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required by Iran’s wood and paper industries, the utilization of lignocellulosic
resources such as bagasse, reed, bamboo, cotton linters, cotton, kiwi pruning
waste, rapeseed waste, and others plays a vital role in the country’s fiber sector.
Among these, bamboo and reed being renewable resources should not be
overlooked, as their stalks can supply a portion of the non-wood lignocellulosic
materials of Iran's industries. This study was conducted to identify the mineral
elements and chemical components of organic matter (in reed and bamboo
stalks).

Materials and methods: Thirty reed and bamboo stalks were selected and
harvested from the western region of Mazandaran. Initially, stalks flour and ash
content were prepared according to TAPPI standard methods. The types and
concentrations of mineral elements were determined using 63% nitric acid and
an atomic absorption spectrometer. Then, the extractive content of the samples
was measured. The extractives were isolated using acetone solvent, and the
remaining extract was transferred to a glass vial. BSTFA reagent was added, and
the samples were heated in a water bath (bain-marie bath) at 70°C for one hour,
followed by injection into the GC-MS system. Compound identification was
based on the retention-time diagram, calculation of the Kovats index, and
comparison with the Adams table.

Findings: The results indicated that bamboo stalks had higher absorption levels
of zinc, copper, and magnesium ions compared to reed. Conversely, reed stalks
showed higher absorption of iron, lead, potassium, and manganese ions. GC-MS
analysis revealed 96 compounds in reed stalks, with 2-Phenyl-N-methylaniline
(25.99%), benzaldehyde (20.70%), 1,2-benzenedicarboxylic acid (11.48%), and
xylene (1.16%) being the most prominent. In bamboo stalks, 104 compounds
were identified, with benzaldehyde (46.43%), iron monocarbonyl (1.94%),
bibenzyl (1.58%), and vanillin (0.09%) being the most abundant.

Conclusion: The findings showed that magnesium had the highest absorption in
reed, while lead had the lowest in bamboo. Chromatogram analysis identified
nine compounds xylene, benzaldehyde, benzyl chloride, benzene methanol,
dodecane, tetradecane, bibenzyl, octadecane, and 1,2-benzenedicarboxylic acid
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as common to both reed and bamboo. Vanillin and iron monocarbonyl were
specific to bamboo, while bis (2-ethylhexyl) phthalate and gibberellin A3 were
specific to reed. Among these, benzaldehyde was the most prevalent compound
in both plants, indicating its potential role in the future applications of reed and
bamboo stalks.
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Tab. 2- Identified organic compounds in the reed stem (Fig. 4)
Retention .
0,
Area (%) time(min) Composition Row
1.16 6.813 Xaylan 1
20.70 9.297 Benzaldehyde 2
0.19 11.141 Benzyl chloride 3
1.26 12.402 Benzene methanol 4
0.34 17.086 Dodecane 5
25.99 20.585 2-Phenyl-N-methyl-aniline 6
7.74 22.345 2-Propanoic acid 7
0.55 22.610 Tetradecane 8
4.86 25.682 Bibenzyl 9
1.39 30.010 a-Phenyl-benzene ethanol 10
0.15 31.828 Octadecane 11
0.68 33.354 1, 2- Benzene dicarboxylic acid 12
0.16 41.097 1-Octadecane 13
1.56 44.396 I-Cosan 14
1.37 45.166 Bis (2-ethylhexyl) phthalate 15
0.65 47.081 Hexadecane 16
0.33 60.315 Gibberellin A3 (GA3) 17
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Tab. 3- Identified organic compounds in the bamboo stem (Fig. 5)

Area (%) Retention time(min) Composition Row
1.79 6.955 Xaylan 1
46.43 9.407 Benzaldehyde 2
0.40 11.205 Benzyl chloride 3
0.70 12.531 Benzene methanol 4
1.19 12.816 Benzene methoxy methyl 5
0.46 13.120 Propanoic acid 6
0.50 17.098 Dodecane 7
0.43 32.610 Tetradecane 8
0.09 20.470 Vanillin 9
1.58 25.689 Bibenzyl 10
1.57 26.788 [-Cosan 11
1.81 30.036 Benzene methanol 12
0.24 31.827 Octadecane 13
0.54 35.217 Dibutyl Phthalate 14
1.94 35.217 Iron, Monocarbonyl 15

