Chemistry for Sustainable Development 16 (2008) 201-205 201

Studies on Fatty Acid Composition of Siberian Marmot
(Marmota Sibirica Radde, 1862) Fat

I. A. PAVLOV', L. D. RADNAEVA'2, N. B. BOLDANOVAZ, S. M. NIKOLAEV?3, E. S. AVERINA', B. B. BADMAEV?

and E. A. KHAMIDULINA*

'Baikal Institute of Nature Management, Siberian Branch of the Russian Academy of Sciences,

Ul. Sakhyanovoy 6, Ulan Ude 670047 (Russia)
E-mail: pavilovy82@mail.ru

2Buryatia State University,
Ul. Smolina 24a, Ulan Ude 670000 (Russia)

3Institute of Geology, Siberian Branch of the Russian Academy of Sciences,

Ul. Sakhyanovoy 6a, Ulan Ude 670047 (Russia)

4Institute of Chemistry, Siberian Branch of the Russian Academy of Sciences,

Ul. Favorskogo 1, Irkutsk 664033 (Russia)

(Received April 3, 2007; revised August 14, 2007)

Abstract

Fatty acid composition of Siberian marmot fat (Marmota Sibirica, tarbagan) has been studied; the basic
physicochemical parameters have been determined. 36 fatty acids have been identified, about 90 % among
those being represented by palmitic, oleic, linoleic and linolenic acids. A comparative analysis of the compo-
sition of tarbagan’s hypodermic, abdominal and brown fat was carried out. It has been established that for
the kinds of fat under investigation the composition of acids is variable, and the greatest differences in the
concentration of saturated acids are inherent in brown fat. An unusually high fat unsaturation level for
land species of animals observed for a Siberian marmot might cause the fat biological activity.
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INTRODUCTION

Marmots (Marmota) represent big rodents of
squirrel family (Rodentia: Sciuridae). The tar-
bagan (Marmota Sibirica Radde, 1862) repre-
sents one of the species of marmots whose
natural habitat is mainly concentrated over the
territory of Mongolia and partly covers Chi-
na, Transbaikalia and Tuva. The commercial
hunting of marmot in Mongolia and Trans-
baikalia increased owing to a demand for mar-
mot fells in the beginning of 20th century has
topped out in 1910 when 5.7 million fells of
this animal had been prepared in the aggre-
gate [1, 2]. The tarbagan’s fur was exported,
and meat of this animal was used by local pop-
ulation for food.

In the traditional folk medicine of Mongo-
lian and Siberian peoples the marmot fat was
used for the treatment and prophylaxis of pul-
monary tuberculosis, chronic obstructive dis-
eases of a respiratory apparatus, for the treat-
ment of burns and festering wounds, which
indicates biological activity of this product.

The fat of a marmot is characterized by
unusually high content of unsaturated acids as
compared to other land species of animals,
which may be caused by a seasonally occur-
ring hibernation of marmots. A high content
of natural antioxidants resulting in the fact that
the marmot’s fat is second only to fish oil and
is superior with respect to all the other animal
fats, determines its resistance to oxidation [3].
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Among the fatty tissue varieties inherent in
a marmot one can distinguish so called brown
adipose tissue (brown fat) that is mainly locat-
ed in axillary crease and interscapular region
of a body and adjoins to the basic viscera (for
example, to a heart). The functional destina-
tion of the brown adipose tissue that is abun-
dantly supplied with mitochondria consists in a
significant heat production [4]. The studies on
brown fat of the Siberian marmot were not
carried out until now.

The present work is aimed at the studies on
physicochemical properties and fatty acid com-
position of tarbagan’s fat.

EXPERIMENTAL

In the present work we investigated hypo-
dermic, abdominal and brown fats of tarbagan.
The animals were caught during the autumn
period of 2003—2005 in the territory of the
Buryatia. The choice of animals was carried out
according to dimensional, mass and age crite-
ria those are considered to determine the
amount of fatty reserves in marmots [5].

