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Fig.1. Dispersion of Siberian elm (right), Common elm (middle) and Mountain elm (left) (Parsapajouh, 1993 and
Sabeti, 1994).
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Fig. 2. Gas chromatograph of extractives chemical compounds in wood of Siberian elm

5T ez o) Jols il slpe ons plolis Ol 5 p oo 5 (S =) Jsis

Table 1. Some of important extractives chemical compounds in wood of Siberian elm
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Fig. 3. Gas chromatograph of extractives chemical compounds in wood of Common elm
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Table 2- Some of important extractives chemical compounds in wood of wood Common elm
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Table 3- Some of important extractives chemical compounds in wood of Mountain elm

SLS 5 eb 1350 oo
-v...jr s.é)b_.u-) . Jf.).é“‘
Chemical Component Retention time o
(min) Area (%)
2,4-bis(1,1-dimethylethyl) phenol
Jsdlei—\— o 0l 5— AVEO 32073 1.80
5,6,7,8-tetrahydro-1-naphthalenol
ol 32.354 0.56
Tetradecane
Al S sliy gl JolS-F— ze -V 3381 0.22
3,7- dimethyl-6-octenylester Pentanoic acid
DA N = S e 34.389 0.27
8-methoxy-1-acetonaphthone
el S35 15 35.120 0.13
Hexandecanoic acid
J Pl dmsn - N-F 35.851 1.89
4-(N-1sopropylamino)-6-phenyl
ool 055 39.169 0.14
Quinindoline
el SS9 5 80 050 7T 44.273 0.34
1,2-Benzenedicarboxylic acid
. Z =
S (Jd J#T) o 45.334 93.40
Tetrapentacontane
el SIS oy Sa 46.149 0.01

2-hexylester phtalic acid




OV (LS JoY) e S5 ormed e

352y el 5 5 e S 5 Lo 3 S pde O 504
.(Vaysi, and Habib Porian, 2022) »,I»

J:.)"‘_Y)Mg{\ﬁsjdsﬁ\)bmur‘;j\ﬁ);wjj
ol 313 35y e 5 Ll o) 5 s s YL (5
0 wud 4k 5 ¥4-/07 g/mol JsSUse 055 b oS5
L5 ol S mle am s YA g slos 551 Sl as s
(Vaysi, 2017) (# JSa) ol CoaHas0 st Jpo 3
Sl 50 8 60 05T 5 2525 0l S350 pegdle
& e 3 G200l b b 0 e s sl 3T g s
VT polie 48 sls s s Sl gl ae e
5SS 5 GA/YA) s) ShSss S 60 oY s
Vaysi, ) aias o sz cpl O pae 5 plos 5o age Julse
(2013

ol el e Ko saz Lt e S5 K
o Sl Slaol 4 a5 (SU T e 5 ol L) Jluis L
S e aslis
a S sS S IS S w oS el Slas)T S0
(0 JSa) 25ls e K5 5 el s 5l e S5
)l \}JJT P S C I PR PR VAR SP-N e gP VN | &7
sdd axle oy 5h 03,53 e il oo Sl s IS
ol S 5 T e s 4 i I 51 e
e e el 5 LK, LS el
PR PR U0) R LT PRI I BU- S JRON |t
S 3l S s gl 1) ol sls Glsl b 5 (U sl
oAl Ky SBa 8 ets Al 5 25 )
Sl 8 o a5 ol 2 Gy 280 i Cools
el 50 e o3zl 3L st oy

3 3550 SOy jtage bap) S giles Sy a5 |

g Chbe Y« 5,5

Ol 5 a0 SLS 5 ol 0 ) C\“ PG <
glal o slasl (p tage o pb pLSLST oS3l %
C\‘ 5351 sl Cam s e plolis sus t\.,;z\, W
Sasles 65 WY & ] S g1 155 ol 1)
o 53 28 (G sl &y\dg \S.s Lsi —q 5 sl

