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| T | D-02

Purpose&
Contents

The final objective of this research is to develop soybean and rice mixed
fermentation technology, high temperature rapid fermentation brewing
technology, optimal recipe, stably producible process. Through this, we
will develop liquefied natural seasoning product that respond to the
well-being trends of food, thereby cooperating with the government's
policy of increasing rice consumption, contributing to increase the
competitiveness of relevant industries and increase exports.

O Development of soybean and rice mixed fermented solution through
high temperature rapid fermentation using develop koji with high enzyme
activity using soybean and rice, which are natural raw materials.

O Development of optimal recipe to maximize flaver using only natural
ingredients and development of liquefied natural seasoning product
through process research to ensure distribution safety.

O Establishment of standard manual for final product launch by pilot
production using mass production facilities and securing of data on
consumer confidence improvement through external professional consumer

preference assessment institotions.

Results

O Development of fermentation and aging process using soybean and rice
mixed koji and fermentation system research of soybean and rice mixture
— Koji preduction conditions which can increase the activity of protease
and amylase in order to convert amino acid and sugars from proteins
and carbohydrates contained in natural raw materials soybean and rice
were confirmed. The process manual for koji production and
management was prepared so that activity of soybean protease was
more than 450(unit/g) at 25C and activity of rice a-amylase was
more than 300(unit/g) at 30T.

- Fermentation speed and quality change were confirm by fermentation

temperature and salt concentration difference in the soybean and rice




mixed fermented solutions. Process standard for producing stable
quality soybean and rice mixed fermented solutions are as follows.
(Temperature : 45~47T, Salt concentrations : 14%+0.5%, Stirring
interval : 3 hours interval, more than 5 minutes, Fermented periods :
8 days(more than total nigrogen 0.894)

— In order to determine the mixing ratio of soybean and rice, the
chromaticity(ODgsonm  value) and the total nitrogen content of soybean
and rice mixed fermented solution measured at 4:6, 55, and 6:4 ratios
of soybean koji and rice koji respectively. In order to realize the
bright color of the product, the ratio of soybean koji to rice koji was
determined as 46, The |quality standard iz that the
chromaticity(ODgsonmn  value) of soybean and rice mixed fermented
solution is less than 0.6 and the total nitrogen content is more than
0.8%.

O Developed the best recipes to maximize the flavor of the product
— The target contents of total nigrogen (TN) and glutamic acid in soybean
and rice mixed fermented natural seasoning were set to 1.0% and 1%,
respectively. For this purpose, 45% of natural concentrated soy sauce and
0.5% of yeast extract were added to the total compounding weight.

- In order to ensure the suitability of raw materials of natural seasonings, the
raw vegetables were added without using the vegetable concentrate
containing the food additives.

— In order to determine the blending ratio of natural seasoning using soybean
and rice mixed fermentation, comparative sensory evaluation was performed
with commercially available natural seasoning using soybean fermentation.

As a result, the composite sign was 590 / 81.2 {mean / CCI), which was not
different from the commercial product (6.08 / 82.0). Appearance was 6.20 /
844 (average / CCI), slightly higher than that of commercial products (5.84
/ 80.1), and the increase in preference due to improvements in the direction
of consumer demand was minimal. Therefore, the compounding ratio of the




prototype and the site condition were examined to determine the
compounding ratio of the product.

- Components of free sugars, organic acids and free amino acids were
identified in order to investigate the taste components of the product. The
main taste components were glucose, sucrose, lactic acid, glutamic acid and

aspartic acid.

O Ensuring stability and setting shelf life.

— As a result of the stability assessment and the shelf life setting experiment,
the legal specifications were all appropriate. Calculate the shelf life by
determining the sensory quality as a quality index, the temperature was set
within 18 months.

— The sterilization condition and the alcohol content of the product were
selected in the same process conditions as the soy suace products.
(Sterilization temperature : 87+27T, sterilization period : 25~30%, alcohol
contents of final product | more than 2.296) Quality changes did not occur
when stored at 15C, 25C and 35C for 120 days.

O Process standardization of Production—-stage from pretreatment on raw
materials to product packaging process
- Process settings and writing standard user manuals about process condition
(temperature, time, pressure, etc.) and main equipment name.

O Strengthen product competitiveness by evaluating consumer preference
of professional external sensory evaluation research institute
- In the taste recognition test, soybean and rice mixed fermented
seasonings were tastier than commercial products. In addition, there
was a mention about ramen taste, fish sauce taste, seasoning taste. In
the sensory associative feature, the taste was long and the flavor was
strong. Also, it was recognized that cold nocdle soup taste, pork meat
soup taste, deep taste, and taste were abundant. In the emotional

association feature, it was strong in refreshing image, refreshing,|




delicious, familiar, satisfactory image.

- The analysis result of the taste and concept combination shows that
the positive response of the concept of ‘fresh and cool richness’ of
soybean and rice mixed fermented seasoning is one step higher than

the conventional product

O Research achievements
- Patent application 1 case : development of liquid natural seasoning by
fermentation technology of soybean and rice mixture.

— Product launch 1 case

Expected
Contribution
O Utilization plan
— Patent application 1 case
— Product launch 1 case over : seasoning powder by fermented rice, soy
sauce by fermented rice.
Keywords soybean rice natural rapid koji

seasoning fermentation
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O U £ulg2 AA AF FERE ¢ 62689 AER o] F YL v AFTEE o
1,755 AEg F4H3 9820129 71E). o P2 AR FREu ey HaiZXugER
FEH ey AdzvESes A2 AYIYe] Adde2N FAYFEY AHEHR
fov FARQ) =R AFE Hd §dHn e

Z0|E A ERE

o' 3 I el ehlC |
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Fig. 2. 7|8 A|7¢] Ws} Fof

O ¥ AF9 EA= Well being, Health, Convenience T o2 REHETd AR 2n|AE
o] AFe] e Needs?t S EHA 2uE AFE 14T v[d T2 YEHE MSG 2
ZEAH F58A AdzVEE WsE e dFHoXn glow, AF7A EFAHUL
243 Adx=n R i EAAE S@stee= d4E8 AFS Ade] FdHn AX 2 A

9% HEZ Aoz 444

Xy S Mg

A MBoloE HMe BA

7| & XpHe] HZ

» 2014 MSG £H|YU T = EPSI10 AHAHES| £HE QAL XHED USH,
191 7 871 § 78Ul BE|Yi= g4 MM S P2 SS9 =0|8 =8 4 fyE L,
MSG 90| gl MA(XI=0|2 A| T2 =icliE Zio2 [y,

* source: 201341 0| & M AT HE (HIEHMABLED AP

Fig. 3. Ad=n &9 AHA Y=

O xuge Ax FHAL A Zv|gy L7 TEAvg EfLus, AdEogd w
Zro17F . BERV R Az FALS 2A 38 vAE 2E FE 443 2 €4,
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59 62A FAHeE AAHEY BgFRvE AFx FAHL SFYNMUEFY 99 4F 3
7HE 2 A9 AF 458 HAUElY ARse TAHLE Ad 9459} AF HAMES sHEE
T Az Ao F7h Hi, 97 SFFAUEEFH EF8te FH F718. AF 2V
(FEH)9 Ax FAHL Y8 E A%, 24, 95 £ & v s A%, AAE 59 6
GAZ AP, o] F B WAAZ] H43 $F FAIdZv|sE YEE At da &4

RS B X FE RS HUF FES =20, A3 AL AF Addshs Flo] dutkH

IR L= R i i *
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Fig. 4. dutzxel zn| g AZFAL

O &AHEINE FWqA AHRY, dFd 7HAE FI A3 9AYE FTE A &
29 Z72 AdzvE Aol uddon Hasa &, 20139 T =vlr AF
T F 7 Y= Eyetn SFEAUESRY BE 2¥AEe #HAHA <
Ha glew, 19 7b9 27 T JH8 Wl 89 WX Fas BAAFS FUR Q1§
o 7148 BRzvE 89 e AH5d A= 43d. 284 SFFTHUES 4R
de AdzvE e8e FdE ez AWE. B AdEv g Ae ofy z7)wA ¢l
Ay, ¥REvEd B2 aE dAEe AEe 9922 ds Uil glen 2HR
7155 SR Adzr ] g AL 7 A% G A AF Az
BT T ARE g7l 76.9%% AAFRvEd AT A Fl&e] v 25& & 5 AE

o] A%
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=
3 A5 3=
T (n=160) 20tk 30CH 40CH 50CH

(n=23} (n=57) in=51) (n=28)

-_"hl:h IiﬁEJIEJ‘ _T_C_i!i_l. L. o] ¥q 7 oo TE G

A 789 6.9 60.5 3.4 g8.2 5.9

AEE0 =9} OE

FO|2E 40 :“:"" 20.0 0.4 2 | 1.8 24.1

!

AMEEOEE F2UE 42

-::E s . s 3 8.7 5.3 = =

¥ n=160(RMIHZ0= 0[E SZA)

.2 ANEA N & AF A 434 Y9 & Tavle AR

O 20129 seu} & HA4FE 40063 ton, AH WAL 846 ha® I FELE5E
40% oS AAst len, & Lu|Fe F5 1980d6] 1324 kgo]A 2012¢¥5)= 698 kg
L2 9 50% #4t PAE UEHREZ o] IR e 0§ AF AF ALH 2AH
A 24357 87HE AR, ¢l W ARE & JFE HF FF7) €A 42 pRe=
a2 S AHA 4 71E 4F 2vd dEse e EAAE #94sie] HasiHe
=27 §A &L o83 OFY 44 R AE Add dA4A ZH(A S AT
HAFAE 2008)

O AXdAEe & 49 Mzd F2E &34 2 FHFHE 49 {4408 dHHez
2 fov, 7 3 & AFF AFHR 20083 1F 800048 Fd Ao W13
s 4= 100099 23T T %A 33E 3 &8 J2de U 20A0 F
okst= #Axh, 9, W, ZaEs HA, ¥ WF7, &2 337 Fd AriE AR JAZ 7}
FE AR ALY AF AL ool I, AR AFMHE BE JH, 22 DE 29
B AF AR E vex glong olAnA: £4 @49 AFL 2 ojfdo] A#HA A
o] AHdeolx B} Hy L g 26|F HE o€ 7lwe] AL €87} Y

