The Korean Journal of Culinary Research 23h
Vol. 20, No. 6, pp. 235~244 (2014)

d - olls =210 [HE 2HEm0|A SL=C| =2IN && Bist

2 2
"oy Moz - play|) - x22 - 0l0Ie”
Al o] BT - 6 Ths AR TERAATEN

Effect of Freezing and Thawing Condition on the
Physical Characteristics of Blanched Bean Sprouts as
Home Meal Replacement

Min-Young Jangl) * You-Kyoung Jungl) + Sang-Gi Min" -
Eun-Kyung Cho” - Mi-Yeon Lee”"

Department of Bioindustrial Technologies, Konkuk University, Seoul 143-701, Korea"”
Dason Biotechnology Research Institute, Bucheon 421-808, Korea™!

Abstract

The purpose of this study was to investigate the effect of freezing and thawing rate on the physical properties
of soybean sprouts to improve the quality of processed soybean sprouts during distribution and storage. Cooked
soybean sprouts were frozen by air-blast freezing (ABF) system at —45C or natural air convection freezing
(NCF) system at —24C, then thawed using microwave oven by varying output power (0, 400, 800 and 1,000
W) until 75C. The quality of soybean sprouts was measured by the water content, hardness and springiness.
In addition, the internal microstructure of soybean sprouts was observed by optical microscope. For results, water
content of soybean sprouts thawed by 1,000 W in a microwave showed the lowest value after natural air
convection freezing. Springiness of soybean sprouts thawed by all amounts of output power was decreased in
comparison with control. Hardness was increased only in soybean sprouts thawed by 1,000 W after air-blast
freezing. However the gaps between springiness and hardness were relatively small with control at 1,000 W
thawing, after air-blast freezing. Internal microstructure of the soybean sprouts was more damaged as freezing
and thawing time were increased. In conclusion, high freezing and thawing rate might improves the quality of
soy bean sprout, and IQF freezing and 1,000 W of microwave thawing appears to be the optimum condition
for frozen HMR production. From the results freezing and thawing process parameters might can be use as quality
control parameters as various type of sprout products processing.
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{Table 1> Measurement conditions for texture of

soybean sprouts

Parameter Value
Text type TPA
Text target Distance (3 mm)
Trigger load 10 g
Test speed 2.5 mm/sec
Return speed 2.5 mm/sec
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{Table 2> Freezing and thawing process of soy bean sprout

Process System Watt Speed (C/min) Time (min)
i IQF 1.43 30
Freezing .
Conventional 0.36 120
400 21 4.5
) Microwave 800 37 2.5
Thawing
1,000 48 2
Ambient temperature 0.2 180
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<Fig. 1> Moisture content of soybean sprouts acc-
ording to freezing systems and output of
microwave in thawing process.

" Values with the same capital letters indicate no sig-
nificant difference (p<0.05) by Duncan’s multiple
range test.

» ABF: Air-blast freezing, NCF: Natural air convection

freezing.
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<Fig. 2> Hardness of soybean sprouts according to
freezing systems and output of microwave
in thawing process.
Y Values with the same capital letters indicate no
significant difference (p<0.05) by Duncan’s multi-
ple range test.
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<Fig. 3> Springiness of soybean sprouts according
to freezing systems and output of micro-
wave in thawing process.
Y Values with the same capital letters indicate no sig-
nificant difference (p<0.05) by Duncan’s multiple
range test.

Al Vb=, ©]
_o/] 3H5 /\]7P ]

= &Y et 2575 AF
faa e = o B e A
Fol] whE 2Fo] &4o] At
A (Kim CJ S 1998).
= A2250)0A B & 2o &
A= <Fig >3 2} 219



240 2] ek A 209 Al 63(2014)

gL 1.63 mm=E YEbEoH, W el T ST Ax B4 23 1,000 WellA s Ed AR
Uzo] gegde gzl vla) ok 60% sFoR  7h 7Y Skl gEAw ol Beld £
2 1,000 W nIREe] SjEelME 2T o] 7bE Sa fAIEE Zlew AdkEnt
of vlal] geAol 6‘4%1 3] 7+42(0.8~0.62 mm)3}

gloit, W -allso] we o)A 2ol vl 4. DIM7= 2

ergre). A S EA »gfn 1,000 Wel A lEsk W -alE x27lo] FUE] ATz v

Tzl 1.53 mme g5 Yehfo] dz73t & FE B Sl B dAvjdew A

3
o)A zto]Z Holx] ekttt Wals TUES v AT <Fig 409 AT 2ok theo] #n|A AL

Natural air convection

400°W

500 W

1000 W

<Fig. 4> Cross section image of soybean sprouts depending on freezing systems and output of microwave in
thawing process; Images were magnified by a factor of 80. (A) control, (a) natural air convection
freezing, (b) air-blast freezing.
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