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PERUVIAN FOODSTUFFS WITH COCAINE
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Abstract

It is known that in some countries (e.g. Peru, Holland), foodstuffs containing substances such as cocaine and cannabinols, which
in Poland are listed as controlled substances, are legally available. A case concerning analysis of cream-filled biscuits for the
presence of cannabinols was recorded a dozen or so years ago at the Institute of Forensic Research (IFR). In another case, a person
returning from Peru was arrested at a polish airport. Foodstuffs in the form of candies, instant tea, and pieces of green substance,
whose original (Peruvian) names suggested that they could contain cocaine, were found on him. In connection with suspicion of
smuggling of controlled (prohibited) substances, the material was delivered to the IFR. The material consisted of: Coca Toffee
and Cocamelo sweets, two packets of Mate de Coca Zurit instant tea, and 4 pieces of green substance. The submitted evidences
were examined for the presence of cocaine and benzoylecgonine by the high performance liquid chromatography method with di-
ode array detection (HPLC-DAD). Separation was performed on a LiChroCART 125 x 4 mm column filled with LiChrospher RP
Select B. The mobile phase consisted of a mixture of acetonitrile and water with addition of o-phosphoric acid (0.1 ml/l). The
flow rate was 1 ml/min and was carried out in gradient mode. On the basis of the performed analysis, cocaine and ben-
zoylecgonine were identified in the foodstuffs. Cocaine was indicated in the concentration range of 0.05 to 5.1 mg/g.
Benzoylecgonine was also indicated in three materials in concentrations from 0.05 to 0.17 mg/g.
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1. Introduction

Cocaine (benzoylmethyl ecgonine) is a tropane al-
kaloid (Figure 1) obtained from the leaves of the coca
plant, Erythroxylon coca [9], which grows in the area
of the Andes in South America [1, 6].

The leaves of the coca plant, colloquially referred
to as coca, have been known for 3000 years. Peruvian
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Fig 1. Chemical structure of cocaine.

Indians were the first to notice the influence of coca
leaves and used them for ritual purposes. The chewing
of coca leaves is very popular among people living in
the Andes and ensures sufficient efficiency of the or-
ganism, allowing them to cope with hard life condi-
tions and work at such high altitudes. In the X VI centu-
ry, Spanish colonisers prohibited cultivation and tak-
ing of coca, but the ban was not respected. They also
imported it to Europe.

Albert Niemann extracted cocaine from the leaves
of cocain 1860. This compound can be taken by differ-
ent routes: orally (coca leaves, powder), nasally, intra-
venously and by inhalation (smoking of cocaine in the
form of a base — “crack”). Cocaine was also added to
drinks in the XVIII century. Angelo Marini started
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production of wine with addition of cocaine, whilst
John Pemberton in 1886 introduced a drink named
Coca-Cola containing cocaine and caffeine onto the
market [1, 6].

Cocaine produces local anaesthetic action, stimu-
lates the sympathetic system and central nervous sys-
tem. It evokes euphoria and also anxiety. It causes an
increase in physical activity and reduces the sensation
of fatigue and hunger [1, 6, 9]. It is also used in health
care exclusively for surface anaesthesia [9].

It is known that in some countries (e.g. Bolivia, co-
lumbia, Peru, the Netherlands), foodstuffs containing
such substances as cocaine and cannabinols, which in
Poland are listed as controlled substances, are legally
available [2, 4, 5]. A dozen or so years ago at the Insti-
tute of Forensic Research (IFR) the presence of can-
nabinols was recorded in a case concerning analysis of
cream-filled biscuits. A case concerning foodstuffs
(figs in syrup, coffee, candies and beer) which con-
tained cocaine was analysed in Colombia. Confirma-
tion analyses for the presence of cocaine were carried
out using gas chromatography with mass spectrometry
(GC-MS) and quantitative analysis by gas chromatog-
raphy with flame ionisation detection (GC-FID) [3].

Cases in which the presence of cocaine and its me-
tabolite, benzoylecgonine have been confirmed in bio-
logical material have only been noted in the practice of
the Institute of Forensic Research (IFR) in the last few
years.

Cocaine is listed as a controlled substance in Po-
land and in accordance with the Drug Addiction Coun-
teraction Act of July 29, 2005 is classed as a narcotic
substance in the I-N group and by the Decree of the
Minister of Health of June 11, 2003 (Journal of Laws,
number 116, item 1104) is a substance acting similarly
to alcohol [7, 8].

