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A B 4 Aok 1960dtid] oJokg &
AAE AHEE17) 98l Aspergillus oryzaeE U
718 Al 3leg4 Amylase¢} Proteaser}
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AA e AHFS o 109824 FAHY 3
A8 &A7} oF 65%, 2FE ATt 27%, ATE

BATE 4%, WSS BAV) 4% 9 HEE AFE
T Uk FAE A4 MY Z wgd A
33 e AAE AAE §42 Alkaline Prote-
ase7} FFo|x, 2 9 Cellulase, Lipase, a—
AmylaseZ-0] oF 34% & A $t}.

T ARA #8 542+ Glucose Isomerase,
Glucoamylase, ¢ —Amylase, 8 —Amylase 59|
% 27% & A3t Y 18] FAFE FHFY
e % 16%E Hiska ok

A8 B9 a4 o849 & 1d 1976\
o]%& Glucose Isomerased] 13 9 Q4:4LL0
o3 #HF Qo] o]Fo] (WA #AA E4A WY
A  a—Amylase, Glucoamylase, Immobilized
Glucose Isomerases &4 AMgdo] Z71=o] $t
ou HIde a4 AFHE B4 52 EAA
F A4u%e Bl 4B ke 229
Aoz Btk 1 9z ARG £& ¢ AFHE
g4 A71717] 948 Isoamylase, Pullulanase, |
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8753 Yot

AAE 540 oM 1971d o]F Alkaline
Protease7} AlAle| Abg-o] AlZsmes &4 3
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HoZ ol &49 ASRE F7HE Aoz He
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fFAIF A28 a4 oAE $E Rennet
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& 549 Lactase® 0] 7jdE Aoz KA
. 2 9 fA AE7H3 4 Lipase, A% #3la
28 Amylase % 4ito] oA Hu Aot

AA BB dolN ALY SAES A
Y ¥ 2 B9 Novo Nordisk's(glrta) 40%,
International Biosynthetics(Z#%) 20%, Miles
(1)) 10%, Finnish Sugar(JJ=) 5% Fo
dr1gd BEE%oY, Fap FA7GAFE A
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[Shid

fMr 2 e Jf

pot

i

o ot
Yoo o Hr o
off o °F &

Z2FYAM e R, 229, A7 59
o2 gago] AHgHol gt o]d A
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5T a—AmylaseE A dtie HF o 1A
Fo &3t Qirk. o] FYPell AHEEE AAFS
oF 6099 F=g FHHT}

AR a2H7F AA7E 1980de] o1 %
HE U WA 22 AAl S Alkaline protease

o Arg#Fol F43 S/ @Aell YoM
Alkaline protease®])] Alkaline cellulase, Lipase
AN E] 2718 Aoz XA oF ALES
AR 9F aaAFos FdH don FYFe
°F 609¢ Ax g FAHAL.

A, AzgoA AHEE+= Amylase, Prote-
ase, o4, &7 7Fgll AHE-E+= Proteaser 4]
oA A gAEo] tFEoln, MrEddY a
—Amylase, 38399 Protease= FUjoAl A}
AEE B4R S oM FUsE a7 AR
Aoz AMHI gt FE F
AE J}FLo2, Pancreatin® oofgggez
BT oA 9lEm AE
F 3%, Bromelain® 117] A4 £& ofof
Az E¢ oA FYHE aagolth 9
kB Q) AW FE AA Serratiopeptidase= W =
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o] Aoz AMHT ot

o] #2 HA FuoA Aoz AMEE Y
S8 AAAEFEE o 30099 Axz s
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steld ARSAlY fElsHAE A 2 AED T
& u8std 744, FAHAN 4FAE Bl AA
Ao S-gsor FHA AFAA L B} o]
Fol 4 gk £t}
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BARNS 1970EEE Mo Rste) 1 o] R0
T FREUE 42 FE WL, A T A
o kol 213t 23§ Aspergillus usamii, A. shi-
rousamii, A. awamoriis9] vjefEo] Iz 3o
Hxd Amylase AEFE ol AFGA N AHE
He A3 BAANEMH  Aspergillus oryzae2
Amylase®} Protease7t tha Attt @@7)

o4+ Bacillus protease7} @7]& aajuiek A
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Z2E2 Mg, A 4318225 Bacillus @
—Amylase®] U71& A} AZER AFREHA
t. 1973d%0] FHE Fatasr YU FHoZ
st i, BA 2 HEAL 2 FAH ARy
XN Fo] AYE7) AFsigen, o9 §
7l 3YgAes A2 2 ojgr]&d dF AT
7} o]fo] ATt & 4= Qi

