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SUMMARY

I. Title of study

Development of Automatic Manufacturing System for Jeung-pyun

IT. Objectives and Important of the Study

1) Technical approach

Jeung-pyun is a popular Korean traditional food prepared from wet ground
fermented batter rice by steaming using a yeast. It is preference to its soft,
spongy texture and desirable sour taste. It resemble to be a steamed, sour dough
bread. Jeung-pyun batter is responsible for the soft and porous texture. Swelling
of dough by yeast and micro flora in Jeung-pyun fermentation are well
conditioned to retain a large volume of gases to give soft texture.

Therefore, Jeung-pyun is traditional fermented rice bread similar to Idli, but
there are only a few reports about standardization of Jeung-pyun preparation,
such as effect of temperature, effect of fermentation time and other processing
factors. So, this project all of these were investigated.

Also, Takju, a Korean traditional alcoholic beverage using by starter in
preparing Jeung-pyun, might not be good starter because of its off-flavor and
organic acids occurred during fermentation.

Jeung-pyun was better shelf-life than other Korean traditional rice bread, and

contained high moisture content (above 50%) that was easy to be contaminated

_18_



from micro-organisms, and resulting in Jeung-pyun with a very hard texture
during long days of storage. Therefore, it is very important to improve the
quality of Jeung-pyun through manufacturing standardization and develop various

kind of Jeung-pyun having functional components.

2) Economic industry approach

Rice is a major staple food in korea, and has big scale of rice production. But
it 1s only in 5% level of the rice produced to be consumed in processed foods
like the alcoholic beverage and the rice cake. The per capita consumption of rice
decreased from 1382.7kg in 1980 to 93.6kg in 2000, and in 2001 it predicted under
80kg of rice consumption per a person, because of Western foods and high
growth of economy. But, total rice stock of korea arrived in 9,890,000 straw bags
in 2001 due to agricultural techniques improvement. Government data predicted
overproduction of rice reach to 10 million straw bags in 2001. So public
expenditures is becoming great burden to store over produced grains. Increase of
stored rice by decrease of consumption is becoming important problem, therefore
some more policy through active consumption extension plan of rice should be
prepared.

The increased of the stored grain caused by with decrease of consumption is
very hot issue in Korea in spite of various kind of government policy. It will be
continuing in future, therefore positive consuming policy of rice must be prepared
to solve the problem. In order to consume the stored rice, new rice product
should be developed. The product must be satisfied for consumer and for Korean

food consumption pattern.

_19_



3) Social and culture approach

The rice cake is one of the most traditional Korean food which is placed on the
ceremonial occasions such as marriage, and worship. sometimes it is a kind of
snack children and adults. In these consumption of rice cake decreased due to
western foods like hamburger, pizza, ect,. Furthermore the cost of rice cake is
more experience compared to bread made of wheat flour. But Jeung-pyun is very
similar to bread in the spongy structure. It is the focus of Korea attention as a
well-being food. If new product of Jeung-pyun manufactured by automatic
system is developed, consumption of stored rice must be promoted, and increase

to consume the new Jeung-pyun.

IMl. Contents and range of the study

Sub-project 1 : Standardization of Jeung-pyun manufacturing process

1st Year:
© Characteristics of Jeung-pyun on manufacturing process
- Physical and chemical properties of Jeung—-pyun on manufacturing process

- Sensory evaluation of various Jeung-pyun on manufacturing process
O Development of various Jeung-pyun

- Effects of additives on the improvement of Jeung-pyun

- Acceptance test of Jeung-pyun

_20_



2nd Year:
© Effect of packaging methods on the shelf-life of Jeung—pyun
- Storage characteristics of Jeung-pyun affected steaming time

- The prediction of shelf-life of Jeung-pyun

O Application as pilot plant scale
- Optimization for scale up

- Manufacturing in pilot plant scale

3nd Year :
© Development of packaged product
- Quality characteristic of packaged Jeung-pyun during storage

- Prediction of shelf - life in packaged product

© Properties analysis of final product
- Physical and chemical properties of final product
- Sensory evaluation of final product

© Economical analysis

- Economical analysis and industrialization of manufacturing process

Co-project 1 : Development of automatic manufacturing system

Jeung-pyun

1st Year :
© Basic survey for automatic system

- Basic survey of traditional Jeung-pyun automatic manufacturing process

_21_
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- Establishing of automatic target for Jeung-pyun manufacturing process

2nd Year :
© Design of Jeung-pyun automatic system
- Design of automatic controller
- Construction of automatic controller

- Development of program for Jeung-pyun manufacturing process
3nd Year:
© Jeung-pyun manufacturing process

- Test operation of production facilities

- Complement and analysis of processing line

- Examination of optimization methods

IV. Results and application of the study

1. Results of Study

The results of this study could be summarized as the followings :

Sub-project 1 : Standardization of Jeung—pyun manufacturing process

A. Characteristic of Jeung-pyun manufacturing process

1) pH of Jeung-pyun dough was changed to decrease by adding amount of

Tak-Ju as a starter but not changed by particle size of rice powder. After 1st

_22_



fermentation, the lowest pH was at 35C then pH was decreased by extension of

fermenting time.

2) Initial acidity was not changed by any manufacturing conditions and after
1st fermentation, acidity increased. Amount of Tak-Ju slightly increased the

acidity of Jeung-pyun and Jeung-pyun dough.

3) The water content of Jeung-pyun was not changed by any manufacturing

conditions.

4) The highest of standing height of Jeung-pyun dough and expansion ratio of
Jeung-pyun were shown in 30 mesh of rice powder and 100 : 210 and 125 : 185
of Tak-Ju : water mixture. Over 210ml of Tak-Ju caused highest standing
height. At 30 C and bhr of 1st fermentation condition it showed the highest

standing height of Jeung—pyun dough.

5) As rice particle size was smaller, hardness and adhesiveness of Jeung-pyun
were lower, and as fermentation temperature increased, hardness and chewiness
were increased and also adhesiveness was decreased. Long fermentation time
affected the increase of hardness and chewiness.

6) The standing height of added flour mixtures was higher than no added flour
mixture. The high standing height conditions of rice and flour mixture were 540g
. 60g with 400ml and 375ml of added water and 480g : 120g with 425ml and
400ml of added water. The more amount of added dry yeast and fermentation

time were the higher standing height.
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7) As added quantity of flour, fermentation time and dry yeast were increased,
expansion ratio of Jeung-pyun was increased but its increasing range was

shorter than standing height.

8) Much added amount of flour decreased hardness and chewiness but

adhesiveness was increased.

9) Much added amount of dry yeast caused hardness and chewiness to

decrease but adhesiveness was increased.

10) Hardness and chewiness were increased and adhesiveness was decreased

depending on fermentation time.

11) As added water was increased, adhesiveness was increased, and hardness

and chewiness were slightly decreased.

12) The Jeung-pyun having highest sensory evaluation was processed 1lst and

2nd fermentation at 30C, each 2hrs and 30minutes and 30minutes of steaming

with mixture was 9:1 of rice powder : flour, 66% of water, 15% of sugars, 0.8%

of salts and 0.6% of dry yeast, respectively,.

B. Analysis of Jeung-pyun quality by storage time

1) pH of Jeung-pyun was increased by steaming time and temperature, and

was changed to decrease by storage time.
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2) The water content of Jeung-pyun steamed for 40min was highest among 3
samples, and was changed to decrease by storage time, And the water content of

Jeung-pyun was not changed by any steaming temperatures.

3) The loaf volume of Jeung—pyun was changed to decrease as the steaming
temperature increased, and internal structure of Jeung-pyun was more dense by

higher steaming temperature.

4) The color value of Jeung-pyun was not changed by steaming time, and the
vellow value of Jeung-pyun steamed at 110Cwas highest among 3 samples in

steaming temperatures.

5) In textural properties, the hardness of Jeung-pyun steamed for 30min,

40min, and 50min were decreased during storage.

6) pH of Jeung-pyun added lecithin 1.0% was lowest among Jeung-pyun added
other antistaling agents, pH of Jeung-pyun added oligosaccharide and Novamyl

were higher than other Jeung—pyun, respectively,.

7) The water content of Jeung-pyun added antistaling agents were 53 to 55%
values. But the water content of Jeung—pyun added oligosaccharide was lowest in
Jeung-pyun added other antistaling agents, and was not changed by storage
time. water content of Jeung-pyun added a-GTase 5mg and Novamyl 5mg,

20mg, 80mg were lower than other samples, respectively,.

8) The loaf volume of Jeung-pyun added oligosaccharide 35% was highest in
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Jeung-pyun added other antistaling agents, and Jeung-pyun added amount of
80mg a-GTase, Novamyl were low, respectively, The Iloaf volumes of
Jeung-pyun added lecithin 0.5%5, 1.0%, roasted bean powder 3.0%, n-GTase 20mg,

Novamyl bmg, 20mg were not changed by storage time.

9) The light value of Jeung-pyun added roasted bean powder was lowest, and
the red value and the yellow value were highest in Jeung-pyun added other

antistaling agents in color value.

10) The gelatinization of Jeung-pyun added lecithin 1.0%, roasted bean powder
3.0%, 5.0% were not changed by storage time. And Jeung-pyun added
oligosaccharide was higher than control sample in gelatinization. The
gelatinization of Jeung-pyun added Novamyl 20mg was rarely changed in

Jeung-pyun added other enzymes.

11) In textural properties, hardness of Jeung-pyun added lecithin, roasted bean
powder were not changed by storage time, the hardness of Jeung-pyun added
Novamyl, n-GTase were not changed by storage time but adhesiveness was
higher than Jeung-pyun added other antistaling agents. Hardness and
adhesiveness of Jeung-pyun were increased by added amount of oligosaccharide,
and hardness was increased, but adhesiveness was changed to decrease by

storage time.

12) In wrapping by PP film, the moisture contents of Jeung-pyun was stable

and the pH change was low. pH change was observed in sterilized film by

autoclave, experimental group, and ultraviolet rays.
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13) The change of maltose content was not shown in PP film packaged
Jeung-pyun. PP film was more desirable than HDPE film in Jeung-pyun

packaging.

14) When green tea and coffee powder were added for flavoring, low pH in

Jeung-pyun was observed.

15) The change of texture in Jeung-pyun was low in PP film packaged
Jeung-pyun.
16) The change of color in Jeung—pyun flavored by green tea or coffee powder

was low in PP film packaged product sterilized by autoclave.

17) The flavoring in order of coffee > cocoa > green tea well masked the

yeast smell in Jeung-pyun.

C. The shelf - life of Jeung-pyun by packaging methods

1) Packaging methods were investigated in PE film, nitrogen filling, gamma

irradiation in order to enhance the shelf-life of Jeung—pyun

2) In wrapping by PE film, aerobic bacteria of Jeung-pyun was observed 10°
CFU since 5 days. And then decomposition smell and texture deformation were
occurred. On the other hand, nitrogen filling packaging were extended 2 days
than PE film packaging. Gamma irradiated groups were not detected aerobic

bacteria during storage times. The shelf-life of packaged Jeung-pyun was almost
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10 days.

3) Hardness was increased but flavor, taste and texture were decreased by

sensory evaluation in gamma irradiated Jeung-pyun.

4) Gamma irradiation were very affective to extend the shelf-life of Jeung-pyun

at the level of bkGy dosage.

D. Development of various Jeung-pyun

1) According to the result of sensory evaluation in different sugar addition
quantity were 15%(A), 17.5%(B), 20%(R), 22.5%(C), 25%(D), A and B were low

preference to R that C and D were not in difference

2) Rice flour a food addition each functional affix quantity the effect sensory
special of Jeung-pyun reached effect, addition of 1% additive in Jeung-pyun was

showed the highest preference in whole satisfaction.

3) The laminaria, pine needles, motherwort, mulberry powder is each 1% added
side the man 10 bottle, 10 person women also the preference executed the
prosecuting attorney each in the object. Result man is motherwort, laminaria,
mulberry powder, pine needles preference was good, women is motherwort,

laminaria, pine needles, mulberry powder preference was good.

4) Result by sensory test of evaluation is making Jeung-pyun imposing

additive of proper amount and development of traditional food by sensory
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preference is considered that may be rice consumption promotion.

Sub-project 2 : Development of automatic manufacturing system of

Jeung-pyun

1) An automatic system of manufacturing Jeung-pyun is necessary for

manufacturing Jeung-pyun requiring highly skilled expert.

2) Jeung-pyun system was designed and fabricated using PBM-R5, a high
speed microcontroller to carry out several function related to the process variable
and states such as the measurement of temperature and humidity, displaying
measured data on LCD-displayer, monitoring of process and actuator controls

with specified setting points.

3) Operation program of the Jeung-pyun system was developed by PIC basic

language, and composed of one main program and four sub-programs.

4) The automation system of Jeung-pyun called as, a Jeung-pyun Automatic

System(JAS) was constructed to have two chambers for a fermenter and a

steamer, and Jeung-pyun system to regulate the humidifier and steamer.

5) Jeung-pyun system was conducted with the JSA to validate its performance

and capability for the practical application.

6) The real time bases monitored patterns of Jeung-pyun dough in the

fermentation stages and steaming process showed that temperature and humidity
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were successfully regulated at set points of 38 degree with £ 1.8C and 50

percent with + 5.5% RH, respectively,.

7) The quality of Jeung-pyun manufactured by the JAS was almost name as

that of commercial one produced by a skilled expert.

&) The operation cost of the automatic system developed for manufacturing the
Jeung-pyun was 124,628 won per one day, and the each price of Jeung-pyun

cost 125 won.

2. Suggestion for application of research results

According to government of a person in Korea rice consuming quantity is
decreasing after 1980 in yearly average 2.2%. Due to the agricultural techniques
such as breeding agricultural cherry cake, the quantity of rice produced
increased every year markedly. The another reason was to Korea traditional food
prepared by rice, furthermore the production cost of rice cake was more cheap
than western food like bread, custard prepared by wheat.

In this study to promote the rice consumption and increasing the farm
household income, new automatic manufacturing system of Jeung-pyun was
development, and their new product prepared by a system in very favorite to all
people due to the various kind of Jeung-pyun and low price. The automatic

system could produced the hygienic and inexpensive Jeung-pyun an mass sale.
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Table 1-1. Various factors and manufacturing condition of Jeung-pyun

. . Mixing ratio Ist 1st
. Particle size ) . . . .
Experimental . of Tak-ju fermentation  fermentation steaming time
of rice
No. and water Temp. time (min)
(mesh) .
(ml:ml) (C) (hr)

1

2 100 : 210 30 5 30
3

1

2

3 5 30
4

5

1

2

3 30 100 : 210

4

1

2 30 100 : 210

3

1

2

3 30 100 : 210

4

a)particle size of rice b)mixing ratio of Tak—ju and water c¢)lst fermentation Temp. d)1st fermentation

time e)steaming time (SAS, ANOVA, Tukey test, 2=0.05)

3) 8 A=

B AN ZH AZFA

R = u

Mo
>,

A W ouEddS Fate] AE AT
A7HE 600gel skl ME 15%(90g)9t Aw 0.8%(4.8g)S H7beh H &@F9 &5
AN &2 gate] W75 AbEste] % WEFo R Ao]Fo] mixing % kneading

S S HHES v Al E 270mm % 195mm x 50mm 9 trayell ¥ T FE
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o] TS 7] $ste] HDPE filmes AR&she] €3] U&3k $ incubatorol] o
A 1A 2EE rkd 5 AW 5038 X AolFrIE AAISY 7] & & QAT
22 @&+ YA incubatoroll Al 30T, 3083 AA% H 260mm x 260mm x 20mm

Ed Y 100C ZFx}8Ft)

lo
offy

4. 349 FH o5 54

pHE A8 5g° SH4Z2 50mlS 7}8FaL homogenizer (MS-HMG2400, 3+H=)& 3

7 #4343 A7) 5 pH meter (230A, Orion research Inc, USA)E o] &3lo] =4

Table 1-2. Effect of various manufacturing condition of Jeung—pyun dough on pH

a) b) c) d)
Experimental RS ™ FT FH

No.

