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Evaluation of Taste in Kanjang Made with
Barley Bran Using Multiple Regression Analysis

Ung-Kyu Choi' and June-Hong Park*

'Department of Oriental Medical Food and Nutrition, Asia University
Department of Traditional Health Therapy, Asia University

This research was conducted to predict taste of barley kanjang using multiple regression analysis between taste
components and sensory score. In the analysis of single correlation, the correlation coefficient of proline, alanine,
Methionine, lysine, histidine, lavulinic acid, o-ketogutaric acid was significant in 5% level. On the other hand,
the taste of barley kanjang was not significantly effected by threonine, serine, cystein, phenylalanine, succinic
acid, arabinose, xylose, and sucrose. It was impossible to measure taste of kanjang with barley bran to use simple
correlation analysis. The 93% of barley kanjang taste was predicted using multiple regression analysis with taste

components and sensory evaluation scores.

Key words: multiple regression analysis, barley kanjang, taste component

M =

7Hge §-28 dveellA o RE il WEles 2udEe] 8t
UzA ol MBS /1R gEHQ BE AFoinh oleg 7t
2 hRE FE olgsle] A& gou, 19708 o] F
Mg 715l A 7l AE3 dasgel fe S I
A & FAEZO diAe] Fa] B A JAE &
o} $45FFHE 018 A, Sre FREE ol
AFQ2) 5ol dom oJE(3)yg HrtetAY tY, F3, AFE
L AR 4 slY T FrE g Ao vE
20% WA 7R3 T, T Fake] ulzzbAel His) zhzh 1.3,
159 Fvkslden, tfY Mol A= threonine aspartic acid
7F, A PN tyrosinedd} arginine™} 742 obuli=dte] E
2 F7FE BolH, 3 Ednloldx T B IEATHA).

wale] A& G olF wlF AAse BasA
= Aol AaE TR TSl AU Bgo] A 9o
A Ehe Agsta FxgalAls gl ndEe 2}
£8 FA wol vtE AR @7] Wl Aol df matrixZt
a2 gide] Eujol BAE Frzied E38 Aoz
AR Yo (), 1 9 asEAake), BF FH2HE A

*Corresponding author : June-Hong Park, Department of Traditional
Health Therapy, Asia University, Kyongsan 712-220, Xorea

Tel: 82-53-819-8114

Fax: 82-53-819-8102

E-mail: kindmen@asiau.ac.kr

75

SN &H(7.8), glucose tolerance FIEIHY9) 5 25 71548E 7t
A3 Y Aog golF g}

HE| AL 4 Fof o438 AFE Chaudhary$} weber(10)E
A7 RYFSAE 15% At we Azl RasA
& AEOR o] 83uA} Al vl leH, H(lyxs AT A
W HE AlFEe] A S RARI RS B3 AR
ZAE WK, 3 5122 A3 st AR
SRS 3T B4 E FAAE B4E olisle] B4
o, £ 513 A TEr)7h )R WHetE AL
8laL o} EEtEAle] AEEHA FUria 2 v 2l

B 5AS o83 7H8 Ao B3t A7E ¥ 5149 B
ZeAZ AFS 7HFels Helthe] HA ga 274, o
5159 BIEEAR AR e EHEA Fol Slo] go

b melzgel gel Pk e 4ES Rohiua) sk

T o oFolxA gku At Wb, B AvAEe 94
& 71542 7l Aoz BuEel JomA, AYH 714
REIGAS o8] 7ge Axsgon, wate FUg
Agets 2ad WHES Fohl] A% zAnE e
I F89) AL olgslel Held e WriekaR) sk

Mz 3 e

=227k M=

HZHFe A F(16)9] W wE Az BeuFE o
3o, T3 4L AT A& AT #he 98l
5821 FA#4dA ¥(central composite near rotatable design)®ll



A EA8EA Al 36 WAl 13 (2004)

