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Abstract

The effects of aqueous chlorine dioxide (C10») or fumaric acid treatment on the reduction of microbial populations
in hot pepper, ginger, and carrot, were investigated. Hot pepper, ginger, and canot were treated with 5, 10, or
50 ppm of Cl1O,, or 0.1, 0.3, or 0.5%(v/v) fumaric acid solution for 5 min. Aqueous ClO; or fumaric acid treatment
significantly decreased the populations of both total aerobic bacteria, and yeasts and molds. In particular, S50 ppm
(10, treatment of hot pepper reduced total aerobic bacteria and yeast and mold levels, by 1.52 and 1.81 log CFU/g,
respectively, whereas 0.5% (v/v) fumaric acid treatment eliminated all aerobic bacteria and all yeasts and molds.
In addition, 50 ppm ClO; treatment of ginger reduced the populations of total aerobic bacteria, and yeasts and
molds, by 0.53 and 0.92 log CFU/g, respectively, and 0.5% (v/v) fumaric acid treatment also decreased total aerobic
bacteria, and yeast and mold levels, by 1.44 and 1.28 log CFU/g, respectively. With canvots, 50 ppm CIO, treatment
decreased total aerobic bacteria, and yeasts and molds, by 1.76 and 2.22 log CFU/g, whereas 0.5% (v/v) fumaric
acid treatment reduced the levels of these microorganisms by 1.94 and 1.73 log CFU/g, respectively. These results
indicate that aqueous ClO; or fumaric acid treatment is useful for reducing microbial populations in hot peppers,

ginger, and carots.
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Table 1. Inactivation of microorganisms in hot pepper by aqueous
ClO; and fumaric acid treatment

(log CFUJg)
Treatment Total aerobic bacteria Yeasts and molds

Control” 499:0.14” 3.69:0.30"

Water 4.82+0.28™ 3.38£027"

5 ppm CIO; 450+0.25" 323+0.13%

10 ppm CIO; 440+0.14° 3.12+0.06°

50 ppm ClO, 347021 1.88+0.17°

0.1% Fumaric acid 2.90£0.08° 2.10£0.13'
0.3% Fumaric acid 2.79+0.09° ND
0.5% Fumaric acid ND’ ND

"Raw hot pepper.

PAny means in the same column followed by different letters are significantly (p<0.05)
different by Duncan’s multiple range test..

INot detected.
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Table 2. Inactivation of microorganisms in ginger by aqueous
ClO; and fumaric acid treatment

(log CFU/g)

Treatment Total aerobic bacteria Yeasts and molds
Control” 6.910.44 5.88020"
Water 6.75:0.44" 5.69+027™
5 ppm ClO, 6.6420.08" 5.39+0.04"
10 ppm CIO; 6.5420.04" 5.1120.08°
50 ppm CIO, 6.38+0.14° 4.96+0.03°
0.1% Fumaric acid 5.6920.12° 5.02£0.15°
0.3% Fumaric acid 5.64+022° 5.010.10°
0.5% Fumaric acid 5.47£0.14° 4,60£0.22°

i)Raw ginger.
PAny means in the same column followed by different letters are significantly (p<0.05)
different by Duncan’s multiple range test.
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Table 3. Inactivation of microorganisms in carrot by aqueous
ClO; and fumaric acid treatment

(log CFUJg)

Treatment Total aerobic bacteria Yeasts and molds
Control” 6.60£0.22” 443027
Water 6.25027" 421+039™
5 ppm CIO, 5.67+0.06° 3.11+0.05°
10 ppm ClO; 5.50:0.20° 3.1340.05°
50 ppm CIO, 4842028 221£0,04°
0.1% Fumaric acid 4.78+0.04° 2.99+0.09%
0.3% Fumaric acid 4.80£0,05° 2.94£0.13%
0.5% Fumaric acid 4,66£0.10° 2.70:0,07"

"Raw carrot.
PAny means in the same column followed by different letters are significantly (p<0.05)
different by Duncan’s multiple range test.
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