Before Ist 556 550 543 584 573 _ 546 533 S

. 9c - -
fermentation a a a a b c d
After st 484 490 488 514 493 489 4.86 4.73 528 449 495 487 509 495 451
fermentation a a a a b c c d a b b c a b c

a)particle size of rice b)mixing ratio of Tak-ju and water c)lst fermentation Temp. d)1st fermentation

time (SAS, ANOVA, Tukey test, 1=0.05)

kel mlel e 4y A3 wEAe pHet IALE Fo pH BF 9IS 0
A e Ae B 5 glor BERYS ANUA pHAF depE AL B F7b Ak

hoeiith gFel #sbgel me pHMste

Lo

PAA 7)ol whE wk=e] pHi=

_?r
Table 1-2014 Hi= nle} o] B9 H7bgo] sojdo= 122 a d o4 W=



S AR 10g2 579 50mlo] 314171 ¥ homogenizer &
F pH 837+# AA&t=d AHE 0.0IN NaOHE& o] mlsFES Fata o] 2HE g9
225+ 0.0IN NaOH® mEqE Axtste] AAst==2 sk}
pHe| 729} w72 A7FE Y}

27 AgEe] GBS AAA %t Ao vedon 1A4REst B¢ F A

rr

A7 iRkl ATlel whE A AR

oZi

st e g5 Arbdel e 444w E Table 13014 wi wpsh o]

gro Wrhwe] Holdss W A 59 wEe A4e] Baw 00IN NaOH &
o] Fojuh: A& ¥ 7 gom IAUE FoE 44 HE Ed GFYg w
% Ao ol AL B /b ot ARERY felat Qe AL 2

_52_



Table 1-3. Effect of various manufacturing condition of Jeung—pyun dough on

acidity
Experiment RS? TWY FT¢ FL
al
No. 1 2 3 1 2 3 4 5 1 2 3 4 1 2 3
Before
. 0.011 0.010 0.010  0.010 0.011 0.011 0.013 0.013
fermentatio - - - . - _ _
a a a a a a a a
n
After
. 0.021 0.020 0.017 0.019 0.020 0.021 0.021 0.022 0.017 0.017 0.021 0.022 0.020 0.021a 0.026
fermentatio
a a a a a a a a b b a a b b a
n

a)particle size of rice b)mixing ratio of Tak-ju and water c)lst fermentation Temp. d)lst
fermentation time (SAS, ANOVA, Tukey test, a=0.05)

sho ZH ¥ FHE S4AT 12002 DL st} Amue) SR W
=
hml

3}7F 0.019% vREQl el = 303t A H A0S W s gl SAHAEE

Table 1-4. Water contents of Jeung-pyun by various manufacturing conditions

b) e)
Experimental ™™ ST
No.
1 2 3 4 5 1 2 3 4
Water
542a 53.8a 53.7a 535a 53.la 532a b36a 535a 52.7b
contents

b)mixing ratio of Tak-ju and water
e)steaming time (SAS, ANOVA, Tukey test, a=0.05)
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Table 1-5. The general component table of Jeung-pyun

Lipid Carbohydrate Ash
(%) (%)

Protein

Water

(%)

(%)

(%)

General

0.8 £ 0.01

40.8 £ 0.2

0.9 + 0.05

39 £ 0.05

53.6 + 0.3

component

=7

o
=

HF= 9] standing height H]

Fof 250mle] H]

EG

KX
=

150ml

&7 Az

H_ 3¢
T=

ol

3

vernier calipers& ©|-&

=
=

=0]

0
e

Bl A7bE dAke] A7)7F A= standing heighte] Bl&o] S7F

o
=

Table 1-6

o2 e

185 o] Hl&=

BN

Al
N

F o 30mesh® 40mesh Alol2] 2]
7hFel e A3

i

o

el
oS

)l

—
1o

ke
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= g
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7FS ul 7F =2 standing heightE B orn g9 &9 H|Eo] 150 : 160 <!
d§-ol= 23] standing height’} SolAl= RS B & Qltf, #ag ko wE
standing height H] &2 30CY w 7} =993 20C Hue 25CY w9 standing

height®] #l&o Z7hstglont BTANE o8lel daste A2 ¥ & Aotk 9x

i

AZE ES R A4 F Azl H9E W /g 2 standing height® 23 64

Table 1-6. Effect of various manufacturing condition of Jeung-pyun dough on

standing height

. RS WY FT? FH?
Experimental
No.
1 2 3 1 2 3 4 5 1 2 3 4 1 2 3
After
. 147 15%6a 160a  130c 150b 160a 160a 12d 115d 13Hc 160a 150b  13c 160a 1450
fermentation

a)particle size of rice

b)mixing ratio of Tak-ju and water

c)1st fermentation Temp.

d)1st fermentation time (SAS, ANOVA, Tukey test, a=0.05)

candl Hol FAF @ 7 08N FAL & FH APEE Bo] 2vjEA @A HEE
48 FEZE5000mm x 100mm)e= 4 F 700mle F/FF7F FAX 1000mle]

mass cylinderell 2olA S74gk FulE SAske] oAb A W= SAbE S|
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g2
rir
o,
o

2kl A7]7F 30mesh & w9} 40mesh & wf Alo]e] WA Eo = 27t
2 Yepgton, g5 2o Hl&o] 100 : 210 ¥ wef 125 1 185 I w FH]

o
X

O:

o

Aoz yehyth B3 w9} W A7 3 standing height®] 7

rlo

ol 4

s} ze] 30T

{1

woh 5A7 W Alo] g e Fwe] AFES vhehigeh

Table 1-7. Effect of various manufacturing condition on expansion ratio of

Jeung-pyun
. RS” TW” FT¢ FH?
Experimental
No.
1 2 3 1 2 3 4 5 1 2 3 4 1 2 3
After
. 130b 150a 160a 129 13Ib 150a 15la 120c 131b 125b 14% 130b 12 150a 140b
steaming

a)particle size of rice b)mixing ratio of Tak—-ju and water c)lst fermentation Temp. d)lst
fermentation time (SAS, ANOVA, Tukey test, a=0.05)

7) RheometerE o] &3 FH o "2 =4

FHo x2Z EANS =AH37] ¢3Fe] Texture analyzer(TX-II, TA Instrument
Inc., UK)E A}-83}l9 masticalibilityS Two bite method® 43ttt Alxd F3H
< 40mm x 40mme] 7|2 A2 F rheometerE ©]&3to] ¢F3ANS W AdojA| =
force distance curveZ%E A% (hardness), %24 (adhesiveness), H3IA
(chewiness), ©2 4 (springiness)s < ZAFSISTH 3 A5 3 Z7] ¢ & BES 53

HHE = 35lo] Ha X2 ZAStH o o] 574 A A8H texture analyzerd 2-s

_11}1

Z714& Table 1-83 2t}

_56_



=
5

1%

A

=
BA

oA, Slell &=

Fig. 1-1¢ g} Ao A7

AAxte] Z717)F 2ol A E hardness®t adhesiveness, chewiness”}
texture®] W3}7F A9

L

fu

=

R

46.75mm x 5mm
2.0mm/sec
5.0mm/sec
5.0mm/sec

90%
100g
ZheFe]

J

%
h=}

9] texture ¥ 3}

3

1l

b

e =77 A

Probe size
Pretest speed
Test speed
Post speed
Deformation
Force

.

ek "dojA= As &

o)
PR

Fig. 1-22 ®HW gF9} Fi9

Table 1-8. Measurement condition for rheometer
AR QA BE F

|

oy

42 hardness$}

texture’} YE}

i

;g‘

OE]
texture(Fig. 1-3)

o Ael

o
chewiness”’t 5718t 43S HolH adhesiveness 74 A

=]
RLN

3

R4

b2

he &

HA S 3k7] o

°©

e W

[e)

pu

ol

q_mo

)

o=

A
ZS|

]

A 2 ZI7t

A

1]

L
R

Ho]

1T},

o
jd

2 "

o

=

7] W=

10}
TS AA

SRR

=

o}# hardness”’} S 7FslE Ao o AZTE Adhesiveness
Z}-

v
=
o

pu

No
il
A
o

B
e

el
00
go
ol
o}

=13
=

2

©

7}

=

o} A hardness”} 2

w]
=

_57_

ko] gopAlar 1o uhet



W 3 chewiness® %7}ttt adhesiveness®ihe ®sh7F §l= Ao = yEpdT)
SAAIZ] e FH texture?] W (Fig. 1-D)e FAAIZIe] HoAAFE
hardness7} 5718t 43S Kol chewiness® W A$H F7F AS Holal &

Aoz yehyy 5023 60 A Al 1 Aol fHaste AL = 7 A SA4

Albol wE adhesiveness®3li= A fle AS & F Ao SA Alte] dod
2 ZHAAZ A wE 93802 hardness® chewiness’t Z718l= Aoz o

A
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Fig. 1-1. Changes in hardness, adhesiveness and chewiness

Jeung-pyun by particle size of rice powder
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e} o O
v v v
100 T T T T T

50 : 260 75:235 100 : 210 125 :185 150 : 160
Tak-Ju(ml) : Water(ml)

® Hardness
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v Chewiness

Fig. 1-2. Changes in hardness, adhesiveness and chewiness of Jeung-pyun

by added mount of Tak-ju : water
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Fig. 1-3. Changes in hardness, adhesiveness and chewiness of Jeung-pyun

by temperature of 1st fermentation
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Fig. 1-4. Changes in hardness, adhesiveness and chewiness of

Jeung-pyun by 1st fermentation time
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Fig. 1-5. Changes in hardness, adhesiveness and chewiness of Jeung—-pyun

by steaming time

Zy FA 9 zpol7t Z=H | springiness(Table 1-9)ol &= We& J3FS F2 %= Ao

2 Bt}

_63_



Table 1-9. Changes in springiness(cm) of Jeung-pyun by various manufacturing

conditions

Expelr\i]?emal RS TW” FT9 FH" ST
1 09108 0.9088 09370 09222 0.9250
2 09183 0.8724 09518 09183 0.8977
3 09110 0.8773 09590 09210 09183
4 0.8982 09416 09210
5 0.9062

a)particle size of rice b)mixing ratio of Tak-ju and water c)lst fermentation Temp. d)lst

fermentation time e)steaming time (SAS, ANOVA, Tukey test, 1=0.05)
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o\
2
1o
o,
o
e

BRE o]lg&3 ZHo EAL standing height, TH w¥= 9

ok
L
rlo
L
&
offl

rheometerS ©]-83F =3 textured A& 53t Lolrgn =4

4

O

A3 e

=
7} &7 W= Table 1-1091 458 Table 1-13¢] 24 uehd Atk

Table 1-10. Ratio of rice flour and wheat flour to manufacture Jeung—-pyun

1st 2nd
Exp Rice Wheat Added Yeast S ) o . Steaming
No (g) flour (g) water(ml) (g, 0.6%) fermentation fermentation (min)
' . . & 0070 (min, 30C)  (min, 30C)
1 600 0 325 3.6 120 30 30
2 540 60 390 3.6 120 30 30
RW 3 480 120 440 3.6 120 30 30
4 420 180 480 3.6 120 30 30
5 360 240 560 3.6 120 30 30

Table 1-11. Amount of added yeast to manufacture Jeung—pyun

1st 2nd
Exp. Rice Wheat flour Added Yeast ° ) " ) Steaming
fermentation fermentation .
No. (g) (g) water(ml) (g, %) . R . R (min)
(min, 30C) (min, 30C)
11 (1.8g, 0.3%)
Y 12 540 60 390 (3.6g, 0.6%) 120 30 30
13 (5.4g, 0.9%)
21 (1.8g, 0.3%)
Y 22 480 120 440 (3.6g, 0.6%) 120 30 30
23 (5.4g, 0.9%)
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Table 1-12. 1st fermentation time to manufacture Jeung—pyun

1st 2nd

Exp. Rice Wheat Added Yeast S . " . Steaming
No (g) flour(g) water(ml) (g, 0.6%) fermentation — fermentation (min)

. ’ . (o) . .

(min, 30C)  (min, 30C)

1 60
FT 2 540 60 390 36 120 30 30

3 180

Table 1-13. Amount of added water to manufacture Jeung-pyun

1st 2nd
Exp. Rice Wheat Added Yeast S . " . Steaming
No (g)  flour(g) water(ml) (g, 0.6%) fermentation  fermentation (min)
. b . (9 . .
(min, 30C)  (min, 30C)
11 450
12 425
W 540 60 36 120 30 30
13 400
14 375
21 450
22 425
%% 480 120 36 120 30 30
23 400
24 375
31 340
W 32 600 0 325 36 120 30 30
33 310
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%(4.8g)5 H7F stHa, SRE 30ToA 3023 &3 Azl Hel A&t

WE Y A g olde AEa FAsA AR

1) =3 Wk=9] standing height ¥]&

A7vEel drbge] wighEkel] wE T wWF59] standing height(Table 1-14, RW)
T AVEFERES WESgE RWlo| A7tFe] dAgeke] WrRE H7hek RW2~RW5H
SRR vgtom Avheol WrhFe] wjgto] 480g : 120g, 420g : 180g, 360g
D 240gS F 7kt RW3, 4, 5¥e] S wH=9] standing height’} 718 =31 27159}
U7EEo wigke] 540g ¢ 60g] RW2E 3t 3 Yetiiddth &8 H7bge] mE
standing height(Table 1-14, Y)& 27} Wr7pFo] wfehako] Faglel aR A7}
Zol T/ FE height® webr F7hshs A& B 4 ok 13 HaA g g2
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A FEAe] S ESE Srbete A4S Btk FTI3 FT23ted= 927 v
Bk o FT29 FT33kel = 927 gl Aoz ey 7% b 1248
5 =9 W= standing height(Table 1-15)% 27159 Art#¢] wjg ko] 540g :
60gd w &2 400ml¥ 375mlS ¥ 7Fsk W13, 149 0] 713 =2 standing heightE
WP, Aol Wrpe] wghao] 480g ¢ 120g2) ¥ WFE 9] standing heighti=

ZheEiFol 425mlek 400mle W 7MY =2 Ao dEyt 2UMRE AUbekA 2

o
o

W= (W31 ~W33)2 7FeFah A3glo]l 12 & $9] standing height7} W] 523 3k
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Table 1-14. Standing height of Jeung-pyun dough with dry yeast on various

manufacturing conditions

) Rwa) Yb) FTC)
Experimental
No. 1 2 3 4 5 11 2 13 21 2 23 1 2 3
standing
height 142c 1.64b 2.30a 258a 259a 142 151d 1.83d 2.35¢c 259b 2.80a 1.36b 1.48a 1.50a
eig

a) rice : wheat flour b) yeast c¢) 1st fermentation time(SAS, ANOVA, Tukey test a=0.05)

Table 1-15. Standing height of Jeung-pyun dough with dry yeast on added

water
)
Experimental w
No. 11 12 13 14 21 22 23 24 31 32 33
standing
height 213c 210c 229b 252a 22lc 233b 236b 243a 142a 140a 14la
eig

d) added water (SAS, ANOVA, Tukey test a=0.05)
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ofN

Lo

R st A¥= Table 1-16, 1-17¢ YL

w
WAL WATY WP mE FAS] PFE(Table 1-16, RW)e W3e|

E

standing height®] 7d-¢-¢} o] H7pFo] Hrbko]l moldes AFECl F7bdh=

AL B F7F vk 28y 99 standing heighte] W3} ®oiE 7 W3l Zo

A 2 et Ag 2 b duh &R WAyl ne 37

i
(Table 1-16, RW)¢] 23}t wd &A7pgof ©7ho] wjghake] dagle] Tado=

Lo
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olgH= ARF TVt Fem T AFEC] Solv= Ae B 4 v 2R
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& B 455 A B 5 Ak AP wE FW Py PFE(Table 1-17)
e AAHOR FRFol Fas FU Bu WFE TF B AL B F 9

om ATl WIFEE T He FHWIL~14, W21 ~24)0] A7}FEuro g 7| %3t

Table 1-16. Expansion ratio of Jeung-pyun with dry yeast on various

manufacturing conditions

a) b) c)
Experimental RW Y FT
No. 1 2 3 4 5 1 12 13 21 22 23 1 2 3
Expansion
. 167 1.67b 1.50c 1.83a 1.67b 1.50c 1.67/b 1.83a 1.82a 1.50b 1.83a 1.50c 1.67b 1.83a
ratio

a) rice : wheat flour b) yeast c¢) 1st fermentation time (SAS, ANOVA, Tukey test a=0.05)

Table 1-17. Expansion ratio of Jeung-pyun with dry yeast on adding water

d)
Experimental W

No. 11 12 13 14 21 22 23 24 31 32 33

Expansion ratio 20a 19a 20a 20a 1.83b 197a 2.0a 1.67c 1.73a 1.67b 1.65b

d) added water (SAS, ANOVA, Tukey test a=0.05)

3) Rheometerg ©]-&3t S texture =74
A7l WrLF o] wignlo wE =3 texture W3 FAL Fig. 1-6°] YEL}L
o AULFe] Hrlske] 53 AUF e MUl 445 hardness$®t chewiness7t

aste 74 Bl gt} dtoi2 "rEFe] o] FU1E S adhesiveness9l

o
i

ANE FhsHE RS 2 5 Ak olRe AT AR s wEe] Aol

s



sojdowxn FH ul i ko]l FUhete] oo 2 Aol YEUE Zo® 1
olt}. Springiness® ¥ 3H(Table 1-18) W79 o] F/EFFH AXE o=

Jepg,

Table 1-18. Changes in springiness of Jeung-pyun by rice powder and wheat

flour mixture

Experimental
N RW1 RW2 RW3 RW4 RW5
0.
Springiness
0.9223 0.9253 0.9272 0.9322 0.9542
parameter(cm)
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experimental number

® hardness
O adhesiveness
v chewiness

Fig. 1-6. Changes in hardness, adhesiveness and chewiness of

Jeung-pyun by rice powder and wheat flour mixture

=

T oS AVEFe AUbF el mre] bl mE SO texture® 3}

g A= Figo 1-70 dYebuQlth 259 HrbeFo] Wopds

chewiness”} &A]o 4%t FeS Holal 1o adhesiveness B3 A3 4

S B 7 Ak R Hutee] BErE AAEE CO:0 Sl oy S

=Wl 7lEeo] wWol AAEY FTH x4 WFe alWyx7F 59 hardness$
=

of W& springiness® W3 (Table

il
J[Nv

JFU

hardness ¢}

chewiness’7} &ol=+= Zo=xE HOAY 7AW

1-19% &R A7tFel FAB5E 14 Skt Ao vehgr,
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textural parameter
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18903% 36906% 54909%)

/

1.80(0.3%) 369(06% 549(0.9%)

yeast yeast
®  hardness ®  hardness
O adhesiveness 0 adhesiveness
v chewiness v cheniness
(1)° 2"

Fig. 1-7. Changes in hardness, adhesiveness and chewiness of Jeung-pyun by

amount of yeast

a)Rice powder and wheat flour mixture is 540g : 60g. b)Rice powder and wheat flour mixture is 480g

: 120g.

