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where k = 1,2 . . . and /1v = 272 cm.-1 • The 
maximal divergence is observed for the last difference 
- 1:1 v6• The deepest term of Tb + + + is a 7 F inverted 

term3 ; equation ( l) should thus hold for the 
differences between the frequencies of its components 
also. It may be expected, therefore, that the 
luminescence bands would be emitted when transi

from a single upper state on all the components 
of the multiplet of the deepest t erm take place. This 
assumption is confirmed by the fairly good agreement 
which exists between the wave-lengths of one of the 
luminescence bands (possessing the shortest wave 
length) and an absorption band observed in the solu
tions of terbium salts (A "'488 mf.l). Since the fre
quencies of the emission bands are considerably 
smaller than the frequency of the exciting light, it 
seems that besides the transitions on the deepest 
term, transitions between excited levels not accom
panied by the emission in the visible and ultra-violet 
regions occur also. It is to be noted that the transi
tions on the components of the multiplet 7F presume 
the breaking of the selection rule 4 for the quantum 
number j. The length of the afterglow (longer than 
0·001 sec.) shows that the level at the transitions on 
which emission takes place, belongs to the well
screened 4j shell ; the level at the transition on which 
absorption takes place belongs probably to the 5d shell. 
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The investigation of the luminescence spectrum of 
terbium solutions with a spectrograph with a higher 
dispersion has shown that the bands of the lumin
escence spectrum have a well-defined structure, 
depending on the nature of the anion, monovalent and 
bivalent acids having been investigated. 

A similar luminescence is observed with the 
optical excitation of terbium oxide solutions in 
concentrated sulphuric acid. A detailed account will 
be published elsewhere. 

A. SEIDEL. 

Commission for the Study of the Rare Earths 
of the Academy of Sciences 

of the U.S.S.R., 
Leningrad. 

Dec. 22. 
'Filippow, A. , Larionow, J., and Seidel, A., C.R. Acad. Sci. U.S.S.R., 

(10) 1, 253 (1936). 
'Prandtl, W., und Scheiner, K., Z. anorg. und allg. Chem., 220, 

107 (1934). 
• Vleck, J. H. van, "Theory of Electric and Magnetic Suscepti

bilities", p. 246 (Oxford, 1936). 
• Ellis, S. B., Phys. Rev., 49, 8i6 (1936). 

Enzymic Properties of Natural Papain 
AccoRDING to the generally accepted view, papain is 

an enzyme which converts proteins (true ovalbumin ex
cepted) into pep tones, and is without effect on the lat
ter. Hydrolytic power towards pep tones and true oval
btunin is only acquired after treatment with certain 
reagents ('activators'), especially hydrogen cyanide'. 

We found that freshly tapped latex (milk juice) 
obtain ed from fruits of Carica papaya at different 
stages of development and size, grown under nntural 
conditions, splits both gelatin and Witte's peptone 
and need not be previously activated by hydrogen 
cyanide. (Ambros and Harteneck', investigating 
latex of fruits grown in a hot-house, sometimes fOtmd 
activity a lso towards peptones. The differences 
between their r esults and ours will be discussed else
where .) The degree of hydrolysis of gelatin falls short 
of that of peptone. On keeping, the activity of the 
latex towards gelatin is increased and that towards 
peptone diminished. 

The preparations obtained by us from the natm·al 
latex by different methods showed different quantita
tive, and in some cases different qualitative, enzymic 
propertieB. Thus, for example, after extraction 
of the ether-soluble part of the latex, a solid fraction 
(I) obtained which showed all the enzymic 
features of the fresh latex ; several such preparations 
showed 'full activity' towards peptone and almost 
the same gelatin. 'Full activity' connotes 
that hydrogen cyanide does not enhance the activity 
of the preparation. l<.:ther-extracted latex yields by 
centrifug ing two fractions : (i) the supernatant fluid 
showing the hydrolytic properties of the sap; and 
(ii) the centrifugate, presenting the enzymic features 
generally attributed to papain, namely, splitting of 
gelatin, but no action on Witte's peptone; peptone 
cleavage and enhanced hydrolysis of gelatin after 
treatment with hydrogen cyanide. On boiling, the 
supernatant fluid (i) loses its hydrolytic properties, 
but it can serve as a specific activator of peptone 
cleavage. On adding boiled supernatant fluid to the 
centrifugate (ii), the system becomes effective also 
towards peptone, whilst its activity towa rds gelatin 
is diminished. 

Contrary to the literature, true ovalbumin is split 
directly by a latex preparation. 

It appears that the activation (or inhibition) by 
latex bodies of protein cleavage or peptone cleavage 
respectively are not identical processes. To account 
for this, it may be assumed (i) that two different 
enzymes with different specific activators and 
inhibitors are present in the latex ; or (2) that the 
natura l latex constitutes a complex enzymic system 
resembling the known 'mixed catalysts'. In these 
catalysts, certain components, which are themselves 
not necessarily active, induce n ew qualitative 
catalysing properties in the system as a whole. The 
natural latex, on this assumption, constitutes a com
plete enzyme system, and is therefore able to perform, 
both hydrolytic functions. On partial or total 
removal of one or the other of these components
by natura l accident, instability or storage, or technique 
of preparation--differences in quantitative effective
n ess or even in specificity are produced. 

The results presented above show that the accepted 
definition of the enzymic effectiveness and specificity 
of the n atural papain requires correction. The 
accepted view is based on experiments which had, 
out of t echnical necessity, to be conducted, in the 
m ain , with preparations not fully representative of 
natural conditions. 

A detailed report will be 
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