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ABSTRACT

This study was performed in order to find sodium reduction of daily
foods with using naturally brewed soy sauce in consideration of no
changes in overall taste and salty taste. Three types of foods were
investigated: salad dressing(SD), bean sprout soup(BSS) and chicken
rice porridge(CRP).

First of all, recognition threshold of Nacl was 10 mmole. When the
percentage of Nacl was reduced less than 2.5 mmole in foods, people
could not notice the change of the sodium intensity.

According to analysis Na Content in foods by using IC (Ion
Chromatography), Salad dressing contains 3.85£0.03g/L in standard
group(using sodium) and 0.46£0.01g/L~0.68+0.02g/L. in experimental
group(using naturally brewed soy sauce). Bean sprout soup contains
1.59+0.05¢g/L. in standard group and 0.38+0.01g/L~1.54+0.02g/L in
experimental group. Chicken rice porridge Na contains 1.89+0.03g/L in
standard group and 0.37+0.00g/L~1.44+0.01g/L in experimental group.
The result of sodium reduction in using naturally brewed soy sauce as
the replacement of NaCl was following: the alternation of using 2%
NaCl to 1.15% soy sauce in salad dressing, about 88% of sodium was
reduced. In case of using 209 soy sauce instead of using 4% NaCl,
22.01% of sodium was reduced. Also, using 10% soy sauce as the
alternation of using 4% NaCl, 69.30% of sodium was reduced.

The color of foods between standard group and experimental group
had significant differences. Adding naturally brewed soy sauce tended
to have low brightness. Also, as increasing the amount of the soy
sauce, pH decreased. Control group showed 3.00+0.11 and experimental
group showed 2.99+0.02~2.91+0.01 as a result of measuring pH of
Salad dressing.

The results showed that it was possible to achieve a NaCl reduction
in the tested foods of, respectively 88%, 229, and 69% without leading



to significant losses in either overall taste intensity or product
pleasantness. There results suggest that it is possible to replace NaCl
in foods with naturally brewed soy sauce without lowering the overall
taste intensity and to reduce the total NaCl content in these foods

without decreasing their consumer acceptance.
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Table 1. Preparation Recipes for Salad Dressing

Ingredients (g) SpY-sT1? SD-S1? SD-52 SD-5S3 SD-54 SD-55
Olive oil 90.30 90.30 90.30 90.30 90.30 90.30
Balsamic vinegar 66.00 66.00 66.00 66.00 66.00 66.00
Ground black pepper 2.00 2.00 2.00 2.00 2.00 2.00
Solution 15.80 15.80 15.80 15.80 15.80 15.80
NaCl 0.32 - - - - -
Soysauce - 0.16 0.18 0.21 0.23 0.25
Water 15.48 15.64 15.62 15.60 15.57 15.55
Total 174.10 174.10 174.10 174.10 174.10 174.10

USD : Salad dressing

IST : Standard with salt, NaCl solution 2.00%

)S1~S5 : Variant Sample of soysauce with various concentration,

S1 : Soysauce solution 1.00%, S2 : Soysauce solution 1.15%, S3 :

S4 : Soysauce solution 1.45%, S5 : Soysauce solution 1.60%
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Table 2. Preparation Recipes for Bean sprout soup

Ingredients (g) BSSY-ST? BSS-S17 BSS-52 BSS-53 BSS-54 BSS-55
Bean sprout 50.00 50.00 50.00 50.00 50.00 50.00
Minced garlic 1.00 1.00 1.00 1.00 1.00 1.00
Leek 2.00 2.00 2.00 2.00 2.00 2.00
Water 400.00 400.00 400.00 400.00 400.00 400.00
Solution 30.00 30.00 30.00 30.00 30.00 30.00
NaCl 1.20 - - - - -
Soysauce - 1.50 3.00 4.50 6.00 7.50
Water 28.80 28.50 27.00 25.50 24.00 22.50
Total 483.00 483.00 483.00 483.00 483.00 483 .00
DBSS : Bean sprout soup
YST : Standard with salt, NaCl solution 4%
9S1~S5 : Variant Sample of soysauce with various concentration,
S1 : Soysauce solution 5%, S2 : Soysauce solution 10%, S3 : Soysauce solution 15%,

S4 : Soysauce solution 20%, S5 : Soysauce solution 25%
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Table 3. Preparation Recipes for Chicken rice porridge

