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Sensual properties during the preparation of astrigent Persimmon pickles

Cho, Young-Je

Dept. of Food Engineering, Sangju National University
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Table 1. Levels of cultivation conditions in experimental design.

Level
Xi Cultivation condition
-2 -1 0 [ 2
Xy Fermentation time 10 20 30 40 50
Xo Concentration of soy sauce 20 40 60 80 100
X3 Fermentation temp. 5 10 15 20 25
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X1 X
1 1
1 1
1 -1
1 -1

-1 1

-1 1
1 -1

-1 -1
0 0
0 0
2 0

-2 0
0 2
0 -2
0 0
0 0

-1 2% factorial experimental

1 points

center points

axial points

Fig. 1. Central composite design to k=3
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Table 2. Experimental data for sensory evaluation values of Dungsi sov sauce pickle under different

fermentation conditions

Exp. Fermentation conditions Sensory evaluation values
No. X, X X v, ) Ve Y Ve )
1 40(1)8 80(1) 20(1) 7.0 70 79 70 6.3 6.6
2 40(1) 80(1) 10(-1) 73 75 78 6.9 74 74
3 40(1) 40(-1} 20(1) 6.8 73 73 63 6.1 65
4 40(1) 40(-1) 10(-1) 72 74 73 73 70 72
5 20(-1) 80(1) 20(1) 74 74 75 73 70 73
6 20(-1) 80(1) 10(-1) 76 74 75 6.8 6.8 6.8
7 20(-1) 40(-1) 20(1) 6.9 72 74 63 6.3 6.3
8 20(-1) 40(-1) 10(-1) 75 72 73 6.3 6.3 6.5
9 30(0) 60(0) 15(0) 6.6 6.7 71 77 6.9 70
10 30(0) 60(0) 15(0) 7.0 8.2 76 74 7.3 72
11 50(2) 60(0) 15(0) 7.8 76 78 6.7 72 7.3
12 10(-2) 60(0) 15(0) 74 6.6 6.8 63 6.3 6.9
13 30(0) 100(2) 15(0) 54 69 70 73 72 6.6
14 30(0) 20(-2) 15(0) 6.8 64 6.5 64 55 59
15 30(0) 60(0) 25(2) 7.0 6.8 72 69 6.3 6.6
16 30(0) 60(0) 5(-2) 76 74 70 6.5 70 7.1

aX, : Fermentation time (days) 5X, : Concentration of soy sauce (%)

©)Xy © Fermentation tepmerature (C) Y, : Color

Y, : Aroma 2)Y, : Hardness

WY, : Salty 0Ye © Taste

Y+ Overall acceptability

¥Numbers in parentheses are the coded symbols of levels of the cultivation conditions for central comnposite design,

Table 3. Simple statistics of experimental data of sensory evaluation values under different conditions
of fermentation time, fermentation temperature, and concentration of soy sauce.

Variable N, Mean S.D. Sum Min. Max.
Fermentation time(X1) 16 300 103 480 100 50.0
Concentration of soy sauce(X2) 16 60.0 207 960 200 1000
Fermentation temp.(X3) 16 150 52 240 50 250
Color(Y1) 16 71 06 113 54 78
Aroma(Y2) 16 72 05 115 6.4 8.2
Hardness(Y3) 16 73 04 117 65 75
Salty{Y4) 16 69 04 110 6.3 77
Taste(Y5) 16 6.7 05 107 55 74
Overall acceptability(Y6) 16 6.9 04 110 59 74

N, Numnber SD: Standard deviation

Min. @ Minimum volume Max, @ Maximum volume
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Table 5. Analysis of variance for regression model of sensory evaluation values of Dungsi soy sauce

pickle on fermentation conditions.

) i F-Ratio
Cultivation conditions
Yy Yy Y3 Yy Yz Yg
Fermentation time(X,) 0679 0547 0915 16.331%%* 3.951 15623 ***
Concentration of soy sauce(X,) 0782 0790 1450 11.008%%* 8 444%* 23.301%#*
Fermentation temp.(X;) 0.762 0563 0154 10.984%** 5,320 184197

* . significant at 10% level ™ significant at 5% level ™" : significant at 1% level,




Table 6. Canonical analysis of response surfaces of Dungsi soy sauce pickle.

