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SUMMARY

Color tests are easy, simple and inexpensive methods for the qualitative identification of chemicals. A color test was applied to the stomach contents of a fo-
rensic autopsy case. The result of the test, using bromophenol blue reagent, indicated the ingestion of a commercial cleaning product containing a cationic
surface activating agent. Our findings suggest that forensic investigators should consider the additives used in commercial chemical products, such as surface
activating agents, when determining the cause of death.
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Test barvenim pro snadnou identifikaci pozitého povrchového aktiva¢niho ¢inidla

SOUHRN

Screeningové testy pro identifikaci chemickych latek poskytuji dalezité vysledky pro stanoveni forenzni diagnézy. Testy barvenim jsou ¢asto prvnim nastro-
jem pro kvalitativni identifikaci kauzativni chemikalie. Zde popisujeme uplatnéni testu barvenim pro toxikologicky screening pozitého cisticiho prostred-
ku pouzivaného pro domécnost. Zena byla nalezena mrtvé na kopci. V blizkosti se nachazela poloprazdna lahev ¢isti¢e na zachodové misy, ktery obsahuje
kyselinu chlorovodikovou a kationové povrchové aktivacni cinidlo. Pfi soudni pitvé bylo nalezeno temné hnédavé zbarveni Zaludecni stény a okolni tkané,
zalude¢ni sténa byla ztencend, ale bez nalezu perforace. Zaludek obsahoval tmavé hnédou tekutinu. Vysledek zkousky barvenim obsahu zaludku za pou-
Ziti ¢inidla - bromfenolové modfi indikovala pfitomnost katioaktivniho povrchového aktivacniho cinidla. Na zakladé pitevniho nalezu, ufedniho vysetfova-
ni a vysledku tohoto testu, jsme dospéli k zavéru, Ze obét pozila WC ¢isti¢, obsahujici kyselinu chlorovodikovou a kationaktivni povrchové aktivacni agens.
Testy barvenim se snadno provadéji, nevyzaduji rozsahlé zaskoleni a poskytuji okamzity vizualni vysledek, ktery mize pomoci identifikovat chemické latky
v soudné lékarskych pfipadech. Vzhledem k tomu, Zze koncentrace chemickych latek v zaludku v piipadé jejich poziti muze byt pomérné vysoka, je zaludecni
obsah uzite¢ny pro jejich predbézny screening. Nase zjisténi naznacuji, ze bychom vzdy méli zvazit pritomnost pridatné latky pouzivané v komerénich chemic-
kych vyrobcich, jako je povrchové aktivacni cinidlo.
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Screening tests for identifying the chemicals ingested in
suspected suicide, accident or homicide cases provide impor-
tant results for forensic diagnosis (1). Color tests are often the
first tool used for the qualitative identification of the causative
chemical (2). Here we report the application of a color test for
the toxicological screening of an ingested household cleaning
chemical.

CASE REPORT

A Japanese woman in her eighties (height: 150cm, weight:
66kg) was found dead on a mountain at the end of December.
Subsequent investigation by the authorities revealed that the
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deceased had been missing for 5 days. A half-empty bottle of
toilet-bowl cleaner Sanpoll’, which contains 9.5% hydrochloric
acid (HCI) and cationic surface activating agent (3)), was found
nearby.

A medico-legal autopsy was performed. External examina-
tion revealed abrasions and contusions on her head and upper
and lower extremities, but they were not considered to be the
cause of death. Internal examination showed that the stomach
wall and surrounding tissues were discolored and dark brown,
and that the stomach wall was thinned but without perfora-
tions (Figure 1). The stomach contained approximately 140 ml
of a dark brown fluid; this fluid had no unusual odor, and a pH
of approximately 3 as measured using pH test paper. A drug
screening test using a Triage™ panel (Biosite Diagnostic Inc., San
Diego, CA, USA) provided negative results. No ethanol was de-
tected in the blood or urine.

The autopsy findings and the results of subsequent investiga-
tion by the authorities suggested that the victim had ingested
Sanpol’cleaner.

MATERIALS AND METHODS

A color test for cationic surface activating agent and a spec-
trophotometric analysis were performed as described pre-
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Figure 1. Discoloration of the stomach wall and surrounding tis-
sues.

viously (4). In brief, the stomach contents were centrifuged
(3000 rpm, 5 min), then the supernatant was analyzed. Bro-
mophenol blue reagent (2 ml, 0.002% bromophenol blue in
acetate buffer solution, pH 3.6) was added to 1 ml of sample
and mixed gently. A dark green color provides a visual positive
result, which indicates the existence of cationic surface acti-
vating agent in the sample by the reaction with bromophenol
blue. Spectrophotometric analysis was performed using a Shi-
madzu UV-1700 (Kyoto, Japan).

