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Abstract

We investigated main effective taste components and optimization of taste component composition in tra-
ditional Korean soybean paste. In optimization of taste components the original data with 19 kinds of taste
components which is consisted of bitter taste transformed with square root could explain the taste up to
78% (contributing proportion of leucine was 14.7%, isoleucine 12.7%, methionine 5.0%, histidine 4.7%
and arginine 1.1%), palatable taste (cysteine 8.4%, aspartic acid 2.0% and’glutamic acid 0.7%), sweet taste
( threonine 6.3%, serine 5.6%, sucrose 4.7 %, glycine 1.6%, lysine 1.2%, fructose 0.6%, alanine 0.4% and
glucose 0.3%), sour taste (oxalic acid 3.9% and succinic-fumaric-citric acid 3.6%) and saline taste (ash 0.
3%). In order to optimize the taste of traditional soybean paste, the constitution of taste components was
analysed by multiple regression between the original data transformed with square root sensory scores of the
soybean paste. This way explained the sensory evaluation best score.
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7}, 5hA 9] original data, AlF22.2 ¥ 3§ data,

neutral log2 ¥ 8 3 datae} B35 AL=] Abo]2] A
$5 2d FH3 0.10064 H 2 0.4070] Ao} AHHA
F7t ok & AEL EAFA gkt ol A =
9] mho} 1A AEHche o8] QLS| B¢H
©.2 Bejahe] go] o] £ & & % Uik Original
datas} FEAAF Aol WY FAAPYYE che
Zt}. olu} X1& Aspartic acid, X2+ threonine, X3
serine, X4 glutamic aicd, Xs+= proline, Xe-2 glycine,
X72 alanine, X8-& cysteine, X9 valine, X102 me-
thionine, X112 isoleucine, Xi2&= leucine, X132 ty-
rosine, X14+= phenylalanine, Xi5%= histidine, X162
tryptophane, X172 lysine, X182 NH3, X19+ arginine,
X202 oxalic acid, X212 succinic-fumaric-citric acid,
X22+ fructose, X232 glucose, X243= sucrose, X25+
maltose, X262 asho]c}.

Y = 214,165 — 0.421X12 + 0.333X11 + 0.556X10
+ 0.3456X19 + 0.093X15 + 0.107X14 — 2.093X24
- 0.391Xe + 0.298X3 + 0.054X7 + 1.466X21
+ 0.495X20 + 0.130X1 + 0.027X4 — 0.003X26

Table 1. Correlation coeficients (r) between sensory scores
and indepedent variables from the absolute value
which are transformed with square root and loga-

rithm

Absolute  Absolute Absolute

value value value
Components original transformed  transformed

data (r) with square  with log (r)

root (r)
Aspartic acid (X1) -0.100 -0.104 -0.108
Threonine (X2) 0.285 0.214 0.108
Serine (X3) 0.407 0.353 0.255
Glutamic acid (Xa) -0.140 -0.127 -0.108
Proline (Xs) 0.038 -0.033 -0.111
Glycine (Xe) -0.196 -0.229 -0.247
Alanine (X7) -0.181 -0.156 -0.065
Cysteine (Xa) -0.220 -0.248 -0.260
Valine (X9) -0.174 -0.188 -0.197
Methionine (X10) 0.014 0.023 0.029
Isoleucine (X11) -0.136 -0.158 -0.173
Leucine (X12) -0.112 -0.137 -0.154
Tyrosine (X13) 0.060 0.015 -0.020
Phenylalanine (X14) -0.057 -0.082 -0.103
Histidine (X15) 0.023 0.052 0.060
Tryptophan (X16) 0.005 -0.022 -0.095
Lysine (X17) -0.016 -0.003 0.016
NH3 (X18) 0.080 0.035 -0.001
Arginine (X19) 0.241 0.302 0.326
Oxalic acid (X20) 0.299 0.278 0.244
Succinic - Fumaric - 0.355 0.306 0.268
Citric acid (X21)