FUYoiA AAEE A4EZE Rhizopus Glu-
coamylase, Aspergillus oryzae @ — Amylase, As-
pergillus oryzae Protease, Aspergillus miger Pec-
tinaseFo] L71% LA PN 32, FATHE
AR s ¢lo0 Bacillus @ — Amylase, Ba-
cillus Protease, Trichoderma Cellulase: <] uj
ol o8 BAFAE AR FA AFoZ Hilo]
=7l A HIde s 2PaAd
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Z 71& AL0AEY Ade 22AEME0
gldok 31 FF F AAHoE ¢4 ok ¥ A
olth, A FAAFY Aole EholE Fd
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2-1. YARF A, MY 3N

ax AAEAAE THY B dagshe
TEES o RdA A, Adske 34
o]Fo|z L QLo 9|Fa Zo] FE3] o] FojAn
WA ge A 20 =g d34F THE ¥
W, FAZAY Fol HEHIL glov ofg% W
Hol FF4 A 2ok H2 714, dAT] FFA
Tl B A8 st YAT AYF AdFE
HEA A= vnle A 2o

2-2. Hj2P|&

o8 wFE AT Sl AL gSAAEE &
9 & FYAA NG oz Aot ARy)
G AL o= A FLE AAH FHE 2
O & 4 ik a2y gl AL 2 28
HoA t] % 7]go] FHsofo} dirtn £}

oA E W YRAEE Adse 24 FHA g
A& AETL ol FoFol & Zlojn wiYge] B8
Eold 48 TUEA Tol Ug + Yo, WY
71€e AY H=H1 gleng oz A9 9gF
o vl Aoz Hld,

2-3. HH7Is

A2AE FAde WEFEY AA, 99, 2,
242 AAZ 93 8§74 Fraction, Column
Chromatography, 273}, ¥z 27¥ 253 ¢
A ANAEe] A Ao FYsHA R olgtia
B 7 3oy A2AAd #F NYH §_ATE
719&AoA 23] AT ot 2 o
T A 2 A 88, A2 Ve FRTo| 1|
F3 Aog HeY.
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AAl EAAEES g A 94, £, o
A3, 243}, A}AE TozHo ot o F Al
FEZ AFAHE &2 wet S4A|A 87} o] Fof
AL Aok &a24Y AFS AR FEA E)
AR HelatAT AN ZHoA BE a4 b
g 2t &4 A 59 HEV "
T8 AAAE & A9 I AFER Qi
I itk FEAES R e GAsY AR &
W EAHE F97t Ao APAES 54E 98
2% AFE AAS S, AASE AFY B
U AR-E FElatA @ AlEez MAY AMgEHE
Alkaline Protease= A4 s ojct, nAste

AEFL A%, 7)oz A B2 AF
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He E4ER IR 542 2 5 U
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3 AAs] dde dad A4, ds, a4
o B 38H A T g4 A7, Aol
gag Aoz Helrh

r Cultivation H

Purification

Enzyme preparation J

Semisolid culture Filtration

Submerged culture Extraction

Liquid
Sohid

Induction

Repression

Enzyme sources W

Microorganism
Plant

Animal

Ultrafiltration

Bacterial filtration
Solvent precipitation
Spray—drying

Column chromatography
Isoelectric focussing

Crystallization

Crystal

{ Immobilizatin

Carrier —bound enzyme
Cross—linked enzyme
Enzyme inclusion

Microcapsule

Strain improvement

Criterion of purity

a{ Application

Strain selection
Mutation

Gene manipulation

Ultracentrifugation
Electrophoresis

Immunoassay

Physicochemical properties

Food processing
Medicinal use
Detergents
Leather

Textiles

[3&l 1] Production of Enzymes
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= H
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cquipscnt [

@ — - [ ——

Extractor
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Ultrafiltration L
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Lank

e

Freeze diy Chromatography i X S~
products Bacterial filter ﬁ
L < Centrifuge

C
Concentrated Spray dry Varuum dry
liquid procucts products products

(28 2] Processing of industrial extracellular enzymes
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3-1. galpsL
1) 84 a—Amylase(Thermostable o —
amylase)

