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< Abstract>

This paper provides the analysis and the comparisons of three kinds of soy sauces
based on the manufacturing sources. The main factors of this study are concentrated
on general and amino acids components. ’

Three samples represented as domestic market soy sauces, imported Japanese soy
sauces and homemade 8oy sauce are analyzed and compared by Kjeldahl and AOAC
method and amino acid autoanalyzer method which have the results as follows;

1. For total nitrogen and pure extract and sodium chloride known as general
components, the domestic market soy sauces show the ranges of 0.85~1.51%, 11.37
~17.4% and 16, 03~17.43% and the imported soy sauce shows the ranges of 1,65~
1.83%, 19.54~19,80%, 17.20~18.46% and the homemade soy sauce indicates 0, 73%,
30.96% for each components. The results implicates that the homemade soy sauce
contains less total nitrogen and pure extract while it contains more sodium chloride
than the domestic market soy sauces.

2, The amounts of total amino acids contained in each soy indicated the range of
3.864~6.883% for the domestic market soy sauce and the range of 7.705~7.839%
for the imported soy sauce and 2,035% for the homemade soy sauce. Especially, 20
~50% glutamic acids are contained in total amino acids of each soy sauces.
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(Table 1) Soy sauce samples used in the

experiment
Samples SaNn;?le Area
1 Seoul, Korea
2 | Seoul, Korea
3 Seoul, Korea
Commercial 4 | Seoul, Korea
soy sauce 5 Seoul, Korea
6 Seoul, Korea
7 Cheong-Ju, Korea
8 Tokyo, Japan
9 Tokyo, Japan
Home-made
s0y sauce 10 Seoul, Korea
(Nak Sun Jae)
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{Table 2) Experimental methods of chemical
components

{Table 4) Analysis conditions of amine acid
autoanalyzer

I. Determination of total nitrogen(TN)
1) Hydrolysis (micro Kjeldahl method®®;
600~800°C, 40min)
2) Distillation by Biichi 322 Distillation
Unit
3) Determination of TN by Biichi 342 Con-
trol Unit
I. Amounts of sodium chloride
1) Determination of ash at 550°C
2) AOAC method*
I. pH
1) Standard Buffer solution(pH 4.0 and 7, 0)
2) pH meter(Beckman U.S.A. Altex)
IV. Amounts of soluble solid without sodium
chloride (pure extract)
1) Brix meter
2) AOAC method
V. Specific gravity
Standard Densitometer(15°C)
V. Color
Colorimeter

£V HEER S (Pure Extract), HE, 6E &
$] Ay (Table 2>} e}

2) Amino acid o} 7

Amino acid &} 3£ A 29 A E 4 9
] 44 (Table 3)3} o] #Hgiel,

& Az 100mg & Pty AJAYY Y2
6N-HCl 25ml § M }8m A4 E purging § ¥
o] screw cap e & m 110°C 4 autoclave o] 4
2041 b dtgiel. EMd g 55°C o zhqra
o] 4 rotary vacuum evaporator B F&A]sla
oA FHAl 30ml§ slele] o] g 28 W4

(Table 3) Preparation of samples

Sample Sample 100mg+6N-HCI
hydrolysis 25ml (11°C, 20 hrs.) .
Sample 1) Sample hydrolysis+
preparation Deionized water 30ml(55°C)
2) pH2,2 Na-Citrate buffer
solution 100ml

Amino acid autoanalyzer,
Model 3A 29(Italy)

Instrument:

Column: s.s. 4.6X30cm with resin
3AR/6/4/DC

Temp. 1: 50°C(18 min.)

Temp. 2: 65°C

Buffer 1: pH 3.40(Na-Citrate) 25min.

Buffer 2: pH 4.13(Na-Citrate) 25min.

Buffer 3: pH 10.00(Na-Borate) 30min.

Ninhydrin reagent flow: 20 ml/min.

Buffer flow: 30 ml/min.

Total analysis time: 80 min.

Sample size: 50 gl.

gl ¢ HClL & AAARH. o]A € pH 2.2, 9
Na-citrate Buffer 100mle] B8l 0,22¢m B
membrane filter 2 o 3}8}e o}n]al9] HHE-
Aze AHSsta ofvlx4ly 451519 xate
Z7 & (Table £)8} e},

H. &8 ¥ %

L —BEa

—REN UE LYY Al (Table 54}
e},

ZgEF kel oA Ay H4EL 0.85~1.51
%2 RANY 0.8%7) o 25 diglen 4
44e 1.65~1.83% 2 Algzigel w4 o4
A Jebiiga qe 4 2 F& 0.73%°]
ek, RS At Ad4] qAuE ALtz
g Yo Algr 16~19%9] Aol AF e
dx2 A FU3Y 18.46%0)n A4 E
16.06% % A T4l 4ol el =ebA Ao
FEA € 16.57%0l 2 ¢UAxA9] JFA £ 17.83
%% Jdepil glel, o) e 4 gL 30.96% 2
FN9 23.55% % ¢ ¥& Wud Jepdsid. 2
29 pH A, ARPFL 4.49~4.828 AT
4.6501 3 49 A& 4.47~4.552 HT 4.519]
® o] dH9 MHlUe w4 pH4.5~5 08 %
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{Table 5) Content of chemical components in soy sauces

