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Abstract

To optimize the preparation process of Jeung-Pyun, an experiment was derived, using a central composite
design, to find the optimal mixing conditions. The addition of Paecilomyces japonica powder, the volume of
Tak-Ju and the second fermentation time were independent variables, with the pH, volume, color, sensory and
texture properties of the Jeung-Pyun selected as response variables. As the Paecilomyces japonica powder and
fermentation time were increased, the b values and volume after the second fermentation also increased. The
color of the Jeung-Pyun became deeper with increases in the Paecilomyces japonica powder and fermentation
time, and was deepest on the addition of 30% Tak-Tu. The pH increased with increasing fermentation time of
the Jeung-Pyun, and on the addition of 3% Paecilomyces japonica rapidly increased more than with the other
groups. The optimal mixing conditions for the best quality Jeung-Pyun, with restricted conditions above a b
value of 3, a color intensity above 3, and a volume of 40m¢ and a pH of 4.02~4.04 after the second
fermentation, were 4.0%, 20% and 45 mins for the Paecilomyces japonica powder, Tak-Ju and second
fermentation time, respectively.

Key words : Jeung-Pyun, Paecilomyces japonica, Response Surface Methodology

1. M = ¢ 78 55 ARt 58 Eosla HAHE F
FHNZIE &Eol AT, X =919 Aoy st AN,
B&stxd WA FAAZE 279 E 59 & Mg, 5 5& A8 e, FAHER T
Zolu A5 A FES ATt (X&) shE7I AR Aol gFol P .
HAo 2 Foldthes (HE) A o7 olFelH, FHE FHUYE 19 Y F9 shurE 2s
A g A= ‘Vegetable Wasps and Plant Worms’ & 2 ZH33 S22 Frtste $FEAH TE7] o F
24t} ol ddRE B8] gl A2 AF BEY HoA & F U AL 23 thalol sponge
oA, gFHU FHF gFFegAY TF5E Tt o) 28 AARL QA Aol F=Y 284
Z “wholesome food”Z Q12 Elo] am|go] ER F7} o] Fi &, k3t £&7) HwH =7 AFGol F&
e FAol. BEstxE HY A3E FIL 28e L5 ABAFoIGY. £F FHL B3 22 B3
A&A stm 7182 9A st st E As Y sl A2 HEAZ RAolr] Wi AFT 2 F=g
& AZeg AT 7ta e dA Y A g
Corresponding author: Geurn-soon Park, Catholic University of Taegu, QoA A= A7 Hojol & AFA Zolzk & + Yt
B0 it poyangup, Kymgsans, Kyonguk 712702 Korea 10 o)) g9t T2 sk o9 ATAME FH
Fax: 053-850 3512 9 F4¢ AAsE 20E $559 ¥ F, ¢8

E-mail: gspark@cuth.cataegu.ac.kr

= Z g 783 %] A 1978 A435(2003) - 504 -



o] 8R1& 3FFOE 3o EF

gE3t ste I ARz 7t

nasgen, v H%9 A7

Me 23k SA4E et SHA xRS 223} FY
Al A

e B AP AE
st
mepd B ATl AESH gud FlAE
opu e 21T 2% R0l 58 44
A 7L 2 Yk FFHERT Al ZHE A
Z37] 915 WSEALAY] o) SUA 2] A7
=

P
>
2 o
=
Il

FAA ] F7HE WE1999, AP LA, A=
E(Bruggemaﬂ Co., Belgium), F7HF(2 &),
P, 2F(FLAEFE), dE), dgHAL

, ke A2 AldES USRI g3
g5, e 583 Ax Y THSAh v
AHEE =2 30T FoE £ ol &8stk A3

< (5

2]

]

N oofl uf l>
ﬂ

a5
T
.

