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The Taste Components of Ordinary Korean Soy sauce
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Gyungsang University, Jinju and Dongguk University*

Abstract

Soysauce was made in the salt concentrations of 22.09% and 28.5%, and the
changing aspects in nucleotides and their related compounds, free amino acids,
free sugars and non-volatile amines which are related to the taste.components during
the fermentation process with a view to examining the taste components-in the
ordinary Korean soysauce were studied. And then artificial soysauce was prepared
by applying the values derived from the analysis and measurement, and its sensory
evaluation was performed. )

As the result of the sensory . evaluation of artificial soysauce prepared according
to the value of components analyzed from soysauce which had been fermented for
fourty days in the salt concentration of 22.09%, it has been found that artificial
soysauce was similar in taste to ordinary Korean soysauce. So, the following facts
have been found: glutamic acid and aspartic acid have MSG-like taste, and IMP has
a synergistic effect with these acids, which play great roles in ordinary Korean
soysauce; both free sugars such as galactose and amino acids such as glycine,
alanine and lysine have sweet taste; both amines such as tyramine and histamine,
and amino acids such as valine, leucine, isoleucine, and phenylalanine have bitter
taste; these components, combined with saline taste of salt and sour taste of organic

acids, are assumed to form the unique taste in the ordinary Korean soysauce.
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Sample solution

—adjusted to pH 3.0 with conc. HCI

—flowed on column(2.5x15¢m) of Duolite
S-30

—effluented with HCl(pH 3.0)

—flowed on column(2.5x15cm) of Duolite
A-2

—washed with H,0

—effluented with 0.3N-NH,OH

| —make up 150ml!
Sample for column chromatography

Fig. 1. Procedure for decolorization and
desalting to determine nuclotides
and their related compounds in
soysauce
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Table . Conditions of gas chromatography
for amino acid analysis

Column 6’ x1/4''glass, Tabsorb
(Regis Chemical Co.
USA)

Column temperature | 75~210°C

Injection temperature| 240°C

Carrier gas N, (35m!/min)

Fuel gas H,(30m!/min)
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Soysauce

—added 95% ethanol
—filtrated

i

st 29 29

Precipitate

|
Filtrate
(disc ard) ‘

—evaporated to almost dry-
ness under reduced pressure
—diluted with H,0 ~
—flowed on column(2.5>20
cm) of "Amberlite IR-120
—washed with H,0
—flowed on column of Amber-
- lite CG-50 type 2
—washed with H,0
—evapvorated ‘to almost dry-
" ness under reduced pressure
‘| ~diluted with 409 ethanol
Sample for paper chromatography

Fig. 2. Procedure for desalting of sample to
determine sugars in soysauce..
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Table 2. Composition of artificial soysauce
for sensory evaluation

‘ Comlionents i%%/ml Components lfz)%/ml
Alanine 75,0 Tryptophan 48.0
Valine 81.0 Inosinic aicd 0.4
Gls}cine 62. 2| Xylose 4.4
Isoleucine 87.5| Arabinose 6.3
Leucine 125. 4! Glucose 3.8
Proline 33.0] Galactose 11.1
’fhr,,eonine 22.0| Tyramine 1.1
Methionine 13. 4] Histamine 1.2
E[ydroxyproline 1.8 Butyric acid 4.3
Aspartic acid 97.0| Propionic acid 1.5
Phenylalanine | 69.5 Fumaric acid 4.7
Glutamic acid | 214.5 NaCl 22, 000
Lysine 65.1
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Fig. 14. (a) Elution diagram of nucleotides
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Fig; 17. (a) Elution diagram of nucleotides

and their related compounds in soy-
sauce, 28.59% of salt concentration,
after 40 days fermentation

(b) Rechromatography for separation
of Hx and HxR
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Fig. 18. (a) Elution diagram of nucleotides

and: their related compounds in soy-
sauce, 28.5% of. salt concentration,
after 80 days fermentation

(b) Rechiromatography for separation
of Hx and HxR

05

absorbance

290

" 250

250 290 210 250

Wave length, nm

290 210

Fig. 21. UV-absorption spectra of ATP, ADP,
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Table 3. Recovery of acid soluble nucleoti-

des and their related compounds
from authentic mixture by column

LA

chromatography
Charged | Detected [Reco-
| (u moles) | (z moles) (very(%)
AMP 3.3 3.3 102.1
IMP 7.7 7.8 101.2
Inosine 2.2 2.1 96.3
Hypoxan-
thine | 3.3 3.2 97.5