2. Case report

A person returning from Peru was arrested at a Pol-
ish airport. A sniffer dog smelled drugs in the luggage.
Foodstuffs in the form of candies, instant tea, and
pieces of green substance, whose names suggested that
the products might contain cocaine (Figures 2, 3, 4,
and 5) were found during the search. The arrested per-
son explained that the secured products had been
bought in Peru, in a store where different foodstuffs
manufactured from leaves of coca were on offer.

The material was sent to the forensic laboratory on
suspicion of smuggling controlled (illegal) substances
in order to check “what amount of narcotic drug is con-

tained in the foodstuffs described in the indictment and
could their consumption cause intoxication?”

Fig. 2. Candies ,,Cocamelo”.

Fig. 3. Candies ,,Coca Toffee”.

Fig. 4. The bigger packet of tea “Zurit”.
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Fig. 5. The smaller packet of tea “Zurit”.

3. Material and methods
3.1. Material for analysis

Coca Toffee and Cocamelo sweets, two packages
of Mate de Coca Zurit instant tea (the larger contained
98 tea-bags and the smaller 22), and 4 pieces of green
substance (which looked like compressed vegetable
mass), weighing about 1g each, were submitted for in-
vestigation. The submitted pieces of evidence were ex-
amined for the presence of cocaine and benzoylecgo-
nine by the high performance liquid chromatography
method with diode array detection (HPLC-DAD).

3.2. Extraction

The candies and a piece of green substance were
crushed, then 0.5 g samples were weighed out from
each sample and extracted in 10 ml of methanol. Sam-
ples were centrifuged and the obtained supernatants
were taken for analyses. The tea sample consisted of
1 tea-bag (1 g) which was extracted in its entirety in
methanol. After concentration of the methanol, the ex-
tracts were analyzed. Extracts obtained from tea and
the green substance were diluted 100 times.

3.3. Quantitative analysis

Analyses were carried out using a LaChrom
D-7000 System Merck-Hitachi liquid chromatograph
with diode array detector (DAD). Separation was per-
formed on a LiChroCART 125 x 4 mm column filled
with LiChrospher RP Select B. The mobile phase con-
sisted of a mixture of acetonitrile (B) and water with

addition of o-phosphoric acid at a concentration of
0.1 ml/l. The flow rate was 1 ml/min and was carried
out in gradient mode in the following way: at the be-
ginning 90% A and 10% B for 1 min, then the compo-
sition was proportionally changed to achieve 30% A
and 70% B in 15 min, and to contain 90% A and 10% B
in 16 min. It remained like this for the next 5 min.

4. Results

Cocaine and benzoylecgonine were determined in
the analysed sweets — Cocamelo (Figure 2) and Coca
Toffee (Figure 3) and tea (Figure 4); however, only co-
caine was found in the tea from the second package
(Figure 5) and in the green substance. Results of quan-
titative analyses are presented in Table I.

TABLE I. CONCENTRATIONS [mg/g] OF COCAINE

AND BENZOYLECGONINE
Materials Cocaine  Benzoylecgonine
Cocamelo 0.36 0.17
Coca Toffee 0.04 0.05
Tea “Zurit” (1) 2.7 0.1
Tea “Zurit” (2) 2.6 nd”
Green substance 5.1 nd"

nd” — not detected.

5. Discussion

On the basis of the obtained results of quality anal-
ysis of submitted foodstuffs, the question included in
the judicial decision was answered. Assuming that the
active dose of cocaine is 10-20 mg, it can be shown
that single ingestion of the mentioned products in the
quantities published below will cause introduction
into the organism of an active dose of this compound:

— from 100 to 200 Coca Toffee sweets;
— from 5 to 10 Cocamelo sweets;

— 4-8 tea-bags;

— 2—4 g green substance.

Cocaine is the ester of ecgonine with methyl alco-
hol and benzoic acid and easily undergoes decomposi-
tion to benzoylecgonine. The presence of this com-
pound was indicated in some of the evidences, which
could be associated with long storage of these prod-
ucts.
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6. Summary

In accordance with binding law in Poland, import
of foodstuffs containing controlled substances is pro-
hibited and subject to legal sanctions. For Polish legis-
lation it is of no consequence that these products can
be legally bought in other countries. Because of the
fact that there is a possibility of purchasing foodstuffs
containing narcotic substances, a positive result of
analysis of biological material may be associated with
the consumption of such food and not necessarily with
ingestion of, for instance, powder cocaine bought on
the illegal drug market.
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PERUWIANSKIE PRODUKTY ZYWNOSCIOWE Z KOKAINA

1. Wprowadzenie

Kokaina (metylobenzoiloekgonina) jest alkaloidem
tropanowym (rycina 1) otrzymywanym z lisci krasno-
drzewu pospolitego Erythroxylon coca [9] rosnacego na
terenie Andow w Ameryce Potudniowe;j [1, 6].

