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Abstract

Carrot juice inoculated with 2 X 10® cfu/mL of Escherichia coli was treated with pulsed electric fields(PEF)
for the purpose of a development of new cold pasteurization processes. Inactivation of E. coli in carrot juice
increased with increase in intensity of the electric field strength and treatment time. The cells were suspended
at concentration of ca. 2 X [0® cells per ml. A reduction of 4D was obtained at 40 kV/ecm and 256
exponential decay pulses at room temperature. Critical electric field strength(Ec) and treatment time(tc)
needed for inactivation of E. coli were 11.74kV/cm and 3.6 ps at room temperature, respectively. The
combination of PEF and thermal treatment inactivated E. coli more effectively. The reductions of up to 5.5D
were observed when the carrot juice was treated with PEF of 22.5 kV/cm and 205 us at 50°C. PEF treatment

did not effect in color, pH, “Brix, titratable acidity and o-, B-carotene contents of carrot juice.
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A AFAGA AAEET Qe wdaE res 2
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2563) 2 sk}

o b

Mol 5%

PEF H2]Ad¥e] Av4E pour plate method® =7
3], CFUMLE Jelligich 4348 23T o 3
HgAkel colonyF?}t 30-3007071 LR =& 3431y
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784 D E(“Brix)
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6:7 viviviv) 30mL®} 40% methanolic KOH 6 mLE
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Fig. 1. Effect of electric field strength(E) on inactivation
of E. coli suspended in carrot juice by pulsed electric field

(0.8 us pulse width) treatment at room temperature.
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Fig. 2. Effect of treatment time(us) on inactivation of E.
coli suspended in carrot juice by pulsed electric field
(0.8 us pulse width) treatment at room temperature.
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Fig, 3. High Kkill levels of E. coli suspended in carrot
juice by the combined treatment with heating and PEF
Electric field strength: 22.5 kV/cm, pulse period : 2 sec
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Table 1. Effects of PEF treatment on pH, °Brix and
titratable acidity of carrot juice

Sample pH “Brix  Titratable acidity(%)
Control" 4.3 10 0.469
PEF 431 9.8 0.458
PEF+50°C 432 9.8 0.464
Heating 50°C 4.35 9.8 0462

"Untreated carrot juice

Table 2. Effects of PEF treatment on color of carrot
Jjuice.

Color
Sample
L a b
Control" 12.63 +20.06 +21.68
PEF 12.81 +20.04 +22.01
PEF+50°C 12.53 +19.92 +21.56
Heating 50°C 12.62 +19.93 +21.71

UUntreated carrot juice
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Table 3. a- and B-carotene contents and vitamin A activities of the carrot juices by HPLC.

Carote ent Treatment
‘arotene conten

¢ Control® s.d? PEF s.d PEF+50°C s.d Heating 50°C sd
a-carotene (Ug/mL) 30.27 1.01 30.11 0.99 29.62 091 29.08 0.90
(RE/mL)" 2.51 2.50 2.46 241
[B-carotene (ug/mL) 65.65 4.02 65.21 374 61.11 0.88 59.40 0.82
(RE/mL) 10.96 10.89 10.20 9.92
Vitamin A content” (RE/mL) 13.47 13.39 12.66 12.33

"RE represents retinol equivalent

“Vitamin A contents from o- and B-carotene
¥Untreated carrot juice

*Standard deviation

carotenes ¥ FAI A Table 33 2ok BE
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Cheng 90| 7}@Aeldt BT F29] o,B-carotenes §F
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7b Al AR B OE ATEe Wi
7F A9 9d9dct. a,f-carotened] T A2l W} ¢l
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