Korean J. Appld. Microbiol. Bioeng.
Vol. 1. No. 2 Dec. 1973

94 9 2549 95 A &g A+

013114?-
z
(3

* A e T o)

Studies on the Substitution of raw Materials

of Bean Paste and Red Pepper Paste.

Taik Soo Lee - Bo Kyu Shin - Young Ha Chu - *Ju Hyun Yu

* Department of food engineering, college of science, Yonsei University, Lab.

of Saimpyo Foods Ind. Co., Ltd.
(Received November 6, 1973)

Abstract

The superior materials for substitution of bean and red pepper paste were selected through

the examination of chemical compositions and the function. The following results were obtained.

(1) The enzyme activities were higher in the process of koji manufacturing for brewing bean

paste and red pepper paste in barley koji and in corn powder koji, but those of wheat koji

were inferior

(2) Corn powder was proved as the most excellent substitute, because its components and

functioning were the best.
(3) In the production of the paste the use of corn powder and bean with equal amount was

proved as good as those product of the traditional way of the brewing.
(4) By using the corn powder, the production cost can be cut down to 25% in the produc-

tion of bean paste, and to 23% in the production of red pepper paste, comparing with those

of traditional brewing products
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Table 1. The Chemical Composition of the

Raw MaterIaIs (Umt %)

Composxtlon
\ ’\/Iolst Prote Fat ‘Starchlcellul

re in e
Materials_ Y \ o8

Bean 1 5] 34! 16‘ al s
Wheat-gluten | 1B 7 2‘ 11 1
Corn-gluten | 11 53 2 12 1.2
White-rice 14. 5} 6. 55 0.5 77 0.1
Barley . 14.5 9 1.5 65 4
Wheat-powder 14 9 16 71 3.8
Corn-powder 10. 7 2.8 65 1.5
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Table 2 The Enzyme Activity in the Process Ao A AR koji 7 I Yz, & koji

of Koji Manufacturing = %49 243 W protease 8] T L F3 3

~Jtem Mo | Color Prote lAmyla- o0} amylase 4 e Weigen, 9 koji
) ensity; se e [ 0/—

-~ o t\(x)re : pH (0.Dj lctlle %'a c%\;}at - = jmyIaseA A o= S5t g ot e
Sample Koji - ! | i500mf‘ 5660 my D& AEddAE £AZE Holgdd
Rice-Koji i 25. 45 263 11 04 12 2 HiNYR JtsYd MBAME

i A3 2 253 FF L A% A543 Aoz

1Eddas S, 4, 2, 29, 294 4
, &% gluten, &< gluten 2.2 o3}
25; 5'6; 2.0i 0.2 332 AEAFD AL 1:12 3 FFIE
' ' 159 A4 d49] 4% 2 #AAE 2Fe

A2 A8 AT 24 A= 2 529 Table 3, 49}

Barley-Koji

“Wheat
powder— Kop

‘Corn powder- 0
] ’ 13 23 o5 15
20. 55 2~5. 34 2. 8I 0.9 250
!
|
|
i

A
2
o

2 LN
Ohl ol H

Talbe 3. Effect of various Starch Sources on the Quality of Bean paste which was fermented for
15 Days after Mashmg

Chemical composition (%) Sensory tests
Materials — i
Moisture; T.N ’ AN I NaCl | R.S l Fat Flavourl Taste ra%}():za-
Corn powder ;51| 150 8100 1157 1275 469 Good ‘ Good | Good
White rice . 50.97, 1. 52, 397, 12.19] 12. 45‘ 4. 17| " ” "
Wheat ) 76 164 319, 11.31 14.85 4.16 # ' #  |Ordinary
Barley . 55.2  1.56/ 274 10.90| 16. 771 441 0w |

3 TN=total nitrogen, A.N=Aminotype Nitrogen. R.S=reducing sugar Mixture ratio of materials—
Bean:starch sources (1:1) A.N=mg(%).

Table 4. Effect of various Protein Sources on the quality of Bean Paste which was fermented for 15
Days after Mashmg

i Chemical composition (%) ‘ Sensory tests

Materials

Moisture' T.N A.N_: NaCl [ R.S 1 Fat VIj‘Iavouri Taste“(—ﬁggg

Corn-powder 54.37 2.54 347  11.18 9.11 1.76 Bad 'Ordinary“ Bad
Wheat- | White-rice 49.81  3.13 321, 11.27) 12,91 1.93, " ”
gluten vy 50 284 303 1117 1671 176 # " "
Barley 53.33  2.91 510 12.63 852 2.03 " o
corn powder 53.95 1.9 211i 11. 88 5.21 2.1 4 ”
Corn. ) White-rice 46.32 2.11 172 12.08 18.68 1.64 # # "
gluten |Wheat 46.38  2.14 275, 12.31 17.04] 1.70' " "
Barley 5173 2.38 256 11.88 14.56 2. 08‘ " " "

¥ Mixture ratio of rnaterla] protem sources: starch souces (1 : 1) A N —mg(%)
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Table 5. Effect of the Ratio in the use of Bean and Starch Sources on the Chemical Compositiom
of Bean Paste Product durmg the Fermentatlon Perlods

N . DayS \

45 75 105
COmpOSlthI;\\ B e |

% | | : | | | ! !

