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ABSTRACT

Pomegranate (Punica granatum Linn) is a local medicinal plant of Thailand, which is used as a
remedy for diarrhea and dysentery. Moreover, there have been a number of reports of its antibacterial
activity against both of gram positive and gram negative human-pathogenic bacteria. However, none is
reported on its activity against fish pathogenic bacteria. Therefore, the antibacterial activity of crﬁde

extract of pomegranate pericarp against 2 strains of pathogenic* bacteria of catfish, Aeromonas caviae
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and A. sobria, was studied in this research. The pomegranate extract showed the inhibition zone against
A. caviae and A. sobria of 15.7 £ 0.4 and 18.5 * 0.5 mm, respectively. The minimel bactericidal
concentratlon (MBC) values at 24 h of incubation were 6.25 and 12 50 mg/ml respectively. In addition,
the primary phytochemical study showed that the antibacterial compounds of crude pomegranate extract was
classified to a group of tannins, sterol glycosides, and phenolic compounds. The in vivo cytotoxicity of
the crude extract on brine shrimps (Artemia salina) was also investigated and the average of lethal
concentration 50 (LCso) value at 24 h of incubation was 15.80 mg/ml, which was higher than the MBC
values against A. caviae and A. sobria. The results of this research suggested that the crude extract of
pomegranate pericarp may be usefnl to inhibit catfish pathogenic bacteria and perhaps replace the uses of
antibiotics in fish farming, thus probably reducing problems of antibiotic-resistant bacteria, left-over
chemicals in fish flesh, and lower cost of fish farming.

A : Nuhu andmudiauuafids anaiuRudawad Aeromonas cavise Aeromonas sobria
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THAI MEDICINAL PLANT EXTRACTS POSSESSING ANTI-BACTERIAL
ACTIVITY AGAINST CATFISH PATHOGENS, AEROMONAS SOBRIA

13 daly', @lung A3, tiqua Aedunsey’, uas ﬂi"i‘\"m Twitiuuad®
Paweena Wadbual, Sineenat Siri', Nilubol Kitancharoen? , and Prasart Phon‘imdaeng3

! Department of Biochemistry, Facult) of Sc1ence Khon Kaen University, Muang, Khon
Kaen, Thailand.
E-mail:pawwad@hotmail.com, Fax (6643) 342-911
2 Department of Fishering, F acuIty of Agriculture, Khon Kaen Umversnty, ‘Muang, Khon
Kaen, Thailand.
3 Department of Microbiology, F aculty of Science, Khon Kaen University, Muang, Khon
Kaen, Thailand.

unfiage: nu?ﬁ'uﬁ’lﬂumiﬁnmnaﬂaqmiﬁf‘i’ﬂﬁwqu'lws‘lm‘lumi6’115«%0111]?117'1G'uﬁaTsa‘lmlm
AN (deromonas sobria) MNMINANBUAITANA 82 AIDUN farfadaoinas 75% ©31M00 MY
ayunsIne 41 vila WS asadIei N URY (Punica granatum) wuY (Eugenia javanica) Uz
uzf1ln  (Drypetes rexbughii) mmmﬁut‘f,qmsw?igmml%fmmﬂﬁt‘%u‘lﬁ’l'qq'?;qﬂmuﬁﬁu Taufian
minimal inhibitory concentration (MIC) # 6.25, 12.50 1Az 12.50 A./A. AAINY UALTA minimal
bactericidal concentration (MBC) Yea1safanserusiianidufl 12.50 un/ua. 1101 MBC/MIC
uﬁﬂﬂﬁlﬁu.'hmiaﬁ'qumwﬁﬂﬁqu%}iumﬂﬁﬁu (bactericidal; <4) IilsAnyiesmlszasumuni
ifosduvesmsaiariaudaeis TLC-bioautographic AT TLC-chemical assays WUI@1388AqNT
vosasafanuRufiuonumisiu TLC fuaslungy phenolic/Mavonoid compounds 1A steroids A

Tusuyiiluarslungu steroids e proantrocyanidins taz unzdlnidluasTungu steroids.

