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ABSTRACT
The object of this study was to investigate the effects of the water (H20) and 50%, 70%, 100% ethanol (EtOH) extract liquids from
the retentate and the supernatant of Cinnamomum ramulus (Cr) through the rotary evaporation process on the antibacterial activity
(growth inhibition) of Bacillus licheniformis and Legionellaceae bacteria. The concentrations of cinnamaldehyde in the extract
liquids was quantified by HPLC analysis. For the antibacterial activity the effect of 50% EtOH extract liquids from the Cr
supernatant was markedly good compared with that of other extract liquids. The growth inhibition of 50% EtOH extract liquid was
increased by the addition of the liquid. The growth of B. licheniformis and Legionellaceae bacteria was dramatically increased by the
addition of H20 and 100% EtOH (10mL of addition) extract liquids from the Cr retentate. The effects of all the extract liguids from
the Cr supernatant on the growth inhibition of Legionellaceae bacteria was not significantly effective. The lowest and highest
concentrations of cinnamaldehyde were quantified for the H20 and 50% EtOH extract liquids, respectively, compared with other
extract liquids. This result indicated that cinnamaldehyde is not only inhibition one component for the bacterial growth.

Keywords : water and ethanol extract liquids(] antibacterial activityC] Cinnamomum ramulus

Table of Contents
I S O 1 1 O 2210000000
.................................................. 221100000000 w2 21,20 0 0
.......................................................... 2213000000 i3 2.1.40 0 0O
.......................................................... 3215000 w3 2.1.60 O O
.......................................................... 422000000000 w5 2210 0 0 00 00 O
.......................................... 52220 0000 vvvcecevvrrrneiernrnreesisrssensienennnn® 230 T i £ 2.3.1
O O (Cinnamomum ramulus)d O O ..oveeeveveveceiieciee, 72320 000 oo se e 72400000000
TSR T SO SRRSRN 23310000
.......................................................... 233210000 v 23 3.1.20 0O O O
.................................................. 233130000 w23 3.2.40 0 O
.......................................................... 2431500000 viveieievvesereiesserersieenen25 320 0 0 O
.......................................................... 2532100000000 wevviisieirevseieeen.253.220 0 000 O O
.................................................. 263230 0000000000000 OO0O0 w26 32400 0000000
OO0 e, 2732410 00000000 wiiiiienereeseeseesens 273242HPLCOODOO
.......................................... 2732430 0000000 vvvceivvvieveirsereennn 28 00 0 OO OO O
.................................................. 24100 0000000000000 wvvevevvvivvvieeeeenn29420 0 00000 0O00OO0O0O
I I 7 I I S 43000 00
.......................................................... G I I USRS o T |

REFERENCES

1.000000000000000 (1990000000000 00D0ODO0000O0000ODO00D00000O0O26(2):20-220 2.00
O000000000000000 19900000000 00000000000DO0O00D00(@CDODO0)O22(4):383-3860 3.0
000000 (200)0000000000000000000000000013(1):31-320 4000 (19820 0000000000
O00009(3-4):138-1470 5.000 (19970 00 0000000000000 O0OOOO0OO0O0O0O0O0O000O000000000
6.00 000000000 @97 Oo000000000000O0O0O0OD12@¥1-30 7. 00000OoOooOoooooooooon
(001)0 000000000000 00000000000000014(3):199-20300 8.00000000000O0 (1990000000
O00O00OO0O0OO0OO0OO019-230 9.0 0000000000000 OOOO (9O O0O0O0O0O0O0O0OOODOODOODOODOOO
020(3):59-620 10.000 (19850 00 0000000000000 0O0OOODOODODO1s-170 11. 000 (2001)0 00000000
o00ooo0ooooOooooobOo0o0oboOo0o0ooOo0oobO0ooooOo0oOooD 200000000000 (MU ODOOODO



