto
matic addition mechanism such as the one described 
earlier•, this method is capable of being developed 
into a good routine tool for assaying not only anti
biotics but also other compounds which are physi
ologically active in agar plate methods involving 
micro-organisms or cell-lines. 

Further evaluation of the method is being pub
lished in detail elsewhere. 
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Incidence of the Erythrocytic Defect 
associated with Drug-Sensitivity among 

Oriental Subjects 
IN the past few years a new type of metabolic 

lesion of the red cell has been elucidated. It was 
found that sensitivity to the hremolytic action of the 
8-aminoquinoline primaquine and many other com
pounds was due to an intrinsic defect of the red cell1. 
This defect can be demonstrated in vitro by: (1) 
incubating the red cells with a solution of acetyl
phenylhydrazine and observing the pattern of Heinz 
body formation•, and (2) incubating the red cells 
with acetylphenylhydrazine or a number of other 
substances and measuring the level of reduced gluta
thione after an incubation period of 2 hr. (the 
glutathione stability test)•, or (3) measuring the 
activity of the enzyme glucose-6-phosphate dehydro
genase in the red cells•. 

It has been known for some time that sensitivity 
to drug-induced hremolysis varies considerably in 
different racial groups. Application of these in vitro 
techniques has disclosed marked differences in the 
incidence of this red-cell defect in various population 
groups. Thus, the defect is common in American 
Negroes, but rare in most Caucasian populations. It 
is relatively common in Sardinia, and in Israel has 
been found to occur commonly in Sefardic, but not in 
Aschkenazy Jews. As might be expected, the inci
dence of drug-induced hremolytic anremia and favism 
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