D As FENY THER

A B 2FRd) o) 5}¢] o]- 247 #k column chroma-
tography & #§ 23 ¥ F 4g ol 3 Fst= B
e 28 119 Fm, 2% somlel & etk
RS £F5E -22.0%9] 20, 40, 60, 804
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2 g
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EFEL A=
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Table 4. Changes of nucleotides and their related compounds in soysauce during fermentation®

( mole/100ml)

Nucleotides Meju after 20 days | after 40 days after 60 days after 80 days
and their (water con- |

related tefgm%g-/.?%) salt conc. salt conc. salt conc. salt conc. -
compounds fOO% 22.0 } 28.5 | 22,0 | 28.5 | 22.0 | 28.5 22.0 | 28.5
ATP 58.17 0-28 0.36 1.70 1.60 1.24 1.45 1.20 1.41
ADP 211.64 1.41 1.06 4.14 4.01 3.20 2.95 3.15 2.87
AMP 158.17 2.13 0.61 6.18 4.15 4.69 4.80 4.24 4.26
IMP 11.81 0 0 1.02 3.35 1.71 0.96 0.65 0.84 :
Inosine 0.93 trace | trace | 2.78 1.90 0.19 0.35 0 0
Hypoxanthine trace | 0.82 0 3.31 2.48 2.58 2.08 trace | 1.49

# FFd| & 100g W ADP 7} 211.644 mole 2

A AR wkokz AMP 158.17umole, ATP 58.
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A% gz wasz e

a8y 2 Ade #HE ERRX 2RdAE
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Table 5. Changes of contents of free amino acids in soysauce during fermentation*

Eﬁflmff:;,z 20 40 ‘ 60
tsrfttiocrf’nff%r)‘)' 22.0 28.5 22.0 28.5 22.0

. . 2 to 925 to [ ¢ 95 to
Amino acid mg %’;‘?tzh N;/omgmg 9 ;/;tg% N;Amgmg %i ;/(‘.;t% N%mgmg 9 §t2¥ N;/)mgmg %
Ala 38.5 6.8 6.1 329 7.8 52 740 7.8i 11.6) 50.5 6:1 7.9 915
Val 49.1) 8.6f 5.9 2.0 57 2.9 8.0 8.6 9.7 4.2 4.9 4.9 820
Gly 35.5 6.2 6.6 24.1 5.7 4.5 62.5 6.6 11.7| 46.5 5.6 8.7 56.0
Teu 56.5| 9.9 6.0 19.8 4.7 2.1 87.5 9.3 9.3 30.6 4.7 4.2 87.0
Leu 35.20 6.2 3.8 s2.6{ 7.7 3.5 121.5 12.8 13.0| 70.5 8.5 7.5 115.0
Pro 21.90 3.8/ 2.7 20.5 4.8 2.5 32.1 3.4 3.9 45.3 5.4 5.5 20.2
Thr 23.00 4.0 2.7] 22.4] 5.3 2.6 22.4 2.4 2.6 30.1 47 4.6 11.2
Met 9.8 1.7 0.9 6.5 1.5 0.6/ 13.0 1.4 1.2 10.5 1.3 1.0} 11.5
Hydro 2.5 0.4 0.3 .5 0.8 0.4 1.6, 0.2 0.2l 80 1.0 0.9 39.1
Asp 47.9) 8.4] 5.0 49.3 11.6 5.2 97.0] 10.3] 10.2| 77.0] 9.2] 8.1 125.5
Phe 20.1 - 5.1 2.5 20.11 6.9 2.5 68.5 7.2 5.8 43.7 5.2 3.7 80.0
Glu | 110.5 19.4| 10.5 119.0] 28.1 11.3 176.5 18.7 17.3| 214.5 25.7| 20.4] 167.0
Lys 73.0 12.8 14.0| .40.0 9.40 7.7 65.00 6.9 12.5 71.5 8.6 13.7| 146.5
Try 37.8 6.6/ 5.2 — —| —| 43.1 4.6 5.9 75.5 9.1 10.4 13.3
Total | 570.3 99.9 72.2] 423.7 100.0 51.0] 945.7) 100.2] 114.9] 833.4] 100.1] 101.51,054.8
Fel:men~’
f{;tégn f 60 80 Free amino acid
s | 22,0 ’ 28.5 22.0 28.5 in Meju™
tion (%) )