Ingredients (g) CRPY-ST? CRP-S1°? CRP-S2 CRP-S3 CRP-S4 CRP-S5
chicken rice porridge
45.00 45.00 45.00 45.00 45.00 45.00
freeze—dried powder
Water 350.00 350.00 350.00 350.00 350.00 350.00
Solution 25.00 25.00 25.00 25.00 25.00 25.00
NaCl 1.00 - - - - -
Soysauce - 1.25 2.50 3.75 5.00 6.25
Water 24.00 23.75 22.50 21.25 20.00 18.75
Total 420.00 420.00 420.00 420.00 420.00 420.00

DCRP : Chicken rice porridge
IST : Standard with salt, NaCl solution 4%

9S1~S5 : Variant Sample of soysauce with various concentration,

S1 : Soysauce solution 5%, S2 : Soysauce solution 10%, S3 : Soysauce solution 15%,

S4 : Soysauce solution 20%, S5 : Soysauce solution 25%
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Table 4. Recognition threshold for concentration of NaCl solution

Concentration of NaCl solution

Recognition

threshold ~ Water

2.5 5) 7.5 8 9 9.5 10 10.5 11 12 15

mmole mmole mmole mmole mmole mmole mmole mmole mmole mmole mmole

Score 147" 2.63 2.17 3.37 3.96 3.58 3.71 4.35 4.27 4.26 4.61 5.60

YMean

1 Like water

2 Not seem to be pure water

3 Very little taste, but I don’t know what the taste
4 Very slight salty

5 Slight salty 6 Weak salty
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Table 5. Na contents of samples (g/L)

: SD?-STY SD-S1¢ SD-52 SD-5S3 SD-54 SD-55
Salad dressing 5
3.85+0.03 0.46+0.01 0.53+0.01 0.55+0.01 0.65+0.03 0.68+0.02
b . BSSY-ST BSS-S1 BSS-52 BSS-53 BSS-54 BSS-55
ean Ssprout sou
b b 1.59+0.05 0.38+0.01 0.67+0.01 0.97+0.02 1.24+0.10 1.54+0.02
chicken CRPY-ST CRP-5S1 CRP-52 CRP-53 CRP-54 CRP-55
rice porridge 1.89+0.03 0.37+0.00 0.58+0.01 0.89+£0.01 1.13+0.00 1.44+0.01
DMean+SD
JSD : Salad dressing
YBSS : Bean sprout soup
CRP : Chicken rice porridge

ST : Standard with salt

9S1~S5 : Variant Sample of soysauce with various concentration,
SD-ST : NaCl solution 2.00%, SD-S1 : Soysauce solution 1.00%, SD-S2 : Soysauce solution 1.15%,
SD-S3 : Soysauce solution 1.30%, SD-S4 : Soysauce solution 1.45%, SD-S5 : Soysauce solution 1.60%

BSS-ST :
BSS-S3
CRP-ST :
CRP-S3 :

NaCl solution 4%, BSS-S1 : Soysauce solution 5%, BSS-S2 : Soysauce solution 10%,
Soysauce solution 15%, BSS-S4 : Soysauce solution 20%, BSS-S5 : Soysauce solution 25%
NaCl solution 4%, CRP-S1 : Soysauce solution 5%, CRP-S2 : Soysauce solution 10%,
Soysauce solution 15%, CRP-S4 : Soysauce solution 20%, CRP-S5 : Soysauce solution 25%
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Fig. 4 Salty taste intensity scores for bean sprouts soup of salt solution

and various level of soy sauce solution
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monosodium glutamate (MSG) <}t 5‘-ribonucleotides, inosine
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Az 9] o]3ety 54

AEel e A7l wE AR Ao Afols dolr gt AdYs
=y Meg 54 AdE Table 63 2rh ¥71E veldlE A=L

g 2789 ¥ dE2F(SD-ST)7F 29970292 7Hg A v
1.00% bg8HE €2 SD-S1 A9 77F 423640442 71 =7

o

et tizarek AdTd foF Aol e AeR dEu

(p<0.05). & SD-S2, S3, S4, S5 A FeA = Fo4 Zol7b gl
ou thx+¢F 1.00% RS ¥ A e 794 Aolrt At
(p<0.05). A H2 AEES dHell= A= Ao = =8 Y
W FA=(b)= o Akl Fo4 Ael7b Ao (p<0.05)