Abstract: This research was to study the effect of Thai medicinal plant extracts against
- bacterial pathogens of catfish, Aeromonas sobria. Eighty-two samples both extracted in water
and 75% ethanol derived from 41 species of Thai medicinal plants were tested by agar well
diffusion assay. The water-extracted samples of pomegranate (Punica granatum), rose apple
(Eugenia javanica), and Ma-kum-kai (Drypetes rexbughii) exhibited the highest antibacterial
activities, orderly. Their minimal inhibitory concentration (MIC) values were 6.25, 12.50,
and 12.50 mg/ml, respectively. The minimal bactericidal concentration (MBC) values of all
three extracts were at 12.50 mg/ml. The MBC/MIC values of these plant extracts indicated
that they were bactericidal (<4). The primary analyses of their active chemicals were carried
out by TLC-bioautographic and TLC-chemical assays. The antibacterial components of P.
granatum extract separated on TLC plate were classified in phenolic/flavonoid and steroid
groups. Active components of E. javanica extract were tested positively to steroids and
proantrocyanidins, while steroids were the active components of D. rexbughii extract.

Introduction: The curative of bacterial-infected fish by antibiotics was commonly used and
quiet effective in the past years. However, recently, there has been reported of increasing
numbers of antibiotic resistant bacterial strains, resulting. in higher dose uses to control



diseases in fish farming (1). Thus, the antibacterial activity of some medicinal plants is one of
the interested topics in searching for alternative compounds to control fish pathogens. In
Thailand, many plants have been long used as the human medicines and later proved to

- possess antibacterial activity (2-4). We are hypothesized that these medicinal plants may also
possess activity against bacterial pathogens of fish. Thus, the present study was conducted to
screen 82 extracts derived from 41 Thai medicinal plant species for the antibacterial activity
against the catfish pathogen, deromonas sobria. In addition, the prlmary study on their active
components was carried out.

Methodology: Forty-one species of local medicinal plants were collected in Khon Kaen
province of Thailand from March to May, 2006. Extracts were prepared from 25g of fresh
sample per 100 ml of water or 75% ethanol. The extracts were lyophilized, resuspended in
either water or DMSO to make a final concentration of 100 mg/ml, and filtered through a
0.22 um filter. The antibacterial activity of 82 samples against 4. sobria was screened by the
modified agar well diffusion assay (5). Fifteen pl of 100 mg/ml plant extracts were filled into
3.2 mm diameter wells and inhibition zones were measured after incubated at 30°C for 24 h.
The plant extracts with inhibitory zones at least 14 mm in diameter wére chosen for the
further studies. MIC and MBC values of the plants extracts were determined by the standard
broth dilution method (6), using the extracts of 0.049-50 mg/ml (2-fold serial dilution) and
the incubation at 30°C for 24h. The active components of the extracts were analyzed by TLC-
bioautographic and TLC-chemical assays (7). The antibacterial zones on TLC plates were
tested with reagents reacted to alkaloids, steroids, proantrocyanidins, phenolic/flavonoid
- compounds, coumarins/flavonoids, and cardiac glycoside.

Results, Discussion, and Conclusion: In the initial screening by agar well diffusion assay,
24 of 82 crude extracts from 41 plant species exhibited activity against A. sobria. The water-
extracts derived from pomegranates (Punica granatum), rose apples (Eugenia javanica), and
Ma-kum-kais (Drypetes rexbughii) possessed the highest antibacterial activities, orderly. The
MIC values of P. granatum-, E. javanica-, and D. rexbughii-extracts against A. sobia were
6.25, 12.50, and 12.50 mg/ml, respectively. The MBC values of all three extracts were at
12.50 mg/ml. The MBC/MIC values of all extracts were less than 4, indicating their
bactericidal activities. Tetracycline, a positive control, showed the same values of MIC and
MBC at very high concentration of 312 pg/ml, suggesting that the isolated A. sobria was
likely the tetracycline-resistant strain. To obtain the primary information on the active
components, the extracts were analyzed by TLC-bioautographic and TLC-chemical assays.