1.23 45.166 1, 2- Benzene dicarboxylic acid 16
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Fig. 6. Some of the most important organic compounds identified in reed and bamboo stem:
1, 2-Benzenedicarboxylic acid (1), Bis (2-ethylhexyl) phthalate (2), and Benzaldehyde (3)

uuj w ..AS)\.) S99 )’t"’\-f 9 Lf; ABLN DL 5}-#.4
o OS5 5 el Bl 5 Lis S ‘CPT 5 ol
Sy o 8l 53 Ay o e 5 OV (L5 Je-Y)

ooy eS 54 a8 ol plas ur\;,su}; dao s

S 3od Sl SeeS 55 60 050 =Y ) 5 oSS



R.L.F.R

VO AR YA IR n)M‘f\)la‘Q‘j‘)ﬁsjwﬁrjhumuu@ 9

ool o o a8l 5o ol Slade 4 s C’L" 4 dx g
Ol ol oS 5 » o s 25y
Ll s o5 Sor o 5 Slaas] sl oles b olas
SRR R ‘U(j u,a\-w-w OS5 05 35z e s
5 S s Sy samaplas (e olS s chle
Lo s cpl ol sLE ) 51 S sl Sl

S5 O\.a:\.:f ol v‘iﬁ)b 9 o seslazd) s .,\3\33'64

sl

References

-Baibagyssov, A., Magiera, A., Thevs, N. & Waldhardt,
R., 2025. Resource Characteristics of Common Reed
(Phragmites australis) in the Syr Darya Delta,
Kazakhstan, by Means of Remote Sensing and
Random Forest. Plants, 14(0), 933.
https://doi.org/10.3390/plants14060933

-Cabafias-Romero, L.V., Cusola, O., Buruaga-Ramiro,
C., Valls, C., Roncero, M.B. & Valenzuela, S.V.,
2024. Flax biorefining for paper production.
Cellulose, 31(7), 4497-4508. https://doi.org/10.1007/
$10570-024-05866-0

-Chen, X., Wang, X., Gu, S., Huang, A. and Cheng, H.,
2025. Effects of alkali treatment on the bending and
fracture behavior of biomaterial bamboo. Polymer
Testing, 143, p.108715. https://doi.org/10.1016/
j-polymertesting.2025.108715

-Ding, Y., Li, M. & Zhang, X.,2021. The role of phenolic
compounds in plant metabolism and stress responses.
Journal of Plant Biochemistry and Biotechnology,
30(3), 291-299. https://doi.org/10.1007/s13562-020-
00564-9.

-Fidelis, M., Tienaho, J., Brannstrom, H., Korpinen, R.,
Pihlava, J. M., Hellstrom, J., ... & Kilpeldinen, P.,
2023. Chemical composition and bioactivity of hemp,
reed canary grass and common reed grown on boreal
marginal lands. RSC Sustainability, 1(9), 2202-2223.
https://doi.org/10.1039/d3su00255a

-Hawanis, H.S.N., Ilyas, R.A., Jalil, R., Ibrahim, R.,
Majid, R.A. & Ab Hamid, N.H., 2024. Extraction and
characterization of  morphological, physical,
physiochemical, thermal, and chemical composition
of five bamboo malaysian species. Cellulose, 31(13),
7941-7952. https://doi.org/10.1007/s10570-024-
06090-6

-Koviacs, S., Szigeti, J. & Varga, M., 2020. Bioactive
compounds and their role in plant defense
mechanisms. Environmental and Experimental

ST ey i i b

S ol 254 5 olee ol 2t Coanl Sl 5 g
5 sl Bl o oas pllis S5 o mi 5 o tege D)
ol St il b las S5 S sl ol g
NIV YRV u-ufv\-> sl S L (j S5 K S
A8 o) 5 en s Sslos,l sl ool ,\;,\JT}Q
sl 5o @LM« ssls ﬁ;ﬁ @\Mwﬂ sleasbe
el il g At o L S wmb bl
b oomzan 5 b s S (S ‘:ﬁb) BN M-’ﬂﬁ

Botany, 177, 104112. https://doi.org/10.1016/
j.envexpbot.2020.104112

-Latif, M., 1995. Bamboo in Malaysia, past, present and
future research, proceeding of 4" international
bamboo workshop, Thailand, 39-45.