! Eigenvectors i Eigenvectors
Eigenvalues Eigenvalues
X X X3 X X5 X5
0.005 0.040 0.056 0998 -0.000 -0.228 0.969 0.093
0.002 0.998 -0.043 -0.037 -0.002 0.937 0.244 -0.248
~0.000 0.041 0.997 -0.058 -0.009 0.263 ~(.031 0.964
Y, Yy
-0.000 0.697 0.617 -0.366 0.001 0872 -0.149 -0467
-0.001 -0.618 0.775 0.130 -0.000 0.123 0.989 ~0.085
0.004 0.364 0.136 0.922 -0.006 0.474 0.016 0.880
Y3 YG
0.000 0.851 0.526 0.000 0.002 0.835 -0.068 -0.547
-0.001 -0.526 0.851 0.000 -0.001 0.052 0.998 -0.044
~0.003 0.000 0.000 1.000 ~0.004 0.548 0,009 0.836
i .7, 388
g e 8081
£
° 5428
W 3(}
o
-
E w
10 1877 .
20 40 60 80 160
Conwentration of dungsi

Fig. 2. Contour map for the effect of fermentation time and concentration of
soysauce on the salty of Dungsi soy sauce pickle.

Fermentationtioe
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Fermentation temp

Fig. 3. Contour map for the effect of fermentation
time and fermentation temperature on the

taste of Dungsi soy sauce pickle.

Concentrationof dungsi

5 1w 15 20

Fermentation tenyp

Fig. 4. Contour map for the effect of concentration
of soy sauce and fermentation temperature
on the salty of Dungsi soy sauce pickle
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CTAA 7HE =A H—E}‘fxﬁ} 38 Jlaxd og

Table 7. Correlation coefficients among exiraction conditions and antibacterial activity of Dungsi soy

sauce pickle.
Y Yo Ys Ys Ys

X1 -0.034 0.328 0.443* 0.249 0,266 0.178

X2 -0218 0218 0.409 0,405 0.630%** 0.405
X3 -0.309 -0.300 0102 0218 -0.387 -0.276

Y1 0.364 0332 -0.454* 0,048 0.397
Yo 0,713%%* 0234 0.693%** 0.693***
Y3 0,297 0.496** 0.556%*
Y4 0.546** 0,404

Ys 0.856%+*

* o significant at 10% level  *¥ © significant at 5% level,

X1 ¢ Fermentation time (days) Xz
X3 : Fermentation tepmerature(C)

Y1 @ Color Y2 ¢ Aroma

Yy . Salty Y5 ¢ Taste

L2y

. significant at 1% level,
: Concentration of soy sauce(%)

Ys ! Hardness
Ye © Overall acceptability,

Table 8. Predicted values of response variables at the given conditions of Dungsi soy sauce pickle

with the range of optimum conditions.

Predicted values

Response variables

Y, Y, Ys Yy Ys Ys
Fermentation time (X;) 30045 50,000 10.000 29112 12,003 25.862
Concentration of soy sauce (X,) 55.802 79,705 20.000 71522 84542 68.655
Fermentation temp, (Xy) 18,636 5.000 16.500 16.721 21554 15.725

X; : Fermentation time (days), X, ©

Y, @ Color, Y, : Aroma, Yy ! Hardness, Y, & Salty,

Concentration of soy sauce(%), X3 :
Ys © Taste,

Fermentation tepmerature(C),
Yg © Overall acceptability,
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Table 9. Experimental data for sensory evaluation values of Bansi soy sauce pickle under different

fermentation conditions.

Exp. Fermentation conditions Sensory evaluation values
No. X3 Xb) X Y, o Y4 Y8 Y &
1 40(1)) 80(1) 20(1) 72 74 79 70 59 6.7
2 40(1) 80(1) 10(-1) 78 78 7.2 75 74 75
3 40(1) 40(-1) 20(1) 6.2 6.8 65 70 53 54
4 40(1) 40(-1) 10(-1) 74 77 71 71 73 69
5 20{-1) 80(1) 20(1) 77 71 73 73 6.7 70
6 20(-1) 80(1) 10(-1) 73 73 64 6.8 6.3 72
7 20(-1) 40(-1) 20(1) 78 73 73 6.8 6.3 6.8
8 20(-1) 40(-1) 10(-1) 8.2 74 76 73 75 77
9 30(0) 60(0) 15(0) 69 76 75 73 6.8 70
10 30(0) 60(0) 15(0) 6.2 6.3 6.0 6.3 6.2 6.3
11 50(2) 60(0) 15(0) 75 3.0 73 78 73 73
12 10(-2) 60(0) 15(0) 75 66 73 6.2 6.8 72
13 30(0) 100(2) 15(0) 6.9 74 71 7.0 69 70
14 30(0) 20(-2) 15(0) 6.2 63 6.1 6.5 58 58
15 30(0) 60(0) 25(2) 6.5 69 74 6.8 6.0 64
16 30(0) 60(0) 5(-2) 69 6.8 6.8 70 76 76