Liscie krasnodrzewu potocznie nazywane koka znane
sa od 3000 lat. Indianie peruwianscy pierwsi zauwazyli
oddzialywanie lisci koka i uzywali ich w celach ob-
rzedowych. Zucie li$ci koka jest bardzo popularne wéréd
0sob mieszkajacych w Andach i zapewnia wystarczajaca
wydolno$¢ organizmu pozwalajaca sprosta¢ trudnym
warunkom zycia i1 pracy na tak duzych wysokosciach.
W XVI wieku hiszpanscy kolonizatorzy wprowadzili za-
kaz uprawy i zazywania koki, ale nie byt on respektowa-
ny. Oni tez sprowadzili ja do Europy.

Kokaing wyekstrahowat z lisci koki Albert Niemann
w 1860 roku. Srodek ten mozna przyjmowaé rdznymi
drogami: doustnie (liscie koka, proszek), donosowo,
w iniekcji dozylnej oraz inhalacji (palenie kokainy w po-
staci zasady — tzw. crack). Kokaing dodawano takze do
napojow w XVIII wieku. Angalo Marini zaczat produ-
kowa¢ wino z domieszka kokainy, natomiast Johan Pom-
berton w 1886 roku wprowadzit na rynek napdj zawie-
rajacy kokaing i kofeing o nazwie Coca-Cola [1, 6].

Kokaina wykazuje dzialanie miejscowo znieczula-
jace, pobudza uktad wspoélczulny i pobudza o$rodkowy
uktad nerwowy. Wywotuje ona euforig, ale takze niepo-
koj. Powoduje wzrost aktywnosci fizycznej 1 zmniejsze-
nie uczucia zmegczenia oraz glodu [1, 6, 9]. Jest stoso-
wana takze w lecznictwie wylacznie w celu znieczulenia
powierzchniowego [9].

Wiadomo, ze w niektdrych krajach (np. Boliwii, Ko-
lumbii, Peru, Holandii) sa dostgpne legalnie produkty
zywno$ciowe zawierajace takie srodki, jak kokaina i kan-
nabinole, ktére w Polsce 1 innych krajach naleza do tzw.
substancji kontrolowanych [2, 4, 5] . Kilkanascie lat temu
w Instytucie Ekspertyz Sadowych odnotowano przypa-
dek obecnosci kannabinoli w poddanych analizie cias-
teczkach typu krakers. W Kolumbii analizowano przy-
padek dotyczacy produktéw zywnosciowych (figi w sy-
ropie, kawa, cukierki oraz piwo), ktore zawieraly ko-
kaing. Badania potwierdzajace obecno$¢ kokainy
przeprowadzono metoda chromatografii gazowej sprzg-
zonej ze spektrometrig mas (GC-MS), a analizg iloSciowa
przeprowadzono metoda chromatografii gazowej z de-
tekcja ptomieniowo-jonizacyjna (GC-FID) [3].

W praktyce Instytutu Ekspertyz Sadowych (IES) do-
piero od kilku lat notuje si¢ przypadki, w ktérych po-
twierdzana jest obecno$¢ kokainy i jej metabolitu, ben-
zoiloekgoniny, w materiale biologicznym.

Kokaina nalezy do $rodkow kontrolowanych w Pol-
sce i zgodnie z ustawa z dnia 29 lipca 2005 r. o przeciw-
dziataniu narkomanii zaliczana jest do $rodkow odu-
rzajacych grupy I-N, a w mysl rozporzadzenia Ministra
Zdrowia z dnia 11 czerwca 2003 r. jest srodkiem dziata-
jacym podobnie do alkoholu [7, 8].

2. Opis przypadku

W jednym z polskich portéw lotniczych zatrzymano
osobg, ktora powracala z Peru. W jej bagazu pies wyczut
narkotyki. W czasie przeszukiwania znaleziono produkty
zywno$ciowe w postaci cukierkéw, herbaty ekspresowe;j
oraz kawatkow zielonej substancji, ktorych nazwy orygi-
nalne mogty sugerowac, ze zawieraja kokaing (ryciny 2,
3,4, 5). Wedlug wyjasnien osoby zatrzymanej, zabezpie-
czone produkty zakupione zostaly w Peru, w sklepie
gdzie oferowano rézne produkty spozywcze, do wyrobu
ktoérych uzyto lisci koki.

W zwiazku z podejrzeniem przemytu substancji kon-
trolowanych produkty te, zgodnie z postanowieniem sa-
du, przekazano do badan laboratoryjnych w celu ustale-
nia ,,jaka ilo$¢ $srodka odurzajacego zawieraja srodki
spozywcze objete zarzutem oskarzenia oraz czy ich spo-
zycie moze spowodowac odurzenie?”

