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Abstract

Background and aim: As a result of population growth, paper and wood products
consumption has increased, and restrictions on using forest wood raw materials initiated the
utilization poplar trees as fast-growing spices. The aim of this study was to focus on identification
and comparison of the phenolic chemical components in poplar woods (Populus nigra and
Populus deltoides).

Materials and methods: In this study, three trees from each poplar tree were randomly felled
in plantation near Nowshar, Iran. Then three discs were cut from each log. At first, wood was
grounded and then wood flour extractive were measured using TAPPI standard procedure. Wood
flour was extracted by acetone and extractives residue was added to BSTFA reactor and samples
were kept in constant temperature bath at 70°C for an hour. The extractive samples were then
analyzed by GC/MS. The compounds were identified using GC diagram which shows abundance
and retention time of each compound, and calculation of quartz index and Adams table.

Results: The result of GC-MS showed that there exist 68 and 105 compounds in wood of
Populus nigra and Populus detoides, respectively. di-Limonene (30.26%), bis (2-ethylhexyl)
phthalate (10.07%), Gamma-Sitosterol (1.06%), Hexadecanoic acid (2.0%), gamma-Terpinene
(4.02%) and 4-Hydroxy-Benzoic acid (3.62%) were the most important compounds in wood of
Populus detoides. There were the Limonene (25.62%), Anymol (5.29%), gamma-Terpinene
(3.38%), 1, 2-Benzandicarboxylic acid (2.00%) and bis (2-ethylhexyl) phthalate (0.68%) as the
most important compounds in wood of Populus nigra.

Conclusion: The gas chromatographs showed that Limonene, Benzene methanol, alpha-
Terpineol, beta-Bisabolene, Hexadecanoic acid and bis (2-ethylhexyl) phthalate were the 7
common compounds in the wood of Populus nigra and Populus deltoides. These compounds can
play an important role in the durability and consumption of these woods.

Keywords: Black poplar, poplar, retention time, BSTFA, gas chromatography, mass
spectrometry.
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Table 1- Some of important extractives chemical compounds in wood of Poplar

Chemical Component Retention time (min) Area (%)
beta-Myrcene 10.313 0.58
O-Cymene 11.451 1.22
di-Limonene 11.594 30.26
Benzene methanol 12.312 1.07
Gamma-Terpinene 12.622 4.02
1H-Imidazol-2-amine 15.572 2.23
Alpha-Terpineol 16.956 0.26
5-methyl-3-heptanol 17.073 1.35
Beta- Bis abolene 25.404 0.73
4-Hydroxy-benzoic acid 27.836 3.68
Hexadecanoic acid 35.256 2.00
9,12-Octadecaienoic acid 38.419 3.50
Bis(2-ethylhexyl)phthalate 45.153 10.07
Norolean-12-ene 47.760 0.57
Olean-12-ene 47.824 3.23
gamma-Sitosterol 48.517 1.06
Viminalol 51.085 3.01
Acetic acid, Pantyl ester 51.706 3.29
Alpha-Amyrin 52.967 0.94
Stigmast-4-en-3-on 60.128 10.48
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Table 2- Some of important extractives chemical compounds in wood of wood black poplar

Chemical Component

Retention time

(min) Avrea (%)
Glycerol acetone 8.734 1.26
Limonene 11.600 25.62
Benzene methanol 12.312 0.94
Gamma-Terpinene 12.622 3.38
Alpha-Terpineol 16.963 0.38
Beta- Bis abolene 25.404 1.25
di-1sopropylidene mannitol 28.289 2.32
Agarospirol 28.464 0.91
Isoledene 28.845 1.84
Anymol 29.551 5.29
Tetradecanoic acid 231.245 0.1
1,2-Benzendicarboxylic acid 33.354 2.00
Hexadecaienoic acid 34.421 1.86
Hexadecan 37.643 0.16
9,12-Octadecaienoic acid 38.432 3.04
Octadecaienoic acid 38.911 0.78
Eicosane 41.110 0.82
Totarol 41.453 0.71
Bis(2-ethylhexyl)phthalate 45.140 0.83
Stigmastan-3,5-dien 59.791 2.48
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Fig. 3. Chemical Structure of di-limonene (1), Bis(2-ethylhexyl) phthalate (2) and 1, 2-benzene d-carboxylic acid
(3) identified in wood of poplar and black poplar.
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