Table 1-19. Changes in springiness of Jeung-pyun by amount of yeast

Experimental No. Y11 Y12 Y13 Y21 Y22 Y23

Springiness
0.9328 0.9323 0.9304 0.9444 0.9272 0.9240
parameter(cm)

g A7t wE S3 textured W3lE Fig. 1-8% #Zuh 13 2@ A wE
o] 1x HEAZHGAIHE T FASA A 24

=
b qho] o] F X = Ao yElgY. wa At wrEl hardness®t chewinesst <
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7Fétal adhesiveness7h R fHAshs A4S Hole= AL = b d=dH oA
WAl gho]l dojHe] wet gre o3 COAR R A TH el 7]Fo] F7t
ko]

st Y¢le] 9& Ao =R Helth Springiness® W3H(Table 1-20)& WE Al
%]

Ao el wpebd opA gashe 4FS wevh

600
500 -

& 400

5 I9)

S

S

T 300

©

2

g 200 '\\\
100 '\ﬁ\'\\

0 T T T

602 1202 180&
time
® hardness
O adhesiveness
¥ chewiness

Fig. 1-8. Changes in hardness, adhesiveness and chewiness of
Jeung-pyun by 1lst fermentation time

Table 1-20. Changes in springiness of Jeung-pyun by 1st fermentation time

Experimental No. FT1 FT2 FT3
Springiness
0.9223 0.9156 0.8730
parameter(cm)

bl W FH 9 texture W3 Fig. 1-99 veEY Q)
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A7bFoL A7bRel wiEkEkel]  AdEgle]l WSS 9 i el IS HE
adhesiveness7} F7tste= A &S Holal 9lo] BFE ol &3 FH Alx Al Ve
o] Z7toll HlHsle] HxtH o & adhesiveness?t F7FelE A e AE e
3 2lth. Hardness ¢ chewinesst 37FA1 2] mijgtafo|l A B5F b 7HA4stE 4 e
S Holxu 9t} Springinesst ZRI7FFE H7FSE W11~149F W21~239 AH$d=

2 wolx o} WATE A7}

.
otk

7heiFol A4S springiness7t S7beE A
A e W31~339 A= st #o] A E<4E springiness(Table 1-21)% 3k

washe 4% dehia ok
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Vv chewiness Vv chewiness
(1)° (2)"
600
o
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textural parameter
g 8
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added water

® hardness
O adhesiveness
v chewiness

(3

Fig. 1-9. Changes in hardness, adhesiveness and chewiness of Jeung-pyun by

added water (a)Rice powder and wheat flour mixture is 540g : 60g. b)Rice powder and wheat

flour mixture is 480g @ 120g.

c)Rice powder and wheat flour mixture is 540g : Og)
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Table 1-21. Changes in springiness of Jeung-pyun by added water

Experimental
No.

Wil W12 W13 W14 W21 W22

Springiness
0.8934 0.8730 0.9248 0.9376 0.8944 0.9094
parameter(cm)

Experimental
No.

W23 W24 W3l W32 W33

Springiness
0.9356 0.9586 0.9530 0.9223 0.9078
parameter(cm)
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Table 1-22. Some formula of Jeung-pyun for sensory evaluation

rice  wheat added Ist 2nd steam
sugar salt dry yeast . . .
powder flour water fermentation fermentation ing
(g, 15%) (g, 0.8%) (g, 0.6%) . .
(g) () (ml) (hr at 30C) (hr at 30C) (hr)

1 600 0 310
2 540 60 375

90 48 3.6 2 0.5 0.5
3 540 60 400

4 480 120 400

7t &% Bt

ZFARE 2 x 2 x 2cmé] AVIE A2 A7 10cme] XA o ol &3 g
A Ao As MEE dFERE ol &ste] 5xE AR A3 2™ panel

e Fadsta 4EFIA AT FA FRYUIDEZ APk ABH P
=

E AzxFde sHEI v uE s+ Multiple Comparison TestE A A]&+o] sample
E 7ol FoAE Pelr kil thE S Ranking Test® AAEHe 7H 715 %7t =

e zHe ARstel 0 AL HEHE 99 /1L FHo sk

SASE AFE3}e] T-test, ¥#4FF2](Analysis of variance)®} Tukey9 tsH|u 7

A (tukey method of multiple comparison)S 2 A8} t}.
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HA AZE 7Fe] folx= Table 1-2391 velugich 1HM e sampled 2, 39
sample A= Frol] folxt7b g Ao® yeygton 48 sampled 19, 29 1¢]
3 3% H 523 548wtk 1¥ sample Table 1-190]4 R npe} o] o
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Table 1-23. The result of multiple comparison test of each Jeung-pyun

Experimental

No

4.80a 2.60b 2.40b 3.00ab

Differences

0.05

SAS, ANOVA, Tukey test o

Table 1-24. The result of ranking test of each Jeung-pyun

Experimental

No

Factor

0.336a 0.027a -0.036a

-0.027a

taste

-0.347b

0.5109a

-0.136ab

-0.027ab

color

0.027b 0.347a -0.39¢

0.016b

chewiness

=0.05

SAS, ANOVA, Tukey test o
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Table 1-25. The standard manufacturing condition of Jeung-pyun with dry yeast

rice  wheat added dry Ist 2nd
sugar salt ) ) )
powder flour water yeast fermentation fermentation steaming
(g, 15%) (g, 0.8%) ) )
(g) (g) (ml) (g, 0.6%) (hr at 30C) (hr at 30C)
540 60 400 90 4.8 3.6 2 05 05

H] A S0 Al =

)
o
u
r o
il
2
™
o|\
)
i)
b
=
RN
)
it
ox,
o
s
o
ra
x
[N

=2 VEEE Holv AEs AMEAS A xEstd 1AdE Addd S99

BkE-E th&(Table 1-26)3 Tt

Table 1-26. The standard formula condition for automation manufacturing of

Jeung-pyun
rice  wheat added 1st 2nd .
sugar salt dry yeast . ~ steaming
powder flour water (. 15%) (a. 08%) (g 0.69%) fermentation fermentation (min)
, , O. , O. . . min
@ (@ (mp BT ESOIEENRT0300)  (at 30T)
540 60 400 90 4.8 36 2hr. 0.5hr 30

Ast EEeh 8 PR o3t Yol H W HIHA o gL

o2

2d = A

A shube] dijtew W7EE M7 glo] Avbgrtew el xR EE o] &3t
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Table 1-27. Different manufacturing condition of Jeung-pyun

rice wheat added 1st 2nd )
sugar salt dry yeast ) . steaming
powder flour water fermentation fermentation ]
(g, 15%) (g, 0.8%) (g, 0.6%) . . (min)
(g) (g) (ml) (at 307C) (at 307C)

a) 540 60 400
b) 600 0 360 90 4.8 3.6 2hr. 0.5hr 30

c) 600 0 312

d) an article on

the market
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Table 1-29. Water contents of Jeung—pyun by various manufacturing conditions
Water contents

Experimental No
a) 540 : 60, 400 58.2
b) 600 : 0, 360 55.8
c) 600 : 0, 312 53.5
d) an article on the market 54.6
3) =3# 9 Loaf volume &% (ml/g)
ZA F gk U ASuA mdow(@2x2x2 Cm’ We) A8 ¥ O FES
Aol 1g% AA sk 238 Hgshelth
A9 loaf volumee Al#Fo] 7Hg =okom, A7HF 600gel 7Hr & 312ml= wF
A% HAE % vedn WAes d7ke S8 loaf

£ FHe 4T F
volume T2 A&t vl vd WA e
Table 1-30. Loaf volume of Jeung-pyun by various manufacturing conditions

Experimental No Loaf volume
a) 540 : 60, 400 1.48
b) 600 : 0, 360 1.52
c) 600 : 0, 312 1.56
d) an article on the market 1.59
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4) Rheometergs ©]-&3%t THe| €A A

SHe x2 EAS &As7] Ysle] Texture analyzer(TX-II, TA Instrument
Inc., UK)Z A}-€3}lo] masticalibility2 Two bite method® ZA sttt Axd FH
< 40mm x 40mme] 7] 2 A2 T rheometerE o] §3lo] ¢EF3AS W AdojA =
force distance curveZ%E A X(hardness), %A (adhesiveness), H3IA
(chewiness), %A (springiness) & ZAFeIAT ¢ Als G Z47] b& P& 53
W S35t A2 gAstd e o] A Al AEH texture analyzer®] #Hs

Z71& Table 1-31% 2t}

Table 1-31. Measurement conditions for rheometer

Probe size 46.75mm *x Smm
Pretest speed 2.0mm/sec

Test speed 5.0mm/sec

Post speed 5.0mm/sec
Deformation 90%

Force 100g

LrbFE A7He S AVbEws ¥ S99 Blals|A w2 hardnessES UHEF
War, AlAIES] Sdo] Ul Ada FelA 7HE =2 hardnessE UERWTH VR R
Az FHANNE 7t5Fo] F&45E =& hardnessE YEFW S| chewiness® M|

523 43S Bol3th adhesivenessoll A= W Hrbto] thE Ao HlE] =

oL
o|N
)
R
-z

o A}

KN
=

< s vedla, AASES A7EF 600gel 7HEE 312mlE
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Textural parameter
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Experimental no

Figure 1

variety m

® hardness
O adhesiveness
V¥ chewiness

-10. Instrumental texture of characteristics of Jeung-pyun by

anufacturing conditions.

a) an article on the market, b) 600 : 0 (312ml), ¢) 600 : O (360ml)

9 APAI ABE} vwste] BT B4 /g fAET L AztEE AL
BALE 600gel 7FF o] 312mlolAd ZFWela, 1 W] Az EEstE AAs)

S tH(Table

1-32).
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Table 1-32. The standard manufacturing condition of Jeung-pyun with instant

yeast.
rice  wheat added 1st 2nd steaming
sugar salt dry yeast . . .
powder flour water (@ 15%) (a. 0.8%) (g 0.69%) fermentation fermentation  (min,
(@ (g (mp 7Y E USRS BN Ci300)  (at 30C)  100C)
600 0 312 90 4.8 3.6 2hr. 0.5hr 30

A A AHE v"gew AF7|e] wE o]3tst4 Bl Rheological 54S ol

o
2
=l
2
o
o,
=2,
N
)
o3l
ru
of
otk
o
=)
ﬁ
rir
ol
ol
o
tt
)

A= A= B FAARE

o] T AF T FAEWE VA= dFS AL, Ax BES =Y 7 ULe

7h 243 A5 2 AA

1) AgAs

A7} (20mesh £3}), Instant &% (saf-Instant @A AFZER, Jeico, T& ), Aeh

-
B

2) A AA

Table 2-18] A%EAL 70w ZAAE 7h7h 308, 408, 5020, EAE
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Lxx4o] 7}53 autoclaveE 3] 100°C, 105C, 110C= A Asto] Axst4Ach o
2o 2row wEoX FHES 308 For W F 4x4x4dem A7]E #El LDPE
Aog A3 T thA] Plastic filme 2 WEojz Ho| Po] 25ToA HESHA

Az F 1AZE 2483, 4A8AIZF, T2A1%F M E pH, i3, Loaf volume, A&,

A

Table 2-1. Different manufacturing conditions of Jeung-pyun

Rice added 1st 2nd . D . 9
sugar salt yeast . . steaming ® steaming”
powder water (@ 15%) (2.0.8%) (2.0.6%) fermentation fermentation (min) ()
) V. V. . 3 min
(@  (mp o ERRETIAEENTN030T)  (at 30C)
30 100
600 312 90 4.8 3.6 2hr. 0.5hr 40 105
50 110
1) Time steamed at 100C
2) Temperature steamed for 30min,
3) sHe Az
20 mesh AZ =33 #A7}F 600g, A8 g, 27 482, & 36 & & XHe &

o A 2413 13k

mﬂ:
l:O[A
O
Sh
[\
2

T
WEE AR QPR 4B FANT, FALEE WrE HYskel A5

Qtﬁ'
o
f
38
o
i
o
)
f
B
ox
S
gl
o|\
D)
2
o|\
)
Lo
Jo
1o
)
o
5
32
=
—
)
=5
)
)
©



HE A 484 7H5-E] pH7F StolA 724 1H7HA]

o
T
)
N
g
2
2,
K
S
()
ShiA
ofN
)
<
ofN
ne
flo

AR ge fASAOM, 50F FAF FHE 24 SASRAL} o F i

k1
2
g2 W
it
o]
o
‘%.i
rlo
rlo
k1
2
=2
A
o)
a
T
o
ofN
L
ol
rlr
s,
o
i
+
%0,
32
o
=)
s

Table 2-2. pH of Jeung-pyun by various manufacturing conditions during storage

periods
storage 1) steaming time(min) 2) steaming temperature(TC)
time(hrs)  30min 40min 50min 100°C 105°C 110°C
1 5.19 5.31 5.32 5.19 5.28 5.32
24 5.20 5.36 5.35 5.20 5.31 5.29
48 5.22 5.20 5.28 5.22 5.26 5.34
72 5.15 5.20 5.26 5.15 5.24 5.28

1) Time steamed at 100°C, 2) Temperature steamed for 30min,

A tH(Table 2-3).
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Table 2-3. Water contents of Jeung-pyun by various manufacturing conditions

during storage periods

Storage 1) steaming time(min) 2) steaming temperature

time(hrs) 30min 40min 50min 100C 105C 110C
1 54.0 55.4 535 54.0 56.2 54.8
24 54.3 53.8 539 54.3 55.9 55.3
48 53.1 55.4 54.0 54.1 554 55.7
72 53.7 54.8 53.4 54.7 55.7 54.9

3) &H 9 loaf volume

o
N\
ot
ot
iR
o
olN
)
>
Y

SHE AHow BFE HALE dolH ] 93] loaf volume
Jol

S #E el o=

=2 F Z9Ho] & HEZA ol loaf volume ol thE A F o] vla] A o}

o, exel wE WANES FALEs} FoldsE

=
=
i
Ho
1o
2
[-40
s
5

A5 100TCe)d Eol=dl 7htol a9, 1 7+t

olN

=
>thar ®HRltk(Table 2-4).

Table 2-4. Effects of various manufacturing conditions of Jeung-pyun on loaf

volume during storage periods

Storage steaming time(min) steaming temperature(C)

time(hrs) 30min 40min 50min 100°C 105°C 110C
1 1.42 1.48 1.38 1.42 1.27 1.17
24 1.46 1.49 1.42 1.46 1.38 1.14
48 1.47 1.43 1.40 1.47 1.24 1.11
72 1.38 1.40 1.36 1.38 1.22 1.12
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(a) (b) (c)

Fig. 2-1. Internal structure of Jeung-pyun to steaming temperature

(a) 100C, (b) 105C, (c) 110C.

2 F s FHe Aoz A AxEA (Color meter, JC 801, Japan)S Al-&-3}
o] L, a, b &g 77} 3/ FAHste] 1L FHEAE BASATH

ZAA 7] 2 MR §oA Aol7h 99, 2R A= 1009 105C o A
S TWL FARE g Boloy 110TolA Txks THe b2 Ayt v
W Lt =2 yellow #& B oF 2 7td2ko o T WF A

¥ 9 Q9] shet@st wgel s} Aol Axkek Zso] Frk(Table 2-5).

Table 2-5. Color values characteristics of Jeung-pyun by various manufacturing

condition
30min 40min 50min 100°C 105C 110C
L value 57.32 56.41 57.63 57.32 B55.72 51.84
a value -2.63 -2.34 -3.76 -2.63 -2.01 -0.54
b value 1.54 1.65 1.94 1.54 2.48 481
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Fig. 2-2. Instrumental texture of characteristics of Jeung-pyun by different

steaming time(min) during storage periods
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pH7F #A4% = Wb HA" H7kE, B2 F7HF H7ME, a-GTase

% 0-GTase + Novamyl 20mg H7}-& pH7F AaF E71sl9a, iz, S8y

A7bE 2 A zbel whE #9149 pH ¥3k7 gl v (Table 2-6).

Table 2-6. pH of Jeung—pyun manufactured by various additives

Grilled bean

Storage Lecithin Oligosaccharide
time(hrs) Control poder
0.5 1.0 3% 5% 15% 25% 35%
1 5.85 5.58 5.29 5.48 5.77 6.00 5.96 6.01
24 5.84 5.76 5.38 5.59 5.83 6.00 5.96 6.04
48 5.83 5.79 5.45 581 5.99 5.97 5.87 5.96
72 5.89 5.98 5.43 6.01 6.05 6.03 5.95 5.98
u-GTase +
Storage u-GTase Novamyl Novamyl
time(hrs) 5mg 20mg  80mg 5mg 20mg 80mg 20mg
1 5.52 5.42 5.43 6.20 5.74 5.95 5.52
24 5.48 5.55 5.47 5.96 5.70 595 5.58
48 5.59 5.58 5.54 5.94 5.62 5.97 5.60
72 5.81 5.63 5.74 5.95 5.68 6.08 5.65
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B A A FHY RS H] 53~55% AEE YEhJ oy Seuy
S HUFS FHE gE Agde vE ve FEdHs shxen, AGAz &
o2l W3lE= gArt. =3 a-GTase bmg A7 NovamylS 242 5mg,
20mg, 80mg F7Fste] Axg THL o2 Aol vl FEFgFo] ko A

ARl wet 254 S 74 tH(Table 2-7).

Table 2-7. Water contents of Jeung-pyun manufactured by various additives

Grilled bean

Storage Lecithin Oligosaccharide
time(hrs) Control powdet
0.5 1.0 3% 5% 15% 25% 35%
1 55.3 55.1 56.5 55.6 54.2 51.7 51.2 52.8
24 54.5 54.5 54.7 54.8 53.4 50.9 51.7 53.6
48 54.6 56.9 55.8 55.2 53.1 50.6 51.2 52.4
72 54.7 53.9 53.5 53.8 52.9 49.7 54.4 53.0
u-GTase +
Storage u-GTase Novamyl Novamyl
time(hrs) bmg 20mg 80mg 5mg 20mg  80mg 20mg
1 50.4 53.6 57.0 52.3 52.0 52.2 53.8
24 52.3 54.3 56.6 53.7 52.9 52.4 54.3
48 54.1 52.8 55.9 54.4 56.4 53.8 54.2
72 55.5 51.4 52.3 53.6 54.6 52.1 53.2

3) =¥ 9] loaf volume
Table 2-8% #Zo] &gu19ds 35% H7Mek F9Ho|l 7MY =9ki, o-GTase®t
Novamyls Z+Zt 80mg A H7ksk FHeo] vz v HjA4S yeldleh gAE

05%, 1.0% A7, ¥ F7FF 3% 3 7, a-Gtase 20mg, Novamyl bmg, 20mg 3
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7F+, a-GTase + Novamyl 20mg H7F2 A Z o] Az Fd HEy v$=3%

o} a-GTaseH NovamylS 713k SHE A AA| 7] wE H) 4% W37l o}

i

Ag el v&] Z v (Table 2-8).

