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ABSTRACT
- Self-abaorpuon m the 1iquid scintillation counting of solutions
containina carotenoids and. chloropwm cen be overcome by direct
bleachins with chlorine» 'rhia simple technique restores mos ¢ of the
cmmtins etﬁciency of eolored solut:lona containing 35 or c y OF
both, and cen be usea to nsolvo these aectivities, '

Bed der ScintillationszBhlung von L&smgen,' die Carotinoide
und Chloraphylle enthalten, kann Selbstabsorption vermieden werden
durch éirektes Bleichen mit Chlor. Dieses einfache Verfehren
£ihrt zur Wiederherstellung des grBsaten Teils der ZWhlwirksamkeit
1n 3!1 oder ""c bew. belde Ysotope enthaltenden geﬁrbten Ibsunmn
und kann zur l'remmns der beiden Akttvit&ten vervendet werden.



wHe

ne inherent edvantages of liquid scintillation counting for the
assay of 1’_‘c or 3E labeled carotencids and chlorcphylls are severely
curtailed by éoloz' quenching.

Several techniques for the handling of color solutions have
| been developed (1,2,3,4). -
For the routine and accurate essay of radicactivity in cerotenolds
- and. chlorophylls in these lsboratories, however, & simpler method wes
needed. A significant varieble which effects the counting efficiency
of these subgtances hes been studied and a direct and effective
Tethod for their essay by liquid scintillation counting hss been
developed. 'Bhe3§ data should be gppliceble to the assay of a wide
variety of other colored substances by liquid scintillation counting.

EXPERIMENTAL

gg\i_igment and Chemicals: Counting was done with en eutomatic

APac_kai‘d Tri-Card liquid acintimuon épectrometer Model 31ik.

Discriminator gates were fixed at 10-50 and at 50«o( . Crystalite

screw 'cép 20 ml vials vere used, filled to a 10 ml volume. Spectral

data for charaéte:izam of pigmeats were obtained with 8 Cary recording
speetiéﬁﬁbtomte: Model 14 end 10 m» internal path quartz cells. The

~sc1nt111ation solution used had the fonoving composition: toluene »

2,0 liters; p-dioxa_ne,. 2.0 liters; ethanol, 1.2 liters; paphthalene, \};
260 gnms; Q,Sadiphebyloxazole (¥PO), 26 gns; end 1,%-bis(5-phenyl-2- k
oxazolyl)-beﬁzem (POPOP), 0.5 gms. In designated instances, POPOP

vas omitted. Internal standardsconsisted of toluene-v"c or toluence

3g,

or both. Chlorophyll 8 from spinach leaves was prepared chromatographically
on sugar columns by modifications of standard methods. Cavotenoids,
primarily p-carotens, were obtained chromatographically &s a by-product

of the preparation of chlorophyll a. The bleaching agent, chlorine
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vater, was prepared by bubbling chlorine gas to seturation through
' double gless-distilled water and stored in the dark at 2°C for use

" within T2 hours. For bleaching, 10 to 300 ul of chlorine water
(depending on the concentration of the pigments) were added .to the

. colored scintillaticn solution in the 20 ml vial, the cap screved on
tiahz.l.y and the vial vigorously ehaken for @ few aeeonda Carotenoids

" were bleached coupletely by this treatment. Chlomphylls acquired a8 light
brova tint. The bleached chlorophyll color vas mtastable and a green
couzponent -‘w;s regenerated after an interval of a few minutés to a few hours,
depending on the coneentrati.on ot ‘the oxidant. Chl.orine vater could

“be added up to 500 pl to regenerate end extend the bleaching period without
'affecting the counting chmcteriatics or ‘phase stability of the
solution m the cold. Addition of the chlorine bleach %0 these

: ﬁemtnlation solutions aid not affect significantly their counting
charactemtiee, even after prolonged exposure. :

The relation between pulse height end exciting perticle encray
profucing the pulse 1s & function of the ezplification of the instrument.
This gain depé;nds on the high voltage epplied to .the phoﬁomultiplieré

- in the coi‘ncidence eireutt. In the ?ackard Tri-Carb acintillatibn‘ |
speetmmmr Model 31&, 'bhis pammeter can be changed from 680 volts
for high voltage tep 1 (HV‘I‘-).) to 1450 volta for high voltege tap 10
(EVT-10) in successive increments of appmximately 85 volts per tap.
Holding other variables eonatant, ‘the counting efﬁciency of various

solutions containing carotenoida and/or chlorophylls were messured as
8 function ot the m. Theae rasults are ;plottea inFigm‘es I to Iv.
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- Pigure I shows the effect of chlorophyll at seversl concentrations
and of carotenes, on the scintillation counting of & standard 2.46
X 101’ dpn ’boluena-mc sample, IV can be seen that the counting
 effictency appears as sa inverse function of concentration. There
is also a coneomittent ahtrt of optimal "V, _ _
In Figure II o standard 1.86 x 20° dpa toluene~38 semple vas
-exposed to the same Quenching solutions used 1n F;gure I, In this
‘cese, there vas a wuch greater loss of counting efficiency than was |
observed with 'c, but there vas no sigaificant shift in the EVE.
Thus, the overall effect ét chlorophyll and carotenes solution was
_ to render & simultanecus. assay of e and 38 less pracise, not only
- through a marked decregse in counting efficiency; but also by
pnarroving the EVT gep necessary to resolve these two act&vities.
It should be noted that in experlizments involving solutions of
‘both chlorophyll and carotenes, the effects Just described above
. were quantitatively edditive, Also, when POPOP was omitted from the
seintillation solution, e dec_reaée in efficiency not greater than 0.6%
vas observed in all instances studied.
' The effect of the chlorine ‘bieach treatﬁent on the highest
concentration of chlorophyll (4 mg pexr liter) and cﬁr‘otenns (1 mg
. per liter) exantned sbove, s shown in Figure IIT for *'C end in
Pigure IV for M. In the case of ¢ (Figure ITI) the blesching
treatument vesulted in a ,neérly corplete restoration of counting
efficlency and optimal HVT of the control solution. Bleaching
of the chlorophyll solution reulted in a less drauatic, but marked
improveument {n both counting ei‘ficiency and HEVT, which amply Justified
the use of this techniqus. Bince there was not a serious HVE shift
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problem with °H, the main adventage of the bleaching trestuent was to

. restore most of the counting efficiency of?ucaroﬁmes solution, and a
significant portion of it for thé chlorcphyll solution. Also, the

low counting efficiency observed with these colored solutions
sppears to be dus almaét entirely to self-gbsorption which decreases
pulse height. The ddscrimination circult rejects the low energy
scintillations thus requiring en increased high voltege on the photo-
wultiplier for optimum counting éfficiency. This erféét 18 sufficiently
large in the case ot carbon-l% to shift the HVT to a h:lgher velue. Thus,
these problms ars either cmiderably wininized or entirely eliminated
-'with the d:u-ect bleaching techntqm.



FOOTROTE
#  Thic work was done during the tenure of an Advanced Fellowship
 of the American Heart Association, end was supported in part by the
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EFFECT OF CHLOROPHYLL AND CAROTENES ON
LIQUID SCINTILLATION COUNTING OF TOLUENE-C'¢
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EFFECT OF CHLOROPHYLL 8 CAROTENES ON

LIQUID SCINTILLATION COUNTING OF TOLUENE-H J
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EFFECT OF BLEACH ON LIQUID SCINTILLATION COUNTING
OF TOLUENE-C /_4 CONTAINING CHLOROPHYLL & CAROTENES
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EFFECT OF BLEACH _ON LIQUID SCINTILLATION

COUNTING
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