TU==e AEE SAT A3 Table 73 2
oldTE Wk Flo] Sl ofwA Hol= o=
wol A7le BSS-S5ollAl 1663:04622 71 2 WE e wglow
BSS-ST, BSS-S1~S3, BSS-S4¢k  fo2  Aol7k  AATHp<0.05).
BSS-S1, 52, S37ke] oA Aol YEhA fddtrh Ao e ARE
HEhl = AAE@e dxzrek Adat felHeR Aolrh gltlewn
(p<0.05), BSS-S17} BSS-S2, S4, S5% BSS-S39k 94 zho]7h gl A
o2 eyttt BSS-S28F BSS-S4, S57F A Ame] feld Aol gl
Ao velgth FAEE UEhde bate A5 HAbe dxgEg A
d7r wen, S AUtees A= Sbeke S Btk A

34 5 BSS-SH= 57510672 7 A ETE =odt) AT = 2 e}
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Table 6. Color value of salad dressing with different amount of NaCl, Soysauce solution

Salad Dressing

Color value SD-ST? SD-S1Y SD-S2 SD-S3 SD-S4 SD-S5
L 929.97+0.29Y¢ 42.3620.44° 38.06+1.69" 38.80+0.34" 38.70£2.71" 39.18+0.83"
a 15.05+0.06" 12.32+0.15 13.17+1.23" 12.55+0.25" 12.98+0.63 12.91+0.48"
b 922.00+0.20° 19.10+0.10° 20.20+1.27" 19.26+0.06" 20.19+0.87" 19.43+0.40"
1)Meanﬂ:SD

““Superscriptive letters in a row indicate significance at p<0.05 by Duncan’s multiple range test.
IST : Standard with salt, NaCl solution 2.00%
)S1~85 : Variant Sample of soysauce with various concentration,
S1 : Soysauce solution 1.00%, S2 : Soysauce solution 1.15%, S3 : Soysauce solution 1.30%,

S4 : Soysauce solution 1.45%, S5 : Soysauce solution 1.60%
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Fig. 7 Photograph of Salad dressing with different concentration amount of NaCl, Soysauce solution.

ST : NaCl solution 2.00% S3 : Soysauce solution 1.30%
S1 : Soysauce solution 1.00% S4 © Soysauce solution 1.45%
S2 © Soysauce solution 1.15% S5 ¢ Soysauce solution 1.60%
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Table 7. Color value of bean sprout soup with different amount of NaCl, Soysauce solution

Color Bean Sprout Soup
value BSS-ST? BSS-S1? BSS5-52 BSS-S3 BSS5-54 BSS-5S5
L 19.92+0.13"" 21.48+0.36" 19.59+1.22 19.67+0.10 17.83+0.04° 16.63+0.46¢
a -0.80£0.70* -1.22+0.13 -1.37£0.14° ~1.39+0.21" -1.37£0.15° -1.33£0.19°
b -2.57+0.38° -0.19+0.64 0.99+0.37¢ 3.36+0.88" 4.90+0.91° 5.75+0.67°
DMean+SD

““*Superscriptive letters in a row indicate significance at p<0.05 by Duncan’s multiple range test.

YST : Standard with salt, NaCl solution 4%
)S1~85 : Variant Sample of soysauce with various concentration,

S1 : Soysauce solution 5%, S2 : Soysauce solution 10%, S3 : Soysauce solution 15%,

S4 : Soysauce solution 20%, S5 : Soysauce solution 25%

_31_



Fig. 8 Photograph of Bean sprout soup with different concentration amount of NaCl, Soysauce solution.

ST : NaCl solution 4% S3 : Soysauce solution 15%
S1 : Soysauce solution 5% S4 : Soysauce solution 20%
S2 : Soysauce solution 10% S5 Soysauce solution 25%
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AP 2 oA Aol 7k A THp<0.05).

g5 MRS %49 A Table 83 2tk A9 ¥ Uehis Lk )
Z77F 7383£04602 7HE fzob whe wEo] AL yEWlen (g HrtEsE
K

e gl o F YA = AFS BT A %=(a)= HET7F -0.89+0.060. = 7}

W oH(p<0.05).

el Arkerel rtas

o] wk$-3tm AA FtH(Yokotsuka, 1986). Lo 7+ -8 caramelization
of 2]3te] AAEAT YHES v def=uk3-2] AHE<2l melanoidin & & ol o3& &
rd reaction® amino-carbonylit-8-0 2 EZ|7]% 3} (Jeon,

2001), ZAsintg A =2 Fabetags vk B E o] ith(Kim, 1995).