Fructose (X22) -0.064 -0.053 -0.058
Glucose (Xz23) 0.326 -0.237 0.193
Sucrose (X24) -0.013 -0.002 0.009
Maltose (Xz5) -0.166 -0.259 -0.281
Ash (X26) -0.162 -0.149 -0.136

o]lZ-2 g9 g v Table 244 ¥+ u}e} 2}
Serinex} glycineo] 5% %A f2]A & vgc). 7}
Qo] HA 719E Fol| A3 v]ES AA st
9 4TS vehdch F
14.76%, isoleucine& 6.86%, methionine2 3.26%,
arginineZ 1.88%, histidine- 1.22%, phenylalarine-2
0.67%, 7714 ¥4l sucroseS 11.16%, glycined 7.0
%, serineX 3.12%, alanine-& 0.34%, AH=] A £l suc-
cinic-fumaric-citric acide 10.56%, oxalic acid& 3.17
% A u] A} §-¢l aspartic acidi= 10.64%, glutamic acid

nulAdBel leucine



B3 AAHA B

Sy 249 HAY

451

Table 2. Stepwise multiple regression medels and contributing proportion (Pi%) of each components computed from the

absolute values

Partial Contributing
Components regression proportion T-Value Significant Order
coefficient (%) T
Serine 0.298 3.122 2.559 0.0172**
Aspartic acid -0.130 0.643 -~1.329 0.1965 12
Arginine 0.346 1.882 1.737 0.0953 9
Methionine 0.556 3.260 1.702 0.1017 6
Oxalic acid 0.495 3.168 1.652 0.1118 7
Glutamic acid 0.027 0.092 0.500 0.6216 14
Ash -0.003 0.023 -1.976 0.0598* 15
Succinic - Fumaric - Citric acid 1.466 10.560 1.956 0.0623* 3
Sucrose -2.093 11.157 -1.697 0.1026 2
Leucine -0.421 14.761 -1.882 0.0720* 1
Phenylalanine 0.107 0.666 0.438 0.6654 1M
Isoleucine 0.333 6.864 1.048 0.3051 5
Glycine -0.391 7.002 -2.091 0.0473** 4
Histidine 0.093 1.217 1.514 0.1430 10
Alanine 0.054 0.344 1.024 0.3158 13
(Constant) 214.165 64.762 6.527 0.0000
R? = 0.65 *:p<0.1, **:p<0.05 ***:p<0.01

£ 0.09%, vl £ ashs 0.02%2] 7188 v}e}
el o] & AEEol Al B4zt F Eel 65
%t 7193t At 7 AEEE SHHSFE 3o
squre root 2 W3 A] 7] data}l P57 A A4 Abole] o
T F2H WAL o537 2

Y

275.589 - 9.622X12 + 9.783Xn1 + 8.217X10
- 4.601X15 + 3.260X19 — 6.467Xs — 3.849Xi
+ 1.926X4 + 7.367X2 + 6.011X3 — 9.947X24
— 3.344Xe - 2.916X17 + 1.532X22 + 1.685X7
~1.969X23 + 6.501X20 + 8.360X21 — 0.840X26

ol hA A o 2 FHAHAXN ME 7 A 4 ¥ &
e Ao vehd o o] ¢ 82 B Table 3
JlA4} ¥ ule} o). & serine, oxalic acid, methion-
ine W histidineo] 1% $=F9i| 4], asparatic acid, leuc-
ine, threonine, cysteine @ sucrose + 5% FFA &
AL Ryt v B leucined 14.7%, isoleucine-
< 12.7%, methionine2 5.0%, histidine 14.7%,
arginine2 1.1%, x| v] A} E-ql cysteine-2- 8.4%, aspartic
acide 2.0%, glutamic acid¥ 0.7%°] ¢t} Z9AE

41 threonine 6.3%, serine-& 5.6%, sucrose ¥ 4.7%,

glycine2 1.6%, lysine& 1.2%, fructosex= 0.6%, ala-
nine & 0.4%, glucoset= 0.3%% .2, 4tv] A &4 ox-
alic acid+= 3.9%, succinic-fumaric-citric acid< 3.6%
o ovf, dujAal ashe 0.3%2 ) H4] HAHe] sto
HE 719&S et o] & 1959 JEez A
A g o] F2 GBS 78%TEA A +
At 2 AEEE SHHESFE 8o neutral log2
A7 datast TS A A Abol o] F3 A WAL
oh&3} ek,

Y = 549.885 + 17.439X15 — 22.880X9 + 11.896X10
-~ 4.607X19 — 4.415Xis + 15.130X3 - 8.792X2
- 7.116X25 - 5.470Xs — 5.709X23 + 3.809X22
- 14.917Xs — 10.193X1 — 30.429X26-+ 8.762X20

