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Chemical Taxonomy

THE differences between species of animals and of plants are
ultimately chemical, and Ford® has shown in butterilics that classifica-
tion based upon morphology corresponds with chemical differences
in plgments. The distinction between two species within a genus
must be due, in part at least, to differences between their proteins.
Such differences cannot be shown by ordinary chemical methods,
but in the case of one protein, namely, hemoglobin, differences have
lately been found by spectroscopic means between several species
of the crustacean genus Daphnia®. In this genus it has long been a
matter of discussion as to whether the species D. obtuse Kurz is really
worthy of specific rank or is merely a variety of D. pulex (De Geer).
Scourfleld has, however, recently discovered a new, clear-cut morpho-
logical distinetion between the two forms which confirms the specifie
rank of D, obtuse®. In these circumstances it is particularly interesting
to find that their hsemoglobins also differ’. Another such instance of
spech;o?icopic evidence in a case of doubtful specificity can now be
reported.

Besides the common British species of the marine polychzte genus
Sebellg, namely, S, pavonina Savigny, there is found on our coasts
an uncommon form known as S. pavoning var. bicoronate Hornell.
Unlike the typical S. paronina, this variety has a crown with its two
sides unequal in size, although less unequal than in the case of Spiro-
graphis spallanzanii Viviani. The variety bicoronate thus appears at
first to be intermediate between Sabelle pavonina and Spirographis
spallanzanii, The status of the three forms has now been re-examined
by Ewer!, who concludes that Spirographis is so close morphologically
to Sabella that it does not merit generic rank. He therefore abolishes
the former genus. Ewer confirms the status of bicoronata as a variety
of Sabella pavonina, not promoting it to a species intermediate between
8. pavonina and S. spallanzanii ; for this decision he makes use both
of external and blood vascular characters,

Twenty yvears ago, I compared the chlorocruorin absorption spectra
of Sabella p ina and S. spall i1, using the Hartridge reversion
spectroscope, and found them to differ both in the wave-length of
the axis of the a-band of their oxychlorocruorins and in their span
(that s, the difference between the a-band in the oxy- and earboxy-com-
pounds)®. It now becomes of interest to obtain the corresponding
values for the variety bicoronata, in order to see whether they coincide
with the values for 8. pavoning or are intermediate between those for
the two Sabella species. I have therefore repeated my measurements
for 8. pavonina and have obtained new data for var. bicoronata.
The same spectroscopic precautions were taken as those lately de-
scribed®, and in addition another most important routine procedure,
which should then have been mentioned, was always followed. For un-
known subjective reasons, there are days when the wave-length values
obtained for known absorption bands are higher, or on other days
lower, than usual, by one or several Angstrém units. This unavcidable
error can be eliminated by measuring the a-band of the observer's
own oxyh®moglobin, using the standard dilution of clear laked blood,
with standard illumination and slit opening. This measurement is
made at the beginning and again at the end of each day’s investigation,
and the excess or deficit from the average value for oxyhemoglobin
(this average being known from numerous previous measurements)
is added to or subtracted from the values found that day for the
unknown substances.

I find that in var, bicoronate the a-band of oxychlorocruorin has a
wave-length 8 A. shorter than in S. pavonina, the value of which is
6061 A. Previously, I had found the value for 8. spailanzanii to be
11 A, shorter than for S. pavoning, so that in this respect var. bicorenate
i3 nearer S. spall iz than S, p i On the other hand, the
spans of var. bicoronata and S. pavenina turn out to be the same as
one another, whereas the spans of S. ! i ¥

anit and S,

had been found® to differ by 16 A, The spectrosc(;;;inc data show, then,
that as regards one protein at least, var. bicoronata differs from the
typical S. pavenina and approaches S. spellanzanii.

H. MU~NRO FOX.
Bedford College,
University of London.
Feb. 5.
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An Antibiotic from Spiraa aruncus L.

ForrowiNg the observation' that a watery extract of leaves and
flowers of Spirea aruncus L. possesses antibacterial properties, the
active substance has now been isolated from the plant in crystalline
form, It has, however, very low activity, preventing the growth of
Staph. aureus, B. proteus and B. coli in a dilution of only 1 in 4,000,
and having no effect on Ps. pyocyanea at 1 in 2,000. In view of its
low activity, the substance has not been investigated in detail, but
it is perhaps worth putting on record the following results.