O & 7% 4399 4HE §8 2 27T EF5E AHAME oHE 4 Fe] "
= ﬁﬂ'ﬁ-ﬂ A= | 7HEdsr) oA @4 3= 24 H8 15726 ¥R g 4 7

T AFel ditd Hej glov, 2u|AEe] Y% LRYFA dEgA U7 WE
°l1 271zt % F1EAE 2HEHE $de ol A #E. £9, 17,000 oA @3
= & 71E3HA d3AEe] G4 mA" Bl 75, 4 AFEE 34_%31-—% A5t
= AP E Gl £8AEC] & AFEE AT dolE Ae] AH XE= T 4 EE
AHE AZAFE f AAH olFfe] B2 AAL. £ 71F HESA0) ‘E@—‘a‘*’l g &
A 7etez Ag F7l 9 RAAAT 22 AFHE AL d¥ R&D TA &
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e T8 §8 & AETFRE 1A THAA 23 71F AGeE AFTAA F UEF Fdof
3 aFet & S AE B9 R&D F7o| i FAAVE dEEolx, Mdd e Ads
7} &St & JHE4E Y ZAAE AsE IRASHA Rz e 43 wEA
R&D §5&& $3 & A9 nR77hxstE A e 45 FAd 983 7|5 AFES
T3 F713Q R&D 2=WE wEsta, dxdvle AEREH AAF Aol o|27|7A A
Holi A&H RDJF &3 HEE dlojo & Holgtm Azd

O 9.9 AZHES F4 AREAN o] &Ho 2 &AL
%E e, AZEET JE(Kg - A3d A7)
Fatn S Ao wddl ZFdAe] Foln AR} FEEAR
g7} 782 AEA dHdd FoAe dFHSE § =
BE 20 248 AHEH AL TH o] B &

N FAR L UL
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H2z2%d U 7IsHd 83

FEHE D-04

AlA S0 71T 4%
L& %E7% =) A7 4%

O & WEV|E AR gEst F gAY =E BOE FHATHAY 45d
HrlEAd & ARFE Z2AES 57 A7) o|FoA L Y

O SR g o] HFE HES LE sA4H4EL EF3 dEAES LR AL o] E-g
7154 Heldo|} B BRAES 83 Al Fo 9, & EA ARAdA F2F 7|sA
22 7, & 92y 55 s d* HAS ve 7 2 AAYSE UE dFY dFE A9
S & F ded F8 AT AAERIAMNE A4HEH & e

p [GAE] & L6 FAE AT Z1EAT dF (FAxn : 1380000903)_ 2] E A

T4
- T8 g 34 Hs reddT, & ASAEFY AF D AdE ssad
AT, A 2o F4d AHE JeAE 97, 48 o8 vygA 2E
AE AEET
p [HAE] & 285 F= AFEr e ATEAAASAT) (FAZTHE
1395021624)_ =4 A2+
- 72 JE & gge g daAe dxAg 9 AFA HAh Ay Hde ey F2
7, =3¢ W2 §F¥E AR ¥ 4 14 7l 54 AdEd
A2A 24
p [(FAE] PATE FE2EY 4T oOF € J)5A4 $E£S A% A8 I9F F
AT GAZ : 1545004407)_ QAT
- F8 WE I FE3RE vAF=EY AR TE ZdoA A € 35 13
v AL E FE2E9 GABAA AT HFH NBIYFAA FA2A
SAEZ ~A8Y

O &L o8 F7 ATt #Hstel E A ATHARIAZ BAHJAT FE A
T AFE Adste 4x9] A7t 2133391—% W % FA ek Zo] F7Fe FTHE lc—

ZUERY AFE o|FoAA #i UAEE & 7 UF TEY GF A dAH=

THANA FAABZA F-Fol 7PLE}E}—’ #AGHH o] HFHOE 4T 4AY

m

P [FHAE] F‘Sﬂ% s ol &% AR AFRVIe ATEHNeAD) AW
1395021477)_ 5ER &3
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P [FAE] A4 & Gula s o] 83 MSG A E Ad =rE AN 7& A
(FAZHHF : 1420012746)_ AEQ 2
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A & dude] 2 AAE TF Y MSG A4 A
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Ne B4 & A9E
A3d U d7AEe] 98 A

O FudMe) ABAEAE U ATE FARY Y GANAE ASHoz A
A1 YA oF AASHA HANE ves ATAA AFAN R} AAAe] 0§
Z e FUE 2 AE 3 o= A0 o8 & dt A AT FUsE
AFozd Y A7/ WL o8 ANAE AFAA ol 88 $Q YT ARL ohy
w3 2o 3H 4B § 29 g 450 U9 2Er)ES ATS Badt AL o)B
T8 o)@7) 42, Zmw ol BFe) WHLA L& Global AFe Agdvhd Fu)
NEAG]l F A 2R B ol Fu] AFE RobE AAFCE FUT & A= A
2 VA 29

O AZA Y & drried F2 B4y 2L g5 ARFF A5 F7 Az I
Hol 7] wWEe &7t Ads] AR B AYLre 7|or} dgkoy} olF o T
AAH zu| &, Seasoning, Sauce, FF T B0} thdd Al & ¢ JAdd AFE A4
A £ T30 E Aolgtn AZE

O L-SFEMUYEF 1 gt AofAe Fad AL ETIT AHAES o3 1
Ad dEav s gt Al 912 JHA 2 o] olF AT 4 gl= dAA o]
AA3 8FHIL A *Ji}rﬂttl AL o] &8 4AY H HAdzm sy AL JNE YFE
&85 AFH dE &FF HdRR AFE GO F 9 2HA APAHS FRE ¢
A EQE FSste A77 2 RAoldar A7
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|
A 1A dF € 2 TPUFE o] &3 Ad=xvg A
1. A= 9 94y
7L A=

2 AT AMEE AL AhTAZTAEFIANA FFT 201334 A 9eE ARE
st o, e dTEFHEFRETAA FFT v diFE AR B =4
9 Fo|FE A Zo AMRE TFE Aspergillus oryzae(EAS 20x10%g, $ETH 53%)2
A FERE(F)N(EF, )l A, FUAt vtER Sl Fds Ao|Ra(AE, A F
W3l Alg3lH e, 2852 EFA ALGE ALE-3

v A Az 3y

(1) B3A(Koji) A=
38 AF Ay & 12 HEE £t AL29A 608 T JAT oF
AAsT 121CelA 208 7+ SH3 Y. SAS 2L A4 40C2 Yzt & FF o
H| 05%2 FIJ(Asp. oryzae)s HESIY 25T 30CAA 77 4043 @Hag & &
20%9] #FAE AZsUTE. A(d0)e] FIYAELE T2 G E) 7] HEd FAARY
FEHE proteaseZ A RUE a-amylase2A4 S F9 @53dES HE/ FERLZE AFAIF
o2x Ry dotd 2ES s AAdstaz sty

e
e

F

(2) dF=A(Koji) A=

33 o] AAT 74 EL 13 v&E= EFetar A2 A 15A1ZE AAT v 13 oA
A F ke B8 AASIE 121TeAN 408 7+ FREAT "R}fﬂr HF= WaA71E AL
gt 40C= Y3t v "% ] 05%9 F(Asp. oryzae)S HEshe]l 25T 30°Co
Al ZbzE QA B9 BE F 50T e E4F5e= 2_117*]74 ool 10% °lstel i+t
g A=

.U 2 A EFLE A=

ZZAe} U FZAE Fig. 5.3 o], 44 " &2 &8l 30T 45T A Lastgon
o] FTH|E AFsiR EE Fo dAFY vied FAE AsEAch 2R glFIz}
T 46, 55, 64(w/w)e] Bl&E Z7} &Fste] LEsigon A4 dxv 14%, 17%, 20%
2 Azde 4zt Fxlo) EFsle BE F9 8T ¥HS AFPsEo L HE =3
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AN fFZAT 48F AL =72 qFed T} g5 TRES AA9,
% R FEE qHE CAYLE A9t g 48 Tads FEJ

&= Xt HEZA HoH HH = ot= okt
KEEHIE(X)
60 : 40
50 : 50 HaH =
40 : 60 ‘
s B ]
(%)
14%, 178, 20%
g2 /EE
urg o o 2 = EY
k=
AEENY
g o

Fig. 5. 15F s #42AE ¢) &8 Sad Ax iy
Z.dF 2 2 Eg4da AdzvE Ax

279 gr A o434 Fig 6.9 A=THel we 4y HEED2E WFHRL &
a7l aFae Aol A% zuad e FHSnA FARE YE YR STE
(Glutamic acid)st §4LA) obmliil o] £3y Fde AFAR ¥ 242 AT
AREAE WPAETH £ HTAA BEg AFdgen HCAA W2 F 1023
HedHd AT OGS F wolAZTHO5mME FANA 249 94 WATTRE A
.
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s/8Ys™ SEATH O
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1]
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o
(2
ne
ik
1
Pl
4
iE)

bl & /a2 g5°c, 2bmin

2f Jbc Olat
=38 8ot
38 102 0&

Or0I220{ 2t | 0.5m

|
HHZO=

Fig. 6. d57/2 &% €292 o| &% Fd=vs A= TH
. 4d A

(1) =%, pH, Brix, OD ¥4

TEFIFE 105T A7l A=Y, pHE pH meter(Metrohm, Swiss)E Al&-dgen 3
TE ZTAGTAN-50E, ATAGO Refractomreter, Japan)E AlM&38te] FA3H8T OD#-2
UV spectrophotometer(UV-1650pc, SHIMADZU, Japan)® 660nmdi| A =7 515t}

(2) 9% &4
A& bulE 250mé mass flaske] ¥ mass up® F bmlE & 2% KeCrOs IE ¥
0.02N AgNOsZ AAREAN w=ddos Bedoz W Ao AuF(m)S 7S5
= v A )
NaCl(g) — 2M ml x 000117 x o0 iupm,ﬁ;&.—a.ga
sample%k ' - sample %

(&)

,2;

)

(3) =3 4% (Total Nitrogen) 33 34

A5 AR 10mtdl] /T OnE ¥o EFF F 5mE FHol H:S04 12me o} +-3)) <5
A (Kjeltabs-KxS0s 35g, SeS0s4 35mg)E #A7lsted E3] 2 (Foss Digester 2020, Foss
Tecator) 2 ;A7) 7, SPARLX X (Foss Kjeltec System 8400 Analyzer Unit, Foss
Tecator)& °|43ld T2A §%E& &390,