. [2) to i [2) to '0 to { [7) to B [2) to N_
b5 4 | 5 | S e ]
Ala 8.7 14.4 5.5 7.6 11.9) 166.5| 11.4] 26.2 82.0] 6.4 12.9/168.0] 9.026.4
Val 7.8 9.8l 65.5 6.6 7.8 113.0 7.8 13.5 73.00 5.7| 8.7 106.2] 5.712.7
Gly 5.3 10.4 64.0] 6.4 11.9) 83.0f 5.7| 15.5 76.00 6.0 14.2 128.5 6.9/24.0
lleu 8.2l 9.3 65.0f 6.5 6.9/108.5( 7.1] 11.1] 82.5 6.5 8.8 146.8 ~7.9/15.7
Leu 10.9] 12.3) 110.0] 11.0| 11.7| 150.0| 10.3| 16.0{ 128.0 10.1] 13.7| 122.8] 6.6{13.1
Pro 2.8| 3.6/ 61.0| 6.1 7.4 43.8] 3.0 5.3 56.0| 4.4 6.8/ 103.1] 5.5[12.5
Thr 1 1.8 5400 5.4 6.4 15.9 1.1 1.9 62.5 4.9 7.4 84.1 4.5 9.9
Met 1 1.1] 13.8| 1.4 1.3 s37.3 2.6] 3.5 12.3] 1.0, 1.2 31.5 1.75/ 3.0
Hydro al 49l -~ —| 867 2.5 3.9 — —| —| 2.3 1.4/28
Asp 11.9| 13.2 125.5| 12.6] 13.2 145.00 10.0{ 15.3 157.0| 12.8 16.5 149.6| 8.0[15.7
Phe 7.6| 6.8 63.0| 6.3 5.3 114.00 7.8 9.7 80.0] 6.3 6.8 123.20 6.6[10.4
Glu 15.8) 15.9) 152.5| 15.8| 14.5 257.0| 17.7| 24.5 329.0| 25.8 31.3| 478.6] 25.745.6
Lys 18.9| 28.1/ 107.0| 10.7 20.5 174.0] 12.0] 33.3 127.5 10.0] 24.4 130.9] 70.225.1
“Try 1.3 1.8 42.5| 4.3 5.8 151 1.0 21 7.2 o.6| 1.0 64.9] 3.58.9
Total | 100.1| 132.2| 999. 3| 100.2] 124. 6 4% 100.0[ 181. 8/ 2% 100. 0 153.7[1864.6} 100. 6225

sanalysis was performed by Gehrke method. 1 a.a. : amino acid.
sx¢moisture content of Meju was 25.2%.
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Table 7 Confirmation of tyramine and histamine by paper chromatograpy*

3 tyrosine} ‘oz AA el sAgx, BHLE®  phenylalanine & 25t Fz Bl Aoz A
x glutarmc acidz} 743 w3, leucine, aspartic 7+ =,
acid, lysine, valine, arginine, isoleucine, serine,
. . N = 5. BEEERE
phenylalanine 3} tyrosine 8] o2 A EHeof
dvbz mmstm gol & 4% ARE Bk E 2 £4 Y 3 OmEEEY s = 63
a2 AgE 2dFz e R
Table 6. Changes of sugars in soyéauce &uring fermentation*
‘ (mg/100m!)
i\\Durmg ferm.(days) 20 40 60 80
‘ \Salt -conc. %) ‘ 220 | 28.5 | 22.0 | 285 | 22.0 | 285 | 22.0 | 28.5
«Xylose 413 | 4.16 | 429 | 5.02 | 2.81 | 4.62 | 2.80 | 4.55
' Arabinose 7.92 | 7.33 | 6.27 |10.73 | 429 | 8.25 | 4.21 | 8.24
‘Glucose 594 | 7.59 | 3.80 | 7.43 | 3.14 | 4.95 | 264 | 475
'Gélactose 29.37 | 42.37 110.39 | 41.05 | 10.76 14.19 10. 20 14. 00
Total 47.36 | 61.45 |25.25 | 64.22 | 20.99 |32.01 |19.85 | 30.64
*analysis was performed by Wilson method. )
5 & 4¥4E 2T Fdwestgalac g 42
tose, arabinose, xylose, glucose 7} AE = g o )
T ‘ _ - . . orai
o olE MY UL 4 20~404 Fol HAx 6. TRRME Of
Ao gaiglvit g e AR F4sE A% 1) Tyramine W histamine 8] Fiihsh BR
olgeh feRE T galactose kel A % WA B TN FMEE & 25T F
stom off #E®e Aslel AA|sel, Hzk B  paper chromatographys] lshej tyraminest

