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Figurel. Dispersion of Hornbeam (right) and Iron wood (left) (Parsapajouh, 1993).
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Figure 2. Gas chromatograph of extractives chemical compounds in wood of hornbeam (Table 1)
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Table 1. Some of important extractives chemical compounds in wood of hornbeam (Fig. 2)
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Figure 3. Gas chromatograph of extractives chemical compounds in bark of hornbeam (Table 2)
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Table 2. Some of important extractives chemical compounds in bark of hornbeam (Fig. 3)

SlS 5 b (4535) 5,150 ol (4o )0) gmie ) cla“
Chemical Component Retention time (min) Area (%)
LSl m S Jize S
OLS el 5 A S 10.093 26.05
Octamethyl cyclotetrasiloxan
3L S -A
ik s 14569 1.42
8-Dibanzcarbazole
HlS S b S Jie S
DL A g o Jie 5 15.649 1157
Decamethyl cyclopentasiloxane
S o 17.984 25.72
Isobutyl nitrate
-n - F\'|/ e
ool 05 M = 0 18.706 3.25
N-nitro-cyclohexanamine
| Swl=
St 19.155 0.49
Oxo-acetic acid
LS |-£ =S
OLS sl 2o f JilS0 20.688 3.83
Dodecamethyl cyclohexasiloxane
Dbt eulin sl Joe (8512 25.061 1.98

Tetradecamethyl cycloheptasiloxane




\OA

Y Jsdx asls

Sl el 2 51 K

Ol o e (52150 28.968 1.47
Hexadecamethyl cycloheptasiloxane

Sl s e S5LS)

O el IS e 1S5 32.364 0.89
Octadecamethyl cycloheptasiloxane
=\ = S g —A Y- oY
S e e e 33.580 3.25
2-Methoxy-3,8-dioxocephaloax-1-ene

oV (S Jsl-Y

(e JtT) e 45.017 3.86
Bis(2-ethylhexyl)phthalate
GIO/AF) aped S5 8a N (F/¥0) oSl s 5 sz ol sl 5 1 S Sl S 5l Jols s

NVAVAZA) JESW R SRRV R SESIN [ R4 JAV.) RRACHFLN
doel S S o0 oY 5 ) 5 (4e/0Y) ik
5 ¥ Ue) wae plels OlS 5 o rege olsea (/2F)

Y Joos

Abundance
1.1e+07

25.666

1e+07
9000000
8000000
7000000

6000000 22.685

17.159
5000000

4000000

6.896
3000000

10.635
2000000

1000000 16.87.

16648 1 12T

AMU“L“WJ gl LY :

20 Q0 25.00

| 10?122
O
500 1000

[P WY

1500

Time-->

27.528

.p69

3000
Figure 4. Gas chromatograph of extractives chemical compounds in wood of Iron wood (Table 3)
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Table 3. Some of important extractives chemical compounds in wood of Iron wood (Fig. 4)
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Figure 5. Gas chromatograph of extractives chemical compounds in bark of Iron wood (Table 4)
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Table 4. Some of important extractives chemical compounds in bark of Iron wood (Fig. 5)

AWML ook ol e 2 e
Chemical Component Retention time (min) Area (%)
Q\S;
10.612 4.46
Decane
5\
ons 17.120 9.94
Dodecane
NEERES 22.644 10.34
Tetradecane
5 (Ul Juze 59V 5)) e oY
g J‘ e VN T 25613 25.14
2,4-Bis(1,1-dimethylethyl)phenol
S5l Kam
sl 27327 1.43
1- Hexandecanoic acid
A8 L
R 27.48 4.36
Hexadecane
Salea—
Jsk, 31.707 1.34
1-Heptadecanol
oS
31.842 1.63
Octadecane
S| M e =Y
el O ’*_; SromT 35.316 2.72
1,2-Benzenedicarboxylic acid
e 2l —F 0 o oF V- i—f
J o ey =750,77 ”_’b 35.348 5.23
4-Fluoro-2,3,4,5,6-pentamethylbiphenyl
Al Kb (63l Al giali—F F
T TR 82 S e e 38.628 3.48
6,6-Diamino- ester Diphenic acid
e
T 41545 2.96
Pecharin
SV ( s Sa Jsl-Y
= J”g" & )‘”‘ 45.153 22.23
1,2-Benzenedicarboxylic acid
3| e —0— Js—¥
ool dee =0= 45 50.802 2.76
2-Phenyl-5-methylindole
—dee 5 50 5 Ymaoud 7Y 5V e gl S

=) e 9 oSkl 5SS Jite WS (penS) (g3-P
s SLS 5 e olaea oV (S s
Jee LTS s pllis (S 5 Y0 e Cangy 53 cizan
oV (JoSe Jsh-Y) Gew s OLSTshe |5
Lol Spilos S amlio b LS o age Olsien

OS5 awlie 5 plils ‘C\J;g;w\ Goa b g ol

Sl 5 5 e Sy s o sl slge 3 5 9mpe JI
— 58 B S sles S 5 aan il Gl 9% 5l eoliad |
r\f,’;\ﬁj; S Jeols C’L” % r\.g:.]\ o b
S5V S sl las 5 jee Csn ol Al olse 38