76

No T Te Ta Ts T5

1 1(30) 1(19) 1(31) 1(31) 1(31)
2 1(30) 1(19) 1(31) 131y -1(17)
3 1(30) 1(19) 131)  -1(17)  1(31)
4 1(30) 1(19) H3t)  -107)  -1(17)
5 1(30) 1(19)  -1(17)  1(31) 1(31)
6 1(30) 1(19)  -1(17) 1381y  -1(17)
7 1(30) 19 -1017)  =1(17)  1(31)
8 1(30) 9 -7y =117 -1(17)
g 1H30)  -1(t1)  1(31) 1(31) 1(31)
10 1(30)  —1{11)  1(31) 131y -1(17)
11 130)  -1(11)y  1(31)  -1{17)  1(31)
12 130) -1t 181y -1 -1(17)
13 1(30)  -1(11)  =1(17)  1(31) (31}
14 130)  -1(11)  -1(17) 131 -1(17)
15 1(30)  -1(11) 117y -1(17)  1(31)
16 1(30) -1(11)  =1017) 117y -1(17)
17 -1(20)  1(19) 1(31) 1(31) 1(31)
18 ~1(20)  1(19) 1(31) 131 -1(17)
19 -1(20)  1(19) 31  -1(17)  1(31)
200 -120)  1(19) 31y =117 -7
21 -1(20)  1(18)  -1(17)  1(31) 1(31)
22 -1(20)  1(19)  -t(17) 131 ~1(17)
23 -1(20)  1(19)  -107)  -1(17)  1(31)
24 -1(20)  1(19)  -t(17)  -1(17)  ~-1(17)
25 =1(20)  -1(11)  1(31) 1(31) 1(31)
26 -1(20)  ~t(11)  1(31) 131 -1017)
27 -1(20)  -1(11)  131)  -1(17)  1(31)
28 -1(20)  -t(11)  1(31)  -1(17) -1(17)
29 -1(20)  -1(11)  -1(17)  1(31) 1(31)
30 -1(20)  -1(11)  -1(17) 181y -1(17)
31 -1(200  -1(11) =117 -1(17) 1(31)
32 -1(200 11 =117 17 -1(17)
33 0(25)  0(15)  0(24)  0(24) 0(24)
34 0(25)  0(15)  0(24)  0(24) 0(24)
35 0(25)  0(15)  0(24)  0(24) 0(24)
36 2(35)  0(15)  0(24)  0(24) 0(24)
37 -2(15)  0(15)  0(24)  0(24) 0(24)
38 0(25)  2(23)  0(24)  0(24) 0(24)
39 025 =207 0(24)  0{24) 0(24)
40 0(25)  0(15)  2(38)  0(24) 0(24)
41 025 0(15)  -2(10)  0(24) 0(24)
42 0(25)  0(15)  0(24)  2(38) 0(24)
43 0(25)  0(15)  0(24)  -2(10)  0(24)
44 0(25) 0(15) 0(24) 0(24) 2(38)
45 0(25)  0(15)  0(24)  0(24)  -2(10)

Fig. 1. Central composite design to K = 5.
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T,: Meju weight, T,: Salt weight, T,: Initial temperature, T,: Middle temperature, T: End temperature, S.E.V.: sensory evaluation value.
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Fig. 2. Scheme for the relation between sensory test and taste
compounds of the kanjang made with barley bran.
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Table 1. Composition of taste components of kanjang made with barley bran

(Unit: mg%)

No.  Taste components M" SD? Max® Min®? No. Taste components M SDY Max.  Min
X, Aspartic acid 419% 210 1138 14.3 X Propionic acid 19.0 209 1077 0.0
X, Threonine 890.6 36.1 1967 0.0 Xy Buctyric acid 1.7 4.1 225 0.0
X, Serine 107.9 430 2075 16.1 X, Lactic acid 5.8 157 1080 0.0
X, Glutamic acid 660.6 2754 14103 113.6 X, Fumaric acid 05 0.5 1.5 00
X, Proline 3946 3913 16889 2717 X5 Lavulinic acid 19.2 13.7 50.0 0.8
X, Glycine 98.6 5713 2757 0.0 X, Succinic acid 24 13 5.8 0.0
X, Alanine 845 1070 3017 0.0 Xy a-Ketoglutaric acid 52 20 9.1 0.0
X, Valine 169.3 98.7 4649 0.0 X5 Citric acid 0.6 08 22 0.0
X, Cystein 555 91.1 5210 0.0 Xy, Pyroglutamic acid 12.0 6.4 29.2 0.0
X,  Methionine 346 694 3427 00 Xy  Arabinose 197 188 648 00
X Isoleucine 133.1 76.8 3792 0.0 Xy Xylose 21.1 19.5 80.7 0.0
X Leucine 2447 1239 606.0 352 Xy Fructose 449 332 1215 0.0
X Tyrosine 2097 1250 6145 21.1 X5 Glucose 335.1 3655 12237 0.0
X, Phenylalanine 299.8 1152 6033 27.2 Xy Maltose 12.3 10.8 39.0 0.0
X Lysine 85.9 495 2525 19.1 Xy Galactose 13.8 15.1 94.2 0.0
X6 Histidine 375 217 1074 0.0 X Sucrose 1.9 2.1 10.6 0.0
X, Arginine 660.5 130.0 10419 4314 X5 Others 382 9.2 537 18.6
X Acetic acid 26.9 206 1014 0.0 SEVY 53.6 10.6 82 39

