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Development of rice—soybean paste

preferable for new generation and its

processed products
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SUMMARY

I. Title

Development of rice-soybean paste preferable for new generation

and its processed products

II. Object and necessity

1. Object

1) New soybean paste manufacture engineering development

2) The product development which uses the rice of the superiority
which is produced from Jincheon and the bean

3) The sauce development which uses the rice—soybean paste

4) Healthy function characteristic study of rice soybean paste
(anti—oxidation, High blood-pressure prevention effect,
hyperlipidemia prevention effect)

5) The research for the application of the rice soybean paste

(Analysis of economy, commercialization, industrialization)

2. Necessity
1) Technological side
-Diversification of soybean paste materials
—Internationalization and modernization of tradition food
2) Economical - industrialization side
-1t promotes consuming of the rice.
3) Social - cultural side
-Production of aesthetic style food it will be able to induce a

change to dietary life of the young people.



III. Substance and scope

10

. It establish formulation and manufacturing process ricesoy-bean

paste and it develops the product .

. It study the quality characteristics of rice—soybean paste ( pH,

salinity, chromaticity, reducing sugar, amino nitrogen, ammonia
nitrogen, yield, sensory test, microbe test ).

. It uses rice-soybean paste and it develop a fried porkl[chicken]

cutlet sauce and bread jam.

. It develops the technique which makes rice-soybean paste with

the powder.

. It uses the soybean paste powder which add medical herbs and

it develops the granule product.

. It study the rice-sobean paste in vivo experiment (anti—oxidation

effect, ACE inhibition effect, enzyme activity, hyperlipidemia
inhibition effect).

. It study the storability of the rice—-soybean paste with

temperature and a food additive difference.

. Commercialization it makes the rice soybean paste. And it

investigates the equipment of the machine.

. It study consumer (70 families) acceptability of the rice—soybean

paste.
It analyzes the economical efficiency of the rice-soybean paste.

. Result and conclusion

1. Result

iy

2)

3)

4)
5)

6)

Product development completion of rice soybean paste

Quality characteristics study completion of rice—-soybean

paste ( pH, salinity, chromaticity, reducing sugar, amino nitrogen,
ammonia nitrogen, yield, sensory test, microbe test )

Fried porkl[chicken]cutlet sauce and bread jam development
completion

Powder technique development completion

The rice soybean paste granule product development completion
which adds Medical herbs

The animal experiment completion which uses the rice soybean



paste(anti—oxidation effect, ACE inhibition effect, enzyme activity,
hyperlipidemia inhibition effect)

7) Storability study completion of rice soybean paste
(temperature and a food additive difference)

8) Industrialization completion of the rice soybean paste which is
manufactured

9) Consumer (70 families) acceptability of rice soybean paste
research completion

10) Analysis of economy completion

2. conclusion

1) Konzession registration completion the manufacture technique of
the rice soybean paste ( Konzession 10-0676368)

2) Domestic scientific—journal treatise 1 volume publication

3) Domestic scientific-publication 2 volume

4) Technology transfer and utilitization promotion through joinable
enterprise within 2007 year

5) Publicity activities through domestic speech
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Table 1. Compostion of basal and Hypercholesterolemic diet

Ingredient(%) Basal diet Hypercholesterolemic diet

Corn starch 35 64
Sucrose 30 -
Casein 15 15
Lard - 8
Corn oil 10 2
Cholesterol - 1.5
Non-nutritive fiber 5.45 4.45
AIN-76 vitamine mixture 3.5 3.5
AIN-76 mineral mixture 1 1
Choline chloride 0.05 0.05
Total 100

Agdelsl FHE 15% THsHEN BEY % BAIALHEL 27
(70 mesh)E W] 247 0, 2, 4, 6% A A7Feke] 71w elst 4o
S,
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Table 2. The composition of experimental diets and cholesterol given

each group of male rat

) New .
Basal diet . Choline Cholesterol

Group Material )

(%) chloride(%) (%)
(%)

Normal 100 - - -
Control 98 - 0.05 1.5
RD 2 96 2 0.05 1.5
RD 4 94 4 0.05 1.5
RD 6 92 6 0.05 1.5
PFF 2 96 2 0.05 1.5
PFF 4 94 4 0.05 1.5
PFF 6 92 6 0.05 1.5

RD : Rice Doenjang, PFF : Powder of Functional Food

= = | 9A s¢ler SRe "ol FHTFE U
A AotFo] AHETE FAHES st Aol 1.5% FdlzHE 2
0.5% Cholic acid ¥} S-(70 mesh)Z W A¥ 3 2 ka4 7k
F5 2470, 2, 4, 6% ol HA HA7rete] 7]EALE S 4o ARE- SFQlT)
AtESt S8 WY oA 104 AHFS SAHsSA, AT 5Yrtt
AER ATs7HEs Ao, AFTs7tee AFssrrEs ArRAd
FOow o] ekt
4)E A 54

Aoz HE gt Y-S -50CNA YesHASHA Asparatate amino
transaminase (E.C.2.6.1.1.: AST, Glutamate oxaloacetate transaminase,
GOT) % alanine amino transaminase (E.C.2.6.1.2.: ALT, Glutamate
pyruvate transaminase: GPT), Lactate dehydrogenase (E.C.1.1.1.27. :
L-Lactate : NAD"oxidoreductase : LDH), Cholinesterase (E.C.3.1.3.8.:
Acylcholine acylhydrolase; ChE), Amlyase, Protein, Globulin,
Creatinine, Glucose, Triglyceride(TG), Phospholipid (PL),
Cholesterol(chol.), HDL-chol.,, LDL-chol.,9] &A1& &3 EA7](Model
Drychem. 3500, Fuji co. Japan)& o]&&4]3lc}
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SFEARE A 4 AH

67124 ZEE e ARE T4 10% 20 &0 Wo| ugd
S FstEn A HAAE ZYggES e oA ofget Erh

w s APl 3 A, B 23S g SA dUiske] 10%
formalin A &M Yol 24A7F AANZ F ZF XA HE 47 5m

FAR Zep 24X FAETE v 70%, 80%, 90%, 95%, 100%,
100% ethanolel] zFe|2 ©7F &3 & xyleneo] &3 9 3I}AHS 7
] paraffin waxs ¢ £4S W59 WYEAZ] T microtome 2 5um
FAR AZ thg gelatino] EOJ3l= 48750T 9] &z ¥4 slide
=2 WA 60CY A&7 AZXAZ T8 Hematoxylin-Eosin G20 =2
A d s, A =g Ve A4S vy 98kl 2% Cholesterol
2ol BlFH o] ZAWstE Flakglt).

Hematoxylin-Eosin A 3}A L xyleneodl A 108, 100%, 95%, 90%,
80%, 70%—ethanolell A}el|& 1337+ ©10] paraffing A|AsL S22
EoA 587F A3 S 0.1% Harris—Hematoxylin(in 95% EtoH) <
folo|A] 778% Fob T F 32 B2 FA3aL 1% HCl-alcohol
So] 3743 wEA A} F FA FxREE 531 T oA
ammonium &l 3743 wW2A A5t 10% ¢ 2= FxREl
A Bt oS eosin o] 778EZ dol AT T 70%, 80%, 90%,
95%, 100%—ethnolell AF&l= 1 &<t @1o] @FAZ1 =  carbonyl
xylene &Hof 27 3% FFACH7}F xylene o 534 33 @ F oA
ol Eo} AFXAZl t4¥ Canada balsam C2Z E3t9] slideE wHE9]
B3t dAujdo g Hzsirt,

7) FFx2# ] AW A2 Sudan black B GAH o= S
8) txA o Fel2HE 942 PAN g os g

f
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w3l 121Col Al 503t autoclaved}al éixlgl- e oz A x3A

= o) 220
= U iﬂ’\]ﬁo] A ] °”jr T J48 F E7MA SEE]
o] of mA &2l ALl FEldt™ R autoclavedtis WHS o]&33th 1
gub g e T 2 ded, T x4o] wuketd Hjs) &S
F0 A A %A autoclave S AL #oke] zF HEp SAEA L SE
o] Wol T XA Az AT}sA] ol Aeto A ZA s WHS HElE Y
t}.
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2

A=
E2g7)(15C, 5hr)

&bl A S AH2hr)

40C= I

Aspergillus oryzae (95 FA12] 0.2%)8%

g (30T, 72 hr)

A%

-

XA

a9 1, B3R A2

(2) BF] Ax 2L g
3 & AIA, T TS g wEl Yar, ol A
TE 12%7F HEEEa, B8 ol 50% HE=E HUbste] @

skl o™, 30T incubatorol Al E A ZiT}.

B7] 9ete] F8 vFRanAES o8t IS Azt
stetd WslE SASIGTh BIAe Wby oR Wol ALgEE Asp.
oryzacs AH&3FLAL, wlFAZ = FLHF Azl @Wol o] &E= Asp.
oryzae®t A&wFHae] F2 dofstar U=

soitt. o] wf Zhzhe %
& Had o]g3kith =
o] dAe] AR Yof UL, B subtilis HE WlF+= Aol FAPHAL

v = FH 7 F4E A

oh) At Fo) A4 i 2add
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(1) vl

HeFo AIAE 10, 30, 50% &t B3A HHFS AFs S
™, ol thd thxe = wF 1009 dis] #& 10, 30, 50% &3 ¥
A3, geFa AS e vHER 80%= shar, YA 200 s ’é"ix
o} wW]Fo] H&S 7Zb7F 101, 1:2, 2:112 3 BHEFS A %3] o] 3}8h
& A R 9T

AN

J]m

3 3. &I Fo] wjetv]

A& wH=T 2 ey 2 SA]
1 90 10
2 70 30
3 50 50
4 100
5 10 90
6 30 70
7 50 50
8 40 40 10 10
9 40 40 14 7
10 40 40 7 14
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(b pH

Azvign 7 o2 @de] pHE wav|gtel wel AHE A e
T AFAE e \AERTeE FEdT o] &
dHA o R Eokon, WrE 2574 EE AlRelA 0%94 pH 7.&_&736&-%
Efo] 5.804 6.6 AtolSitt. wWFo &S 74zt
= %7] pH7} 6.776.82 UE Algol| v
pH#S Eth EE AgddA wgr|gto] Al %
o oA I8 4 T AEY drEE R BAEE FUIY &
2 pH7} 7HA&8h7] wito|th.

E 4 Azt ohe 2 pi
o W7 (HF)
A 5 1) o) 0 2 1
90 &4 10 6.2 6.1 5.9
70 &514]30 6.1 5.8 9.7
350 2=A]50 6.0 5.9 5.6
H = 100 6.7 6.6 6.3
w590 210 6.8 6.6 6.3
w5270 230 6.7 6.6 6.3
550 250 6.7 6.5 6.1
40 240 #1510 #514]10 6.2 6.1 5.9
40 40 w514 B51A 7 6.2 6.0 5.8
F40 & 40 W5 7 A=A 14 6.3 6.1 5.9
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(th =

W71E vEidl= L @
s g, tggow geFd & Az,
o]-&3te] A

Azg AE7F Lgke]

X0
%L,

ALO.
20

Ll

= =
=

Fol #=AE )

=
T

=
=
=z

H

ol mlge] wan Fodve] Mow Qlsf Lgko] wot

2N
AN

KeR
=
g7

= 2% ol Ltol Wi
i), Ee W
e
kel

et A

RERLAY

F90 #2410

68.14

63.73]60.9

21.5

18.47

18.1

70 #3430

67.81

62.27/60.4

20.89

18.88

19.1

50 &ZFA50

71.52

62.69/61.8

2.97

2.85

3.3

20.66

18.08

18.4

w100

4291

39.22|35.0

4.61

5.21

5.2

13.6

11.22

8.7

90 10

43.14

38.68|36.0

4.51

4.63

5.3

13.12

10.5

9.3

w70 230

44.37

40.25|37.8

4.51

4.7

4.7

13.63

11.16

9.9

=50 #50

45.63

42.09140.3

4.39

4.39

4.8

14.11

11.74

11.4

F40 240 w510 232410

63.16

55.43]53.2

3.39

3.51

4.3

19.15

16.28

16.6

T40 240 W514 2A 7

65.12

57.89|54.1

3.32

3.27

4.2

19.57

16.94

16.6

T40 2 40 W5 7 BAA14

61.57

53.32|50.7

3.67

3.77

4.7

18.28

15.87

15.5
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@) s F3
94 44 F drhbe 9k 3R o8 dehde® g A44

ol e A ngth 7 ARE SAFl wE AAF FFo] oz

St o 4R F e del ¥84E YT Ty woe 4

& Btk ot & Fo| ARAo] @) wFolw wWFEge] feggol

He e ARALe] AV a, vF Fo| uyEe] 2go] sl

ol 2ul7h @] Wl Azt

Asof gz} ohe g sdg
FATTH%) 2a71HF)

A s uf o] 0 2 4
F90 Z=A10 63 70 53
70 2517430 93 80 70
350 &= A]50 114 139 112
W5 100 51 51 48
o590 210 79 64 62
w70 230 116 124 110
w50 250 151 166 172
F40 240 w510 23410 140 157 163
40 240 w514 &=A 7 136 174 148
T40 2 40 WlF 7 BAA14 140 153 149
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160mg% ololofo} @k 7 AR BF w@F AFHE
Holdel FF< btk A o Fo) Hlgo] FL5F opuwy
ol L, o] FEMAeNA FeF opvlmu) Ak Fe] Aolof

o7 Belt},

¥ 7. ARuga ) g g ofu e d s

of 1] = B A & 9 7 7HE)
(%)

A 5l 3] 0 2 4
390 25410 357 303 742
370 BFA30 266 362 728
350 2FA]50 315 331 658
w5 100 966 1036 2317
=90 210 945 971 1946
W70 230 770 772 1442
w550 250 686 595 1001
40 &40 w510 #A=2A 10 483 411 777
40 240 WF14 B=A 7 427 344 707
F40 & 40 W5 7 B3A14 483 436 861
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WFEE olgd T Wazy] gEUcluds FFol e T 4
a4 % ol gd AmmTl Ekor Ao o] 40%, Aol ol
40%Q) AN E e pEUold] AAFE e

£ 8. Amwigulsl e BeEge gEyoleda

ELU oA & HE 7
(%)

RER ] 0 2 4
390 #5410 572 480 484
70 #3430 611 444 398
50 &350 467 413 415
= 100 1248 459 209
W90 210 1444 684 286
w70 230 1300 987 495
=50 250 1753 1425 837
40 240 w510 252410 1661 1194 911
T40 240 WF14 Z=A 7 1309 1109 871
F40 & 40 w5 7 23414 1954 1373 989

Hax71e FETFS 52755% MR AlEgtelE & Aolrt fldd

C oy RErh Jdggel weh sl dexriEa 14 o S7hshe]
HE 258 54760% AEAAA ®Fe] TlFel AshA Gk o)l wE
X L
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WEFE WA F S A0l oA el Wzt 30901491 A
Bl FRGFel B9 JF AP Wk merd melAs ol
Foll Bz ] wigHlE 22 10%, 15%, 20%= § A2 237 10, W5
1008 35t 892 Azstol 1 S4S Uvngeh

& 9. g
A= T &5 il
1 90 10
2 85 15
3 80 20
4 70 30
5 80 10 10

£ 10, ARG B aRge) SR, o, duods $3

B T obH] - A 4 Lol A A
(%) (mg%) (pg/do)
390 25410 48.6 364 443
385 #1415 51.0 448 500
380 51420 54.5 392 400
70 A=1430 55.1 392 412
380 #31410 w5 10 51.0 560 521
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h A=
gl e wEge] Mt thgdt gk #mAd o] Hobd
5% w3 Mol AAow, WFE AR T W ghol WA ebdt.

