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Abstract

Background and Objectives: Plant extractives show unique properties. They impart colors
and change the color of wood and generates attractive appearance. Since early days, societies
have been utilizing plant extractives in industrial, medical and even as fungicides and biocides.
In early times this application was based on the professional experiences, but as the sciences were
advanced, then the technical and experimental identification and utilization was employed. In
general, people look at walnut tree wood and fruit as its economic values. However, scientific
research has proved the values of walnut tree extractives. In this study the chemical composition
of walnut tree extractives and its variation in two periods of spring and summer as well as the
impact of the drying on quantity and quality of the extractive components are investigated.

Methodology: Walnut tree leaves from a selected location of an old walnut tree (100 years
old) in mountain region of Karaj were collected in spring and summer. One part of the samples
was air dried and another portion was used at green moisture condition. Totally four samples were
obtained. Ethanol-acetone extraction was according to Tappi T204-05 procedure. The extractive
was analyzed using GC-MASS spectroscopy and the chemical components in the extractives were
identified and tabulated.

Results: The results revealed that the dried leaves contain fewer chemical compounds
compared to green samples which can be an indication that some of the compounds in green
sample are volatile and vaporize upon drying. Furthermore, the extractives chemical composition
and content varies between spring and summer samples. The major chemical compounds
identified were 2-methylneptaline, tri-decan, tetradecan, 2,3-dimethyl naptaline and
methylcyclobenzen.

Conclusion: The results indicated the seasonal variation of walnut tree extractives. These is
also considerable variation in wet and dry samples which can be attributed to the presence of
volatile compounds. The odor of walnut leaves is the consequence of the presence of such volatile
compounds. The absence of some of the compounds in summer samples indicate the seasonal
changes of the extractives.

Keywords: Extractives, GC-Mass, leaves, 2,3-dimethylnaptaline, methyl cyclobenzen, 2-methyl
neptaline, tetradecan, tri-decan, walnut.
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Fig. 1. Samples of GC-MS spectra of walnut tree leaves extract
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Table 1. Comparison of the amount of different components in ethanol-toluene extract of walnut tree leaves

ltemn Component Spring leaves (%) Summer Leaves (%) Et(rlzr;ol Tu(l(;)e)ne
Dry Wet Dry Wet

1 Toluene 99.927 99.983 98.788 99.018 0.007 99.648

2 Ethylbenzene 0.003 0.002 0.012 0.034 0.022

3 0-Xylene 0.004 -

4 Undecane 0.003 - 0.079 0.014 0.014

5 Benzene, 1,2,3,5-tetramethyl- 0.004 - - 0.054

6 Nonane, 3-methyl- 0.001 -

7 Benzene, pentamethyl- 0.000 -

8 Naphthalene, 2-methyl- 0.002 0.001 0.080 -

9 Naphthalene, 1-ethyl- 0.001 -

10 1,1'-Biphenyl, 3-methyl- 0.002 -

11 1,2-Benzenedicarboxylic acid, diisooctyl ester 0.004 0.005

12 4,4'-Dimethylbiphenyl 0.047 -

13 Decane - 0.002 - 0.018 0.004

14 Naphthalene, 1,2-dimethyl- - 0.001

15 2,2'-Dimethylbiphenyl - 0.003

16 p-Xylene 0.650 0.723 0.137

17 Dodecane 0.047 0.045 0.008

18 Tridecane 0.116 0.075

19 Tetradecane 0.045 0.014

20 Naphthalene, 2,3-dimethyl- 0.184 -

21 Cyclohexane, ethyl- - 0.004

22 Ethanol 99.993

23 Benzene, 1,3-dimethyl- 0.038

24 Benzene, 1-ethyl-3-methyl- 0.017

25 Benzene, 1,2,4-trimethyl- 0.009

26 Benzene, 1,2,4,5-tetramethyl- 0.007

27 Benzene, (1-butylpentyl)- 0.013

28 Naphthalene, 2,6-dimethyl- 0.036

29 Naphthalene, 2,7-dimethyl- 0.021

30 Naphthalene, 1-methyl- 0.025

*: Rows 22 to 30 are the results of ethanol and toluene spectroscopy.
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