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Abstract  : Tllc constituents of rl~izome oil and root oil of Ka~n~pheriag(xla.~lgu. are 
similar in GLC studies. Ethyl cinnamate and ethyl p-metlloxy cinnamat.e are the 
major constituents. Tlie volatile oil content of the rl~izome is higher than that  of the 
root. The opt,inlum time to harvest the rhizomes is a t  the age of one yem-lhased on 
essential oil cont,eilt. I-Iigher yield is ohtained i n  plailts grown under coconut. The 
I-oot and rhizome oils 01' K~~,c/r~~.pl~.eria gula~:gn showed marked activity against 
Sir~l~ir.ylococc,,s clzlrclrs and Esc1r.orichiu coli 
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INTRODUCTION 

Kaempheria galn;~ga belongs to family Zingiberaceae and is distributed throughout 
the tropics arid sub tropics of Asia and Africa. The rhizomes are traditionally used. 

medicine for the treatment of cough, pectoral  infection^'^, abdominal pain1, 
malaria1, heart dyspepsia, depression, fever, rheumatism, sore throat, sore eyes 
and wounds. Antimalarial, antispasmodic and antitumour activities too have been 
reported. L':''4 The roots have shown antiba~terial activities. The rhizomes are also 
used in perfumes and. cosmetics. About 40 compounds including ethyl p- 
methoxycinn'arnate, and 11-methoxy cinnamic acid have been reported in the 
volatile oil ofK. galal1,ga rhizomes found in other countries. 2*"-" 

The present studies deal with the composition of the volatile constituents, 
the aritiniicrobial activities of the rhizome and root oils of K. galanga as well as 
determining suitable conditions for cultivatiorl and the optimum time for harvest- 
ing the plants. 

METHODS AND MATERIALS 

Plalzt nznterial: Kaernpheria galanga. L. ( Zingiberaceae) rl~izomes and the roots 
were collected from plants grown in Colombo and Walpita and identified a t  the 
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Botanical Gardens, Peradeniya. A voucher specimen is available in the herbarium 
in Peradeniya. 

Detel-miraation of the ch.enzical constituents of th,e plant: Samples of rhizomes and 
roots were collected from 1, 1 112 and 2 gr. old plants. The crushed rhizomes and 
roots were separately water distilled for 5 h. using a Clevenger arm and the 
volatile ojl was collected. The yields were estimated on a dry weight basis. The oil 
was analysed by Gas Liquid Chromatography using Shimadzu GC 8A equipped 
with a FI detector and a 10% Carbowax 20M column. Retention data, peak en- 
hancement techniques and GC-MS data were used for identification of compounds 

Table 1: Effect of maturity on the yield of volatile oils of K. galanga 

Age of the Plant Yield of oil (9,) 

(Year) . Rhizome Root 

1 7.28k0.43 0.8k0.06 

Table 2: Variation in major constitueilts of the essential oil of K. galan,ga 
rhizome with maturity 

Compound Yield% 

1 Year 1 112 Years 2 Years 

Czrrnphene 0.5 0.6 3.5 

1,s cineol. 0.4 1.5 3.0 

Camphor 10.7 3.1 3.8 

Borneo1 2.7 2. 7 3.8 

Cinnamal dehyde 0.23 0.8 0.7 

Ethyl  inna am ate 25.3 35.0 40.0 

0.2 0.2 Quinnzoline-4 0.03 

phenyl -3-oxide 

Ethyl, p-methoxy 48.9 39.0 32.7 

cinnamate . . 



Table 3: Variations in  major constituents of t he  K. galanga root  oil with 
maturi ty  

Compound Yield% 

1 Year 1 112 Years 2 Years 

Camphene 0.5 2.. 2 1.6 

Camphor 2.4 2.1 

Borneo1 8.0 5.0 

Cinnamal dehyde 0.4 1.6 

Ethyl cinnamatt 16.3 17.1 

Quinazoline-4 0.4 0.9 

phenyl -3-oxide 

Ethyl p-methoxy 25.8 

cinnamate 

Evnl/i,ntioiz of'thc! perforrna,rrce of 'K. ga1an.g~ grown. uader  cocor~ut and in. open 
co~z,dtttons: This study was carried out at  Walpita farm in Kotalradeniya Age of the 
cocoliut plantation was 46 years and available sunlight was approximately 60% 
underneath the coconut which was planted a t  8.5m x 8.5m spacing. The soil was 
moderately deep gravel. The K. galangn plants were established in 4m x 6m size 
plots prepared at the center of the coconut square. Plots were laid in Complete 
Randomized Bl.ocli Design with three replications. Initially 500 lrg of super 
phosphate was added to each pl.ot. This was followed by 10 lrg of dried cattle 
manure t,o each plot once j.n every three months. Another set of K.  gala77,gu plants 
were established in an open area (without coconut). The other management 
pract,i.ces were similar. Growth and reproductive parameters were recorded monthly 
and the assessment of chemical quality wa's undertjlren once in six inontlis. 

