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BRREFERI. BRREENE (TR 15 FXEFE 48 5)5FE 24 £51 B8 S(BMKE
EARUVE 1 B(BEEFBE)DREICEDE. EMKEARVEEFTBELVEMRAEESR 7
SFF—HEEENRDET DEERN(TIAFAL)IIRIEBEREREZETM-DLVTERER
HoLNT-(FERK 18 % 7 A 18 B. BFREHEEES),

TVAFALDOEFIIEFED Bacillus licheniformis E#kAEET BRI SF+—E)TH5,
ISFUABEIFEE. PE. M., HOBEO LR OCHIEOBREERTI2EELEHRD
ABBTHY. —fRITIKIZRBMT, BOBRICEOIEM O FEICILHADELVOIHEEEFRD
M. TSFF—EIXIDTSFU-ABBEENMKIET HERDOBHRTH S,

TVFH A LDOEMEE, BSE TUA U =ABEPP™;UK7 ) RUIIRARILAE—T)F+
2 (fzAB&E)Obihiro %ABRMIZIMKSESN, VIRFLTOVMCRETELGLADIEIZE
K, T EHRIRBEREDEE TV A O EDFLREIT, REEATIEBREMOBREE
TOMEFShTOEWY, BAEBRESN TODAFID E4 A B ML, B817]. FHERH
FF1—TRUBIETH5=—F/L, §T#NT. R#H. XN\F25, AR NI RBREFOERRES
B BEOLENEHLIVEIBREZICFERAIN-R[EDEKETHY . AFOEREROBE
(. BEZFIFERAINETIA A LBEZEHINEIED . BRENLTELORBREIZE X

FEDFTMETHS, 5H. EBHICHBIT54ERIRNAE(BSE)R V) —=VJ RE D A THB
HDIGFEICH-oTIEMEESEMIKKNERE R EEI(FR 13 F 10 B 16 BAERK. TR 18 &
6 B 23 HERHEWIE)IZHEL. BB OMEREE. BBREF OV TIEFEDHESIHE D LS
NHEITHEHLTULNS,

T . BROMEIXERLGSLIN., TUA -AREEBENMEIHHFNEERERER LD
E(KIZBWTHRIBBARINTEY., 2006 FIZEFDFHizREDEEZEBIEL TR EE#ESS
BHIZEDCCEYT—IFmIFELTLNS,

1. BF|IZDOLVT

) A YA L& Bacillus licheniformis WNEET 27 5F F—EZEHIL T HEFFITH S, H|
(. Y9RARILAE—T) A2 (-A B E)Obihiro (kDD REEIEIEIZR YY) —= 0 Sh -k
THAHN, TOERTZHFIENFESN-HER, EEREMN 50~70°C, Zi# pH A* 8~10 D
HEICHITILH)TOTT7T—EDO—BTHY . EBELELT—RICHIEIETHIhES OO
FI—IT  ITZARFUELIZ T IFUERET DRENDHHENHLNZEN TS, BIEF

O CU DSR2 B/ (LR, LTS, AR

34°C, 1FRfOEmEAKBE @25

U a1E/VRELE,. 20°C, 1RO (k. 15%5%)

T R U U AR DA 2 %oV C 1R K DB (Mg, 15905%)

2



AT CIERFRIZ Bacillus BOEAT 29 FS5A U Carlsberg EEUVERIEZEL., Y FS512Y
DY EELEVMERIMEZ R ESN TV,

Fi%-FE(E. &% 30g & 40~60°CICHELT-/KEK 100L [TEMEL., THICKAEER
F)359 ZMZAMRLIZRICER T, EHERVET Foa—T RUHKIETS5——F/L, i+, &
. RNNFaT AR N\YE HREEDREE L HRERIET . COM. KIRIX 40~60°CER
DESNTLNVD,

BRFICITBEAEOIHEROXSTOE IL2/LO—X(7.5mg/g). BfE. BEEDI-HEEMES
Gmglg)NEFINTHEY., BEFIZIXREFR) DL, BIEA)D L, R OE(204mg/g). ZEE1E
FAFZREC AT IV 19mglg). BRE—SGBmylg) BN EHINTLS, CholZWITNEERNSTE
SARMMHINIEERESORMBFIELTRHRASATOSEDELUEIBECIEL TR D LD K
SEBEBTDELEDDEAD THD. BREF-BREFNOERAELAEZEEETHE. ChoDiRmHl
NHREZNLTERRICEBL. EFORBEICEZEZRIZITAREMEEIFEAEEBZONGL, &
SIZHEMNS., LERFAMBEIFVITHIARBFOERLDOEEIZERHINTINSREELDKE
[C&Y. BREENLBRBICRESNDIEEZEZOND EREICEITA75F T —EDEZIZD
WTIE, Bk B ESIARZRANT, KEFIZEYBREINDZIENERMIZFERINA TS,