T 11 Augns) ge aede) an

A 5 ul ] L a b
90 25410 61.57 5.21 18.57
85 &51415 59.84 5.62 17.4
80 21420 56.96 5.501 17.66
70 251430 55.92 5.56 17.18
280 #A51A410 HHF 10 50.32 6.05 14.18

(th A5 AL

ol <]
Zpol7k Ao flled AAAR] Vzmep FrjeM = BAAE 16% Wi
g Aol 7MY w2 AE Aol 2IA HUMEA AlxA] o] WER Eiet
= Aol 7HE v AR Aoz yEgt

sto|
ol =Y
oot 43k ok
ok A4zt

a4 2. Az e wjguE e 9] deAA A3



2

b3

H9 Ax A4 21448 daa

P AgollA &34 156% H7btd 234 10%, w5 10% 7k
o] A wiH|R Mol F ARE 717} 10, 20, 30T 2EolA 55
2 AFsA m AR WEE Auugith B3A 15% wigEge] A5
10T, 20T, 30T 2E X0 gyt Aol wet F757t S71s)
o7t g AFARY A Aoy A5 A 10%, W 10% H7bE
30Ce 2%o A @a 2FARY F47F AR, FFols 2= A
Agle] WF 10% H7bre] #7F gekern arel = 30ToA TaAzl
A5 7HE shokt

kit

M

H

5
W

o

—

I 12 HaeEE g ARG vAES
2% |[2as)n FaeE
(logCFU/g)| () 10T 20T 30T
wan | was | 3519 | @ | 9519 | s | 9519

0 5.6 5.5 5.6 5.5 5.6 5.5
1 5.7 6.1 5.5 6.1 5.7 6.1

s 2 6 7.9 7.8 6.9 5.9 6.7
3 6 7.4 6.9 6.8 8.1 6.7
4 5.8 6.8 5.9 6.7 6 6.7
5 6.1 6.6 6 6.4 5.9 6.7
0 3.4 3.1 3.4 3.1 3.4 3.1
1 4.1 4.5 4.1 4.5 3.6 4.5

sao] 2 4 4.4 3.9 4.4 3.9 4.4
3 3.9 4.4 4 4.4 3.7 4.4
4 3.8 4.4 3.7 4.3 3.6 4.1
5 4.1 4.3 3.8 4.3 3.8 4.2
0 4.4 4.3 4.4 4.3 4.4 4.3
1 3.5 3.6 3.4 3.5 3.4 3.3

an 2 4.6 4.4 4.1 4.3 3.6 3.6
3 4.5 4.4 4.1 4.1 3.6 3.5
4 4 3.8 4 3.8 3.8 3.4
5 4.3 4.2 3.8 3.8 3.8 3.5
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A2 10% H7btRcr =tow Wiyl g wel 1 X7 AH
= 27w AP wet F oA
T EFA 37 o]F9o YT sheFo] sy AlFEl=d, oA ©HAF

Wl mAge] Asetid G AR gAY wEow Bk

3 e
(%) 10T 20C 30C
o || A [sans) WRS =] U7
0 140 108 140 108 140 108
1 164 129 190 155 207 189
2 176 125 185 151 171 181
3 211 154 206 175 228 195
4 262 188 211 194 201 185
B I E
AEAF] FrE AYEAMRE AAY 75 gton oy 7hA Ty
Ao olgd g AUv AEF] AxE M E vEd 22 230
st s,

(1) 2o AotoA 2A17F Z=x}8ta, Z& E&71%x] 11F o) E autoclave
oA 50% 7HEd ¥, 40CE ¥asid. dze Aoy Fo| dx5F
9 0.2% Asp. oryzaeZE =33 30°C incubatorol] Al 72A17F W& A
71 & fdzxste] ZA 9 WFE et

(2) Z3A] A4 F85%, &3AA] 156%°] wigtvlZ, dedaFY Fr&

=

Ay BEAE Z 80%, BFA 10%, "WF 10%< wjdv&z E3ts)
o HAS A F3h)
(3) AxwE DAL 30T incubatordl A TEA]7)]a Ta7|7He 3F oY

= g
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3 14. General components in Doenjang

Samlpe
Component Traditional |Commerical |Commercial . . .
. . i Miso |Rice Doenjang
Doenjang |Doenjang(1) | Doenjang(2)

Moisture(%) 50.2 53.0 52.4 54.5 59.9
Crude lipid(%) 7.4 8.3 7.6 9.5 6.1
Crude protein(%)| 18.2 9.4 9.8 9.3 10.6

Ash(%) 18.3 13.3 17.8 10.3 10.5
Crude fiber(%) 2.2 1.3 1.2 0.9 1.0
Total sugar(%) 3.7 14.6 10.2 15.3 11.9

pH 5.b 5.0 5.0 5.0 5.6
Total Acidity(ml) | 24.4 23.9 30.6 23.6 26.0
Salt(%) 18.74 16.8 16.3 13.2 13.3

ofu| A A 4o TEke 207.2~440.2mg% B E A B °F 0.5~1.19A =
ztol & e AL QT Al XdEEWQ 7M. AEEFY oAb AAa R

7}308.4, 234.0mg%)el A Aol7k AUeh Ed o5 u5e] 60~90% wﬂgm
A AFRA vskel R BEE hehlelth, A% F#e Aol 1e e
°! dagel weel e ABELE oinlg sl pegel WxaA
ookgh vtk mash et pEUobe] AaE obulwmd divt i)
of AYEE RO AR B F B s el Hrw st
A Z
A
t}
7

Lo

|

I I S O
ES 094 FAN s Btd s e wdun @
= AN AEGR
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ofr=AbE B 17E HEHNSH, I F freohr et 2.8~5.2%°] W
A2 A8 0.7~1.290¢ Zpol7F yeEpiATE. Zb ofn =4t T glutamic
acid7} 7F4 ©ko ™, leucine, alanine, lysine % valine 59 <22 e}
%o ™ methionine, tyrosine, cystine®] At} ¢ T& AEvF=E 9097
=X 7 AAFNA glutamic acid7} A FElolm|x=4te] 25%F 4 71 B
kil 1 TS 2  aspartic acidZ} %2 ol ST B Ay
aspartic acid7} ®w]-9- A3 glutamic acid®} histidine &% o]

NAE 998 024 AY d5ss d5s Hrksh dAdg] vlete] A
TR FEolr At eFol ot tiAE ®Fe] ol ik
AbEol ot TR, duwig darizt 2 3o wel 1 2 o] ul-

oEA YERe
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3 15. Contents of Nitrogen components and free amino acid in Doenjang

Samlpe
Component Traditional |Commerical |Commercial . . .
. . . Miso |Rice Doenjang
Doenjang |Doenjang(A) | Doenjang(B)
NSIV(%) 69.5 60.3 62.2 58.2 60.2
fmino type 207.2 | 342.2 440.2 | 355.2 | 430.2
nitrogen(mg%)
Aimmonia type 450.8 | 390.2 350.5 | 380.8 | 330.1
nitrogen(mg%)
Free amino acid
(mg%)
Asp 172 200 220 125 232
Thr 185 150 130 141 387
Ser 109 200 170 87 86
Glu 910 1239 1037 1100 576
Pro 703 250 707 220 286
Gly 150 80 138 20 96
Ala 344 220 278 15 263
Cys Tr” 10 Tr 2 42
Val 440 340 375 220 204
Met 144 60 150 53 51
Ile 312 190 275 140 169
Leu 554 360 516 260 269
Tyr 187 Tr 206 76 77
Phe 419 Tr 385 140 165
His 213 370 181 41 152
Lys 412 221 200 160 Tr
Arg 42 Tr 55 Tr Tr
Total 5,298 3,890 5,023 2,800 3,055

1)Nitrogen Solubility Index

Tr: below 10mg%
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H49] HunterMx-A LaH(HE)LS 31.2~39.701%0 3L, azgbk(AME)S 5.6
~8.62] M9E Ut b (EAE)L 17.3~26.29 #HE JEAT
1

(E 16). @9 AFAF 584 dusde 36424 g4 dusAn
= o10Mol w9k A4 AERAS naE g AR B4 vl 8
g AxE BAR NESgE A8 AxE 23 dgel Ak o)E
Fo F5, wEzd 5o % low pudy, Az 954 2L A
2g4olt} Aue] ¥ Aol o] HFHES Bo o g3 T B
AYRT £y 2ABPe] WESAT A Y 2ARA] FFo] A et
weh,

¥ 16. Contents of Ca, Fe, Hunter color value, and browning index in

Doenjang
Samlpe
Component Traditional |Commerical |Commercial . . )
. R . Miso |Rice Doenjang
Doenjang |Doenjang(1l) | Doenjang(2)
Ca(mg%) 50.2 45.0 46.4 42.5 55.9
Fe(mg%) 27.4 18.3 17.6 19.5 16.1
Hunter color value
L 31.2 39.7 39.5 36.7 37.3
a 6.7 8.6 8.6 7.0 5.6
b 26.2 21.7 22.7 18.5 17.3
AE 57.6 45.4 46.4 36.4 34.5
Browning index(OD)
Water soluble 3.64 3.12 2.85 2.97 1.29
Water insoluble 0.27 0.23 0.34 0.96 0.33
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BEAE f89E sucrose, fructose, glucose ¥ galactoseo] F&d9
B Azl Apol7h Uitk e AEEFe] el FelAl fructose ©]
o] 7P BEs EasiGied], tha e dds Bk B3 ¥ 5 724

Aol A glucosedFo] =& Ao B olgt UdAE AS At

}o] glucose= W7, & 59 a4 5434 5 diastaseo] &+ Aol 7}
FaslE AGETaL sty FeS 1PdelA] galactose®l ol 7MY BeS

AT okse HFEA4S Eydte] 90 &A HAA sucrose, fructose,
glucose, maltose, rhamnoseZE #&]3H o o]FoA glucose’} 7H4 Erla
stk U FHA o)A arabinose, xylose, rhamnose, glucose, galactoseS
gato] Bk up gtk o= ®e wet felde] e FxU thes yEbdth
el R e HE vAlEe] AR tEel 7IQlsk e AlsETh

¥ 17. Amounts of free sugars in Doenjang

(mg%)
Samlpe
Component Traditional |Commerical |Commercial . . .
. . i Miso Rice Doenjang
Doenjang |Doenjang(1l) | Doenjang(2)
Sucrose 3.5 6.8 3.5 - 21.7
Fructose 132.33 33.6 37.9 6.25 98.4
Glucose 178.73 190.2 46.8 112.6 133.1
Galactose 72.32 33.5 - 311.9 211.3

B oAge) ue HEde NFow AUd, Aw AL FHEY 2%,
AR AREG Batel hiE ol§HAL WGE 18) BIAANE BAL
WGE 19) F7H goR $sEAE AAsar

Waz o §oAS W AR AEI] fold AR At T el
FoHQl Aol E UEon], Wel At felael sl vhehilA ergich %
dge] BHe) BYL Avnw AEge WAzt b okshe, AaA,



MFWAE e eksha Al A el Agich A, %, B TS 2
Aol 7|E&oA 7HE =kt A "\ 7hguk gk algke] mfjg- 73s)
vk Aea B4 Aol Asha st wMFWALL g AL FHAQ
xR A 7HE BGA HrE o Al dEFEAES 7HAke] u)-g- FE A 3
abel=
AN o GaASu Amgre] Mz RAA FolHe AolE viehdk,
Wk FFA A EEAE AR ge] 4 BA BE uve] e 7
A A F7FE S
d9 A%E FgH 2 APAAR A4 And JasE ogHE A
o vherealsl o AR},
318, AAax= o] gl S s A
Al B
£ A AR [ A
e AR A | e A
A1) A7)

A | 7 6.2b 7.2ab 7.0b 6.5b 8.0a

2 A 2.2 2.8 2.5 3.1 3.4
| A 4.8¢ 5.8a 6.0a 5.2b 6.1a
A 6.0 6.5 6.7 6.8 7.2

AL 2.53 1.8 2.1 1.9 2.6

Toe g 45 5.0 5.1 4.5 4.2

4 5.0 6.3 6.8 7.2 6.8
o oo 4.0 3.5 3.8 4.3 3.9

s 6.5 7.0 7.5 7.1 7.8

A g 2.5 2.8 2.6 3.2 3.0
Z3t4el 752+ 6.8a 5.6b 5.2bc 5.7b 4.6¢

(xp<0.05, **p<0.01)

There are significant difference among the values within the same

column
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Al B
K A A (A% AF
e AFARAG (] @G
A41) A7)
A e 5.2¢ 6.2b 6.8b 5.5¢ 7.8a
748 A 3.2 3.2 3.5 2.8 3.8
| A 5.0 5.9 6.2 5.2 6.5
A 4.0 4.5 4.6 4.2 5.7
AL 2.3 2.8 3.1 2.8 2.7
T s | 5.6b 6.0b 5.8b 4.5¢ 7.2a
74 g 4.0b 5.3ab 5.8a 5.2ab 5.8a
oo 5.0 5.5 5.3 5.4 5.9
s 45 5.0 5.5 5.1 5.8
A g 15 2.2 2.0 2.2 1.8
2349 75E| 6.0 6.6 6.2 5.5 6.9

(*p<0.05, **p<0.01)
There are significant difference among the values within the same

column
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ofp
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Eﬁﬂ
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(xp<0.05, *xp<0.01)