(4) olvlx=H AA(AN, 45%) 4
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A& bgE 100mf d]o]# o Y3 FFTE Jiote F59 witg oL 250m¢ mass flaskell
< ¥ FIHSE 250mIE mass updtAth 83 TFEA NO2 JFAE o834 100md

27 o 9imt HE Wi 26mE FFWoR HFT F 0IN NaOHE AFE314
pH84% A A3 & formaldehydeE 20mE ¥ pH847F 2 w7A HAste] Lv IS 72

NaZE(mg%) =

A A28 F8d 299 0.IN NaOH 49 mi
B : #lgAHe AH]E 01N NaOH £ mi

f : 0.IN NaOH ¥=A 4

S AsFAg

B) £4 84
AR 10g9] &H5 90 s v, JeedrdA 150rpm, 20T, 3h B9F aurg F,

ZEALHOR 9 LTS SAAT

a-Amylaset= starch-iodine ¥ & o]-&sto FA3 Ut BAHS FHst7] 93 40T
oA e 1% soluble starch$9 1 mlo] &4 1 mE 78tz 40Co)A 3083 wk-&
AlZl F 1M acetic acid 10 E 713l W35 FAAFHT. 825 £9(001 N) 1 uE 7}
gl 660 nme 4] FHEE FAT F N7 99 FHE ZAolE FAldtd EAY 1 w7t
e e F4EE B49712 FA 89k

Protease @4-& pH 6022 FAT 06% casein 9 3 mE 30TIA 283 o L3t
28549 1E A F 30TAdA 1087 wsSAZRY. 97]d] 04M trichloroacetic
acid(TCA) 5 m¢E F7Fsle] 30TolA 3087 vtg Azl 4L & 3}x](Whatman No. 2)& ©]
£3te] 3% F, 99 2 meol] 04M NaxCOs 5 mL$} FolinAl ¢F 1 me& Eg F 30T A
308 ¢ FHAAA 660 nmE FHEE Z2AFETE Z2EALAY 1mldA] 1E7F 1 MY
tyrosine® -FEl¥ WS 1 unit® IFF Tk

(6) Frelolv >it H

foln =4kl ¥4 Table 4.9 22 7oA FPsFA Tt 0.22m membrane filters
A% AR FHL ok9] horate buffer, OPA, FMOC A %3} 34 dAF ez E735lS Pre
amino acids ¥F&-°] A FAHEE AU, ol 5 32w THTE A Injectord 05
b F98e E45EY. £47])7] 5 HPLC(Dionex Ultimate 3000)& Al-83l4 .27 Agilent
1260 infinity FL detector® #4384t Column< VDSpher 100 C18-E(46mm x 150mm,
3.5um/VDS optilab, Germany)2 A3t
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Table 4. HPLC analysis condition for amino acid

i il
Instrument Dionex Ultimate 3000 (Thremo Dicnex, USA)
Agilent 1260 infinity FL detector (Agilent, USA)
Emission 450nm , Excitation 340nm(OPA)
¥l Deteatar Emission 305nm , Excitation 266nm(FMOC)
UV Detector 338nm
Standard Inmol/gé Amino acids 175 std (0.IN-HCL £3})
F5 1000, 500, 100, 10pmol/w(32} SHT=2 43td WE)
Gt VDSpher 100 CI18-E (4.6mm x 150mm, 3.5m/VDS optilab,

Germany)

A 40mM Sodium phosphate dibasic, pH 7
B : 3DW/Acetonitrile/Methanol(10:45:45 v/v%)

0~ 3min : A/B=95/5
3~24min : A/B=95/5 — 45/55
24~25min : A/B=45/55 — 20/80
25~31min : A/B=20/80
31~345min : A/B=20/80 — 95/b,
345~3bmin @ A/B=95/5

Injection Volume  0.5uf

Mobile phase

Gradient

Flow rate 1.5mé/min

(7) 7713 A%

AREE 33 S5 108 343 3 022im membrane filter® 933 A& 10E F¢Y
3ted HPLC(Dionex Ultimate 3000, USA)E ®A3dd. 48 columne Aminex 87H
column(300 x 7.8mm, 9m)E AF&319 21, detector= RI detector(ERC, RefractoMax520,
Japan)& ©]&-3l 210nmolX BEsHT olF44E 00IN HeSO0:& Ab&stgow, flow
rate= 0.5m¢/min, oven ==& 40Tl EFEAQ acetic acid, citric acid, lactic acid

g Agstglon] FH5d S35 EEFAoR g

8) FEF 4F

ANRE 32 FF55= 109 A8t 0.22um membrane filterZ ¢33 F HPLC(Dionex
Ultimate 3000, USA)E E43549d. 48 columne sugar-pak column(waters, 300 x
6.5mm)S AH&31d 2.8, detectors RI detector(Shodex RI-101, Japan)E& ©]-&3le] &3}
At o] FAL 33 FFFE AFESIYE oM, flow rateE 0.5mé/min, oven < EE 70CA A&}
At EFEFL glucose, sucrose, galactose, fructoseE AbE-dtgon dAH sl 55
o &3t TEL Ao AL
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© #AE A

AFY YL Teste]l FA AL AEE 98] FAARE AF5F, JAEE, 49
s A, 2RAEAYS AEIAAE ARHET, ARPHE JEFAR T 2
de AAsg

(10) % ¥4 37}

dazua AFd A F8 g3 26259 dF 2 & EFgdE AdzvES F4)
AFEQ JF e HA2MEAEY - AL 2d7 @A3eE o HE JgAzmE AEL F
AFRELE 25~494] FE 61 S ZA Yo s AASY 23 2 AR S ol A% &
Aol 9% 2 Iy Ax=0F JE)E Frlstgn.

FZA B 7 A 5% FEAE B ARE AESY Brhsden FoE 9=A
(HDS1024, di&A714)E 958 SAHS 27 dE+ 08~09%E T TEolu.

ft
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2. A7d
ZdF 2 & Egdad A=TF &4

1) dF 2 A34 Ax =4 43

o7 dMA ko] oF 40% FELR FF AMEHE GE FE v gWF §F
o] om o]lF HUT ArAH EZQ ounier Aoz EIE o Adzvz
2l 2AE AL go] ZsEltty B £ gt AL giFoe 2 duld dFo] 6% TEOE
ol mAto R BT R FET ZAWE Yr)de B&si. 22y o] JHAs e
B3l 2L A3 9 FIE A FEOZ AfdHYE FogE dubs Uz ey g
o] mEA ofF ¢dIEelt FU|ALE AFEHY S/ BH FU|E HEY YFYH SFE
baseZ & ZP|E9E O& Adstd AFY Ade] 75T AR KT g FHFHe
Z g5 A ooz BEH3tn & g@rEg FEoE By % 4
A8 A=xzA8 934 s

5ol Bl F3F v 05%2 F3(Aspergillus oryzae)E HE31 25T 30CoNA 40
ANzE AFstgded ¢85 F 50CY IFoz £ETF 10% o5tz Axso JFAE =5
At 4 S2AE FEIYE 2 AAEHEE SAHY A= Table 5.9 Z{Ur 22 25T
A AS A a-Amylase$} Proteas® BATE Zhe} 227(unit/g)® 164(unit/g)= 30TA A
23l A2 Ao H)8] o-Amylase?] BAEE @A SA HolFHOW proteased FAEE M
o7} . dFE 2BTAA A= H$, a-Amylase® Proteas®] A= 47
279 (unit/g) 3 602(unit/g) 2.2 30T ANA Al=3 T H]&] a-Amylased] BAHAEE ¢F
ZF kR 9 proteased BAEE 602(unit/g) = 28] o)A =9kl

NFE 25T 30CE AFE A4, AFTA Wi 2=¢ §= 2 J2 F29 W3 E &
olrgtow 1 AI= Fig. 7.3 Fig. 8.3 2y}t AZFLxZE 30TE 3 = 2
BC7AA FAFHAL™ 40T ol &8t/ A& WA 83} 9A|IF HH S
shflem AFLLEE 2BTE & IAY F22 23~26T7HH FA4HUN 2
sHAl 9X| 7 A o2 FHF7|E AP

Table 5. A% m& FAE o-amylase$} protease®] H7F

o 24 A
Enzyme name
5T 30T 25T 30T
a-Amylase(unit/g) 279 324 227 380
Protease(unit/g) 602 201 164 157

ot ol FY F& ASAUGE £xol e 2 Hae] FAEE Aot e g
stglov B del BEQ AAXVIEE ALY st YFFAE 5T, BIAE 30T
2 AZLES AR
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HUMIDTY
5 B

o B

JEZLE 30°C

TEMPFERATURE

e20

1% HE2| A HE2

Fig. 7. Al=F = 0CANA S 2= = Wi

J|ERL : 25¢C

18 Th Jan 2015 Tems

Fig. 8. A= &% 22T 9 £=4 «=

2) A5 € 4 EFdnd A= 4 84

AFNFL JEges gEojA s FF9 HEH] muR)A Y HFg AxHFHo| <k
2ol ~aFal, 7] TE © =4 7)30] oF 6 doA 1d Axs Fr|7te] L8 HE
2 A9ast ojdg 7he AU wal &vEHe goit Asge] 2 FA|Fe] U
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dela, A2 R1d AENFE AZTATH ATARE L8] Br)EA HEETHS &9
A A,

h 2Eex ¥ 9= HH

7144 TEFTAE FHE A Ao drLexd dxE HAs] H3d, 2E2x9
d=E 2oty TEHS Axstn FEZ v AY. A9 dFSAE 559 HE&E
Egetat, & WigE iy 27%°] A} d 61%(HE 14%)E EFT F 0T 4HT=
BEote] ko WE YEEL g FAAZE S5 oem g9 Aold ¥ UwEL
g FANUIE HQEr] 98t 9=t 47 14%, 17%, 20%% @& F & 43
T ATERA A o) ATEE HAFE] At 4AEg F71 8 FYste wibe it