HEY a—Amylases= B9, =T AxA A
29 a—1, 4 2%E F3dt] grEUS YA
A AES 93i(Liquefaction) A|Z o A}&al:
A48 53] 80T oj4te] moA FHggoan
LA Halg o] o] Fojxe At Hgtaict.
e WEAY a—Amylaser AlgAoz 17
32 Bacillus sp. No. 32H4172 30L Jar fermen-
tor2 YA o) Ao, 29 49 5& AA
39 a—Amylased] 54 EAE O@oz A3}
At WEA a—Amylasew H2t 1 &3] F
AL e o) axAFA 95~100CE
At gt o aiEs A E-E A
= At don AEFEFHA
25~30%7F WE4 dstaie HE st o
£ 3 F8A40l o 4 4d371# 4 7]l
A s AR ok T3 FAFARf o]9

HolE BAE

9- 1004 3000
8 |

7J 754
2000

504

b1
=
o
total sugar(mg/nl)
»

1000

enzyme activity(U/ml)

251

cell growth (0.D. at 625nm)

v

T T T N T T
10 20 30 40 50 0 70

Culture time (hr.)

[a& 3] Time course of ¢ —Amylase production
in a 30 jar fermentor.
Bacillus sp. No. 32H417 were clutivated
in submerged culture medium at 30C
using 30 1 jar
fermentor. total sugar ; W, cell growth ;
®,pH ; A, enzyme activity ; (]

[

(=3

(=]
T

wn
<
T

relative activity and stability(%)

Temperature (C)
[8! 4] Effect of temperature on o — Amylase
activity and stability.
Enzymes was diluted with 0.01M acetate
buffer(pH6.0) containing 4mM CaCl,.
Symbols ; Relative activity ; l,

Stability ; ®
T
% 1001
E
3
L]
-~
]
L)
= 50
z
]
z
=
s
1 T T T | )
4 5 6 7 8 9

pH
[38 5] Effect of pH @ — Amylase activity and
stability.
Symbols ; Relative activity ; @,
Stability ; ©

A% AR, AFFd T LA o] o]F%]
T XA FEAHA AHEEHAL o
2) o143} &4 (Glucose Isomerase)
H}ge AGANN EAsE BRF 2ot M
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28 Aoz W, FFEae HAFEE T A
FA AREY % S4E e /e, 19

A7 gt ol dsiiwo] qkd o]% 19659
o YEA Glucose Isomerased] 93 o]A3std
& Alzske ol AéstEa glon, dAle o
AsidE dddoz dEdsy] 9 Wioes
F2 1733 el thg At ol AYsn 9)
.

a9 63 7, 89 Streptomyces sp. SM 805&
A HANA v FA e} ojw) AAISE Glucose
Isomerased] &4 4% Jehlgich. 133 &
A2 o83 fME A ARBA, BAA,
H A%, 75, 279 A4, A4 yusgl
FAA BAZ AMg AR 24 ¢ A4 AN
7¥ed, A 4-24%0| Holof k= EAIHl
oy gl F1 g Addl gF HAA el
Hojud, sl g &4 #Havt 3L FHo]
Aok a2y vgehle] e, dulgs, o
A F9 ¥k 14o] ded 9k . 1¥
99} Zo] Glucose [somerase?] o]AJshtg-& o)
7H 8909 s FFE T gl

ot 8o 110 ~
3 ~ £

s
] 3004 »:: 60 10 0.75 =
z ¥ ’/:/)\O L a
% o] § 401 _3 05 S
] [ 2
104 S > ¢ 025 &
~N—— -5 8

10 20 3 40 50
Culture time (hr.)

[2& 6] Time course of cultivation of strain SM
805 in a 30 1 jar fermentor.
Streptomyces sp. SM 805 were clutivat
ed in submerged culture medium at 30°C
using 30 1 jar fermentor. total sugar A,
cell growth ; A, pH ; [,

enzyme activity ; O

100 9 w -

-
v

w
o
1

[ )
w

relative activity and stability(x)

T L] 1 1 L

0 50 60 70 & 90 100
Temperature ('C)

[3a& 7] Effect of temperature on Glucose Iso
merase activity and stability.
Enzymes was diluted with 0.01M ace
tate buffer(pH6.0) containg 4mM
CaCl,. Symbols ; Relative activity ; O,
Stability ; H

100+

(X
(=4
(1

relative activity and stability(%)

8 10

oo

pH
[l 8] Effect of pH on Glucose Isomerase acti
vity and stability.
Symbols ; Relative activity ; ll, Stabili
ty ; O

2% 10& Glucose Isomerases] A3 AAE
A& Jep=d, 233 52471 Al 715 E33
7] A AA B £ oS Fo3ko o]
3 A7} 3, 3oz Bo| AP Yot
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o
ox.