Table 2-8. Loaf volume of Jeung—-pyun manufactured by various additives

Grilled bean

Storage Lecithin Oligosaccharide
time(hrs). Control e
0.5 1.0 3% 5% 15% 25% 35%
1 1.49 1.53 1.45 143 1.57 1.23 1.37 1.7
24 1.52 147 1.46 1.48 1.62 1.34 1.42 1.68
48 1.47 1.49 145 1.59 1.58 1.39 1.43 1.61
72 1.48 151 1.43 143 151 141 1.38 1.57
o-GTase +
Storage u-GTase Novamyl Novamyl
time(hrs) 5mg 20mg  80mg 5mg 20mg 80mg 20mg
1 1.38 1.45 1.28 1.45 1.57 1.38 1.48
24 1.42 1.61 1.31 1.36 1.39 1.31 1.34
48 1.37 1.51 1.24 1.29 1.23 1.21 1.67
72 1.28 1.39 1.22 121 1.18 1.28 171
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Table 2-9. Color values characteristics of Jeung-pyun manufactured by various

additives
o Grilled bean . .
Lecithin Oligosaccharide
Control powder

05 1.0 3% 5% 15% 25% 35%
L value 63.86 55.23 57.61 4431 47.98 68.63 64.94 67.25
a value -4.27 -2.67 -4.16 0.36 0.38 -4.51 -4.24 -5.11
b value 241 7.87 10.49 14.33 16.9 2.33 2.81 3.12
u-GTase Novamyl u-GTase + Novamyl

bmg 20mg 80mg S5mg 20mg  80mg 20mg

L value 64.63 6752 69.11 5892  60.14 62.0 66.46

a value -473 -552 -491 -1.81 -2.76 -3.3 -3.82

b value 1.51 1.93 2.21 4.87 2.21 257 2.42

5) 79 £3% 57

A8 1g5 0.05M sodium acetate buffer solution(pH 4.8) 100ml ¥o] #&A3} 271
H 0.01% p-amylase & ImlE 7}af 37C &2FxolA AE3 3 IN HCl &
2ml 7o) E4vWkgS AXAZITH ¥k ImlE  FHE}e] maltose THEHS

& Hlasto] ghefo] Wolx & Hlgo] BE4E 3kt

w
o)
=
)
QR
=.
[
z
o,
w0
)
=}
rE
o
fr
o

¥3, =57 AdEva £

7h AR HobE 3

LA 7S Lecithin® 7boll ¥3] A4 A 7kel]l we} maltose o] Fod o=
daste AEs BN, 1% H7beS 194 o gh Zasiart ol HA Frtkete
S Aoy, Fo4Ql Aol AT

- 100 -



1% 3

ol
AR

}

3|

£

wpeba] A g 05% M7 A AR wel S8t wv) 3F

(=)
;o.w

h=}

wale] AAwHT} 9l

1

°
pal

7Fel €]

J

S
™

=

b ke As
[e)

:]1!

o]

7}

A A4

=]
=

t}.
= A
=

=3

7F v

LR

1A 3}

=]
=

7} 3l
=

pu—.

g]

3|

S
s

A

thal oA

oS
=
Ei

O

o

18

(e}
pA

Atk 2EY F
L

PA

=
<]

T

s

e
_/F_ [e)

I

Fol7b SAAvt. A el uh

R

s e Er}

A
o)
=

ol
oy
ol
Br

o) &8

o

Ko

She7b vtokvh whebd &2fal

7}

7} o]

3

J

%
h=}

=

weh

3|

S
s

A

h2
it

[e)

L

=

7F 3

J

S
™

Z}) a-Amylase

Novalmyl
a-GTaseol A= bmgH 7R 20mg, 80mg & 7Fo] A

g

B8

2 oA,

ol
X

Bl
o=

al

A

Fo4 Aol 7}

=
52+

AT

B 2y Al

o]

77 10mg™
- 101 -

=

=

Novamyl¥} a-GTase



e

20mg¥ A7}sle] A X THES WS W Novamyld 20mg H713e Ho| 33w
ool 7b Agpom, E3te EAE HUe S, a-GTase H 7t

2 Z3twe] Wkt 7l

Table 2-10. The degree of gelatinization of Jeung-pyun manufactured by various

additives (maltose contents : mg/ml)

Grilled bean

Storage Lecithin Oligosaccharide
time(hrs). Control ponler
0.5 1.0 3% 5% 15% 25% 35%
1 1.82 1.96 1.79 1.79 1.81 1.67 1.79 1.86
24 1.79 1.76 1.81 1.86 1.77 1.64 1.68 1.77
48 1.61 1.57 1.77 1.73 1.81 1.65 1.65 1.68
72 1.48 152 171 1.75 1.84 1.58 1.59 153
o-GTase +
Storage a-GTase Novamyl Novamyl
time(hrs) 5mg 20mg 80mg 5mg 20mg 80mg 20mg
1 1.73 1.82 1.82 1.98 1.83 1.94 1.78
24 1.80 1.84 1.85 1.74 1.78 1.82 1.74
48 1.83 1.79 1.82 1.61 1.77 1.73 1.73
72 1.82 1.76 1.80 1.50 1.75 1.71 1.71

Ao wmadde 47 dob B 5 s 5HoZ 479 Akl 2 Arhwel w

2} HardnessE A3, =34 2345 A5 Mt

b AAE Ak Fu

hardnessoll A #lA &l 7 S0 dExw Y Fo4<Q1 zto]& Holx ARt A

FAIZkel mhe} hardness7h S7FehA = AC® UEET Alzdde] S F
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Fig. 2-4. Instrumental texture of characteristics of Jeung—-pyun by different

addition ratios of lecithin
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Fig. 2-5. Instrumental texture of characteristics of Jeung—-pyun by different

addition ratios of grilled bean powder
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Table 2-11. Jeung-pyun manufacturing method by packaging materials and

methods

1st and 2nd . . .
. sugar salt yeast . steaming & packaging sterilization
rice(g) water fermentation = . :
(g, 15%) (g,0.8%) (g,0.6%) . .. (min,100°C) materials methods
(ml) (min, 30C)
. uv
HDPE film .
sterilization
120min,
600 312 90 4.8 3.6 . 30 .
30min . high
PP film
pressure
sterilization

3)sH] Ax

i)

A7bE= A= AA 20 mesh olske] Ae ARGste] A E i (Table 2-11)°l

9H WE R wE, IS,

[ = s T

1) HDPE filmo.2 73t F3

7}) pH
Zhzbol Wy o2 x4y FWe pHe A7 Algtel] web oFik¥ vrolxltt. Control

7 2] d A filmS ALY Ws7F §l0a, autoclaved] Hir st FHS A 48A11F
o v& SHEEY 9 vobxl pHE WE AT

Autoclavee] Wir3dt HDPE filme® &3 ZHeo pHYF vb& Wy oe=r A3
SHo pHEY W2 A3 UehlER A% wE shelf-lifed] 2 &S & 2

o2 ®AY. Controld} #A2]A A2 filmel pHOl ¥ Zol7F §l& HS=ZE Hol film
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Table 2-12. pH of Jeung—-pyun packaged with variously sterilized HDPE film.

Experimental

lhrs 24hrs 48hrs 72hrs 96hrs
methods
control 6.01 6.00 5.99 5.96 5.94
UV sterilization 5.99 5.96 594 594 5.91
high pressure
5.89 5.87 5.76 5.8 5.76

sterilization
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Table 2-13. Water contents of Jeung—-pyun

packaged with variously sterilized

HDPE film.
Experimental
lhrs 24hrs 48hrs 72hrs 96hrs
methods
control 49.40 51.30 54.70 53.030 53.10
UV sterilization 49.40 51.70 54.70 52.70 52.10
high pressure
o 51.20 52.30 53.10 51.00 51.10
sterilization
) sst=
A4 Azbel whek Z47he] Wy o E4E FHel malose WAL FA 7l
= AgS ek o] 9A] autoclavee] B dF filme ® EF3 23O maltose
ghefo] MlaA ket 1 wWstgo] A A e F S maltose TFEFES
A Aol W AxAow ok padis AL YEA 1ed AAHe
2 o4 Aol gt
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Fig. 2-9. The degree of gelatinization of Jeung-pyun packaged by

variously sterilized HDPE film during storage time(HRS).
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Table 2-14. pH of Jeung-pyun packaged by PP film.

Experimental
lhrs 24hrs 48hrs T2hrs 96hrs
methods
control 5.80 5.85 5.85 5.9 5.92
UV sterilization 5.80 5.86 5.86 591 5.92
high pressure
5.77 5.79 5.82 5.83 5.82

sterilization

PP filmo = x7g S &% Wl control, A9 e FHLS F#
gafol A Alztel we} Frbehs Age Halou Wid PP filme® I T

Table 2-15. Water content of Jeung-pyun packaged by PP film

Experimental
lhrs 24hrs 48hrs 72hrs 96hrs
methods
control 51.20 53.10 54.10 55.30 53.10
UV sterilization 51.30 53.80 54.90 56.20 52.10
high pressure
o 53.20 54.90 53.50 54.90 53.00
sterilization
) s3t=
PP filmo = X3 ZHeol AA A7t w2 maltose $F#Fe] W3l A 77| 37to]
Aol wheh gt 4TS e, o 94 4Td TFAE TIW S
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Fig. 2-10. The degree of gelatinization of Jeung-pyun packaged by

variously sterilized PP film during storage time(HRS).
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Fig. 2-11. Instrumental texture of characteristics of Jeung-pyun packaged with

HDPE film.
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Table 2-16. Ratio of rice flour and flavoring to manufacture Jeung-pyun

Ist 2nd
) ) added sugar yeast S . " . Steaming
Rice(g) Added Flavoring(g) fermentation fermentation )
water(ml) (g) (g) ) . . . (min)
(min, 30C) (min, 3C)

Control 0
Cocoa flour 60

600  Green tea flour 60 312 90 36 120 30 30

Coffee flour 3
whole milk flour 60

A7tF = AR AHA 20mesh ©l3te] A& AMgste] R&FTA wlv|d ZZkg
flavor® #H7Fste] v 2 g SAE AAEAY. FHE AR F F HERL
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Table 2-17. Water content of Jeung-pyun added cocoa flour.

lhrs 24hrs 48hrs 72hrs 96hrs
control 56.3% 56.80% 55.50% 55.60% 55.80%
sterilization 55.60% 56.80% 56% 56% 56.10%

Table 2-18. pH of Jeung-pyun added cocoa flour.

lhrs 24hrs 48hrs 72hrs 96hrs
control 6.72 6.58 6.55 6.45 6.44
sterilization 6.68 6.54 6.55 6.44 6.44
2) mzol AFE AR A EIE
I} 7FFE H7Ee S maltose $H2 control@F H]alEte] o)Al Aol &
HolA ¥tk Fig. 2-13& B A% 48A3HHE w3t7p W] Hof I o] Fols 2
Wb gle Aow yetuwth dud SHe Fotwert ddstA] & Al st
Has Bdemy w3 wey Jdds AS 4 ¢ Aok
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Fig. 2-13. The degree of gelatinization of Jeung-pyun added cocoa flour.
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Table 2-19. Water content of Jeung-pyun added green tea flour.
lhrs 24hrs 48hrs 72hrs 96hrs
control 53.40% 52.20% 51.90% 50.70% 50.70%
sterilization 53.60% 53.10% 52.90% 51.80% 51.40%
Table 2-20. pH of Jeung-pyun added green tea flour.
lhrs 24hrs 48hrs T2hrs 96hrs
control 5.7 5.68 5.6 5.62 5.62
sterilization 5.68 5.69 5.61 5.62 5.62
4) %ANFE A FU EHE
5275 H7bek S99 maltose S control¥ H]aEko] oFb ke AdE
el a8y A% A o wEl W3ke maltose g e A E KK
A oFzke] Wish Qo Wyt AA] e AR yEhyrh dtst °] maltose
YL DFHA T maltose FFol W BEAL AnE Gehe] FeAE w
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Table 2-21. Water content of Jeung-pyun added coffee four

lhrs 24hrs 48hrs 72hrs 96hrs
control 52.00% 52.20% 53.30% 52.90% 51.20%
sterilization 53.30% 52.30% 54.50% 54.30% 53.40%
Table 2-22. pH of Jeung-pyun added coffee flour
lhrs 24hrs 48hrs 72hrs 96hrs
control 5.77 5.7 5.8 5.8 5.78
sterilization 5.72 5.76 5.73 5.73 5.71
6) ANt E A7k A wHE
shel vre Ashe heh

gtk control¥ H| LS

AF7IF5 @7FeE SH ] maltose g2
Ak Hdt AR 2 FHS A BAT A 54 FAE JdERd ey
2+9ksl maltose W
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Fig. 2-15. The degree of gelatinization of Jeung-pyun added coffee flour.
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Table 2-23. Water content of Jeung-pyun added whole milk flour.

lhrs 24hrs 48hrs 72hrs 96hrs
control 54.10% 53.20% 53.60% 53.70% 54.00%
sterilization 55.50% 54.50% 55.00% 53.40% 54.90%

- 127 -



Table 2-24. pH of Jeung-pyun added whole milk flour

lhrs 24hrs 48hrs 72hrs 96hrs
control 6.38 6.39 6.33 6.31 6.12
sterilization 6.36 6.34 6.32 6.32 6.11

AAEGFE H71e 319 maltose
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o
[0 m
"oy
o=
L
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packaging Jeung-pyun during storage at 25C (p<0.001)
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Table 3-1. Effect of gamma irradiation on total bacteria of Jeung-pyun during

storage at 25C

storage periods

Irradiation

11

1

dose(kGy)

354+0.31  6.45+0.27 =

1.00+0.00%

PE film

4.02+0.12 5.36+0.32

1.00+0.00  1.10+0.17  3.04+0.09

NP4)

Total

5 NDV ND ND ND ND ND

bacteria

ND

ND

ND

ND

ND

ND

10

Not detected within the detection limit<10' CFU/g

"Mean+SD

3) . R .
Bar indicates no determination because of spoilage
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Table 3-2. Operation condition for Texture Analyzer

Parameter condition

Pre speed 3.0mm/s

Test speed 2.0mm/s

Post speed 2.0mn/s

Deformation 75%

Probe 50mm aluminum probe
Contact area 1256mm*

Repeat 2
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Fig. 3-3. Change of hardness in gamma irradiated and nitrogen gas packaging
Jeung-pyun during storage at 25C (p<0.001)
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Fig. 3-4. Change of cohesiveness in gamma

irradiated and nitrogen gas

packaging Jeung—-pyun during storage at 25C (p<0.001)
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Fig. 3-5. Change of adhesiveness in gamma irradiated and nitrogen gas

packaging Jeung-pyun during storage at 25C (p<0.05)
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Fig. 3-6. Change of chewiness in gamma irradiated and nitrogen gas packaging
Jeung-pyun during storage at 25C (p<0.01)
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Table 3-3. Sensory evaluation scores of Jeung-pyun during storage

1 dS)

2d

3d

4d

5d

d

8d

9d

10d

flavor

PE film
Nitrogen
BkGy
10kGy

8.000.76""
856+1.01°
587+2.10°
5.00+2.20"

7.50£0.54"
8.33+1.00°
476£1.75°
4.25¢1 907

6.34+0.52"
7.33+1.22°
400+1.69°
337+168"

475+1.03°
6.67+1.32
337+1.50°
3.00£151°

3.13+1.64°
5444151
2.62+1.40°
262£1.18"

2)

4224164
250+1.16"
2.12+0.83"

3.22+1.71"
2.00£1.09"
1.87+0.64"

1.50+0.75"
1.62+0.51"

1.00+0.00"
1.00+0.00"

1.00+0.00"
1.00+0.00"

taste

PE film
Nitrogen
BkGy
10kGy

7.87£0.64°
844+1.01°
6.62+1.05"
6.12:0.83"

7.12+0.64°
8.33+1.00"
5.50+1.60°
5.00£0.75°

5.370.74°
7224097
4874172
3870.83°

387145
589+1.17°
362+1.40°
3.15£0.83"

2.00+1.64"
478+1.48"
3.12+1.24™
250+0.92"

3.33£1.15"
3.00+1.19"
2.12+1.12*

2.33+1.12"
2.00£0.53"
1.87+0.99"

1.50+0.53"
1.50+0.53"

1.250.46"
1.00+0.00"

1.00+0.00"
1.00+0.00"

color

evenness

PE film
Nitrogen
BkGy
10kGy

825+0.88"
8.89+0.33"
762+1.18"
7.00:0.75"

775+0.46”
889+0.33"
7124083
6.25£1.16"

7.00£0.75"
8.44+0.73"
6.37+1.40°
5.75+0.88"

6.12+1.12°
7.89+0.78"
587+1.04"
512+1.72

562+1.18"
7.45+0.88"
550+1.41°
5.00£1.69°

7.00+1.22
5124155
475+1.85"

6.44+0.88"
4.25£1.09°
450£151"

3.75+2.05"
4.25+1.58"

3.37+1.90
387+1.45"

3.25+1.90"
3.00+1.69"

moistness

PE film
Nitrogen
BkGy
10kGy

862£051°
R67+0.50"
762+1.06"
8004092

7504053
8224044
6.75+1.16"
7.00£0.92°

6.00+0.92"
7.33+0.87"
6.50+1.30"
6.25+1.48"

475+0.88”
6.22:1.48"
5004141
5.1241.24"

350£1.06"
5.22+1.30"
4.00£1.06"
412+1.35"

4.00+1.58"
312+1.24°
3.12+1.64°

2.67+1.22"
2.37+091"
2.62+1.40"