O00000242):195-2020 13.0000000 (19990 000000000000 OOOUOOOOODODOSBeE((1):12-200 140000
0000000 (0000 000000000000000000000O26:186-1910 15. 000 (198000000000 OOOOO
O0000O0O0O0O0O28820 16. 00000000000 (19970 0000000000 DO0OO0ODOOODOOOOOOOOOOOOO
024(3):384-3880 17.000 (200)0 00 0000000000000 O0O00O00UO0OUOUOO0UODOOOODOODOOOO 18.O000OO
000 19770 000000000000000004(2:33440 19.000 (19990 0 000000000000 OOOOOOOO
O0000O0O0O00O0O0O0O0O0OOO0OO0OO0OOD 200000000199 0000 0D0D0DODODOD0ODO0OOD0OOOOOOOOg
012(8):34-430 21. 0000000000 (1998050 00 000000000000 OONOO15(2):106-1070 22. 00 0O (1981)0 0 O
O O Asperogillus parasticus, AsperogillusnigerD Mucor mucedo0 OO0 000000000 OODODO9(1-2):99-1070 23.000000O0
000 (19820 00 000000000000000000008(2:185-1910 24.00 0000000000000 0O0O (1998)0 0
0000000000000 0000@0O)O194):37-390 25. 00000000000 (00000 000000000000 0OOODO
O00OO0O0000Os33(1):119-1250 26.000 (20000 0 0000000000000 O0O0O0OO0O0OOOOOODOOOOOODOOOOO
O0027.0000000 @987 0000000000000 0D00ODDODI14(3):129-1420 28. 000 (1999 OoOoOoOoOoOOO
go0oOOoOOoOOOOOOOOOOOOOOOOOOOOOOR.000OOOOOOOO @ OOOOODOOODOOOOO
Oo0oO0OOoOoOoOoOOOOOOOOOOO?27(1)117-1280 30.000000000O0O0O0O0O0O (19U D000 O0OUOUOOOOOOO
O00O0O0O0O0OO0O0OO0O00191)47-490 31. 000 (200)D 0000000000000 OOOOOO27(8):38-400 32.0 00 (19950
OO00OC0OOOC0OOCOOCOOOOOOOS12-130 33.000 (0000 D00 0000000000000 OOOONOO O 38(3):184-1930
34.0000000 0000000000000 0000000O00O00U0O0O0ODODOOODOODODODODOODODONs9-740 35.0
000000 (19990 0000000000000 ggggggrigd 36. Agarwal, S. K., Singh, S. S., Verma, S., Kumar, S. (2000).
Antifungal activity of anthraquinone derivatives from Rheum emodi. Journal of Ethnopharmacology. 72:43-46. 37. Alzoreky, N. S. and Nakahara,
K. (2002). Antibacterial activity of extracts from some edible plants commonly consumed in Asia. International Journal of Food Microbiology.
80:223-230. 38. Ankri, S., and David, M. (1999), Antimicrobial properties of allicin from garlifc. Microbes and Infection. 2:125-129. 39. Arora, D.
S. and Kaur, J. (1999), Antimicrobial activity of spices. International Journal of Antimicrobial Agents. 12:257-262. 40. Baranowski, J. D., Davidson,
P. M., Nagel, C. W. ,Branen, A. L. (1980), Inhibition of Saccharmyces cerevisiae by naturally occurring hydroxycinnamates. Journal of Food
Science. 45:592. 41. Beuchat, L. R. (1976), Sensitivity of Vibrio parahaemolyticus to spices and organic acid. Journal of Food Science. (41):899-902.
42. Birrer, G. A., Cromwick, A. M. and Grosst, R. A. (1994), y -Poly(Glutamic acid) formation by Bacillus licheniformis 9945a:physiological and
biochemical studies. International Journal of Biological Macromoecules. 16(5):265-275. 43. Bovarnick, M. (1942), The formation of extracellular
D(-)-glutamic acid polypeptide by Bacillus subtilis. Journal of Biological Chemistry . 145:415-424. 44. Buchanan, R. L., Hoover, D. G. and Jones,
S. B. (1983), Caffeine inhibition of aflatoxin production Mode of action. Applied Environmental Microbiology. 46:1193. 45. Bullerman, C. U.,
and F. Y. Lieu, and S. A. SEIER (1977), Inhibition of growth and aflatoxin production by cinnamon and clove oils, cinnamic aldehyde and
eugenol. Journal of Food Science. 42:1107-1109. 46. Chang, S. T., Chen, P. F., and Chang, S. T., Chang, S.T. (2001), Antibacterial activity of leaf
essential oils and their constituents from Cinnamomum osmphloeum. Journal of Ethnopharmacology. 77:123-127. 47. Chou, C. C, Lin, L. L. and