The antibacterial components of P. granatum extract were classified as steroids and
phenolic/flavonoids. The active components of E. javanica extract were steroids and
proantrocyanidins. Steroids were the active components found in D. rexbughi extract.
Steroid, tannin, phenolic, and flavonoid compounds have been identified as the antibacterial
components of P. granatum, which our results were in a good agreement (8-10). Up to our
knowledge, no report was found on the active components in E. javanica and D. rexbughi.
The results of this works suggested that these three plant species could be potential sources of
antibacterial agents against catfish-infected bacteria.

References:
(1) Palu, A., Gomes, L., Miguel, M., Balassiano, 1., Queiroz, M., Freitas-Almeida, A., and
Oliver, S. (2006) Food Mlcrobzology 23, 504-509.

(2) Medicinal plant database, Mahidol university, from http://www.medplant.mahidol.ac.th/
pubhealth/index.html.



(3) Dung, T.T. (1996) Selected Herb Extracts on Aeromonas Hydrophila Isolated from
Hybrid Catfish (Clarias macrocephalusx C.gariepinus), from http://www.aquain
formation.ait.ac.th/ aarmpage/Resources/Newsletterontent.asp?IssueNo=23&refer=17.

(4) Hleaungsakul, S. (1987) Antibacterial activity of some of Thai medicinal plants,
Department of biology, Faculty of science, Srinakarinwirot university (Prasarnmit campus).
-(5) Owais, M., Sharad, K. S., Shehbaz, A., and Saleemuddin, M. (2003) Phytomedicine. 12,
229-235.

(6) National Committee for Clinical Laboratory Standards (1 997) Methods for antzmrcrobtal
susceptibility testing of anaerobic bacteria, Pennsylvania, USA.

(7) Zampini, 1. C., Vattuone, M. A., and Isla, M I. (2005) Journal of Ethnopharmacology
102, 450-456.

(8) Machado, T. B., Leal, I. C. R., Ameral, A. C.F., Santos, K. R. N., Silva, M. G., and
Kuster, R. M. (2002) J. Braz. Chem. Soc. 13, 606-610.

(9) Sirirak, T., Supavita, T., Panthong K., and Voravuthikunchai, S. (2005) J. Sci. Technol.
27, 535-544.
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- THE ANTIBACTERIAL ACTIVITY OF SYZYGIUM JAVANICA
"EXTRACT ON CATFISH INFECTED BACTERIA, Aeromonas caviae AND

Aeromonas sobria ‘

Paweena Wadbua', Sinéenat Siri', leubbl Kitanch'aroenz,
and Pranom Chantaranothai'

'F aculty ot Science, Khon Kaen University, Khon Kden; F aculty of F i-sheries,
' Khon Kaen University, Khon Kaen, Thailand ‘
Tel ~66-43-342911; Fax +66-43-34291 1; E-mail: ssine_e@kku.ac.th

