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Abstract

The studies were focused on 2 major objectives ; 1) to assess the efficiency of semi-

purified active substances from galanga (L14 and L15) in control anthracnose disease 

(Colletotrichum  gloeosporioides) and other fungal diseases causing postharvest mango fruit rot 

(Botryodiplodia theobromae Pat.,  Dothiorella dominicana,  D. mangiferae,  Phomopsis 
mangiferae  and Aspergillus niger). The second objective was to develop the protocol for   

galanga extraction, which could be economically used in fungicide formulation for control mango 

fruit rot diseases in fruit exporting industries. All measurements were carried out on Nam-Dok-

Mai # 4 and  Nam- Dok-Mai-Srithong, the exported mango cultivars.

The studies for objective 1) were firstly started with survey and collecting of fungal 

species from rotting Nam-Dok-Mai mango fruits in central, eastern, western and northern parts of 

Thailand. Fruit collections had been made three times in two years. Through purification 

technique, five from six above mentioned fungal species were separated and identified. Only 

Dothiorella dominicana was not found, which may be because of unfavourable environmental 

condition for the growth of this fungus in the studied years. The most common fungi found 

throughout the surveying areas were Colletotrichum  gloeosporioides causing anthracnose  fruit 

rot and Botryodiplodia theobromae causing stem end fruit rot. Less frequency of distribution was 

detected in Aspergillus sp., Phomopsis sp. and Dothiorella dominicana. All these collected and 

identified fungi were then used as bioassay-indicator to assess the efficiency to control fungi of 

extract from galanga. Semi-purified substance (L14+L15) containing 80 % 1�-Acetoxychavicol 

acetate were mixed into Potato Dextrose Agar (PDA) with variation of the L14+L15 

concentration before innoced the fungus mycelium. The result revealed that L14+L15 at the 

concentration of 5,000 ppm  could completely (100%) inhibit mycelium growth of all the five 

species.

To develop the formulation from galanga extract, chronic toxicity test for L14+L15 was

firstly  carried out using white rat as bioindicator. It was found that L14+L15 had slightly toxic

effect but still at  the phamaceutical acceptable safe-value. LD50-value was 3.013 g/kg body 

weight. L14+L15 substance had oily properties, could therefore not dissolve in water. Cosolvent 

was required, and ethanol + propylene glycol + surfactant (tween 20 or PEG-RH-40) were proved 

to be the best emulsifier. The achieved formulation was called “EM-1” which could retained     

1�-Acetoxychavicol acetate content upto  96.01% of starting point for 4 years when kept at 4OC or 
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only 4 months when stored at 27 OC (room temperature). After 4 months storage under room 

temperature the product could still remain its physical properties of translucent-yellowish-brown 

colour and could completely control Colletotrichum  gloeosporioides,  Dothiorella dominicana
and  Phomopsis mangiferae even at the concentration of 1,000 ppm but control Botryodiplodia 
theobromae  and Aspergillus niger at only 59.26 and 83.70%, respectively.

The cost studies for “EM-1” produce showed, however, the unperceivable too high price 

of upto 9,464 baht/litre. New formulation based on a cheaper “crude extract” had to be further 

developed, called “CE” produce. The “CE” contained 4.25% dichloromethane crude extract,    

De-EtOH : PG 85.10% and :10.65% PEG-RH-40. The “CE” produce was proved to be much 

better than “EM-1” in the sense of longer storage life upto 30 years when kept under  4OC

condition or upto 1 year under room tempurature (27OC). To achieve the best efficiency to control 

mango fruit rot diseases, a mixture of 500 ppm CuSO4 with 500 ppm “CE” was however 

developed. This mixture showed even the similar good result as the conventional agrochemical 

“Prochloraz” and better than “Benomyl”.

Mode of action studies revealed that the galanga formulation  at 500 ppm totally inhibited 

growth of Colletotrichum  gloeosporioides. The major target hypha parts affected by the active 

substance from galanga extract were tonoplast, cell membrane and septate. Membrane crack was 

detected under electron microscope studies.

To study the galanga plant cultivar appropiated to used  as raw material in “CE” 

producing industry, galanga plant specimens were collected from 16 provinces in central, eastern, 

western and northern Thailand. From total 34 plant samples only 5 cultivars / clones of galanga 

were selected after one year acclimatized under the same growing condition in Chiang Mai. They 

were Kha-Ta-Daeng (Lopburi), Kha-Yuak (Kampaengpet), Kha-Daeng (Uttaradit), Kha-Ling 

(Kalasin) and Kha-Pa (Uttaradit) ; which contained 7.86-9.28%DW of crude extract.