<= 9= @8 Ha s AARdd FAL(TNGF ¥stE &% 243+ Fig. 9
AA HiE Higt o] 45TA 14%9 -8 F83 437+ TE 89 AFA TNitol
082(9%)2 7p¢ EaE7F Wol HAHAGY. Y &AM pHY WstE 2% 43 Fig.
10914 RE nie} Fo] 45T A HEF BE AFTE AAAAA T 0TAA Fx 14%
o 17%= A4 A¥y= Fads 1099 pHZE 44 4483 474717 AstE vk, #E3
29 AL 4 20%9 FFE P 4244 2R @ SAE Ay AT TFAES BE
pH 54 AE=A% @9 7t ¥& Afole 2403 229 FHd 97 o dgart ¢
Aste] 24 B FDHEE] AAdEH Hol Al FEE HAS Wk

B AT Qe e WELE T, A% 1% 17%2) AUTE pHA Bol @
ofA A WFHOEE Anto] @Wol =AZATY TELE LT EE d¥Te 59 d=
o d#gle]l #53 Q) HAAE Bt3} FFo] IR o83 AFHE A aceti ¢ %L =
A2 BCAA 7 =2 A A &8 HAF2 0~4HToM= A2 4t Ao o F
oJA7 gede dTEAHd Al ARS KHoen dutioez #F g AERF(S
cerevisige)?] HHSE%E 28T AL A4 o, 252%5 4HTE 3 44Tt &L
el HAo] oA o] pHE AdE AT 4 U

uodA, AN T FE P dFE 2 A SFHLRAS 8Y oJUR @S Az
Aeted F71HQ mwta} A 45T & TRLE) 9= 14%%0 AEY EE A7)
= stEh
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Total nitrogen contents{%)

090 -

=$=30C-14% =M=307C-17%

038 - —=30'0-20% ===45C-14%
== 45°C-17% =B=45C-20%
030 - ; ; ; . ;
4 & B 10 12 14 16
Fermentation time(days)
HER Fermentation time({days)
4 4] a3 10 12 14 16
30T -14% 0.46 054 0.65 0.71 0.74 0.78 083
30T-17% 0.41 0.48 0.54 0.59 0.63 0.68 0.74
NT-20% 0.36 0.35 0.44 0.46 0.49 0.52 0.55
45T -14% 055 0.71 082 0.84 0.85 0.84 0.8
45T -17% 0.46 063 0.75 0.79 0.82 0.83 0.85
45T -20% 0.38 046 057 0.63 0.68 0.73 0.78

Fig. 9. £ 2 959 TNz (G0 H3z
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520 4

500 4

480

460 %

pH

440 A

420 A

=—f=307C-14% =—l=30'C-17%
dr=30°C-20%  em==d5C-14%
= 5C-17% - 457C-20%

400 A

3B0 + T T ]
] B 10 12 14 16

Fermentation time(days)

Fermentation time(days)
Al
B 8 10 12 14 16
307 1494 4652 457 448 431 427 428
30T -179 480 4719 474 466 465 458
307 2086 by .07 1311 ) b6 499 43
467 -14% 4.96 495 492 492 493 490
45T -17% 0.6 &03 498 4.95 493 494
A5 -20% bb 5.02 5.03 498 496 494

Fig. 10. X B 9=4 pHe| 3}

(h) AFSAs} WAty EfeE 24
AR FFae] E¢Hl(w/wE 46, 55 642 33 4HTE TFE 4¥¢ 934
o, ¢t AS) dag Adsts] A% 20l ke stgen] da AGYY A2E AJE
¥ 9|74 (Whatman No. 2)2 3% A8¢ 243 4% A= Fg 119 ekt
qEg2s) e nE TEEe TNEHS wddgen, 535 74903 drde
TN#E & 202 Z7bsgAT ol Fo e ged F7HS Rolthr} 99 o F ol & W
7 g3t i 8Y /& USIAT 4§ PELAEL TN 132002 13 go
W EIZAE 7 Bo] ¥& AFTE 0849602 Y B4 Tm 99 Fg Gade o
Aol MHE ODFeE FelF AA Fig 12004 e ¥s) o] PF R & Tyguad
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0562 WSEEEN 087H} Flol Bx E5to8s 4A Fio HRh F, 45 dHs
2r 28 P9ETE Ado] HeolM Fo B3 e asle] Ede A48 FH¥m TR
¢ od AFE ¢ YL F0E JYHEAUY.

1.8 -

1.6

e C 0N Er 0|

wfl—54

Total nitrogen contents(%)

5:5

0.2

i 1 -

4 2 B ¥ 8 8 10

Fermentation time(days)

NER Fermentation time(days)
4 ] G T 3 9 10
control 078 0.94 Lo7 126 132 134 133
64 042 D63 0.7 0B84 0.86 0.88 0.38
545 048 Q6T 081 087 0BT 092 0,94
445 0.58 072 0.84 092 106 112 1.10

Fig. 11. ¥ &7z TN As
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[=]]
R
ok
Jx
12

TE 5 gEd =g EFgTay
ODggoom B 0.87 0.55

Fig. 12. 52 &4 dF/4 EFTade] 44 8=

opfl =B AA(AN)E TEHFY SHAEE RFE= AELE FF Ax Fo 940
EAFL0E 4R Hol 28 T opv =4S AMEA Hrt dFFAY AFAe E
FH &S €98 4 4879 $E 9UAY opv=g I4@HFS TP AHAE Table 6.5
o) F A4 die FUd}A dF 2] o] x&TF Tl FoEALH ol =
7] WiEAY duE gF Zole} fF RSN FAE proteased] HAES o] o§ @
A 23 Fxo Zolo T AoE HFAL

Table 6. & 992 Z+ Al ¢} e AL §F
T control 4:6 5:5 6:4
AN(mg%) 7 a0 390 460

. dy 2 8 Efda dd=vE A4 IY

(1) wWigs AR

AFA 16%% FFA 11%E 9% 14%69 AT 67%(w/wd ERET 45T 2544
6d 7t 2R F ulE 3% FH 3%F FUSZ F7 64& FF LEE of q}FHE
A7 A5 R & EFRTEAL AHESe] 4 FAdZv R WY E A@etna Rl
1297 TEF EFLade] o|5®3F £4 Axc Table 7904 BE Wi 2o] 4EE
12.65(%), pH4.92, FAATFL 081(%), ool =ef AAEFL 350(mg%), FE+= 32Brix ¢
geom Algd f7 FU 449 Adzvaed H3 A2FH2 03(%) wken SEaNF
o249 stat F& TSR Alg T Ad2viEe vng o FAE @] EolAn
FHE oFsrd AW FHE BEEr| At 593 Glutamic acd)e] AR FHT
A FAdge] FRE ARFSEES F7I6lz oMY SYE detnA SicAREE
& 7M. AEe] g8d Ad=vEs AR £5 T AQRVEY | HTH 24
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A= Table 8.3 &t} FIZ, CALY AAd=AE AEFL 4489 € 3o L-SFEH
AEFC] HAIFEC YT ofvmAt B4 A gE AFRG 28 o] IFIA
o] AFEAer, BAE AFFzuE AFL HAU|FESE ] FAH 3o 100% HEA
dgzvER B £ QA

Table 7. @& A3dE djF 2 & ELTENHY o5 24 43

e Fermentation time(days)

7 9 12
NaCl(%) 12.81 12.65 12.64
pH 494 492 4192
T.N(%6) 0.67 0.77 0.81
AN(mg%) 330 340 350
Brix 305 31 32
specific gravity 1.146 1.154 1.160

Table 8. Al A F3 AW A Fe o|35td £4 Ax

T d (%) pH T.N(%) Brix =5 24H%)
g5 3 & EPaszrs 16.26 497 1.12 315 1.02
AA} Az A R 16.69 5.01 1.13 30 1.06
BAL oAbz € 16.75 495 0.89 29 0.84
CA} A zv 5 23.48 481 143 445 2.31

FeEZYE AAEFY RHEFEDS PAFSL 2VAY AD o7 BEgS
3l AFe FAS 45 AAds A 7|E BAEQd FELazv RS vasy @%
A Hrk T L ARVE, A4 Ao HTE 94 HxE 53HE HELeE AJHe
2 AFol dviyt LR gt 74, 95 59 FEAHAE doJgREH ‘FAEE
EHAAE U 671X¢ BAH #FE e AdSdd 1008 ¢
EIAEE A8se CCHChun&Cho Index) & ZAsYH gjF/2 &
FEFEFEUE 7MY FTHUIE P ARYEE 7ZEE ZANG 2d
Table 9.9} #o] F AF 9 FH7|53% 2 ARFEE 735 Hole FH3A Eth
%3+ Table 10.3} Fig. 13. 94 B #le} Zo] F AF 719 AFadEd &4 JEE Ao
7} F8dA] gston AdAte] AM 27 iF ZFE= Table 11.3} Fig. 14914 RE H)
¢} Zo] fF/E EFTERVEE T 0t A%ty AFES AsA f7358e el
29l P =} A, gro] &AL g3 A HAHE YA MA & Vg% A
T2 "3 43 2.

Table 9. 23 2 A% 75 A
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Az i i ANz | 7| & Aok & Aa71z
i AF | CCT" | HF CCI DEETY CCI H CCI o CCI
FIdERYE 6.08 32.0 584 80.1 590 829 584 825 587 80.9
-
N ]:HT _ 5.90 81.2 6.20 84.4 6.00 80.7 5.84 80.1 562 727
EFgvazrg
P-value - - | 017 | - = - - - - -

‘CCI : 0~10 43 2EA3F, 10~20 A3 FAF, 20~30 A= 2AH, 30~40 tha 1R,
40~50 k7 A7 50~60 2kt FA43F, 60~70 ThA FAF, 70~80 A= FAF,
80~90 423 FHH, 90~100 F23 FHH

Table 10. A& 7+ FLEXNAAFE

A E Cial| ey 7Z+dgr T8kt AR &4 | S94Ed
EdEx R 6.56 6.02 6.38 5.41 6.30 556
= 9 A
_E 6.26 5.69 6.15 5.07 6.05 534
Egddazvg
P-value 012 0.09 - 0.13 - -
Table 11. FE5EAAAAE 482} 8 W3
T il LES A% | FEER | 954 | AnzEd
= o
i} fHT_" o 6.26 5.69 6.15 5.07 6.05 5.34
B dExv s
Ideal 5.69 5.21 5.87 5.89 5.60 5.94
P-value 0.01 0.01 0.16 <0.01 0.01 <0.01
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Fig. 13. A% 2 F_RFAAAAE 242

gl
—OE/EETEEE0E
= |deal
ey SoEEE
6 7 8 9
a0 A

Fasir

Fig. 14. A#¢ FREAIAAE R 7 Fx
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(3) 4FAE ¥4

