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Abstract

The commercially available turmeric extract from Curcuma longa L. was standardized and
evaluated for antibacterial activity against shrimp pathogenic vibrios. ~ High-performance liquid
chromatographic determination of the extract revealed 99.42% of the total active compounds, namely
curcuminoids, consisting of curcumin (72.29%), desmethoxycurcumin (23.50%) and bisdesmethoxy-
curcumin (3.63%). The antibacterial activity of the extract was subsequently tested in vitro against
twenty vibrio isolates. The vibrios were isolated from hepatopancreas of the diseased shrimps collected
from different culture areas of Thailand and Vietnam, and identified by API-20 system (BioMerieux).
Minimum Inhibitory Concentrations (MICs) of the extract determined by agar dilution method were <
512 py/ml (64-512 py/ml). Analysis of MIC values indicated that 50% of the tested isolates were
susceptible to the extract at 256 pg/ml (MICso) while 90% of the tested isolates were susceptible to 512
pg/ml (MICs). The study demonstrated the antivibrio activity of the standardized turmeric extract,
thus, suggesting the potential use of the naturally extracted compound as an alternative to
antimicrobial chemicals for the treatment of vibriosis in shrimp culture.
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curcumin  (99.56%), desmethoxycur-
cumin (%8.77%  bisdesmethoxycurcumin (98.05%)

column - chromatography

3 spectroscopy high-
performance liquid chromatography (HPLC) (2)
Chloramphenicol Sigma
methanol acetonitrile
glacial acetic acid Labscan

[

(standardized extract) ,
curcumin, desme-

thoxycurcumin~ bisdesmethoxycurcumin
methanol 03,02 02 mg/ml
50% methanol 003, 001
0002 mg/ml
methanol 040 mg/ml
50% methanol 0.04 mg/ml

curcuminoids 3 curcumin,  desmethoxy- HPLC _sys_tem (Shimagzy, Jepan)
curcumin -~ bisdesmethoxycurcumin C18 (HIQsil", 46 mm x 130 mm, ¥)
33°¢ " (mobile phase)
acetonitrile 2% acetic acid (40:60, viv)
(flow rate) 20 mi/min - UV-Visible
detector 425 nm
2! HPLC chromatogram (2
peak area
curcumin, desmethoxycurcumin — bisdesmethoxy-
curcumin
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2. HPLC chromatograms curcumin 0.03 mg/ml (A), desmethoxycurcumin 0.01 mg/ml (B),
bisdesmethoxycurcumin 0.002 mg/ml (C) 0.04 mg/ml (D)
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. 1= (25-27)
+1=285-100% 2= (28)
- =0-15% =
d = 16-80% R=
Vo= ONPG = o-nitro-beta-D-galactopyranoside hydrolysis by beta-galactosidase
0/129 =vibrio static agent: 2,4-diamino-6,7-di-isopropylpteridine
HPLC
curcumin,  desmetho-

xyeurcumin - bisdesmethoxycurcumin 2

HPLC  chromatogram ? MIC  chloramphenicol 2 Jjgiml

retention time  E coli . aureus 1 Jjg/ml V.
1207 1158 1033 parahaemolyticus MIC

curcumin,  desmethoxycurcumin 3 62 Mgml (2

bisdesmethoxycurcumin
MIC
64-512 flg/ml )
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Nha Trang ]
20 isolates )

V. alginolyticus 2 isolates, V. cholerae 1
isolate, V. damsela 2 isolates, V. fluvialis 8 isolates,
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isolate () (dose)
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methoxy non-polar curcumin eurcumin-
methoxy 2 (lipophilicity) desmethoxycurcumin : bisdesmethoxycurcumin
2 (stationary 7229 : 2350 : 363
phase) 20:65:1
desmethoxycurcumin
methoxy 1 bisdes-
methoxycurcumin lipophilicity 2 MIC  chloramphenicol E
bisdlesmethoxycurcumin methoxy coh . aureus
NCCLS (3) MIC
chromatogram chloramphenicol V. parahaemolyticus
3 retention~ MIC



