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Study on the Pre-cooking Process and Physicochemical Properties of Red Bean

CAO Ge, CHEN Chu-yao, HAN Yong-bin, LI Dan-danP<

(Whole Grain Food Engineering Research Center, College of Food Science and Technology,
Nanjing Agricultural University, Nanjing, Jiangsu 210095, China)

Abstract: Aiming at the disadvantages of thick seed coat and difficult cooking of red beans, a red bean
product that can be co-cooked with white rice was developed through the pre-cooking technology of
"microwave pretreatment-soaking-steaming". Based on the optimization of pre-cooking process by response
surface methodology, the appearance, color, pasting properties, texture and re-cooking properties of
pre-cooked red beans with different gelatinization degree were characterized. The results showed that the
increase of microwave time, microwave power, soaking time and cooking time could significantly increase
the gelatinization degree of red bean. Compared with raw red beans, the color of pre-cooked red beans
became dark, and the volume expanded several times. The hardness and pasting viscosity of pre-cooked red

beans also decreased, but their rehydration increased by 7.5-8.8 times. In addition, there was no white core
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after re-cooking under simulated cooking conditions of white rice. However, with the increase of

gelatinization degree, the red bean granules swelled, and the epidermis seriously ruptured. The sensory score

decreased, and the rehydration first increased but then decreased. In summary, the optimal pre-cooking

process was determined as: microwave power 640 W, microwave time 30 s, soaking time 6.5 h, cooking time

20 min. Under these conditions, the gelatinization degree of pre-cooked red bean was 57.52%.

Key words: red bean; pre-cooking process; microwave pre-treatment; soaking; re-cooking properties; texture
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Fig.1

Effect of microwave time (a), microwave power (b), soaking time (c), and steaming time (d) on the gelatinization

degree and sensory score of red bean
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Table 1 Test design and results of Box-Behnken
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Table 3 Analysis of variance of regression
model of sensory score
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Fig.2 Effect of interaction of factors on (a) gelatinization degree and (b) sensory score

Fd4 13 STRUOERMLESEMG. MEEMBREITS

Table 4 Treatment conditions, gelatinization degree, and sensory score of pre-cooked red bean No.1~3

B WML MRS BOEIEW R A min W BRI
B SR B SR
1 40~60 30 640 6.5 20 60.00 57.52 839 85.23
2 61-R80 40 640 7.0 20 70.81 72.87 90.8 88.79
3 81~100 30 800 8.0 20 R1.6 83.30 83.9 76.65

JRLLG R SRR B I . (HUR, BEEWILEE PRV G R EK M TR AL . 2K
BRI, BRPEFIR LR R X ATRER th TREE WA B TAE M AR, LS FORAE R
WIALEEAOSE I, JEbr BRI SS MBS W . Fk AR, SEEHIN T AR, (B2, BEE ML R
AR R . ERWIRSRE R REAR, AE 2.6 FB4r MM, FIBVLLL SR EK RSN AT, ST
Wik —gik. SERHLGAMAL, FRVeere BRI R A B2 R 3R B ™ T . K RE
FEARLL GRS PE, EUMIMEROROR | . TR
2.6 FBALLI T SABREENH AL SR IOy ik, 253 25 min
AL LT 5 1~3 B 008 KL B 5 s, J&, WE B R RSO (38 5).
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Fig.3 (a) Appearance, (b) color, and (c¢) rapid viscosity curves of red bean and pre-cooked red bean No.1-3
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Table 5 Color and texture characteristics of red bean and pre-cooked red bean No.1~3
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Note: Data in same column with different letter means significant difference.
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