There are significant difference among the values within the same

column
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w7k e 1o AY AR (T8 A3A L wF DS H7beke
EnanE AFEe] FEEAYN AEHALE B4 Aye 3 22, 239 ¢
o 279 "HE= 960cpollen 2 £ 1% H7FA 668cpilA 5%
H7MA 488cpE FadhE AFE bl iz HEE 2.75%01902
w 3.13904 3.45% Wl FaFATh ol AlwEI 9l

539 CAH AF EL
o] A% 960cpHEtt= Wil 9% 3.09%t+= FAFSH 25 w5 &
g A, Fe QA AFL JehiA wgtor] e gzl s #ey
A7MA SaEginh AubAel MERE BEA 5% F7MA g Eokon] Al

Zzeo) HE N 5%}t A UEh

i 22, BEAS UM =k A2 FHEA
1 J o3 /—KHE
2 Z T p
A frlen) BE0 TyoD) gare #A50)
A 0% 668 2.75 0.41 1.96 0.52
2aa 1% 472 3.26 0.39 2.44 0.51
AR 3% 488 3.13 0.34 1.53 0.44
BEg 5% 512 3.45 0.33 1.46 0.41
A2 2(CAD) 960 3.09 0.15 0.38 0.10
Vol A 1 oulF] vlee] A B ol 8(HE 9.37%)
¥ 23. Bl o] FEAY
A e 3 ki o A4 AnREE
2d7 0% 6.1c”  5.9b 6.2b 4.9b 5.5¢
AEA 1% 7.3a 7.6a 6.3b 6.4a 6.3b
AR 3% 5.9¢ 5.8b 6.2b 5.2b 5.7c¢
BEA 5% 7.1ab  5.8b 7.1a 6.7a 7.4a
Al g2 2(CAD) 6.8b 5.7b 5.3c 6.7a 6.3b
F-value 21.28" 40917 2271 46.62"  34.35"

Vs A=A 1wl Ble] A B o] (% 9.37%)

27 0.01<p + 2L AY 7o EAE 5937 §1S.
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Anze 7)1 Rkl H7bste] =7
r2E Az F FASAN dsHAE M Ade £ 24, 2569 %
= WET7F 612cpel o AEA H7HA] 396¢poll A 452cp® oFzE
7Vetdth A 2.75%A 3.14% % A@ias9b fAEI Y. B AL 2
S AN AR AW TVsss AR 3%t 5%H A S
et Ao\ ds =7k Asd Hrbeke A
A7le Aom dewt e HIbEe] 5% o] 3due 9
L7F gtolAlH o= 7wy & AAGHR 2 L5 )
()

s 3
TS T 2AEE o] £& Aow Az

T

Mo o ht
folr of

# 24 2RSS AN =k s FASA
A g Ax(cp) DE=(R) A=
HED) AHAAE(a) SAE(b)
AE A 0% 612 2.75 0.45 2.15 0.52
ZEd 1% 396 2.90 0.44 2.05 0.51
A 3% 412 3.11 0.38 1.68 0.44
AEA 5% 452 3.14 0.33 1.44 0.41
A #2222 (CAH 960 3.09 0.15 0.38 0.10

D e85 3R] 159) HlgE Ay A Bk o] 8(UE 9.04%)

=1

25, Bk 0] IS

A e 3 @ o A4 AwArEs
HAG 0% 6.5¢?  5.8c 5.5b 6.9a 6.3b
AEA 1% 6.8bc  6.2b 7.0a 5.2¢ 6.2b
HEx 3% 7.5a 7.3a 7.0a 5.3¢c 6.9a
HE 5% 7.1ab 7.2a 6.9a 6.2b 6.9a

A 332 2~(CAH 6.8bc  5.7c 5.3b 6.7a 6.2b

F-value 8.53"  29.33" 50.63"  29.48" 717"

Do )85 &3] 159 v &= Axy Aed B o] &(P% 9.04%)

27 0.01<p ¢ e A 2 EAE foAt 9le
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E 26 FEGS AU AR 20wy

q% Al g H] & (%)
G 8.7
=Ly 3.0
Az 37.0
aF 11.4
g 2.1
24 21.7
s 1.4
S 1.5
StEe] 4% 13.2
iy 0,1, 35
FHA 100.0
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A& Gkl
D - 5 S
A my AaE san A 3 AR A A -
O @ o) .
et 0% 4.66 23.05 7.75 6.3bc 7.6a 7.3a 6.0b 7.3a
AT 1% 4.56  22.68 7.57 6.0c 6.6c 7.0a 7.3a 7.la
BEY 3% 4.37 2198 7.21 6.70  7.0b 6.3b 7.la 6.4b
HE A 5% 3.8 19.24  6.27 8.1a 6.4c 7.0a 7.3a 7.0a

i

A TA N 222(AAD) 31.36 33.91 5282 6.0c 4.3d 5.0c 6.3b 5.dc

F-value 38.89"% 80.67" 64.08" 18.71" 31.28™

D o)eg: 234 10 el wlge] Al Bk o] 8% 9.37%)

2 0.01<p : e A

lo
i
rlo
Sh
_|>i
rlr
Ho
lo
Wi
24
N
N
g

oo

A
A A e omae gas 4 % % w9 HED
0 @ b

2 0% 466 2305 7.75 7.0ab 6.7b 5.8cd 6.2b 6.4b

B 1% 4,49 22,47 7.45 6.7b  7.0b 6.0c 6.5b 6.3b

REY 3% 4.26 21.46 7.02 7.2a 6.3c 6.8b 6.3b 5.8¢c

AE 5% 407 2064 6.75 7.4a 7.4a T7.4a 7.3a T.4a
A FRA N 22=(AX) 21.35 3971 36.19 53¢ 5.2d 55d 5.7¢ 5.4c

F-value 32.53"% 43.20™ 21.03™ 13.05™ 23.48"

Do 85 3 159 H &2 AxE 2P B o] (I % 9.04%)

27 0.01<p - 2 AP BE EAE &

Lo
Wi
2
N
-~
51
dlo
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2], A

3)

Bhof <]

i
il

1|

3ol A dofi}

N

el

tol 50CoA 10T @9 = 9

23

o]

=
=

FAzE 43027

0CAAANA Ax5)

pellt

AlZEE 50Tl A 24412, 60C

8A| ko] At

-
R

oA 20A1%F, 70Tl 1641%F, 80TelA 12417k, 90T

WA 2 deep freezero] A dH]
gL F7I= 4

A

}od 100 mesh ©]&t2 E] 3]

S

71(=5

W Zom, 3.0075.94% H9le]

5C)2 AxAZ 2

3.80%9]

KR
T

23S o 50CoA 24A1F AXAAES A5 5.94%% 3, 60TCAA 204

ol

3.71=%

= W(3.43%)+=

gl

PR 28y 90Tl A=

S

£

dl, °l+=

ol ¥ 7=

o
Fol A7 AnE AR

5|

s}k
=

‘q

2 W

3l

80Tl H1x(3.00%)

A},

o

=
=]

oM A=7F T Al
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17rﬂﬂ,
= %
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TLogkel 7] #obr 80Te]

1
R

g 80Tk 90T AllA

e

el

A& 50T, 60T, 70T A3 Alge] bgto] vz o, 80T o=

[EFDO50C @60C H70C M80C MI0CT

L:lightness, a:redness, b:yellowness
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(2) #AsAr A7

7t R AZX3 AEFOR AAE wEo] ASHAAE P33 A=
3E 309 Zoh ZHzrel Azl o), vk, AAARL o] Al &l ko] 9
A HeWHog Hristglon, Az digh Jrhrt 14 MMhEsE 7857}
Wi, 9d b E VSRV e Ao® Skl FAUXR(-55T)8 Alm
U 507 70CeHA dEFAET AR e BT 688 dE AFE d9e
U 80T, 90Tl EFAFe A8 1 Mol YF Fal o] F¢] 9o gt
H7EH 47 okl o] T 60Tl Ax3 A5 o] 747 71 wka,
t}g-0] 50C(6.6), -55T(6.5), 70C(6.4) =ARoY Al A|E7ke] & xfo]

z

)

fuck ok FEAAE 70T ARAETF 6.22 M £ ATE AU,

°] 60C(5.9), 50C(5.5) At} sAAZS A5HTE 507 70T &

gk Az 9] gto] f £ ZoE yeyed], o=

AE= g gl sAdRARRY ¥ 7] WiEos AyZEW, 80T,

0ColA AxF Alss grollAx F4 &

g A5 HAEHE By

NME 60C HEAR

o|Art. wetA A Bdg Az}
o]

o &, tr& udd

-
i)
o
=2
e
tlo
N
)
pisd
o
bt
=%

S -55T 50T 60T 70T 80T 90T

ol 6.5£0.9 6.6x1.7 7.4%+1.1 6.4%£1.1 4.1£1.2 2.6%1.1

gk 5.3+0.8 5.5x1.7 5.9x1.5 6.2+0.8 3.9x1.0 3.4%x1.0
A
- 6.0£0.7 6.3£1.9 6.4£1.3 6.1£1.1 3.9x0.8 3.8+0.9
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mesh ©]A, 100~ 200 mesh, 60~ 100 mesh, 60 mesh ©]3}2 #F3}
AHE3FSIT) Sieve sized ZElste] A A7) BEXE AFHE A3E % 31

3} 2.

T5(%)
A A= 7] (mesh)
2071 29 P (fine)

> 200 1 2 1
2007100 14 12 37
100~ 60 25 22 20
<60 60 58 39

A 100 94 97

2
M
=)
o
o
>
Hu
~
M
kel

- = ey
b 3715 AFEeE 49 100 mesh ©]3he]
#E PR 85%F AAEF L BHUE EHHFS vl 80%, VU] ASol=
59% AETh 200 mesh o9 JA} FE&2 FA7IAA 1%, 2L 2%,
AYe 1%= A, 1007200 mesh:s E7] 14%, 9 12%, BHo]
37%= Ao Mol JA7F 7Hd B BEYXE WY dAHor Bz &
A Ao Byw B3 9= 60 mesh ©late] #& dape] Hlgo] =4t
a, AR AAC Be AR AdY AR widd BEEE 2%
g7t A E @Hol ATk 1o wre] WES ARES A9 dAEETF
aEW 2 A7t e FaL E AR A
ol EdE Ags ®BEge AEE Bifste] AMgsE Ao

= Azteol A,
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of ofgAl deEpH=A FANAG. F, AR 10ge l Moﬂ ¥ o

70C9 FHFE Fol wtd § 100mE g vk 90CT/HA 7haEirh
°l& 100mt el vi=dybde] &7 5730 ARF EAEEA A=
SFmOS ool BAe Hrglow shgla, 308 Fo gk dEgoR
SHITh. iAol A7)el whe EAbdE AR A i 329 Ak Ak
S 7t o] Fragtel] 2 %= o Qe WAL oA Tt A
ST Aol o AFel v, & AdeA e BgAne] 2t
e Ao A7I7h 25 wekti(d 4). B Aol Aol we dA st

7F 88 miQl Aol Hléﬂ BAbd o] wgkom 10 A o= Z42E 45 i, 52
me Frh. AN 5A 7 AR = 7) A] of e} FAH 9] iME
HAASA B oL} 10417 o] Folli= Aol BE AlE7F 50ml WA

Aol A Fole AAEel Sl sou oIS, A A8d A]E
Fol= Aol 2717k 7% AL 140 mesh A Ao 4 5t

Mesh Volume of precipitated solids(ml)
Lim ( 40 60 80 100 120 140
0.5 51 69 90 87 87 88
1 47 56 71 70 71 74
5 46 53 63 66 69 68
10 45 50 51 54 52 52
15 43 46 48 48.5 49 51.5
20 42.5 45 47.5 47.5 48 51
30 42 44.5 46 46 47 50
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a9 4. GA A7 uhe A B 24 Ha(gA 2413 F)
A 1140, B 1 120, C : 100, D : 80, E : 60, F : 40 (%] : mesh)

[5
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ke

(2) BsAA A3

Y2 A717F g8 AEAEES o] ste] AxE vt e g
SH7HE AABIATGE 33). AFel AFEE 22 60TolA Hdx3 A8
E ARgell e, A7+ 40, 60, 80, 100 mesh §low Zhzhe] Alg
W S, A B A B Aol 99 Axwew 0

o, Algd tE H7} 10 IS E 7| EE7F vha 901] N8
NEE7 =2 AoR Stk 9elAl 40 mesh AlE9] 4§ 4.9%|3
o1} 80 meshollM+= 7.49 =& HFE It 100 mesholl = 23]
TLFATE Wk, o) "R Ee] oftk woll Kol A gk V|sE
7Y F7] el ﬁEE*QQJq.Qﬁﬂ]l:SOHEﬁﬂH 6.9, 100
meshdl A= 7.22 A7t 255 H7tol 7} E?k‘jr. A A1
Fule] N 80 mesh7t 7580 Y L @

B TEs Alxshs H 9leiA 80 mesh Ak
AzrHol A 7 wigEA g o ® Yyt 28y o)A
Afolmz theket AGE LA FAA ] A7Vt § o] Folx
Ear S =

EJ

33, 4R/} e BRRBES AT pxo B

mesh 40 60 80 100
2] 4.9%1.7 6.1£1.0 7.4£0.7 5.9£1.0
A% 4.6+1.3 6.6+1.0 6.9+1.6 7.2+1.5
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5. AAAHY |

o] A= ER)
nas 44w gt %

(2) W57t At

S AAE wighe AR R TS o]&ste] Alxgk By dis] s
AHE AR A3 1 35¢F Tk A AlEel ois] o), &, &8h g
AAA Frle] FEHoZ AFHALE dsler 98 HEHE AMEST
T, FF, AA A EFre] & A= Almel tiE @7 1ol Tk
T 7|E%7F WA, 9ol eSS VsV £& AoE sglen, &
ok, kel Lo tisiA = 1o FWbEs vt ofstal, 9o TphE
= glo] gk o= 39l
3 35. A wieh ety WAl A
g @ ex wx
2 6.3+1.0 4.2+0.8 4.1+0.5 6.5+0.8 4.2+1.1
ZE + 3 6.5+1.4 4.3+1.4 5.0+1.7 6.4+1.6 4.8+1.8
+ArgeAl 3.540.8 3.8+1.6 4.1+1.1 5.8+0.9 5.0%1.1
+ =F U
oy 5.4+1.3 4.740.8 4.8+1.2 5.3+1.4 4.0+1.1
+o MR 69+1.0 4.8+1.4 4.7+2.0 6.0+1.2 5.3+1.0
+ & 4.5+0.8 3.5£0.9 45+1.4 5.1£2.0 4.1%1.1
+utsEY 65+1.4 4.0+1.4 4.5+0.8 55+1.2 4.3+1.0
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vhomE g Ry AEe %4 24