YYs

on glomnt eliad alin s plulis Gan b Gudis 0

Al el e 5 gl Ol G s e s (o A
s s> 5o aS sl ol Uarbfj\-«j; aslie 5 )
o £ pleld CS 5 VA 5 FY NV F 4 sl s sl
SEENZYNV/YY) V- S0 -0 &S, sba
=¥) et 5 (4o /38) s (N0/FY) sl SiknS51 S
) Vs (R sl
| 5= AN E D owimad ol 351 Gsm 53 SLS 5 ot srage
o= (sl Jmem VA= Jute (63-OF— 5,00
s\ 5 UAY/FF) s s —LE (4VA/09)
5 o35 polie cp iz Gl (LO/VY) dpel S8 S

9039 polde o iy bl (V/- -

=Y) G e sz 0o e gl 50 LS 5 o e
V= syasl m= AVEO (AY/FL) oV (e ol
(o /YY) ool gl=\ = S g2e=A 5 (LV/A-) sl
b OLS 5 ol DLl enl 5o Ko OLS 5 0 tege
Lok 938 asbe ol ol S o 0l S 650 casy
AY/4 AY/F AY/E IN/Y XF/Y 2 s e g
Seoi o sbawl baS ol s cwl aos VY
o glls sl Koe S 5 sl Kl
LS-VY A CS 5 7 aSals C\"‘ (Torkman, 1992)
L R TN [ R CARNR N SRRV IR gt L
s s Y (oS L= Y) e s el S8y S
Ck‘“ 5 al31 oz o il e St O g0 gl NN
5 Aol S5 158 s 1w o) 8 sS oS5 ¥

3,05 S gm s S i Oy gody YL (S =Y e
S 1R o s S5 Y sl gle o o
a3 5 S e VL (oS Sl Y) e 5 Ao
(JsSa JT) 5 05 5 48 ol ol Wapd £ 5L 8
3575 0900 85 aw A (S 0 S e O pony Y
5 e GC-MS bl S5y S 51 Jols LIRS
1550 oS5 L ol 53 0085 oS 5 a8 oy olis
JY) e s el S8 S (93 oY 5 ) O
Sl G s o S ate OLS 5 OV (JU{”


https://fa.wikipedia.org/wiki/%D9%87%DB%8C%D8%AF%D8%B1%D9%88%DA%A9%D8%B1%D8%A8%D9%86_%D8%A2%D8%B1%D9%88%D9%85%D8%A7%D8%AA%DB%8C%DA%A9
https://fa.wikipedia.org/wiki/%D8%A8%D9%86%D8%B2%D9%86
https://fa.wikipedia.org/wiki/%D9%81%D8%AA%D8%A7%D9%84%DB%8C%DA%A9_%D8%A7%D9%86%DB%8C%D8%AF%D8%B1%DB%8C%D8%AF
https://fa.wikipedia.org/wiki/%D9%BE%D9%84%D8%A7%D8%B3%D8%AA%DB%8C%DA%A9
https://fa.wikipedia.org/wiki/%D9%BE%D9%84%D8%A7%D8%B3%D8%AA%DB%8C%DA%A9
https://fa.wikipedia.org/wiki/%D9%BE%D9%84%D8%A7%D8%B3%D8%AA%DB%8C%DA%A9
https://fa.wikipedia.org/wiki/%D8%B1%D9%86%DA%AF
https://fa.wikipedia.org/wiki/%D8%B1%D9%86%DA%AF
https://fa.wikipedia.org/wiki/%D8%B1%D9%86%DA%AF
https://fa.wikipedia.org/wiki/%D8%AD%D9%84%D8%A7%D9%84_(%D8%B4%DB%8C%D9%85%DB%8C)
https://fa.wikipedia.org/wiki/%DA%AF%D9%86%D8%AF%D8%B2%D8%AF%D8%A7%DB%8C%DB%8C
https://fa.wikipedia.org/wiki/%D8%AD%D8%B4%D8%B1%D9%87%E2%80%8C%DA%A9%D8%B4
https://fa.wikipedia.org/wiki/%D8%AD%D8%B4%D8%B1%D9%87%E2%80%8C%DA%A9%D8%B4
https://fa.wikipedia.org/wiki/%D8%AD%D8%B4%D8%B1%D9%87%E2%80%8C%DA%A9%D8%B4
https://fa.wikipedia.org/wiki/%D9%85%D8%AA%D8%A7%D9%86%D9%88%D9%84
https://fa.wikipedia.org/wiki/%D8%A8%DB%8C%D8%AF_%D9%84%D8%A8%D8%A7%D8%B3
https://fa.wikipedia.org/wiki/%D8%A8%DB%8C%D8%AF_%D9%84%D8%A8%D8%A7%D8%B3

