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Inactivation of Salmonella Typhimurium and Escherichia coli in Chili Powder

using Radio Frequency Technology
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RF u1UszenaldlunisanuSunangenelsalun3nUu o991 RF a1uisaanUsuiaudenalsalauinnii 5 log

AULWINWANGULefvuall

Adndgy: elulagaiuaiuding, n1sduds, Salmonella Typhimurium, Escherichia coli, WsnUu

ABSTRACT
This study investigated the inactivation efficacy against Salmonella Typhimurium and Escherichia
coli in chili powder using Radio Frequency Technology (RF). The studied parameters included power level
(200 and 300 watts) and temperature (55, 60 and 65 °C). The effects of RF against the pathogen survival,
color, moisture content and water activity were also investigated. Results showed that the application
of RF at 200 watts65 °C for 2min can reduce S.Typhimurium and E. colifor 5.30 and 5.24 log respectively
with no effect on aw but moisture content was decreased from 22.49 + 0.60% to 17.16 +0.28 % (p<0.05).

In addition, the color of chili powder appeared to be darker which L a and b’ values was significantly
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decreased. This finding indicated the possibility of applying RF technology for pathogen inactivation in chili

powder since RF can reduce more than 5 log reductions of pathogens according to the legislation.
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ﬁﬁm‘iﬂmﬁauﬁ}a Salmonella spp. (Centers for Disease %nAIUAN and Prevention, 2010) ﬁﬂﬁ’:ﬂuﬂismum‘i
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MNITNAADININUA 2 91 HANITNARDITLAUINIILATIZRALLUTUTIUAI8TE ANOVA (analysis of variance)

AATIPAAULANANALRAYIAYAT Duncan (Duncan new multiple rang test)
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Figure 1 The temperature profile of chili powder during radio Frequency processing at 200 watts (blue line)

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

TISTR290 in chili powder during Radio Frequency processing at 200 watts 65°C for 5 min.

267



o

nsfuda U 49 adui 3 (fiaw) Fonay - faiau 2561 1ANgmansinuns

70 6

60 i - 5
/ g
~ 50 -~ 2
&) / B -4 s
o 40 - o
2 / n .
E 0~ 4
o - 2 0
qJ o
T/ CIN .-
C
w
0 0 Q

0 1 2 3 a 5
Time (min)

Figure 3 The relationship between temperature (black line) and survival cells (green line) of E. coli

TISTR780 in chili powder during Radio Frequency processing at 200 watts 65°C for 5 min.

(@) RF 200 W (b) control

Figure 4 Chili powder after RF processing at 200 watts at 65 °C for 5 min (a) compared to Non-RF control
sample (b).
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Table 1 Survival cells (CFU/mU) 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/mLl

Time S. Typhimurium TISTR292 E. coli TISTR780

(min) 55 °C 60°C 65°C 55°C 60 °C 65°C
0 2.33x107 1.62x10° 1.84x10° 1.31x107 1.68x10° 1.50x10°
5 1.44x10° 1.88x10° 1.28x10° 3.32x10° 2.11x10° 1.42x10°
10 7.20x10° 1.26x10° 5.00x10° 1.36x10% 5.80x10? 9.45x102
15 2.63x10° 1.30x10° 0 2.39x10? 3.70x10? 0
20 2.82x10? 8.05x102 0 2.48x10? 2.90x10? 0
25 1.36x10° 1.00x10’ 0 1.72x10° 5.00x10" 0
30 9.70x102 0 1.38x10° 0 0

Table 2 Moisture content (g/100g), Water activity, L*, a*, b* and AE values of chili powder processed with

RF at 200 watts at 65 °C.

Power Moisture (%) a, L* a* b* AEe

(watts)

control 22.49 + 0.60° | 0.50 £0.00° | 28.99+0.69° | 17.72+0.57° | 22.48+1.53° 0
200 17.16 £ 0.28° | 0.50 = 0.00° | 25.60+0.99° | 16.54+0.27° | 17.16£1.09° | 6.41

* 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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