3. Material i metody
3.1. Material do badan

Do badan zabezpieczono cukierki Coca Toffi i Co-
camelo, dwa opakowania herbaty ekspresowej Mate de
Coca Zurit (wigksze zawierato 98 torebek, a mniejsze 22)
oraz 4 kawalki zielonej substancji (o wygladzie spraso-
wanej masy roslinnej), kazdy o masie okoto 1 g. Na-
destane dowody badano na obecno$¢ kokainy oraz ben-
zoiloekgoniny metoda wysokosprawnej chromatografii
cieczowej z detekcja diodowa (HPLC-DAD).

3.2. Ekstrakcja

Cukierki i kawatek zielonej substancji rozdrobniono,
po czym pobrano z kazdej probki po 0,5 g, ktore ekstra-
howano 10 ml metanolu. Probki wirowano, a uzyskane
supernatanty pobrano do badan. Probke herbaty stano-
wila 1 torebka (1 g), ktorag w catosci ekstrahowano meta-
nolem. Po zaggszczeniu metanolu ekstrakty poddano
analizie. Ekstrakty uzyskane z herbaty i zielonej sub-
stancji rozcienczano 100 razy.
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3.3. Analiza ilosciowa

Do badan uzyto aparatu LaChrom D-7000 System
z detektorem szeregu diod (DAD) firmy Merck/Hita-
chi. Rozdzial prowadzono na kolumnie LiChroCART
125 x 4 mm z wypelnieniem LiChrospher RP Select B.
Faz¢ ruchoma stanowila mieszanina acetonitrylu (B)
i wody z dodatkiem stgzonego kwasu o-fosforowego
w ilosci 0,1 ml/1 (A). Przeptyw fazy wynosit 1 ml/min
i odbywat si¢ przy programowanym gradiencie sktadu
W nastgpujacy sposob: poczatek 90% A i 10% B przez
1 min, po czym sktad zmieniat si¢ proporcjonalnie, aby
w 15 min osiagnac 30% A 1 70% B, a w 16 min zawiera¢
90% A1 10% B. Tak pozostawal przez nastgpne 5 minut.

4. Wyniki badan

W badanych cukierkach Cocamelo (rycina 2), Coca
Toffi (rycina 3) i w herbacie (rycina 4) wykazano obec-
nos¢ kokainy i1 benzoiloekgoniny, natomiast w herbacie
z drugiego opakowania (rycina 5) oraz w zielonej sub-
stancji tylko kokaing. Wyniki analizy iloSciowej za-
mieszczono w tabeli 1.

5. Omowienie wynikow

Na podstawie uzyskanych wynikow analizy iloscio-
wej nadestanych produktow zywnosciowych udalo sig
udzieli¢ odpowiedzi na pytanie zawarte w postanowie-
niu. Przyjmujac, ze aktywna dawka kokainy wynosi
1020 mg, mozna wykaza¢, ze przyjecie jednorazowe
ktéregos z wymienionych produktéw w ilosciach poda-
nych ponizej spowoduje wprowadzenie do organizmu
dawki aktywnej tego $rodka. Dawke aktywna kokainy
zawiera:

— o0d 100 do 200 cukierkéw Coca Toffi;
— od 5 do 10 cukierkow Cocamelo;

— 4-8 herbat;

— 2-4 g zielonej substancji.

Kokaina jest estrem ekgoniny z alkoholem metylo-
wym i kwasem benzoesowym i tatwo ulega rozktadowi
do benzoiloekgoniny. W niektorych dowodach wykaza-
no obecnos¢ tego wlasnie zwiazku, co mogto by¢ zwia-
zane z dtuzszym przechowywaniem tych produktow.

6. Podsumowanie

Zgodnie z obowigzujacymi w Polsce regulacjami
prawnymi, przyw6z produktéw zywno$ciowych zawie-
rajacych substancje kontrolowane jest zabroniony i pod-
lega sankcjom karnym. Nie ma w tym przypadku

znaczenia fakt, ze produkty takie mogly zosta¢ legalnie
nabyte w innym kraju.

W zwiazku z tym, Ze istnieje mozliwo$¢ zakupu pro-
duktéw zywno$ciowych, zawierajacych $rodki odurza-
jace, pozytywny wynik badania materiatu biologicznego
moze by¢ zwiazany ze spozyciem takiej zywnosci, a nie
koniecznie z bezposrednim przyjeciem np. kokainy
proszkowej, nabytej na nielegalnym rynku narkotyko-
wym.
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