NAEE 4, pH 73}
Fructose £-3j

(a8 9] BA0|M3} HIZ9| FROIR}(- X&)
I Slant Culture l
I
| Seed Flask Culture |
l Seed Tank Culture ]
I
( Fermentation IL ———‘ Sterilization of Nutrient Materials J

I
E Pretreatment of the Cells j

[

L Press Filter ]
|

| Cell-Slry |
I

L Homogenization l

[
L Cross—linking L —L Glutaraldehyde j

|

I

I Extrusion J
|

Immobilized Glucose Isomerase [

[2& 101 The Production of Glucose Isomerase Preparation.
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3) Cyclodextrin Glucanotransferase
(CGTase)

Cyclodextrin Glucanotransferase(CGTase)=
Ao et ¥xY 682 HE Cyclode-
xtring FA8AY, Cyclodextring 7+%& Ad
3t AGE FgAd AolstAY, Cyclodextrin
A e E24& Frlshs ol gt

ag 11, 12 2 132 84 3ddes AEn
A+ Bacillus sp. 37¢) 30L Jar Fermentor ®j%k
Ao ARt 2484 E 1¥o2 eyt

CGTase& Aoz o] tEAHA a7} A
Hrlotgol X 223 HA Zu]gEQ Asn)old]
GlucoseE #7lated ¢ 149} o] o F79
a—Glucosylsteviol Bl@A& 631 28 7}
A GaxAe 2gvolE Yibsin gk

a9 15 oj¢ #dE a4vee vehjon,
% 162 Steviosided] Holuke AEl& HPLC
2 EAE Aalz gazold xduols diF 7
VRS AREEHIL e, A9EG Au=st 84

%7] W2 &F, 4%, A94F 3 2¥3xE

T

30F ’:‘ N v
=3 s
i g / ~. do
2 “
2k = I \" °
= & —_—o
i g 4 » IS
g | s 5P /0 \ 47 #0
= -
H ° a
30 S NN :
@ -
8 5
'/‘ T
-/ A A 3.
10 30 50 70

Culture tige (br.)

{a& 11] Time course of CGTase production in
a 30 L jar fermentor Baillus sp. No. 37
were clutivated in submerged culture
medium at 30°C using 30 L jar fermen
tor.

Symbols ; cell growth ; », pH ; 0,

enzyme activity ; A

relative activity and stability(%)

o NEAZLLR ol AREE I gtk Al
g AL FAIE EadolH Aol a7t of
W g3t o a4Ag 2ol Hojukg
o AH-HE 549 4%, 7149 5 59 o
gt gz 2ol AASo] ety Ax )
ad g W& a7/t desitin Az

—
L=4
o

n
(=]
T

relative activity and stability(x)

i 2, i1 L A A A I

PR

[a#& 12] Effect of pH on CGTase activity and
stability.
CGTase activity was measured at 45C
using phosphate buffer(pH6.0).
Symbols ; Relative activity ; B,

Stability ; @
108 o———0———0
[ ] \
/ \O
[ ]
L)
50 F
° ®
e}
—d. 3 1
30 40 50 60

Teaperature (C)

(223 13] Effect of temperature on CGTase

activity and stability.
Symbols ; Relative activity ; @,
Stability ; ©
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o o4 &
I R1 R2 A7 (4971F) |
1 .. 71
) Steviobioside H B8 —glc 3 gle Heps=z
2 . _ 2_1
) Dulcoside— A B —glc A—gle a rham 40~604)
. i
3) Stevioside B—gle B—gl Blglc 200~ 2508}
4) Rebaudioside—C - g rh
oside B—glc B—glc? il ‘;lcam 40~601)
5) Rebaudioside— A - 2 el
ide B —glc B—glc? 7 ‘glg 250~300w)
6 S 2.1 1
) Rebaudioside—E B —glc 8 gle B—eglc? ‘ 3 'gle 150~ 2008}
7) Rebaudioside—D —gle el
ide B—gle 5 gl B—glczglglg 100~ 1501

[1@ 14] Stevia 20|SH 81817 ¥ Zojuh4:

--0-0-C-0-0---

Carbohydrates Enzyme
— —
(G
000 ¢+ O—0O0 -
EC Complex
O: Glucose
. Glycosidic
linkage
g0 Stevioside(Acceptor)
a—0
7\
--0—0—0 --0—C—0—@—@