D geze] Aegdd Ay

7h AEg L FEU

Ao sk Ao JRRte 23 F(&FEA 10+ WS 10, 2HEA 15%)
oF x| Zxol Aee AAAFGR)S o] &3t 4 AxH AR 30 ¢
o] ZH5 300 mLE 7}ete] #E %A 3A17F BFF= 3 8,000g°
A 1587 9AlR Y] 3 & Whatmann No.22 7Feto]a} &z x]ekH o
ol AR sH B8 AR AEE Y
) A
(1) 13 E3=(%)

IHE IS 105C ALAZ7IIAHAOAC ¥, 1990) 0.2 S35t

(2) DPPH(%)
e Axlpsor EAsdon FEE 77 0.2 mlel 4x107 M
DPPH %0_11 0.8 mLE 7}3F & vortex mixer® 10%7F ﬁ%ﬁ}i /é ]/\1 10—‘ﬂrt”

(3) FE#&E(ug/ul)

Folin-Ciocalteu's ®®el wel FAs o FEE 0.1 mLol
I 8.4 mL¢ 2N Folin—-Ciocalteu's A]2F(Sigma Co.) 0.5 mLE #H7}
20% NaxCO3 1mLE 7}sto] 1417 WhAgh & 725 nmellA] F3 =5
3ttt FTEIAL gallic acidE o] &3le] F= &vj¥E 100mg% stock
solutiong #|Z3F & 20, 40, 60, 80 mg%7’} HEE 3|A st =H3sA
=3

JW' Qb ol
ol K
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(4) ACEA %=

ACE Adl% 42 Cushman 9 WHEDA <93t FAH3IATh
0.3M NaCl& *33F 0.1 M potassium phosphate buffer(pH8.3)o 7|2
5 mM hlppuryl—mstldyl—leucine%°—‘.J 100 ul®} ACE (0.2 Unit/mL)& %
80 uL % A3;E&A 100 uLE EFsIR L, dETF= A& gal 100
ulLe] THFE H7bske] 37Tl 3027 ¥HSA17]aL, 1IN HCIS 250 ul
A7bske] W8-S FTAIAIZ F 1.25 mL2| ethylacetate® #7}8tith. ol =
vortexing 3 & YA ET]sl] ethylacetate & 1 mLES FH3I & HdAx3}
o, THF 1 mL& Hrbste]l diel od 7]Z2%5¥ #el¥ hippuric
acids 280 nmellAX FFE=E SAS] v &2 Aol o] ACE A8
=& AAtskdth

Z
=

A CE Inhibition (% )=

29 1 mLE Yol 40T deFzolMq 3083 WA T 1M 24 10
mLE Yol vgg AAA F 1/3000 £2=3F &4 10 mLE dof &
AAIZL F 660 nmollA EFE=E A5t 3T B-amylase® 0.5%
soluble Starch(O 4M acetic acid buffer, pH 4.8) 250 ulel] &AM F
=% a4 250 uLE o] 30TAAA 30%3F WESAIZ] & DNS Al kS

o

750 ul FH7bste] 5E7F #EQl F WHzbste] 535 nmellA FFEE S
At} Glucoamylaser B-amylase?t HU3 WO R AAPon FF

41& glucoses ©]&-3fo] A3t

(6) protease

Protease &A1& 0.5M sodium phosphate buffer(pH 6.0)o] =2l
1.5% casein 100ulLel ZF< 100uLell 30C= 243 fAGdA FE3
Za49% 100 uLE #H7sle 1083 HvEsAIZl 3 04 M trichloroacetic
acid(TCA) 300 uLE #H7lste] wHeS quV\]’ﬂ‘jr H WS- casein®
FZA1717] 98l 30CAlAl 307 ¥Eg = 660 nmolA FF%=
=

o
3519

_11)1
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£ headspace autosampler(Agilent 7694E)® F&3 &

GC/MSE o] g3to] AAsdtt. GC/MSE AgilentAe] HP-6890N /5973
o] &3}l AP HP-5(30 mx0.25 mmx0.25 mE AH&33int. &
0CelA 53t FAF F 29 3CTE 220T7HA FsA7leH

o] 2IzolA 20&zt FASHAT FUTY Ee 250TE Hlen
carrier gasi= @FS AR AYFEHES Iml/minz s3lth. 3heh=
o] ¥4 GC-MS
Aste] FA AT

f

AL mass spectrum= Wiley 275L data base® 7
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=

2) e A Y ATAD
wR e TR Ae RS 248 dae e 2,

ksl S UElle dAae]se &3EA 10%0 v 10%S H7ksk 9%
o] 88.45%, #3A 15%% 87.26%, 228 B 79.63% oAt A
= AAeS JEuUE ACE Asgde WZFz= AHArs Bgdo] 714 o

1)

66.14%S YepA o #xA] 15% #H o] 56.329%= 714 A eby:
o BEA 25 g4I S g-amylaseZt #WF 10% 2 G} Ax8 A

il

#dAol fFAS ks yEtdglon B3x] 156% 2GS ols @A H|s

AR e z2ks Jelgde. B-amylase@A ¥ glucoamylase &S 232

15% 28] z+zt 6.0 U/g, 4.96 U/goz tf& @A v & TS

eI ol 2EF 15%9 Axg AHEFo] WS 15%E FH7FsE @4

of W) B H7he] 7] wielet AztAc,

Table 36. 2¥ge] A& 4

Sample 1P (%) EDA(%) FEY9E(ug/e) ACEA &g

A5 2110: w510 1355.1£30.3 66.1444.79(99.6)
1.75£0.05 88.45%+1.24

A 215 1022.7£8.9  56.32+3.73(91.0)
1.71+0.03 87.26%£1.36

Bl 1367.74+2.87 58.37+1.89(92.1)
1.70+£0.00 79.63%£2.87

Table 37. Z¥7go] g4gA

Sample a-amylase(U/g)  B-amylase(U/g)  glucoamylase(U/g)  protease(U/g)

AFX10: W10 6143+£757 5.76%£1.06 4.73+0.99 12.92+3.14

AFA]15 3640+434 6.00+0.58 4.96+0.55 5.15+1.64

el 6695+385  4.62+0.93  3.66+0.87 8.5+2.04
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B Ao 78S BA3 A3} headspaces TASHE &S WAl o
2HZE =R 1 FrI5AFo] HokA & SFEE YvEwT. 2Ed
FoaARe BE 448 Qo deor 1 g@e Aad TR e
=24 e
Table 38. Z¥7de] 7|4 (49 : ppm)
R.T. Compounds B3z 10% 23R 15% -8 A
2.53 ethanol 13.62
14.14 tetradecane 7.15
32.67 ethyl hexanoate 4.48 11.63 109.84
36.47 ethyl oleate 5.91 7.98 128.89
37.25 ethyl linoleate 15.52 22.45 322.09
38.46 ethyl linoleate 21.24
47.42 hexadecanoic acid 14.88 41.83
Al 47.94 83.89 595.68
3) AHEGE o] g3t xu|AE A=
7h) ghH A
Azx" 228 8H6GR AGEHS o] 85t Wit 22 7} v
AfehE e Tolete] Wi GUars Reld F gusze d4Re 2
agos fAse] /5w SPdgor A 4 A8 o, ¥,
S 5o wslehaA wEge] dhEaE 2ol sde FESHAT
AR B, 2s Aess Mg Aol e dw)e of
&3sto] gt Aol 50%E AEFgoR dAgt & AsHAE HAAIg Ax
= Table 399} o} Begog RAAsI 5002 Astd @4 €3t
I AFEo] A, FUREE s ARgElE 1 o] oEe Ao
2 ERRLT
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2+ sample ) sample
B oal A sz ER =N
e Buss gy oo 8 mwmem gy o ®
- - Badd 7g o Baed 7g
Sl 2.7g, FHola 2.7g,
FTHgd 1.3g TP 1.3¢g
7l & = 550 mL = 550 mL
TerA = oou = oou gaAl 11g  EaHA 1lg
& 550 mL = 550 mL
23 Yy A ge H2
A3} Q oF 7 AJFge] ) g Hu F o
5 73t aFvt g
F49 540 e BE FURHETWS ol gale BEAAE AP
ZA¥= Table 409 Zom At o2 dixF9 & Zol7t gl Be=
Uelstoy FdHAE ZAEGT oA Za #eHoR HAeErt o
Al YERRETE
Table 40. ZHS o] &3 BY ghd ~x £4 54
= samplel sample 2
B u) A 31 H gl 3T
T Buaw {9g fuﬂii bg e Og
2 1E4 6g EE7) 6g
) ) Sgola 1g
ol 1 sdol=a 1
7]E]'ZH§%'_ D—r | o] g —; | o] g s 4g
= 550 mL = 550 mL
= 550 mL
AlFgE gto] Aetar  mbsEdko]l yw A F3
23} g ok A ZtH o= EOHZ:?LQ} ur g2 Folgm
THo] oy & g =]
78 AS4E A

old ZxE EdE AEdE AY iy F ojeds AoR AdE o



3
H
ME
1
[>
[d
=
oQ

Yol 2.7¢
= 550 mL vE 4.0g &I+ 4g, 3 10g
= 550 mL = 550 mL

nhs g Qe AlF AL FEYA

g e 23, AeTE AR

A a0} vk el KL Wl 2
AEsEnc Bs N5EA gad
v 71BEsk 45E 2uEel AF UE

ol9} & A= AEAS ghd Ao
ol 30% WS BEFoz At ¢
3 vl S AA s gk AdERZ
o2 A7t
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2228 B46G% A0 BTz of VteAde AR A &
4 800 mLoll Rw¥Ed 15g¥ uE7FE 1.0ge 7|Eugo=, 3, npbs,
e, W3 o5 H7hstel @eiAbE AAR Ak Table 423 ot
1A A7 dxTE 2EAE A fls AR JExon o

|, Fss HUhste] Azd Kol A7k @d=e] FHol
o7 Yt ole Z2 A3E EYE £ d@Ao] &

S5d A E

& AR glol ¢8 FHZ JBEA v £ S AL AZEr 9 3

e BgTe Fdol ¥ 958 Aoz dehhth ARge Seve A

gl d S8 Frel 9P
=

Table 42. 23S o]&3 A=

= sample 1 sample 2
FHola 2.7g,
7IeAE | = 800 mL x%% 800 mL | %9} 4g, 7} 10g
= 550 mL
St BUEd| Z2ueta FEgAN,
dapper | EEWAT AAsllel @ eleelA P AoAE. wnte] 23
T lale 53 A EwTt A
Zzsto]l A3 gl
* 4= AF 0 F 4.5 Lol tAn} 23g, F 300g, A3} 225g, 'BX| 35gS HUIEke] 3
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~3xgo] Fo FAARE nE&S xHE] g8 =9, v, HEHow
AE o] &S dylsle] Ay =S A %3d A3} Table 469 AdT 1

Table 43. Z¥% A~z o] 7|2 wjsiv] AA €A

pi=S = sample 1 sample 2 sample 3
w4 0 20.8 16.4 24.7
e 26.4 20.7 21.9 19.8
&9 44.3 35.1 37.0 33.3
frShAl 1.6 1.3 1.4 1.2
vl 27 1.6 1.3 1.4 1.2
H E] 26.2 20.8 21.9 19.8
A 100.0 100.0 100.0 100.0
EE 5.0 7.8 7.6 6.0
Table 44. £ H7p&d Vg%
A =5 = sample 1 sample 2 sample 3
=03 20.8 24.6 27.4 22.3
A4 20.7 24.7 27.5 22.4
=9 35.1 23.1 14.3 30.2
r3HA 1.3 1.5 1.7 1.4
"] L7 1.3 1.5 1.7 1.4
H El 20.8 24.6 27.4 22.3
A 100.0 100.0 100.0 100.0
A 5.0 7.8 7.6 6.0
Table 45. HE H7M|&H ~2gc V|ow
A 5 2=+ sample 1 sample 2 sample 3
ks 27.4 23.8 25.7 30.6
A 27.4 23.8 25.7 30.6
=4 14.4 12.5 13.3 15.9
T 3HA 1.7 1.5 1.6 1.9
u| 7 1.7 1.5 1.6 1.9
H E 27.4 37.1 32.1 19.1
A 100.0 100.0 100.0 100.0
A 5.0 6.3 7.4 6.3
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Table 46. %2

Sample 1

i Arpmed VR

sample 2
Fig 7. ¥ H7} v|&H 22y

A5 o = sample 1 sample 2 sample 3
ks 25.7 31.9 12.6 20.1
A 25.7 23.5 30.2 27.6
=4 13.3 12.2 15.7 14.4
r3HA 1.6 1.5 1.9 1.7
v] L7 1.6 1.5 1.9 1.7
H E 32.1 29.4 37.7 34.5
A 100.0 100.0 100.0 100.0
NEE 5.0 7.2 4.4 6.2

sample 2

= sample 1
Fig 8. €% %7} vj&d ~29=
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D AR 229 AF 4A A7) AL 2 229 sl B AT

“

iy

Az 455 ARste] ARe) 45

FA9 A 84 2% 2541C, 5% 55 ~ 60%= (F)HE=
A HAE (EFELEA) A Sprague-Dawleyl SPF 10072l & oo} 15
b 7tFEAol(AYALRE Co)E A-5-A1Z] H randomized-block design ©ll
o8 129214 (4, 112.5 £ 12.58g) 8+ o2 L th

3t} dg Aol AL 1.5% FHHEY 2EY W BE AT E
S S1-EET70 mesh)Z WHES] 242 0, 2, 4, 6% HA H7tste] 7122

Table 47. The composition of basal diets given each group of male rat

Ingredient(%) Basal diet

Corn starch 35
Sucrose 30
Casein 15
Corn oil 10
Non-nutritive fiber 5.45
AIN-76 vitamine mixture 3.5
AIN-76 mineral mixture 1

Choline chloride 0.05
Total 100




Table 48. The composition of experimental diets and cholesterol given
each group of male rat

(Unit %)
Group Basal diet New Material  Choline chloride  Cholesterol
Normal 100 - - -
Control 98 - 0.05 1.5
RD 2 96 2 0.05 1.5
RD 4 94 4 0.05 1.5
RD 6 92 6 0.05 1.5
PRD 2 96 2 0.05 1.5
PRD 4 94 4 0.05 1.5
PRD 6 92 6 0.05 1.5
RD : Rice Doenjang, PRD : Powder of Rice Doenjang
s 9 & AAY 2 Al W Holas
AtE el S8 A glo] WA sidloem SR+ gole TRTE 1
d 73‘0}?01 ﬁtEﬂ FAE =S T HolFAL 1.5% ZH~dHE 2
KN .E_U