Many Thai medicinal plants have been studied for their antibacterial activities
against human pathogens. However, little has been done on fish pathogens. Thus,
antibacterial activities of plant extracts against various fish pathogens were the
focus of our research interest. Previously, we reported that the extract of guava
(Psidium guajava) leaf, possessed antibacterial activity against 2 strains of catfish-
infected bacteria, deromonas caviae and Aeromonas sobria. In this work, we
showed that crude extract of rose apple (Syzygium javanica) leaf, which belonged
to the same family of Myrtaceae, also possessed anti- 4. caviae and anti- 4. sobria
~ activities. The inhibition Zones of rose apple extract against 4. cavige and A.
sobria were 14.9+0.5 and 17.1£0.1 mm, respectively. The values of inhibition
zone of rose apple and guava extracts against 4. caviae were similar, but rose
. apple extract showed: the greater value of inhibition zone against A. sobria. The
minimal inhibitory concentration (MIC) values of rose apple extract against A.
cavizge and . sobria were 3.13 and 6.25 mg/ml, respectively. The minimal
bactericidal concentration (MBC) against both bacterial strains were equal at 12.50
mg/ml. In addition, thin layer chromatography (TLC) with phytochemical and
bioautographic studies showed that the antibacterial zones of rose apple extract on
TLC plate were positive to tannins and sterol glycosides. The in vivo cytotoxicity
of rose apple extract on brine shrimp (drtemia salina) was also investigated and
the average of lethal concentration 50 (LCso) value evaluated at 24 h of incubation
was 17.76 mg/ml, which was higher than the MIC and MBC values against both
bacteria. Thus, these results suggested that the extract of rose apple leaf is
bactericidal against A. caviae and A. sobrig and perhaps may be used to control
fish diseases caused by both bacterial strains in fish farming.

Supported by the research grant of Khon Kaen UniverSity.

Kevwords: antibacterial activity, catfish, deromonas caviae, Aeromonas sobria

MM g N e B ¢

wear




3 2nd
Congress on Smence
- and Technology of Thailand (STT. 32)

msUs:sudsimsanenmaasiainalulagiirous:inalng Ason 32 (onn.32)

Qutiober 1017 2006

e N

N GE ERIRN T 11 Il ju.r !;t }I\}r | f Jmu AR IR TN AR R RIS & 1.;* '~'jj"-

1O 12600 ,}’ mi,’ ) U 0B -..;t:-.r-. i
N . g wx:ﬁ"f.:._;_.

- . -




HITNANAN Nﬁ??ﬂﬂ?ﬁﬂ%%lmﬂ

-.;g-s

_.composite Bi,Fe, In, NbO. (BFIN) intermediate was also synthesnzed to oplimize associated dielectric properties.

02_00001 In vitro permeation study of an extract of Phyllanthus amarus using shed scale of Ophlophagus
Hannah as a barrier

Aroonsri. Priprem?', Sarayut Radapong®, and Srissmporn Preeprame’

! Faculty of Pharmaceutical sciences. Khon Kaen University, Khon Kaen. Thailand.

2 Graduate student in Master of Science, Khon Kaen University. Khon Kaen, Thailand.

Abstract: In vitro permeation study of Phyllanthus amarus extract using shed snake sceie as a barrier membraﬁe. side-by-
side diffusion cells with a controlled temperature at 32°C and UV spectrophotometric analysis at a Amax of 277 nm. After 4 h,
permeants were observed in the receptor. Qualitative analysis by TLC showed several band colors under UV light at 254 and
366 nm. HPTLC of the permeants at 4 h gave 2 out of 8 peaks at Rf values of 0.42 and 0.72 with an extent of permeation
of 2.4 and 0.25%, repectively. It is concluded that the extract of P amarus coula permeate the barrier and each component
permeated differently.

02_00004 The effect of medncmal plant extracts on cytoplasmic membrane of muitidrug resistant bacteria by
flow cytometry

- Wisatre Kongcharoensuntorn®, Chintana Chirathaworn?, Wipaphorn Jaikua', Atinop Pongpanich®

