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Na,COs= #7138 wi=]ol A ‘”oTS‘P{— Bacillus = Arkshd "o, Felude Babe] olgE =+
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alzlo g Aals|a gl A4Syt w nl

(1) Protease
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gt F4eld) o] 72 19659 Matsubarasoll 2
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fluoridate (DFD) el 7-8F #jafl 24§ vb7] ufj ol
serine residues 7l Q-8 & 4 gleh. et
o] EA9 AaltFe FA ATl

a7t Aol ol ¥¢Fte]4d proteases
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T2 A Y oA, 4) Aol digk ok
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Table 1. Composition of Basic Detergent(Citrate Based)

Component %by wt.

Linear sodium alkylbenzene sulfonate(100%)  10.00

Nonyl phenol ethoxylate(10 EQ) 3.00
Sodium soap 3.00
CM cellulose, sodium salt 1.00
Nas EDTA 0.18
Sodium citrate, dihydrate 19.10
Sodium perborate, tetrahydrate 25.00
Sodium metasilicate 1.00

Sodium sulfate plus water, rest to 100.00%
pH of solution (5 g//): 9.8.

Table 2. Conditions for Laboratory Washing Test

Apparatus Launder-0-meter
Volume of suds 300 m/

Washing time 33 min
Temperature 25-90°C
Detergent concentration 5gll
Fabric/suds ratio 1 g/100 m!

Hardness of water 10 ° German hardness
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Table 3. Composition of Basic Detergent (Phosphate Al abeh,  A<lo] Aol ol 4 4919 (cowhide) &
Z

Based) 20xdem Z7hio} 2447k ol wakehrl Az
Component %by wt. i RE-S AA &} 0,5~5unit// FAL0 400
Linear sodium alkylbenzene sulfonate(100%)  11.00 m/ell gF=Tek 24417 30T 4 Eauke-o Ed]
Nony! phenol ethoxylate (10 EO) 2.50 g Zelse %a]i ﬂﬁ%s}u} Hnggo 1) H
Sodium soap 3.00 HA7L A ehos]s 2) diRFe "o A7
CM-cellulose, sodium salt 1.00 B} 71E s ) ‘#0}2}\‘( 7, 3) AAEzR o=
Nas EDTA 0.18 How BEdc}
Sodium tripolyphosphate 38.00 (2) Amylase
Sodium perborate, tetrahydrate 25.00 ot7tel 4 amylaseo] 3 of T+ 19714
Sdoium silicate, alkaline 7.00 Horikoshiso oldtod F 7 Huxglp o] o] 4]
Sodium sulfate plus water, rest to 100.00%
pH of solution (5 g//): 9.8. 100 Typelll Type IV
ShaLA 5 7jz) AlEbe] ale] (AR)E sl Hret,
“47tel4 proteases 44| 2lo) lfﬂ.*‘o‘d [4x 50
olgHrh FES BEZ Sy B4 28 C
(OH),%} Na,Sel &3oloz Xii’lﬁh]r o] 4L
B]7oﬂxﬂ7§10]u1 /(]'6‘]- 3l E- O\ﬂlo}/] a}]-‘?—o]] BE ;:?
Bf E40F o83 Aol fulsitl, F el 1;; AN
Ag Amrh AAolw sate Alwsglon) e g 100
el 24 whgel ol oldol B7) W
of ANE cloleh, B REEL doA) g o 3
el 2718 FRslok s AL ohe 34 ¢ R
st R 7} swelling5lofoF 313 saponification
ol efstod fgRfic] A7 xlolo} 317 wjSqlu] oluj
o] pH7} 12 o)Alo 2 4] o3 7)ol qbA B} AN ] )
48 Vel s 40 1 E Hojct, Table 4= 0 _I_Pél_l._l — I_I_L_.l._l_.J
F27elo] olsjo] e cole oo 35 7:; 1113 35 7H9 1113
7% NaSsh a2 + e wedFa gl Fig 1. Fourtypmo‘f)pH-acﬁvity curves of‘;lkaline am-
B2 58 (Unhairing efficiency)y- thes} 7bo] ylases of alkalophilic Bacillus strains.

Table 4. Laboratory Experimental with Proteases from Alkalophilic Bacillus Strains

Enzyme?
Control Subt. C. NUE 1 TB5 VB 12
Units/! 0 0.5 5 0.5 5 0.5 5 0.5 5
Initial pH 11.9 11.8 11.8 11.9 11.9 11.9 11.8 12.0 11.9
Final pH 11.9 11.8 11.7 11.8 11.8 11.8 11.8 11.9 11.8
Unhairing
efficiency® 3 3 3 1 1 2 2 3 1

“Subt. C., subtilisin Carlsberg; NUF 1, NOVQ Enzyme No. 1; TB5, VB12, alkaline proteases.
bSee text,



19721 Boyer 5| Bacillus sp, NRRL B-3881
< 233plch, A4sle]4 amylase: 159 pH
gofodol| ulel Fig, 13 Zo] 4groupe @ vbF
t}, Type 1€ pHI10, 59 shte] peaks} glz
1+ pH4~4.59 9,0~10,0014 27§2] peak,
e 44, 34, 47kel4de 3709 peak, V&
pH 49} peakst pHS shoulder?} §lu}, o)eizr
o] o{2)7}2]9] peaks ZAHL o] % F ol oie
T LS Ax UEE 53T U
amylase= H&-g Faldle] offol &sle
cyclodextrindize}l =xi=aol Adn-g 7zt 9},
(3) Cyclodextrin Glycosyltransferase(CGTase)
CGTase(EC 2.4.1.19]+= HES Hasled %
colo] 6~87W BIHE a-1,4 ¥ AL 3
3 A+ cyclodextrin® AAQASHE F4olvh, 2
2ol 6,7, 809 Fo welA a, 8,
7 -cyclodextrine]z} s}l &85 r>a>p

ols

Table 5. Industrial Application of 5 -CD

o0 £
C G‘G—G’G

a-Cyclodextrin B -Cyclodextrin 7 -Cyclodextrin

G, a-glucose ; -, a -1,4-linkage.