.An aqueous extract was prepared by grinding the fresh leaves and
flowers with sand and distilled water and pressing out the fluid. The
latter was adjusted to pH 3, boiled and centrifuged. The supernatant
liquid was extracted three times with equal volumes of ether, which
were pooled, concentrated by distillation and passed through a column
of acid-washed alumina (final pH about 5-0). The antibiotic was
situated in 2 band in the middle of the column, from which it was
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eluted with phosphate buffer »H 65, and afterwards extracted into
ether. On evaporation of this ethereal extract there remained an
orange-coloured oil. Extraction of the oil with hot benzene gave a
golution from which the active substance separated in crystalline form
on cooling. It was recrystallized by the addition of benzene to its
solution in chloroform, and formed fine colourless prisms, m.p. 79-80° C.
lalp (in water) + 55°8°.
The results of elementary analysis and molecular weight determs=
ination (Barger method) indicated that the molecular formula of this
substance was C;oH,;0,. The molecule contained 0:8 C-methyl
grboum according to the Kuhn-Roth determination. O-methyl was
absent.
In the presence of palladium charcoal catalyst, the substance
absorbed six atoms of hydrogen. In solution in a mixture of carbon
tetrachloride and chloroform there was a rapid addition of two atoms
of bromine, .
A solution of the substance in pyridine gave a weak reddish-brown
colour with sodium nitroprusside®. Tt did not reduce Tollen’s reagent.
at room temperature, but produced an immediate heavy precipitate
of silver from a solution of ammoniacal silver nitrate containing
caustic soda?®, B
The active substance was neutral and showed no ketonic properties.
On_treatment with cold alkali, however, by which its antibacteriad
activity was destroyed, one acidic group appeared ; at the same time,
ketonic properties became detectable, for Brady’s reagent then pre-
ci[laifi’sgtedp an acidic 2-4 dinitrophenylhydrazone from the acidifled
solution.
Some of the propertles of this antibiotic suggest that an a-f un-
saturated lactone ring may be present in its molecule,
E. P. ABRAHAM.
N. G. HEATLEY.
R. Rowr.
Sir William Dunn School of Pathology, E. M. OSBORN.
University of Oxford. Feb. 19,
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A Light-Sensitive Enzyme in Cow’s Milk

WHILE during the natural traffic between dam and suckling there
is no exposure of the milk to daylight, under dairy industrial con-
ditions there is often very considerable exposure. The effect of day-
light or sunlight on miik has not received much experimental atten-
tion, though Kon and Watson! showed in 1936 that light brought
about the oxidation of vitamin C in milk.

In experiments published in 1938?, it was shown that an enzyme
which hydrolyses tributyrin was present in all sampies of fresh cow’s
milk examined, The determination of the lipase activity of milk
samples was usually earried out immediately they were received from
the cow-house, particularly since it was observed that, if they were
kept (in glass bottles) on the laboratory bench for a few hours, variakie
losses of up to 20 per cent of the original lipase activity might be
incurred, Whereas these losses showed no clear correlation with
temperature, they could usually be avoided by storing the milk in
the ice chest. In experiments done conjointly with the late Dr. E. C. V.
Mattick just before the War, it appeared highly likely that this effect.
was due to the sensifivity of the lipase to visible light. 4

This investigation had to be put on one side owing to war urgencies,
but it has been taken up again recently, and there is no doubt that
the lipase (tributyrinase) of cow’s milk is quite sensitive to sunlight.
Exposure of fresh milk in glass vessels (depth of milk approximately
1 cm.) to bright summer sunshine for 10 minutes destroys 40 per
cent of the enzyme {milk at a temperature under 5° C.), while ex-
posure for 30 min, achieves about 80 per cent destruction. Thirty
minutes exposure on the laboratory window-sill, but out of direct
sunlight, may cause 30 per cent destruction of the lipase.

A source of ultra-violet light will also readily bring about the
destruction of the enzyme in milk. Half an hour exposure to an
800-watt (220-volt) quartz mercury vapour lamp at a distance of
15 cm. destroys three quarters of the lipolytic power of the milk.
The interposition of a piece of half-inch plate-glass affords little pro-
tection ; it would appear, therefore, that here again the active wave-
lengths are those in the visible spectrum. This is supported by pre-
liminary experiments in which milk in a number of glass vessels of
the same size but covered with ‘Cellophane” of different colours was
exposed to sunlight. The destructive power of the transmitted light
increased in the order: red (low activity), vellow, green, blue, the
blue light being only a little less active than the full sunlight (through
glass). Sunlight falling directly on the milk was rather more active
in destroying the lipase than sunlight through glass, X i

If oxygen is removed as thoroughly as posaible from milk by boil-
ing it under reduced pressure or by washing oxygen out with a stream
of pure nitrogen, the destructive effect of subsequent exposure of
the milk to sunlight is greatly diminished. The addition of 0-1 per
cent of sodium cyanide also protects (though not completely) the
lipase from destruction by direct sunlight. On the other hand, the
rate of photo-destruction of the enzyme may be markedly mgreaspd
by adding 100 ugm. of riboflavin to 100 ml of the milk (cow’s milk
normally contains some 150 ugm. of riboflavin per 100 ml.). This
recalls the similar sensitizing effect of riboflavin on the photo-oxidation
of vitamin C?®, If milk is exposed for a few minutes to sunlight and
then kept in the dark, the destruction of lipase continues _Ia'pidly at.
first but ceases in about three hours, Nevertheless, fresh milk, added
to milk in which the lipase has been completely inactivated by light,
loses none of its activity even on standing for several hours. The
investigation is being extended. H. D. KAY

National Institute for Research in Dairying,
Shinfleld, Reading. Jan. 8.
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