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Association of Official Analytical Chemists (A.O.A.C.) 1984. Official Methods of Analysis. 14" ed.
Association of Official Analytical Chemists Washington D.C.

Webster, D. and Webster, M. 1974. Comparative Vertebrate Morphology. Academic Press.
New York.
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Antonovics, J., Bradshaw, A.D. and Turner, R.G. 1971. Heavy metal tolerance in plants. Adv. In
Ecol. Res. 7 : 1-85.

Biel, S.W. and Hartl, D.L. 1983. Evolution of transposons : Natural selection for Tn5 in
Escherichia coli K12. Genetics 103 : 581-592.

Cameron, A.G.W. 1975. The origin and evolution of the solar system. Sci. Am. 233 (3) : 32-41.
Choo, Q.L., Kuo, G., Weiner, AJ., Overby, L.R., Bradley, D.W. and Honghton, M. 1989. Isolation

of a cDNA clone derived from a blood-borne non-A, non-B viral hepatitis Genome.
Science 244 : 359-362.
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Washington D.C. : U.S. Government Printing Office.
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2.6 An3Un3 (Patents)
Penn, F.H. 1962. Hydrogenated Butter Method. U.S. Patent 2578 Feb. 10, 1962.
2.7 nwitdslailF@nu viadrayana
Ratanamarno, S., Uthaibutra, J. and Saengnil, K. Towards some quality attributes of

mangosteen (Gracinia mangostana L.) fruit during maturation. Songklanakarin J. Sci.
Technol. (In press).
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2.8 Computer software

Peterson, D. 1981. Mail Games. Computer Software. Wective Software, 1981. Atair 400/800,
32KB, disk.

2.9 FAeiundaAnsaling (Electronic Sources)
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Oxford English Dictionary Computer File : On compact disc (2" ed.), [CD-ROM]. 1992.
Available : Oxford UP [2000, Nov. 27].

Arpaia, M.L and Kader, AA. 1997. Papaya : Recommendations for Maintaining Postharvest
Quality. UCDAVIS Postharvest Technology Center, Division of Agriculture and Natural
Resources, University of California, Davis [Online]. Available :
http://postharvest.ucdavis.edu/Commodity Resources/Fact Sheets
/Datastores/Fruit_English/?uid=428ds=798 [2012, Oct. 13]

Daniel, R.T. 1995. The history of Western music, /n Britannica online : Macropaedia [Onlinel].
Available : http : //www.eb.com:180/cgi-bin/¢ : DocF=macro/5004/45/0.html [2000,
Nov. 27]
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Table 1 The microbial distribution on fresh-cut banana leaves from various plantations.

Sample results
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Figure 1 The microbial distribution on fresh-cut banana leaves. a) total microorganism (pink
colonies); b) coliform bacteria (purple and white colonies); c) yeast and mold (blue

and black colonies)
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Abstract

The objective of this microbial distribution study on Fresh-cut banana leaves was to
collect data in order to develop the suitable sanitization method for fresh-cut and ready-to-
use banana leaves. In the present study the banana leaves from banana cv. Klauay Namwa
(KN) were obtained from 5 different plantations in Chiang Mai province, which were Amphoe
Muang, Amphoe Maetang, Amphoe Doi Saket, Amphoe San Kamphaeng and Amphoe Hang
Dong and the cv. Tanee (TN) banana leaves from 3 different plantations, Amphoe Muang,
Amphoe Maetang in Chiang Mai province and one plantation from Sukhothai province.
Samples were collected from the local markets and their microbial distributions were studied.
The results showed that the fresh-cut KN leaves from the plantation in Amphoe San
Kamphaeng had the highest number of microorganism population, which was 32.39 CFU/cm2,
followed by the fresh-cut KN leaves from Amphoe Hang Dong which was 24.79 CFU/cm2. The
result also showed that fresh-cut TN banana leaves from the plantation in Sukhothai province
had the highest microbial population which was 26.19 CFU/cm2. There were several types of
microorganism distributed on fresh-cut KN and KT banana leaves. The result of microbial
distribution showed that there were 8.14% coliform bacteria and 91.86% yeast and mold on
the KN banana leaves. There were 29.59% coliform bacteria and 70.41% yeast and mold
among the microorganisms found on fresh-cut KT banana leaves. From this study and
observations, there were possible several factors that might affect the microbial contamination
on fresh-cut banana leaves such as the distance from plantation to the markets, the
cleanliness at the harvesting, transportations, distribution and the methods sellers displays
the produce at the markets.

