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A Study of Optimum Conditions in Preparing Gruel with
Black Bean Germ Sprout Source
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Abstract

Three different gruels; 100% rice, 70% rice and 30% sprouted black bean with sprout, and 30% rice and 70%
sprouted black bean, were prepared. Organoleptic, chemical and rheological properties were compared according
to the heating time and the quantity of water. Regarding to the the rheological properties, the gruel with 30%
rice and 70% sprouted black bean with sprout revealed the lowest level of solidity and the highest level of
viscosity among these three kinds of gruels. The chemical properties; pH, total sugar content and amylose content
were similar each other. In terms of organoleptic properties, the best gruel was made with 30% rice and 70%
sprouted black bean with sprout. In addition, the best cooking condition was found that 9 times of water to the
weight of rice and sprouted black bean with sprout, was used follows by 40 minutes’ heating.
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Sprouted
black bean

Soaking for 30 min,,
257 draining

for 10 min.

simmering for 15 min.,
85C draining

for 10 min.

Mix rice and sprouted black bean

!

Pan frying with sesame oil
for 5 min. at 100C

|

Adding 1 cup of water and
Boiling for 15 min.

Fig. 1. A flow diagram for cooking procedure of
gruel.
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Table 1. The sensory evaluation of sprouted
black bean gruel according to heating time

Organoleptic Heating time
parameter 30min. 40min. 50min.
Color 336+1.92"  3.54%1.93°  4.0941.54°
Taste 336+1.21°  336x1.92°  4.18+1.60°
Viscosity 3.09+1.83" 3455121 3.09+£1.94°
Preference  3.64+1.67°  3.00:1.63"  336+1.67°

1. Superscript with the same letter in horizontal column of
each sample are not significantly different (p<0.05).

2. Sensory evaluzation: 1 very good, 2 good, 3 moderate,
4 bad, 5 very bad.

Table 2. The sensory evaluation of gruel accor-
ding to adding water

Organoleptic Adding water (times)
parameter 8 9 10
Color 236+1.03°  227+1.78  3.27+1.00°
Taste 3.36£1.05 2.55+1.13 3.001.09
Viscosity 3.00£1.00°  2.64+1.03°  4.27+1.10°
Preference  2.82+1.17°  236£192°  345:1.04°

1. Superscript with the same letter in horizontal column of
each sample are not significantly different(p<0.05).

2. Sensory evaluztion: 1 very good, 2 good, 3 moderate 4,
bad, 5 very bad. '
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Table 3. The composition of sprouted black bean
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Black bean Moisture Crude protein Crude fat Ash Carbohydrate
No germinated seed 46.79 22.24 1.72 3.05 26.20
Sprout length 2mm 54.19 17.76 0.34 2.28 2343
Sprout length Smm 65.25 15.00 0.21 2.05 12.49
Sprout length 10mm 60.11 16.36 042 231 10.80
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Table 4. The pH of gruel according to adding
water and heating

Adding Heating
Gruel . ] )

water(times) time(min.)
8 6.20 30 6.03
100% Rice 9 6.22 40 6.23
10 6.20 50 6.22
20% Ricet 8 6.10 30 5.95
30% Spr()uted 9 6.13 40 5.90
black bean 10 6.01 50 6.01
30% Ricet 8 6.20 30 6.17
70% sprouted 9 6.11 40 6.20
black bean 10 6.23 50 621
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Table 5. The total sugar content of gruel accor-
ding to adding water and heating

Adding Total Heating Total

Gruel water sugar time sugar
(times) (%) (min) (%)

8 2.01 30 1.72

100% Rice 9 2.05 40 1.79
10 2.05 50 1.82

70% Ricot 8 1.15 30 1.18
30% Sprouted 9 1.24 40 1.25
black bean 10 1.30 50 1.34
30% Rice+ 8 1.27 30 1.81
70% Sprouted 9 1.92 40 1.72
black bean 10 1.95 50 182
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Table 6. The amylose content of gruel according
to adding water and heating
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Table 7. The solid content of gruel according to
adding water and heating.