47—1‘ 0, 2, 4, 6% o A H7}sto] 7]_%/\}#9} 30 /\}ﬁ 0}9\13}
59 F&F+ E’HO A 10A1e AHZFS SAHEA, AT 5Yvttt
A& ATT7HEFS ARG oY, ATT7HES XJ]T—S7]-F/1:% A2
o =

= el Pl

N

) Ad 2 7] A=
473 AbSE dH e A" 9z
MEste] dNE Al A FH sk
rpm, 15min.)%ke] AU, 7k, T,
e

[e] T H O =
Ae fgk 282 & ¥

o
=
Y

I AEE fl8te] ether vHA
A7 F dde H94E21(2000

Aol FAE A 247
al

ox & oo >
oo R
M o

o

O~
N
Ll
w
Q\@z
o

SO EERY

Aoz RE w3 IAHS -50CoA WJsHRIASHA  Asparatate
amino transaminase (E.C.2.6.1.1.: AST, Glutamate oxaloacetate
transaminase, GOT) % alanine amino transaminase (E.C.2.6.1.2.:

ALT, Glutamate pyruvate transaminase: GPT), Lactate dehydrogenase
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(E.C.1.1.1.27. : L-Lactate : NAD"oxidoreductase : LDH),
Cholinesterase (E.C.3.1.3.8.:  Acylcholine acylhydrolase; ChE),
Amlyase, Protein, Globulin, Creatinine, Glucose, Triglyceride(TG),
Phospholipid (PL), Cholesterol(chol.), HDL-chol., LDL-chol.,9] &4
A 7] (Model Drychem. 3500, Fuji co. Japan)E& o]& 2413t}

» formalin o3

2d 22 RS 47 5m FAR ZEh 244
=, ’*xﬂo}‘%} E‘ru 70%, 80%, 90%, 95%, 100%, 100% ethanol®ll =}
2 @7 28§ xyleneol 9% £ #8S 71 paraffin waxE 29
£8S vEo] WEsAIZl $ microtomel® S5 FARE AE thE gelatin
o] ol 48750C F&4xo =9 slideZ WA 60 CA A7)
A AZAZ] thS Hematoxylin-Eosin 9o 2 2AHatyl Eud HA A
FAES 71%5AS vasty] 98] 2% Cholesterol *401 A =4

Hematoxylin—-Eosin @234 L xylenedl 4 10&, 100%, 95%, 90%,
80%, 70%—ethanolell Ztel2 183k ©10] paraffins AASL S22
Eo| A 587F A% the 0.1% Harris—Hematoxylin(in 95% EtoH) &
Mo A 778 I HE T 2 2 FASAL 1% HCl-alcohol &<
of 3743 w2A HAF F FA FErER S P oA
ammonium 8ol 3743 wEA A st 108 B9 ZEE FEEA
T U eosin &Holl 778EZT Fol AT ¥ 70%, 80%, 90%, 95%,
100%—ethnoldl] z#|2 1% &9t @ 10] &4A|Z1 &  carbonyl xylene
§-Ho 2~3¥ HT AT xylene o 5&4 33 @ FH ARA fo ¥

218 o] Ayls SPSS(Statistical Package for the Social Science)®
Z} one-way ANOVA(analysis of variance)® p=0.05
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ol 4 Duncan's multiple range testE 3} oA
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Table 49. General composition of Rice Doenjang, and Rice Doenjang

powder
Rice Doenjang
Component
Paste Type Powder Type=

Moisture(%) 59.9 4
Crude lipid(%) 6.1 14.6
Crude protein(%) 10.6 25.4

Ash(%) 10.5 25.1
Crude fiber(%) 1.0 2.4
Total sugar(%) 11.9 28.5

Salt(%) 13.3 27.8

* The powder of Rice Doenjang was obtained by freezing dry

Boofqto)] ApgE Ayt AdwmbAR e =1 5999, AWl 6.1%, %
1]

9%, 3ol 10.5%, FEEE 13.3%0I3tt
T JAFL o] 55% o), Fuuid 2
H

e o] 55% olah, xd
o

R

WA S 11.5% o, =AW 25% olFow Hol glo] d=mEie
ZIERT ofE W& FEolfdal, dEEEAAR] Edo HvEFe AdEe
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W Al 2 AT 2 AFVE, Holak

%)
F 489 2 Ay Holzm 453 AMSE A A AT A

A

Table 50. Initial weight, final weight, weight gain, water intake, food
intake and FER(Food efficiency ratio) of rats fed Rice Doenjang, and

Rice Doenjang Powder for 4 weeks.

Water Food FER
Initial Weight Final Weight Weight gain | Intake Intake | (weight

(g) () (g/day/head) |(ml/day/he|(g/day/h | gain/feed
ad) ead) )

Group

Normal |79.38+2.74" |283.80+3.80°“ |7.30+0.51""| 31.55 | 18.51 | 0.394

Control [79.21£2.42" |228.15+8.26" |5.32+£0.34" | 32.24 | 19.53 | 0.272

RD 2 [79.414£2.64™ |226.30£18.26" |5.25+£0.56" | 38.69 | 19.54 | 0.268

RD 4 |79.32+2.98™ [228.73+13.13" |5.34+0.66" | 39.56 | 19.60 | 0.272

RD 6 |78.40+3.48™ |228.95+12.61" |5.38+0.48" | 39.45 | 19.78 | 0.272

PRD 2 |79.11£2.59™ |227.23+£13.13" |5.29+0.35" | 39.78 | 19.88 | 0.266

PRD 4 |78.814£2.57™ [224.10+£15.43”|5.19+£0.59° | 40.83 | 19.96 | 0.260

PRD 6 [79.21+2.86™ |223.50+12.70" [5.15£0.49" | 41.59 | 19.99 | 0.258

@Values are means * Sd, n=12
# Values with different superscript within a column are significantly different by
Duncan's multiple range test,(P<0.05) ns: Not significant among groups.

See footnote Table 47. and Table 48.

2y Aga 8AFHe x7] AT Fholle ool glidley 45 o 7 A
I Alole HEAZFLS AANTH Y27, RD 2, RD 4, RD 6, PRD 2,
PRD 4, PRD 6

AT Abolol A {2l AolE AT 4 AT
(p<0.05). 28y =77 RD 2, 4, 6 ¥ PRD 2, 4, 6 & AFA 3=
FoA7E gl aA o] futd A=, WIS HAFHANA Ho] Ay
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ANgel a7t dojwrhal oy 2 AFAns AT Wy AA
ekokrt. 19 AFF7ME(weight gain)S A4 7.30+0.51g BT} iz
2 RD 2, RD 4, RD 6, PRD 2, PRD 4, PRD 6 A ¥to] golx= 7

S Bolon, AT FEE z2olE AT ¢ o ¥ 4 EdEd
A el frelAdol A E Y ek (p<0.05) HETF RD 2, RD 4, RD

6, PRD 2, PRD 4, PRD 6 A3 Alolol= folxt7t A=A ket 2
ol &(F.ER)S A4ato] 0.39401H, tixa"3 RD 4, RD 6 0.272%1 2

o 0% M X

o o 9¢ AETel RD 2, PRD 2, PRD 4, PRD 6 Ad+e
0.258~0.268 o= AHEFHT FEPHAF AFZ7HEo] 455 &
T AUt

_80_



4 94 R RUPEYS Arlete] wE AP AR 4F AS
% 7 AMBetel AEH x4 PAE ¥ 519 2o

Table 51. Effect of experimental diets on weight of brain, liver,

spleen, kidney, lung, and testis in rats fed Rice Doenjang, and Rice

Doenjang Powder for 4 weeks. (unit : g)
Group Brain Liver Spleen Kidney Lung Testis
Normal | 1.81+0.03* | 9.59£0.02*| 0.66+0.04° |2.23+0.11° | 1.03+0.12" | 2.65+0.28"
Control | 1.68+0.10° | 9.35+0.14%| 0.64+0.13 ® | 2.15+0.13%*| 0.95+0.09" |2.58+0.24®®
RD 2 | 1.264£012° | 8.23+0.97°| 0.6240.12% | 2.10£0.30*| 0.97£0.13" |2.534+0.17%"
RD 4 |1.60£0.11°| 8.18+0.95"| 0.59+0.13™° | 1.87£0.17" | 1.06+0.12™ [2.4940.27%
RD 6 | 1.58+0.19"| 7.97+£0.79" | 0.55%£0.09°*° |1.85+0.16| 1.00£0.13™ |2.46%0.27°"
PRD 2 | 1.50+0.11° | 8.03£0.95°| 0.57+0.13" |1.7240.17>| 1.00£0.16™ |2.57£0.15%
PRD 4 |1.8440.12% | 7.824£0.91°| 0.54%0.09" [1.9240.22°|0.98+0.13™ [2.36+0.62 °
PRD 6 | 1.79+£0.11° | 7.59+0.56"| 0.51£0.07" |1.82+0.17¢|0.98%0.10™ |2.50%0.07
@Values are means * Sd, n=12

# Values with different superscript within a column are significantly different by

Duncan's multiple range test,(P<0.05) ns: Not significant among groups.
See footnote Table 47. and Table 48.

28

=2 =

Hol= 433 ASE F H4EF ¥ FAE

PRD 6 A%«7 RD 4, RD 6, PRD 2 %

ol 2ol A=A
RD 6, PRD 2, PRD 4, PRD 6 A

}(p<0.05). 7+4&

dd 17

kel

o
o

=

Frol4gol

e
RD

., U=+, PRD4,

2 A3 Aol
AT gizato] RD 2, RD 4,
A Ao

(p<0.05), RD 2, RD 4, RD 6, PRD 2, PRD 4, PRD 6 23 Alo]l= &
o x7F gtk ey EaREdS 433 RD 2, RD 4, RD 6, PRD
2, PRD 4, PRD 6 238

A A9 el FAYL gadE 33 1
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R4 =
I 489 HFH o=
A, TAHAA/JAA,
3 e}

45 5 2HE A& gHPorw FTAXA,
FEYEE/JAE #S 5HI A3 F 52

Table 52. Effect of experimental diets on content of trigliyceride(TQ),

phospholipid(PL), total choleaterol(T-chol.), in serum of rats fed Rice

Doenjang, and Rice Doenjang Powder for 4 weeks.

Triglyceride |Phospholipid(P Total
T-Chol./P
Group [TG(mg/100m L) Chol.(A) TG/PL L
D] (mg/100ml) | (mg/100ml)

Normal [23.80+ 0.42"| 123.80+ 4.22* | 82.60+ 7.17°| 0.192 0.667
Control 35.924+10.43%| 102.10+14.53° | 86.20+10.12° | 0.351 0.844
RD 2 35.70+£10.80°| 106.10£11.69" | 61.60+10.83" | 0.336 0.581
RD 4 28.90+ 6.35"| 103.90+12.65" | 60.70+£10.65" | 0.278 0.584
RD 6 24.30+ 9.15 100.404£14.75" | 60.50+£12.27° | 0.242 0.602
PRD 2 29.00+ 5.56°| 104.90+ 4.20° | 59.70+10.65" | 0.276 0.569
PRD 4 20.20+ 7.84°| 87.10+16.22° | 55.50+13.30" | 0.232 0.637
PRD 6 19.70+ 3.16°| 106.00+12.55° | 66.90+14.03° | 0.186 0.631

@Values are means * Sd, n=12
# Values with different superscript within a column are significantly different by
Duncan's multiple range test,(P<0.05) ns: Not significant among groups.
See footnote Table 47. and Table 48.

SRAAATG] FHFst=
a, yExvd RD 2 A
4, PRD 6 A@<olA
Aol FEES TGO
@iol 714 A9t 97

rol fr2] A (p<0.05)e] TAHA
9]¢l RD 4, RD 6, PRD 2, PRD
Btk Aegy 2udage] A
S B33, TG &% PRD 6 2
Zrell #2144



(p<0.05)°] 1B JaL 53], 7|EARS HFT o] AAE FFol
744 3ol 123.8044.22 mg/100mlo] ot x2S v &
g 4S5 AF 3 RD 2, RD 4, RD 6, PRD 2, PRD 4, PRD 6 239
1% stke 87.10~106.10 mg/100mlE Ak Hu} @e o9t}
ARGy EEREIGS AFAT Aw T XA gl g wEe
PRD 4o]9lom Foxt7F A4 = ATHp<0.05). TG/PLY #& wH
< 43¢ RD 2, RD 4, RD 6 Advte] 222ddS Hd3Fg PRD
PRD 4, PRD 6 A5 B} o7t £ FF0|Ad AP RZ nFo
TR AH ST A EFT A ThsAdo] HolAlE sew A
AR T-Chol./PLE] kol v tizat Ho Zdgy 24
A% RD 2, RD 4, RD 6, PRD 2, PRD 4, PRD 6 2% 0]
E3] PRD 2 A& T-Chol./PL%te] 7Hd ol mxdz
E S3 A4 Aol FEds AAbsta vk AT A3 o
sto] ZAaEAed o HAFS A‘Ol s W Ao FAAAAY
< [

o

(S UL/ LR > N 17
o 2 2 30 i pdh Do o o

Emmmozi-{}r
b "

Zelzese gl grvel vstel pastdvin & Adst FAF A
golglth. B e wAYA el Felg I e

Rkl -f‘/HOﬂ =2k A drtEd
_0
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(2) Zd2dHE % HDL, LDL-Z 2=

477 AMSS FFHREE Jd& dHog FZHHE(T-chol), AH
E=F# 24" E(LDL-chol.), a2l ¥ = d 28 = (HDL-chol.), T-chol./HDL-chol.,
LDL-chol.,/HDL-chol., & 57483 A3+ & 53% #rh

Table 53. Effect of experimental diets on content of total cholesterol
(T-Chol.),HDL-cholesterol(HDL-Chol.), LDL-cholesterol(LDL-Chol.),

T-Chol./HDL-Chol., and LDL-Chol./HDL-Chol. in serum of rats fed

Rice Doenjang, and Rice Doenjang Powder for 4 weeks.

