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Abstract

The pre-thermal treatment, or blanching, is an important process to minimize quality changes during main cooking
or storage. In this study, three types of pre-thermal treatments were applied to onions to observe quality changes in
their physicochemical, nutritional, and microbial properties. The washed and sliced onions were treated by hot-water
immersion (100°C, 1~10 min), steaming (100°C, 1~10 min) and stir-frying with oil (180°C, 10~80 sec). The onions
were cooled and wiped with gauze. The results showed that the total color difference of the treated sample increased
to 18-23 units compared to that of the fresh control. The pH value of the onion was not significantly different with
the exception of the stir-fried samples. The hardness of the onion tended to decrease depending on the treatment
time. The micro-structures of onions treated by hot-water immersion and steaming were damaged above 2 min
whereas stir-fried onions showed structural damage above 210 sec. In the analysis of the nutritional changes in the
onion, the ascorbic acid content of the blanched treatments were lower than that of fresh onion and the free sugar
contests showed a similar pattern excluding the stir-fried onions. In the organic acid content assay, the succinic acid
content of the treated onion sample had significantly decreased compared with other organic acid contents (p<0.05).
The peroxidase activities of the blanched treatments by hot-water immersion and steaming were inactivated by more
than 92%, whereas only 76% inactivity was achieved by the stir-frying treatment. The mesophilic and psy-
chrotrophic bacteria counts of the treated onion were not detected or decreased to near a 3-log scale, and yeast was
detected only the sample treated by the stir-frying for 1 min. In particular, neither bacteria nor yeast counts in all
onion samples by steam treatment were detected. Consequently, the results demonstrated that steam treatment for 2
min could be the optimal pre-thermal condition for onions to minimize the quality changes and increase safety.
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malic acid, succinic acid ¥ fumaric acidE A-8-3}53Th.

Peroxidase activity &

Peroxidase activity:= Lee 5(2012)2] WH S o] &3}
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FAEA2 SPSS F Al Z 2 13 (Statistical Package for
the Social Science, Ver. 12.0 SPSS Inc., Chicago, IL,
USA)YS &dto] Ha+REHlAE AFE3H12m, ANOVA
TS o83t p<0.05 oA Duncan's multiple range
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Fig. 1. Effects of different blanching methods on the total color
difference (AE) in onions.
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Fig. 4. Effects of different blanching methods on time and
tissue observation in onions (magnification of 100x), A: fresh
onion with non treatment, B, C and D: boiling blanching
treatment for 1 min, 3 min, 8 min, respectively, E, F and G:
steaming blanching treatment for 2 min, 4 min, 8 min,
respectively, H, I and J: stir-frying treatment for 60 sec, 210 sec
and 270 sec, respectively.
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Table 1. General composition of onion by pre-thermal treatments.
Cooking methods Cooking loss (%)  Moisture (%)  Crude protein (%)  Crude fat (%) Crude ash (%)
Fresh - 92.94+0.02°" 0.69+0.01¢ 0.08+0.00 0.29+0.00°
Hot-water 1 min 4.78 94.22+0.02" 0.60+0.00° 0.08+0.01° 0.23+0.00¢
s 3 min 5.11 94.73+0.01¢ 0.51£0.01° 0.07+0.01° 0.21+0.00°
Steamin 2 min 4.39 93.03+0.04¢ 0.70+0.01% 0.09+0.00° 0.28+0.00°
& 4 min 4.58 93.30+0.03¢ 0.66+0.01¢ 0.08+0.01° 0.26+0.00°
Stir-fryin 60 s -1.14 92.17+0.12° 0.69+0.02° 0.85+0.04* 0.29+0.01*
& 210s 6.08 92.03+0.02* 0.72+0.02* 0.84+0.01* 0.29+0.01*

Dayalues with different superscripts in a column indicate significant difference (»<0.05) by Duncan's multiple range test.
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Fig. 5. Quantitative changes of ascorbic acid in onion by
different pre-thermal treatments.

D@ . Means with the same letter in a column are not significantly
different by Duncan's range test (p<0.05).
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Fig. 6. Quantitative changes of free sugar in onion by different
pre-thermal treatments.

Dad . Means with the same letter in a column are not significantly
different by Duncan's range test (»p<0.05).
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Fig. 7. Quantitative changes of organic acid in onion by
different pre-thermal treatments.

Dae . Means with the same letter in a column are not significantly
different by Duncan's range test (»p<0.05).
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Fig. 8. Effects of different pre-thermal treatments on the
peroxidase activity in onions.

Dae . Means with the same letter in a column are not significantly
different by Duncan's range test (p<0.05).
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Table 2. Effects of different blanching methods on the
microorganism in onions.

Microorganisms (Log CFU/g)

Cooking methods Mesophilic Psychrotrophic
bacteria bacteria Yeast
Fresh 5.03+0.05%Y 5.00£0.03*  2.37+0.04°
Hot-water I min  2.99+0.06° 3.35+0.03° ND
3 min ND? ND ND
Steaming 2 m%n ND ND ND
4 min ND ND ND
Stir-fiying 60s  4.51+0.08 4.28+0.04"  1.81+0.22°
210s ND ND ND

D #< Valyes with different superscripts in a column indicate significant
difference (p<0.05) by Duncan's multiple range test.

P ND : means not detected or under lowest limit of detection (<30
colonies).
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