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SOME EXPERTHMENTS WITH LUMINOL
(Received on 27 January 1937)

Following is a treanslation nf an article by
+ Langenbeok and U. Ruge, Institute of Chem-
istry at the University of Greifsvald, in the

Gcnm-ll.nfum pariodieal ie t-
gmm“msq;mﬁ:ﬂ%ﬁ%
TRAD chﬁnic:} goclety), Vol 70, No 1, 1937,

pages 367-369

As is known, ¥W. lommel discovered ths partioularly
strong luminescence which ooccurs during oxidation of 3-
aninophthalic acid hydruside ("laminol¥). This phenomenon
has been inveatigated in more detall by several researchers
(1) In most cases & mixture of sod'um hyposhlorite and
hydrogen peroxide was nsed as oxidizing sgent, XK. Gleu and
K. Pfannstiel (2) mede a sudatantial sontribution. They
showed that a very besutiful chemiluminescence is obtalned
vhen luminol io oxidigzed vimmm mriuidorg itaelf
in the presence of a little as catalyst. 8 reas-
tion ars to be useful for ths detection of
peroxide and, indeed, in the oourge of our experiments we
found that the "luminol test” belongs to the most semaitive
teats for hydrogen peroxide.

Sepeitivity of the lupincld Test
A solution of 0.1 ?n- pure J-aminophthalic acid hy-
dreside hydroohloride (3) 2 milligram bhemin ( tallised

sceording to the pyridine method) in 100 cudic centimeter 1%
sode solution served as resgent. A fev dropa of tho aolutim
were dispsnsed through a pipette and placed next to eash
otas* on a vaite glaxed porcelain plate, Eash drop ves
treatsd with one of stepwise diluted peroxide solu-
«Jdons, T chsmiluminsscence of ths solution vith a sontant




of 2.1075% hydrogen peroxide could barely be observed in
the darkroom, Each drop weighsd approximately 0.06 gram.
We could, therefore, still detect 0.012¢ Hn0a.

Iyminol Test for Other Peroxides

The luminol test 1s not gquite specific for hydrogen
peroxide (4). With perbenzoic acid and ammoniuxz persul-
tate & luminescence 1s obtained, but not 1n kighly diluted
solutions, Both peroxides exhitited a distinct luminescence
with luminocl-hemin only in solutions of approximately 0.01%.
This effect is prodably not csused by the primary formation
of hydrogen peroxide by hydrolysls, because the luminescence
ocours immediately uporn addition of completely dry sodlum
perbenzoate,

Even if the luminol test is not striectly specific,
it has an advantage compared with other hydrogen peroxide
tests: it permits the detection of peroxides in the presence
of reducing agents, TFor some time we have been interested
in kno whether hydrogen peroxide is formed during the
autoxidatlion of certain reduction producte of isatin., No de-
tection was possible with conventional reagentis. lHowever,
it wes posdible that this was dus ta the exocess of reduoing
agsnts vhich might repidly decozpose any hydroger peroxide
Tormed. The luminol test proved that this is, in fact, the
case. This test permits, by means of ths luminescence, the
recogniticn of any hydrogen peroxide as it iy being formed,

One graz dioxindole and 1 gram 3-aminoxindole hydro-
chlaride were each dissolved in 100 cubic centimeter 1% soda
solution. 3Both solutions gave even on 1 t 1000 dilution a
notioceable luminescence during the drop test vith luminol-
berin, Vhen larger volumes of 1iquids were taken, it could
be diatinctly observed that the lurinescence was limited to
the surfece of the solutiom. Only upon shaking vas there
any luminescence in the inmterior, but it disappeared rapildly.
The hydrogen peroxide had deen reduced rapidly in this re-
glon. MNevertheiess, & distinot luminescence resiined, fin-
elly, throughout the 1iquid when *-aminoxindsle (0.! gren
chlorohydrats in 100 cudic centimeter 1€ sodium dicarbonate
soluticn, five minutes) ves shaken for a vhile vith luminol-
hemin in oxygen. Apparently the entire asmount of aminoxin-
dole had been oxidized, With this example it could dbe shown
that hydrogen peroxida itself md aoctuslly been formed and
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not another peroxide, The solutions were slightly acidi-
fied with sulfuric acid and distilled in vacuo. The distil-
late exhibited distinct light emission with luminol-=hemin.
It contained therefore, a volatile peroxide whkich can only
be hydrogen periloxide. The second possibility, the presence
of osoms, oould be excluded, bscause an air current flowing

through an aminoxindole solution did not cause any lumines-
cence when lumincl~hsmin was added,

3-Aninoxindole occurs &s an intermedisry when o=
aminoacids are dehydrated (5) with isatin as catalyst, The
compound oan either be directly dehydrated to isatin (Sa)
by means of oxygen or it can resact with isatin and water to
form isatyde. For instance:

COM COH
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| & én‘fu.o--l\géo + CH,.CHO
3-Amine-sutudaln
CH.NH, NH
U & +o.-| & RO
&

As is mowm, hyd peroxide is foupd as reactiom
produet during reaction of dehydrases as can be predioted
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fron Wieiand's dehydratlion theory. Therefore, a new parale-
lel betwe=n dehydrases and our dehydrease models has been
found (6) by the detection of hydrogen peroxide during aute-
xidation of 3-aminoxindeie, Apparently more hydrogen per-
oxide . 5 obtained with the dehydrases than with our models,
because with the natursl fermentation agent the formatlom
of the perorxide is greatly actlivated compared to its reduc-
tive decomposition,

There are also similaritles with the ferwentation
agent luciferase, however this agent acts strictly on a re-
7ersible basis in contr_ut t0 luminol.
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