' Department of Biology, Burapha University, Bangsaen, Chonburi, 20131, Thailand

2 Department of Microbiology, Facuity of Medicine, Chulalongkorn University, Bangkok, Thailand, 10330

Abstract: The Dracaena loureiri Gapnep., Myristica fragrans Houtt. and Mansonia gagei Drumm. wsere investigated for their
abilities to enhance bacterial permeability by flow cytometry. This experiment exhibited enhancsment of herb extracts to
disrupt the cytoplasmic membrane of living bacterial cells. The membrane - impermeant nucleic acid stain of ethidium
bromide of Acinetobacter baumannii and Staphylococcus aureus were tested by FACscan flow cytometry. The varied
concentration of herb extracts were tested theirs ability to enhance permeability of multidrug resistant bacteria. The resulits
indicated that herb extracts could promote intracellular accumulation of ethidium bromide in both strains of multidrug resistant
bacteria. In the treatment of crude extracts to Acinetobacter baumannii the lowest concentration of D. loureiri Gapnen.,
M. fragrans Houtt. and M. gagei Drumm. that showed the brighter signal and uniformly fluorescent were 0.1, 0.05 and 5
mg/ml, respectively. Also, the treatment with 0.1 mg/mi of D. loureiri Gapnep or M. fragrans Houtt. enhanced bacterial
permeability of ethidium bromide into cell membrane of MRSA,

02_00005 THAI MEDICINAL PLANT EXTRACTS POSSESSING ANTI-BACTERIAL ACTIVITY AGAINST CATFISH

PATHOGENS, AEROMONAS SOBRIA

Paweena Wadbua', Sineenat Siri', Nilubot Kitancharoen?, and Prasart Phomrndaeng-"

* Department of Biochemistry, Faculty of Science, Khon Kaen University, Muang. Khon Kaen, Thailand.
E-mail:pawwad@hotmail.com, Fax: (6643) 342-911

2 Department of Fishering. Faculty of Agriculture, Khon Kaen University. Muang, Khon Kaen, Thailand.

3 Department of Microbiology. Faculty of Science, Khon Kaen University. Muang, Khon Kaen, Thailand.

Abstract: This research was to study the effect of Thai medicinal plant extracts against bacterial pathogens of catfish,
Aeromonas sobria. Eighty-two samples both extracted in water and 75% ethanol derived from 41 species of Thai medicinal
plants were tested by agar well diffusion assay. The water-extracted samples of pomegranate (Punica granatum), rose apple
{Eugenia javanica), and Ma-kum-kai (Drypetes rexbughii) exhibited the highest antibacterial activities, orderly. Their minimal
inhibitory concentration (MIC) values were 6.25, 12.50, and 12.50 mg/m\. respectively. Tne minimal bactericidal concentration
(MBC) values of all three extracts were at 12.50 mg/mi. The MBC/MIC values of these plant extracts indicated that they were
bactericidal (<4). The primary analyses of their active chemicals were carried out by TLC-bioautographic and TLC-chemical
. assays. The antibacterial components of 2. granatum extract separated on TLC plate were classified in phenolic/flavonoid
and steroid groups. Active components of E. javanica extract were tested positively to steroids and proantrocyanidins, while
steroids were the active components of D. rexbughii extract.

02_00007 FORMULATION OF ANTIFUNGAL CREAM FROM Impatiens balsamina Linn.
Chanthira Kaewthong', Somsak Wongwan?, Watcharee Netisingha®, Suwanna Vejabhikul*. Pongpant Netisingha*
' Pharmacy Section, Srimahaphot Hospital, Prachinburi, Thailand
2 Pharmacy Section, Bang-rakam Hospital, Phitsanulok
. 3 Department of Pharmaceutical Sciences, Faculty of Pharmacy, Chiang Mai University. Chiang Mai, Thailand.
* Department of Pharmaceutical Care, Faculty of Pharmacy, Chiang Mai University. Chiang Mai. Thailand.

Abstract: The purpose of this study was to prepare an antifungal cream from Impatiens balsamina Linn (Ib). The dried leaves
were macerated in methanol and the extract was reextracted with chloroform. The final extract vas tested by agar diffusion
methad for its antifungal activity against Trichopyton rubrum and Trichopvton mentagrophytes and the optimum concentration
to be used in Ib cream which was found 1o be 20%. Three formulations of 20% Ib creams were then prepared using the
selected bases and tested for antifungal activity against the 2 organisms mentioned in comparison with the 2% ketoconazole
cream available in the market. it was found that the three Ib creams possessed higher antifungal activity than the proprietary
preparation. The resuits suggested the potential of Ib cream to be further developed into an effective antifungal cream.
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