P. Rojsitthisak -« &//Thai J. Pharm. Sci. 29 (s-4); 165-177 (2005) 175

3 MIC
MICg,
25 jLigi
fimol/ml

curcumin, desmethoxycurcumin  bisdesme-
thoxycurcumin 12.29%,
30830 850%, 383,  363% 30834
3101 MICio
25 (ig/ml 0.72 fimol/ml
MICs
Mishra (6) MICs
curcumin E coli, . aureus,
. epideimidis  Enterococus 10-20 p.mol/mi
MIC
MIC
50 isolates MIC

o

() ()
DBG 4830004

. 2548 [Onlig]
: http://www.fisheries.go.th

. Graslund, K. Karisson, and J. Wongta-
vatchai.  Responsible use of antibiotics in
shrimp fanning.  Aquaculture Asia Magazine
7.3 (2002).

, , AT, 24925,
. 258, [Onlig],
- http:// www.gpo.or.th

G. K. Jayaprakasha, L. J. M. Rao, and K. K.
Sakariah.  Improved HPLC method for the
determination of curcumin, demethoxycur-
cumin and bisdemethoxycurcumin. J. Agric.
FoodChem. 50: 3668-3672 %2002).

. Mishra, . Narain, R. Mishra, and K. Misra.
Design, development and synthesis of mixed
bioconjugates  of  piperic  acid-glycine,
curcumin-glycine/alanine  and  curcumin-
glycine-piperic acid and their antibacterial and
antifungal properties. Bioorg. Med. Chem. 13
1477-1486 (2005),

L. N. Grinberg, O. Shalev, H. H. Tonnesen, and
E. A Rachmilewitz. Studies on curcumin and
curcuminoids: XXVI. Antioxidant effects of
curcumin on the red blood cell membrane. Int.
J. Pharm. 132: 251-257 (1996).

F. Bonte, M. . Noel-Hudson, J. Wepierre, and
A. Meybeck. Protective effect of curcuminoids
on epidermal skin cells under free oxygen


http://www.fisheries.go.th
http://www.gpo.or.th

176 P. Rojsitthisak .« . J/Thai J. Pharm. Sci. 29 (3-4): 165 177 (2005)

radical stress. Planta Med. 63; 265-266
(1997).
9. K C Das and C. K Das. Curcumin

(diferuloyl-methane), a singlet oxygen ('02
%uencher. Biochem. Biophys. Res. Commun.
95: 62-66 (2002).

10. H. P. Ammon and M. A. Wahl. Pharmacology
of Curcuma longa. Planta Med. 57. 17
(1991).

11 1. Brouet and H. Oshima. Curcumin, an anti-
tumour promoter and anti-inflammatory agent,
inhibits induction of nitric oxide synthase in
activated macrophages. ~ Biochem. Biophys.
Res. Commun. 206: 533-540 (1995).

12. B. Joe and B. R. Lokesh. Prophylactic and
therapeutic effects of -3 polyunsaturated fatty
acids, capsaicin, and curcumin on adjuvant
induced arthritis in rats. J. Nutr. Biochem. 8:
397-407(1997).

13. V. Rajakrishnan, A. Jayadeep, 0. . Arun, p.
R. Sudhakaran, and V. p. Menon. Changes in
the prostaglandin levels in alcohol toxicity:
Effect of curcumin and N-acetylcysteine. J.
Nutr. Biochem. 11: 509-514 (2000).

14. M. C. Heng, M. K. Song, J. Harker, and M. K.
Heng. Drug-induced suppression of phospho-
rylase kinase activity correlates with resolution
of psoriasis as assessed by clinical, histological
and immunohistochemical parameters. Br. J.
Dermatol. 143: 937-949 (2000).

15. K. Polasa, A. N. Naidu, I. Ravindranath, and K.
Krishnaswamy. Inhibition of B(a)P induced
strand breaks in presence of curcumin. Mutat,
Res. 557: 203-213 (2004).