1.87+0.64"
1.87+0.83"

1.370.51"
1.12+0.35"

1.00+0.00"
1.00£0.00a

softness

PE film
Nitrogen
BkGy
10kGy

7.62+091”
R67+0.50"
750+1.03"
7.25+1.06"

6.12+0.64"
8.2240.67"
650£0.92"
637118

5.25+1.03"
7224097
6.00£1.06°
562£1.50°

3.87+0.64"
589+1.45"
4374118
450+1.19"

3.00£1.06"
4784139
3.75+1.03"
3.800.99°

3.22+1.39"
3.37+1.06"
3.00+1.51*

2.33+1.12"
2.37+1.06"
2.50+1.03"

1.50+0.53"
1.75+0.70°

1.00+0.00"
1.12+0.35"

1.00+0.00"
1.00+0.00"

adhesiveness

PE film
Nitrogen
BkGy
10kGy

7.00£2.00™
7.89+1.27°
6.25+1.83"
6.37+1.59"

6.00£2.07"
756+1.13"
575+1.83"
537168

462£2.06"
6.22+1.30"
5.25+1.98"
450+1.85"

362+1.50°
556+151"
375+1.48"
362+1.30°

2.75+1.16"
4894127
3.00£1.19°
33741.18"

367158
262091
2.75+1.38"

2.44+1.88"
2.25+0.88"
2.37+1.18"

1.50+0.53"
1.87+0.83"

1.12+0.35"
1.250.46"

1.12+0.35"
1.00+0.00"

chewiness

PE film
Nitrogen
BkGy
10kGy

7.25+1.16"
844+0.73"
7.25+0.88"
6.87+0.83"

6.62+051
8.00£0.71°
6.25+1.28"
587+1.24°

525+0.8%
6.87+1.20°
525+1.38"
512+1.35"

362+1.06"
544+1 59"
415+1.12"
4.25+0.88"

2.75£1.16"
4.11£1.27
3.37+1.30"
3.16+1.12*

2.67+1.32*
2.87+1.35"
2.50+1.41°

1.78+0.97*
2.25+0.88"
2.15+1.12"

1.37+0.51"
1.87+0.83"

1.00£0.00"
1.50£0.75"

1.00+0.00"
1.12+0.35"

structure

PE film
Nitrogen
BkGy

10kGy

7.00£1.69"
8.00+1.00"
6.87+1.55"

6.871.45"

6.37£1.50"
7.64+1.12*
7.00+0.92°

6.501.19"

562£1.40"
7.00+£1.32"
6.00+1.06"

6.00£1.19"

51241.35"
6.33+1.12*
512+1.12°

5.37+1.18"

450+1.41"
5.67+1.00"
4.25+1.03"

487+1.24°

5.22+1.12°
3.37+1.30°

42541.48"

3.89+1.36"
3.00£1.41"

387£1.565"

2.37+0.91°

3.2541.38"

2.000.75"

250+092*

1.62+0.74"

1.05£0.53"

texture

PE film
Nitrogen
5kGy
10kGy

7.37+091"
8331007
7.12+064°
7.15:0.83"

6.62+0.91"
8.00£0.71°
6.37+0.91
612083

5.73+1.06"
7.00+1.00°
5.12+0.99"
525:0.88"

412099
511+1.62"
412+1.12°
487+1.12°

362+091"
4.22+1.09"
350£1.06"
387+1.12*

3.33+1.22*
2.65+1.30"
3.00+1.77"

2.56+1.33"
2.25+1.28"
2.62+1.40"

1.65+0.91°
2.00+1.06"

1.50+0.75"
1.370.51"

1.25+0.46"
1.25+0.46"
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PE film 800£053° 7.00:053° 562+091° 3870.99" 2.25:1.16" - - - - -
Nitrogen 889%0.33" 867+050" 7.33t071° 633:1.00° 633:083" 322+130° 1.78+1.30°

edible

degree 5kGy  7.25:070° 650053° 525:08%° 437+130° 337+1.30° 337+1.06° 275:128" 225:046" 1.12+035" 1.00+0.00°

10kGy — 6624091° 575:088° 525088 387+1.35° 3.12:1.35° 275:1.16" 212¢1.12° 162:051" 162:051" 1.12+0.35a

PE film 812+064" 712+035° 562+074° 325:1.38” 1.62+1.06° - - - - -
overall  Nitrogen 856073 833:050" 7.33:071" 622:083" A67:100" 344:142° 178:097" - - -

quality SkGy 7124083 6.00:092° 537118 425+138° 337+118" 287135 212:0.83" 1124035 1.00:0.00° 1.000.00"

10kGy 637091 562+051° 500+075" 362¢150° 2.87+1.12° 287+135° 212+035" 112+0.35" 1.00£0.00° 1.00:0.00°

1)MeaniS.E, based on scores from 1-very poor to 9-very good

?Bar indicates no determination because of spoilage

Yd:day

““Means in a row followed by different superscripts are significant different by Duncan’s multiple
range test at p<0.05

A #>10° CFU/g &0 B3t B 7ol ExEs 5o #5540
2 AA7 Bbed £Ee YRR, 2asd Ao A9 Az, #
7H217k g 713ke] PE filmE4e] s 2 ), 294 % A45, ekl 2ATE &

AL BAglel A10%0] B3t Folw vl gEe] wAEA ghop v YA O
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Table 4-1. Amounts of added sugar to manufacture Jeung-pyun

Experimental factor(%)

Sample
Rice powder Sugar Water Salt Dry yeast

Control 100 20 45 1 0.55

A 100 15 45 1 0.55

B 100 175 45 1 0.55

C 100 225 45 1 0.55

D 100 25 45 1 0.55

A

A7t Mg BeRtdAM = VISR AYEFS 20%R)E AAsta
&
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M
fto

77t A

15%(A), 175%(B), 225%(C), 25% (D)= H5o] 2089 sidE

I RA, RB, RC, RD®] x3tez 49 A etgiaL, vl (R)e] 1AE Wl A7
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Table 4-2. Statistical analysis

‘Success’

Variable Sample(n) Ratio Standard error
the frequency
Control(R) & (A) 20 5 0.2500 0.0968
Control(R) & (B) 20 3 0.1500 0.0798
Control(R) & (C) 20 8 0.4000 0.1095
Control(R) & (D) 20 11 0.5500 0.1112

1) n = The number of panel,

Table 4-3. Z-Official approval of population proportion

. 95% confidence . Z-valu P-valu Significance
Variable . hypothesis

interval e e level

Control(R) & (A) 0.0602, 0.4398 -2.2361 0.0253 5%
_ _ 0,

Control(R) & (B) 0.0065, 0.3065 Hy P = 05 3.1305 0.0017 5%
Control®) & (C) 01853, 06147 WP =05 gequq o3711 5%
Control(R) & (D) 0.3320, 0.7680 0.4472 0.6547 5%

=, R#% 37 A, BE 27 AA S W Fo5F 5% = Hy 7 7175 o] A, BA

ol 50%E WA 33l Rel &ol mAA e A BE A9 &
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ojrE] o mpE HEEe] Fo|F ohns] 8 o] rEL AT %ol 05%,

1.0%, 15%, 20% = &2lste] AxsAth #sH 7= A 109, 2 1089S i
o2 05%9 ol~EE Mgt FHES vuTor MASE gRdS BUF Y9
1.0%(A), 15%(B), 2.0%(C)2] o]2~EE H7lste] Axste] vlud 3 gz 3 NE

& o shel 3wl WA AN Ex Ee wa FAsA A g

g HAMew FAsa, Eulge #d A4S S-Link(Ver22)E o] 83}

Table 4-4. Formulas for the preparation of Jeung—pyun made with different

level of yeast (g)

Sample Rice flour Salt Sugar Yeast Water
Control 100 1 20 05 45
A 100 1 20 1.0 45
B 100 1 20 15 45
C 100 1 20 2.0 45
o] iES AtFS G FWY WEPAAAE BT G 05% oAEE
A7kt SEE vade 2 AAFsta, 247 1.0%(A), 1.5%(B), 2.0%(C)e ol ~EE
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Arkstel Azstel FRL WERTOE Aste] s YAREL 4T AR 1=
neke W o Sof Rib A% AASIA AT A o] HFoldu Agetel R
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I} AT o= FE o #wol Ad™ FeTtE dolE Ut 22 FA S Table 4-59
2ok

Table 4-5. Statistical analysis

Variable Data number Success case Sample ratio  Standard error
Control(R) & (A) 20 9 0.4500 0.1112
Control(R) & (B) 20 8 0.4000 0.1095
Control(R) & (C) 20 4 0.2000 0.894

g mHleol tid A2 Z-HAAHE 485kl A B, C, DE A9d 25

w1l

RE Aelgd 83 227k i A4S AA8klal, 1 23+ Table 4-69F 20t

E

Table 4-6. Z-Official approval of population proportion

95% confidence

. . Significance
Variable . Hypothesis  z value p value
interval level
Control(R) & (A) 0.2320 , 0.6680 -0.4472  0.6547 5%
Ho: P = 05
Control(R) & (B) 0.1853 , 0.6147 -0.8944 0.3711 5%
Hi: P = 05
Control(R) & (C) 0.0247 , 0.3753 -2.6833  0.0073 1%
A ERH A ARECTF AAEHAE W T FF 1%E Ho7b 714 5o CAlss A
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O] ~E HI7MFRUTHC) AEZE7F =% 1.0%% 05%9] o] ~EE #H7e HI7ME(A,

Bshs HEE Ao/t 24 #eE & & AATh

ZHo Yeastd#e 2Hd F9L W FulE Table 443 2uh ¥3] 547
(MD-300S, ALFAMIRAGE, Japan)S ©]€3t9] Yeaste] %S @83 =39 3
S 54 33 SA3st SASE o83 FAAZE AAESh
Table 4-7. Loaf volume measure of Jeung-pyun

0.5% 1.0% 15% 2.0%

Loaf volume 67.37+1.71° 68.46+0.17" 68.55+1.01 70.70+0.79"

YMean+£S.E
“Means in a row followed by different superscripts are significant different by Duncan's

multiple range test at p<0.05
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3. 43 AMEBS JHule FU AR

e AEs AUE S8 Az ARE A4 AA SRl 19, 2%,

3%%E HA7tste] wrElom Als wighe Table 4-8, 4-9, 4-10, 4-11¢} #Zoy. %3
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teA s 98 AAPES AAE. 7HE Bed e A ke ¢e ¥
2 S AE IS Table 4-8% #Zgom, B Ame &S FAGHE F43)
Atk
Table 4-8. Formula for the preparation of Laminaria Jeung-pyun
Experimental factor(%)
Sample Rice Laminaria
powder powder Water Sugar Salt Dry yeast
Al 1 45 20 1 0.55
A2 2 45 20 1 0.55
A3 3 45 20 1 0.55
Table 4-9. Formula for the preparation of Pine leave Jeung-pyun
Experimental factor(%)
Sample Rice Pine leave
powder powder Water Sugar Salt Dry yeast
B1 1 45 20 1 0.55
B2 2 45 20 1 0.55
B3 3 45 20 1 0.55
Table 4-10. Formula for the preparation of Mugwort Jeung-pyun
Experimental factor(%)
Sample Rice Mugwort
powder powder Water Sugar Salt Dry yeast
C1 1 45 20 1 0.55
C2 2 45 20 1 0.55
C3 3 45 20 1 0.55
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Table 4-11. Formula for the preparation of Mulberry leaf Jeung—pyun

Experimental factor(%)

Sample Rice Mulberry
Water Sugar Salt Dry yeast
powder leaf powder
D1 99 1 45 20 1 0.55
D2 98 2 45 20 1 0.55
D3 97 3 45 20 1 0.55

4. #7gd me 99 B5Rs}

D AEE A4

WS 2@ S SAEAH S SAS programe o]&dte] Hirgrow TS
i AR fFoA A 0=0.05 7oA Duncan’s multiple range test® A &3t
of FoaE ATstdn. 44 Hrb=ol vivld S AIEE dopry] 9fF
F7He o) &9 A (Friedman analysis)S A&t on A4S £93H)

(Rank sum) AAOR §o142 BASAT 2zbel A7he] dg dejste] Az

sHe] ¥sAA A A= Table 4-129 231, QDA profile Fig. 4-13 2t}

Table 4-12. Sensory characteristics of Jeung-pyun

Additive Color Color Overall
Flavor Sweetness . Hardness .
Taste Intensity Evenness Quality

LO1 4.43+250Y* 4.29+1.60° 357+1.52° 4.00+1.73° 800+1.00° 586+1.35" 6.16+2.12°
LO2 586+1.77° 4.43+2.15" 514+157" 6.00+1.15° 6.71+1.11%" 571+1.25" 6.14+1.46°
L03 6.86+2.16" 4.86+2.54° 6.20+2.14° 6.86+1.21" 6.20+0.76" 6.43+1.62° 5.71+0.95°

POl 6.14+1.07" 4.43+151" 6.71+0.49" 4.43+1.72" 7.14+2.03" 657+1.51" 6.00+1.82°
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P02
P03

7.14+1.35%
8.29+0.95"

4.14+1.46"
3.71+1.60°

7.29+0.76"
8.29+0.56"

6.00+1.41%

7.43+0.79"

7.00+1.63"
6.86+0.69"

6.00+1.53
5.71+1.98"

5.57+1.90
5.14+1.95

MO1
MO02
MO03

5.29+1.49%
6.00+2.31*
7.14+2.19%

457+1.27°
3.86+1.21°
457+1.62°

5.57+2.23"
6.57+1.90°
7.29+1.38°

6.00+1.15°
7.43+0.97°
857+0.79"

6.86+1.57
7.71+0.75
7.86+1.21°

6.57+1.27°
6.57+0.98"
6.71+0.76

6.86+1.11°
6.14+1.25
557+1.51°

K01
K02
K03

5.28+2.36
6.57+1.27*
7.14+1.77°

5.14+1.77°
5.00+1.41°
4.00+1.63"

5.14+1.35°
6.43+1.81°
7.14+1.35°

457+1.72°
7.00+0.82°
8.57+0.79

7.57+0.96
757+1.40°
557+1.13°

2.86+1.46"
6.29+1.25"
8.29+1.25°

5.86+2.34
5.43+0.98"
3.86+1.35

1) Mean+S.D
> Mean in the column with different superscripts are significantly different at 0=0.05

level by Duncan’s multiple range test

. Pine leaves
Laminaria powder Mugwort powder Mulberry leaves powder
powder
1% L 01 P 01 M 01 K 01
2% L 02 P 02 M 02 K 02
3% L 03 P 03 M 03 K 03
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Flavor Flavor
0 10

Overall quality = Sweetness Overall qualit Sweetness
Hardness Additive Taste Hardness <% Additive Taste
Color . Colo .
Evenness Color Intensity Evenness Color Intensity
—e— L 01 : Laminaria powder 1% ——P 01 : Pine leaves powder 1%
—#— | 02 : Laminaria powder 2% —#—P 02 : Pine leaves powder 2%
L 03 : Laminaria powder 3% P 03 : Pine leaves powder 3%

Flavor
10

Overall quality Sweetness Flavor

Overall quality
Hardness Additive Taste

Hardness
Color

; Color )
Evenness Color Intensity Evennass Color Intensity
——M 01 : Mugwort powder 1% —o— K 01 : Mulberry leaves powder 1%
—#—M 02 : Mugwort powder 2% —m—K 02 : Mulberry leaves powder 2%
M 03 : Mugwort powder 3% K 03 : Mulberry leaves powder 3%

Fig. 4-1. QDA profile of made Jeung-pyun made from rice flour with added an

additives

oAlmE ZheE A7ERE el @), @A, Ao AEe 3%E HUHS Wk vh
& Fua B 3%, 2%, 1%3tdl= el Aozt gllth H7b=el w2 3%H
7FRE w7 B o U AL, 3% 1%t = el A E A e 1969k 2%

aEa 205k 36kelE frel At =4 Rtk Ae RAEE 1%6AARE Wt A
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27F G e 3%, 2%, 1%eow =tk 3
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32
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I
k
rr
-E L

Ak ARE 1%84% FHe] b Egda B

£9 7HEE A7MR S e 3%E HWUME w7 b Frha gubs Sl
3%k %3kl = A7 dlovk 1%k 2% Z1#]aL 2%} 3%3bel = fol A7k 24
ottt Hrb=el stk Ao Brs 3%E AHEE wrh 7bd S BrbE s
H7rEel ste] A4 2969 3%kl e Akvb gllar, Aol Aol A 1969 2%3%
of frelabrk flgleh Ed "t Mol #dkm, Ak, AAHR SRR 1% 2%
oo Frha B hEQIA A7 frel A it
gar Mo FAdEmE 3%, 2%, 1%L

h
2 Fua grrEgda 44 folAks glolem Mo A 3%d wrb b vk

gute 1%E H7HIe W7k g Fohm BrsQot 1%, 2%, 3%3el felAs
Aotk Mo FEst AwE 3%F ARG Wk b Fohn BAEAT 1%, 2%,
3063el RSV Wb ATk AAHRS] we 398 RS W aem AAAL W
£RE 1%E A7H0S 97k b Fom PARQE 3% 1% s fo547

Aot 1%} 2% L8lal 2%9F 3%7rol= F-9 27 =2x ekt

2) Friedman Analysis
7HE e AoR Sl Hutee s 9 T Als wishS Table 4-12%
Zeton e AR FE FAGHER SAHSAY. GAwIFRE(T), £A7HF(TY),

E7HF(Ty), BA7HH(THE H7H S8S 208 (FAH0%W of#AH0™) ol Al ol H =9
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AAE AASREL, st ol Aol Lotns] A BAAE 47 gz A
STk BT Table 103 2ok oF ol Ty o T,E vade W dAs

olzE ¥ AA 209 sid T Ty wro] Torth o shglvhar A gk fde] 14

o o], FAE 10W T 9%, A= 109 F 5% o] T ute] TyRth ¢ #wlth
o AdEF g e Teo] uto] TRt o stdokal AEg sido] HA 208 F 6
oo, wAE 108 F 19, oxE 108 & 59o] T’ wto] T xRt} t] mholtt
3 AEEl e ofushe Aol