5 9 & 53ty Adxvasg dFEa Adxvseg 14 g5 dd SR &
A3 Table 12.9 #oh diF 2 A EPazvse Fdazrs g du4d 3
€ 362%2 HJow gesEe vz 177% | Wol vk A giF 4 82 Egd
gxv a7l FEE 2V ERY 5 ol EdAT v FEolon ol FEAS ¢F
g o qtEle] xpolo] % UIF AW FE Fx AolE R

Table 12. SYAE 4 A3

43
p . o =
AR/ S S A S T =S PR R
UEE mg/100g 4,382 6,960 62.95
H eI A ¢gRE/100g - - -
HIE}1C mg/100g = - —
2| g/100g 0.046 0.009 511.11
Zre mg/100g 13.6 23.3 58.37
Z2Y2HE mg/100g = = o
EAXA o £/100g - - -
= mg/100g 0.377 1.75 21.54
Z 38R} g/100g 0.035 - -
Pl g/10g 2.80 774 36.18
25 g/100g 515 - =
g keal/100g 35.8 45.6 78.51
B35 g/10g 6.45 3.65 176.71
Z Hold+# g/100g 0.817 - -

# Zpo|g=(dF H& EFTaEVEY FF/MAFTERZY FF)Ix1000%)

1) =9, #2183 £ oy d A

AT 2 & EFEE 2nF FEF, F714, FEor =L Bt 2 1t
29 FFS Lol

FE g2 Fig. 159 o] glucose(55.5g/L), sucrose(10.1g/1L), galactose(2.9g/L), mannitol
(21g/L) o3 AFHA oY ol F2 HoA 7|AHUY. X, 27, oA WAl 9 A
7€ ¢k 74R4E<Sl Mannitol® HFEHE @ulg Jid FWEoE FERE F
glucoseol A D-mannitols A= AE o A9 7HA=S FFAA Axe A&
A e Bt Ao

7122 Fig. 16,3 7o), acetic acid(463.8mg/L.), lactic acid(397.2mg/L.), formic acid
(265.7mg/L) 22 AZE AT}, acetic acidy} lactic acide AF3 AqE Hosis ARO
Z 2Hady F AT nptsoly dmbe] Ao A I Al oF AAE ez R
At

Ealle

el

ol rr
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3000930415 4 BDATA #29 [modified by User] RL1
TRIU
250-]
2004
150+
100+
2 - Glucose - 9.842
50+
o
'501 Y, T T T T T T T T o
0.0 25 50 75 10.0 125 15.0 175 220
No. o Rel.Area Amount Type
% mg/L
1 Sucrose 13.04 10133.70 M*
2 Glucose 79.83 55532.80 Mb*
3 Galactose 4.05 2858.67 bM *
4 Mannitol 3.07 213293 MB*
Fig. 15. #8194 £4 43}
1200930 HA A IEDOATA#ES [modifi R
HRU
100+
75
foordd '\
O
20 min
10.0 2CI) (o] 36,0 46 (0] Eijl (0] GOI,O 700
Rel.A A t
No. Name e o) Type
% ma/L
1 Lactic acid 161 397.17 M *
2 Formic acid 0.55 265.67 Mb*
3 Acetic acid 1.27 463.81 bM *
4 EtOH 96.58 36641.63 MB*

Fig. 16. #7143 ¥4 43




frelobvl=ike Fig. 1734 Zo] AF9 A 4L T
acide 27 4678.1mg/Lot 15159me/L & WS §FE nglon

glutamic acid®} aspartic

o) 4G Fe 25

A ojm =29l proline (1,636.6mg/L), leucine(1,317.1mg/L), phenylalanine(918.31mg/L)%= *

< ¥EFT B

53 E?Jﬂﬁ 040 = A4l &5 &1 B)DATA #7 [modified by admin] FLD_Signal_a
1 §
10.0-] :
] i
B.D—v " =
i [ :
6o 3 % e P n
a3 I ;o :
i § &£ 3 . 2 B” ;
J it 1] 2] e 3
4.0 : it i’ i R i g E
J B - & 2 ; i w o
- 8L i .
! l iy g g 'i
2.0 g § % = K
] 5 H K =
N . -
- I 1 Ll
A0y - s T I e oo FUSABS .|
0.0 25 50 75 10.0 125 15.0 17.5 200 225 265
No. Noisie Amount Rel.
mg/L Amount
1 Aspartic acid 1515.89 811
2 Glutamic acid 4678.13 25.02
3 Asparagine 93.82 0.50
4 Serine 1019.64 5.45
5 Histidine 380.36 2.03
6 Glycine 626.00 3.35
7 Threonine 710.11 3.80
3 Arginine 1102.71 5.90
9 Alanine 996.08 5.33
10 GABA 37.46 0.21
11 Tyrosine 647.90 3.46
12 Valine 976.70 5.22
13 Methionine 254.63 1.36
14 Phenylalanine 918.31 491
15 Isoleucine 830.92 4.44
16 Leucine 1317.07 7.04
17 Lysine 957.61 5.12
18 Proline 1636.60 8.75

Fig. 17. fEetm =t & 24 43
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o AFe ARAAQ B R wE71" AR

(1) ¢34 27
ﬂl“ 92 Efea 2vae Azxddey Axv|eE B o él%:al;ﬂ*&sq AF9 f
FaAF 22FE T v‘i‘—ﬂwl AFe 4= ANE 1
%40}9&4 HEFETH A 22FFTAF)Y HH74L BENi- 73%,
A A B FezM)-020g/ke) o3, AFST-SA, AT L-54, o= ¢ z:f10000
(cfu/g)elst, EE2EYYF HEIHAA-FA o7 AFY dANE 22T A7HaR7E
AEFY 959 pH, &2e FFES Frlete] AYien, ALY F4 A4 48 ¥F= @
gt sk AFH A9 A% AARHTA S FEFe Table 13.3% 2ol AF3
e FAdAom ANt AFS AFEHT A3 25 HPsA
& T8 AR F4 93 7ts AAH 718 F WAGAA dETAL V€ 7R
YA 165:05(%)2 st AL FRHAY. WF FAd ATHE HF5L, d
T, g zAd s, SRA2EGUS AZdAAE BT SAoYe ARE agil
A skt

Table 13. J2v 59 FEEH AX7Z

35 | AxaE SERTE S E LS
e 3% 24 =4 13)/&7]
W |dgEE % &4 | 13/
B | way A e | Lox10M(CFU/gml)o] ND | 13/27]
2
FE2EHHE | 5 a
T =% =4 13]/&7]
AE 159 Mg AT oy oA} .
L dou Ta AMg A Aabel A% A% | Rl
o = (%) 16505 166 "LOT
T8 (Brix) 927.0 ©]4 295 W LOT
A =(OD660) 0.70 o] 5 0.55 WLOT
o | TN 0.90 o4 1.03 "LOT
3 |pH 4.8 o4 5.0 W LOT
& | nEw(gkg) e rhs | 13/9
¢k=-2-(%) 2.2 o] 2.67 LOT
B2 BHE EAE 13]/%7]
o] & 14z zAd& | H@LOT
FE&AM o= 2= A& 18)/4
_ 285m1(320g):-9ml(-9.6g) o] A
= O =
THLA 685ml(710g): - 15ml(-16g)] 4 e
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(2) fr571a 44

% F vIAEEY, olgleg s, v|AETSH, #54 4 HIE B AT FEF
AR 49E Adysgaet. dF A ALNeE AFxF oiF € 2 £F HEV =S o 8§ A
Zu g g FAFAAMPET)S dEsted 15T, 25T, 35T wlI7|olA 1802 &2t AFA7]
WA 409 4302 AP T FAAE, FAAGA AEHHE Table 14.9F 2
o 2F/|3E HAAFE Ad 109 gAeR ASAANE APdle AFF sAE 71A #
T FEe FAsAD. A2 At wE 7 FAARY #F Wzt 4 A
Table 15.8} zZom AW ETo] £y W7 UFE <A HJem A4l #
A g ANAN TG ARAASLE Table 16,3 Zo] AEsigorn B9 14 whg4
HAAST7F 098982 71 =of dF € A& EFd a9 e HAFXvESY 573 4
AL 9% FAXNERE dAAY. 5 9Fd o2 #5de AR E AESY
18 B AR L Table 17.7 o] LnK=-2114.23X-005°]9 28 25C #5785 A&%
A= Table 18.3 o] 249 Y9 FE7Igto] A&HJU AT FE7| T o7F
89& azste AA °57I&8 45" F goernz iEde 80% +EQ 199182 F

AR5t AFy)zte] 02 A SE7HL 18 AL o= A}
Table 14. ERAE, T2 A 3 2 A3y
EAXE EAHA A8
; N AEFA A9 3. W AEAHY
9AEE EWY Bpiplgh.
] A=
R AR NEZA AoF 3. ARG
(logCFU/g) ' 3.18 v H 2 A $-=
] AETA A% 2. AF F
= Al _}]-_
A wHE AEANEA Y 24 FA7
02 ol % NEZA A9 2. AL Z
a5t =
olEn | BERke) (BAeA GG RA) | ABAAEAYY 21 HER
" i AEA/ETA A5%
p Quk A8 27. pHEA
AE | 2FrET HA} 50 o]s}h 93 &Y Y=

Table 15. #5713 24 £4 A3
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58 | A577 R nEm
_— (a) o -t Al -2 Ef2 A A (a/kg) pH 5 g7t
(logCFU/g)
0 +4 0.00 + 0.00 E4E =4& 5.43 9.00 + 0.00
40 &4 - - - 5.44 880 = 0.45
15C 80 24 - - - 5.32 860 + 055
140 B - - - 5.39 840 + 055
180 24 0.00 + 0.00 - - 5.37 800 + 0.00
0 24 000 + 000 | B7Z 232 5.43 9.00 + 0.00
40 4 - - - 5.45 880 * 0.45
25T 80 &4 - - - 5.35 860 * 055
140 o4 - = - 5.42 8.00 = 0.00
180 &4 0.00 £ 0.00 - - 5.38 780 = 0.45
0 4 000 £ 000 | 42 248 543 9.00 = 0.00
40 o4 - - E 5.42 860 * 055
36T 80 4 - = ~ 5.38 820 * 0.45
140 &4 = - - 5.42 780 + 045
180 4 0.00 £ 0.00 - - 5.38 760 = 055
Table 16. AF25d AR Fo W&
Hh-g-&; +=(T) B A A AFAF
15 Y = -0.0051x + 8.9942 0.9657
0 25 Y = -0.0070x + 9.0435 0.9688
35 Y = -0.0079x + 89162 0.9866
15 Y = -0.0006x + 2.1975 0.9642
127 25 Y = -0.0008x + 2.2037 0.9687
35 Y = -0.0010x + 2.1892 0.9898

