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Efficacy of Radio Frequency Technology for inactivation of Salmonella

Typhimurium and Escherichia coli in Mung Beans (Vignara diata)
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ABSTRACT
The consumption of fresh mung bean sprouts has become widely popular these days. However,
the concerning and health-related issues are the contamination of pathogenic bacteria i.e. Salmonella
Typhimurium and Escherichia coli in fresh sprouts from mung bean. Up to date, there is no effective
pathogen reduction step in the sprouting process. This study has investigated the efficacy of Radio

Frequency Technology (RF) in the inactivation of S. Typhimurium and E. coli in mung bean before sprouting.
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The parameters were power level (100, 200, 250 and 300 watts), temperature (55, 60 and 65 °C) and time
(0, 5, 10, 15, 20, 25 and 30 min). The effects of RF against the pathogen survival, color, moisture content,

and water activity and germination rate were also investigated. The results indicated that the RF application

250 watts 65 °C for 9 min reduced 5. 37 log and 5.43 log of S. Typhimurium and E. coli, respectively.
The physical change is only a matter of humidity and color and the germination rate. This indicated that
there is a possibility in the application of RF technology for reduction of pathogenic bacteria in mung bean

production for sprouted seeds.
Keywords: Mung bean, radio-frequency technology, inactivation, Salmonella Typhimurium, Escherichia coli
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2. ﬁnwﬂﬂisﬁw%mwmmLwﬂ‘[uiaﬁﬂ?ium'm?ﬁwq (Radio frequency technology) Tun1s§iugia S. Typhimurium
TISTR292 uas E. coli TISTR780 Uuitauludaidien

s

namsAnwmuinilelimnudeusiendunnudingludanden Assduidslni 250 Sod gamadl 65 oeen
wadea dnunseanuSunas S. Typhimurium TISTR292 wae E. coli TISTR780 aslé nanislimnudeudt 65 asen
Wwaided w9 Uit @snsaanu3unande S. Typhimurium TISTR292 wae E. coli TISTR780 a4 5.37 log reduction
uaw 5.43 log reduction ME1dy Funnmin 5 log reduction Msnaifingyenervun uarliFinadewdesen
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Haaiads 10.5 it lumsiingumgfiaufa 65 esmiwaioa luvuziidndsliin 250 Tad uaz 300 3ad ldan
W@Ae 7.5 Wil uar 4.5 Wil muddu Tunsiiiuemgiiaudis 65 ssrmwaldea Fehdsliidin 300 Snst Taalums
\ingaumpiouils 65 osrwaidoa dufian uinuigungifinniutusaranasedismai sndenisniunu

gaumilvineif 65 asreaided deluanmzgamgiiuayseaumasiihimangadlunsudssuainles Ae 250 Tnd
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1NNTIATIERAINITUABULUAIILAT N1enTw vesiiegesnlediilaniunisulszume RF fisgdu

mdalailn 200, 250 wag 300 06 gl 65 Berwaldya WuiNAIRE1ATiA1AIINTULAL ATwater activity

9 Y

Liunnsneiuegrediduddynieadia (P < 0.05) WewSeuiilsuiugaaiuau (Table 2)

v o o

Table 3 wandliiiuindiegsdndendenunisuussusie RF iszauiiastnill 200, 250 uay 300 w6

UUNH 65 paMmITATEE WU NNAIEINIAIAIINETIN (L) anasuazuand1vedsliteddgilaiieouiisuiu

q U q

yamanuAN TuraeAduas (a*) liuanasiuegsidedrfey diudiidindes (b*) @198199 200 96 Juanena

q q

o o

agnsfuegaiived1fy (P < 0.05) WewFsuiflsutuietnaduy WeRarsanadnsnisiudsunlaivesd(AE)
wudhegifdnmaUasuulasdinniiandof 200 ad (2.62) sesaanAe 300 A (2.55) uay 250 Fnd (2.49)
AUAU

MNMFATIESaTIMIsenYesiLdes wut wianduTefiiumsudszuse RF ndaeena Tnsins
sondoway 100 Wawivuriuyamuey uandiifiuinmslmisdeulagltineluladadunnudivg (Radio frequency)

liiflnaradnsIniseenvaslen

R
wan1sAnld wuth weluladaduauiing (Radio frequency technology) ansnsainanldlunisuus
suFudeald Tnensld R magdurings 250 Yok 65 samiwandea WWunan 9 it aunsaduda S, Typhimurium
TISTR292 wag E. coli TISTR780 L4 5.37 way 5.43 log reduction MN&1RU Tnoladdmasiousunannuidy o
water activity wazdninssen faifu Fainnudululilumsimaluladaduauiinguldlunissufnaunss

q

nelsalud e Weswnausaanusunadslauinnit 5 log reduction
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Figure 1 The temperature profile of mung bean during radio Frequency processing at 200 watts (blue

dots), 250 watts (orange dots) and 300 watts (gray dots) at 65°C.
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Figure 2 The relationship between temperature (blue line) and survival cells (red line) of S. Typhimurium

TISTR290 in mung bean during Radio Frequency processing at 250 watts 65°C for 30 min.
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Figure 3 The relationship between temperature (blue line) and survival cells (red line) of E. coli TISTR780

in mung bean during Radio Frequency processing at 250 watts 65°C for 30 min.

Table 1 Survival cells (CFU/ml) of S. Typhimurium TISTR292 and E. coli TISTR780 after heated at 55, 60
and 65 °C for 0, 5, 10, 15, 20, 25 and 30 min.

Log CFU/ml

Time S. Typhimurium TISTR292 E. coli TISTR780

(min) 55 °C 60°C 65°C 55°C 60 °C 65°C
0 2.33x107 1.62x108 1.84x106 1.31x107 1.68x108 1.50x108
5 1.44x10° 1.88x10% 1.28x10% 3.32x10* 2.11x10° 1.42x10°
10 7.20x10% 1.26x10% 5.00x10° 1.34x10% 5.80x10% 9.45x10?
15 2.63x10% 1.34x10% 0 2.39x10° 3.70x10° 0
20 2.82x10° 8.05x102 0 2.48x10° 2.90x103 0
25 1.36x10% 1.00x10* 0 1.72x10° 5.00x10? 0
30 9.70x102 0 0 1.38x10° 0 0
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Table 2 Moisture content (g/100g) and Water activity of mung bean processed with RF at 200, 250 and 300

watts at 65 °C.
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Power (watts) Moisture content (%) Water activity
control 10.51 + 0.20° 0.42 + 0.02°
200 10.38 + 0.17° 0.41 +0.01°
250 10.45 + 0.18° 0.39 + 0.01°
300 10.60 + 0.18° 0.39 + 0.01°

* Different letters within a column indicate differences determined by Duncan's new multiple range test

(DMRT) at the 95 percent level of significance.

Table 3 L*, a* and b* value of mung bean processed with RF at 200, 250 and 300 watts at 65 °c.

Power (Watts) L* a* b* AE
control 33.90 + 0.77° 0.89 + 0.09° 18.14 + 0.47% 0

200 31.76 + 0.56° 0.53 + 0.34° 17.64 + 0.81° 2.62

250 32.06 + 0.28° 0.46 + 0.76° 19.69 + 1.86° 2.44

300 31.80 + 0.95° 0.31 + 0.17° 19.46 + 0.47° 2.55

* Different letters within a column indicate differences determined by Duncan's new multiple range test

(DMRT) at the 95 percent level of significance.
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