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INFLUENCE OF SAMPLE PREPARATION ON THE COMPOSITION OF THE
ESSENTIAL OIL OF THE NEEDLES AND TWIGS OF
PICEA MARIANA (MILL.) B.S.P.

Jean-Marie Hachey, Guy-J. Collin and Sandra Simard

Laboratoire d'analyse et de séparation des essences végétales (LASEVE)
Département des sciences fondamentales
Université du Québec a Chicoutimi
Chicoutimi, Québec. CANADA G7H 2Bl

ABSTRACT

The needles and twigs of black spruce - Picea mariana (Mill.) B.S.P. - were
analyzed for the composition of their essential oil after having been submitted to
hydrodistillation. The composition of the essential oil is significantly influenced by
the preparation of the samples: whether prepared as two-cm pieces or macerated in
a blender. Depending upon the preparation of the samples, the major components
are, respectively: a-pinene (7.4 and 13.5%), camphene (14 and 21.2%) and bornyl
acetate (41.8 and 29.6%). Sixteen constituents are reported for the first time.

INTROD TON

The physical properties of the essential oil of Picea mariana (Mill.) B.S.P.
were described long ago!+2; the composition of this oil in terms of major and minor
constituents reported by Rudloff 3.4,

The economic importance3-7 of this essential oil, due to its high content in
bornyl acetate, prompted us to study further the influence of different physical
factors on the quantity and quality of this oil. In this study, we examine the
influence of the preparation of the samples on the composition and yield of the
essential oil.
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RESULTS AND DISCUSSION

Our results shown in Table 1 illustrate the important influence of the sample
preparation on the composition of the essential oil extracted from the leaves and

twigs of black spruce. Our results are in agreement with previous work#; however,
Table 1 shows the identification of sixteen new constituents. Fourteen of the new
constituents found in P. mariana have also been detected in P. glauca and references

to their chemicoecological role have been givenS.
From our results, the following observations can be made:

i) the concentration of bornyl acetate is markedly reduced from 41.8 to 29.6%
after maceration ;

il) the concentration of the other major compounds is significantly increased after
maceration: a-pinene (7.4 and 13.5%); camphene (14 and 21.2%);

iii) the yield in essential oil, relative to fresh weight, is increased after
maceration from 0.5% to 1.0%.

A thoronghly extracted essential oil obtained after maceration contains less

bornyl acetate (29.6 vs 41.8%), more a-pinene (13.5 vs 7.4%) and more camphene
(21.2vs 14.0%) than the easily extractible oil obtained without maceration.

These results may be explained in different ways.

First, it has already been observed? that the concentration in bornyl acetate is
far more important in the leaves (46.5%) than in the twigs (1.3%). For c-pinene,
the corresponding results were reported: leaves (8.8%) and twigs (18.4%);
however, for camphene, the concentrations are as follows: leaves (19.1%) and
twigs (0.9%).

Secondly, assuming that the relative contribution of physical factors such as
volatility and solubility in water as being negligible for bornyl acetate, camphene
and o-pinene, chemical factors might also be involved to explain the decrease in the
concentration of bornyl acetate and the increase in the concentration of camphene
and o-pinene after maceration, such as the formation of the carbonium ion after
elimination of the acetate group and the subsequent rearrangement of this ion into o-
pinene and camphene. Similar routes have already been postulated in biogenetic
relationships of terpenes!O.

The abundance of black spruce, its prime importance to the pulp and paper
industry, the emergence of new techniques of extraction!! and separationl2-14

operational at the industrial level combined with the techniques of biotechnology15
applied to terpenes should enhance the economic development of wood by-products
such as essential oils and their constituents.
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EXPERIMENTAL
Collection and Preparation of Samples

The foliage of black spruce was collected from 20 to 25-year-old trees located
in the Chicoutimi vicinity in winter 1984. The delay between the collection of the 3
samples from ten different trees was reduced to a minimum. Leaves and twigs
were placed in plastic bags and kept in a cold room at -20°C two or three days
before extraction. Maceration was performed on leaves and twigs using a blender
in a cold (5°C) water suspension for 2 minutes.

Compounds were identified by retention time and GC-MS analysis as
described previously8.
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