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Effects of heat treatments on the microbial reduction and germination
rates of red radish sprout seeds (Raphanus sativus)
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Abstract

This study was conducted to investigate the effects of various heat treatments on the microbial reduction and germination
of red radish seeds for the development of effective and economical sterilization methods of improving microbial
safety without reducting the germination rate. Hydrothermal treatment was conducted at 60, 65, 70, 75, 80, and
90°C for 30 and 60 seconds, and dry heat treatment was performed at 70, 80, 90, and 100°C for 5 minutes. In
the seeds that underwent the hydrothermal treatment, time had little effect on the microbial reduction. There was
no significant microbial reduction over time. However, there was significant microbial reduction as temperatures
increased (p<0.001). The total plate count (TPC) was reduced by more than 3 logs, and Listeria monocytogenes
was not detected at temperatures above 70°C. In the seeds that were subjected to the dry heat treatment, the TPC
and the population of the L. monocytogenes were significantly reduced as the temperatures increased (p<0.001).
After treatment at 100°C for 5 minutes, the TPC and the L. monocytogenes were reduced by 3 logs. As with
the microbial reduction, time had little effect on the germination. There were no significant changes in the germination
after the hydrothermal treatment over time; but at the temperatures above 75°C, the germination rate significantly
decreased as the temperature increased (p<0.001). When the seeds were soaked after the hydrothermal treatment,
their germination was stimulated. The dry heat treatment at temperatures of 80°C and higher significantly decreased
the germination rate as the temperature increased (p<0.001). Dry heat treatment before the germination of the seeds
soaked in distilled water for three hours significantly decreased the germination at temperatures greater than 90°C
(p<0.05). This study showed that appropriate heat treatments can increase the microbiological safety and germination

of red radish seeds.
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Table 1. Effect of hot water treatment on TPC and population
of L. monocytogenes inoculated on red radish seeds

Microbial population (log CFU/g)

Soaking time Treatment temp.

(sec) (0 TPC L monocyrogenes
Control 49540.11 3.9540.16
30 60 293007 0.8820.68"
65 192+0.12™ 020045
70 1672026 0.02£0.14™
75 1254035 0.00+0.00™
80 098:0.73" 0.00£0.00™
%0 0.15+038" 0.00£000"
Fvalue (p) 89.760" 91932
60 60 278+004" 0432058
65 161:021™ 0.11£033™
70 143034 0.00£0.00"
75 1.19+021™ 0.00+0.00™
80 0.68:0.66" 0.00£0.00™
90 0054023 0.00+0.00™
Fvalue (p) 169.621° 41585
t-value (p) 1.318 -0.646

“significant at p<0.001.
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monocytogenes’} FEEA] FSkth G4 Aol mE n|AY
£ Ao FF= ARl W {0491 Aol HolA] gk
o, 2EHste] wWE {FoHQl zolE YEhAAT
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TAEA FBol= 0% AA ATt THA, Miller -5(8)
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o]}, 80°CellA 5E1t A2l gk & FAlt 2 L monocytogenes
& Z+7; 2.89+0.12, 1.76+0.15 log CFU/g2. 2 2 logs2]
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Table 2. Effect of heat treatment on TPC and population of L.
monocytogenes inoculated on red radish seeds

Soaking time Treatment temp. Microbial population (log CFUJg)

(min) (€ TPC L monocytogenes
Control 488+0.12 3.6540.17
5 70 30240.15™ 193+0.14™
80 2.89:0.12" 1.76£0.15"
90 248026 102068
100 2.14+0.14™ 0900.62"
F-value (p) 159356 26377

“significant at p<0.001.
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Table 3. Effect of hot water treatment on the germination rate
of red radish seeds

Soaking time ~Treatment temp. Germination rate (%)

(sec) () No treatment Treatment

Control 92823 94.8+5.1

30 60 94.743.1" 96.7:2.3"
65 903421 948429

70 874153 80.7:8.0™

75 763114 78.0%5.9™
80 1324112 24.8411.0™

90 24415 3719

F-value ( p ) 160869 2368527

60 60 928465 97.3:2.0™
65 873+10.4' 90.6+5.1"

70 82.044.7° 852490
75 6734108 68.7£15.5™

80 9.3450™ 135460™

9 05+07" 1.0:0.7™

F-value ( p ) 148.943™ 163960

tevalue (p) 0111 0484

" significant at p<0.01, and p<0.001, respectively
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Table 4. Effect of dry heat treatment on the germination rate of
red radish seeds

Soaking time Treatment temp. Germination rate (%)

(min) (©) No soaking Soaking
Control 88.043.5 90.0+4.1
5 70 75.0+4.6" 90243 4"
80 69725 850162

90 673253 764159
100 59544 660483

F-value (p) 29065 11387

NS Gomificant at p<0.05, p<0.01, and p<0.001, respectively
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