Total Chol.(A) HDL-Chol.(B) LDL-Chol.(C)
Group A/B| C/B
(mg/100ml) (mg/100ml) | (mg/100ml)
Normal 82.60£7.17¢ 22.60x0.84 60.00+£3.17* | 3.65 2.65
Control 86.20£10.02° 19.37£2.64b 66.83£3.74% | 4.45 | 3.45
RD 2 61.60+10.83" 19.00£2.54b 42.60+4.15" | 3.24 2.24
RD 4 60.70+10.65° 18.80+3.01° 41.90+3.82" | 3.23 2.23
RD 6 60.50+12.27° 17.90+3.99° 42.60+4.14" | 3.38 2.38
PRD 2 59.70+10.65° 18.80+3.01° 40.90+3.82" | 3.18 2.17
PRD 4 55.50+13.70° 19.00+3.40° 39.53+5.15" | 2.92 2.08
PRD 6 66.90+14.03° 20.52+2.46% 46.40+5.79" | 3.26 2.26

@Values are means = Sd, n=12
# Values with different superscript within a column are significantly different by
Duncan's multiple range test,(P<0.05) ns: Not significant among groups.

See footnote Table 47. and Table 48.

T Abo] feolAdo] 1A oM (p<0.05), FEF T EUARgS MF
3k RD 2, RD 4, RD 6, PRD 2, PRD 4, PRD 6 A3 Alo]eo] =&~

A FoHolA Xy EedEdS AFE PRD 4 Aol 7HE
S
2]

121th. HDL-Zd ~H = (HDL-Chol.)9] &8 22.60 mg/100mlz A+
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o] AY Eekon 17.90 mg/100mle] RD 6 Ad<to] 7H4 whekar &
R EEEEge] AdFHae]l ZAATERTE Solxe AYE
(p<0.05). ¥ T2 mAWAOlE FHJdt A Hak @G <
AF 3 nAS AFI fxFEY % HDL-Chol.o] 5714
= oF7he] o)zt Uitk LDL-Z# <8 =(LDL-Chol.) el A$¢ tix
o] 66.83 mg/100mlZ 7} Fa, EEAEdS H3F3 PRD 4 A9+
< 39.53 mg/100mlo. = 7pg sto} AF kel ool AAHAT
(p<0.05). ®3& LDL-Chol. %S iz > B4+ > PRD 6 > RD 6 >
RD 2 > RD 4 > PRD 2 > PRD 4 A&+ oAl Grundys LZFd
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LDL-Chol. %ol ZF7lstl=dl ol5dA 1% SIA5FE=, 0.02%
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JAZRE d& JH oz AST, ALT, ALP, ChE a4
543} o}

Table 54. Effect of experimental diets on activities of AST, ALT, ACP,

ALP, and ChEase in serum of rats fed Rice Doenjang, and Rice
Doenjang Powder for 4 weeks.
AST(GOT) | ALT(GPT) ACP ALP ChEase
Group (Karmen (Karmen | ing—Amstro| (King—Amst
. ) . . (Iu/L)
unit) unit) ng unit) rong unit)
66.00+ 24.40% 67.59+ 187.60% 143.38%=
Normal 2.11° 0.84%® 10.53* 16.02¢ 17.39™
99.14+ 32.72% 69.11+ 192.03%= 134.63%
Control 17.13% 8.12° 9.71° 14.11° 23.63"™
RD 2 95.40% 26.70% 58.81% 151.30% 135.88+
42.97° 4.06° 5.81% 25.57° 25.51™
RD 4 85.50% 24.60+t 53.43% 166.40+ 140.44+%
27.38® 4.03% 9.52° 27.01% 19.37"
RD 6 66.30% 24.60x 55.71% 157.40x 143.18%
19.44° 5.17® 10.36° 31.48° 22.94"™
83.50% 23.60% 52.93% 163.40+ 150.21%
PRD 2 ) ) )
27.38® 4.03* 9.52° 26.01* 13.52™
62.90% 20.50+ 51.78+ 137.50% 155.40%
PRD 4 )
21.48° 4.81° 12.75° 40.11° 15.84"™
64.30% 59.39% 143.10£ 151.47%
PRD 6  ]23.00% 5.08" ;
13..33° 8.74% 18.76 12.32™

@Values are means * Sd, n=12
# Values with different superscript within a column are significantly different by
Duncan's multiple range test,(P<0.05) ns: Not significant among groups.
See footnote Table 47. and Table 48.

AST(aspartate amino transferase GOTHEAHLS =4
99.14+17.13 unit® RD 2, RD 4, PRD 2 A3+ 3= 24|

dton, 449w, RD 6, PRD 4, PRD 6 Agw Alelo] #2]4do] <l
AE ATHp<0.05). 2Ry} 2 ZAEAgo] o]t e AST &4 74

+ RD 6, PRD 4, PRD 6 AgwolA &2l & 5 glo] BHLL 6% T+,
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EURAEFLE 4, 6% FUS & 5 A S, 2EFy B
sh& 3 2.046, 3.84, 5.76% o]

Dagds A ER 29 o)A AolE

amino transferase : GPT) &4 t)jx2a3
A RD 2, RD 4, RD 6, PRD 2, PRD 6 A3d+=3 927 glor),
20.5014.81 unit¢l PRD 4 AdFyE= Fozed oz AAHHATH

(p<0.05). ¥ T2 A A olE T3t A Hd =2 @AY} dnkE

[}

d
FAREE Aol & T nFH=EHE o] Fo BFACA 0, 2, 4%
Saaeol=s A7 gdAHE Ao dF  GOT(GST) &40
76.17~84.81 unit, GPT(ALT) &4d¢] 34.03-39.45 unit® +24g¢] AA
A o Aot ztol7b ¢dAtt. ACP(acid phosphatase) A4S %
AT 69.11£9.71 unit2 A2 ET, RD 2, PRD 6 AdT- Afolddl=
Jxp7h glovt, #Ae] 53.43+9.52 unitél RD 4, 55.71+10.36 unit$!
RD 6, 52.9349.52 unit¢] PRD 2, 51.78+12.75 unit®] PRD 4 A3+ =
= Freol g el 2ol 7} 914 E I H(p<0.05). ALP(alkali phosphatase) 4
S AT 192.03£14.11 unit® FAT, RD 4, PRD2 zholl #-2]4d o]

ot AAS AFH3 RD 2, RD 643wy 2daa4S 433 PRD
4, PRD6 A7 E= zpol7 Q1A H AL (p<0.05), /M *e ALP 42

137.50+£40.11unit®l PRD 423+ o]}, ChEase(cholinesterase) &4
S 134.634+23.63~155.40£15.84 unit W= gz o] 714 a1
PRD 4 A&gto] 71 =gkoy ey Fadads A3t A

RO Aok U RATE FH FAHE Qot FeFERo
o]

1

G of Ae
2 FugE o] HFHEH ChEase &4 #AEI o] B T Hast f
ARehS gl & 4 Rl ey BEAEdS o AdFHS PRD 6 A
9] ChEase &/d¢] PRD 4 AgwrHt} oFzt vhotd el gist A7 2
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Table 55. Effect of experimental
albumin, globulin,

and Rice Doenjang Powder for 4 weeks.

hs

and creatinine

diets on content of total protein,

in serum of rats fed Rice Doenjang,

Group Total Protein Albumin Globulin Creatinine
(mg/100ml) (mg/100ml) (mg/100ml) (mg/100ml)

Normal | 6.42+0.17¢ 4.08+0.04° 2.34+0.13" 0.5940.01°
Control |  4.96+1.19° 3.27£0.72¢ 1.69+0.47° 0.5140.07"
RD 2 5.3340.72" 3.48+0.46" 1.85+0.26 0.58+0.05

RD 4 5.53+0.60 3.60+0.36™ 1.93+0.24" 0.56£0.02°

RD 6 5.63£0.60° 3.70+0.36" 1.97+0.24° 0.57£0.02°

PRD 2 5.83+0.28" 3.78+0.16™ 2.05%0.12° 0.5840.03"
PRD 4 6.31£0.85 3.91+0.38" 2.40£0.19 0.56£0.11°
PRD 6 5.70£0.30° 3.6840.17" 2.0240.13° 0.5740.05*

@Values are means * Sd, n=12

# Values with different superscript within a column are significantly different

Duncan's multiple range test,(P<0.05) ns: Not significant among groups.

See footnote Table 47. and Table 48.
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Q. oRw FEke 3.27+0.721~4.0840.04 mg/100mlo 2 AAkto] 7}

Z wadd ghate] A A olvkE A FH G dzato]l 7H stol o] & Aol

o ool AAFHATHP<O0.05). RD 63, PRD 2, PRD 4, PRD 6+-©]
RD 2, RD 4+ Ht} 479l 3hgfo] ol Fubwiz 3heka e 7:‘6&01

ol Ae gy A uPFE T wiEor AZHATE G

o]l PRD 4%} 64Fo] 9] Zpol 7k A E =H(p<0.05) a2 éj

| B2 PRD 69 5wl ghro] wtekzdl ofel wigh A7 2as

[0

=258d &2 1.69+£0.47~2.34£0.1 mg/100mle.2 HAFato] 7}
o wkslol vlﬁowo]v&% HAT zio] b stol o5 Abo]d
e

=

T pLew
(o]

Xt i‘ﬂﬂ 'SLEW l&?k% | ol ’élﬁwr H““QE el 1

o] Wlioz A7t FHAi(p<0.05), EHRHY MFHFo] W&
PRD 679 257 sheFo] viok=d] ofo tisk A7t dasir}. Ad o}
go] gefe AT wHs #AVE Sded BRE AT e
01 mg/100ml W= thxao] 7P va Aaatol
71 =9kt Adotd e tlxa ) 4/, RD 2, RD 4, RD 6, PRD
2, PRD 4, PRD 6 = Atojell Aol AAGHAJATHp<0.05). 13 25
Zap Bubae s *uﬂ RD 2, RD 4, RD 6, PRD 2, PRD 4, PRD 6
ARt Abolell oAl Afol & Q1A & ISt
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Table 56. Effect of experimental diets on change of glucose-FBS, a
—amylase, and lactate dehydrogenase in serum of rats fed Rice

Doenjang, and Rice Doenjang Powder for 4 weeks.

3 _ Glucose LDH(=C)
Group | 7 Amylase(=A) | pReRy | (Wro.U=0.4821 | B/A | B/C
(unit/100 mD 107100 m) 1U/L)

Normal| 2036.00+ 35.84° | 140.40+5.01" 375.80% 56.56b| 0.068 | 0.373

1929.05+147.20° | 207.16+£30.07* | 1143.60£631.85" 0.107 | 0.181
Control

RD 2 | 1655.90+273.40° | 158.60+31.30" | 1645.90£890.52* |0.0957| 0.096

RD 4 | 1667.40+272.45° | 152.40+31.87" . [0.0913] 0.116
1313.80+£762.05°

RD 6 | 1445.20+267.77° | 142.60£29.68" . 10.0986| 0.164
871.60£419.09

PRD 2 | 1657.50+272.62° | 151.40+31.87" | 1303.80+762.05%|0.0913| 0.116

PRD 4 | 1330.60+288.85% | 134.40+24.09" | 795.10£281.91*°|0.1010| 0.169

PRD 6 | 1644.20+238.50° | 159.70425.86" | 617.70+264.72%|0.0971| 0.259

@Values are means * Sd, n=12
# Values with different superscript within a column are significantly different by
Duncan's multiple range test,(P<0.05) ns: Not significant among groups.

See footnote Table 47. and Table 48.

T IS 134.40424.09~207.164+30.07 mg/100ml M & thx+

o] 207.16+£30.07 mg/100ml& 7}¢ o} A4S u]E3 RD 2, RD 4,

2, PRD 4, PRD 63 Alolo] o] do] Q1A = ATHp<0.05).

EHREY AHT Abeldl A<l Aol glevt PRD 419
kel
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Zwrt sropx]  Aold AxE Bl LDHO @42

375.80+56.56~1645.90+890.52 1U/L Wt x|} #BAFS A=
3k RD 279 thsle] AWy AEA e EOREdS Egksie] 43

3k RD 4, RD 6, PRD 2, PRD 4, PRD 6 —18]al AA 7ro] F938k 2
o] 7} A A FATHp<0.05). T3 LDHO sAdo] BeAFS A
4, RD 6v-°] 2389458 H#3 PRD 2, PRD 4, PRD 6+ HEt} ozt

Fout ol HE Aot §om MR nPEFol FHEFF

LDH #7o] #Aaste 43S B ¥ 58 axw2o)gs Fojg 3F

o Hab f@y dwtEgS AFHSG T aAYS A gEzard 83

LDH &/deo] #rAa=Egov, a4y +22ad A3 45 a9

LDH &9 Zol7l (I dyp+= Aoldt AxE Hth Glucose/a

-Amylase #& 2¥Y = 228d94S 433 RD 2, RD 4, RD 6,

PRD 2, PRD 4, PRD 6elA dAs AHIFS Holx  gFtr)
o i

Glucose/LDH #t2 HAol f38d #AGe ZEdS HAFHS RD 2, RD
4, RD 673 2389458 A3 PRD 2, PRD 4, PRD 6 2% AHH

o] FNASE wobE AFL RO, HEYe] uIRPFOR Y
A wPRFe Skl B JFe wolx op ool B ATV s

(1) Prx==#9] W3}

47 ALSSE AHE oHE v F 4
1A PAFAY T ES wrEo] 7 | £ %A (liver parenchyma)uj
o] ZEMEY(LC ; liver cell cord), T=EFIILS ; liver sinusoid) 2
|®(LD ; Lipid droplet )& Fig. 9o 4] #3231t}

3PS 3% FHEEA

2

X
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Normal Control

RD 2

RD 6 PRD 2

PRD 4 PRD 6
Fig. 9. Effect of experimental diets on histologic change in tissue liver
of rats fed Rice Doenjang, and Rice Doenjang Powder for 4 weeks
(Hematoxylin—-Eosin stain, X40). See footnote Table 47. and Table 48.



Choline chlorides #H7}st & A3y
HEE Egete] AMSE AFHo 3 MAlEEA A dxatS H[EE RD
2, RD 4, RD 6, PRD 2, PRD 4, PRD 634 A% 2]
t}. Imagepro ver. 3.0 T2 MO 2 Fig, 99 AATY 7+ AAMEFAY
o WAdE Ao WAS AAbg A= Table 573 72t

Table 57. Effect of experimental diets on degeneration of lipid droplet in

tissue liver of rats fed Rice Doenjang, and Rice Doenjang Powder for 4

weeks.