2. YFSA4 IO T
TVASFALDERITHETSFFT—EBEIFIALUICETHEEZALNS, U FSAL UL
TSRO NDBRT. RIGKEKIZH =2 TIERTFREEE MK A ET 50 T0OT
77—+t TH5EC FEEC34.21.62 24BN TS, HF 541> Carlsherg 0 CAS Number [
9014-01-1, 4 FZ54 > BPN (& 1395-21-7 THH, TEHMIZZHINSHIEMD . ACGIHIZHLY
THEIRE D DK FHE(ceiling)6x10°mg/m® AR TESN(ACGIH [EHFSAPUIZRLS 7 ILAY
TaTT7—EIIDWTRARBZICKDIBREFEZEICANTIORHELZFZELTLD). 5
NTLBDIEFEVWITNEER. REHANIIMTRBREFADEMICLIERMNEZETHS, RED
MARZIZEDEELLT asthma'BidH TN TLVS, #KE NIOSH TlX ACGIH ERICIEZ &I
RBEFAMBEREL)ELTHY. FNEE. mKXFEE. A —RAS) 7 BEFICEVLWTELREREDE
MNEESN TS, ENTIEFBREBAEET, EFMICKIBOREDORIE. RAIZLESTLIL
F—REEOBANSEHEELBEMTREEEMHEESNTLIA, BREEFHESS
[CEBHRBREIFREINTIVEN, — A, YTIORDEERNRSIZFH TS LDy [& 75mglkg (AE
(HF542> BPN). BORBIZLZEEICDOVTIX. SybOEOBEIZE TS LDy M
3700mg/kg A E(HF 51> Carlsberg)fAELFHEESN TLVDD O,
YFSAD VN FESINDERIZIE. RERERICIGKFIEINDS Y FS54 > Carlsberg 34

b Subtilisin ; XT7F Vv RATFII L EILINS

¢ TR A RSOV TRIEIEBBIAL, EEPIIEA & LT O

¢ EREAALT: « SRS (TUBMB) 2MRE - Dl & 2 DO SUSIEERITHE > CTECITHi< 4 BT TELEZD
)

¢ American Conference of Governmental Industrial Hygienists ; K[EpEEfRTAHMNFSE
T Reversible bronchoconstriction (narrowing of bronchioles) initiated by the inhalation of irritating
or allergenic agents &{FREAL TV % (NLM Haz-Map)
¢ Recommended Exposure Limit
" ERAREIE S S 11-(2)-111
3



. T TICTENE-ABBEDERSEE. BLAORARISEASN TS0 H S, BAER
TlEFyboFF—+ (subtilisin NAT) M IHIZEFEN D, BARIZELT Bacillus licheniformis 0 15
Eghotsnt-7oT7—E . BEEHANMMELEDTOT7—E 1128 ET 5, KE FDA
TIREVICHESINT-EREE. EFREL D Bacillus subtilis. £ L <IE Bacillus
amyloliquefaciens #%HEDTOT7—t%. ERBRICHERAINIMED GRAS JAMIBEL
TL3Y,

3. FUA A LDOREHIZONT

TUFH A4 LD EHIE Bacillus licheniformis WMEX I B35 S5FF+—+ Th 5, Bacillus
licheniformis [FIRBHIZEFEL. EELCMENSEREBESINIMETHY. FNIZREHDIE
TLEEEOMBEDNSDBESNDIGEELH M., —RMIERMEIIERZIZHBLEEZLNATLY
%, CORGEHLIVIERAFEEFAV-2EEEHHAR. BAEEEHER. BRI, RERH.
B EREEREBENRRESIN TS,

[SEEHEHER]

SD S (it 6 L) (=4 S5FF+—E RIK KA HKZ . 2000mg/kg A E/10mL ECTHEERARSL
EECAH REHIFEOONEN=C, SD Syb(if 3 )y SFF—EREKKAKRE.
300mg/kg A E/10mL FHE THERIR FTRELI=ESH 2 EMANFET=LT=AY, 50mg/kg K E/10mL Tl
FT-(EFBHONLEMNST=(06), SD Suk(tf 6 L)z S5FF+—ERIAKEKRE 50mgkg KE
10mL AE CHERENEEL-ECAIMATETLI=AY. 5mg/kg {AE/10mL TIEFETIXFEDH L
nipor=(06)",