=

PM.: Mean, *S.D.: Standard deviation, *Max.: Maximum value, “Min.: Minimum value, S.E.V.: Sensory evaluation values indicates the sum of
the score in the range from 1 (dislike extremely) to 7 (like extremely) that 15 panels recorded. “Each values are the average of 45 repetition.

Table 2. Correlation coefficients (r) between sensory scores and contents of taste components

No. r No. r No. r No. r No. r
X, -0.25 X, -0.15 X5 -0.37* X5 0.32% Xo 0.05
X, 0.03 X, 0.02 X -0.34* X5 0.65*%* X5 0.34*
X, 0.00 X0 0.36* X, 0.27 X5, -0.07 Xy -0.15
X, 0.24 X, -0.03 X -0.03 Xos 0.76%* X -0.13
X, 0.39%* X, -0.15 X 0.29 Xo 0.45%* X5 0.23
X, -0.17 X -0.12 Xy -0.21 Xy 0.24 X -0.02
X, 0.47+* X, 0.01 X, -0.14 X -0.06 Xss 0.41*

*: p<0.05, **: p<0.01.
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Fig. 3. Correlation between sensory scores and content of
principal components number 15 (lysine) and 25 (o-ketoglutaric
acid).
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Y=70.255+0.003X +0.625X,—0.725X,~0.033X,,+0.009X,~0.065X +0.008X,+0.053X,
(2.960:%) (0.024:) (2477:¥) (~2.940%) (~1.340:") (1.017:)(—0.694:) (0.139:) (0.374:)

~0.006X,+0.014X,,-0.120X, +0.283X ,—0.200X,,+0.162X,,~0.817X +1.088X,+0.005X  ,
(—0.378:)(0.468:) (=1.069:") (2.048:7) (—1.645:) (1.941:7) (-3.074:) (1.619:) (0.219:7)

+0.135X ,,+0.064X ;~1.057X,;~0.326X,,+3.194X,,-0.429X,+1.001X,,+46.349X,,~5.778X,,
(0.862:7) (0.324:7) (—0.962:7) (~1.819:") (0.862:7) (~0.673:7) (0.405:7) (3.324:%%) (<2.132.")

+1.202X,,+0.861X,,—0.301X,,—0.053X,,+0.008X.,~0.534X,,~0.017X,,~1.106X,,~0.1 10X,
(13157) (1.558:7) (0.483:) (-0.365:) (1.277:) (-1.1617) (~0.048:7) (<0.750:7) (~0.200:")

R =0965" R*=0,932?, SE. =6.13%, F =3.506.

Fig. 4. Multiple regression models computed from the absolute value.

X, aspartic acid, X,: threonine, X;: serine, X,: glutamic acid, X;: proline, X;: glycine, X,: alanine, X,: valine, X,: cystein, X,: metionine, X :
isoleucine, X, leucine, X,,: tyrosine, X, ,: phenylalanine, X,,: lysine, X : histidine, X,,: arginine, X,: actic acid, X ,: propionic acid, X,
buctyric acid, X,,: lactic acid, X,,: fumaric acid, X,;: lavulinic acid, X,,: succinic acid, X,: a-ketoglutaric acid, X, citric acid, X,,: pyroglutamic
acid, X,q: arabinose, X,,: xylose, X, fructose, X;,: glucose, X,: maltose, X,;: galactcose, X,,: sucrose, X others.

UR: multiple correlation coefficient, *R% coeffiicient of multiple determination, ¥S.E.: standard error of estimates.

-1 p>0.05, *: p<0.05, **: p<0.01.
Numbers in parentheses show t-value for each of entered variables.
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Fig. 5. Correlation between sensory scores and estimated sensory
scores.
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