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Summary

This study was carried out to investigate effects of iron content on tke quality of soy-
sauce, bean raste and red pepper paste, and to elucidate the origin of iron and change of
the contents during production processes. For the first step, the iren centents in commercial
soy sauce and changes of the contents during brewing process were determined. The re-

sults obtained were as follows.
1. Iron contents of raw materials were 108 ppm in soy bean, 133ppm in defatted soy

bean, 79 ppm in wheat, 5 ppm in sodium chloride, 58 ppm in seed koji, 300~2000' ppm in spore-:
of Aspergillus oryzae, 240 ppm in wheat gluten, 20 ppm in sodium carbonate (above ﬁ'gures-
were of dry weight basis), 6 ppm in hydrochloric acid, 18 ppm in caramel and 0.3 ppm in:
brewing water respectively.

2. Iron contents in koji were 200-240 ppm (as dry weight basis) and increased, more or
less, in progress of koji-making period.

3. Iron contents in the mashes during fermentation were 40 ppm after 1 month, 43-47
ppm after 3 months and 49-62 ppm after 6 months.

4. In chemical soy sauce, the iron content was 159 ppm after hydrolysis of wheat glutem
with hydrochloric acid, and 184 ppm after neutralization.

5. Higher iron contents were detected both in fermented and chemical soy sauce when the:
concentration of total nitrogen increased, but the levels were higher in chemical soy sauce:
than in fermented one at the same concentration of total nitrogen.

6. In the case of fermented soy sauce, the iron content in the filtrate was decreased by
ﬁress-ﬁltration, but no significant change was found between before and after heat-sterili--
zation.

7. Iron contents in commercial soy sauce were varied with the producers, however, the;
average value was 62.7 ppm as calculated as 1.0 percent of total nitrogen. And the average:

Ievel of iron in home-made soy sauce produced by conventional method was 37.68 ppm.
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Table 1. Iron contents of raw materials
for soysauce brewing.
) Fe Fe Moist-
Materials (ppm) d(rpypf‘:vi{‘)ure (%)
Soy bean 96.5 108 | 10.63
Defatted soy bean 118.8 133 | 11.04
Wheat 70.68 79 10.52
Salt 4.6 5 8.0
Spore(Asp. oryzae) [245-1639300-2000] 18.05
Caramel 18 —
Water 0.3 —
Seed koji 46.2 58 | 20.31
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Table 2. Changes in iron content during
soysauce koji-making.
. Fe Fe Moist--
KOJI (ppm) dg'l;p$t/) ure (%)
Start 111.7 | 203.9 | 45.32
1-day koji 133.6 | 204.5| 34.63
2-day koji 160 | 207.8 22.99:
g-day koji 184 | 221.2 16.82
4-day koji 201 233.7 14.34
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Table 3.

Changes in iron content and chemical composition during soysauce brewing.

Month Sample Fe (ppm) (ppnP;?T.N. T.N. (%) | NaCl (%) pH
value) 1.0 |
A 40 28.57 1.4 16.96 | 4.65
1 B 40 25 1.6 16.96 \ 4.41
A 1.5 27.12 1.53 17.26 1.64
2 B 44 27.16 1.62 16.96 4.36
A 43 27.92 1.54 16.91 | 4.5
3 B 47 28.48 1.65 17.21 } 4.29
A 43 27.92 1.54 17.55 4.66
& B 47.5 28.27 1.68 17.55 4.8
A l 16 30.06 1.53 16.96 4.67
5 B | 50 28.73 1,74 17.55 4.42
N 49 31.87 1.54 17.55 4.78
6 i B 62 33.51 1.85 17.70 4.42
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Iron contents of raw materials
for chemical soysauce.

Fe Fe Moist-
Materials (ppm/ |ure
7 PPm) l4ry we)l (%)
Gluten 214 240 | 10.66
Defatted soy bean 118.3 133 | 11.04
HCI 6 -
Na,CO, 19.1 20 | 4.31
NaC1 4.6 5 8.0
H,0 0.3 —
Table 6. Changes in iron content during
chemical soysauce production.
P Fe i Fe(ppm| T.N.
rocess (ppm) :éiIl‘l.eI\ll:O‘)r (%)
HCI-Hydrolysis 159 61.6 2.58
Na,CO,Neutraliz- 184 | 71.3 | 2.58
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Table 7. Iron contents of commercial

soysauce,
Sample Fe E[“‘e%)p‘r’g{i Nacl | T.N.
Epm) fue 1'.0) | (%) (%)
A 67.3 1 46.7] 17.55| 1.44
B 58.0 | 53.7| 17.62| 1.08
C 65.7 | 46.9 | 18.14| 1.40
D 50.7 | 50.2| 17.58| 1.01
E 145 138 | 18.31] 1.05
F 110 112 | 19.85| o0.98
G 43.5 29| 18.58| 1.50
H 87.1| 70.8| 20.18| 1.23
I 72.7| 54.2| 17.641 1.34
J 26.5| 25.4| 17.26| 1.04
Average 72.6 | 62.7| 18.38| 1.21
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Table 8. Iron contents of home made
soysauce.
Fe Fe

Sample (opm) ‘(IZ}I)&/;I‘(;)[\)I T.N.(%)

A 23 36.5 | 0.62

B 14.3 19.5 0.73

C 49.8 121 0.41

D 6.75 13.7 0.49

E 10.5 18.75 0.56

F 6.0 16.6 0.36

Average 19.4 37.68 0.53
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