DY = KX + B (Xt AF713, Y AR717E X392 A¥FES A, K ¥EEELT)
2)Y = KX + B (X: A37|%, Yi Ln A, B Ln Ao, K ¥H8-&=4)
(A: Ag713F Xg o) AQEE9 Lok, Aot AR A AF 9 A5 Logh)

Table 17. &5 AU A A&(1a WA 4)
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Lx(T) L (T 1/T K LnK LnK = —(Ea/R)}(1/T)+LnA
15 288 0003472 | 0000808 | 7AW | oo o
9% 298 0003356 | 0000837 | -7.086188 | (R® = 0.9770)
35 308 0.003247 | 0000962 | -6946950 | alkeal/mole) = 420098

Table 18. 1x} &R A 9% 2B5TAM Y #F718 A&

ST S 2 RAY)
§h-g 4 C x Ao-A
ST SR Ao-Af) (K) (Ao-At)/(K)
17} LnK = -2114.23X - 0.05 0.5877 0.4254 249
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A2 A ARAAL o] RS NAXE 58 A5 By 72
1 d759 39
7t AZAE o] §8 T4 43TF 1

(1) 3= qF 44

Az AFH71Z A% & 300kgs Fig. 18004 BE 99} Zo] H=E Y (blower)s <] &3}
o] NKFAZIZ o] ¥ & F% v 15w A4S 4500LE ¥ 50~6043T AF
E R sg dof Ag -2 AASAD. 499 1.2~15keg/om’, FALE 110~120T
AN 40 FAE 2L PIY7E AA BT~OTE J4¢ F 2 2% o] 0.2%9
F3(Asp. oryzee)E FEFY7E o438 FEFE F W0~BTANA 04% A=dHd F
A #Y oBl=E 0% ooz dAzHon AZAY FAFHAL FTEEF 20+5%, o
-amylase®4 =& 300unit/g ¢|4o=2 A4

= Qg |
| o | [1LOTS 3,000kg |
| J«ﬂlﬂa | [ xS AIEEAIZ 018310] MA 2 HIE2 0]2310] 0|22 HIA |
| 0||—g | [ 271015FAI2 NKSAZIZ 015 |
| §I|II | [4,500L°] HHI$2 20 50~6057t EX|. 605 0|4 HX| 27} |
| %Jﬂi?l | INKSX}7| 515 48 open. 20| ZO{HA ZO{E WX A |
| %|If | |[2t2i1.2~1.5kg/em?, 2 & 110~120°C, A|7} 305 |
| LDHL; | [2tt7] =3} 35~40°CHA| Bzt |

| 233 ||

Az 257| A2, 22 59 8] 0.2%2 53 53 9 28 |
| H2 | |H= 2= 30~37°C(B2 38°C 4 Al SIT7)), 40417 |
| AZx  |[s50C EE AZE, £ 28 2015% |

Fig. 18. &= A=%4Y

(2) A== dF A4
AX R o]lFE AAT YFE Fig. 19404 Rt 88 Fo|, AAYIE o|F F F F
Fo 252 AN ERSE 15417 JAAG theg FF9 & AASL NKFAZ| 2 o
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$89r. AAE 5 99 12~16g/om®, £5 110~115T4 N 60~8083 3898
o BJr]E AH HTAFZ J2¢ o2 5T FF vl 05%9] FF(Asp. orvzeerd B
F¢ ¥ 250 BAL AFNT FLR 12N FEHT 10% N2 AL Az
R=

Fig. 19. 5=} #2494y

4.5 % 4 Eieady 374 44 ¥ £F Manpal {4

A AT G A5 niRes A48 949 FAAzra J44% A9 45/
1,150kg(16.39%6)% o552} T80kg(11.1226)8 Za® A T4z ¥x 14%4 AT
4715kg(H LY 700kg, A 4015kg)s S5t EFE F 4H6TH 8¢9 7+ REB5
TE AF T 3Y T A v SR dojdo]dF QWA E FFAF awdiE ey
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ofZtoll = 3417k v} BETF ofo{H o] dste] mutstgi, 398 Fo= 64T v 5EL Fd
A =gt T 69 B Fol ulEs 230keg(3.28%), F9) 140kg(2.0%6)2 Wo] 293
gEser Ada3, A4EE R TREAQRF SR ERLEYY AxFAE= Fig
2054 gon FRYE FJQuUE 2 FA=ALE Fig. 2134 o] EE vwd S FPA

E+HE
w3z | [ wsmw || [ wmww | [ mA+s || [ ws | [ e=m |
1-1] 'Q-L'.!"ﬁ-‘-i' BEE] gm,'fa» | 11| 'H.L'.!"EIM- | 11| 'H.L'.!"EIM- |
1-2] E|E | | 12| Ja | 12 Ja | 12| Ja |
13 uumjgm | | 13 Hﬂﬂ-'i:—HI | 13| “HEJEHI |13 HHEJEHI |
14 Ag | 14 :4||5= | | 14| Hl:ﬁ EEECE RS J‘II|EE | 1-4] J‘II|EE |
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= #E=EH
o Mo | #HH THUE # aE (B /iy E==g= Hatdrg =7
= HEATH
o |1-5) @« |2 Yes JH 225 F28CH S2E - 5C~E0C | 0|2 o HIHar of LOT
= HE [(DPEH systemS ZES0 B+ 22 55~60C 2 §2ck  |He2 25 +EFHUTH
9 (NPEE B4 2R HIH 1000 He Hyaim 22 | 140202 P.H.E SYSTEM
= Bilsi=o] YEe|E ONECE £EH4EEH
E H:20|H#2HHE ONSZ 22 SYUTHY HUYHES SYHChL LS REI
T S YIH FHEE FH 712000 kof HH=H o+ A
E'd #25 FHECL
k-4 EEYEE & TMkg(25kg 2B=1E THECH
e M3 U HEo| =8 SH=Ses Sk SeEA
1-6) @+ [(Lo% Yes 9o H+5 YEY3I = o|&8ch SPE tSEC-E0°C | P.H.E SYSTEM . o LOT
Ol# |(NUHASH 1000 I2] Hert HYFHE iES7et 35 ASIZTTH
EUg AB#c L=gA93
G933 s B+ B 0FEH=F SUE X =
E7FFE FFEE HH< 1015 koS SR I0H W = B0 FHaHe
1-5ef EYUSHA FoliEt F 0|FECh
17| 23 [[D"+ 1000 i7f AN 53 H37E SYEC EETTE-T3 SREYEH - of LOT
JEY (U3 i E3ns Sto|ETNe) sHE Yo 27 245 C~4TC SE0|EFEH
DFYACS YEWIS 0|FEck TEkAITE: 208 EEELD
(N H Sl e Ber HYUEE oo YHyE SEHEYEA
OMECE g =
(4437 1150 kg2t ) E3=F T20kg(39=)2] SRo| EEgH P.H.E SYSTEM
20| OFFECE TR
G172 +Z RN HEE o 410151 o) FUSCH o E
(ErE= S @8 7 o]t W& F7r= Wk
BEE m OFFECh
FEgo| ¥2E =3 | PorARC-ATCPIEIEE 2R
EEECL
1-2) Wy |(DES ¥ 3YU FUS 3¢ ¢Hel 5=t B D 45C~47C FE-a = - of LOT
fed | zemch 2k 5E7E O 243
# SebHEE - L= o ojgjojdal LWeiE FAIH ONSted | Ak SU~6T P.H.E SYSTEM
S=zEaek pThHS ofofdojddct ONGSH S22t suimch |38 ATZFEA
(ex 0341, 06AY, 90d, 1240, 1540, 1840, 1A, 244) - (%) 125205 Et|H
T3 = IYU~6YMA]= bl THH o 2 bE7h 2RkELE : Brizx 30~33 HlH e oaF
Ik HRAIR ()] HuHUPE EUSLE SiE G2 Y | - TNGE 0.8 of 4 e B
94, 1540 2t OTHE 3MTE DHH o= fofglojdEck | pH 5.0202 HeH
(e = 6Yo| FE¢ ¥ ok 230kg. W 4lkgs FRECH e
(4} Ohg, P Y 3 JYTHSHATCh e
5 73 HEoe B0 x UBE FABCE pHolgf
1-9| |09z 8o YT S 7015k s Y72 UH 3 oEwch FrRrRrE w7 3 o LOT
(Zd= H=f EEi US55 ST = 14 Eudg s B TE Ol HE s
T ECE Hyd3
(AT EacH BRES 2Y|FAA TS Fhey
B TF 0|4 27 RrEFECh
YL =F 0 FTHE 0|F5H HYYI= ojFEch
110 F== | (1% 10kg~12kge FE=& fre F== F2THH £ |F== 5H FEEHET of LOT
o= e 2 &~10mm
(DFEEHE o|gste] o227 Hel EEouey f==8& 5 E iyl
HEwch == 0= 8~10mm S22 Bk
(BojE We s P Sz YHHE HeHo= o
#pE=e mur] BEY 7 Eo

Fig. 21. % 9 & &£t Es FA3W Y EE Manual
. Ad=vlge] FAHHNA 9 AF Manual &4

2% A4 MUE Lab-scaledl MEHE FZez dFzAd 40%9s 2ol
FAsger FIFAL FAATNEFE 09% o4, ASODIE 07 o8, 9=
165£05(%), pHt 48 ojate g2 HdAsqgch AQEvIEe H=FA=E Fig. 2.9 o] 7
Augen 13 MER 2000kg AFLZ U 2 @ EYTE 1604 Hkg(BLTI), ¥
DAA(TN 7.0%) Vkg(d5%)3 OHAARE ¥ ATIFEDG AxA=Ro)d] Edaoz

