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VARIATION OF NATURALLY AND ARTIFICIALLY INDUCED AGARWOOD RESIN 

CONTENT AND QUALITY OF Gyrinops walla FOR COMMERCIAL EXTRACTION 

AND ITS SEED GERMINATION 

 

WATUTHANTIRIGE NILUKA HASINI DE ALWIS 

 

ABSTRACT 

 

Gyrinops walla, a member of the family Thymelaeaceae produces a valuable resin called 

agarwood which is used for religious, cultural and medicinal purposes in many countries. 

Agarwood is formed as a result of a self-defense mechanism towards a stress caused by several 

factors which can be physical, chemical and biological. The ability of agarwood production in G. 

walla was discovered in 2012 and adequate information is still lacking on plantation 

establishment, agarwood inducement and resin extraction for this species. Therefore the present 

study was conducted to identify: the variation of the contents and qualities of the agarwood resins 

formed due to natural causes in G. walla; most effective low cost traditional agarwood resin 

inducement methods; the process of nursery establishment based on the seed storage and pre-

sowing treatments; and the best agarwood resin extraction process by further developing hydro-

distillation process. 

 

150 G. walla trees growing naturally in nine different geographical locations of wet zone, Sri 

Lanka: viz., Horawala, Kalatuwawa, Karandana, Maliboda, Neboda, Yagirala, Mirigama, 

Kalawana and Suriyakanda, were selected for the present study. G. walla trees growing in the 

selected areas were carefully observed for the stem damages and wounds. Collected agarwood 

resinous tissues of the damaged areas in non-destructive manner were size reduced and the resins 

extraction was done using solvent extraction method. Resin constituent analysis was done using 

GC-FID method. Pearson correlation was done to identify the relationships between naturally 

produced resin content and constituents with tree diameter and total height. Seven types of 
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traditional inoculation methods were tested with healthy non-infected G. walla trees growing in 

Kalawana and Mathugama Divisional Secretariat Divisions to identify the most effective 

inoculation method. Agarwood formed tissues were collected after 12 months of inoculation and 

resinous tissues were extracted by solvent extraction and constituent analysis was done by GC-

FID method. Fresh, healthy G. walla seeds were collected from Mathugama Divisional Secretariat 

Division to identify the potential of storage. Seeds were stored in three temperature levels viz., 

room temperature, 8o C and (-)10o C and six storage durations up to six weeks. Stored seeds were 

sown at weekly intervals and direct sowing was done without storing as the control. Six types of 

pre-treatments with controls were also tested in the present study. Five methods were used for this 

purpose for G. walla seeds stored at three temperature levels, viz., room temperature, 8o C and (-

)10o C for two storage durations, viz., two and six weeks. In order to identify optimum conditions 

to extract agarwood by hydro-distillation, agarwood formed tissues were separated from G. walla 

trees of Mirigama Divisional Secretariat Division. These tissues were size reduced to 5-10 mm 

and mixed evenly to obtain a uniform sample. Two tissue mass to water ratios (1:15 and 1:20) 

with six soaking days (3, 5, 7, 9, 11, 13) were tested for this experiment. Based on a pre-test, 

hydro-distillation was continued to 72 hours, while taking resin volume measurements at 24 hour 

interval. Resin constituents were identified using GC-FID method. 

 

Average resin content of the naturally formed agarwood was varied from 2.19% to 4.92%, 

however it was not significantly different between selected nine locations, although higher resin 

content variations were found within and between populations. 21 different constituents were 

identified in naturally formed agarwood resins of G. walla which belonged to seven classes, viz., 

vetispirane, selinene, cardinane, guaiene, eremophilane, 2-(2-phenyl)-chromone and fatty acids. 

It was not possible to build mathematical relationships between resin content and resin 

constituents with tree parameters as resin content and most constituents were not significantly 

correlated with tree diameter and height. A significant difference (F=5.50; p=0.000) was found of 
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resin contents between different tested traditional inoculation methods. Among these methods, the 

highest average resin content (4.38%±0.41) was recorded from the trees inoculated with sodium 

chloride. In the traditionally induced agarwood resins of G. walla, 28 different constituents of nine 

classes were identified. Trees inoculated with sodium chloride showed the most important resin 

constituents, viz., phenyl butanone, agarofuran, agarospirol, guaienes, eremophilanes, valencane 

and phenyl chromone derivatives.  

 

Most G. walla seeds started their germination within one to two weeks after sowing. Direct sowing 

method showed the highest germination percentage (73.3%), while seeds stored at 8o C for two 

and four weeks showed the second highest germination percentage (26.7%). The results confirmed 

that G. walla seeds are sensitive to the desiccation and therefore cannot be stored for a long period. 

Results of the pre-sowing treatment showed the highest germination (46.7%) was recorded from 

the control, viz., direct sowing without storage and pre-treatment which was followed by 40.0% 

of germination after treating with 0.05% gibberellic acid after two weeks of storage at room 

temperature.  

 

Optimum conditions to extract agarwood by hydro-distillation were soaking tissues for nine days 

in 1:20 tissue to water ratio, distilled for 72 hours continuously, which gave the highest average 

resin content of 0.057%. 21 different constituents with six classes of sesquiterpenes, fatty acid and 

2-(2-phenylethyl)-chromone derivatives were found in agarwood resins of G. walla extracted by 

hydro-distillation. Agarospirol and agarofuran were present in all agarwood resins of hydro-

distilled samples. 

 

According to the findings, the Maliboda population had the highest average resin content, where 

Suriyakanda population had the highest agarospirol content. The seeds of G. walla were found to 

be recalcitrant. 
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