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Abstract

This study was conducted to investigate the effects of treaiment with aqueous chlorine dioxide and hot water on the
gemmination of radish (Raphanus sativus L.) seeds, and reduction of microbial load on the seeds. Increases in treatment time
and the concentration of aqueous chlorine dioxide in water resulted in increasing reductions in the counts of total acrobic
microbes. Seeds treated with aqueous chlorine dioxide (100 ppny20 min, 200ppiy20 min) showed about a 10-fold decrease
in microbial loads. Germination of seeds was not adversely affected by any treatment tested, although the germination rate
of seeds in the group treated at S5°C for 20 min was reduced by 10% compared to that of control. Combined treatment with
hot water and aqueous chlorine dioxide yielded better outcomes in both microbial reduction and seed genmination rate than
did single treatments. A combined treatment with 100 ppm aqueous chlorine dioxide and hot water (45°C or50C) resulted
in about a 100-fold decrease in microbial load whereas germination rate showed only a slight increase to 97.0~97.7%. Total
aerobic microbial counts in radish seeds were decreased by aqueous chlorine dioxide and hot water treatment in the order:
aqueous C10;+ hot water> aqueous C10; > chlorinated water > hot water > control.
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Table 1. Effect of aqueous chlorine dioxide and hot water
treatment on aerobic counts (log CFU/g) and germination rate
in radish seeds

Aerobic counts

Treatment  Condition tgiatinni?lt) (log t(r:eig/r;ge);t after  Germination (%)"
Control - 2 442+ 012" 9479 + L6I™
Chlorine water (ppm) 100 5 459 £ 058 9380 + L.oo™

10 403 £ 072° 9228 + 168"

20 378 £ 0.18™ 9420 + L™

200 5 430 + 030™ 9593 + L.08™
10 410 + 031" 9566 + 0.56™

20 361 = 029% 9162 + 165"

Hot water (C) 45 5 445 + 025" 9578 + 0.04™
10 378 + 025" 9643 + 091®

-0 392 + 0.05° 97.09 + 055°

50 5 440 + 056 9487 + 071™
10 396 £ 0.11° 9646 + 1.36"

20 382 £ 0.01° 9366 + 0.94™

55 5 412 £ 018° 9255 + 227"
10 383 + 015 87.62 + 1.02°

20 372 4 015 8497 + 18T

Aqueous CI0; (ppm) 50 5 429 £ 069" 9221 + 166"
10 354 £ 006 9499 + 068

20 350 + 046° 9273 + 021"

0w 5 426 + 039" 9165 + 330"
10 337 £ 021° 9636 + 129"

20 326 + 050° 9479 + 094

0 5 403 = 056" 9286 + 2.4
10 353 + 034° 9441 + 188

20 333 £ 001° 9487 + 149™

"Value are means * SD (n=3). Values in the column sharing a common letter are
not significantly different (p<0.05).
"Percent of seeds capable of germination affer treatments.
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Fig. 1. Effect on combined treatment of aqueous chlorine dioxide
and hot water on aerobic counts (log CFU/g) in radish seeds.

All value presents the mean + SD of triplicaie determinations.
*Value with same letter are not significantly different (p<0.05).
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Fig. 2. Effect on combined treatment of aqueous chlorine dioxide
and hot water on germination rate in radish seeds.

All value presents the mean + SD of triplicate determinations.
*Value with same letter are not significantly different (p<0.05).
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