Table 4-13. Formula for the preparation of Jeung-pyun

Experimental factor(%)

Sample Rice
Additive Water Sugar Salt Dry yeast
powder
Laminaria
99 1 45 20 1 0.55
Jeung—Pyun
Pine leave
99 1 45 20 1 0.55
Jeung-Pyun
Mugwort
99 1 45 20 1 0.55
Jeung—Pyun
Mulberry leaf
99 1 45 20 1 0.55

Jeung-Pyun

CRAIUEZEE(TY), & 47T, S7HF(Ty), B A7FHTHE H7He S8& 208 (8
AH0% o420l Al ol H = HAANE AASlaL, FAbsh o] Apo]E ol 7
el EAAGE 77wz AA skl H7Hd 3= Table 4-133% 2o d & &
Ty 3 ToE vugds o Exksh o285 @3 dA 2099 A & Tio gto] Tox
oo sklnka e sido] 147 oflal, @Ak 108 & 9%, A= 108 F 5

ol Ti9] go]l ToRu ¥ uhglvhal A o vt = Tpo] ste] TRt o kv
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A e o]l AA 200 F 67 oL, EA= 108 T 17, o= 108§
ol Tye] o] Tiwv o whelvka Aelslelee ot Zlojth
Table 4-14. Acceptance test of panel
The taste was not good
The taste is good
Ty Ty T3 Ty
Total - 14 7 8
T"  Female - 9 3 5
Male - 5 4 3
Total 6 - 3 14
T;”  Female 1 - 1 6
Male 5 - 2 8
Total 13 17 - 15
T Female 7 9 - 8
Male 6 8 - 7
Total 12 8 3 -
T  Female 4 5 1 -
Male 8 3 2 -

1) Laminaria powder 1% added Jeung-pyun

2) Pine leaves powder 1% added Jeung-pyun

3) Mugwort powder 1% added Jeung-pyun

4) Mulberry leaves powder 1% added Jeung-pyun

7S T3t AFE= Table 4-149F 2}
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Table 4-15. Rank sum & Friedman T-value

Rank sum
Sample

Total Man Women

TV 91 41 46

TS 101 54 47

Ty 71 34 37

T, 97 48 48
Friedman T-value” 26.6 -4.3 -10.2

1) Laminaria powder 1% added Jeung-pyun
2) Pine leaves powder 1% added Jeung-pyun
3) Mugwort powder 1% added Jeung-pyun
4) Mulberry leaves powder 1% added Jeung-pyun
5) Friedman T=[4/pt]XR? - {9p[t-11%}
p : The number of panel,
t : The number of sample

R : Rank sum

Friedman T#< X*EExHo] oato] 1%9] frolsFol s3ste critical Tgka} ]
3 P& v Friedman Tgkel o =7 ygiohd ghol] oisk fox7t JAAHEZ A}
ol A5 et 209 e A fFofxb AAE gre] Aozt Ak, Ak 104,
oz 109 A5 FIA7t 9AHA skt FUE I AAe AS & FH,
gAeh S, B FH, &9 TR for FEF 9o HAIamrt o o

F e A9 & 29, g0 29, 29 9, £9 $H9 o Haws
o]

wF, AR Aol #ANE JEe 1%° FoFEd dgE= HSD@
(Tukey®] thEAZH 1 AAH)o =

1970122 kA 73 coAdAe fERFE 1 Aelrt 197010l He AETs%
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AT, Tp, TibAE 0019] #9137 Agse] AR bl fogo2 2ol7t A
T A ST 9 AIETy, Ta 283 AET9F AlETy e+ ‘1978 dA el 0.019
FARA AGHA ok AR el Aol7h grks AES AL F Jom vhaA
2 d7be] 49 HSDghol 139012 #9187 Enms 7 Ao/} 139 o]
HE ARTS Ty 283 ARTys Tbels 247 fo4om Aolzh QA Aol
7 1398 BA @5 AET IS AIET,, T, Tygbel 283 Al 8Te9 Tugkel= 0.01
o FelAt AAEA el Aok frk: AEe Qe F Ak oA P9
HSDgte] 13921d] 2 ARzke] &AFA Hol7k ‘139 & WA 2o} 001 #9

A7) QAEA ekgka, Zh7zbe] Awzke] 2ol7} gith.

’

Mg Akl we weAg AAskel EA R HYFS 0%R)Z S o)
g 77 AR 15%(A), 175%(B), 22.5%(C), 25% (D)= ¥Hs°] RA, RB, RC,
RDE 7k 43t Rt @71 A, BE AAYS W RE o Bol Addx Rt 3

Al C, DE AA A& W= RS A98S Wk C, DE A9IAES w7k 24 Zol7t

g A0S Wk A Fon Gk Aw Ao FAmeh AAH WEEA 1%

AR HHeE 1%E 7S Wb 7B Fva 37 HAdv & S92 3], A
7HE mb Ao ZAm Ao #dEE 3%E AUFES Wb b Sva U HAdx
AAARJ T E 1%E 7S w7t 7P S H7F {3 8 S &

Ao Awel A%, MR ge 3% ARG Wk Eodhn Brh HAn v A
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material balance
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Fig. 5-1. Flowchart and Material Balance for Jeung—-pyun

Production Process
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Fig. 5-3. Overall System of Jeung-pyun Production
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4, A7IE 3 2T BAZE 7] wiEel AA kA FEe] Al frelsl ok

7} Microcontroller®} A AF5-3=9] A€

T AF S 9% Alo]§ programmable controller®] A Aol ARg-d A}
BErso A FYo] Rolati thdzl ek How THE F Y AL A
A3t th. Microcontrollers Microchips AFe] PIC Alg]= 5¢] 3ltel PICI6FS74E,
analog multiplexori= Analog Device AF2] ADGH06AS, serial communication chip

S 2¥ MaximAbe] MAX232CE A4 sk oh

W) Sensore] XA
PC /N dAANA Z4F ASE sensors: °|&3A FHiedH, &% sensori
thermistor(K type, 3 Ax)E, 5% sensors= hybrid® (SY-HS-200, A d2h)<

AAsEATE FA A=E YA E load cello] o] &= Ao|t}.

2) PIC mtolaz HEE2I 54
3

W A7bolal b HelolA] Ao thebe AFel 9

o
>
oo
o
ey
%0
o

it

@ 20MHz &2 A & ®H@ols Fdsk=d 200ns7F 2

1)
=

-> 2% 5009 76 HHolE R

m 4~12 7] JAEHES 7HA 3 otk

m 8~16 HE ADC Wdsta )

W 12~33 7|9 /O LEE 7MAa 9o LEY 25mAe] AFE 94T §
m AFtel welk USART(RS232C), USB, I2C, SPI] Serial Protocold 7a}ar
A th.
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m A EFol wEl PWM(Pulse With Modulation)& W#3te] DC 2E 7AEEZo] &
o] &t}

m HFE Flash ROMS A3 4= 9l

m WDT(Watch Dog Timer), Timer0o| A Timer2¢] 47§¢] Elo]wZ 7}x a1 ¢t}
@ Timer= RTCC(Real Time Clock Counter)Z 2|4 Clock< Count@ 4 )t}

® n o] A

A 2AF G Ao A= AW A 9 22T T8 AARCE A #E
& Qlojof dtm= o] HAd A CPUR  PICI6F874 one chip
microcontrollerE A4tk PICH2 -8 microcontroller %9 o]z HA
T8 oo, A Fo] FAEC dolA mlawF AYHFE HEow Ao FAE
A#e = vk =g W o]l AAVE 23kekA ool A MR 5l 387K 9

/O XE9} 82192 10H]E analog input port7} 7] wiZol AlS 2 Aojo] <3|

dg o]g38 4 9t} PICI6F874 chipe] B W& S Fig. 5-49F 2t}
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Fig. 5-4. Pin Diagram of PIC16F874

3) PICI6F874 mlolaz2 AEZFH A

52 34 1 DC 20 MHz

ZA ZzEa9d vrey 4K

dlolE wl=e 192

EEPROM dlolg w=gf @ 128

¢ ¥ ¥ E (interrupts) : 14 7}

=2 EEJ/O Ports) : Ports A, B, C, D, E
glolm 3 7N
Algld F4l 0 MSSP, USART

10 H]E ADC : 8 channels

m (w (W @ (= [w] [&] @ (@ [«

gol Al 35 N
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4) &%= 54 329 A7

7h 2% AlA

m AA %7 : Thermocouple K type
m AA A& @ 1.6 mm

m =74 ®e 0~ 1200 C

1}) Thermocouple EA+3] &
m AD595CQ (Analog Device Co.)
W =% A3 : 10 mV/ °C

m 23} +1 °C

t}) obd 21 HE]Z A (Analog Multiflexing)
Analog Multiplexor : DG507A
Differential 8 channel

5 A 1 +45V ~ +18V

w]  [w] @] [w]

Switching time : 0.6 s (transition)

2}) Signal Processing
@ Op-Amp : OPO7CP
m] Range & accuracy : -10 °C ~ 100 °C£2 °C

W &4 A% :0~5V
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Fig. 5-5. Circuit for Temperature Measurement
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Fig. 5-6. Circuit for Humidity Measurement

o[N

- 172 -



7 AN S A gl sl gl stereta, 4o W % Ale] Wy

of ojg FsE Aol B

fo
ol
k)
o
o|\
o)
>
offl
ot
>
[>
i)
rlo
o
oo
o
=
A
o
2
-
oX,
ol

High eMiciency of

Jeung-pyun
controller & Ehaving process
Antomation system information &
Automatic data
Klaintenance of | - logzing svstem

Termentation
condition &
Antmatic sieam

generaton

Improvement of

the Jeung-pyun

malking metliod |
Developiment of
CHperating syalem
sullware for
aperator

Fig. 5-7. Design concept of Jeung—pyun automatic system

- 173 -



Water Resarvoir

Contraller
Sleamer Fermenter
Relay
Board
Steam generator Humidifier

Fig. 5-8. The layout of Jeung-pyun automatic system
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AEZE tARldA nfo]az AEZH Age 7o 54 wgp AA Ay
o stEdojef Az ES A 9FE F71 "Wl vig Fash 53] Az ES) 0]
B vholaR AEFH ] Bhgel wet A Zzade] debxr] witelt. S

AESHE 28 A4F Azsl9 At ZEage] AR/ obd BE AgEol
7 wge] s 4n ved ZEage Agd Zzadg ne 9 £4

T JEE 7] 934, PBM-RoE STH ZAEEZ <2 MPUMain Process Unit) =

PBM-R5&= d 4214 A+ basiclolE 7|8FS® &}= PlChasicd ol & AH&3t
of 1Y 3= AEZgoly i3 =2 wRrgS /A g, ADC7F W
dHo] dom, HEEY i Agd S4le] 7hedh £E9 a9 J/OXEE 7}
A A= ARel Aol T FABE Aol At wiolar HEZE ot
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Table 5-1. Specification of microcontroller,

Jeung-pyun controller

PBM-R5 used of design of the

Memory (bytes) I/O port Special inner—chip
12bit ADC
Flash Memory : 64K .
RTC(Real Time Clock)
SRAM : 32K 34 ports )
Float operation support
EEPROM : 32K
RS232C support
Z9 39 AERE AT B A5 Axde FH T W5 ¥R W
Fo 37 =71 Ao, FAH AAE st AAHH, SAHE A AA Ao, A Hol
HE 7158 + v &9 e Z2ado] HQ857] wio] 1o e FE3 v
27} glojof @),
olel FH FAHo| Fad wg= Table 5-2014 X upel o] FH FAo] 1
8 Ao} vlx= Fob o 2Khyteo] ok,
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Table 5-2. Memory requirement of the Jeung—-pyun controller per batch

operation
Functions Type of memory Capacity of Memory
. Flash memory 17 KB
Operation system program memory
EEPROM 17 KB
Inputs of process condition SRAM About 100 KB
Measurement SRAM About 100 KB
Recording process data EEPROM 15 KB
Networking SRAM About 0.1 KB
EEPROM 1 KB
Others
Flash memory 1 KB
EEPROM 195 KB
Total Flash memory 18 KB
SRAM About 0.3 KB

Table 5-2014 B AEZg o /N a2 1:S A 43+ Operating System¥} 1

ZRa9S e W 283 Z2ad MEegE Astd 1 #4571 oF 25KB

_YE

rlr
_0|L
T
2
(00]
=
ol
o
)

of MEg7E S0t ol mEw T AEE S WX

NEE /SN TEAY F ek

2) vtela= FAEEZF(PBM-R5)Y TE 4
PBM-R5¢] 4ol wew 32709 45 LES 298 + Aok A= %

E 95 AdMe A S8 eAAM dHE= dolE e sob Alojst= Al
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of oAl violmz AEEele] H&H
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u ol shue] LEWOR LCD 1ES
Ak wpolAR AEZe 9 Mg XE & Table 5-3¢ e
Table 5-3. Port allocation of the microcontroller, PBR-R5 for the design of
Jeung—pyun controller
1/O default Port assignment Function
AD2~AD5 HEEYA S Ad A4S 9% Had X E
AD6, AD7 WEZ 419 enblex®
/020 1/023 9= ~71dS 93 29X E
Output
/016~ 1/O19 Al F-E $13 serial latch 8 XE
PICBUS LCD X5 T35 93 XE
X AlEg T8 g A% XE
ADO, AD1 44 volHE 948 ve XE
Input /024~ 1/027 9= HolHE 949 ¥e XE
RX AlEd FA5 9e ¢4 XE
4 BEAA oldE AAE S dv ofdE1 A= MPUY WidEo] gl
+ 871¢] 10bit-ADCE &3t 948 et
99 dolHEe EEPROMe Agsm, Fol 27 #4 dolg /1% 49&
5 gde TH AEEHAA T2E AFHE AF

o

57] 98 AgH L
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Fig. 5-10. Signal processing and Interfacing circuitries of Jeung-pyun

controller
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Fig. 5-12. Picture of LCD in operation
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Fig. 5-15. LCD and keypad of finished Jeung-pyun controller
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Fig. 5-16. Circuitry design of the actuator driver
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a) Upper layer b)Lower layer
Fig. 5-19. Picture of PCB for Jeung—pyun controller
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A AESYY 7F

K

11) 29

olN

The operating program of LCD food processing controller

" JP-System ver 2.00
" Foodenglab in SNU
"2003. 3. 17 ~

CONST DEVICE = R5
SET PICBUS LOW
LCDINIT

BUSOUT &HBO0;1
SET RS232 4800

LD
DIM I AS INTEGER 'FORE ¥
DIM J AS INTEGER 'FORE W2

Dim K(4) as BYTE '7]sj=¢l&dis
DIM DIS AS STRINGx14 'tlx=Z#o] &zt

W
DIM STEMP AS INTEGER "2AU g%
DIM SHUM AS INTEGER AR ESEE

DIM SHOUR AS INTEGER 'A%
DIM SHOURI AS INTEGER 'A
DIM SHOURZ2 AS INTEGER 'A

&

ox ox, O
olN B3
N ™~
ﬂ—‘m,
l>
S
N

DIM SHOUR3 AS INTEGER ' &% 7H4

DIM KK AS INTEGER DIS 917 8
DIM KL AS INTEGER DIS 1A
W52

DIM STEP AS INTEGER AP

DIM SS(7) AS INTEGER
DIM SV(7) AS SINGL
DIM TEMP(7) AS INTEGER
DIM HUM(7) AS INTEGER
DIM TIME1 AS INTEGER
DIM TIME2 AS STRING#*14
DIM TIME3 AS INTEGER
DIM TIME4 AS STRING+*14
DIM TIME5 AS INTEGER
DIM TIME6 AS INTEGER
DIM MTIME AS INTEGER
DIM ATEMP AS INTEGER
o
DIM ACT AS BYTE

Aol W
DIM SSH(5) AS INTEGER
DIM ACTCOMP(4) AS BYTE
DIM FERM AS STRINGx*14
DIM HUMIDY AS STRING*14
DIM STEAM AS STRING+*14
DIM MMT((5) AS INTEGER
DIM PSTIME AS INTEGER '€ A A=A A7+

DIM PSTIME1 AS INTEGER
DIM MM AS INTEGER

A 273}
STEP=0

DIS=""
STEMP=0
SHUM=0
SHOUR=0
SHOUR1=0
SHOUR2=0
SHOUR3=0
ACT=&B11111111
OouT 17,0
SHIFTOUT 1819,1,ACT
PULSE 17
MM-=0

2y st

10 CLS

LOCATE 0,1

PRINT " A& gk
LOCATE 0,2

PRINT ” A EF e
FOR I=0 TO 70 step 2
J=127-1

LOCATE 1,0

PRINT " "

LOCATE J,0

PRINT " "

LOCATE I1

PRINT " "

LOCATE J1

PRINT " "

LOCATE 1,2

PRINT " "

LOCATE ]2

PRINT " "

LOCATE 13

PRINT ”
LOCATE ],3
PRINT 7 "
NEXT I

4

20 CLS
LOCATE 0,
PRINT ”
LOCATE 0,

AR A o] A 2

l\Jomb—t
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PRINT " 295
delay 1000

for =64 to 0 step -2
j=127-1

LOCATE 1,0

PRINT ”
LOCATE J,0
PRINT " "
LOCATE L1
PRINT " "
LOCATE J,1
PRINT " "
LOCATE 12
PRINT " "
LOCATE ]2
PRINT " "
LOCATE 1,3
PRINT ”
LOCATE J,3
PRINT " "
NEXT I

of

4

4

oE
cls

30 ON INT(1) GOSUB 600
locate 0,1

print © THFTAH =AYH”
locate 0,2
print " -—> A7

31 713 = =gk B
DELAY 100

FOR 1=20 TO 23

IF 1=20 THEN

J=0

OUT 20,0

OUT 21,1

OUT 22,1

OUT 23,1

END IF

IF 1=21 THEN
J-1

OUT 20,1
OUT 21,0
OUT 22,1
OUT 23,1
END IF

IF 1=22 THEN
J=2

OUT 20,1
OuUT 21,1
OUT 22,0
OUT 23,1
END IF

IF 1=23 THEN
J=3

OUT 20,1
OUT 21,1
OUT 22,1
OUT 23,0
END IF

K(0) = IN(24)

