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Effect of Different Modes of Catalytic Infrared Radiation
on Sterilization and Quality of Chives
WANG Bei,ZHAO Xing, MA Hai-le " ,ZHOU Cun-shan,QU Wen—juan

(School of Food and Biological Engineering, Jiangsu University, Jiangsu Provincial

Key Laboratory for Food Physical Processing,Zhenjiang 212013, China)

Abstract: In order to improve the food safety of the products and make them meet the food hygiene standards. A catalytic
infrared radiation technology was used to sterilize chives with excessive bacteria content.The sterilization effect of two heating
modes ( single—and double plates) on chives was investigated.The surface temperatures of chives were heated by single board to
50,60,70,80 and 90 °C.Then the surface temperatures of chives was heated by double plates to 60,70,80 and 90 °C.After
treatments , the total bacterial content, Escherichia coli number,water content, color and vitamin C content of the samples were
analyzed.The results showed that after treated with single plate mode at 80 and 90 “C for 3 min, double plate mode at 60,70 ,80
and 90 °C for 1 min,the total number of remaining colonies on the surface of samples was less than 5 lg CFU/g and the E.coli
number was less than 100 MPN/g, which could meet the bactericidal reduction requirements. Moisture (w.b.) of 12.16% ~
25.79% was removed from the chives.There was no significant difference in chives color after treated by single plate at 60 and
90 °C and double plates at 60,70,80 and 90 °C.After treatments, the vitamin C content was 8.20~16.06 mg/100 g, with
retention rate of 79.7% .In conclusion, chives irradiated by catalytic infrared radiation of different modes can maintain color and
more vitamin C content while reducing bacteria. The treatment conditions were as follows : single plate treatment at 80 and 90 °C
for 3 min,double plates treatment at 60,70,80 and 90 °C for 1 min.
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Fig.2 Number of colonies at different temperatures using
single—and double—plate modes of infrared treatment
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Table 1  Count numbers of E.coli treated at different modes and temperatures of infrared radiation
e AR BT[] Kt EL (MPN/ g)
FLAPIABLA (min) 50 °C 60 °C 70 °C 80 °C 90 °C
3 15000 3400 1700 <10 <10
4 12600 <2000 <1000 <10 <10
LR
5 10000 <1000 <500 <10 <10
6 <5000 <1000 <500 <10 <10
1.0 - <100 <100 <10 <10
XU 15 - <100 <100 <10 <10
20 - <100 <10 <10 <10
g5 b A LT SN 5 G X A 240 3% T R VR R 1007,
N PR B [ A5 2% PRT BT Ta] | 700 3 AR i B 389 in g 5540, 56
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WRPEER L AAARET ™ LT SR 5 £ R R T B o s
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Fig.3 Moisture content of chives treated by single—and
double-plate modes of infrared at different distances
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Table 2 Color changes of chives with single—and double-plate modes of treatment
VR AR
éli;ﬁggm L (C) — A8 = -
B 35.91 £0.42° -13.72 £0.34" 19.65 +0.25" -
60 37.60 +2.35" -18.4 £0.46" 18.68 +2.38" 238 +0.41°
PR 70 40.56 +0.90" -149 +1.01" 25.37 +2.06" 8.03 +1.45"
80 43.29 +0.87" -16.8 £0.02" 25.55 +2.88" 9.95 +2.46"
90 37.92 +0.31° -16.5 +0.46" 23.65 +1.02" 1.18 £0.91°
BT 2 32.86 +0.65" -14.03 £0.23" 20.50 +0.46° -
60 37.46 +1.09° -16.44 £0.52° 19.66 +0.70° 5.26 +1.41°
XU 70 34.10 +1.72° -14.22 042" 17.38 +0.80" 3.38 £1.94"
80 36.20 +2.10° -16.00 +0.40° 19.70 +0.48" 4.01 £2.19°
90 38.60 +2.15" -16.15 +1.60" 19.43 +2.04" 6.26 +3.38"

T : SR rhoR [l P B 22 5 B35 (P <0.05) .

K3 PREAE S B A4 R C & 21K (mg/100 g)

Table 3 Changes of vitamin C content of chives with single—and double—plate modes of treatment( mg/100 g)

e HERC T
2T MR SRR .
FeRiidy 60 °C 70 °C 80 °C 90 C
AR 20.14 £0.36" 16.06 +3.62* 12.95 +2.24" 14.60 +3.18" 13.59 +1.16"
BT 20.14 +0.36" 11.23 +1.03" 9.07 +0.85" 9.53 £0.65" 8.20 £1.21"

0 FATEEE AR AR E F B E (P <0.05)
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M 70 CALFREE XA 60 °C 4 BRI #f HY BA ik 25 Pk BARAR
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~16.06 mg/100 g = [d] ,60 C FH 412 C 5B H
1,4 16.06 mg/100 g, XA FHIG4Ed2E C &
BTE 8.20~11.23 mg/100 g Z[a], 42 C 3tk
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3 #Hig
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R ARROCR B . B T A B BT E], B 458 50 .
60.70 .80 .90 °C & 4} 5 min, XA B 60.70.80 .
90 CHmHT 1 min A] DL 2 Ui IR B oK o AE B AR ASE =
T, R B FEAE 3 min A3k B i E ; AU ST, 78
1 min B AR EURR T R ORE ., AR RS, F 2K
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