T |A | R. R | T olA bl R
Ratio, M.O. & NaCL IS Far M 0, INact R | Fac MO, | N NaCll &+ ! Fat

Corn power:bean ™. N. N ! I\ \l\ S- | F N. s | S |

! S
Control ' 61. 571 40‘ 340] 12. 41]3 804 14] 62.2 ‘1 40I 490 12. 37]2. 60‘4 05 62.781. 95 467‘12 54 4 24‘3 98
7:3 56.541.11' 281 9. 66‘9 781. 56, 60. 611 18‘ 387w 13. 48‘4 90[3 19 61. 721 21 395 13. 51' 4.72.84
6:4 } 48. 671 19, 262‘ 12. 12i10 83. 87‘ 48. 29‘1 15 285 14.0511. 5‘3 65 49. 62‘1 28 341 14 7313.173.78
1:1 58 851 57 387 12.725. 59\2 03; 61.631. 48 484 12. 49‘4 62‘4 38 62.601. 44 35415. 06 4. 194 45
3:7 P 58. 831 76 480 12 53}2 413 04 61. 471 85 621] 12.662. 214 87 61. 251 76 61312 45 1. 904 63.
*AN=mg. %

Table 6. Effect of Ratio of vorious Starch Souvces on the Chemical Compositition of Bean Paste
Pxoduct durmg the Fermentatwn perlods

i
/ “

- \‘
- D\ays 45 ! 75 ! 105
cOmpOSlthﬂ T B . N ! : i - : j H ! }7 -
(%) Mo 'l % ‘Nac1\ R.S, ?Fat M. 0, }g ;\Q- _NaCl R. S, lFatiM,O.;;{;' ﬁ NaCl|R.S. | fat
Material -._' \ o ! P

Barley ! 45. 51 22’ 351\ 12. 23[ 6. 750 36 56 700 93 331 13. 01‘ 20 191 05‘ 56 85\ 1. 0 347 13.27 22. 08:1. 05

Wheat 40. 40. 94 276 12. 39‘ 20‘0 57| 45. 161 03 408 12. 57’ 19. 70 60‘ 46. 18‘1 15‘ 426‘ 12. 79; 18.60.75
Rice ‘ 44, 420 67 171 11 85 20‘0 3. 51. 440 75 183‘ 12. 51 19. 4:0. 40. 50.460. 85' 227 12.41 17. 5“0. 46
Barley ! ! ? — : '

(_*A;nino acxd) 44. 651 18 457 12. 31‘ 16. 83‘0 39/ 52. 531 25 443 12. 02 13. 380. 32\ 52. 37:1. 38£ 476. 12. 487 14. 27‘0. 3_8‘

*Mixture ratio of ma materlals, corn powder and Starch Source (1:1)
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Table 7. Effect of the Ratio of Bean and Starch Sources on the Sensory Taste and Flavour of
Bean Paste Product.

w & Favour’ Good (+1) | Ordinary (0) Bad(—1) Total
Iteer
Ratio SN F| T A’ Pl T Ai F| T| o F| T
(corn powder : bean) ™ , ‘
Control 4 ( 4 , 3l 1 { 1] 2 4| 4| 3
7:3 2| 4!l 2y 3l 1] 3 2l 4| 2
6:4 3] 4! 2 ’ 2 1 3 3 4 2
3:7 4, 3] 2 1| 2| 3 40 3] 2
1:1 af 4 31 1) 1) 2 | 4| 4] 3

¥ A :appearance, F :flavour, T : taste

Table 8. Effect of the Ratio of Various Starch Sources on the Taste and Flavour of Bean Paste

Product.
= . T TTRecord == 5 el
\“ | Good (+1) - Ordinary (0) ‘ Bad(—1) ‘ Total
Ttem \“"" Tt T I \ | i
| Aa* F! T A F| T| A, F T A| F| T
Mateyizi - o . | i |
Barley 2 20 2 a2l o2 l 3l 1!l o1l 1) e
Wheat 2ozl oz sl 3 ’ ol 2] o
Rice 3 2 3, 2 [ 3, 2 | | 3 1 3
Brley (+Amino acid) 1 2 3 2 2 ‘ 2 2 | 1 —1 1 3