Glycosylated Stevioside

[228 15] Improvement of stevia sweetener by modification of enzyme technology.
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N
=
(=1
=1
p-2300
NETHOD: TAG: 2 CH:
FILE: @ CALC-NETHOD: AREAX TABLE: @ CONC: RREA
WO . RT ARER coNC  BC
1 9,92 13634 ®.932 68
2 2.33 3gtay9 @.,142 8y
3 2.53 319197 1.189 e
4 4.9 344369 1.283 88
3 7.3¢ 551961 2.056 Ou
6 19.42 19350468  72.087 VU
7 12.43 661756 2.455 ToB
v ® 16.73 3353790 20.690 ua
o 5 ? 213 9626 ¢.036 88
. —_ TaTAL
& v 26843843 10@.490
o PEAK REJ & [
- ]
E 2_.1|¢%
S am @ 3 ] &
B o8 v = —
o S~ «~
w)
[$] J_,V\J
ot
& Steviosides
METHOD: TAg: 1 CHs )
FILES @ CALC-NETWODS RREAZ TRELES @ CONC: ARER
NO . RT AREA COKC  BC
18 2.39 16118 0.872 wu
1 2.88 12653 ®.036 Vv
12 3.3 49333 9.188 vy
13 3.26 199598 ©.887 uv
14 4,34 112421 0.309 Wy
15 5.4 593231 2,639 vy
17 752 996490 3.997 wu
18 8,92 194219 e.819 Uy
~ 19 19.12 4933678 21,959 v
~ 20 11.96 1281403 S.788 Wy
- 21 13.33 274373 1.22¢ vy
] 22 13.33 3347584 t4.891 Wy
23 19 .98 I23%69) 23 .398 vu
24 22 .42 127167 @.366 'Toy
23 23 .44 14332 9,864 TUV
26 23.3e 69292 ©.303 fus
27 23.68 17416 0.977 W
29 29,49 39472 9.136 Wy
29 26.19 82779 8.363 Uu
. 30 29.79 1394116 3.941 vy
] 32 32.33 279224 1,242 vy
s & I3 3e.36 317393 4.892 vy
3 34 36,95 20211 9.443 VU
35 41.48 22578 3.559 Tau
35 4419 13793 Q.,979 Tug
E ] 38 47.3 PRSI .19t wu
P ~ g 3 49 47.39 43414 9.283 uw
oS o pay oD 43 3%.33 172994 0.76% 6@
;* ™9 Ve v & ™ o Tarau R
2833 Z.:,:’;EEK";ES g 888 S reax rEs TaaesTe fomuee
G TP Ve 8§ ¥ IS w

CH.1CS 250 ATT 8 OFFS

Glycosylated Steviosides

[22& 16] High performance Liquid Chromatogram.

3-2. X ZYUR 4

FRdas JF, 9, 427 AZE 98 9
8 AL, 9WEg 348 FHF ¥ o]2E
olg3ld FAL dxd, oo FHE Ere
B # & A (0 — Amylase, § — Amylase, Glucoa-

mylase), @ A ¥ & & 4 (Endo —, Exopep-

tidase), 7]} Cellulase, Pectinase £o] 2:o0]H,
dEeaE 488 /REARY 44 £ Koji
ZFUFES Hrlstd B3 2 aRisld o
didgoz o]fo] Ax gled], I ¥8E

TRIBAEA @ 4Ee Fashs FRAYRY
o g |77 ¥u3) AYPHn Yotk FF:A4 ¢
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FLage JIEEAPE vl AdFFo] 23l
L FAA W go] HztEm, Alcohol F&}
¥o02 ¢F 9T FHH80] A% & Y
k7t Bdadta FA FUHE A, 2§ <
AN 59 BAE HAY 7 Uk AFoz /1E
A7b g HF 589 Fot EAddle T B
Aol Aot T FEAEE BERI|Y F
FAaLe] Ao o3 YAE 33 EAH =
3 A9 ¢ AR Hags 2 o3 H7Y
L29e YA 4 T AdHo ¥ EAE &S
ol W¥sty ok 19 178 734 $a8 &
A8 E¥)sk= Rizopus sp. No. 2819 Jar
fermentor W|¥ZA#E Jelfod, ¥ 1& 734
Wi @AY g2 Y9HEed a4¥E ¥2 o
gt £¢ 19 18 £3A ¢Fda 338,
I 19= £32348 &7 44 =48 2
¥ 2037 ¥ 2& AA ¢F45 A48 v
A AdHoz ¢83y] 8 FEAE 848
¥H]3}= Aspergillus sp.,, Chalara paradoxa$-¢l]
g d7olx 19 213 go] FEE Azt
A3 W A7 APsn Aok skt o7t

A Rz o3 49 wat 98 2427,
EaZA, B2 BAE SN 5o e 970
o zaslor § Aoz A7,

’.ODL ,— 8
3 VAN
T <4 4
= / )
.§ L] /./
e i}
3 » P
3 s0f n 4

1 s L 3
2 4 6 8

enzyme activity(U/=1)