Chung, K. T. (1999), Antimicrobial activity of tea as affected by the degree of fermentation and manufacturing season. International Journal of
Food Microbiology, 48:125-130. 48. Cos, P., Hermans, N., Bruyne, T. D. (2002), Apers, S., Sindambiwe, J. B, Berghe, D. V., Pieters, Vlietinck, A.
J., Further evaluation of Rwandan medicinal plant extracts for their antimicrobial and antiviral activities. Journal of Ethnopharmacology,
79:155-163. 49. Davidson, P. J. and Parish, M. E. (1989), Methods for testing the efficacy of food antimicrobials. Food Technology. 1:148-155. 50.
Dorman, H. J. and Deans, S. G. (2000), Antimicrobial agents from plant:antibacterial activity of plant volatile oils. Journal of Applied
Microbiology. 88:308-316. 51. Fewell, A. M., Roddick, J. G. (1993), Interactive antifungal activity of the glycoalkaloids alpha-solanine and
alpha-chaconine. Phytochemistry. 33:323-328. 52. Freese, E., Sheu, C. W. and Galliers, E. (1973), Function of lipophilic acid as antimicrobial
additives. Nature. 241:321. 53. Gould, G. W. (1996), Industry Perspectives on the Use of Natural Antimicrobials and Inhibitors for Food
Applications. Journal of Food Protection. supplement:82-86. 54. Kabuki, T., Nakajima, H., Ueda, S.,Kuwabara, Y. and Dosako, S. (2000),
Characterization of novel antimicrobial compound from mango(Mangifera indica L.) kernel seed. Food chemistry. 71:61-66. 55. Kubo, M.,
Kimura, Y., Okuda, T. and Namba, K. (1981), Studies on Scutellariae Radix Part 11:The Antibacterial Substance. Planta. medica. 43:194-210. 56.
Mazzanti, G., Mascellino, M. T., Battinelli, L., Coluccia, D., Manganaro, M. and Saso, L. (2000), Antimicrobial investigation of semipurified
fractions of Ginkgo biloba leaves. Journal of Ethnopharmacology. 71:83-880 57. Moleyar, V. and Narasimham, P. (1992), Antibacterial activity of
essential oil components. International Journal of Food Microbial. 16:337-342. 58. Omar, S. B., Lemonnier, N.,Jones, C.,Ficker, M. L.,Smith, C.,
Neema, G. H. N., Towers, K. Goel, J. T., Arnason (2000), Antimicrobial activity of extracts of eastern North American hardwood trees and
relation to traditional medicine. Journal of Ethnopharmacology. 73:161-170. 59. Palmer, A. S., Stewart, J. and Fyfe, L. (1998), Antimicrobial
properties of plant oils andessences against five important foodborne pathogens. Letters in Applied Microbiology. 26:118-122. 60. Rauja, J. P.,
Remes, S.,Heinonen , M., Hopia, A., Kahkonen, M., Kujala, M., Pihaja, K., Vuorela, H., Vuorela, P. (2000), Antimicrobial effects of Finnish plant
extracts containing flavonoids and other phenolic compounds. International Journal of Food Microbiology. 56:3-12. 61. Unlu, M., Daferera, D.,
Donmez, E., Polissiou, M., Tepe, B., Sokmen, A. (2002), Compositions and the in vitro antimicrobial activities of the essential oils of Achillea
setacea and Achillea teretifolia (Compositae). Journal of Ethnopharmacology. 83:117-121. 62. Weidenborner, M and Jha, H. C. (1994), Antifungal
activity of flavonoids in relation to degree of hydroxylation, methoxylation and glycosidation. Acta Horticulturae. 381:702-709. 63. Wongkham, S.,



Laupattarakasaem, P., Pienthaweechai, K., Areejitranusorn, P., Wongkham, C., Techanitiswad, T. (2001), Antimicrobial Activity of Streblus asper
Leaf Extract. Phytother Research. 15:119-121[1