[EaEEHRER]®

SD Svbk (Mi#E 6 L/EZRWNE7SFF—EREKARDEFIFEDOO. 40, 200,
1000mg/kg AE/SML/B)REIZHITS 28 BHEOEEMSEHRERICEWLWTROoN =B R
[ZLLTDEY TH-1=,

—IREERRE R BN, AEZIE. B2, REHRE(C OV TIE FICHBEME DR ST
SEEIFRHLNE M T,

MR ETIE, 1000mg B EEOHETIOMNIVEVEROSENROSNT-, TvrEH
W=BREEF RO LD 3 4w ARRASEERBR CTMREEBRBEOERENARDOON-LTIHEN
HBHZEND, CNITOVTIZHEIF ORAKFES M) LOFETHLALEELHD.

MRAEEZRIRE T, 1000mg IHE5FEDHT AST OEE. K DIR(E. 1T TG DIEEHE
Hont=,

FRARZETIE. 1000mg 5 H D CRIEEDSENRBOHLNT=,

RIEMAB PR EIC OV TIEEREINA TULERLA, IR TIE., RIRMICTFICHERME D&%

KRR T R U U A 20% % ST
OMKAREET U U L 20% % Ete



B2 FEBH NG, o 1=,

(AR 18R]

BABEEYYTORRIZ01g D7 S5FF—ERIFEREDSNITREL. AR, I RUH
BEQRIBERISERRECS, B5 | B%ICAEORS. SERUBEEOREIL, 24 B
FROBRETIIARDIEENHERSIN., 75FF—ERENRICEVRIHMEZE T 5 ENTHE
SN0, BE R CHERREICHRLTUA YA LEH 0.1ML &5 LR TR S X ORI
ZibFRHONEA =10,

[ R BRI EHER]

BABBEYHXOEHEREL. ¥ 5FF—EREEF 059 £HEEUKTR—IXMRIZL, 25cm £
DINYFERAWNTITUT =, 7\ FZ 4 BREIRIZIREL 72 BEERE TO R ERIGHERZTEINT=H,
RIS R IS EERO DN A=, BER CHERREICRARLE T4 A LEF 05mL /%y
FLERBRTHRIBME RIS EROH LM 1=1,

G =k ) R

EILEYMIEBIT 5 EERVEM A guinea pig maximization test J&(Ck > THETEIN TS, BYEIE
TS5FF—ERE"D 0.01%&. 0.02%KEEENDTAAVIDTET DaN\UrDIRILOIVFN
FNn0ImLZEEAZRSL. 7 B BI1Z0.1%:;% 0.2mL % 2x4cm M #i% ALV T 48 BRREIRAZEMF L TITo
fz. Ei2l& 21 BBIZ 0.003%~0.03%;% 0.1mL #Z&HL 1=/ \vFTAMAMEIEZ AT 24 F5fE
FAZEALFL TIT o1z, BRZE 24 RU 48 BB D EEMNBERINTA K. iFEF DK EREIE
RHonEh ot

4. VA H A LOERRHEIZDONT

TVAYA LOREIEFIEDEERICAHEL, BT, EHERVETF2—T RUKET
B=—FIL, AT, REL. RAXF25 AR N\ RBREZEDREZRELTHALLGNS, C
D=8, BEIDEEBSWKRICFERSINDZEIEHROD, BEFEDINLDEEIZEAIR D A%
BLI-GE. REZN L TAZFITHET HAREENEZLONDS, WEIKS DIE0FHMAZD
WTIEWITNEBRFNYHINEIBRZDENDEEZ LN, FKEICKVRSICKRESL
BEHTEIND, TEHIDTSFF—EBKBEEIENEEZEZONDH, KENBIZLYFEEIZR
EINBEMNIZDNT, ARERAWNBEERBENEREIN TN,

(7 5FF+—E D5 B HEFHE]
FRDARATER(ETLLLIINTRDZUIMIL, BB THELRICFZBLETHILICL
YERBEDHHHRELZRLUMICRAEL . ChEREDREDTIF YA LFRIZ 1 BREIZEL

C S FF—  EKREE R Y A1 0.7~0.8
U s Tt S R Y Y A1 1 0.7~0.8
C T FF—E  EKREET R Y A1 0.7~0.8



f=t%. SBITKEKISRELTUIET B LICKYEBEFICE T2 T)A YA LRBEEL-AX
MNEARIN TV, COARIZTDNWT MY FIALUMBRERNV - IRETaYMMI&YTS
FF—EOERBENRFIINTE=DN., WTHDARNLETSFF—EIIBEHIh G- H
BBR 4Ing/cm?, — . TUAFALBREARLICABESE., TOFEHLRIELAREFANT
FHOY TR TOYRETo-1B A TR AR LI SFF—EDOBRENBHLATINS, 9