GmOA = e\ 5 (1A3/5-28/F) sl SihouS 5 S
(Fe/a¥= /YY) Jlisuall s -V Y FF- S
Sl Oz 5 25 pleard Sl 5 fege Ol
oo e Sl e Ve 5000 Voo el aid av s
2 S e 2S5 S (Kiaed, 2016) aesl
sl (5555550 5 oS5 ) ol L el sy
el s gl Gloss gl 5 2005 52y 56 56 8
olS 5 el L,w-juahar; OS5 opl 5 g2
ol 0o 8wl ) OS5 our slaal JI
Sz S g5 4 ar s L OLSS ol s Jolouls
oz o S8 6, e b e b 1 sl e
Al aals dal 5 5 e Gy s
9 Sy H e 6\-%\)?33\-‘3; awlie 5 )
JoY) o S5 S 3l Gl 55 e s el 48
35 ol gy 5 s 53 S e o pon SV (S
SN 03 by S5 ol ol sy 58
Gl 5 ol 8 sl a5 0 b Al ¥4 -/08 g/mol
QT lond Joe b 5 a2l é\,fu«'i\-w a5 YAO oe
$ba5S slaol S5y S alia (5 JS2) el CaaHaO
D1 =Y) 5 o —55 S ¥ S ol o5 S
oot o i s a3 Csa 5s oV (S
w0l S5 5,050 peode (VaYsi,2019) 5,05 595 5 S i
50 ISl 5 sl SheaS e S 0 oY 5 ) ssms
c\-v ey oo B A v 5 Ol Ll 5 sl Csn
$> oY 5V YL ol &S b plas s olidss

55 oot Jelse 1 (S s (A4 /TA) sl SheS 5 S

\PY

dete 83 OLS o 150 e LS oS 5ls OLES
LS s bty IS Lo 5355 DLS sl 251
o A e 5513508 08 e o, IS e 513
SlS 5 olasa oY (J;J{a Js=Y) e s OLS Sl
OleS 5 5 S Ated e Gy 5 s o S ide
)&W\ﬂ)&wmlljﬂwﬁ.}yﬁjéﬁ
sdd b ol Bolas gl eSS ol ol LS
= o Slis mle S ol 1 IS Je W) o
4l @\A P FYRPPC S VUV COUUIIPCIW I I It X,
Shols S5 o) ol it clblne Y e S
axy £ sl aas (Ya£/2\ gimol JsSUse o5
5wl ol 8 sl 4y WO e ey 5 o) S sl
e WS (P USa) el CeH2404Sis o] s Jpa 5
Sl Gy o, wo 5o LSl | GiSn
48 02 5 ol O e 5 g s ) (s ) Bl
2ol a8 s SY
Al e 8 S5, S 5l Jols ml
oY eas glele OS5 28 5l aS sl gl Aol O
(5o Joho7) G 5 (sl e 53 51) o ¥
g ol i) ot el Szl 5 Sl (oY
S5 WA Al Cns 5 e s OS5
() Jote 637N 5 V) =¥ 5 ¥ Sooba iz pluls
it Jod) e —0= =Y 5 o5 oLl (J8
2 sls plas bapl S ley S aslio 5 puy i OS5
oY 5\ Ol 1R s 1w oS5 55 ol LS 5
eV (oS JshY) e s el S8, S 0

o 8 Y N ollSs S ob gl olids L



\£Y

Y a)\.e...u\ﬂv.,\.B‘u\j\ .,\.C\S} < 9> r}l& g)\.c..j;v PN

o

d:—\j\)w—fj* )(V)uljjiw“(“)@yu (&.Jﬁ&"—Y)W‘(\)'\?’Jw}‘; ‘_;.50}‘4'—* o\ JL’wa—f‘Jg&

S s Su) Cang 5 @z o3 el olulis (0) ol g |5 s e UST 5 (F) 8 (Js) e
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Abstract

The aim of this study was the identification and comparison of organic chemical compounds
in wood and bark of hornbeam and ironwood trees. For this purpose, the samples were chosen
randomly from heartwood and bark of hornbeam and ironwood trees in Nowshahr's forest region.
Then, flour and ash were prepared from heartwood and bark of hornbeam and ironwood trees
separately by TAPPI test methods. Then extractives were separated from wood flours by acetone
and extractives residue was transferred to glass vial and BSTFA reactive agent was added. Then
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 19 and 25 compounds in wood and bark of hornbeam tree, that
Octa-methyl-Cyclotetrasiloxan and bis (2-ethylhexyl) phthalate were the important and common
components in wood and bark of hornbeam. There were 66 and 18 components identified in
wood and bark of ironwood tree that decanese, tetradecanese, hexadecanese, 1,2-
benzenedicarboxylic acid and bis (2-ethylhexyl)phthalate were important and common
components in bark of ironwood. These compounds can be very important in durability and
consumption of wood and bark of hornbeam and ironwood trees. Comparison of chromatograms
showed that bis (2-ethylhexyl) phthalate exists as a common components in heartwood and bark
of hornbeam and ironwood trees.

Keywords: Hornbeam, iron wood, mass spectrometry, gas chromatography, organic chemical
compounds.