\Ttem TN(%) NaCl(%) pH j *Pu(r;)Ex. 25:3:3:: Color

Sample i ° 15°C)
1 0.94 16.63 4.53 11,37 1.745 1
2 1.51 16. 56 4.49 17.14 1.169 1
3 1.11 16. 17 4.55 11.83 1.145 1
4 1. 11 17.43 4,82 12,77 1.162 1
5 1.13 16.17 4,96 14.83 1.163 1
6 1.21 16. 97 4,61 21,03 1. 154 1
7 0. 85 16. 06 4,63 11.94 1. 146 1
8 1.83 18. 46 4,47 19.54 1.188 1
9 1.65 17.20 4,55 19. 80 1.182 1
10 0.13 30.96 5.58 4,04 1. 225 11

*Pure ext7act=soluble solid without sodium chroride

2 Folsl gdld. EHWUWHEHKEMS, F pure
extract 8] 7ol AgnFE 11.37~17.14% 2
g3 13.13%0) L Y24 19.54~19.80% 2
BT 19.678 L TAE vebd g A=l4
AL 4.04%0151ck o)A-e WwEFA Ad=EA
22 Ak EHMEA] FX 47 qFoBBD A
5 & vlolv, HESY A%, ARAFL 1,145~
1,7452 |F 1,2400) 2 $934-¢ 1,182~1,888

GLUTAMIC ACIC

= JE 1185019 A4 3¢ 1,225F vhEH
Wik Alzge) AgA4Ly 483 3E Hos
X 5 vme kgt Asjelg. AEE F
WA 24 9 59 3FE AN 124 438y
< 4¢ el gldl wisld A=4 AL
1124 €L 4¢ Jepllz ek, & 499 A5
o ostw Aef4 FE A AR} wlAA 2
Aaws FdASATYEL A &8 uds
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(Fig. 1) Chromatogram of standard amino acids
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(Fig. 4) Chromatogram of amino acids in sample 3
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‘Fig. 5) Chromatogram of amino acids in sample 4
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LFig. 9] Chromatogram of amino acids in sample 8
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{Table 6) Content of amino acids in soy sauces (Unit: %)
1 2 3 4 5 6 7 8 9 10
Amino acid
Aspartic acid| 0.196 | 0.389| 0.356 | 0.661| 0.689 | 0.205| 0.163| 0.75 | 0.923 | 0.32
Threonine 0.121] o0.198 | 0.171{ 0.199 | 0.212 | 0.152 | 0.097 | 0.333| 0.33 | 0.091
Serine 0.209 | 0.323| 0.255 | 0.238 | 0.269 | 0.247 | 0.168 | 0.42 | 0.411| 0.103
Glutamic acid| 1.854| 2.847 | 1.835| 0.96 | 1.33 | 2.256 | 1.7 | 2.304 | 1.917 | 0.53
Glycine 0.17 | 0.278| 0.205| 0.241 0.243| 0.216| 0.149 | 0.363 | 0.3¢ | 0.13
Alanine 0.149 | 0.251| 0.346| 0.283| 0.302| 2.209 | 0.15 | 0.557 | 0.405 | 0.137
Valine 0.186 | n.d. | 0.298| 0.435| 0.277| 0.213 | 0.175 | 0.459 | 0.436 | 0.123
Methionine | 0.048 | 0.094| 0.083 | 0.074| 0.049 | 0.065| 0.055| 0.118 | 0.116 | 0.014
Isoleucine 0.175 | 0.301| 0.258 | 0.302| 0.299| 0.246| 0.165| 0.48 | 0.467 | 0.103
Leucine 0.322 | 0.554| 0.611| 0.468 | 0.49 | 0.446| 0.303 | 0.701 | 0.697 | 0.148
Tyrosine 0.088 | 0.185| 0.15 | 0.078| 0.086| 0.116| 0.103 | 0.044 | 0.015| 0.027
Phenylalaninel 0.222 | 0.362 | 0.279 | 0.246| 0.268 | 0.288 | 0.201 | 0.394 | 0.339 | 0.043
Histidine 0.234 | 0.282| 0.273 | 0.268| 0.25 | 0.234| 0.19% | 0.301 | 0.279 | 0.203
Lycine 0.091 | 0.200| 0.182 1 0.363| 0.368 | 0.155| 0.1 | 0.467 | 0.425 | 0.207
Arginine 0.164 | 0.309 | 0.277 | 0.344| 0.406| 0.239 | 0.139 | 0.28¢ | 0.289 | 0.126
Total | 4.220 | e.883 | 5.579 | 5160 | 5.538 | 5.377 | 3.864| 7.705 | 7.389| 2.305
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2. Amino acid
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9 @e g Al -2 glutamic acid>leucine>
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A& glutamic acid>aspartic acid>lysine ¢
Bz 4 9 amino acid & E4H Y A
o3ty 25 glutamic acid o ¥ao] ¥ AL
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