[3& 17] Time course of raw starch sacchari-
fying enzyme production.
Rhizopus sp. No. 281 were clutivated
in submerged culture medium at 35
C using 30 L jar fermentor.
Symbols; pH; B, enzyme activity

, A

Starch containing raw material

e

Steam 1[ Gelatinization }<
Cooking
a—Amylase %L Liquefaction j< Noncooking
Fermentation
Glucoamylase JL Saccharification }
Yeast JL Fermentation }(
Steam 1 Distillation | Stillage

T

Alcohol

(22! 18] Alcohol production{Main process stages)
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Mill
Maize
Stillage ’__ll 1_ saccncrpiznrclfymg Fermentor
I Yater H 26-32C
Mash tank
26-32°C

To distillation
column

[3&! 19] Flow diagram of the noncooking fermentation system.

[ B 1] Enzyme Activities in the Saccharifying Enzyme Preparation

Enzymes Activity(units/g)
Liquefying power 2000
Dextrinizing power 5450
Saccharifying power 2417
Protease Acid 3920
Neutral 1340
Alkaline 1130
Cellulase 580
Pectinase 95

[ 2] Analysis of the Mash after Fermentation with the Noncooking System on an Industrial Scale

Volume 11.5kl
pH 4.8
Total acidity 3.3ml
Alcohol 14.5v/v%
Residual total sugars 1.57% as glucose
Residual direct reducing sugars 0.18w/v% as glucose
Viable yeast 6.5 X107 cells/ml
Bacterial number 3.5 x 10° cells/ml

Fermentation efficieney 88.5%
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[28 20] Changes of alcohol content, residual direct reducing sugar content, viable yeast population
and bacterial number in the fermentor during mashing and fermentation with the

noncooking system on an industrial scale.
Symbols ; yeast ; ®, bacteria ; W, alcohol ; O, residual direct reducing sugar content ; [J

A g asrgal Az {zena - {aa 9z 5 o
7
Yy
R TR
3 Z
. 24
a
_E_
13:}
= o
A & =
e 4]
* 532 a4 4% 24 BE
(255l ] Hs  #{2awa] {53
L L 45 84 * Rhizopus &4 (7000u/g) « AExT 15.0%
100mesh (Glucoamylase, llu/ A& g) + g5 S 91~92%

c AR, HEF 3.0x107 o4
« gz I pH 45, 28T
9617t Ha

[3& 21] 258 520 o/t YXAE WAt
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3-3. MHI& &2

7}8&MA A Protease® ¥y aiMAE
197130l 548 Y& AAZE &80] 9on A
A Rz BAZ) Glgo] U o)Fd B
ALAAZE Qatsn LA 9] Mg 583 99
£ A oo AEEd diF Agdals ax
2 Q8 298] Rals= Ao HHREY v
AR/ Cellulose®ate] FAUFEE Fal3o
Gel 725 #2%d o3 LFES lc ZF§
Tog TEE F ok "N AAS 542 A
£57] M= Alkai Zofl Zgo] Fajof s
St A o] Fotof 319, FAAHA| 2] Builderz HE
Bdo] AT AFHoz B0 {AEH,
FEYE 714 B0l E THAoL dt.

A AR R AAR BA2 AHEEHD YT
AZd Alkaline Proteases} ¢ 60% o}4t8 A3}
T e, 17 229 23, 24+ A AYHem
AAE T 9 Bacillus sp No. M—719] Jar fer-

_16000F 240} N
a a
s = ~., o et 110
= £ \\\\ 1;7A£ ]
% E b > /u !
s 8000} & 120~ 7[ PH dos
E s 9 O~~~ 00— (e}
) 8 o 45
3 e /S . |
0 ~ 0.2
/ .,
Q o J 1 L

Culture time (hr.)

(38 22] Time course of alkaine protease produc
tion in a 30 L jar fermentor.
Bacillus sp. No. M—71 were clutivated
in submerged culture medium at 37°C
using 30 L jar fermentor.
Symbols ; total sugar A, cell growth ;
O, pH ; @, enzyme activity ; [J

cell growth(0. D. at 600nm)

P

(=4

P=1
1

AN

relative activity and stability(%)

pH

[3g 23] Effect of pH on akaline protease
activity and stability.
Symbols ; Relative activity ; I,
Stability ; A

—
o
o

Qe Q——0 g

=N
/

wun
o

relative activity and stability (%)

60

Temperature (C)

[2& 24] Effect of temperature on alkaline
protease activity and stability.

