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Abstract

With a view to improving microbiological quality of spinach powder which is currently used for
convenience food production, comparative efficacy of ethylene oxide(EO) fumigation and gamma irra-
diation was investigated by determining microbial populations and physicochemical quality for treated
samples. Spinach powder was contaminated with various microorganisms ranging from 10°/g to 10%/g,
which composed of thermophiles, acid tolerant bacteria, fungi, coliforms, etc. Microorganisms contami-
nated were destroyed up to undetected levels by gamma irradiation at below 7 kGy, showing the
radiosensitivity Dy, 2.93 kGy on total aerobic bacteria. Ethylene oxide fumigation, however, was found
unsatisfactory for physicochemical quality as well as microbial decontamination of the sample. [t has
been generally observed that influence of optimum-dose range of irradiation on the physicochemical
qualities was insignificant, which was proved in the organoleptic evaluations on the stored sample.
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Fig. 1. Comparative effects of ethylene oxide (EQ) and
gamma irradiation on the microflora of spinach powder
immediately after treatments
[1; Mesophilic aerobic bacteria, EZ3; Mesophilic aero-
bic apores, BE; Acid tolerant bacteria, E5; Fungi, &
Osmophilic molds, EE3; Coliforms
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Fig. 2. Idealized dose/log survival curve for a popula-
tion of microorganisms of spinach powder
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Table 1. Comparative effects of ethylene oxide(EQO) and
gamma irradiation on physicochemical quality of spi-
nach powder during storage”

Storage period Ascorbic acid Reducing

Treatments (month) (mg/l()() g) 5ugar((/{
Control 0 21.73 8.34 6.89
3 19.86 6.34 6.60
5 kGy 0 21.72 8.34 6.88
3 19.92 6.34 6.65
10 kGy 0 21.32 8.47 6.87
3 19.83 6.44 6.65
EO 0 16.28 7.80 6.98
3 14.79 6.37 6.76

"The value is the mean of triplicate experiments and is
expressed on the basis of dry weight

Table 2. Comparative effects of ethylene oxide(EO) and
gamma irradiation on mineral content of spinach pow-
der”

Mineral content (mg/100 g. dry wt)

Treatments ———— — -
Na K Ld Mg (,u I<e Zn
Control 167.2 4766 3()40 318.1 102 4126 3()9
10 kGy 166.1 4768 302.6 3192 1.02 4100 30.5
EO 1594 4758 305.1 3149 0.98 4116 29.8

DMinerals were analyzed with AA. immediately after
treatments and each value is the mean of triphcate ex-
periments
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Fig. 3. Comparative effects of ethylene oxide (EO) and
gamma irradiation on the chlorophyll content of spinach
powder
L. 1: Immediately after treatments, EZ; After 3 months
of storage
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Fig. 4. Comparative effects of ethylene oxide (EQ) and
gamma irradiation on the pheophytin content of spinach
powder
[ I; Immediately after treatments, EZ3; After 3 months
of storage
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Table 3. Comparative effects of ethylene oxide(EO) and gamma irradiation on color of spinach powder

Treatment Storage Lightness Redness Yellowness Color difference
period(mon) L) (a) (b) (AE)
Control 0 459 -69 17.1 0.0
3 40.0 ~55 16.0 6.2
5 kGy 0 45.9 ~75 17.1 0.6
3 40.9 —6.0 15.7 53
10 kGy 0 459 6.9 16.7 0.3
3 417 ~59 158 45
EO 0 446 —-70 173 13
3 414 —-6.5 16.2 46
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Table 4. The results of sensory evalnation for overall
acceptability of spinach powder treated by ethylene
oxide(EOQ) and gamma irradiation”

Sample mean®”

Sample  F value?

5 kGy Control 10 kGy EO
Spinach  4.04 0.51 0.24 - (.16 —-0.59
powder

USensory test was performed by the ranking difference
analysis with a penel of eight members after three months
of storage, putting emphasis on the Flavor and appear-
ance of the products

IF value must exceed 2.95 to be significant at the 5%
level and it must exceed 4.57 to be significant at the
1% level

#A common underline drawn in the horizontal row that
no significant difference is recognized between the sam-
ples on the sensory quality from the Duncan’s muitiple
range test
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