02 of

O

o] &% FF=2 KBF(Korea Bio Food Co., 72
9 Asl) e &5 %5} (Paecilomyces japonica)dF AFA|
22& AMEStATh

2. B0 RMZO| HEHE s MHHE U

SHIxz]

W) 54 9BL WAL 2L AuaE 2
2 @ojh ez A7, 2 4
7VEFE F8 HFE st SR HEN
Surface Methodology : RSM)e 2 FHAzglstgch 4
deAgdHer AHAPdEe AHASY  Paecilomyces
japonica(X)@} 2nd fermentation time(Xy), Tak-Ju(Xs)&
=YWHFLX)E Sl Table 13 Zo] -2, -1, 0, +1,
+29] o gAZ FEgetn S8 2 5H0=
A== MEL, a, b), 3H HI=9] pH 23, 5
& EJ(Color intensity, Springiness, Rice wine flavor,
Stale grain taste, Overall desirability), 7]A| & &4
(1

Table 1. Levels of independent variables in experimental
design for Jeung-Pyun process of Paecilomyces japonica
Level
2 -1 0 1 2
X1 Paecilomyces japonica(%) 1 2 3 4 5
X, 2nd fermentation time(min) 5 25 45 65 85
X3 Tak-Ju(%) 10 20 30 40 50

X; Independent variables
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Fig. 1. Preparation process of Jeung-Pyun added
Paecilomyces japonica power.

F222 Bots) A 4198 A45(2003)



104 S EHEMY 9% BF
% 747 27he 2uE d2gduz 299
5. pHEH

pHE ZWUEE e AF G 1, 23 BE & 05
5g2 HST ZFHS 25m0E TFeted stimerE ALg skl
23X 71H A pH meter(340, Mettler toledo, UK)Z
=439}
6. Mz =3

FHY AMzE FA 9HE 3X3X1lmZ ZFE

Color Techno(F-% , JC 801, Japan)=Z Hunter’s
L(lightness), a(redness), b(yellowness)Zt-S 53] dl&
Aste] 1 ez Jehioh

247)

=
=

7. Texture &3
ZH 2] 83l EX4-2 Rheometer(Sun compac-100,
Japan)-& o] &35l 734l (hardness), -2 4l(cohesiveness),
€2 4 (springiness), F}}-d (brittleness), 73/ (gumminess)
< 53] 98 S35t FF#g o2 Jehydth

ZSHA
TN
% WS 109
3 AN 49

o

1 BFtERY SR PR
Maoq o5 A 4P BA
o QAT FHe) 9] THcolor

l.f)‘
1_1_

=

29 Az9 H43

intensity), 2 7H(springiness), EW"](rice wine flavor), 4t
(stale grain taste), A& Q] =8 =(overall desirability)
% 58 AEMoz S9 £A7 242 540 2
@ R aun.

N
]
g

-]
(<8

1. MiZxZi9| £H35|
AzZz19 HAHFde= FRY
pHe 53], #53 F7HA, 714
texture 59X & st or o

of HA3E A=A
13 =935 A AQ
zk, —"r%ﬂ%‘%

=

1
o

oN N, fo ofy
2

e e

e

9,

gil‘
mlog:i
O e

lo
ft

o off 3L M T oogk O N oox & > > o X 1o

i

-}
N
)
e

ol

O‘l}l' 0{){1

B e
[o:3)
X
ok 9&{4
24

oL 2

% o )
o X
olN )

O{N
nz
R I

;’
o
(¢
[\
_%
=T
S,‘l
=

i N dg rfe 1~N flo 1o
foi lo
>

—|>:‘ ﬂl-?u

: U] A R
(P<0.01)3} 222k g A] 7H(P<0.05)<]]
AL e oH b2 5%

i O F—-}—‘Z—

i

LU

.