Group Area of lipid degeneration(im®) | Percent of lipid degeneration
Normal - -

Control 2244.888% 455.040° 3.054+0.619

RD 2 1870.910£1003.709° 2.54511.365

RD 4 1775.996+ 773.321* 2.416+1.052

RD 6 1451.526+ 654.517% 1.975+0.890

PRD 2 1642.104+1575.124® 2.234x£2.143

PRD 4 1061.778+ 289.484% 1.445x0.393

PRD 6 2180.936+ 132.697¢ 2.967%£0.181

@Values are means * Sd, n=12
# Values with different superscript within a column are significantly different by
Duncan's multiple range test,(P<0.05) ns: Not significant among groups.

See footnote Table 47. and Table 48.

A2, &+, RD 2, RD 4, RD 6, PRD 2, PRD 4, PRD 69 7+ 4
AEZA ] WAl WAL 1061.778+289.484~2244.888+455.040
W92 tjx=+ >PRD 6 >RD 2 >RD 4 >RD 6 >PRD 2 > PRD
4 £Oo2 Sobxa1(p<0.05), B WA AErh FAHA okt o]
e Ayps AR 2adede] uga ATl S el we wAgA

F‘t
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d=d), delH oz PRD 679

° < ureof & Zow AtmHYh dE2T7t
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A7kstel Mol E% &
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47 AMEgE AHE oHE v = AE¢ AS 39 sAdxERY
of A, AFxzAe dFHEs s AFA(G ¢ glomerulus), H-4-%F
FHY(B : Bowman's capsule), AxI(T : tubules)S Fig. 1094
b=

Normal Control

RD 4

RD 6 PRD 2
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PRD 4 PRD 6
Fig. 10. Effect of experimental diets on morphology change in tissue

kidney of rats fed Rice Doenjang, and Rice Doenjang Powder for 4
weeks (Hematoxylin—-Eosin stain, X100). See footnote Table 47. and
Table 48.

Fig. 10 21% 34 (renal cortex)d] #stdn 7 Aoz AAl+ thx
a*, RD 2, RD 4, RD 6, PRD 2, PRD 4, PRD 69 x2S #1743 Ax
AFTA], B-REEE Y, Aol A Zpol & Q1S whek FEjEA WstE &
ZHe = ogldn) ol e Axs B Aol oste] o] 3] oS

e

A7 5 g fEel ofd ew Az,

Jo
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(3) Wlze] s}

47 A5 AHE JdEHZE v F 4E3 HAS 3% s X2
AR, HFFA Y JTFFES wrEo] WMAL=ZA (WP : white pulp)?} A4
Zé-_‘(RP © red pulp), B¥Z2H(N : lymph nodule), 7F&A8++9WMZ :
huil]

2
2
marginal zone), SAAE

S

(CA : central arteriole) < Fig. 114 =z

Normal Control

RD 2 RD 4

RD 6

PRD 2
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PRD 4 PRD 6
Fig. 11. Effect of experimental diets on morphology change in tissue

spleen of rats fed Rice Doenjang, and Rice Doenjang Powder for 4

weeks (Hematoxylin-Eosin stain, X100). See footnote Table 47. and
Table 48.

Fig. 11& ulge] wMasds 549 Feany Ahoz 44
)z, RD 2, RD 4, RD 6, PRD 2, PRD 4, =

At grad, AT, A5, FAEEA FeEn)

o1 AT W Y WaE BAF & g

A ARE EUE 2 A3 ved 2o aAg8S 8 ¢35 Ve
qE A7l flske) 7]EAe], 71EAYl 1.5% Cholesterol, 0.05%
Choline chloride$} #¥3 9@ 228 E4S 247 0, 2, 4, 6% & 718t
o 8/ o2 o] 45 5t FFH(Sprague-Dawley, 45, &, 79.10
+ 2799% ASE H AFF7E @A YTriglyceride (TG,
Cholesterol(chol.), Phospholipid(PL), LDL-chol., HDL-chol., ¥ & &
2EY, F FF a494, @ G 249 WstE 7HeGlh

O HAFAZTE 7122 elg ¢ 43 tj=a", RD 2, RD 4, RD 6, PRD
2, PRD 4, PRD 6 wAke] frjxb7 AL aL(P<0.05), tix3 RD 2,
RD 4, RD 6, PRD 2, PRD 4, PRD 6 i Aol 2|3k &kt}.

(] Aola&(F.ER)S 0.394~0.258 W= Gt 713, PRD 6+9]
7h gk,

O 3A9 o, 34 vA, 2, 18] FA= dxa3 RD 2, RD 4, RD
6, PRD 2, PRD 4, PRD 6 A}e] fo/do] QA= ATHP<0.05).

O 84%9 triglyceride, T-Chol., LDL-Chol. ¥%o] tfZsHt} RD 2,
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RD 4, RD 6, PRD 2, PRD 4, PRD 6
phospholipid®} HDL-Chol. &% A3 F9
=

Rk =g H g A Cda= g4z

LDL-chol./HDL-chol. #<& w3t}

AR FEEEds AT 4 @359 AST, ALT, ACP, ALP,
a-amylase 848 AAHE A4S Hol gz RD 2, RD 4,
RD 6, PRD 2, PRD 4, PRD 6 3} 2lAdo] <1A(P<0.05) =4},
LDH, ChEaset® f9=*7F §1ith

dHdFo] F Ay A48 g gjF, RD 2 ¥ RD 4 AR
t} RD 6, PRD 2, PRD 4, PRD 6014 ZF7}at= 7 8ol I vh(P<0.05).

2% 21 31(P<0.05),
o

=
e QA ek

d

345 o e glEz+EY RD 2, RD 4, RD 6, PRD 2, PRD 4,
A
2 Haematoxylin-Eosin®. 2 @A3te] 773k
I 2A9 Aok wA AT E1E A v e AR
olAth. zrol AAE WAA A= BEF HdAEg] HAHF U

Mo oy

o] A}o] = 3 2~4% LR ATV 7158 A
AsES S7H7IE 2RAd 5 ot
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7hH A=
el Arhes 2EsidlE W, A2k nE FANSE dotn

skt A7 0.1%&RA 2,
Bl& Aglsto] FAz]7eh nlalstole

A BstA 209 vioh Bl

) AA4kE 9 pH

pHE Al&5g¥ FH4 50mlS £&35te] #23}se] pH meter(Orion
Model 420A, Orion Research Inc., USA)E A}g38te] 30%3F <tgd A
o #S =AY AAnE Al 508 AHEE] HFsle EHS 40mlS
A7k o AEF oAFHA R g of o 10mle] HmZ el X]"]Oko
2 gl FA] 48 wWzhA 0N FAsUEFE R HAso)
48 mlE EAISA

o) A=

A e = AMAA|( Hunter Lab., Model CQ-1200X, USA)E o] &3}o] 1.(1¥
AL b(EANF H AERE AR o2 YERSlen, o] u AlE

M-S 1,=89.2, a=0.921, b=0.78°] % T}.

H
&

= ST 2
5 ¥ A

A5 S Kjeldahl® ol FH3te] SAite = #3lgh $ Micro Kjeldahl
Hell oJal] FHALTFES SAHGUTE A= 0.3g2 w3l A & 23
A} S Tste] B A E o] g5t Ealsilth. E8 ol 40%
o FABIUERS 713 & FHAAE o83 4%4 boric acid-g& o]
Aol 7taE F4AIZ v 0.05N HCIZ AA3 §& o328 o] &3}
o FH4x FFES S43A

- 101 -



Az AAR(%)= [(V1-V2)X0.7<FxDx100] / [Sx1000]
F: 0.05N Atz =g ool o7}

D: 3]
V1:0.05N 2tz 580 e] A 2] (ml)
V2:FA oA ZHlE 0.05N AFEFEg A A X (ml)

St }‘]—u—o (g)

(2) ofv =8 A&

A& 10go] FHF5E 90ml 7Fete] 0.1N NaOH&No 2 pH 858 %3
3k & A EEY 5mlS ¥, A 0.1N 2 EFE N o 2 pHE.57F
A Agste] o] wf AulE 0.1N ?@ﬁwré%ﬁ%‘ ml5 o] AL
of He)ste] 1 S AbES It o7 A 1.4+ 01N FASUE
2

&Y Imlel siBah=

formol®] & Z(mg%)=A 54 Aml-3A ml)X1.4xF*X100 / A 85g

F: 0.1N NaOHE&<2] 7}
olgA SA% formole] HAolA SFRUote] AAE MakS ofv|e] &
A2 AL

&)
A& 10gS FH3 & dol24E 718t 100m=E g&sta & 1A17F &
oF Wkt o]Z Whatman No. 102 o33 oJ NS Sep-pak® C18
= to] E-ES AASAT. 1 QS HPLCE o] &3t 413131
o} ofual BAo] Abg® HPLC =de olgjel #ZktH(Table 57,
Table 58).
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Table 57. Operating conditions of HPLC for free amino acids analysis

Instrument Gilson 305 system(France)
Column LiChrospher 100RP-18
(4%x250mm Merck, Germany)
Column temp. 40C
Eluent Sonvent A", B”
Flow rate 1.5m¢/min
Detector Fluorometer(Model 121, Gilson Co., France)

Excitation wavelength 254nm
Emission wavelength 360nm

Injection volume 200

*SolventA:Acetatebuffer:water:methanol:tetrahydrofuran (515:350:100:30)
*xSolventB:Acetatebuffer:water:acetonitrile:tetrahydrofuran

(290:195:490:25)

Table 58. Condition of linear gradient solvent system for free amino

acid analysis

Time(min) Solvent B %
0.0 16
2.5 17
5.0 19
7.0 30
9.0 43
12.0 51
14.0 55
17.0 100
21.0 100
22.0 16
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Table 59. Operating conditions of HPLC for free amino acids analysis

AL ofgfet Zektk(Table

Instrument Gilson 305 system(France)
Column Sugar—Pak 1

Column temp. 90T

Eluent Ca-EDTA (500mg / ¢)

Flow rate 0.5m¢/min

Detector Reflactive Index detector
Injection volume 2010
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pHe} 4t%== Table 6104} o] Ao wel FAsA Apo]7t
AT o= A Z7]el= pHatel (6.68-7.02)914 609 ¥ 5.95-6.28
2 etk fo] Aot nlastd Ag2ro] wel FAS A SA4 o
7FEE QAT AT AEEd 4ol pH 5.001730d. ayER
%% pH 5.00] 2 wWi74A] & v s oFlch
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Table 61. A==t H7Meo & 2@ pHe 4

7t A/ AL pH AF %(ml)

0d 6.07 20.1

A=RAE 1T 204 6.08 20.2

404 6.09 20.2

20T 20¢ 5.90 21.0.

404 5.83 22.2

35T 20d 5.83 22.2

404 5.78 23.8

SERMNEE 0d 6.07 20.1

1T 20 6.09 20.2

404 6.06 20.2

20T 20¢ 5.90 21.0

404 5.85 22.4

35T 20 5.84 22.5

40¢ 5.77 23.8

T4 0d 6.07 20.1

1T 20d 6.12 19.5

40¢ 6.08 20.2

20T 204 5.94 21.5

404 5.83 22.4

20¢ 5.81 22.0

35T 404 5.69 26.0

T+ A 0d 6.07 20.1

1T 20¥ 6.15 18.0

40¢ 6.12 17.0

20C 20 5.93 21.5

404 5.83 22.2

35T 20¢ 7.35 25.4

404 5.77 23.8

Vit. Bl 0 6.07 20.0

1T 20¢ 6.08 20.0

404 6.08 20.0

20C 20d 5.94 21.5

40¢ 5.83 22.2

35T 204 7.33 25.4

404 5.77 23.8
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Table 62. A&l H7tEo] wE #Bade] FA4 ey} oluwg =
o
A7HE AREE/ AFdS FAx ofu| el A A
0y 11.13 378.00
=32 1C 204 11.91 435.17
40 11.42 503.30
20C 204 11.80 450.23
404 11.20 520.11
35C 20d 11.32 576.80
404 11.59 599.20
S E 0d 11.13 378.00
1C 20d 11.40 441.47
404 11.57 510.30
20C 20 11.20 460.20
40 11.30 580.20
35C 204 11.32 591.85
404 11.17 592.20
T4 0d 11.13 378.00
1C 204 11.73 443.10
404 11.21 548.45
20C 20d 11.20 520.30
404 11.10 580.20
204 11.13 605.50
35C 40 11.15 582.75
FA+ DAk A 0y 11.13 378.00
1C 204 11.25 428.87
40 11.72 514.50
20C 204 11.14 520.00
409 11.40 550.00
35C 20d 11.12 591.85
404 11.40 584.85
Vit. Bl 0y 11.13 378.00
1T 20d 11.61 484.87
404 11.25 550.90
20C 209 11.30 540.30
40 11.20 589.00
35C 204 11.31 590.80
409 11.27 598.85
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Table 63. AFLmst Arhwel wE wEFS Feohma 2y

(unit : %)
A8 AF2 A7) Asp  Glu Ala Val Phe Leu Lys total
= Zt
0 125 323 175 34 2.2 18.7 13.3 100
212 0T 204 126 43.3 150 2.3 1.0 125 13.3 100

4049 17.1 17.7 21.0 35 1.6 220 17.1 100

20¢ 128 356 24.0 3.0 1.3 13.0 13.0 100
25C 409 132 33.0 250 22 1.6 180 7.1 100

35C 209 169 254 205 3.0 2.0 19.6 12.6 100
40¢  17.1 23,1 180 2.8 1.6 21.2 16.1 100

2Rkl 0T 20¢ 133 316 149 29 1.9 204 149 100

v 409 139 29.8 16.2 3.3 1.9 220 12.7 100

20 111 242 21.1 4.1 1.4 239 14.2 100

25C 40¢  17.1 22.1 200 35 1.6 20.0 15.7 100

35C 209 156 282 169 3.1 2.5 21.0 127 100

409 13.0 22.0 13.9 3.9 1.7 280 175 100

4 0tC 204 142 286 176 2.9 3.6 21.6 11.3 100

4094 142 316 17.7 3.0 1.8 194 122 100

20¢ 12.1 31.1 16.0 238 2.8 159 20.3 100

256C 409 142 255 153 34 3.4 164 22.8 100

35C 209 169 254 205 3.3 2.1 19.6 122 100

409 156 234 189 3.7 2.7 20,5 152 100

FA+EL 0T 20¢ 214 137 237 4.7 2.1 158 18.6 100
A

222 212 185 23 2.5 16.8 16.5 100
25C 409 18,6 16.8 226 3.4 2.2 19.0 174 100

409 14.8 32.1 155 3.0 2.2 208 11.6 100
[e))]
=

35TC 209 16.3 309 17.8 35 2.1 179 114 100
409 15,5 26.8 15.8 3.8 29 169 18.3 100

Vit. Bi 0t 204 147 30.6 16.2 3.1 2.8 197 134 100
409 129 287 163 3.3 2.1 219 148 100

