GOTEBORGS
ETNOGRAFISKA
MUSEUM
ARSTRYCK
1976

ANNALS
..

THE

TOBACCO

IDENTIFICATION

OF

FROM

NINO

NICOTINE

ARCHAEOLOGICAL

KORIN:
IN

A BOLIVIAN

COLLECTION
by

Jan G. BrUhnl),

Bo HOlmstedtl),

Jan-Erik
, 2)
and S. Henry Wassen

Lindgrenl)

The archaeological
find from Nino Korin in the Province of Saavedra, Department of La Paz, Bolivia, (described in vol. 32 of the Gothenburg Ethnographical
Museums periodic publication Etnologiska Studier as coll~ction 70.19)(Wassen,
1972, and papers by other authors in the same volume), is of the utmost importance for our knowledge of a pre-Columbian culture of thel~entral Andes. The
reasons for this are threefold: The collection has been C
dated to Classic
Tiahuanaco; the objects are, in spite of the fact that preservation is poor in
the highland, of an unexpectedly good quality; the components of the collection must clearly be linked with a medicine man's specialized equipment. The
latter circumstance is even more important since Nino Korin is located in the
geographical habitat of the travelling herbalists and vendors called callahuayas, evidently functioning as curanderos well before Inca times (Wassen,
1972, pp. 15-18).
As has been documented in the description of the collection, several bundles
of flattened leaves of Ilex Guayusa were found (Wassen, 1972, pp. 18-21; and
Schultes, 1972). Another important component of plant material was a portion
of mainly herbaceous fragments found in a skin pouch (collection number
70.19.9a-b, Fig. 1). It was possible for Dr. Wolmar E. Bondeson to conclude
that the material in the pouch consisted mainly of stem parts of a Nicotiana
species (Bondeson, 1972), but he had to leave as an open question if "a race
of Nicotiana rustica L. was the kind of plant from which the tomb material
once was gathered", or if the plant "actually can be found among the now living
races of Nicotiana species" (Bondeson, 1972, p. 183).

With an age of about 1600 years the tobacco from Nino Korin seems among the
oldest of until now published finds from South America. An archaeological find
of Nicotiana glauca fragments of leaves has been reported by Avendano and
Coelho (1972/1973). This tobacco was found together with other vegetable material in the interior of a cranium (number 1 of eleven located and ceremonially
placed) undoubtedly from the Nasca culture of Valle de Chavina, Peru. The
botanical determination was performed by the late Dr. Juana G. Infantes Vera
of thr4Botanical Department of the National University of San Marcos at Lima.
The C
date !or this important find of tobacco from the Nasca culture has been
given as 450 - 70 A.D., the tobacco thus being only slightly younger or perhaps
contemporaneous with the material from Nino Korin (Avendano and Coelho, 1972/
1973, pp. 109, 115, and 142).
1) Department of Toxicology, Swedish Medical Research Council, Karolinska
Institute, s-104 01 Stockholm, Sweden. 2) Gothenburg Ethnographical Museum,
N. Hamngatan 12, S-411 14 Gothenburg, Sweden.

Archaeological tobacco samples (1300 years old) have also been reported
from a site of Basketmaker III period in Ncrth-Eastern Arizona (Jones & Morris,
1960; and Morris & Jones, 1962). In a pulverized plant material from this site,
Nicotiana attenuata was identified and this material gave positive alkaloid
reactions (Raffauf & Morris, 1960). Scrapings from pipes of stone and clay,
also found in this site, were examined by Johnson et al. (1959) and chromatographic analysis revealed nicotine and nicotinic acid.
We now report
Nino Korin.

the results

of our phytochemical

analysis

of the tobacco

from

Specimen. The sample of plant material used in this study consisted mainly
of herbaceous stem fragments (collection number 1970.19.9b of the Gothenburg
Et~Dographical
Museum, Gothenburg, Sweden). In an earlier micromorphological
study, Bondeson (1972) concluded that this material originated from a species
of Nicotiana (Solanaceae).
Isolation of alkaloids. The plant material (150 mg) was powdered in mortar
and treated with a 1 M solution of sodium carbonate (2 ml) and chloroform
(6 rol). The mixture was stirred with diatomaceous earth (2 g) (Celite 545,
Kebo, Stockholm) and packed in a glass column (8 x 180 mm). The alkaloids were
eluted with chloroform (100 ml; flow rate 1 ml per min). The eluate was evaporated to dryness to give the crude alkaloids (3 mg; 2%). The alkaloid fraction was dissolved in a small volume of absolute ethanol and used for alkaloid
tests with Dragendorff's
reagent (positive reaction) and mass fragmentography.
Mass fragrnentography. Samples were injected
chromatograph - mass spectrometer equipped with
1 mm) packed with 8% Carbowax 20 M (2% KOH) on
helium carrier gas, 30 ml/min; injection port,
separator, 2550C. The accelerating voltage was
brought into focus and recorded. In subsequent
also recorded.
RESULTS

into an LKB Model 9000 gas
a glass column (1.7 m, i.d.
Gas Chrom Q (100/120 mesh):
0
2200C, column oven, 130 C;
adjusted so that mle 84 was
runs, mle 105, 119, 133 were

AND DISCUSSION

The basic fraction obtained from the 1600 years old tobacco sample gave a
-positive reaction with Dragendorff's
alkaloid reagent (Raffauf, 1962). Gas
chromatography
revealed no peak corresponding to nicotine. Utilizing the more
sensitive technique of mass fragmentography
(Holmstedt & Palmer, 1973), we
were nevertheless able to show the presence of trace amounts of nicotine in
the alkaloid fraction. ~en
the mass spectrometer was set to record mle 84
(the base peak of nicotine), a peak of the same retention time as authentic
nicotine was obtained (Fig. 2).
Three more ions were then selected for recording (mle 105, 119,133).
Again,
the retention time and the relative intensities of the peaks observed were
identical to those of authentic nicotine. Anabasine has also been found in
tobacco, and this compound has the same base peak and molecular ion as nicotine
(Pilotti et al., 1976). However, anabasine has a different retention time from
that of nicotine and also differs in the intensity of some mass fragments
(notably mle 105). No evidence for its presence was obtained. The identification of nicotine supports Bondeson's conclusion that the botanical source of
the tomb material was a specie~ of Nicotiana (Bondeson, 1972).
14
The leaves of IZex Guayusa, found in the NiRo Korin tomb and c
dated to
A.D. 375, have earlier been analyzed for alkaloids and found to still contain
caffeine (Holmstedt & Lindgren, 1972). Mescaline and some related tetrahydroisoquinoline alkaloids have recently been identified in a 1000 years old specimen of Lophophora from a rockshelter in Coahuila, Mexico (Bruhn et al., 1977).

To the best of our knowledge, the presently studied
the oldest plant materials ever analysed for alkaloids
methods. It is certainly of more than passing interest
alkaloid types, including nicotine, persist for such a
tissue.

Fig. 1

Skin pouch from Nino
Korin. L. 17.5 cm.
GEM, Coll. 70.19.9a.

Fig. 2

Mass fragmentograms
of authentic nicotine
(A) and the alkaloid
fraction from the
Nino Korin tobacco
(B). The traces
represent mle 84,
the base peak of
nicotine (structure
inserted) .
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