Table 2. Effect of preparing condition of Paecilomyces japonica for Jeung-Pyun on the color, pH, volume, sensory properties

and texture different coded values of treatment conditions

Color of the Jeung-pyun pH Volume Sensory evaluation Texture properties
Nojwpo time Wk -y s vt vy e o g:l]i o ey TS opng g
infensity 7eSS  flayor qaste ity ness ness  1ess
I 2 25 20 5610 -174 2547 483 390 39 3300 3750 14 4 20 27 33 339935940 3750 3020 4891 3833
2 2 25 40 5588 -174 2407 463 380 390 3400 3467 18 39 2.5 25 29 252052630 3467 9706 26197 651.90
3 2 65 20 531 536 2806 477 380 400 3200 4167 35 19 27 37 2.1 316255870 4167 10700 41116 44370
4 2 8 40 40 352 3111 460 380 400 2767 3133 28 29 2.7 32 21 236004020 3133 6600 26735 55090
5 4 25 20 5364 08 3056 477 390 39 2967 3767 28 42 19 26 31 2884466.60 3767 21850 54366 6677.00
6 4 25 40 5351 -131 2820 460 390 390 3033 3017 31 33 25 34 32 388584330 30.17 7231 43426 40440
7 4 65 20 466 -355 3802 470 393 410 3200 3700 48 12 22 34 17 1461343 3700 9202 2266.60 4454.00
8 4 65 40 4543 482 4162 460 390 410 2833 2867 42 1.7 23 29 17 1776248 2867 7378 272060 4898.00
9 3 45 30 4974 345 339 460 383 403 3033 3683 40 20 24 30 2.1 20863.97  36.83 7670  2686.10 2624.00
10 3 45 30 5312 263 275 467 390 400 3533 3983 32 33 35 23 32 8808.12 39.83 8551 165850 1524.00
11 4 30 5621 -193 2037 460 390 400 3167 3217 12 32 29 36 33 7362093  32.17 9245 125320 1982.00
2 5 45 30 56 279 3484 470 390 410 3433 3600 438 40 27 32 28 417629 3600  59.79 1206.10 2206.00
133 5 30 5568 -1.80 2524 457 390 390 2867 3100 29 34 25 28 27 16249.15 31.00 15020 214530 3959.00
M4 3 8 30 5016 -323 3094 460 390 403 4000 4033 40 29 28 31 27 1455791 4033 169.00 2018.10 3675.00
153 45 10 s166 08 2881 480 397 410 3833 4550 16 44 34 28 29 460765 4550 14280 136890 2856.00
16 3 45 50 5193 355 2704 450 390 407 2900 3067 21 438 3.6 37 18 3022271 3067 17770 154820 1994.00
japo : Paecilomyces japonica (%), time : 2nd fermentation time(min), tak : Tak-Tu(%)

" pH after Ist fermentation.

? volume after 2nd fermentation.

el Bt A Al 199 A45.(2003)

> pH after 2nd fermentation.
» pH of before 1st fermentation.

% volume after lst fermentation.
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Table 3. Analysis of variance showing significance of effects of processing variables on color, pH, volume sensory evaluation
and texture properties of Jeung-Pyun

F- Ratio

Color of the

Pr iables DF __Jeungpyun pH Volume Sensory evahuation Texture properties
'OCeSS variabies

Color Spring Ricewine ;:I!e Overall Hard- Cohessiv Springi Gununi Britle

L b Hl” 2) 3 Vl” V:x ) ! e
a P pHX™ pH3 2 intensity -ness flavor rast: desirability ness  -ness  -mess  -;ess  -ness

Paecilomyces
) ) 4 136 023 610 008 096 120 0.3 056 9.78* 031 020 161 034 052 040 107 116 134
Japonica

2nd fermentation
i 4 433057 358 0.18 037 4.14 052 091 463* 142 035 180 103 056 023 082 073 027
ime

Tak-Ju 4 046 090 046 5.04* 081 041 069 48* 371 120 039 176 031 009 052 086 0.18 0.61

* p<.05, **p<.01

b DH after 1st fermentation. 2 [)H after 2nd fermentation.
4

¥ volume after st fermentation.

? volume after 2nd fermentation. 9 pH of before 1st fermentation.