¥ Mxxture ratio of materxal“com powder starchs (la:1)
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Table 9. Effect of the Ratio of Bean and Starch Sources on the Chemical Composition of Red Pepper
Paste during the Fermentation Pericce.

|

. ) Composition(%)! : l [
Ratio of materials rM01sture/ T.N ' AN NaCl | R.S. | Fat
Days =‘ v‘_ . _ I

(Bean : wheat(3.5 : 6.5) Control 49.520 1.3, 278‘ 11. 12" 14.5  3.66

! Corn-powder:bean (1:1) 52 1. 41‘ 229! 11.5 12.6 4.02
JCorn—powder:bean (7:3) | 608 127 209 10 9’ 17.15  3.74

30 { Corn-powder:barley (1 : 1) 4380 0.89 200{ 10.66 17.43 148
Corn-powder:wheat (3:7) 47.25 1.11) 235 10. 5‘ 10.8 16

i Corn-powder:white rice (3:7) 40. 95/ 0.75, 90|  13.96, 20. 8“ 0.9

( Bean:wheat (3.5:6.5) Control 49. 82 1. 42J 398  11.25 15. 0 3.20

| Corn-powder : bean (1:1) 51.85 1. 461 387‘ .47, 135 3.62

! Corn-powder:bean (7:3) 62. 38 1.02 326 8. 85 13.3 3.43

60 ﬁ Corn:powder:barley (1 : 1) 9.0 094 237 88 167 142
| Corn-powder:wheat (3 :7) 6181 1.15 440 896 17.8 1.5

\ Corn: powder: white rice (b :7) 40.86) 0.79) 120 12.56 19.4  0.28
(Bean:Wheat (3.5:6.5) Control 49.95 1. 39 445| 12. 5 13.5 3.21

; Corn:powder:bean (1:1) 51.98 1. 40 457| 11. 62, 11. 5, 3.37

j Corn-powder:bean (7 :3) 53.12 1. 03 463; 8.98| 16. 84‘i 2.39

90 ) Corn:powder:barley (1 : 1) 5.3 10 44 120 1685 111
| Corn-powder: wheat (3.7) 60.57  1.04 451 8. n s 5 1.37

\ Corn-powder:white rice (3:7) 42.78) 0. 82’ 152t 14. 52} 24. 20] 1.19

3% AN =mg (%)
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Table 10. Effect of the Ratio of Bean and Starch Sources on the Taste and Flavour of Red Pepper
Taste Product.

Record‘ Good (+1) Oridinary (0) Bad(—1) ; Total
Item !

F| T Al F| T | A F.

Ratio of materials ~~. F l

Bean:wheat(3.5 : 6.5),

Corn-powder:bean
a:1)

Corn-powder:bean

i
|
|
|
§
f
|
i
}
i
1
|
|
|
i

‘Corn-powder: barley
1:1) ‘

-Corn-powder: wheat |
@3:7 |

-Corn-powder: white
rice(3:7)

|

|
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Table 11 The Microflora and its Number in Various Bean Paste from one Gram of the Sample

wh1ch was fermented for 3 Months

Microrganisms | Yeast Bacteria
Ratio of materials i Ordinary Osmophilic Ordinary Qsmophilic
Bean:wheat (1:1) i‘ 125(10%) 45(10%) 112(10%) 37(10%
‘Corn-powder:bean (7 : 3) 127 75 325 169
Corn-powder:bean (6 :4) 85 27 276 49
‘Com-powder:bean (1:1) 245 103 118 112
‘Corn-powder:bean (3:7) 397 126 25 76
Corn-powder:barley (1:1) 99 32 19 89
Corn-powder:wheat (1:1) 147 15 59 47
‘Corn powder:rice (1:1) 18 11 137 12
Corn powder:barley (1:1) 29 8 28 95
(+Amino acid)
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Table 12.

which was fermented for 3 months

The Microflora and its number in red Pepper Paste from one Gram of the Sample

Micro-organisms Yeast b Bacteria

Ratio of material Ordinary Osmophilic \ Ordinary Osmophilic
Bean:wheat (3.5:6.5) 565(10™) 145(10°%) 796(10%) 150 103
Corn-powder:bean(1 : 1) 618 99 429 96
Corn-powder:bean (7 : 3) 496 47 678 121
Corn-powder:barly (1:1) 571 85 496 156
Corn-powder:wheat (3:7) 365 126 547 95
Corn-powder:white rice (3:7) 645 132 365 127
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