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Studies on the Substitution of
Raw Material for Soy Sauce

Part III. Use of Corn and Barley
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Abstract

The possibility of substituting corn or barley for the wheat, one of the raw materials for soy
sauce, was studied by measuring the amylase and proteolytic activities of koji. Also optimum
conditions of koji making were determined. It was found that substitution of up to 60% of wheat
content (30% of the total bean and wheat content) with corn, yielded good quality of soy sauce. It

is also found that barley can substitute 70% of wheat content (359 of the total content).

M = Aol dEAA A F AT
AL 82 BF T HiE4EH AL A Ag®
ofs] Ap®Pely Aggzs HAQLEN
Fel 3 2RI} 43 ole] I F wh gl
e A%e deF N2 T 0%BY=E
FZFUoE ATy JPo = ghe goia
% JA9 AL AL F AAS. FEF FF
2 o4 PP g B Yol s FTEA Tt F
AL BtE AEUER GE e ve) dejzmdg, 7 BEH R ATAA 23z dadild %E 4
A A3 Q8 F AEAYY 99 A¥2EF
30% A= AN Fo 2N oto] J|ENFud ¥ FL 2 5
<+ 4¢ 4 A 4
3o dAAdsel A 49e 3T YT Fe x
T &Y ABDY Q79 dgcl tates § o 7} F
4% XEYWSY Q77 dvh. 2 gd 1940~1945 AZzAE¢ AR 5 dadF 6ked Tx

o
oox

R ER

=
2

g

Aol govt o 49 AFE 47 AAVLE

B2
f

n
B rW

ol oX
-&9

=
le,
)
2

* AA W o) -E';Fﬂfif 553} (Department of Chemical Engineering, Yonsei University)

(182)

S-S SRR, ARG 44T T 4Y©
c ol g, FARAD, MB P MO E o 8w =
e W 4T 99 99 AALEE B

4 e, RFAARW, S0 o) §T ¢
Fues Fesn ATAS ATEAE 4

ol WAl FF Aagge) W Y ANERL



Vol. 4, No. 3 (1972)

g K4 T A AL weE ¥4 Ared de A%
"“ ';HU}'G] i_--_ﬂ";}‘.
Mz o dEYY
1. & 2

¥ AFAN ST AT, U, $55 2 48

#8 43e Table 13 7.

Table 1. Chemical composition ¢f raw material

\(\:?nmil_tﬂ(%) Protein§ Total . Fat Moisture
Raw material '\ i starch L
Defatted bean 38 i 20 l — —
Wheat 120 6 | 2.9 12
Corn powder 7 1 65 ; 2.8 10
Barley 10 | 67 | 1.9 13
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Table 2. Effect of the method of the treatment
of corn on enzymatic activity
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Aol AF1Y) 51 420
oba AMA P : 64 870
Fela FA %e B 1,100
2Re 2o ; 70 1,000
120
o
V4t _o—~""—o"(
BT
=S Joope---" Hoo
S gl
2( Py
“ 4 F
'
o 120
L] 0 O\O 1/00 =
e z
{60 &
40 %
g
122 =
CORY 7] 2 4 6 & 70
AT 70 & 6 4 < 0
RATIQ

Fig. 1. The effect of ratio of wheat and corn
powder on the enzymatic activity of koji
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Fig. 2. Effect of amount of water, which was
added to the nitrogen source, on the
enzymatic activity of koji

Wheat :

Corn powder=4

Table 3. Change of composmon of soy sauce during fermentation

Raw material i Month Composition ) S
(variable portion) ! NaCl' | T.N. | AN. | T.S. |Alcohol| ‘ i AN,/
s | Gy |Gy | @ 1f@ ] RV | Color |l PR
1 16.5 | 1.26 — 7.8 | 0.27 | 2.32 | 1.74 4.4 -
2 | 158 | 1.27 | 0.66 | 9.2 | 0.10 | 240 | 207 | 45 | 0.5
Control | 3 {167 | 1.20 | 0.73 | 7.9 | 0.55 ! 2.50 | 3.20 | 4.5 | 0.52
L4 ‘ 171 | 1.26 | 0.72 | 6.6 | 1.22 | 2.60 | 3.00 | 4.5 ! 0.57
{ 1 16.7 | 1.28 | 057 | 6.0 | 0.44 | 2.63 | 1.51 | 4.7 | 0.45
' 2 | 16.8 | 1.34 | 0.75 | 4.0 | 2.44 | 2.55 | 3.12 | 4.5 | 0.54
Corn powder 30% | 3 167 | 1.38 | 0.81 | 3.7 | 2.94 | 2.80 — | 45 ! 058
| 4 169 | 134 078 | 3.0 | 2.37 | 2.70 | 2.63 | 4.7 | 0.58
_ i1 | 155 | 121 | 057 | 64 | 035 | 244 | — | 45 | 0.42
Barley 302 2 | 168 | 1.20 | 084 | 53 1.33 | 2.80 . — | 43 | 0.70
3 | 167 | 1.44 | 081 | 50 | 1.8 | 310 | — | 46 | 0.56
4 17.1 | 1.39 | 0.82 3.2 | 1.93 | 3.00 | 2.53 4.5 | 0.59

T. N.=Total nitrogen
A. N.=Amino type nitrogen
T. S.=Total starch

R. V.=Relative viscosity
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Table 4. Result of flavour test of soy sauce

Compared with control

= - Flavour
N : - .. N

-~ Point | excellent good ] ordinary [I fair f poor _Total
Raw material 1 i ~| point value
(Variable portlon)\ +2 1 ‘ 0 | —1 I —2 ]

Corn powder 30% | o 9 8 | 1 0o | +8

Barley 35% ‘ 5 ; 6 J 4 ' 3 , 0 ! +13
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Fig. 4. Effect of ratio of wheat and barley as
starch source on the enzymatic of koji
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Fig. 5. Effect of amount of water, which was

added to the nitrogen source, on the
enzymatic activity of koji

‘Wheat : Barley=3:7
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Fig. 6. Change of enzymatic activity during
koji making
Wheat : Barley=3:7
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