histamine & F&| s]-o:] ol BEERY Rf =} 9}

di 2L —%——-,;/‘]7 % o4 g1 BEE
ez JEBAckel REA|S) wlws} 4 Aokoz 3
A Ase B Tk gosd, o A o

Running solution** Color reagent
1 | 2 | s | 4 | Diazo [Ninhydrin| Iodine
~ Tyramine standard 0.65 0.69 0.24 0.80 4 4= -
- Isolated substance A 0. 66 0.69 0.25 - 0.80- -+ + -
* Histamine standard 0.27 0.46 0.08 | 0.64 +. + +
Isolated substance B 0.28 0.46 0.08 C0.64 + + +

«filter paper was Toyo filter paper No. 51,

size was 36 by 2cm, temperature was

at 254:5°C, -and developing method was ascending development.

skrunning soltuions:
1. Butanol-acetic acid-H,0=4:1:5
3. Butanol saturated with H;O

2. Butanol saturated, with 1 N-NH,0H
4. Isopropancl-ammonia-H,0=80:5: 15
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trum & WalA ehaeh
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= 28.5% b4 dAAE FRAZA webA
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Fig. 22. UV-absorption spectra of tyramine decarboxylase 74 F2 otv] = Abe] Ag3he] A
...... : standard xgga]ﬂ_ oo HA A 1A ILE-2 putres-
—— : sample cine 7} cadaverine &, £&F*histamine &, %
Table 8. Changes of non-volatile amines in soysauce during fermentation*
(mg/100ml)
\_Fermentation period(days) 20 0 60 30
Salt conc.(%) 22.0 | 28.5 | 22.0 | 28.5 | 22.0 | 28.5 | 22.0 [ 28.5
Tyramine 0.5 0.6 1.0 0.5 2.7 0.5 9.5 0.6
Histamine 1.5 0.8 1.9° 1.8 2.1° 1.6 2.9 -2.9
*analysis was performed by Takaki method.
#)°» 3= choline, betaine, putrescine -3, FFIH>-& ® AL Solgrh & 74 g WA=
HEEEME Q) histamine 3 #EEE: ] cadaverine, %A 409 T & oz EEstgdsl 2 FE
g-phenetylamine, putréscine o] A gL n 33l A2 ghdse Adelgeh
g =3 ol E3EA ofulsst A5y 4% Lgpe] st BAE oz 3 T {14k
3 g -eube] Al " oln 2 aslgd e, ghek2 lactic acid 7} 100m/ = 440.70mg, acetic
P 9B A &= tyramine & 15.0~89.5 acid 7} 136.6mg, succinic acid 7} 48.0mg © 2
mg/100g™ 2 BuEw gedl WE et g AA S/ 88.9%en nasged, W
< S4 409 Fo tyramineo| 0.5~9.5mg/  EOL I b E  lactic acid 7} 539.50mg,
100m!l, histamine o] 1.6~2.9mg/100m! =4 H succinic acid 7} 41.60mg © 2 A REEEEH: -
A A B Z ooke] AL Helfnh. vk Jl4bEY 91.3%EF AN Ak shglen, olE
ol & AHEY: olFE 974 obrlxatd H & frl4ake]l HA A @F e Alvkel =
o] Zbae] 4nk 8l gost d¥ow zgsielzl A Ddrm rusigo. 2 R A4
A A= o}, lactic acid &} o] 54 nlzboz ASd e
2 Aol A fe lactic acid gk} #7 Ak
7. BB