— RP —




G F AFEE 87:2CH A 25~30% 3t F1EAHE don YeE ARELE 3(5Te
B7kA] Wzsta AFY AFALE FEEHI] 95t 3.04%9] LEFA(LZE BRI T
EFagct We] 458 AFLE FHE % &9 F HAHIZ o|pdtd 10d o4&
ARG ew vlolZZHHO05mE 97 F EFEFET. A=2FHY FYHEH IH, T4
Z27 Bl dg EE W579E Fig. 23.7 o] A4y,

graggwsa| [ sswma | [ omess | [ sesssw | [ mwpe | [ wews | [ =mw ]
21 gn!fwr | 24 gn[axr | 24] 94:!@\} | 24| an!fmr |21 gn!fmr |34 gz;a|wm |
2] L | 22] L | 24 x 24| L 2] L |
23 wgse |23 HHE‘LHE | 23 HHE‘LHE | 23 HHGJEHE | 23] HHE‘léﬂl |23 HHEJEHi |
2.4 ?4I|%F | 24| IIILF | 24| J1I|Ef | 24 FIILF | 24| Hll%f |2-4] ?4||EF |

Fig. 22. 5+ 2 & ETE Ad2V 8 A=FH =
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SH™EH
_3 No (ZHTE el pe B ) (2E/AIVUS/ | FogH|E AP F7|
il HEAIZH
H| 25| BE [(N2E SES 20 BTH3 0|FAF0] 2518 2300 [H725 8722 HBIZHI | BZEZ7|0 | 0f LOT
o U |(2YELS® ZEWHS A0 STAL XTI 14732607 |HFAITH: 25~308 | ACIZOEA (EEE 2L
x SIAE] FLUFE £ 234 5! ML o] FHI}
| AT S EY, FORFEE, HUTEE s4QE £ HA2LH 2ZAE 0|8
-3 S YEBE TEoi ETTHL SHO{ R
X O, ZHMO| YBLE7 SETFU HE FTHE EE HH HEec =4
= ZUIAES 5-‘.‘—‘1714 A HE 27|0 ZOt SUFHL,
MHETE HEES Yoty HE 5 SHoL ZHLE 2|IF
22 3.“_%‘“5 F7t EYUEHL
(SETE HEES 87:2°CHM 252 ~3027 7L LFTHL
T MEOCT85°CH EESHH AS WHE SHer
2-6 | W2F [(DYZ0| UEE|H ¥2- WiH S H WIS SH} HNoC HiZH3 | A7)0 | Of LOT
(UL 227 75°CTt £ ‘i.._-*ﬁﬁ-51$ ££ FUsHL : 35 °C 0|8t HZ-DE A 20
(NUEL2L7L 35 °C 0|57} 2 IfAHA| 'S L x| 9 ELo| HA
HA2CH EEJ‘IIE =S
SHO{ BT
MEOL =X
-7 | B [(DEZ0] LEE HES STHHAS LAISH B2 33 pH: 4.9 0|4 pH meter | HEHESTY | Of LOT
ZA | mamOs aAsL HE 1 16.5+0.5 HE=HT E
()pH, Bk, ML, DY B AL A & (OD660) Brix A 3
—+ 7171 O]SHA] HESIT - 0.6 0|5t ME=m7| | np=1,c=0
T HY(Brix)
:27.0 0] &
2-8 | £8 [(WEYYIE 0| A YSUEE] O|F51H 7H58 BTS2 (L¥AZH: 108 TEEE] of LOT
H7t | EULX P2 FO[FLL o=
{2FEH 60.75 kg (15[=5.5E)5 Sz} BCie3
(NUHEHE TETHH 10L87F WUHEHL
MBS0 AY SYYIE 0|5t FTHE =BT = U
rt
2-9 | B (l})’éﬂI?I?}% E4 7Y O]4 THCL HEYUS 7Y 0|4 TR E! of LOT
-10 | MF [(1)0|LEHZES 0|25 HiZYI0fA MFO{ a2 E EHEE] of LOT
o | MHA(ZY)YIAE 0]5THL. : 0.5pm 0|5t LS =
()ZH7|7} M2i0] 22 E|H 7|
0|32 ZHE EJfSHH IS

Fig. 23. fi5 % & ZWEER Ad=vEe] a4

gh. WA X

Agzr| 2 AF A% Fo BA

2 AF =

AEFY #%

Aol dAlRU|E AEFZL F2 AlLE= 25~494 FE 619H-L

H Aeidgd

sulAEe] 5

Az -EFwy

2 & EIddaE Az ANF

g dAoR AF B A4 & 71EoR @ ZF AFEL Y EFE Fesiyo
AEE ERVH"@-% S&ste E JAdxvE XIAAYLE U5, % J|EE FHosd &

&4 Zolg& #9353, Bt Hw

A B = Table 10.5 Z&t}

AEL FLHE2uEY FAA AFE 37}

A ez AAFHAL

FAL YL 4 AFY 5% T89E W7 ARE AFEo HASGELH FUd 9=

(HDS1024, & A7|LAIZ 958 FHE 2y 95& 08~09%2 F5¢ +F

oo

B7F ¢M & obd % Zeo] A3

() % 94 Ax 3 A(Napping)
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AF 53 T B F A9 Aoz Z Ary o 548
of 71384 Fig. 24.9} #&¢] A2(4AIE9
%3 AF7E T2 2 o|FE AYsisd

(2) 94 574 AAHCATA)
ABANN F2E §oIEE
A%EE ANtD 2t AT 22 A&
Table 19. 2W[ARAF o] w2 An
[E0 Ii'E B = (=61)]

g2 ZF AF2 std B#
T AFE AT 2He BT

; Mlim

o2 o) Fol 1401] 7} AF

77t

@ A

e A

= SAA7IL A

[
(2

[

Fig.

Hi@

24, 3 214 A%

AAHNapping)

e () | EEe A HAS () | HEe
20CH 1 1 200 - 2995k2 5 9.8
30C§ 30 192 300 - 3990tS 12 19.7
a0ty 30 9.2 400 - 49952 20 328
500 - 50002 12 197
gk dE(E) | HIE0) B00EHE! 0] 4 11 180
nt=Ete 1 5.6
bl i aul AE 28 £0|2 (4% 09) TESE IEED
Fol=g 56 918 ofAf FO|R 61 100.0
= = T | T SoEO0E 53 36.9
[ L§L P —
~=— e = EEEE 34 55.7
2% /3 3 49 S - =
= 13 295 = = = "
43 37 50.7
= 5 B ALS M4} 0|5 (55 W= B Hi=(%)
= —~ EE 60 984
6F 1 1.6
FEE 30 292
R = () Hl2(%) ae7tals0l8 23 37.7
13 23 377 ChA|C g 2f == 11 18.0
23 35 57.4 Ef 1 16
EE 2 3.3
P I 16 E=EN IEES
53 86.9
=X () Bl &%) 7 115
A2 2t (2t M= =1h 10 164 Qb4 OjE 1 16
He 2t= 274 s 41 67.2
HI|/olH 10 164
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o A% 349

(1) 44, pH, Brix, OD &4

TEEHFE 106T A¢7tdd=4d, pHE pH meter(Metrohm, Swiss)E& Al&dld o o
T ZFAZEA(N-B0E, ATAGO Refractomreter, Japan)E Al&3te &A3{HL OD>
UV spectrophotometer{UV-1650pc, SHIMADZU, Japan)Z 660nmdl A &7 513 4.

2 9= ¥4
A8 5méE 250md mass flaskell ¥ mass up@ F mlE ) 2% K2Cr04 1més ¥
002N AgNO3E HASEA wgAs EeNos Was Ay 2¥Hul)e 7S5t
=3 o
48 < 0.0 7 ) 4H
NaCl(%) — | ml 0 UUM_ F 100 = Jml > - 5.85
5 %ampie
sample X 5 -
250

(3) 44 (Total Nitrogen) 3F ¥4

AZe AR 10mdd F/HT IOE Yol £33 T SwE FHslel HaS0s 12mé 9t &3] 5w
Al (Kjeltabs-Kz2SOs 3.5g, SeSO4 35mg)E FA7tsly £33 A X (Foss Digester 2020, Foss
Tecator)2 23 AZ H, 9B AEA AR (Foss Kjeltec System 8400 Analyzer Unit, Foss
Tecator)& ©|-&-3te] F24 ?E}‘“&E 2% Hrh

(4) olvlx=H A(AN, A5E%) ¥4

A& 5g& 100md Hlo]Ho Hi FTHRTE I8l FE3] e & 250md mass flaskol
YL & FFHFIFE 250mlE mass updHTE 83 ESE NO.2 9HAXE o] L3519 100ml
N7rZeaad o ol AE WE BuE ENWOE FF F 0IN NaOHE A4shq
pHRAZ FAs] ¥ formaldehydeE 20miE ¥ pH8AZ} € wi7tx] A Aste Luv|EHE 7|5
sto] A& el

(4 — B) X 14 X —=x f x 100
o e = ( ) = 250
o= = mg/r g
= ZH|(ml) 0.28
A NBEY F3d A8FH 01N NaOH ¢ s
B : utg Ao AH]E 01N NaOH £ nid
f: 01N NaQH =A%
S ARFA()
(B) &4 4%
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Alg 10gd FF7 90 mE ¥, IABgMLEr)elA 150rpm, 20T, 3h S wd F
10,000xg = 10%-3 94E-8 ste 42 A NS 0.2um syringe filter= o] T3 o A&
ZEAAOE o FABHE A5

a-Amylase’= starch-iodine T HE ol &3l SAIAUY. HAEZ SH37] 938 40T
oAl A ed3% 1% soluble starch-8 1 miel] Z2EAN 1 mE 7}3kaL 40TAA 3027 &8
AlZl ¥ 1M acetic acid 10 mE 715t ¥§& FAAAY 225 £9(0.01 N) 1 mE 7t
st 660 nmellA EFLE AT F HEz2T99 FFE Ao)E sty RAG 1 mév}
yeEhils $3E5E 549712 ZA89T

Protease A< pl 6025 AT 06% casein €Y 3 mE 30T A 287+ o gsd
Z2&4Y ImE FAZF F 30TAA 10872 BHeAHG. 97)e 04M trichloroacetic
acid(TCA) 5 ®E FH713ske] 30TelA 3087 WHEA21 NS o #A](Whatman No. 2)E o]
E5te o3 F A 2 mio] 04M Na2CO3 5 mL9 FolinAl¢F 1 mE 33 + 30T
A 30% B¢ LAMAIA 660 nmE FHEE ZAIATE 2EAY ImelA 187 1 M9
tyrosine® F#% W& 1 unit2 3k

