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Table 1: Primers used for PCR and sequencing of the Lactate oxidase
Primer (5-3) Sequence Target A_mpllcon Pathogen | Reference
gene size (bp)
LOX-1 AAG GGG AAA TCG CAA GTG CC 1ctO 870 S iniae Mata et
LOX-2 ATA TCT GAT TGG GCC GTC TAA ) al. (2004)

S SL 165 IRNA 05 11+ 0bp el oS .0 eslina

a3 a8 s sesY slaglas sllis ol
YA9A Jle s Ol 5 ZIotKin lew 5 ol aws i

Table 2: Primers used for PCR and sequencing of the 16S rRNA

Primer Sequence (5- 3") Tgaerr%]:t As\ir?gl(lgg)n Pathogen Reference
pLG -1 | CGC AAT GAG AAT AAC CAT 16S 1100 garvieae L Zlotkin et al
pLG -2 G GTT CGG TCG CCC GCA rRNA (1998)
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Table 3: Temperature program

Bacteria Streptococcus iniae Lactococcus garvieae
. Number . Number
Step Temperture Time of cycles Temperture Time of cycles
Initial 95 C* 5 Min 1 95 C* 5 Min 1
denaturation
Denaturation 95C° 30 Sec 94 C’ 45 Sec
Annealing 55C° 30 Sec 35 56 C° 1 Min 30
Extension 72¢C 1 Min 72¢C 1 Min
Final extension 72¢C 5 Min 1 72¢C 5 Min 1
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Figure 1: agarose gel PCR analysis of
Streptococcus iniae DNA,

M: 100 bp indicator, 1-7: samples,

P: positive control , N-: negative control.

Figure 2: agarose gel PCR analysis of
Lactococcus garvieae DNA,

M: 100 bp indicator, 1-4: samples,
P: positive control, N-: negative control

Table 4: Minimum inhibitory concentration (MIC) and minimum bactericidal concentration (MBC) of
anise essential oil

Concentration
pl/ml 10 | 5| 25 |1.25| 0.625 | 0.312 | 0.156 | 0.078 | 0.039 | 0.019 | 0.009
Bacteria
Streptococcus iniae - | - - - - - - - MBC | MIC +
Lactoc_occus 3 N _ _ MBC | MIC + + + + +
garvieae
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Table 5: diameter of growth inhibition zone (in millimeters) of anise essential oil on gram-positive bacteria
compared to antibiotics

Essence and . . .

Antibiotics Essential oil of Erythromycin Tetracycline Penicillin
anise (10ul) - S . .

Bacteria Concentration of antibiotics is 10 micrograms per disc
Streptococcus iniae 33+1¢2 25.33 £ 0.57° 11.66% 0.57¢ 15 + 1¢
Lactococcus garvieae | 20.66 + 1.152 23.33% 0.57" 0x0° 0£0°

Different letters indicate statistically significant differences (P<0.05).
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Abstract

The essential oils are a combination of volatile oils that are made into plants as a secondary metabolite. Anise
essential oil is known for its antimicrobial activity to several bacteria pathogenic. Bacterial pathogens are one of
the important factors in the aquaculture industry. The aim of this study was to identify the bacterial pathogens in
Rainbow trout (Oncorhynchus mykiss) fish and also to investigate antibacterial activity of anise essential oil on
these bacteria. In this study, two pathogenic bacteria in fish including Streptococcus iniae and Lactococcus garviae
were isolated from head kidney then purified from fish and identified by PCR; then, the antibacterial activity of
anise essential oil against these pathogens was evaluated by macrodilution broth method. According to the findings
PCR results indicate high prevalence of Streptococcus iniae and Lactococcus garviae in rainbow trout culturing
ponds. The effect of essential oil anise on bacteria showed a minimum growth inhibitory concentration for
Streptococcus iniae about 0.19 pl/ml and this amount was 0.312 pl/ml for Lactococcus garviae. The diameter of
the growth inhibition zone under the influence of essential oil of anise on these gram positive bacteria was
compared with the diameter of the growth inhibition zone under the influence of common antibiotics the results
showed a significant difference in anise essential oil compared with antibiotics. The result also showed significant
potential of anise to inhibiting growth of these bacteria. so, identification by molecular methods can be an effective
role in the success of aquaculture.
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