+9.126X21

0]71¢ 891 ¥ Table 4904 B & wie} gt
. &, serineo] 1% F£F 4 F2AL ¥¢l1 oxalic
acid, methionine, histidine % proline2 5% &4}
ol AL B} molAl R el histidine-& 9.7%, valine
2. 8.7%, methionine-2 5.2%, tyrosine2 0.9%, 7} w1 A

2.9 serine& 13.1%, threonine2 3.2%, maltosex
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Table 3. Stepwise multiple regression models and contributing proportion (Pi%) of each components computed from the
absolute values which are transformed with square root

Partial Contributing
Components regression proportion T-Value Significant Order
coefficient (%) T
Serine 6.011 5.631 3.128 0.0053%** 5
Aspartic acid -3.849 1.955 -2.757 0.0122%* 1"
Arginine 3.260 1.062 1.763 0.0983* 14
Oxalic acid 6.501 3.895 3.167 0.0049*** 9
Methionine 8.217 5.004 3.094 0.0057*** 6
Glutamic acid 1.926 0.681 1.307 0.2060 15
Ash -0.840 0.322 -2.006 0.0586* 19
Glucose -1.969 0.334 -0.849 0.4060 18
Leucine -9.622 14.664 -2.746 0.0124** 1
Succinic + Fumaric - Citricacid 8.360 3.619 1.958 0.0643* 10
Histidine 4.601 4.650 3.189 0.0046*** 8
Sucrose -9.947 4.700 -2.190 0.0405** 7
Glycine -3.344 1.579 -1.046 0.3079 12
Alanine 1.685 0.403 1.238 0.2302 17
Threonine ~7.367 6.285 -2.146 0.0443** 4
Cysteine -6.467 8.403 -2.203 0.0395** 3
Isoleucine 9.783 12.744 1.822 0.0834* 2
Fructose 1.532 0.590 1.527 0.1424 16
Lysine -2.916 1.182 1.002 0.3282 13
(Constant) 275.589 77.704 4.527 0.0002
R*=0.78 *:p<0.d, *:p<0.05 ***:p<0.01

2.1%, proline2 2.1%, glucosex 1.6%, fructose: 0.7
%, A 7] A E-2) cysteine 8.3%, aspartic acid+ 3.5%,
o vl A £l ash& 6.2%% 1, 471 A &4 oxalic acid&
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BHE Fo|7] #std itz H(EAHST &
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3}7] ¢ 8ted square roots} log2 W ghsled 7+ v}
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Aot A A2 ot A A9 HA s AFS
o2 Aegl&d 3l leucine 14.7%, isoleu-
cine 12.7%, methionine 5.0%, histidine 4.7%, arginine
1.1%, A u] A} &2l cysteine 8.4%, aspartic acid 2.0%,
glutamic acid 0.7%, 77 A &< threonine 6.3%, ser-
ine 5.6%, sucrose 4.7%, glycine 1.6%, lysine 1.2%,
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Table 4. Stepwise multiple regression models and contributing propertion(Pi%) of each components computed from the

absolute values which are transformed with logarithm

Partial Contributing
Components regression proportion T-Value Significant Order
coefficient (%) T

Arginine 4.607 1.002 1.225 0.2331 14
Oxalic acid 8.762 3.566 2.554 0.0177** 7
Serine 15.130 13.131 3.580 0.0016*** 1
Aspartic acid -10.193 3.519 -2.055 0.0514* 8
Methionine 11.896 5.214 2.354 0.0275** 6
Cysteine -14.917 8.312 -1.849 0.0774* 4
Histidine 17.439 9.702 2.693 0.0130%* 2
Valine —-22.880 8.720 -1.222 0.2339 3
Threonine -8.792 3.172 -1.470 0.1550 9
Proline ~-5.470 2.117 -2.124 0.0447** 12
Maltose -7.116 2.131 -1.514 0.1437 11
Fructose 3.809 0.721 0.999 0.3281 16
Glucose -5.709 1.644 ~1.663 0.1099 13
Succinic - Fumaric - Citric acid 9.126 2.610 1.449 0.1608 10
Ash ~-30.429 6.211 -1.142 0.2650 5
Tyrosine -4.415 0.946 -1.070 0.2957 15
(Constant) 549.88550 72.728 2114 0.0456

R?=0.73 *:p<0.1, **:p<0.05, ***:p<0.01
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