41X, : Fermentation time (days)
©X; : Fermentation tepmerature (C)
Y, : Aroma

bY, o Salty

Y Overall acceptability

bX, 1 Concentration of soy sauce (%)
4Y, : Color

)Y, : Hardness

Y5 1 Taste

INumbers in parentheses are the coded symbols of levels of the cultivation conditions for central composite design.
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Table 10. Simple statistics of experimental data of sensory evaluation values under different donditions

of fermentation time, fermentation temperature, and concentration of soy sauce.

Variable N. Mean S.D. Sum Min. Max.
Fermentation time(X1) 16 300 103 480 100 500
Concentration of soy sauce(X2) 16 60.0 207 960 200 100.0
Fermentation temp.(X3) 16 150 52 240 50 250
Color(Y1) 16 71 06 114 62 82
Aroma(Y2) 16 72 05 115 6.3 80
Hardness{Y3) 16 71 05 113 60 79
Salty(Y4) 16 7.0 04 112 6.2 78
Taste(Y5) 16 6.6 07 106 53 76
Overall acceptability (Y6) 16 69 06 110 54 77

N. ¢ Number SD: Standard deviation

Min, | Minimum volume

Max, | Maximum volume
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Table 12. Analysis of variance for regression model of sensory evaluation values of Bansi soy sauce

pickle on fermentation conditions.

o F-Ratio
Cultivation conditions
Y Y2 Y3 Vs Y5 s

Fermentation time (X;) 1.559 0.774 1.225 0.924 2.258 2.866

Concentration of soy sauce (X,) 0.762 0.408 2011 0192 1.707 3930%

Fermentation temp, (X;) 0.715 0.196 1,141 0.164 7.650%* 5.445%*

* . significant at 10% level, ** : significant at 5% level, *** : significant at 1% level,

MSERS AZEAT AHY LHNE (eigen  Table 1 P HIE BEAD 10% §55
vestor) 9} %3] (eigen value)v Table 133 74t} Al A Aol 9l Ao E RANEG o, drE dhEA]
2,90, A% 9% % R S J1ERd D4R 23 5% FASRN, He BELEG 1% F9%5
o ghel +@F ol Zol EANZE FAY  FolN FRY JJEEE LELES 5% F5E
(stationary point)-2 474 (saddle point) 2.2 HHFH A ogsg B Az ALe EHBSd gE
of & HAF L 7] oEgon, & APl e HolA de Ao® AT $45uSE
A A2 (maximum point) & FEFTE o] T FR Alo) AR TE MEE Alolod & AHE B
of e WeHee FUMEE Fig 5~73 2ol & o ofd o] tig 7|57 FoW Uz d5
d AHPE T F A Aol et 71355 o] wolde & F A

EAA 4 o5 vebd dEAZE TEFE ¥
o WAL "Agebsle] waxAld HHAAF wEemel fE JEAE Tabe 159 2 4z
Aot AaaA et FH2AE FEAZ 27574hrs, WEAFE
74278% B LELT 13865ColA 7P =A4 ek
BEAZ HEEE 3 HELRY JRBAE oh ol tigh HAzA2 GEATF 209280, HE
Table 13. Canonical analysis of response surfaces of Bansi soy sauce pickle.
) Eigenvectors i Elgenvectors
Eigenvalues Eigenvalues
X Xa X3 Xy X5 Xs
Y, Ya
0.004 0.773 0.006 -0.635 0.002 -0.554 0.148 0819
0.001 0410 0.759 0.506 0.000 0.656 0,684 0.320
-0.001 0.485 -0.651 0.584 -0.000 0.513 -0.715 0476
Y, Y5
0.002 0.895 0.108 -0.433 0.006 -(.596 0.130 0.792
0.000 0 0.970 0.243 0.001 0.496 0.836 0236
~0.002 0.447 -0.217 0.868 -0.002 0.631 -0.534 0,563
Yy Yo
0.004 -0.114 0.326 0939 0.004 -0.443 0.105 0.890
0.002 0918 0.396 -0.026 0.001 0.777 0540 0323
-0.001 -0.381 0.859 -0.344 -0.001 -0.447 0835 -0.321
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Table 14. Correlation coefficients among extraction conditions and antibacterial activity of Bansi soy

sauce pickle.
Y Y2 Y3 Ya Ys Ys

X1 -0.247 0.429* 0.012 0.551** 0,009 -0.205
X2 0185 0.328 0274 0214 0197 0410
X3 -0.268 -0.177 0.226 -0.153 ~0.703%** -0, 594**
Y1 0,635+ 0,635 0.470* 0.638%%* 0.782%%*
Y2 0.620%** 0.837%% 0.525%* 0,552
Y3 0.488* 0.350 0.495*
Y 0.496* 0.426*
Ys 0.886%**
Ye

