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Zingiberaceous Plant Volatile Extracts Unfavourable towards Postharvest Disease Fungi
and the Analysis of Chemical Components of Fingerroot Oil
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Abstract

Volatile extracts obtained from 3 kinds of zingiberaceous plants, Boesenbergia pandurata Alpinia
galanga and Zingiber officinal were tested for their unfavourable effects towards radial growth and spore
germination of 6 postharvest disease fungi, Colletotrichum capsici (2 isolates), Colletotrichum gloeosporioides (2
isolates), Dothiorella sp., Lasiodiplodia theobromae, Pestalotiopsis sp. and Pythium aphanidermatum. The results
demonstrated inhibited growth and spore germination of the tested fungi exposed to the medium poisoned with
Boesenbergia pandurata or Zingiber officinale 0il(1,000 ppm). B. pandurata oil caused no colony formation by C.
capsici (isolate 170), Dothiorella sp. and P. aphanidermatum while 88 % reduction in radial growth of
Pestalotiopsis sp. Z. officinale oil caused radial growth reduction on C. gloeosporioides isolate 163,
C. gloeosporioides isolate 458, L. theobromae, Pestalotiopsis sp. and P. aphanidermatum by 69, 73, 82, 65 and
64 %, respectively. B. pandurata and Z. officinale also caused 0 % germination of C. capsici, C. gloeosporioides
isolate 163 and Pestalotiopsis sp. spores when the fungi were exposed to at least 100 ppm volatile extract.
Germination of L. theobromae spore was affected by none of the tested volatiles in this survey. GC-MS analysis
showed 5 major constituents of fingerroot oil, camphene, eucalyptol, ocimene, camphor and geraniol. Of these,
Geraniol presented relative results on radial growth of the tested fungi comparing to fingerroot oil.
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Table 1 Radial growth of tested fungi affected by volatile extracts poisoned in PDA.

Reduction in Colonial Diameter (%)

Tested Fungus Fingerroot (ppm) Galanga (ppm) Ginger (ppm)
500 1,000 500 1,000 500 1,000

Colletotrichum capsici 152 0 50 0 0 9 33
Colletotrichum capsici 170 -9 100 -47 -23 -16 -13
Colletotrichum gloeosporioides 163 0 0 0 22 0 69
Colletotrichum gloeosporioides 458 38 49 20 26 16 73
Pestalotiopsis sp. 32 88 0 0 50 65
Lasiodioplodia theobromae 38 44 0 0 62 83
Dothiorella sp. 0 100 0 0 8 46
Pythium aphanidermatum 40 100 0 0 43 64

Table 2 Spore germination of tested fungi affected by volatile extract.

Reduction in Spore Germination (%)

Tested Fungus Fingerroot (ppm) Galanga (ppm) Ginger (ppm)
100 500 1,000 100 500 1,000 100 500 1,000
Colletotrichum capsici 152 100 100 100 0 0 19 100 100 100
Colletotrichum capsici 170 100 100 100 100 100 100 100 100 100
Colletotrichum gloeosporioides 163 76 100 100 100 100 100 100 100 100
Pestalotiopsis sp. 100 100 100 10 100 100 100 100 100
Lasiodioplodia theobromae 3 37 32 8 0 26 55 29 19

Table 3 Radial growth of tested fungi affected by the same synthetic chemicals as found in fingerroot oil.

Reduction in Colonial Diameter (%)

Eucalyptol Geraniol Camphene Camphor Fingerroot
Tested Fungus
(ppm) (Ppm) (ppm) (Ppm) Oil (ppm)
500 1,000 500 1,000 500 1,000 500 1,000 500 1,000

Colletotrichum capsici 152 -1 4 100 100 -4 15 33 44 0 50
Colletotrichum capsici 170 -17 -8 56 100 15 31 32 11 -9 100

Colletotrichum gloeosporioides 163 -5 -4 100 100 14 8 18 26 0 0
Colletotrichum gloeosporioides 458 25 22 100 100 1M 16 15 34 38 49
Pestalotiopsis sp. 9 4 100 100 17 22 17 39 32 88
Lasiodioplodia theobromae 0 0 100 65 9 13 15 23 38 44
Dothiorella sp. 0 0 100 100 0 0 0 0 0 100
Pythium aphanidermatum 0 0 100 100 0 0 0 0 40 100

Table 4 Spore germination of tested fungi affected by the same synthetic chemicals as found in fingerroot oil



Reduction in Spore Germination (%)

Eucalyptol Geraniol Camphene Camphor Fingerroot
Tested Fungus
(ppm) (ppm) (ppm) (ppm) Oil (ppm)
500 1,000 500 1,000 500 1,000 500 1,000 500 1,000
Colletotrichum capsici 152 79 66 57 48 68 81 55 56 100 100
Colletotrichum capsici 170 25 19 82 81 7 100 31 9 100 100
Colletotrichum gloeosporioides 163 45 23 40 100 30 23 37 37 100 100
Pestalotiopsis sp. 5 4 8 27 13 10 8 13 100 100
Lasiodioplodia theobromae 35 8 26 48 26 30 39 22 37 32
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