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Table 1 Microbial populations in carrot powders under different temperature and time of infrared radiation
‘ m@mA/Ng (CFU-g™) HFH oA /lg (CFU-g™)
B 8] /min
100 C 110 C 120 C 100 C 110 C 120 C

0.0 8.94+0.11" 8.94+0.11" 8.94+0.11" 7.75 £ 0.07* 7.75 £ 0.07* 7.75 £ 0.07*
25 8.72 £ 0.06™ 8.54 £ 0.10™ 8.33 £ 0.09™ 7.07 £0.24% 6.94 + 0.06™ 691 +0.16™
5.0 8.22£0.11% 7.36 £0.15% 7.04 £0.14% 6.98 + 0.06™ 5.18 £ 0.20® 4.45 £ 0.02%
10.0 7.04 £0.10™ 6.70 £ 0.13™ ND 543 +0.11% 4.32 £0.06™ ND

TE AR 5 1% A AR [R] , A TR R i 8] 2 ] B A Jk 25 78 2% 5 (P<0.05 ) 5 AN TR /INT 7 1 3R o B4 g [l AR TR], AN ] 3 2 22 1] LA

PR R (P<0.05) sND KR i A M 8 IR A IR 10 CFU/g.
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Fig.1 Effects of infrared radiation on water activity

of carrot powders
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Fig.2 Effects of infrared radiation on color parameters of carrot powders
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Fig.3 Effects of infrared radiation on the carotenoid

content of carrot powders
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Effects of infrared radiation and tempering combination treatment on populations of bacterial (a),

yeast and mold (b) in carrot powders
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Fig.5 Effects of infrared radiation and freezing combination treatment on populations of bacterial (a),

yeast and mold (b) in carrot powders
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Fig.6 Effects of infrared radiation and tempering (a) combined with freezing (b) on carrot powder water activity
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Fig.7 Effects of infrared radiation and tempering (a, b) combined with freezing (¢, d)

on color parameters of carrot powders
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Fig.8 Effects of infrared radiation and tempering (a) combined with freezing (b)

on carotenoid content of carrot powders
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Effect of Infrared Radiation Combined Tempering and Freezing Sterilization Technology
on the Quality of Carrot Powders

Guo Jian, Chen Qinqgin, Bi Jinfeng", Lii Ying, Zhang Xing, Yang Xinrui
(Institute of Food Science and Technology, Chinese Academy of Agricultural Sciences (CAAS)/ Key Laboratory
of Agro—Products Processing, Minisiry of Agriculture and Rural Affairs, Beijing 100193)

Abstract The effects of different infrared radiation (IR) temperatures (100, 110, 120 °C) and radiation time (2.5, 5,
10 min) on the microbial population and quality of carrot powder with high bacterial load were firstly investigated, the
effects of infrared radiation—freezing and infrared radiation—tempering treatment on the microbial population, color and
carotenoid quality of carrot powder were further investigated according to the principle of the fence effect. Infrared radia-
tion treatment at 100 C and 10 min reduced bacteria, mold and yeast by 1.9 lg(CFU/g) and 2.32 lg(CFU/g), respec-
tively. Infrared radiation at 110 °C and 5 min reduced bacteria and fungi by 1.58 lg (CFU/g) and 2.57 lg (CFU/g), re-
spectively. The water activity of carrot powder decreased from 0.238 to 0.123 and 0.147, respectively. The total
carotenoid content in carrot powder decreased from 308.8 pg/g to 227.8 pg/g and 238.8 pg/g, respectively. The total col-
or difference (AE) was determined to be 9.11 and 7.89, respectively. Compared to IR treatment alone, combination of
infrared radiation and tempering treatment on the effects of microorganism inactivation in carrot powder was weak, the to-
tal content of bacteria remained at 5.40-5.80 lg(CFU/g) after treatment. Mold and yeast counts were significantly reduced
through treatment but was not lower than 4.5 lg(CFU/g). While, combination of infrared radiation (100 °C and 10 min)
and freezing treatment (7 d) finally reduced the bacterial population of 0.25 1g(CFU/g), while reduced the amount of
mold and yeast of 0.28 lg (CFU/g). Under the condition of infrared radiation (110 C and 5 min) and freezing treatment
(7d), the contents of bacteria, mold and yeast were reduced 0.26 lg(CFU/g) and 0.40 lg(CFU/g). In these conditions,
the color, water activity, and carotenoid content of carrot powder were not affected significantly. This experiment provides
a reference for the study of infrared radiation combined sterilization of low moisture powder foods.

Keywords infrared radiation; carrot powders; sterilization; carotenoid