K(1) = IN(25)

K(2) = IN(26)

K(3) = IN(27) 'NEXT w4 92

IF J=0 AND K(3)=1 THEN  GOTO
g o=

NEXT I

IF STEP=7 THEN
CLS

GOTO 40

END IF

GOTO 31

Ao 5

40 CLS

gt %7)3)
TIMESET 0,&H00
TIMESET 1,&H00
TIMESET 2,&H00

50 A1k 27

TIME1=TIME(1) 'BCD

TIME2=HEX(TIME1)

TIMES5=VAL(TIME2)

TIME3=TIME(2)
TIME4=HEX(TIME3)
TIME6=VAL(TIME4)
MTIME=TIMES+60+*TIMEG

’

ox
PN

.
T4

’

2,

e

14 3% 7]
ouT 2,0 ’'Ss1
ouT 3,0

OuT 4,0

OouT 5,0

ouT 6,1
SS(0)=ADIN(0)

OUT 2,1 'SS2
ouT 3,0
OuUT 4,0
OouT 5,0
OouT 6,1
SS(1)=ADIN(0)
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OuT 2,0 'S03
OUT 31
OUT 4,0
OUT 5,0
OUT 6,1
SS(2)=ADIN(0)

OUT 2,1 'S04
OUT 31
OUT 4,0
OUT 5,0
OUT 6,1
SS(3)=ADIN(0)

OUT 2,0 'S05
OUT 3,0
OUT 4,1
OUT 5,0
OUT 6,1
SS(4)=ADIN(0)

OuUT 21 'S06
OUT 3,0
OUT 4,1
OUT 5,0
OUT 6,1
SS(5)=ADIN(0)

OouT 2,0 'S07

OUT 31

OUT 4,1

OUT 5,0

OUT 6,1

SS(6)=ADIN(0)

"Xk WEk SS(0)7SS(4)
FOR I=0 TO 4
SV(D)=0.541+CSNG(SS(D)-4.1
TEMP(I)=CINT(SV(D))
NEXT I

'FEg W3 SS(5)7SS(6)
FOR I=5 TO 6
SV(D)=0.148+*CSNG(SS(1)+0.4
HUM@D=CINT(SV(D)

NEXT I

Az A

SSH(0)=SHOUR+SHOUR3
SSH(1)=SHOUR+SHOUR3+SHOUR1
SSH(2)=SHOUR+SHOUR3+SHOUR1+SHOUR3

SSH(3)=SHOUR+SHOUR3+SHOUR1+SHOUR3+S

HOUR2
IF MTIME<SHOUR THEN GOSUB 140
A E

IF MTIME>=SHOUR AND MTIME<SSH(0)

THEN GOSUB 150
1784 17

IF MTIME>=SSH(0) AND MTIME<SSH(1)

THEN GOSUB 160
RIS

IF MTIME>=SSH(1) AND MTIME<SSH(2)

THEN GOSUB 165

275407

IF MTIME>=SSH(2) AND MTIME<SSH(3)

THEN GOTO 170
FAA

IF MTIME=MM THEN

PUT DEC(MTIMEA4),” , "DEC(TEMP(0),3)," ,

" DEC(TEMP(1),3),” " DEC(TEMP(2),3),”
",DEC(TEMP(3),3),” , " DEC(TEMP(4),3),"
", DEC(HUM(6),3),CHR(13),CHR(10)
MM=MM-+1

END IF

GOTO 50

100 'STEMP>=ATEMP %&”] ON
ACT=ACT AND &B11111101
OouT 17,0
SHIFTOUT 1819,1,ACT
PULSE 17
RETURN
110 'STEMP<ATEMP #7] OFF
OuT 17,0
ACT=ACT OR &B00000010
SHIFTOUT 1819,1,ACT
PULSE 17
RETURN

120 "SHUM>=HUM(6) 7}%7] ON
ACT=ACT AND &B11111011
ouT 17,0

SHIFTOUT 18,19,1,ACT

PULSE 17

RETURN

130 'SHUM<HUM(6) 7}%7] OFF
OouT 17,0

ACT=ACT OR &B00000100
SHIFTOUT 18,19,1,ACT

PULSE 17

RETURN

140 "1A2E 5

)

)

100

'L Ao

ATEMP=(TEMP(1)+TEMP(2)+ TEMP(3)+TEMP(
4))/4

IF STEMP>ATEMP THEN GOSUB
"g7] ON

IF STEMP<=ATEMP THEN GOSUB
"2 g 7]OFF

110

IF SHUM>HUM(6) THEN GOSUB 120 '7}<57]

ON



IF  SHUM<=HUMI(6)
'7}%7] OFF
Y2z ol
LOCATE 0,0
PRINT ”
LOCATE 0,1
PRINT "71W:" " ATEMP,"C",” " HUMI(6),"%"
ACTCOMP(0)=ACT OR &B11111101

THEN GOSUB 130

174 $EF

IF ACTCOMP(0)=&B11111101 THEN
FERM="0" ELSE FERM="X"
ACTCOMP(1)=ACT OR &B11111011
IF ACTCOMP(1)=&B11111011 THEN
HUMIDY="0" ELSE HUMIDY="X"
ACTCOMP(2)=ACT OR &B11011111
IF ACTCOMP(2)=&B11011111 THEN
STEAM="0" ELSE STEAM="X"
LOCATE 072

PRINT  "2&="FERM,”  7}4="HUMIDY,"
Z2}=" STEAM
MMT(0)=SHOUR-MTIME
LOCATE 0,3

PRINT "1 E " MMT(0), % &
" A A A

e =gk W)

DELAY 100

FOR 1=20 TO 23

IF 1=20 THEN

J=0

OUT 20,0

OUT 21,1

OUT 22,1

OUT 23,1

END IF

IF 1=21 THEN

J-1

OUT 20,1

OUT 21,0

OUT 22,1

OUT 23,1

END IF

IF =22 THEN

J=2

OUT 20,1

OUT 21,1

OUT 22,0

OUT 23,1

END IF

IF 1-23 THEN

J-3

OUT 20,1

OUT 21,1

OUT 22,1

OuT 23,0
END IF

K(0) = IN(24)
K(1) = IN(25)
K(2) = IN(26)
K(3) = IN(27) 'NEXT w4 92

IF J=3 AND K(3)=1 THEN  GOSUB 500
"AA T > DAAA

IF J=2 AND K(3)=1 THEN

'RET] > YAHA

GOSUB 500

NEXT I
RETURN
150 12843+ 4
T2 Z 8 o]
ACT=&B11111111
OUT 17,0
SHIFTOUT 18,19,1,ACT
PULSE 17
LOCATE 0,0
PRINT  "ul:"” " TEMP(0),"C""
" HUM(5),"%"
LOCATE 0,1
PRINT  "7]W:"” " ATEMP,"C""
" HUM(6),"%"
LOCATE 0,2

PRINT "8 =X 7}%=X FA=X"
MMT(1)=SSH(0)-MTIME

LOCATE 0,3

PRINT "&743+4 "MMT1)," & 5"

SRER

A g W]

DELAY 100

FOR I=20 TO 23

IF =20 THEN

J=0

OuT 20,0

OuUT 21,1

OuT 22,1

OUT 23,1

END IF

IF 1=21 THEN
J=1

OUT 20,1
OUT 21,0
OUT 22,1
OUT 23,1
END IF

IF 1=22 THEN
J=2

OUT 20,1
OUT 21,1
OUT 22,0
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OUT 231
END IF

IF =23 THEN
J=3

OUT 20,1
OUT 21,1
OUT 22,1
OUT 23,0
END IF

K(0) = IN(24)

K(1) = IN(25)

K(2) = IN(26)

K(3) = IN(27) 'NEXT W+ 92
IF J=3 AND K(3)=1 THEN  GOSUB 500
"HAA T > AAAA

IF J=2 AND K(3)=1 THEN
'mEg] > AAA A
NEXT I

RETURN

GOSUB 500

160 273k & %

2% Ao

ATEMP=(TEMP(1)+TEMP(2)+ TEMP(3)+TEMP(
4))/4

IF STEMP>ATEMP THEN GOSUB 100
28 7] ON

IF STEMP<=ATEMP THEN GOSUB 110’
w87 OFF

IF SHUM>HUM(6) THEN GOSUB 120 '7}57]
ON

IF  SHUM<=HUM(6)
'7}%57]1 OFF

THEN GOSUB 130

T =E Y o]

LOCATE 0,0

PRINT " 27 @&3"

LOCATE 0,1

PRINT "7W"," " ATEMP,"C","  ",HUM(6),"%"
ACTCOMP(0)=ACT OR &B11111101
IF ACTCOMP(0)=&B11111101
FERM="0" ELSE FERM="X"
ACTCOMP(1)=ACT OR &BI1111011
IF ACTCOMP(1)=&B11111011
HUMIDY="0" ELSE HUMIDY="X"
ACTCOMP(2)=ACT OR &B11011111
IF ACTCOMP(2)=&B11011111
STEAM="0" ELSE STEAM="X"
LOCATE 0,2

PRINT  "r&="FERM,"
% #=" STEAM
MMT(2)=SSH(1)-MTIME
LOCATE 0,3

THEN

THEN

THEN

7}2=" HUMIDY,"

PRINT "2xF& " MMT(2)," & ="

A A A A

I E EH g B
DELAY 100
FOR 1=20 TO 23
IF 1=20 THEN
J=0

OUT 20,0

OUT 21,1

OUT 22,1

OUT 231

END IF

IF I=21 THEN
J=1

OuT 20,1
OUT 21,0
OouT 221
OuT 231
END IF

IF 1=22 THEN
J=2

OUT 20,1

OUT 21,1

OUT 22,0

OUT 231

END IF

IF 1-23 THEN
J-3

OUT 20,1
OUT 21,1
OUT 22,1
OUT 23,0
END IF

K@) = IN(24)

K1) = IN(25)

K(2) = IN(26)

K(3) = IN(27) 'NEXT w= 92

IF J=3 AND K(3)=1 THEN GOSUB 500 '##]7]
-> A A A

IF J=2 AND K(3)=1 THEN GOSUB 500
'BEI-> AAA

NEXT I

RETURN

165 '27-8 A4 147
ACT=&BI1111111

OUT 170

SHIFTOUT 18,19,1,ACT
PULSE 17

"ty el
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LOCATE 0,0

PRINT AN B " TEMP(0),"C","
" HUM(5),"%"
LOCATE 0,1
PRINT "7]W:"," " ATEMP,"C","  ",HUM(6),"%"
LOCATE 0,2

PRINT "#E=X 7[%=X TA=X"
MMT(3)=SSH(2)-MTIME

LOCATE 0,3

PRINT "&A 74 " MMT(@3)," & ="

T A A A

e gk B
DELAY 100
FOR 1=20 TO 23
IF 1=20 THEN
J=0

OUT 20,0

OUT 21,1

OUT 22,1

OUT 23,1

END IF

IF 1=21 THEN
J-1

OUT 20,1
OUT 21,0
OUT 22,1
OUT 23,1
END IF

IF 1=22 THEN
J=2

OUT 20,1
OuUT 21,1
OUT 22,0
OUT 23,1
END IF

IF 1-23 THEN
J=3

OUT 20,1
OUT 21,1
OUT 22,1
OUT 23,0
END IF

K(0) = IN(24)
K(1) = IN(25)
K(2) = IN(26)
K(3) = IN(27) 'NEXT W+ 92

IF J=3 AND K(3)=1 THEN
AT > DAAA
IF J=2 AND K(3)=1 THEN

‘mEF) > ANFA

GOSUB 500

GOSUB 500

NEXT I
RETURN

170 CLS

171 ' S22 =
TIME1=TIME(1)
'BCD
TIME2=HEX(TIME1)
TIME5=VAL(TIME2)
TIME3=TIME(2)
TIME4=HEX(TIME3)
TIME6=VAL(TIME4)
MTIME=TIME5+60+TIME6

ACT=&B11011111
OuT 17,0
SHIFTOUT 18,19,1,ACT
PULSE 17
IF MTIME=SSH(3)
180 'RE ¥AH B
MMT(4)=SSH(3)-MTIME
LOCATE 0,1
PRINT "ZA&4 54"
LOCATE 0,2
PRINT " " MMT®),"& F5Uch”

THEN

A A A A

I E =EH g B
DELAY 100
FOR 1=20 TO 23
IF 1=20 THEN
J=0

OUT 20,0

OUT 21,1

OUT 22,1

OUT 231

END IF

IF 1=21 THEN
J-1

OUT 20,1
OUT 21,0
OUT 22,1
OUT 23,1
END IF

IF 1=22 THEN
J=2

OUT 20,1
OUT 21,1
OUT 22,0
OUT 231
END IF

IF 1=23 THEN
J=3
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OUT 20,1
OUT 21,1
OUT 22,1
OUT 23,0
END IF

K(0) = IN(24)

K(1) = IN(25)

K(2) = IN(26)

K(3) = IN(27) 'NEXT ®A &

IF J=3 AND K(3)=1 THEN  GOSUB 500
A7) > AR 23

IF J=2 AND K(3)=1 THEN
'BEF) > AAAA

NEXT I

GOSUB 500

GOTO 171

180 CLS

18] 'RE FAH B
ACT=&BI11111111

OuUT 17,0

SHIFTOUT 18,19,1,ACT
PULSE 17

LOCATE 0,1

PRINT "SHAEAAA 2~ F 8"
LOCATE 0,2

PRINT "A&o)gtn A &332
LOCATE 0,3

PRINT " WA e

FIHE =g v
DELAY 100

FOR 1=20 TO 23
IF 1=20 THEN

J=0

OUT 20,0

OUT 21,1

OUT 22,1

OUT 23,1

END IF

IF 1=21 THEN
J-1

OUT 20,1
OUT 21,0
OUT 22,1
OUT 23,1
END IF

IF 1=22 THEN
J=2
OUT 20,1
OUT 21,1
OUT 22,0
OUT 23,1

END IF

IF 1=23 THEN
J=3

OuT 20,1
OUT 21,1
OouT 221
OuT 23,0
END IF

K(0) = IN(24)
K(1) = IN(25)
K(2) = IN(26)
K(3) = IN(27) 'NEXT w4 &

IF J=2 AND K(3)=1 THEN RESET '=x7] ->
SRR

NEXT I

GOTO 181

4%

200 cls

STEP=1

rELEAA

210 IF STEP=1 THEN
KL=STEP
GOTO 211
END IF

IF STEP=2 THEN
KL=STEP
GOTO 212
END IF

IF STEP=3 THEN
KL=STEP
GOTO 213
END IF

IF STEP=4 THEN
KL=STEP-3
GOTO 214
END IF

IF STEP=5 THEN
KL=STEP-3
GOTO 215
END IF

IF STEP=6 THEN
KL=STEP-3
GOTO 216
END IF

211 CLS

locate 0,0

print "-———-— HegzAdgd--——- "

locate 0,1

print "1.2%:"

locate 120,1

print "C”
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KK=104
DIS=""
GOTO 300

212 CLS
locate 0,0

locate 0,1

print "1.&%:"
locate KK,1
print DEC(STEMP,3)
LOCATE 120,1
PRINT "C”
LOCATE 0,2
PRINT "2.55 %"
LOCATE 120,2
PRINT "%"
KK=104

DIS=""

GOTO 300

213 CLS
locate 0,0

locate 0,1

print "1.&%:"

locate KK,1

print DEC(STEMP,3)
LOCATE 120,1
PRINT "C”

LOCATE 0,2

PRINT "2.55%"
LOCATE KK,2
PRINT DEC(SHUM,3)
LOCATE 120,2
PRINT "%"

LOCATE 0,3

PRINT "3.1stet& A7k
LOCATE 120,3

PRINT "m"

KK=104

DIS=""

GOTO 300

214 CLS

locate 0,0

print "-———- wyzAEA - "
locate 0,1
print "1. &%
locate KK,1

print DEC(STEMP,3)
LOCATE 120,1
PRINT "C”
LOCATE 0,2

PRINT "2.5 %
LOCATE KK,2

PRINT DEC(SHUM,3)
LOCATE 120,2

PRINT "%"

LOCATE 0,3

PRINT "3.1st® & Al H"
LOCATE KK,3

PRINT DEC(SHOUR,3)
LOCATE 120,3

PRINT "m"
DELAY 2000
CLS
locate 0,0
print "————- WE AN "

locate 0,1

print "4.2nd% & A 7+
locate 120,1

print "m”

KK=104

DIS=""

GOTO 300

215 CLS
locate 0,0

locate 0,1

print "4.2nd% & A 7+
locate KK,1

print DEC(SHOURI,3)
LOCATE 120,1
PRINT "m”
LOCATE 0,2

PRINT 5.5 AFA] 7F"
LOCATE 120,2
PRINT "m”

KK=104

DIS=""

GOTO 300

216 CLS
locate 0,0

locate 0,1

print "4.2nd% & A 7F
locate KK,1

print DEC(SHOURI,3)
LOCATE 120,1
PRINT "m”

LOCATE 0,2

PRINT "5.5 2} 2k
LOCATE KK,2
PRINT DEC(SHOURZ2,3)
LOCATE 120,2
PRINT "m”