16. p. Limtrakul, . Lipigomgoson, 0. Namwong,
A. Apisariyakul, and F. . Dunn. Inhibitory
effect of dietary curcumin  on  skin
carcinogenesis in mice. Cancer Lett. 116:
197-203 (1997),

17. H. Inano, M. Onoda, N. Inafuku, Y. Kubota, T.
Osawa, H. Kobayashi, and K. Wakabayashi.
Potent preventive action of curcumin on
radiation-induced initiation  of  mammary
tumorigenesis in rats.  Carcinogenesis 21.
1835-1841 (2000).

18. A Khafif, . P. Schantz, T. C. Chou, D.
Elderstein, and p. G. Sacks. Quantitation of

19,

20.

21,

22

23.

24,

2.

chemopreventive ~ synergism  between  (-)-
epigallocatechin-3-gallate and curcumin In
normal, premalignant and malignant human
oral epithelial cells. Carcinogenesis 19: 419-
424.(1998).

. Perkins, R. D. Verschoyle, K. Hill, I
Parveen, M. D. Threadgill, R. A. Sharma, M.
L. Williams, . p. Steward, and A. J. Gescher,
Chemopreventive efficacy and pharmaco-
kinetics of curcumin in the Min/+ Mouse, a
model of familial adenomatous polyposis.
Cancer Epidemiol. Biomarkers. Prey. 11: 535-
540 (2002),

E. K. Song, H. Cho, J. . Kim, N. Y. Kim, N.
H. An, J. A Kim, . H. Lee, and Y. C. Kim.
Diarylheptanoids with free radical scavenging
and hepatoprotective activity in vitro from
Curcuma longa. Planta Med. 67. 876-877
(2001).

R. A. Sharma, H. R. McLelland, K. A. Hill, C.
R. Ireson, . A. Euden, and M. M. Manson.
Pharmacodynamic and pharmacokinetic stud?;
of oral curcuma extract in patients wit
colorectal cancer. Clin. Cancer Res. 7. 1984-
1900 (2001).

' y 2548, 12'14

National Committee for Clinical Laboratory
Standards. Methods for Dilution  Antimicro-
bial Susceptibility Tests for Bacteria That
Grow Aerobically, Approved Standard-Fifth
Edition, 2000, 20 (2): 26.

World Health Organization! (WHO), Depart-
ment of Communicable Disease Surveillance
and Response, 2000. WHONET 5 Laboratory
Database Software, Geneva.

B. A. Forbes, D. F. Sahm, and A. . Weissfeld.
Vibrio aeromonas, Plesiomonas shigelloides,
and Chromobacterium violaceum. In Bailey &
Scotts Diagnostic Microbiology, 10h ed.,
Mosby, St. Louis, 1998, pp. 488-500.



P. Rojsitthisak ¢« = 11 Thai J. Pharm. Sci. 29 (3-4): 165-177 (2005) 177

26. G. |. Barrow and R. K. A. Feltham (eds.), . J. Hausler Jr, and J. p. Truant (eds.),
Cowan and Steel's Manual for the Manual of Clinical Microbiology, 3rd ed.,
|dentification of Medical Bacteria, 3rd ed., American ~ Society  for  Microbiology,
Cambridge University Press, 1993, pp. 754- Washington D.C., 1980, pp. 226-234.

759, 28. E. L. Elliot, A Kaysner and M. L. Tamplin.

27. L. K. Wachsmuth, G. K. Morris, and J. <. FDA Bacterlologlcal Analytical Manual, 7th

Feeley. Vibrio. In E. H. Lennette, A. Balows, ed., 1992, pp. 111-120.



	In Vitro Inhibitory Effect of Turmeric Extract from Curcuma longa on Shrimp Pathogenic Vibrios(ผลของสารสกัดขมิ้นชันต่อการยับยั้งการเจริญของเชื้อวิบร...
	Recommended Citation

	tmp.1679441403.pdf.UPXX2