Keywords : Klauay Namwa, Klauay Tanee, Coliform bacteria, yeasts and mold
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HAN1TNARDY
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nsfinmInIansEnedvesAuriduuuilunasndietir hannfeuldanuvaman 5 uvas
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pgelited Ay AU 32.39 ag 24.79 CFU/cm? amaiu diuniulunesaindnnaiies way
Sunenoyaziin wuUSiAunidianun 18.49 uay 6.15 CFU/cm? muadiu uasusulunesndae
ihvhiinunsnszaesvesgiunidtieniignesnaiiteddny fo witluneandretiansineutung
WuUSHIRAUYIETavn 0.78 CFU/cm? (Table 1)
N13n5¥8ivedunIdumiulunswdannsouldainunandn 3 unas Ao gnoilos
uay Sunousuns Sviadedul uazwilunesmiildzuinandmingluie wui widlunesmi
nndminglarieinisnszarsfvesgduniduiniian S1uau 26.19 CFU/cm? sesadne winlumed
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Table 3 The microbial distribution on fresh-cut banana leaves from various plantations.

Type/Sources Total Plate Count (CFU/cm?)

Klauay Nam Wha

- Amphoe Meung (Chiang Mai province) 18.49

- Amphoe Mae Tang (Chiang Mai province) 0.78

- Amphoe Doi Saket (Chiang Mai province) 6.15

- Amphoe Sankamphang (Chiang Mai province) 32.39

- Amphoe Hang Dong (Chiang Mai province) 24.79
Klauay Ta Nee

- Amphoe Meung (Chiang Mai province) 11.67

- Amphoe Mae Tang (Chiang Mai province) 21.56

- Amphoe Meugn (Sukho Thai province) 26.19

2. Usziamvasgdunsduusiulunaindeiniuazlunasndenian
Wlaneaauntedunidusiazyiinnie Compact™ Dry plate (Nissui Compact Dry- Figure
1) Adanudmngdmsunguleanesunas nquianiuass wud Ussinnvesgiunidnnuuulunes
¥ 901 ¥ ¥ a a 1 a 6 ;% 1 . 1 a 2
NAYUINUTTNBUNIY LLUﬂVlLiEJﬂquﬂaWaim 8.14% laun Pseudomonas aeruginosa NQNYARNLAY
51 91.86% LA Candida albican wag Aspersillus brasiliensis Ay 51.71% uay 48.29% w89
USunudansviavun (Figure 2)

Figure 1 The microbial distribution on fresh-cut banana leaves. a) total microorganism (pink

colonies); b) coliform bacteria (purple and white colonies); c) yeast and mold (blue

and black colonies)

Usginnvesqaunidainuuuluneandienid de uuaiiSenguladnosu 29.59% léun
Klebsiella oxytoca Wag Pseudomonas aeruginosa Antdu 45.04% wag 54.96% ve1UsSuwu
wueisenauladnesy nquiiaduazsn 70.41% laun Candida albican wag Aspersillus brasiliensis
Husuau 84.88% uaz 15.12% wesUSunadasnsiianue (Figure 2)
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Figure 2 Type of microorganism distributed on fresh-cut Klauay Namwa and Tanee banana

leaves (a.), Coliform bacteria (b.), Yeast and Mold (c.)
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