Table 4. Analysis of variance showing effects of treatment variables as linear or quadratic terms and interaction(cross
product) effects on response variables, extraction color, pH, volume and sensory evaluation of Jeung-Pyun

Color of the Jeung-pyun pH Volume Sensory evaluation
Source OF b pH3" V2 Color intensity
Sum of Prob>F Sum of Prob Sum of Prob>F Sum of Prob>F
squares squares >F squares squares
Model 9 370.697 0.0553 0.020 0.6359 274.466 0.1133 18.692 0.0111
Linear 3 332244 0.0083 0.012 0.3150 230.321 0.0220 14.190 0.0023
Quadratic 3 8.962 0.8355 0.004 0.7242 32.934 0.4549 3.851 0.0504
Cross product 3 29.4912 0.4799 0.004 0.7145 11.212 0.7976 0.651 0.5373
Resiual 6 63.095 0.0164 65.895 1.625
Lack of fit 1 42.615 0.8182 0.014 0.6072 61.395 0.4286 1.305 0.681
Pure error 5 20.480 0.002 4.50 0320
Variability
0.854 0.7988 0.8 .92
explained(R?) > 064 0920

Y pH after 2nd fermentation. ? yolume after 2nd fermentation.
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Table 5. Regression coefficients of second order polynomialsa)
representing relationships between indicated response
variables(Yn) and independent variables of Paecilomyces
japonica(i or j=1), 2nd fermentation time(i or j=2) and
Tak-Ju (i or j=3)

Table 6. Predicted levels of process variables yielding
optimum response of color, pH, Volume and sensory
evaluation and of Jeung-Pyun

Levels for optimum response

Color of the Senso
Ji eung—pyuthn pH Volume evaluatzn
Coefficients Color
b pH3" v2“ D
intensity
BkO 21.311 4.138 16.988 -6.570
Bkl 4.023 -0.080 9.211 1.515
Gk2 -0.192 0.002 0453 0.066
Bk3 -0.015 -0.011 0.098 0.305
Bkl -0.632 0.009 -1.135 -0.136
Fkl2 0.070 0.001 -0.025 0.000
Bki3 0.013 0.000 -0.055 0.003
£k22 -0.001 0.000 -0.002 -0.000
£k23 0.007 0.000 -0.005 -0.001
£k33 -0.006 0.000 -0.001 -0.004

D Y,= Bt 28Xt 2B XX e

D pH after 2nd fermentation.

2 volume after 2nd fermentation.
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Fig. 2. Response surface for the effect of Paecilomyces
Jjaponica power and Tak-Ju on b value of Jeung-Pyun.

Sz #e s A A 198 A45(2003)

Color of the Sensory
Process variables Jeung-pyun pH Volume evaluation
b pH3'  vpe oo
intensity
Paecilomyces 2.77 1.12 0.85 592
Jjaponica (4.36) (4.58) (3.06) (4.25)
2nd fermentation  -6.96 52.05 -90.18 -130.42
time (72.78)  (69.10)  (60.29) (75.73)
TakoJu 227 30.44 172.89 57.93
(34.60) (27.83) (11.53) 27.11)
R-square 0.8545 0.7988  0.8064 0.9200
Significance 0.0553 0.1244 0.1133 0.0111
. 27.58 3.97 9.00 2.47
Predicted value ) 46y w14y @570)  (522)
Morphology sp’ S.p S.p S.p
(Max) Max)  (Max) (Max)
Y pH after 2nd fermentation.
? volume after 2nd fermentation.
¥ §.P.=Saddle Point.
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Fig. 3. Response surface for the effect of Paecilomyces
japonica power and Tak-Ju on color intencity of
Jeung-Pyun.
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Table 7. Optimum process conditions for maximum
response of b wvalue, color intensity, pH after 2nd
fermentation and volume after 2nd fermentation by
superimpoing their contour maps

Range of optimum

Process conditions Optimum condition

condition
Paecilomyces
iaponica (%) 3.7-4.0 4
2nd. fermen.tatlon 45 45
time (min)
Tak-Ju (%) 19-22 20
A stH ). Fig. 6= A 7R EHEHSF F H]
2H GFPo] e Aoz AU 23 FEANE
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