ChoDleMn, EFREDERICEHSIN TS ESITTVA A LLEBZDFELKEL
e TI3F T —EIEARFIZRIFEAERBLENLD EEZ NS,

5. BRemfBEEZEFHEICDOLT

TVAYA LI SFF—EEERET HBEREFT. TOEMEE 4 ERKIKERRDE
EITVEAVINVBEDFEBREITHD, BMEDRILEE. YORRILAE=T) AU (A B
H)Obihiro ¥ DEZRMIKSEEITRALLTOYNCHERT HFERICIYERINTEY., 7V
FUDRBREMDKEDRIICZERAINTNA Y IRIZKBNAFTIEAEEETN TN, L
MLEHS, AR DHARIEIBEBEDEZTNEICFERASN-FEFORETHY . ERERMOBRE
M, HENEHINIEAD N EBRENLTCELNDBEICEZ 5 EDFHETHSZ LML, AF|
MNEYICFERINIESITOVT. BRFHLIWVEIEEROE S A B HIZHEL. ERHAERR
L1581 d 25 HEETo7=,

TV A LIEERIOMICERFIDICHEER] B, ERF. BEF I EEIEEDOEE
&, REEAE B, FREINMERASATLSS, WThiERSN TERANYIZERSN
TWAHDPEREBEAZDLDTHY . REICRESN-FERELMETHDS, SHIZ. FRL
DFEEIZBVWTRFZDB[E QKA BRESNTLSH., HMFIZFIIYMENSZDKEIZED
TRSIRESNDGEEZON . BYIFERAINSRYICEVWTEMBRZELTINLDME
FEMTOARERILIFEAERBNEEZOND, EHITHATZFF—EITDOVTIL. 2MSH
AER. ERMEMAER. BRRIBMERER. REREMERAR. REREMEHBRNERIN TS,
SHESHHEBROREE. BRIEMEHBRTRINBREIMDO Y F A0 DHEREGEILEL,
BICKTSFF—EIZBENHIVIIEZE TR EEZONIFZEILE DL NGEM ST, 28 A
BoBEAMSHHERTROHON-FE(L. 1g/ky KAE/HOHRE TMHREICFHIREERLEEC
BRELGETIENBOOLNIZDOAT, CNITOVWTHLEET SEB[/OFIRTITFEDEZEILEDHS
Nighotz, ILIZ. REMTIEHINREICHT D7 5FF—HEDEFZMEICDOVNTARZRAL

HEBRAERSN., FRLOFECHIEFEDKEI LI >TREBRUTICKRESNSIE
NRENTLND, ChoDIehn, AX-AERVERLOEEZIETTSHRY. ¥5F+—1
OFRMBIENARFICERBL. BREFLEITHLIEIFEAELRVEDEEZ LGNS,

NLDIEEFREMIZERBT NI, ¥ SFF—EEZH/IR D ETBEEFNTVAF A LD
WTIE, BYIERASNSRBYIZEWT, BRICERAINIBSHNERTBELTENDREICE
B4 52 5T BHATELLDEEZEZAOND,
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11.
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SE X

BYAEERUERDHFEE (TUAYM L) (RAK)
NIOSH Pocket guide to chemical hazards
Griffith JF et. al. (1969) ; Safety evaluation of enzyme detergents. Oral and cutaneous toxicity,
irritancy and skin sensitization studies
Fd Cosmet. Toxicol. 1969 vol.7:581-593
21CFR §184.1150
ME4611 D5 v FZRAVSREAKREICKDRMEEHER (RAK)
ME4611 DS v FZERVWSAETEREICKD2BEEEHER (RAK)
ME4611 D5 v FZAVSERENIREIZL HMEMHR (RAR)
ME4611 D5 v FZERLS 28 BRIREZEOREICL 2 ESMSHRR (RAK)
PDE DY FZ AL HIRRHMERAR (RAK)
ME4611 BEREFIE &L U MEA611 SEERFD VY T2 AL HRRIHMERER RoOR)
PDE D4 X Z& AL S RERIBMERER RAK)
ME4611 BEREFIEH &L U ME4611 RERKD VYT E AV L RERBMERR (RAK)
PDERRDEILEY MIHEITHREBREERR (RAK)
FERBEDHHREICE TS 5 FF—E0REFHTE (RAK)