LOCATE 0,3

PRINT "6.373+4:"
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locate 120,3

print "m”
KK=104
DIS:H//
GOTO 300

300 71 = dEE 2]
DELAY 100

FOR I=20

TO 23

IF 1=20 THEN

J=0
OUT 20,0
OUT 21,1
OUT 22,1
OUT 23,1
END IF

IF I=21 THEN

J-1
OUT 20,1
OUT 21,0
OUT 22,1
OUT 23,1
END IF

IF I=22 THEN

J=2
OUT 20,1
OUT 21,1
OUT 22,0
OUT 23,1
END IF

IF I=23 THEN

J=3
OUT 20,1
OUT 21,1
OUT 22,1
OUT 23,0
END IF

310

K(0) = IN(24)
K(1) = IN(25)
K(2) = IN(26)

K(3) = IN(27) 'NEXT w4 o<

IF J=0 AND K(0)=1 THEN
DELAY 500

LOCATE KK,KL
DIS=DIS+"1"

KK=KK-8

PRINT DIS

GOTO 300

END IF

"1

IF J=0 AND K(1)=1

DELAY 500
LOCATE KK,KL
DIS=DIS+"2"
KK=KK-8

PRINT DIS

GOTO 300

END IF

IF J=0 AND K(2)=1 THEN
DELAY 500

LOCATE KK,KL
DIS=DIS+"3"

KK=KK-8

PRINT DIS

GOTO 300

END IF

IF J=1 AND K(0)=1 THEN
DELAY 500

LOCATE KK,KL
DIS=DIS+"4"

KK=KK-8

PRINT DIS

GOTO 300

END IF

IF J=1 AND K(1)=1 THEN
DELAY 500

LOCATE KK,KL
DIS=DIS+"5"

KK=KK-8

PRINT DIS

GOTO 300

END IF

IF J=1 AND K(2)=1 THEN
DELAY 500

LOCATE KK,KL
DIS=DIS+"6"

KK=KK-8

PRINT DIS

GOTO 300

END IF

IF J=2 AND K(0)=1 THEN
DELAY 500

LOCATE KK,KL
DIS=DIS+"7"

KK=KK-8

PRINT DIS

GOTO 300

END IF

IF J=2 AND K(1)=1 THEN
DELAY 500
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LOCATE KKKL
DIS=DIS+"8"
KK=KK-8
PRINT DIS
GOTO 300

END IF

IF J=2 AND K(2)=1 THEN
DELAY 500

LOCATE KKKL
DIS=DIS+"9"

KK=KK-8

PRINT DIS

GOTO 300

END IF

9

IF J=3 AND K(1)=1 THEN
DELAY 500

LOCATE KKKL
DIS=DIS+"0"

KK=KK-8

PRINT DIS

GOTO 300

END IF

0

IF J=1 AND K(3)=1 THEN

IF STEP=1 THEN GOTO 211
IF STEP=2 THEN GOTO 212
IF STEP=3 THEN GOTO 213
IF STEP=4 THEN GOTO 214
IF STEP=5 THEN GOTO 215

IF STEP=6 THEN GOTO

'CLS

216
END IF

IF J=3 AND K(0)=1 THEN

"4

=

IF STEP=1 THEN

STEMP=VAL(DIS)
STEP=STEP+1
GOTO 210
END IF
IF STEP=2 THEN

SHUM=VAL(DIS)
STEP=STEP+1
GOTO 210
END IF
IF STEP=3 THEN

SHOUR=VAL(DIS)
STEP=STEP+1
GOTO 210
END IF
IF STEP=4 THEN

SHOUR1=VAL(DIS)
STEP=STEP+1
GOTO 210

END IF

IF STEP=5 THEN
SHOUR2=VAL(DIS)
STEP=STEP+1
GOTO 210

END IF

IF STEP=6 THEN
SHOUR3=VAL(DIS)
STEP=STEP+1
GOTO 400

END IF

END IF

IF J=0 AND K(3)=1 THEN'2#7]
z7]8

STEMP=0
SHUM=0
SHOUR=0
SHOUR1=0
SHOUR2=0
SHOUR3=0

GOTO 200

END IF

IF J=2 AND K(3)=1 THEN RESET
NEXT I

GOTO 300

400 CLS

LOCATE 0,0

PRINT "2&: " STEMP,"C ",SHUM,"%"
LOCATE 0,1

PRINT “1st@&: " SHOUR,'m "
LOCATE 0,2

PRINT "2nd2%: ",SHOURI,"m"
LOCATE 0,3
PRINT "%k
" SHOURS,"m "
DELAY 2000
CLS

LOCATE 0,0
PRINT 122+ & 9} Z=}
LOCATE 0,1

PRINT SHOUR3,"* ]
LOCATE 0,2

PRINT "Al o] gt t}..”
LOCATE 24,3

PRINT "A] 2t = A 4"

" SHOURZ2,"m

=134

410 719 E gk @
DELAY 100

FOR I=20 TO 23

IF I=20 THEN

J=0

OouT 20,0

]
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OUT 21,1
OUT 22,1
OUT 23,1
END IF

IF 1=21 THEN
J-1

OUT 20,1
OUT 21,0
OUT 22,1
OUT 23,1
END IF

IF 1=22 THEN
J=2

OUT 20,1
OuUT 21,1
OUT 22,0
OUT 23,1
END IF

IF =23 THEN
J=3

OUT 20,1
OUT 21,1
OUT 22,1
OUT 23,0
END IF

K(0) = IN(24)

K(1) = IN(25)

K(2) = IN(26)

K(3) = IN(27) 'NEXT W+ 92

420 IF J=3 AND K(2)=1 THEN GOTO 40 'Al¢]
R

IF J=0 AND K(3)=1 THEN
%713}

A7 > AR

STEMP=0
SHUM=0
SHOUR=0
SHOURI1=0
SHOUR2=0
SHOUR3=0
GOTO 200

END IF

NEXT I

GOTO 410

500 CLS

501" LA A
PSTIME=BCD(TIME5)
PSTIME1=BCD(TIMES6)
ACTCOMP(3)=&B11111111

OuT 17,0

SHIFTOUT 18,19,0,ACTCOMP(3)
PULSE 17

LOCATE 0,0

PRINT " dAIFA..... "

LOCATE 0,1

PRINT "&&" STEMP,"C ",SHUM,"%"
LOCATE 0,2

PRINT "1ST-",SHOUR,"m 2ND-",SHOURI1,"m"
LOCATE 0,3

PRINT "Z&#A2E-",SHOUR2,"m"

FIE JE g W)
DELAY 100

FOR 1=20 TO 23
IF 1=20 THEN

J=0

OUT 20,0

OUT 21,1

OUT 22,1

OUT 23,1

END IF

IF 1=21 THEN
J-1

OUT 20,1
OUT 21,0
OUT 22,1
OUT 231
END IF

IF 1=22 THEN
J=2

OUT 20,1
OUT 21,1
OUT 22,0
OUT 23,1
END IF

IF 1=23 THEN
J=3

OUT 20,1
OUT 21,1
OUT 22,1
OUT 23,0
END IF

K(0) = IN(24)
K(1) = IN(25)
K(2) = IN(26)
K(3) = IN(27) 'NEXT w4 92
IF J=3 AND K(2)=1 THEN
CLS
TIMESET 1,PSTIME
TIMESET 2,PSTIME1
RETURN' A 27 -> 4
END IF
NEXT I
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GOTO 501

600 RESET
RETURN

4. JAS9| Az} A AE 7tE

7t ARA=

Table 5-5. Characteristic of electronical components in Jeung-pyun controller

Name Characteristic Company
ohdz W EYA
16 A4 .
DG506A L Analog Device Inc., USA
°E
FYF TE
SHIE 284 949 &
7T4HC595 SHIE Alg|d ¥ ¥y &9 Motorola Inc., USA
3 914 &
» Schmitt trigger ¢I18 € L
7T4HC14 Hitachi Ltd., Japan
= Wave$} pulse A|A
A +5V TE
Max232CPE the] #E axtel ¥ vt Maxim Inc., USA
39 TE BRe 9 v
LED BV FE e
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(7h) AA

LM35DZ (National semiconductor Co., USA, nonlinearity only (1/4°C typical)<}
SY-HS-220 (SYhitech Inc., Korea, accuracy only (5%RH)E Z+7 &% MM &
T AAME ARSE A o] MM e 542 thE Table 5-63 2t}

Table 5-6. Characteristic of Jeung-pyun automatic control sensor

term Characteristic
= Linear +10.0mV/C scale factor
= Low self-heating, 0.08°C in still air
Summary
» FE5AL 4 to 30V
= Nonlinearity only (1/4C typical)
LM35DZ
(Natignailz Typical 04T at + 25T
semiconductor., . 5 5
USA) Accuracy Tested limit 1.0C at + 25T
Design limit 20T at Ta=Tmin
Typical 0.01C at + 25T
Line regulation
Tested limit 01T at + 25T
Rated voltage DC 5.0V
Rated power <3.0mA
Drive temperature 0760C
STl 2 Drive humidity 3079096RH
Custody limit temperature -3078>C
Custody limit humidity Within 95%RH
Accuracy (6%RH (at 25C, 60% RH)
(}) LCD

AEZY Y faEdeolE falA 707 x 388(mm) =79 LCDXE & (HLCD-114A,
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11272} x 4%, 47HA g2 Z£ES 274 9 £E 7hs, A9Y, tigla)o] A&
= Aok
Table 5-7. Characteristic of HLCD-114A
Term Characteristic
Size (Used Korean font) 11 #+2 x4 &
Size (Used English font)) 30 F4 x 4 &
Size (Used graphic) 128 dots x 64 dots
Font type 47}A] F EE, 271X 9F EE
HLCD-114A
Communication speed 4800 bps
Lighting LED
Real size(mm) 70.7 x 38.8
Coordinates (x, y) 07127, 073
. A3y

—

) =W AEZ79 PCB(Printed Circuit Board)$} 3|2 t]A}<l

o|\
o

H AEEHO 3I2ZEE OrCad Capture 9.2.2. 586 CIS(Cadence Design
Systems, Inc. \USA)E AF&3te] A7st9a, PCB =¥ tAk12 OrCAD Layout
9.2.2(Cadence Design Systems, Inc. ,USA)E A}&3tith. PCBY #| %2 PCB 3|A}
of ej&sto] A 2tsdth

2) T8 NEZEYY 54 2RE

54 EEO AAZe= LM35DZeF HS-SY2200] 247 &2 5% AA=E AL 5
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Fermenter Steamer

f=il on E A=ll_kri =

T

a) Front view

Fermenter Steamer

., Tap

W ater vapour inlet hole 'Huntt.'l-ﬂ-mrr.l,. din. )
(S0 mm;, dia.)

Bottam - L3

'E. fo 5" Bl II
" Steam
h} Top view penerator

Fig. 5-27. Structure and dimension of the main
body for JSA

71+ 3709 2=delgl 2~ E(350(300 mm, 1050 em?) o2 Yol 7 379 F
TFAE o FI & 16Kge WS waAZd 4 vk 2 & chamber
%5 Z2ES 98, 2® chamberd HAo+= 3Jvte w7l G0 mm,

3L

o} 283 A7) 7F57] (sonicator HU-5031C, 4HAl, 3t=)7} 57] ¥
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T AA 2 AFgE e, €A wE chamber ¢to® ZzpAEl #(s, 50mm)S
Ee w9t = F217]9 migdo= kWY A7) g7 2RE 28 3F77)
gtk

) JAS Hee] ¥rae] A7) 3=

H ZEE9 actuatord] HY FES A, SA7IS G Ftel A7) A

117

Ha(deo] wa)E AA s o

Relay, 25 kW, WYG 10Z4, Wyes.,, Co.)¥ HAF Ad7]= %3+s wlauvg

N

F~= 29 213 2ol 7719 SSR(Solid State

d

Contactor2 T4 %o 9t}

-7

| iYL

Fig. 5-28. Electrical wiring of JAS relay box for the JAS

1) SSR, 2) magnetic contactor, 3) terminals for output power, 4) terminals for input signal

Aol AFAUR JASE HEI), FA), Jh57), B ZESY oA o) R

o= FAH A
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Humidifier «=— Relay box |. s L. Monitor

i

Farrmemnter

S T -

o Gontrofler
f i
i i

Stﬁ’&mer

Fig. 5-29. Description of components of JAS

d¥l JAS+ Fig. 5-30, 31, 32, 33, 34 ¢ #rth
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Fig. 5-30. Picture of finished JAS

1) steamer 2) fermenter 3) humidifier 4) Jeung-pyun controller 5) relay box 6) monitor
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Fig. 5-31. Picture of finished Fig. 5-32. Picture of finished

fermentation chamber steaming chamber

Fig. 5-33. Picture of finished Fig. 5-34. Picture of finished JAS
JAS controller
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2} JASS A3 7+
JASS] AAst W ZEZE % RE TH 82F AAF F, RE F=d0] 7]

Sol & SR dolry] 98] A HAES Fsgdh. 1 A3 46 A¥e

o|\
)
filo

A3 Az wjeb 2o Fge v 747y 1.630kWeF 1.600kWeol ek dAlet

A¥= Table 5-8014 ¥i= nfe} 2o}

Table 5-8. The result of test run of the JAS

Power consumption (W)
Fermenter Steamer Jeung-pyun
controller
Designed 380 1200 3.0
Unloaded

run

Measured 364.8 1240 1.9

Loaded Designed 400 1200 3.0
run

Measured 387.5 1240 1.9

Table 5-8°l AAlR A= A4S 73 FAstEZ 320 Al Bl =EQH
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Fig. 5-35. Performance of temperature control of fermentation

process

Fig. 5-35914 ®™ W& chamberd &% T3S A 2L w7 23CY wo]i, A

ek 38T o 112 Aol 99 Bielol dastm, 381TelA Hg=AT.

B fARske, oF 2T w2 36 + 087CAHEANA AT 9o e 22 ad e
JASS] =¥ ZEEY7} 28 chamberE o438 2 ATHoz Aosta Ju+=

A 3toltt,

2) JAS X® chamberst T Rt & Zmukel

25 Ao 2E FH 2UH} AUFE H0%E AAdE FE =YL Fig

5-369F 2l Aojd FEo W= 46 £ 55% oAt
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Fig. 5-36. profile of humidity in the fermenting chamber of JAS
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Fig. 5-37. Temperature profiles of dough in dough in the Jeung-pyun

cup and steaming chamber during steaming process of JAS
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Table 5-9. Preparation procedure of automated Jeung-pyun manufacture

- Host computer power ON

Process JAS hardware JAS operation program used
- Jeung-pyun controller power
o - JAS power ON, ON
Initialization

- Initialization

Routine(automatically executed)

Setting process

set—point

- Set point displayed with process

time (min)

- Setting Routine- input

set-value using keypad

Confirmation of

ready state

- Push start button

- Onset the system

Load JP dough in

- Warming up the fermenter

fermentation process

- Check end-point on LCD

fermenter

Begin 1% - Activate actuator relays for - Fermentation routine,
fermentation heater and humidifier. - Measurement routine
Monitoring

Data logging

- Creation log file in host

computer

- SCI routine

Degassing dough

- Deactivate actuator relay for

heater and humidifier

- stay at running mode

Begin 2™

fermentation

t .
- Same as 1% fermentation

t .
- Same as 1% fermentation

Degassing dough

- Deactivate actuator relay for

heater and humidifier

- stay at running mode

Steaming dough

- Load fermented dough in the
steaming chamber,
- Activate actuator relay for steam

generator

- Steaming routine,

- Measurement routine

Monitoring Steaming

process

Display process data on LCDCheck
end-point on LCD

Data logging

Creation log file in host computer

- SCI routine

Curing process

- Steam generator power OFF

- Stay at running mode

Terminate process

Clean up for next batch

- Jeung-pyun Controller power

OFF
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2 AT s AdE FH AEs Al~de v &S A e
Z &2 nAv e} Wsne For FH AFd AlAES AL AA st a8
He 27 AR S-S v 2
Table 5-10. Total cost of Jeung-pyun automatic system manufacturing
equipment
(units : won)
Division Item Price Subtotal Total
Microprocessor 89,000
Controller 71€} IC chips(LCDEE X3}) 128,000 237,000
PCB Board A=} 20,000
Fermentation chamber 180,000
Fermentation
Sensor 12,000 21,7000
equipment
5% Alo] Actuator 25,000
1,655,000
Steaming Steaming chamber 180,000
215,000
equipment Steaming Actuator(Heator) 35,000
A g 7+ 65,000
Control g 123,000
71e} F% (SW, Relay--) 58,000
e AQmv 2 F3 850,000
SR 863,000
Accessories(Hd A, YA}, & F-) 13,000
2 AN G 22 19 RANE AEANE Eaehe] 2% AN £ 123%
2 shglon, MENE $H Ax FAL A e Amu, 476, FAw
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el
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T b4 s w, s THEAEEFA Y F3FS Table 5-113 2t} 7|4 F

Aol AHEEHE= AR 7HAS 2442 Table 5-129 2t

ol
o
(o]

THES v WEHe] gor FHATIHANATEE ol&F 1

hul

d FHE2
124,628 01w S 9] 45ge] @7l shvhe] 7FA2 of 1259 ol

Table 5-11. Total costs of Jeung-pyun manufacturing process

(unit : won)

Calculation basis Total

Initial investment x 23% +360

Fixed cost = 1655000 x 0.23 +360 1,057 won
= 1057
Purchase
70 wonx 10007}
cost for
. = 7,0000 won
material

Electric 20kWh x 54.6 won

124,628 won
costs = 1,365 won
Variable 193571
cost _ Initial investment x 2% + 30 i won
Maintenance
= 1655000 x 0.02 + 30
costs
= 2206

Hired labor Labor costs
costs = 50000won/day
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Table 5-12. Materials

cost of Jeung-pyun manufacturing process

(unit : won)

Item Weight Price Total price
Rice powder 26.5g 53 53,000
Water 13.99ml 0.001 1
sugar 4.25g 3.433 3,430
salt 0.21 0.159 159
Yeast 0.185¢ 9.67 9,670
Total 45g 70 won 70,000 won
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