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Quantitative Cell Count of Vibrio vulnificus Cells Based on MPN-PCR Method
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ABSTRACT - The objective of this study was to establish a quantitative count method of Vibrio vulnificus cells.
Plate count method is often used to count the number of V. vulnificus cells using thiosulfate citrate bile salts sucrose
(TCBS) agar plate. However, this method is unsuitable for counting V. vulnificus cells due to growth inhibition and
cell injuries in TCBS medium. In this study, we suggested a most probable number-polymerase chain reaction (MPN-
PCR) method using alkaline peptone water medium for the quantification of V. vulnificus. This MPN-PCR method
showed 2 log higher cell number than TCBS agar plate method. Similar results were also found in the control using,
Luria-Bertani agar containing 2% NaCl. Thus, this MPN-PCR method can be used a sensitive method for quantitative
count of viable V. vulnificus cells in fish and shellfish samples.
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Materials and Methods
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Results and Discussion
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Table 1. Effect of culture medium on cell count of Vibrio vulnificus by the treatment of distilled water

Viable cells count

Treatment with PBS

Treatment with distilled water

LB-Na" LB-Na TCBS? MPN-PCR?
6.59 £ 0.34" 2.25+0.56" 0.13+0.23" 4.49 + 0.96*
(log CFU/mL) (log CFU/mL) (log CFU/mL) (log MPN/100 mL)

One mL of ¥ vulnificus cells (about 10° CFU/mL) were suspended into 100 mL of distilled water and kept for 10 min at 25°C. Control
was treated with 50 mL of 0.1 M phosphate buffer saline buffer (PBS, pH 7.0) containing 2% NaCl. "LB-Na, Luria-Bertani broth
containing 2% NaCl; ?TCBS, thiosulfate citrate bile salts sucrose medium; *MPN-PCR, Bacterial cells were cultivated using alkaline
peptone water for 12 £ 2 h at 35°C and the viable cell numbers were counted using most probable number method combined with PCR
amplification. *°, Means with different superscripts within each column indicate significant differences by Duncan's multiple range test

(P <0.05).
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Table 2. Effect of dilution buffer and culture medium on cell count of Vibrio vulnificus

Combination of dilution buffer and culture medium

PBSY/ 3 PBS-Na"/ PBS-Na/ PBS-Na/
LB-Na? PBS/TCBS MPN-PCRY LB-Na TCBS MPN-PCR
Viable cells count 7.06 + 0.44* 3.74 £0.79° 7.69 +1.13¢ 7.88 + 0.05° 5.42 +0.18° 9.07 +£0.26*
(log CFU/mL) (log CFU/mL) (log MPN/100 mL) (log CFU/mL) (log CFU/mL) (log MPN/100 mL)

One mL of ¥ vulnificus cells (about 10° CFU/mL) were suspended into 9 mL of 0.1 M phosphate buffer saline buffer (PBS, pH 7.0).
DPBS, phosphate buffer saline; ?LB-Na, Luria-Bertani broth containing 2% NaCl; *TCBS, thiosulfate citrate bile salts sucrose medium;
“MPN-PCR, Bacterial cells were cultivated using alkaline peptone water for 12 +2 h at 35°C and the viable cell numbers were counted
using most probable number method combined with PCR amplification; *PBS-Na, phosphate buffer saline containing 2% NaCl. *¢,
Means with different superscripts within each column indicate significant differences by Duncan's multiple range test (P < 0.05).
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