;

©) WAE AR

AT LAIE nAGS EL AT ARE Aol FAALL 935, A,
& ARG, 2LEEATS AXGAAE ARG, EPEES NEIAE Fo] 2
ae A9H9
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2. A7d

7H N AXE F4 %A

A E olgaty tEe dFIAet #FAE Az
2 EHPLENT A4E AARVEE BT FU} FHoE APAsAey 4 dAd
g dg F48 A FgoAFE Table 20.5 Zo] #Qlssth 73, A3z g Ad=
v 5 Ztzhe] o|3etA BA Ad AAFAAM HAE 7EF A FAEIY o F5Ae]
protease@ A =+ Lab scale AEZRT ¢ L& FASE Vel AlAAEe 25 i x|

§1 o]% FUARZ de] YT o

59 A& Lab-scaleitEe] H)&] o] FHon

kAol olst gwlel

TAREE/AY/EE)FH AP 2 F718 AT 2 wds S4ds A

Table 20. Al 84HES 2 AT HE

ol FUT AT AT 2 e
flo 2 Hg o|# g ANE vges FAFE FU-& 2L

%4 ARG E A 5577 R EE L L
=2 T2(%) 10 o] f 8.7 2 2}
Protease(unit/g) 450 o] 724 A%
gag | TE® 20 ]y 186 A%
E a-Amylase(unit/g) | 300 °1% 320 Z Ry
9 9% AFEE A% BNE% | AgR
A 3F &4 =4 =%
| g =4 =4 2%
A | a2 S 1.0x10"4(CFU/g.ml)°] &} N.D Za iy
= F2AEFE o o 5
o el &4 =4 2%
a AFE 2heel ML AT o]
- A AAT glom FHE gae g %
. A A AFE
;:} 4 (%) 165405 164 A
@ 513 2 (Brix) 270 o4 98.9 A%
5 | o A 1 (0D660) 0.70 ]t 0.67 A3
- 3 T.N(%) 0.90 °]4 1.03 Za iy
q | = [P 18 o4 498 A&
= A BEs(g/kg) 2R2E E4E 2
o 31-2(%) 2.2 o4 2.54 2%
B2 4 EAE ExdE A%
ol E 3% E7E A%
FEHol & 2R2E 24E 2
. 285ml(320g):-9ml(-9.6g)°] 4
LA 685ml(710g):~15ml(~15g) 0] & ) )
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o A AAE {8 AF 94 =4

(1) g 914 A %x(Napping)

ZA}e] ol ¥ 2u|AFL Fig. B4 BE s} Zo|, H7t AF 552 FH5HA &
2FOLE S glen Y AzALY AMEFEE IFESA E57 H AEE Fa
ol F &A1 Halo] Beldle] Y, Table 21.% Zo] YSEWAzv =Y OF € & EPL
ZxvEE OFE AEd vs] FAge] A9 A= veEgen A AEDI AFDE
wute] Zstn Fage] A es 8 Red veEdn BAF AEL AgFes Fags)
#ote] 25 od FAow QAFHGY fFEEERVEE AUFer T/ EFY, S5
Bol “AA ", FFE o A AFE B9 ¢, dF 2 4 ERRERVRE AT
o, AAG, Toladd A AFel ok

o
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Dim2(25.41%)
.-"""Fﬂ_'_'_'_'_ R -,

i}

in

nE
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Fd

i=]

Hu

b /
10} . IBANEIE NS

Dim 1 (29.89%)

Fig. 25. Confidence ellipses for the sorted napping configuration

Table 21. AFE F48 02 &4
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Wiesas | ﬂngms AR AF-@ BA}
24 | HE0) | &4 | NG | £4 | N800 | &4 | W) | H4 | ¥&%)
A | 23 | ZARE | 20 | w%d | 30 | AWz | 0 | ARG | 18
FEA7 18 A7) 20 aaqe 13 Aok 15 ok 15
A%z | 1 | gA%R | 1 | AwE | 11 gAwE| 1 | ZAsd | 13
gz | 10 | wwE | 11 | gAWeF| 10 | @wwer | 11 | @%E | 13
ﬂlj* 8 =8 s 8 A7 8 AnZE 11 Ak} 11
Bz 8 e 8 dns 7 | =A®z| 10 | zawz| 10
57 8 ZrE gek 7 7% 5 g e 10 7§ 10
kel 8 |wA®E | 7 | wARE| 5 | pARE| 8 4w |10
AARE | 7 ﬂ%f‘g 7 ) 5 e 8 B 8
;.

TR [ waw | 7w | s | ssw | 7 wwn | s
wARE| 7 |Evsk| 7 W@z 5  23%E| 5 | 4% | 5

(2) /344 44 53 (CATA)

dulFrdA EEE o5& HIRoE AFEY % s
E5& AAE 5F AEFS 4G A& F A4 4%?1 2ds
A7 A B2 Fig. 26.3% o] AAH e, FLHE=VESY T 2 & EFLazvs

2 AFE vE diFoR gro] eyt FZAste] sty WASTE, AV ST,
gto] Wo] b o] TG For QR Fgr}. ole] HE AALY AZDL #ute] %
ST A Ydo] Ze Aoz AR AALY AEFDY BAY AEFLS 7E
] ARG £F, FLatuae F 2 & EL AT R

Aoz 7§FE%RE ¢ =75 tﬂ% 2 & ggdazvae fFELazranc
Adoz ZAge] g Ao fdé%a}% Ages BRI,

Z AF dE A4AY YL Fig. 27.3 Zo] AAHHUY, dirRazviss 244, 54
g A=A, ZEARL &8 AR o|nA] AAeo] FA3A vetwen dfF R & E@dEx
Hge g FgERvEe GEA A5 S-S, e, IS S22 oA Aol
FatA Vel AR AEDS HEHa 2238 olwz] Aol FaA utelgden AAL A
F@e BA AlF2 SESHA A7t oFjt o|vR 9] A4S HelA et

b3} st g R A £49 A%

S5 AdA s
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1.5
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J.0

0.6
0.5

1.5

AL HIEE@

% £0°ZZ) 2 Unisuawig

Dimension 1 ( 48.08 %)
]

Fig. 26. d4=v8d FH4UAHY
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=
w opAlD[ S| T
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R R i %
[ t]
= e et e DA, TP E T L - 00
= T
5 >
E =
O g = :
2 A4 HEE
0T s | 05
A
1.0
‘_ﬁ ] ]
-6 -4 -39 0 ) 4

Dimension 1 (45.75 %)

Fig. 27. Sz u5d FA4¢04 9

(3) 274 A5 X AR AFY =4

=43 A4 S &Y HIF2 53 {EE 3L EFeE AL 9 409 o &4
e £4 23 Table 22.5% gel 5 % 4 ERdazvae stz A48 Fawy
e AN 712 dgFEREvERT & 94 =2 Aoz YgEo.

Table 22. %4 A4 19 ¢jgd £4

HI T AEW AMEstz A4 FHERN
AEH
i CCI i CCI
JFeizv s 339 62.7 325 54.0
A5 FHLEETE 336 62.7 336 635

wEtA, dF % 2 FYdizvies #9597 4948 8 Aoz gAS Y %
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24 Aolsl QA 2ol BF £29 AF 4 4498 AY Ae= wugoed 7
g g% Aesn Adg FARHE B9 Po) vxHAL A AE Q4 Q3F 7]
2oz ¥ v, Jedz 45 2AN'Y o] AXY 4L % FUY o= AWHY
. £ ANE HIFLE Fig. 83 Zo] AYREE FHHYD.

EXE= 979518 OF Shales a7 ekdEnd
=42 A& g gAsULh

OITI' » 100% F4t 22 Lot HE dzojz L
AR
TuAn
¥ -‘i‘j = D} ORI S WEIe ‘BA §48Ct
o -'- = o
< i o< 7jesta Agst Zsgs 2 4 s

. AlZy ul-ﬂuuqlu_% opulEla AlES M B,

» DE Q2|0 0| ot AZ0|H 2|7t ket

I_

Fig. 28 94=rag f40=E
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Aam SEINE U B Jj0ls
| ATHE D-06
A 14 SF9A=E
v;l—Aé_\_;.:_
gi Hgﬂ‘ =
TR Toug (%)

Az 50] U5 Based OFAE BALBAE Eol7] & Axz4 &Y
e s e | OFF L€ T AN clD U R 29 50 B |
sgnae w | SR ML RUT R B EYE BN A7

0O2A ;(-]]0-] %-'o‘]- oy R ).‘§1:11—§_7]E 7HH]—

OXﬂf—J IUE AME 2T + U= A Recipe AL

TAE FA AL = % 32 ¥y AT
Oﬂ%‘:‘:“i"‘lliﬁ} iy 2 2 EPdazray 9
FEAIRES o | AR A

B o4 AAZNZ AT | 04 EARGIAL e, obrl éif;}%)% 100
ONE Bl AE 7+9) HEA N TE T Ea AM
et HE

OfrE 59 ¢3AH F5 4 #5713 43 ¢85

OHUs AANIHFEH AFEAF ol2r|7Ae] ik FA
| Setup 2 EFF Manual T

g AAAEE 08T | e W o

AR Ew Aqs OFd EF3 2 otA(Safety) 34 1 —
By 7= OAWAQ Q¥ #AFTH7} AF7|HL Fd AuA V)
3% Hr1E Adstd AF I HAAA AFA
£ R 2 olE BT AE ARNFYE F3F

A 2 A @Rl o=

O B AFE 5o AdE g5y 2L EFHUEE F g HIFUEE Well being E
Azd W I HAAzu g Al FAE olEFstal volrl 4o MAsa e T3,
Fdolrol 5 Y AR A9 wiE Foe 719F

O 71E Aol 2AH Yk UTE ABE @ 44 IdzMEE e FIAATL A4
o] Wate] e FEY Foluk & Fo gue] 4§37 ofEe vl ot B EY
o AEHE A% AL AaA T3 FAlel & Buge T U¥ 4 o RE a7

_64_




o && 7153

e
o
)
X
)

O AFAde AAF A4 T2 A8 AA JFHAFEY 99%ET ¥ dF
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