-Liu, Y., Zhang, S. & Chen, X., 2020. Heavy metal
accumulation and its physiological effects in plants:
A comparative study of bamboo and other species.
Environmental Pollution, 263, 114485. https://doi.
org/ 10.1016/j.envpol.2020.114485

-Mahdavi S., Habibi M., Salehi K. & Familian H., 2006.
Comparative investigation on pulp production from
Reed (P. Australis), Iranian Journal of Wood and
Paper Science Research, 21(24), p60.

-Idris, M.A. & Mohamad, A.Z.M.Y., 2002. Bamboo
shoot utilization in peninsular Malaysia: A case study
in Pahang. Journal of Bamboo and Rattan, 1(2), 141-
155. https://doi.org/10.1163/15691590 2760181612

-Rogerson, AN.O.K.Y.E., Edi Suhaimi, B.A.K.A.R.,
Jegatheswaran, R.A.TN.AN.SIN.GAM. &
Awang, K.B., 2016. Bamboo properties and
suitability as a replacement for wood. Pertanika
Journal of Scholarly Research Reviews, 2(1), 63-79.

-Santos, E.L., Silva, AM. & Pereira, M.G., 2019.
Antioxidant and antimicrobial activities of bamboo
(Bambusa spp.) extracts. International Journal of
Molecular Sciences, 20(24), 6084. https://doi.org
/10.3390/ijms20246084

-Technical Association of Pulp and Paper Industry, 2009.
Standard Test Methods. Tappi Press, Atlanta, GA.
USA.

-Tocco, D., Carucci, C., Monduzzi, M., Salis, A. &
Sanjust, E., 2021. Recent developments in the
delignification = and  exploitation  of  grass
lignocellulosic biomass. ACS Sustainable Chemistry
& Engineering, 9(6), 2412-2432. https://doi.org/
10.1021/acssuschemeng.0c07266

-Vaysi, R., 2019. A study on the possibility of



http://fa.wikipedia.org/wiki/%D8%A2%D9%84%D8%AF%D9%87%DB%8C%D8%AF
http://fa.wikipedia.org/wiki/%D8%A2%D8%B1%D9%88%D9%85%D8%A7%D8%AA%DB%8C%DA%A9
http://fa.wikipedia.org/wiki/%D8%B2%D8%B1%D8%AF%D8%A2%D9%84%D9%88
http://fa.wikipedia.org/wiki/%DA%AF%DB%8C%D9%84%D8%A7%D8%B3
http://fa.wikipedia.org/w/index.php?title=%D8%A8%D8%B1%DA%AF_%D8%A8%D9%88%DB%8C%D8%A7&action=edit&redlink=1&preload=%D8%A7%D9%84%DA%AF%D9%88:%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF+%D9%85%D9%82%D8%A7%D9%84%D9%87/%D8%A7%D8%B3%D8%AA%D8%AE%D9%88%D8%A7%D9%86%E2%80%8C%D8%A8%D9%86%D8%AF%DB%8C&editintro=%D8%A7%D9%84%DA%AF%D9%88:%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF+%D9%85%D9%82%D8%A7%D9%84%D9%87/%D8%A7%D8%AF%DB%8C%D8%AA%E2%80%8C%D9%86%D9%88%D8%AA%DB%8C%D8%B3&summary=%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF+%DB%8C%DA%A9+%D9%85%D9%82%D8%A7%D9%84%D9%87+%D9%86%D9%88+%D8%A7%D8%B2+%D8%B7%D8%B1%DB%8C%D9%82+%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF%DA%AF%D8%B1&nosummary=&prefix=&minor=&create=%D8%AF%D8%B1%D8%B3%D8%AA+%DA%A9%D8%B1%D8%AF%D9%86+%D9%85%D9%82%D8%A7%D9%84%D9%87+%D8%AC%D8%AF%DB%8C%D8%AF&withJS=MediaWiki:Intro-Welcome-NewUsers.js
http://fa.wikipedia.org/wiki/%D9%87%D9%84%D9%88
https://doi.org/10.3390/plants14060933
https://doi.org/10.1007/%20s10570-024-05866-0
https://doi.org/10.1007/%20s10570-024-05866-0
https://doi.org/10.1016/
https://doi.org/10.1007/s13562-020-00564-9
https://doi.org/10.1007/s13562-020-00564-9
https://doi.org/10.1039/d3su00255a
https://doi.org/10.1007/s10570-024-06090-6
https://doi.org/10.1007/s10570-024-06090-6
https://doi.org/10.1016/
https://doi/
https://doi.org/10.1163/15691590%202760181612
https://doi.org/
https://doi.org/%2010.1021/acssuschemeng.0c07266
https://doi.org/%2010.1021/acssuschemeng.0c07266