Adding Amylose Heating Amylose

Adding Solid  Heating Solid

Gruel water content time content Gruel water content time content
(times) (%) (min.) (%) (times) (%) (min.) (%)

8 15.12 30 17.23 8 22.55 30 20.05

100% Rice 9 16.45 40 17.88 100% Rice 9 21.75 40 21.57
10 17.55 50 18.20 10 20.45 50 22.58

70% Ricer 8 15.51 30 16.57 70% Rice+ 8 15.62 30 14.49
black bean 10 16.03 50 16.90 black bean 10 14.20 50 15.62
30% Ricet 8 28.43 30 28.10 70% Ricet 8 18.97 30 18.10
black bean 10 32.65 50 3821 black bean 10 16.21 50 17.01
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Table 8. Physical properties of gruel according to adding water and heating
Adding Vi . Line Heating Vi . Line
1 1
Gruel water L a b (scos)lty speed fime L a b 1(scos)ty speed
cps cps
(times) P (cm) (min.) P (cm)
8 49.35 1.31 790  2,13550 423 30 50.00 0.75 770 2,205.05 7.75
100 % Rice 9 50.02 1.52 825 227588 527 40 51.80 0.99 795 2,157.55 7.61
10 50.22 1.55 895 216620 634 50 51.95 1.02 800 2,05882 750
70% Rice+ 8 51.72 1.58 882 2,449.01 5.16 30 56.75 1.55 889  2,449.01 7.83
30%
’ 9 52.42 1.75 895 227520  6.27 40 5745 2.11 911  1,560.59  7.52
sprouted
black bean 10 5272 1.78 9.05 271504  6.90 50 57.56 2.52 1022 1,512.25 6.13
30% Rice+ 8 52.15 1.77 10.61  2,118.97 4.49 30 53.53 L75 11.07  2,843.60 7.72
70%
’ 9 53.02 1.52 1007 231720 595 40 52.72 2.52 1145 2,250.72 7.65
sprouted
black bean 10 5143 1.77 10.65 2,416.21 6.05 50 52.67 3.18 1291 1,901.85 6.63




294

olely -

I
ot

k]

. Ahn, MS. Food and cooking science, pp. 259-266.
Shin Kwang Publishing Co. 2002

. Park, WK. Korean Food Directory, p. 403. Shin
Kwang Publishing Co. 1991

. Sung, MK. Soy saponin as a cancer prevention agent,
Proceeding of international symposium on soybean
and human health. Korean J. Food Sci. Technol. 32:
45-64. 2000

. Wan, XS. Cancer prevention by the soybean-derived

bowman-birk inhibitor, Proceeding of international
symposium on soybean and human health. Korean J.

Food Sci. Technol. 32: 65-85. 2000

. Kim, JS. The effect of isoflavone of germination of

soybean and sour soaking, Ph.D. Thesis, SeJong Uni-

versity. 2002
CEED AU, AR, P £57, 99,

#7. Physiological effect of Korea black soybean
pigment. Korean J. Food Sci. Technol. 33:764-768.
2001

. Ra, YA. Changes in chemical composition, minerals
and phytic acid during germination of soybean. M.S.
Thesis, Han Yang University. 1984

. Kwon, YE. The study of the changes of the content
of mineral during germination of soybean and mung-
bean. M.S. Thesis, Sook Myung Woman's University.
1983

. Kim, MN. The study of the changes of contents of
phytic acid and quality of soymilk. M.S. Thesis,
Korea University. 1982

10

11.

12.

13.

14.

15.

16.

17.

18.

19.

Sol%

- olE g, A4, of

K

8. 37
#5 Ao 453
2003

Lee, HJ and Jumn, JI. Research of kinds of rice por-
ridges and recipes of it. Korean J. Food & Nutr. 13:
281-290. 2000

o] &7]. 2AFAIA g ElA, p. 261 =AER
T2 AT, 2001

Lee, HO, Kim, ES and Chang, MS. Effects of diffe-
rent methods of cooking on sensory and nutritional
properties of Kongjook. Korean J. Soc. Food. Sci. 7:
35-40. 1991

Lee, HJ and Park, HO. A study of tofu prepared with
blanched soybean. Korean J. Soc. Food Sci. 10:369-
375. 1994

g3, oF4, 1535 Loldr|F Az 249
2 A3} AT ) E okl A, 33; 1735-1741.
2004

9, g, 3, d2E. 7154
GABAZ] n¥E st Zet &7}, 524, 10: 37-
40. 2002

a7,

L
R84 ‘i}“—

34: 225-231. 2002
AF, A2F, mEA, Be 2
ogherE B4 ul jetze

=Hetz] 2], 35: 905-913. 2003

9]
Al =

(20053 89 182 A< 2005 129 62 =)