'I'able 4: Yield pex-for.,mance of K. gulunga i n  open a rea  a n d  under  coco~lu t  

K. Yield at  one Yield at  one Yield at  two Yield at  two 
galanga year(g1plant) y ear(lrg/ha) years(g1plant) years(1rgha) 

Open Under Open 'Under Open Under Open 'Under 
coconut coconut coconut coconut 

Dried 
rhi.zome 39.2" 45.2'' 1410  1083" 62.7'' 76.6" 2253" 1839'' 

Area outsicle 2m radins of coconut; manure circle. The yield is based on total coconut area and not the 
efl't:ctive planted area. 
Between columi~s: values sharing a conlmon letter (super script) do not differ si-p~ificantly a t  p= 0.05 
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Evaluation of the performan,ce o f K .  galan.ga i n  different soil types: This too was 
carriedout a t  Walpita estate and the status of the coconut estate was similar to that 
described in the previous experiment. Three types of soil namely sandy loam, 
moderately deep gravel and shallow gravel were selected. Experiment was carried 
out as mentioned before. Five plants were uprooted from each plot once in six 
months for the dry weight measurement and chemical analysis. 

Table 5: Yield performance of K. galanga after one year under coconut in 
different soils 

Type of soil Dry weight (kgha) Essentital oil content (%) 

Sandy loam 849" 

Deep gravel 1317" 

Shallow gravel 1438" 4.36 

' The values sharing a common letter (Supel-script.) do not differ signiiicantly at p=O.05 

Table 6: Variation in volatile oil content of rhizome oil of K. galanga with 
maturity and under different conditions 

Age of the plant in years Yield of volatile oil (9)) 

Under coconut O ~ e n  

- -- - -- 

Table 7: Antibacterial activity of Kaernpheria gala.?r,ga 

Sample Inhibition zones in cm 

$.nureus E.ccili P. neru,gin.osa 

Rhizome oil 5mg 1.33k0.057 1.2 1.1 

Rhizome oil 8mg 1.33k0.04 1.3k0.01 1.00 

Root oj.1 5mg 1.36k0.04 1.2 1.00 

Root oil 8mg 1.46k 0.044 1.33k0.057 1.00 

Gentamicin 5mg 1.43k0.044 1.3 1.33k0.057 

Gentamicin 8mg 2.9k0.13 1.9k 0.17 2.57+0.115 

Control (pentanehexane) 1.00 1.0 1.00 
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Antibacterial screen,irl.g: The antibacterial activity was studied by the 'Disk 
djffusion meth~d'~usingStaphylococcus aureus  (NCTC 65111, Esch,erich,ia coli, 
(NCTC 10418) and Pseudonzor~as aeruginosa (NCTC 10882). The experiment 
was conducted in triplicate. The MIC values were determined using the serial 

dilution technique.' 

Table 8: The MIC values for Kaempheriagalanga volatile oils 

Sample MIC value 

S. a w e u s  E. coli 

Rhizome oil 40. Omglml 80. 0rnglml 

Root oil 1.6mglml 8 .Omg/ml 

Gentamicin 1 pglml Spglml 

Dattr al~.nlysis: Differences between 'open' and 'under coconut' group were tested 
for significance using analysis of variance (ANOVA) and chi squared test. Results 
of' antibacterial studies are expressed as +SEM 

RESULTS 

Camphene, 1,8 cineol, camphor, borneol, cinnamaldehyde, ethyl cinnamate, 
quinazoline-4-pherlyl-3-oxide and ethyl p-methoxycinnamate were detected in 
rhizonie and root oils. 

DISCUSSION 

The GLC studjes of K. gala7~gn ind.icate that the con~t~ituents of rhizome oil and 
root o.il are similar and they differ only in their quantities. In the rhizome oil the 
content of ethyl cinnamate increased with n~atur i t~y  whi.1.e tha t  of ethyl, p- 
methoxycinnamate decreased. 111 the root oil the corlcerltrations of both compoullds 
increased, with n~aturit,y.(l'ables 2 and 3') Quinazoline - 4 - phenyl -3- oxide, 
previ.ously unreported in K. galanga essential oils was found to be present. The 
volatile oil  content of r11izome.s was higher than that of roots. The yield of 
rhizome oil decreased with maturity whi1.e that of root increased. (Table 1) Though 
the dry weights of rhizomes increased with maturity (Table 4) the quality decreased 
as the essential oil content dropped. (Table 6) Therefore i t  can be concluded that 
the best time to harvest the rhizomes is a t  the age of one year. Higher yields were 
obtained from plants grown in shallow gravel soil compared to those in deep gravel 
and sand.y loam soils (Table 5). 

The root and rhizome oils of K. gaalan.ga showed marlred activity against 
5'. aurezss and E. coli. The root oil showed higher activity than the rhizome oil and 
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this was particularly evident from the more sensitive liquid medium inhibition 
test. The use of K. galan.ga in traditional medicine may be attributed to these 
properties. 
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