25C 20¢ 123 250 220 29 34 21.0 134 100
409 135 223 134 45 8.7 246 13.0 100

35C 209 175 30.8 16.1 3.3 1.9 182 122 100
4094 19.0 28.9 18.0 3.3 2.8 17.0 11.0 100
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Table 64. Ad2xe} H7tEo we AHAo] f2d o=
(unit @ %)
A E AFe= A ZF 7] Suc Glu Fru total
s
0¥ 0.59 0.71 0.65 1.95
A 2T 0T 204 0.62 0.61 0.39 1.62
40¢ 0.54 0.63 0.32 1.50
25T 204 0.41 0.69 0.33 1.43
40¢ 0.36 0.56 0.23 1.15
35T 204 0.47 0.55 0.37 1.39
404 0.35 0.67 0.33 1.35
2RI E 0T 204 0.44 0.43 0.31 1.19
40¢ 0.46 0.63 0.32 1.41
25T 204 0.46 0.65 0.48 1.59
40¢ 0.37 0.61 0.41 1.39
35T 204 0.48 0.54 0.37 1.38
404 0.49 0.56 0.37 1.42
T4 0cC 20 0.61 0.62 0.36 1.59
40¢ 0.56 0.69 0.46 1.71
25T 204 0.45 0.63 0.38 1.46
40¢ 0.46 0.68 0.33 1.47
35T 204 0.55 0.52 0.31 1.37
404 0.45 0.66 0.35 1.46
TA+EA 0cC 204 0.58 0.57 0.29 1.44
40¢ 0.42 0.59 0.33 1.54
25T 204 0.36 0.63 0.34 1.33
40¢ 0.44 0.56 0.32 1.32
35T 204 0.48 0.52 0.28 1.27
404 0.45 0.59 0.45 1.49
Vit. Bl 0C 204 0.65 0.66 0.41 1.72

404 0.67 0.74 0.43 1.84

25T 204 0.66 0.78 0.34 1.78
404 0.56 0.67 0.34 1.57

35T 20 0.43 0.47 0.25 1.15
404 0.41 0.55 0.34 1.30
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Table 65. A%

A7bzo] e 2ade] vdE

ol

i

A7 AL/ Z 1 (og Bacillus(log gWAw Awa
A No) No)

0 6.01 5.71 ND ND

24 1T 20Y 5.07 5.48 ND ND

404 5.27 5.50 ND ND

20°C 209 5.86 5.34 ND ND

409 5.02 5.12 ND ND

35T 204 5.85 5.61 ND ND

404 5.07 5.12 ND ND

SENNE 0 6.01 5.71 ND ND

1T 204 5.35 4.59 ND ND

409 4.71 4.87 ND ND

20°C 209 5.89 5.23 ND ND

404 5.05 5.08 ND ND

35C 209 5.99 5.92 ND ND

409 5.07 5.85 ND ND

T4 0 6.01 5.71 ND ND

1C 20Y 5.28 5.61 ND ND

409 5.12 5.24 ND ND

20°C 20 5.98 5.23 ND ND

404 5.13 5.34 ND ND

209 5.74 5.10 ND ND

35T 409 5.07 4.98 ND ND

T+ EEA 0d 6.01 5.71 ND ND

A 1T 20Y 5.44 5.17 ND ND

409 5.02 5.85 ND ND

20°C 209 5.89 5.88 ND ND

409 5.34 5.09 ND ND

35T 20 5.63 5.22 ND ND

40 5.07 6.50 ND ND

Vit. Bl 0 6.01 5.71 ND ND

1T 204 5.20 5.14 ND ND

409 6.36 5.96 ND ND

20°C 209 5.99 5.13 ND ND

404 5.03 5.54 ND ND

35C 209 5.14 5.33 ND ND

409 5.07 5.51 ND ND
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Table 66. A%

Hobel e aagel

A s}

(unit : %)

A7 E S R B L a b AE
s

] 48.56 5.14 33.21 28.9

Control 0C 20 45.37 5.58 35.33 29.1

404 57.53 6.66 33.24 25.6

25C 20¥ 46.21 13.41 34.31 30.3

404 39.02 18.90 37.89 34.5

35T 20 37.33 16.08 45.18 36.4

404 30.48 23.33 66.37 38.9

SENAE 0C 204 50.00 5.32 33.61 30.1

404 57.40 7.24 31.59 29.9

25C 20¥ 48.10 12.01 35.12 31.2

40¥ 38.00 19.00 43.21 34.2

35T 20 33.61 16.48 50.40 40.2

404 26.26 19.54 57.43 43.1

4 0C 204 50.31 6.74 34.00 34.1

404 56.45 6.25 33.45 35.4

25C 20¥ 45.68 10.00 35.67 36.2

40¥ 36.20 13.23 41.23 40.5

35T 20 32.94 14.48 48.57 43.2

404 30.32 17.42 53.68 49.0

TA+EA 0C 20 51.44 5.53 32.61 32.3

404 56.34 7.33 34.46 36.5

25T 20¥ 48.90 12.90 37.67 40.4

40¥ 39.00 14.56 46.45 49.1

35T 204 33.34 15.75 49.68 50.2

409 25.35 17.51 51.76 43.2

Vit. Bl 0C 204 50.04 5.68 33.15 32.2

409 56.44 6.87 33.23 33.5

25C 20¥ 49.10 7.89 36.54 37.5

40¥ 42.00 14.56 43.34 40.6

35T 20 30.68 15.18 51.88 40.4

404 26.23 20.74 59.56 43.5

- 115 -



A A}

A7t A= A F 7V A AR BAs 78 %
7k

0 2.0 1.2 2.6 2.5

AT 0C 204 2.2 1.1 1.9 2.2

404 2.4 1.3 2.2 2.5

25C 20 4.1 3.9 4.3 2.3

409 5.6 4.6 4.3 4.5

35T 20 6.7 5.5 5.7 3.9

409 7.8 4.7 4.3 3.8

2ERIAE 0T 20 2.2 2.3 3.1 2.9

404 2.6 3.3 2.1 2.4

25C 20 4.6 6.5 4.8 5.9

404 5.7 5.1 5.1 5.2

35T 20 6.1 5.4 4.7 3.8

404 7.9 5.6 4.1 4.6

4 0°C 204 2.3 1.6 2.6 2.9

404 2.9 2.6 2.3 4.1

25T 204 4.5 4.3 4.8 3.6

404 6.0 3.8 4.3 4.1

35T 20 6.5 5.2 4.1 4.7

404 6.5 5.6 5.5 3.6

T+ A 0C 20 1.8 1.7 2.9 2.4

404 2.1 1.9 3.3 3.4

25T 204 4.6 3.1 3.4 4.1

409 5.4 5.6 5.2 6.2

35T 204 6.8 5.2 5.8 4.7

409 7.5 6.9 4.5 3.9

Vit. Bl 0C 20 1.6 2.6 4.1 2.2

404 1.7 2.4 5.3 3.4

25C 204 4.6 3.7 4.1 4.4

409 5.6 4.7 5.4 5.7

35T 204 6.3 5.4 5.9 5.1

40 7.4 5.5 4.2 4.1
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E7L A AN, =, e AA 7Exe) Wk B3 (%)
ot A AR A Zk =%
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(2) A=zt +4

7h A EH|

Aen= ARF AZ At == Azl PA=
ov A4 g AF @Y FAHE A g
Aol wet A7F A8 FS F
ekt

oA, 2E e 28k Fol Agdnh AAl ARESa e EATARRlelu
715 WASA @ Ao 7Pgslal 450g A, 1kg Al3E, 10kg AlF<] W&
upel 7kz} 50%, 30%, 20%% st Azb Aaws AHAs)
& AFo HAglel & A TR ARESEAL QAL 450g Al

2070, 1kg AE=S 12707} E0]7it}.

o 32 o oo
R )
i
o
r>¥
B
roe
2

fo I
b
o
=
>
i
=

ER 2% | P ik
180= 360=

= 40.0 2,500 180,000 360,000
<] 2 16.0 2,000 57,600 115,200
A A 12.0 300 6,480 12,960
= F LA 0.04 10,000 720 1,440
Al 244 800 489,600
271 (450¢g) 111.1 200 40,000 80,000
<71 (1kg) 30.0 250 13,500 27,000
271 (10kg) 2.0 800 2,880 5,760
" g o] &-(450g) 111.1 150 30,000 60,000
j gl o] & (1kg) 30 180 9,720 19,440
N Z o] & (10kg) 2.0 200 720 1,440
A AH450g) 5.6/25 520 7,540 15,080
Al 104,360 208,720
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wyaEA A8 /ANt 0.3%E §85te] FH8k.
3E91. 7PEe] AW e

A} 7)1 = =

R | 599 | o = e o

A= 231,000 | 40 | 231,000 | 5775000 | 231,000 | 5,775,000

2 W3gn 2,000 | 11 2,000 66,667 4,000 | 1332333

NP 45000 | 30 | 45000 | 1,500,000 | 45000 | 1,500,000

ZA7 1500 | 11 1,500 | 136,364 3,000 | 272,727

o]gH = 1,350 | 11 1,350 | 122,727 1,350 | 122,727

237 4500 | 11 4500 | 409,091 4500 | 409,091

Az7) 9,000 | 11 27,000 | 1,636,364 | 27,000 | 2,454,545

5 | EFA] 2,300 | 11 2,300 | 209,091 2,300 | 209,091

A | €37 11,000 | 11 22,000 | 1,000,000 | 22,000 | 2,000,000

T | A7) 80 | 11 850 77,273 850 77,273

AT 227 13500 | 11 27,000 | 1,227,273 | 27,000 | 2,454,545

27 3,800 | 11 3,800 | 345455 3,800 | 345455

o] %7 Hj o] o] 3625 | 11 3625 | 329545 3625 | 329545

A=A 550 | 11 7,700 | 350,000 7,700 | 700,000

R E 1,150 | 30 1,150 38,333 1,150 38,333

| eRER 17500 | 7 17,500 | 2,500,000 | 17,500 | 2,500,000

;1 2| Al 2} 10,000 | 7 10,000 | 181,818 | 10,000 | 1428571

AR 7] 2,000 | 11 2,000 | 1,428,571 2,000 | 181,818

Agn) e} tagErl= AugR 9] dquA] &3 7HsE, 11E9
of AHlEe A} 7HAS FAste] Aeks 3lo] dFH oy
o] ZAZAFE7EY tin] vl 10.0%¢ 11.4%E 247
THAES AN 0.5%, AFAYAELE 10%, AF2EL 3%, AF

Aoz 5%s A8ttt

il
N
N
N
N
i)
oo I
ol
ol
ats

- 147 -



Azl A TG 24F A, FRIA T Aled s3ES 71989

292, e Axd7t 4
plant A(180%/1) plant B(360%/d)
= kgd | AW = kg@ | T4 v
1. A=A 349,160 1,940 | 51.0% | 698320 | 1,940 | 51.9%
LA 5v] 244,800 1,360 | 35.8% | 489,600 | 1,360 | 36.4%
E A E) 104,360 580 | 152% | 208,720 530 | 155%
2. =54 238.090 1,323 | 34.8% | 480680 | 1,335 | 35.7%
3.7 H 97.399 541 | 142% | 165627 460 | 12.3%
B A 24,672 137 3.6% 49,811 138 | 3.7%
SEke] 6,743 37 1.0% 10,828 30 | 0.8%
=] 7619 42 1.1% 12,235 34 | 09%
737 17,469 97 2.6% 21,068 59 1.6%
A= 2 2} 4,116 23 0.6% 4,344 12 | 03%
A5 - - 0.0% - - 0.0%
RYs 1,030 6 0.2% 1,153 3 0.1%
) 7354 41 1.1% 9,396 26 | 0.7%
o] =713 - - 0.0% - - 0.0%
&RE/3H /B 3 5896 33 0.9% 11,792 33 | 09%
737 ) 1974 11 0.3% 3,948 11 0.3%
7)€} v 20526 114 3.0% 41,052 114 | 31%
Al 684,649 3804 | 100.0% | 1,344,627 | 3,735 |100.0%
olbe] W o AEG AFE AxA7LE A A} plant A AgoE
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69 Hk o] T a1 plant B2 360

Atk o5 AHA 1kgT Al



ZU71 = 3PS H T plant A9l A5+ 3,8049, 18] plant B 3,735¢ o=
plant B7} 25 Yo & #ol& §le Ao YErRLT.

) BEAEe] oY 24

qque| azd | 0 |a ggal—2or A plant B
493 a9 | 2o | a4 | =9
4 3,000 3,000 36,000 1 39,000 1 39,000
2] A 1,500 1,500 18,000 1 19,500 1 19,500
Iuff 2] 1,500 1,500 18,000 1 19,500 1 19,500
Al 3 78,000 3 78,000

FRI A= AF Fujololm HakE ghujglou} RZRE Q] Ut
Brrazt S oy FAbEe] flan FEAE ] long AFE v
2 FRks ngEdth AlE AurtAS AujAbA S 71E o R 450g Al

7,500%), 10kg AFL 70,0009 02 A&t o7
WA Al 10%E Lefste] abg ek Alzd Aol

2 od =2 o
rlo
S
o
S
S
(o,
—
=~
o
2
i
rlo

o
ol
o
H
o)
Do
a1
R
il
=
o
ol
o
£l
4

WAL 27y 27279, 51149, 47,7279 A 83t

o 2 ARk uE Aakd AFe AuE A A Auiel Ve #e, &
Fe fg vgoEA wiEdvl EIEA G BE FANES Lei 349,
gAY, Fegdi], Aaa g3, Faddn), Joy] Fo] ofdl &gttt 7]
AAFEA Az ‘2us 2 AFHIE ARJAE] v 2 dnkd=
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394, ARG FA EALA
plant A(180%/) plant B(360%/d)

A () kg (¢) o kg3
1Lowl& 993,409 5,159 1,986,818 5,519
2. AzxY7t 684,649 3,084 1,344,627 3,735
Ay ) 349,160 1,940 698,320 1,940
=5 238,090 1,323 480,680 1,335
7 97,399 541 165,627 460
3. dm) 9 dwkdEn] 231,822 1,288 366,144 1,017
4. 8] §-A(2+3) 916,471 5,092 1,710,771 4,752
5. 99£9(1-4) 76,938 427 276,048 767
6. D& - - - -
7. 58E0 - - - -
8 A& £9(5+6+7) 76,938 427 276,048 767
9. HAAM & 1,154 6 4,141 12
10. B712<E2(8-9) 75,784 421 271,907 755
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