(2) pH

Aeesgde A=zt s F
g Zolr7] 98te] pHE S 2v§d9y HFEA =g FYsle Ax
3 Ay Ao pH A4 A3 Table 99 2ol Aej==e Ao pHe thz+2
SD-ST7F 3.00+0.11, 5~25% 3348 7} dA+7F 2.99+0.02~2.91+0.05% 1}
Ebutom tfxget A3k o)A Aozt gllvh Awd HEo R AEskd
HE S0 pHYE fro)H o= ztolrt glltks ®Barel XA sh= Adolth(Lim T,
2012).
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Table 8. Color value of chicken rice porridge with different amount of NaCl, Soysauce solution

Color Chicken Rice Porridge
value CRP-ST? CRP-S1? CRP-52 CRP-S3 CRP-54 CRP-55
L 73.88+0.46" 72.00+0.62" 70.20+0.21° 68.50+0.574 67.02+0.08° 65.57+0.03"
a -0.89+0.06" 0.21+0.04° 1.18+0.03¢ 2.07+0.06° 2.83+0.05 3.52+0.08
b 17.00+0.13" 19.32+0.05° 21.10+0.07¢ 22.53%0.04¢ 23.70+0.05" 24.62+0.09
YMean+SD

T Superscriptive letters in a row indicate significance at p<0.05 by Duncan’s multiple range test.

YST : Standard with salt, NaCl solution 4%
)S1~S5 : Variant Sample of soysauce with various concentration,

S1 : Soysauce solution 5%, S2 : Soysauce solution 10%, S3 : Soysauce solution 15%,

S4 : Soysauce solution 20%, S5 : Soysauce solution 25%

_34_



Fig. 9 Photograph of chicken rice porridge with different concentration amount of NaCl, Soysauce.

ST : NaCl solution 4% S3 : Soysauce solution 15%
S1 : Soysauce solution 5% S4 : Soysauce solution 20%
S2 : Soysauce solution 10% S5 : Soysauce solution 25%
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Table 9. pH of Salad dressing

SD-ST? SD-S1? SD-S2 SD-53 SD-54 SD-55

pH
3.00+0.119N 2.99£0.02 2.98+0.02 2.95+0.02 2.92+0.01 2.91+0.01

DMean+SD
NS :Not significant
IST : Standard with salt, NaCl solution 2.00%
9S1~S5 : Variant Sample of soysauce with various concentration,
S1 : Soysauce solution 1.00%, S2 : Soysauce solution 1.15%, S3 : Soysauce solution 1.30%,

S4 : Soysauce solution 1.45%, S5 : Soysauce solution 1.60%
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Appendix. I Score card of sensory test of foods with different

amount of NaCl, Soysauce solution (Overall Taste Intensity)

oA ARE 9%l 2% foR o ¥ F Ane] Zud el Vi,
ZAE 71Yste] FA 7] vbgy T
1. Overall Taste Intensity

o o) o $ o}
1 4.5 9
991 A | |
1 4.5 9
464 I l I
2. Overall Taste Intensity
1 4.5 9
297 | | |
1 4.5 9
235 I | I
3. Overall Taste Intensity
1 4.5 9
334 | | |
1 4.5 9
972 I l I
4. Overall Taste Intensity
1 4.5 9
_ 802 | |
1 4.5 9
518 I | I
5. Overall Taste Intensity
1 4.5 9
489 | | |
1 4.5 9
108 | | |
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Appendix. II Score card of sensory test of foods with different

amount of NaCl, Soysauce solution (Salty Taste Intensity)

oA ARE 9%l 2% foR o ¥ F Ane] Zud el Vi,
ZAE 71Yste] FA 7] vbgy T
1. Salty Taste Intensity

o) % o w7k
1 4.5 9
991 | | |
1 4.5 9
464 I l I
2. Salty Taste Intensity
1 4.5 9
207 — | |
1 4.5 9
235 I | I
3. Salty Taste Intensity
1 4.5 9
334 | | |
1 4.5 9
972 I l I
4. Salty Taste Intensity
1 4.5 9
_ 802 | |
1 4.5 9
518 I | I
5. Salty Taste Intensity
1 4.5 9
489 | | |
1 4.5 9
108 I | |
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