R.ILF.R

25 Bty

¢

e 5% 3 el sl 5 5 Bl 3 ssm e ST LS5 5 36 s amlie 5 gLl \OY

e b b

identification and comparison of metallic ions and
chemical components in wood of persuan maple and
caucasian maple wood by atomic absorption and GC-
MS methods, Iranian J. of Wood and Paper Sci. and
Technology 34(3), 361-371, (in Persian).

-Vaysi, R., 2015. An investigation and comparison of
newsprint properties from bamboo and reed CMP
pulps, Iranian Journal of Wood and Paper Science
Research, 30 (2), 256-265.

-Vaysi, R., 2013. Identification and comparison of
chemical components in sweet locust and false acacia
wood extractions by GC-MS methods, Iranian J. of
Wood and Paper Sci. and Technology 28(4), 755-762.
(in Persian).

-Ye, S., Laws, E.A., Costanza, R. & Brix, H., 2016.
Ecosystem service value for the common reed
wetlands in the Liaohe Delta, Northeast China. Open
Journal of Ecology, 6, 129-137. https://doi.org/10.
4236/0je.2016.63013

-Wang, D., Bai, T., Cheng, W., Xu, C., Wang, G., Cheng,
H. and Han, G., 2019. Surface modification of
bamboo fibers to enhance the interfacial adhesion of
epoxy resin-based composites prepared by resin

transfer molding. Polymers, 11(12),
https://doi.org/10.3390/polym11122107.

-Xing, J., Geng, B., Fatehi, P., Zhu, H., Lei, M., Zhu, H.,
... & Wu, T., 2025. Chemo-enzymatic treatment of
mechanical pulping: An efficient method for energy
reduction and pulp strengthening. Industrial Crops
and Products, 235, 121656.
https://doi.org/10.1016/j.indcrop.2025.121656

-Xu, L., Wang, S. & Sun, Y., 2021. Uptake of heavy
metals by bamboo species and its potential for
phytoremediation. Science of the Total Environment,
781, 146603. https://doi.org/10.1016/j.scitotenv.
2021.146603

-Zhao, L., Wang, L. & Xu, X., 2020. Role of secondary
metabolites in the protection of bamboo (Bambusa
spp.) against environmental stresses. Frontiers in
Plant Science, 11, 1152. https:/doi.org/10.3389/
pls.2020.01152

-Zhou, J., Chen, Z. & Lin, F., 2021. Phytochemical and
biological activities of bamboo: A comprehensive
review. Plants, 10(5), 1024. https:/doi.org/
10.3390/plants10051024

p-2107.



https://ijwpr.areeo.ac.ir/article_10782.html?lang=en
https://ijwpr.areeo.ac.ir/article_10782.html?lang=en
https://ijwpr.areeo.ac.ir/article_10782.html?lang=en
https://doi.org/10.%204236/oje.2016.63013
https://doi.org/10.%204236/oje.2016.63013
https://doi.org/10.3390/polym11122107
https://doi.org/10.1016/j.indcrop.2025.121656
https://doi.org/10.1016/j.scitotenv
https://doi.org/10.3389/%20fpls.2020.01152
https://doi.org/10.3389/%20fpls.2020.01152
https://doi.org/%2010.3390/plants10051024
https://doi.org/%2010.3390/plants10051024