The basic physicochemical parameters such
as the iodine number (according to the Kauf-
man method [6],) peroxide number, acidity in-
dex and saponification number [7] were deter-
mined for various kinds of fat.

The fatty acid composition of the samples
was determined using a Hewlett-Packard 5890-2
gas chromatograph with an HP 5971 quadru-
pole mass spectrometry detector. The separa-
tion was carried out using an HP-5 quartz col-
umn (packed with a 5 % diphenylsiloxane—95 %
dimethylsiloxane copolymer) 30 m length, with

TABLE 1

an internal diameter of 0.25 mm. The thick-
ness of the stationary phase film amounted to
0.25 um. The samples of fatty acids (Supelco)
were used as reference substances.

The procedure of sample preparation for
the chromatographic analysis included obtain-
ing methyl esters of fatty acids through the
saponification of triacylglycerols using a 2 M
HCI solution in methyl alcohol at the tempera-
ture of 90 °C [8].

RESULTS AND DISCUSSION

Physicochemical parameters of various
kinds of tarbagan’s fatty tissue (hypodermic,
abdominal and brown fat) are presented in
Table 1. High values of the iodine number of
the samples under investigation indicate a high
unsaturation level of the marmot fat, whereas
low values of the acidity index and peroxide
number could be considered as an evidence of
a high fat quality. A lower iodine number value
for brown fat as compared to the other kinds
of fat inndicate a low level of its nonsaturation.
The comparative analysis of fat parameters
demonstrated no significant differences to be
revealed for individual animals of different sexes.

The differences in the fat composition for
the marmots choosen during different years
could be, to all appearance, connected with a
variation in the using by the animals for food
certain species of plants.

With the use of the chromatography/mass
spectrometry technique, a fatty acid composi-
tion of the fat under investigation was estab-
lished. 36 high molecular mass fatty acids have
been identified, with the maximum content of

Physicochemical parameters of tarbagan (Marmota Sibirica) fat

Parameter Fat (hypodermic/abdominal/brown)
male female
Colour Light yellow/light yellow/brown Light yellow/light yellow/brown
Smell Slight, specific Weak, specific
Iodine number, g/100 g 110/108/72 112/109/75
Peroxide number, g/100 g 0.04/0.09/0.19 0.03/0.07/0.15
Acidity index 0.5 0.5
Saponification number 188.85 188.35
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Fig. 2. Pots of the analysis of basic components of
hypodermic, abdominal and brown tarbagan fat.
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Fig. 1. Experimental chromatographic profile of tarbagan fat.

the fatty acids such as C16:0, C16:1n7, C18:1n9,
C18:1nl11, C18:2n6, C18:3n3 (Table 2, Fig. 1).
An unusually high content of polyunsaturated
fatty acids has been revealed non-inherent in
the fat of the other land animals, which, to
all appearance, could be caused by a seasonal-
ly occurring hibernation of marmots..

The data demonstrated in Table 2 were pro-
cessed using a PC analysis method (the method
of principle component analysis) that allows one
to reveal the differences in the fatty acid com-
position of the fat kinds under investigation
(Fig. 2, Table 2). It should be noted that the acid
composition of brown fat distinctly differs from
all the other fat varieties (see Fig. 2, Table 2)
and exhibits a higher saturation level, which
seems likely to be caused by its functioning as a
basic mitochondrial “fuel” within the organisms
of animals predisposed to hibernation [9].

CONCLUSION

The studies on a fatty acid composition of
hypodermic, abdominal and brown fats of a
marmot have revealed regular differences in the
composition of the fats under investigation. A
high unsaturation degree as well as the content
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of irreplaceable acids indicates the tarbagan fat 4 P. W. Khochachka, G. N. Somero, Biochemical Adapta-

to be biologically active of and promising for tion, Princeton University Press, New Jersey, 1984,
. . 537 pp.
its use as a medical product. 5 D. I. Bibikov, Surki, Agropromizdat, Moscow, 1989.
6 GOST 5475-69—86 Masla rastitelnye. Metod opredeleniya
yodnogo chisla, USSR.
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