Symbols ; Relative activity | A,
Stability ; [J

mentation A% 9 H2E 549 54L aYe
2 FAstgon, 18 25& o] Alkaline Prote-
ased] A AIFHE Yepdlon, 19 26, 27
< 547 H7HE MiAle) pHe 2% mE MA
EHE d2 Jeich 84 AAS 229 FA)
230 gl olH7t o, Al EFA FL3H
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L Slant Culture ]

|

| Seed Flask Culture ]

|

l Seed Tank Cultue |
|

‘ Fermentation }———{ Sterilization of Nutrient Materials _‘
|

Pretreatment of the Broth J

|

[ Filtration |

|

\ Ultrafiltration ‘

|

I Bacterial Filtration l

|

[ Spray Drying ]

|

l Enzyme Product | l Additive ; Inert Filler, Binder ‘ ( Water ‘
[ ]

‘ Mixing l
|
r Extruder l

|
L Fluid Bed Dryer H Marumerizer W ‘—‘ Wax l

T
{ Coating Drum H Additive }
|

‘ Cooling \

l T !

1 Sieve ‘

=

Enzyme Preparation ]

[3@ 25] The Production of Enzyme Preparation in the detergent Industry.
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s dgstd A g aveta da A
= a2q7pt A es fAE F e WY T
& AZzeh= ol AAE aro] FEst vo
2 AZEY. vEo FF QAR 5he 979
240] 7159 %, FrIF AF, Ee 9w
o gt o F A7k LFEd &AMty
A 7 gEA AA AREE Eol7] A
A7 2EES % + Y& a4 U
T aiot AREYA T dutsiEgE A4
kel A& gl oo iF drE U8 ¥ HoR A
zhdr}.

65 |- with enzyme

55 -

Reflectance. %

-

45 bk sithout enzyme

1 | - 1 A .
10.0 10.5 11.6 1.5 12.¢

pH

[ 26] Effect of pH on detergency.
Washing machine . Terg—o—tometer
Detergent dosage : 2g/1
Enzyme : protease 0.3%w/w of
detergent

pH : variable Time : 10min

3-4. 2 E4H
29 a2 €54 7Fd A% 94 adE

F2 9 2§ ais g
o AR E A= Trypsine,
Chymotrypsin, Bromelain, Serratiopeptidases -3

o
o
™

with enzyme

Reflectance.%
S 4
[S4)
T

ut
=4
R

without enzyme

- 1 L 2 )

60 65 70

temperature ('C)

[2® 27] Effect of temperature(C) on deterg
ency.
Washing machine ; Terg—o—tometer
Detergent dosage . 2g/1
Enzyme : protease 0.3%w/w of
detergent
pH:11.0 Time : 10min

dREHALR LysozymeSol AHREIL Qlck.
% Serratiopeptidaser} 7} Qg R o g o
A AASL e %S 54F F 40% A=E
At g, Y&, Fdol o8 $2% 3 gl
t}. Serratiopeptidases &, 94 39 249, ¢
% %, 8% o Fa% 295 Uehiiy 4
45 H4¥ o 249 27 ojgg A3} o
i Asazd dozlth Serratiopeptidased)
e, APHEE ARGl 29 B w2
TFE Add, Holdt ¥ "ol 1 A
2 geld gge ARG S ez, a4 oY
5 98 o9 27124 € 945k 239 o
g aidy A4 g S Aol F& o8y
27t 1 A0l & ALAE ANLdteor
shed], 39 283 29, 308 (3) glHYolA A
A, A %5+ Serratia sp. SMNT—119] Jar fer-
mentaion A3} 9 g4 EAS 1do= FAFA
on}, 29 319 Serratiopeptidases] A& A4+
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F3& veRch

AGEANA Yoz IR AAAZ Fo| 0§
I Ye AstEAA, Y o8 a4, FTIF &
A, AAENE aaA A AN 2 It
s A= Qi
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. v /,/' -7 9l 0.6
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w
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3000

¥
cell growth (0.D. at 600nsx)

-
S
~T
w
1
1)
>

Culture time (hr.)
[22! 28] Time coures of serratiopeptidase pro
duction in a 30 L jar fermentor.
Serratia sp. SMNT —11 were clutivat
ed in the main culture medium at 30°C
using 30L jar fermentor.