= o

5] &)
lactide -9 ester &

Folzh #%Hth

2 Jactyl lactic acid, lactyl lactyl lactic acid,

32 e AuERA g% 4

=
=
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Table 9. Changes of organic acids in soysauce during.fermentation*

(mg/100m!)
& @egtjl—t?n period.(days) 20 40 60 80
Salt conc.(%) —
Acids | 22.0 ’ 28.5 22.0 28.5 22.0 28.5 22.0 28.5
Butyric acid 45.1 5.5 | 303.6 94.4 37.8 40.5 44.0 32.6
Acetic acid** }
Propionic acid 0.7 | 23 | 26 | 18.2 | 11.4 | 19.8 | 37.1 | 10.0
Fumaric acid***
Glutaric acid — | 19 | 2.9 | 2.9 | 6.6 | 52 | 46 | 25
Lactic acid***x*
Succinic acid - 3.6 - 2.1 - 2.3 - -
Malonic acid — 0.7 - 0.9 1.0 0.7 0.5 0.5
Oxalic acid 0.9 1.2 1.5 1.7 2.8 2.4 2.6 2.3
Glycolic acid 1.7 1.7 2.1 1.9 4.5 4.3 4.3 4.0
Total 48.3 | 16.6 |330.3 |138.5 | 62.5 | 72.4 | 87.8 | 50.5
*analysis was performed by Ueda method.
sxfraction of acetic and propionic acids was calculated as propionic acid.
sexfraction of fumaric and glutaric acids was calculated as fumaric acid.
xwkxfraction of lactic and succinic acids was calculated as lactic acid.
Table 10. Sensory evaluation of various kinds of soysauce* .
Weight-
. Pal * 2O O ® 6 ® Mean . ;
1. Palatable taste 3 29 210 41 42 +3 ed ;Jm iy i 0i; a
***A—B 0 411 5 7 3 0 —6 {—0.2000{ _ an
B—A 0 2 6 810 4 0 8 | 0.2667|70:2334) 0-0334 ¢ 5945
B—C 1 311 3 9 3 0 -5 |-0.1667 as
C—B 0 4 7 3 9 6 1 9 | 0.3000{70-2334 0-0667)  5ogo
C—A 0 2 7 7 8 6 0 9 | 0:3000 o do
A—C 1 1 9 313 2 1 6 | 0.2000] 0-05001 0-2500 g 5945
2. Taste of soysauce
A—B 1 8 13 3 8 2 0 —10 |—0.3333{_ aa
B—A 0 2 7 311 6 1| 15 { 0.5000 0-4167 0-0834_ 5995
B—C 0o 5 ®» 5 6 7 0 3 0.1000] y g
C—B 0 1 6 4 9 7 3| 24| 0.8000 0-3500 0-4500 ¢ 5902
C—A 0 0 5 7 13 4 1 19 0.6333 ac
A—C 0 3 9 410 3 1| 4 | 01333 0200 0-3833 o509

sanalysis was performed by Scheffé method.

sxwhen the taste of soysauce tested first was compared
later, @© indicates, ‘very bad’, @ ‘bad’,
good’, ® ‘good’,

®¢a little bad’,
and ® ‘very good’ taste.

with that of soysauce tested
® ‘a little

@ ‘no difference’,

**%3 was soysauce containing salt concentration of 22.0%, which has been fermented
for 20 days, B was soysauce containing the same salt concentration as A, fermented
for 40 days, and C was artificial soysauce.
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Table 11. Analyis of variance made as a result of sensory evaluation
of various kinds of soysauce

Source ! 1.S.S. l d.f. M.S. Fo
Main effect 3.21 2 1.605 | 1. 04F§74=3. 00(a=0. 05)
Sa
Interaction effect —0.14 1 3.49 2.27F}74=3.84
7
Average preference 6.69 3
Sz
Order effect 4.08 3 1.36 | 2.65*F3, =2.60(a=0.05)
Sé
Mean Sp 10.77 6
Standard error Se 268.23 174 1.54
Total St 279
Source 2.8.8. d.f. M.S Fo
Main effect 16.18 2 8.00 | 4.76"F%  —4.61(a=0.01)
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