RESULTS AND DISCUSSION

Color tests provide an easy and convenient way for identify-
ing chemical agents (2). They are simple to perform, require no
extensive training, and give an immediate visual result (2) that
may help identify the chemicals involved in forensic cases.

Figure 2 shows the results of the color test used in the pres-
ent case. The right column is the sample (stomach contents),
the middle column is the positive control (Sanpoll‘), and the left
column is the control (distilled water). A positive result was ob-
served for the stomach contents. Figure 3 shows the absorption
spectrum of each sample. Both the stomach contents (red line)
and Sanpoll’ (blue line; positive control) show a peak at 605 nm.

]

Figure 2. Color reaction test results. Negative control (left; dis-
tilled water), positive control (middle; Sanpoll’) and stomach con-
tents (right). Both the stomach contents and Sanpoll® provided
a dark green color.
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Figure 3. Absorption spectrum of each sample. Both the stomach contents
(red line) and Sanpoll” (blue line; positive control) show a peak at 605nm.
(green: distilled water, blue: Sanpoll’, red: stomach contents).

The color test using bromophenol blue reagent indicates the
presence of a cationic surface activating agent in the stomach
contents; this observation is supported by the results of spec-
trophotometric analysis. Since the concentration of chemicals in
the stomach may be quite high in cases of chemical ingestion or
drug overdose (5), the stomach contents are useful for prelimi-
nary screening (1,6,7).

The identification of ingested chemicals during forensic inves-
tigations is generally focused on identifying the main component
of the causative agent, with little attention paid to identifying
additives(8). Here we focused on the cationic surface activating
agent (alkyl trimethylammonium salt), which is used as an ad-
ditive in Sanpoll’ (3). As HCl, the main component of Sanpoll’, is
present in the stomach gastric juices, it is impossible to distin-
guish its various origins using chemical methods. In contrast,
identification of the cationic surface activating agent in the stom-
ach contents may be a good indicator of Sanpoll’ ingestion. From
the autopsy findings, the investigation by the authorities, and the
results of the color reaction test and spectroscopic analyses, we
concluded that the victim ingested the toilet cleaner, Sanpoll’.
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XVIII. Rozmaric¢ovy soudné lékarské dny

Ve dnech 22. 4. - 24. 4. 2015 se uskutecnily v hotelu Dlouhé Strdné v Koutech nad Desnou jiz XVIIl. Rozmari¢ovy soudné Iékaiské
dny, které se letos staly setkanim 107 Geastnikd prevazné z Ceské republiky, ale také ze Slovenska. Milym zahéjenim akce bylo pre-
dani ocenéni Spole¢nosti soudniho lékafstvi a soudni toxikologie nasim kolegtdim, doc. MUDr. Svatopluku Loykovi, CSc. a prof. MUDr.
Miroslavu Hirtovi, CSc., ktefi v letoSnim roce doséhli vyznamnych Zivotnich jubilei, a b&hem fady let byli a jsou vyznamnymi posta-
vami oboru soudniho Iékafstvi. Ocenéni predal pfedseda spole¢nosti doc. MUDr. Frantisek Vorel, CSc. V rdmci odborného programu
bylo pfedneseno 24 prednasek, které byly doplnény podnétnymi diskuzemi mezi soudnimi lékafi, toxikology, kolegy z rliznych dalsich
zdravotnickych obor(, ale také zastupcl policie, soudll a statnich zastupitelstvi. V rdmci posterové sekce byly prezentovany Ctyfi inspi-
rativni prispévky. Nedilnou souc¢ésti Rormari¢ovych dn0 je také spolecenska ¢ast programu, ktera byla tradi¢né naplnéna vyletem do
Hanusovického pivovaru Holba a exkurzi do piecerpavaci vodni elektrarny Dlouhé Strané. Neméné zajimavy byl také priibéh ¢tvrtec-
niho spole¢enského vecera v maskach.

Akce byla podporena ucasti deviti firem, které svym dilem pfispély ke zdarnému prdbéhu setkani. Je potésitelné, ze jiz tradi¢né
bohatd Gcast na kazdém roc¢niku Rozmaricovych dnl ukazuje na oblibenost akce a s kratkym odstupem casu bych rad vyjadril podé-
kovani vsem, ktefi svoji Ucasti vyjadrili tomuto odbornému setkani podporu.

Peter Ondra
prednosta potddajiciho Ustavu soudniho lékafstvi a medicinského prdva LF UP a FN Olomouc.

Ussta soudnino kkafstvi a medicinsiotho priva LF UP v Clomouc

polaah
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