Symbols ; total sugar A, cell growth ;

0, pH ; @, enzyme activity ; A

._7‘\

L

]
n 4u

-
(=4
=3

w
=
T

relative activity and stability(%)

Temperature (°C)

[l 29] Effect of temperature on protease ac
tivity and stability
Enzyme activity was measured by the
standard assay method Symbols ;
Relative activity ; A, Stability ; ®

—
<
1=

1

un
o
T

relative activity and stability(%)

T 9

P
[2= 30] Effect of pH on protease activity and
stability.
Symbols ; Relative activtiy ; B,
Stability ; @

-5 MR7IE8 &2

271 Af7hgd aa71es $83ke £k
Amylase?] FE& 344}, Proteased] H A
2 o]&o] thRrEojgjor}, A Cellulased ©]
&3lo] BAES FASA HAIA 1738 A=
Zartg  Aeggel BHHUgH MRS
Cellulase?] 487t Z718ln ok, A{7te&
Cellulase= @T"r’\% BAA LEA Yoz A
gNAFY, Az 7ae A87|Y AFY 3
TES 1 "W]*‘: E30o2 o|gsly 9ud, &
3] ZukA] 7hg QlojM 7 BN 2 faAe
FHAFE 52 Bo] AHgEHT . tRE
9] 4471 34 Cellulase= Trichodermay} 2]
3 EAE ol4dtd Azd=d, 19 329 33,
34+ Trichoderma sp. PFM—367-39] ujokdu}
YL g4 EXO Ao 1Y 3B Hetey B
dE 545834 HA Ao T 4434

Btd 353E AEL 87 E A2 ’911‘4
%L, WEge B4, a4 FAE
aaA Azl g d¢ g @%5}7}
A1F3 8753 glon, Cellulasedd= Prote-
ased] E TAHHA Woole] He|WHx Ho
HEHT it

el
gld
XN
:&2 ths
ol
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' Slant Culture I

T

( Seed Flask Culture ]

T

[ Fermentation

T

r Pretreatment of the broth ]

7

i Filtration |

1

L Bacterial filtration J

T

l Ammonium sulfate fractionation J

T

[ Ultrafiltration J

|

r Cclumn chromatography l

_
l Ultrafiltration J

=
|

L Feeze drying
L Enzyme preparation ]

J—————‘ Sterilization of Nutrient Matenals 1

Requirements of Serratiopeptidase

1.

Description
White or slightly yellow powder

. Assay

Serratiopeptidase 1600~2600 units per mg

. Residue on ignition

Not more than 1.5% (1g)

. Loss on drying

Not more than 7.0%
(1g. 105°C, 4hr)

. Heavy metals(as Pb)

Not more than 50 ppm

. Arsenic(as As)

Not more than 5 ppm

(a3 31] The production of proteolytic enzyme used in medicine

12000 400

9000

6000f- + 200

FPase activity(U/ml)

3000 F

(MCase activity (U/m1)

20 40 60 80 100 120

Culture time (hr.)

[
=3

I
[¥3
=3

—
=

total sugar(mg/ml)

[228 32] Time course of cellulase production in

a 30 | jar fermentor.
Trichoderma sp. PFM— 36 were cluti

vated in submerged culture medium
at 30°C using 30 L jar fermentor.
Symbols ; total sugar W, pH ; [,
CMCase activity ; @,

FPase activity ; A
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Teaperature ('C) pH

[28 33] Effect of temperature on CMCase (38! 34] Effect of pH on CMCase activity and
activity and stability from stability.
Trichoderma sp. PFM—36. Symbols ; Relative activity ; ®,
Concentration of substrate ; 0.625% Stability ; O

CMC, pH ; 4.5, reaction time ; 30min
Symbols ; Relative activity ; [J,

Stability ; ©

Prewashing and Rinsing(10—15minutes)

N
Desizing

liquefying Amylase application

Enzyme treatment(Cellulase application)

!

temperature : 45—55C
pH : 45-5.0

time . 30— 60minutes

Washing and Rinsing

~

Check of the desirable softness and colour. etc.

\L
Drying

¥

Final treatment, Quality Control and Packing

[22! 35] Finishing of Denim Garments.
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A BEN, dFun #EAY, I, A8
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T+ R & £ & =
AR A DY FE A | Immobilized Glucose Isomerase FHFA =
Heat stable ¢ — Amylase AE-A3)
Heat, acid stable Glucoamylase IeBAA
Heat stable debranching enzymes &R
Strong digestive Amylase on the raw starch AEA3, 23}
8 —Glucanase FHEd
B — Amylase WopgA =
% w A 2§ & 4| Alkaline protease AE7E, AL
Milk clotting enzyme X 2A 2
A W 2 # & A |Heat stable Lipase FALE, AAE
A& 2 2 8 & 2| Alkaline cellulase AfbE, AAS