Y¥v

55 WGl Can 5o sas plelis oWl o 5005l 5 s
Vaysi, 2013) el sz il ool 5 sl s
oS ol ol 5 el S5k S anylie (Hossieni, 1991;
252y St S5 N I 28 Con 5 iy o
oo el SheaS 5 S cp sl asle SLS 5 &S 50
0555 ol SE S s s =Ll (155 bl
Gz Bpae 5ol 53 ool (i Ky oSS

AVaysi, 2016) azl, 1> 14l S

Y oles YA Mo o) B2 5 G psle Oliiow aalilss

o) VSJ}L,U\ J,Ja & (G L;\.a:u'bj) & .,\.c\SJ».s SR
Mg s (Pitch) 3 JSKew gl o rage oS S e son
.(Mirshokraei, 2002) c..| J&\S
059 &S wal Jﬁj’wﬁ.yw—\-&\f 4 S5 ﬁ.é
VWENFL ol s dhi s FAF/VAGIMOl T ST
CR e el CogH500 u;\.‘.a...w J}ajs \; b“/S/duLw PSSR
sl S ilisn 5 ST -V Y A e plisl o sloind

éﬁ 5 slols)

Fig. 5. Chemical Structure of Naphthalene (1), gamma-cytosterol (2) and 1, 2-benzene d-carboxylic acid (3)
identified in wood of Siberian elm, Common elm and Mountain elm.
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Abstract

The aim of this study was to identify and compare the phenolic components in wood of
Siberian elm, Common elm and Mountain elm woods. For this purpose, the samples were
randomly selected from of Siberian elm, Common elm and Mountain elm woods in Nowshahr's
forest region. Then, flour and ash were prepared from these woods separately using TAPPI
procedures. Then the wood flour were extracted by acetone solvent and extractives were
transferred to glass vial and BSTFA reactive agent was added. Extracted samples were injected
to the GC/MS device for analysis. Identification of compounds was done by retention time of
each compound, calculation of Quats index and Adams table. The result of GC-MS showed that
there were 116, 41 and 18 compounds in wood of Siberian elm, Common elm and Mountain elm
tree, respectively. 5-Hydroxy-calamenen (21.23%), 1-Naphthalen carboxylic acid (15.41%),
Naphthalene (0.96%) and phthalate (1.00%) were the most important compounds in wood of
Siberian elm. The 5,6,7,8-tetrahydro-2,5-dimethyl-8-(1-methylethyl)-1-Naphthalenol(18.59%),
Gamma-Sitosterol (13.44%), bis (2-ethylhexyl) phthalate (12.28%) and 1-Naphthalen carboxylic
acid (5.73%) were the most important compounds in wood of Common elm,. There were the bis
(2-ethylhexyl) phthalate (93.40%), 4-(N-Isopropylamino)-6-phenyl (1.89%), 5, 6, 7, 8-
tetrahydro-1-naphthalenol (1.80%) and 8-methoxy-1-acetonaphthone (0.27%) as the most
important compounds in wood of Mountain elm tree. In addition, the results showed that 9,12-
Octadecanoic acid, Hexadecane, Dodecan, Tetradecan, 1-Naphthalen carboxylic acid and bis (2-
ethylhexyl) phthalate were the six common compounds in the wood of Siberian elm and Common
elm tree woods. Qoinindolin, Tetradecan, Hexadecanoic acid and bis (2-ethylhexyl) phthalate
were the four common compounds in the wood of Siberian elm and Mountain elm tree woods.
Tetradecan, Hexadecanoic acid and bis (2-ethylhexyl) phthalate were the three common
compounds in the wood of Common elm and Mountain elm tree. The gas chromatographs showed
that Tetradecan and bis (2-ethylhexyl) phthalate were the two common compounds in three spices
of elm trees wood. These compounds can play an important role in the durability and consumption
of these woods.

Keywords: Siberian elm, Common elm, Mountain elm, Retention time, BSTFA, Gas
Chromatography, Mass Spectrometry.