Cyclization

Gu==a-CD +B8-CD +7-CD + G,. (6 +7+8)
Coupling

Gns==Gfi=12 )
Disproportionation

Fig. 2. Reactions catalyzed by cyclodextrin glycosyl-
transferase. G, a-glucose unit; CD, cyclodextrin;
n,i, number of G unit.

Toleh, 7FA L gol wis) o, v 7b A7 104,
1004l =gtet,  Cyclodextrin (CD)- Fig, 29}
B $der soj Qore o Fzal gty &
Aol 238, Alsbe3Ra) Ao olAsh, e
shabA Adel WE, M8 EAL whzals|s

Use

Guest compounds and end products

Foods

1) Emulsification

2) Increase of foaming power

3) Stabilization of flavors and

seasonings

4) Taste masking
Cosmetics and toiletries

1) Color masking and control

2) Stabilization of fragrances

3) Stabilization
Pharmaceuticals

1) Increase of solubility

2) Taste masking

3) Powdering (nonvolatile)

4) Stabilization (UV, thermal)

5) Decrease of irritation
Pesticides

1) Stabilization (UV, thermal)

2) Powdering (nonvolatile)
Plastics

Stabilization of colors and flavors
Others

Eggless mayonnaise, seasoning oil, whipping cream, efc.

Egg whie (freeze-dry), hotcake-mix, cake-mix, efc,

Chewing gum flavor, biscuit flavor, powdered seasoning,
instant noodles, seasoning paste, etc.

Meat paste

Fluorescein, bath agents
Menthol
Chalcone, dihydrochalcone (toothpaste)

Prostaglandin, phenobarbital, chloramphenicol
Prostaglandin

Nitroglycerin, clofibrate

Prostaglandin, vitamins

Cu-alcanolamine complex

Pyrethrins, pyrethroids, isoprenoid
DDVP and other phosphorous pesticides

Colors, flavors
Adhesives
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£-CDS) 4ol o] §wig Vb Zoleh, CD 4

B Hsled B2 Algkeol 9dted A xE|oler)
1969 Corn Products International Co, <
Bacillus macerance CGTase% o35} #-CD
& AAbelsdar Felo] Ao Teiginits pilot
plant® g-CDE M4letad et B, maceranse
CGTase7t @a2falo] ofedg] ql® o] &of =
'61—1] B R i, L zdﬁ o7 TE'] CD Ag/k} i’;_-g_—o]
20-30%2. shskan, AR &2 9sle] H%
3k trlchloroethylene bromobenzene%ﬂ 24
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< o]-&dted HARMUET (k)2 197613 5-¥) Sof
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19841 # e+ CD 3tildasal
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(4) Pectinase

A g7t2] 4edAl pectinased]
pH7t AHZol glorn] abgtejdde 7)e] OL’V% %
A ¢}, Horikoshi%e Eokoz HE H2)3)
Bacillus, No, P-4-N-2 pectin -5 2712]4] wf
ZofjA] 5417 dte] pectinases H2] AAst
of EA-g 2AE v} Qlon} S&ulof= ol Fx]o
AR ot WS KESol o] &% shsAol g
7ol

(5) Cellulase

Aeid e ksl olie] cellulase: i
e E%teloll o8k zelx pH4~5, 40~50C7}
A z70olt}, Aol AFAe 124 cel
lulase7} s 2 Qlzgh date] o4 2Hg-al
e 8l 197213 Horikoshi %¢| alkaline
cellulase-* Zhoklul i o2 Aals]A] - 2}
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w3

CGTase9
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o

Aeromonas sp, ATCC 310857} 2t7islo] ¢l&
Wwolet, alkaline cellulase®] 7$-+ 41dd o] g
W wcke Sishe tusl B8 Aele AT B

7AA el woll A srp-slejof & Folr,

(B) Catalase

el wladEel sl AAEE catalase:
MR B4o]vt KuronoSol 213t Bacillus sp.
Ku-12 fiest g45 Felsieich, oo otysl
Aoz oek qbEglot Gxfdte] slwelo} 3}
o},

(7) DNase

DNAS -G-G-2A3$& Axlshs a4rt F49
2 oek Fulgoh, ol Zsla 2-& pHAF 9oz
2 Felo] a4l el gaole Alvke] b2 wo
ST E 4 9l
(8) Polyamine oxidase
d7telA wixloll A Helgh Waksteldd Batelql
sp. No.PO-2°] #Hnz
polyamine oxidase % *vul3tgicd ¥ E g
polyamine oxidaset B8N & 4o|z)al o] Eol
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7bsatr] witell FH ol =
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MEMHE
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2 e AEE gelsy 248 2909 Ase
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FAEol WAk o o} AeiHoz 4
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4ol ek Feld 4ol vmo] wigolch,

198051 Satos-2 <t7te]4d wi=] (pH 10, 5)0l 4] =}
eb= Paecilomyces lilacinus No, 1907 -2}
2 g dEH S AAlsk €t spectrum
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