®

. significant at 10% level, **

. significant at 5% level,

. significant at 1% level,

X1 ¢ Fermentation time(days), X2 @ Concentration of soy sauce(%), X3 : Fermentation tepmerature(C),
Yy Color, Yz © Aroma, Y3 © Hafdness, Yy @ Salty, Vs Taste, Ys : Overall acceptability.

Table 15. Predicted values of response variables at the given conditions of Bansi soy sauce pickle

with the range

of optimum conditions.

Response variables

Predicted values

Ys Y2 £ Yy \G Ye
Fermentation time (X;) 1.559 0.774 1.225 0924 2.258 2.866
Concentration of soy sauce (X,) 0762 0.408 2011 0192 1.707 3930*
Fermentation temp. (X;) 0.715 0.196 1.141 0,164 7.650%* 5.445%%
* ! significant at 10% level, ** © significant at 5% level, *** : significant at 1% level,
g7 24 59, o, HRB (00, E4A % B
ol %R FL BIAE Y, BI4F
L 77480984, 49 284 o)%E g ke #3813} %), 21:321-326
B A7 et e HAEg=E 6. SHsL HES 2o HIE TS M
2. A9, AEAF09%), gt Ax F o3 sk, A (1978), 7ol o)ge #ek AF
34 BA wg 9 AHAZZA", S E38 (AR g-E ZEed gl 2E AR 02
3% 27(5) :697-702 A FE T =AY, S 3ErEA), 10:73-78
3 FENEH, FATA BIAM(19M), 7 AxH 7 & AES 2o, IR S AL
AAG E 7hgol g Fiutpl-3 a9, AFH1978), o] ol fel Hek AF(A
4 WS, Q4F(197), Sl dd 2E T 6R)HE el EolEd dE AP e 3
o ©zke] CAXF &g A", g4 EH 4 EE FAY ZAF, st 28h3)x), 10:78-81
&3)%], 7:128-133 8 FHY, HFEA9m3), "7 dF A &




186 - kILERE (Heg 2001)

9.

10.

11,

12.

13.

14.

16.

17,

18,

A, g shebalA], 26:169-173

Ann, YG, Pyun, JY., Kim, SK. and Shin,
C.S$.(1999), “Studies on persimmon wine
Korean J. Food and Nufr, 12:455-461

GazitS and Adato, 1(1972), "Effect of carbon
dioxide atmosphere on the course of adiringency
disappearence of persimmon (Diospyros kaki
Linn,) fruits”, J. Food sci, 37:815-821

Hideo, T. and Teruo, A.(1986), “Changes of the
free organic acid composition in the process of
“Hoshigaki” sundried persimmon’, Bull. Coll, Agr
& Vet, Med, Nihon Univ, 43:57-65

Hong, JH, Lee, GM. and Hur, SH.(1975),
“Production of vinegar using deteriorated
deastringent Persimmons during low temperature
storage”, J. Korean Soc, Food Sci. Nutr, 25:123-
128

Lee, GD. and Jeong, Y.J.(1998), “Optimization
on organoleptic properties of kochujang with
addition of Persimmon fruits”, J. Korean Soc.
Food Sci. Nutr, 27:1132-1136

Masayo, K. and Ry nosuke, S.(1987), “Changes
of carotenids in Japanese persimmon during
maturation, storage and drying process , Nippon
Shokuhin Kogyo Gakkaishi, 34:155-162

15. Moon, S.H. and Park, K.Y.(1995),

“Antimutagenic effects of bolled water extract
and tannin from Persimmon leaves’. J. Korean
Sec, Food Sci, Nutr, 24:880-886

Park, WX, Yoo, YH. and Hyun, JS. (1975),
“Study on the manufacture of jam with Korean
Persimmon”, J. Korean Soc. Food Sci, Nutr,
4:25-29

SAAR Institute, Inc.(1988), SAS/GRAPH Use's
Guide, Release, 604 ed, Cary, NC.

SAAR Institute, Inc.(1988), SAS/STAT Use's
Guide, Release, 604 ed, Cary, NC.




