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RB B R, NRmEBRARTFENHEANEA
B (¥ AT 44 DNA 35347 4 4MEAMG, 75 /T4 B8 B 1Y)
RERTIIF5EE AR ERBIENESR. MR
HEAMEA STTHEOBAR KR, WA m
VEHERE . BRI R I A N TR I R 2R AT
WA BT # R AR AT B 103 LR — A EEZ A I T &
HATE A E R 1. 3. 4. 8, 10, 12, 13, 15,
16, 17. 18, 19, 20. 21, 22, 24, 27, 33, 37,
38, 42, 43, 48, 55, 57. 58, 61, 62, 68, 72,
75, 76, 77, 78, 79. 86. 87. 89, 97, 98, 99,
101, 102, 104, 106, 107, 109, 111, 114, 116,
117, 119, 121, 123, 126, 128, 130. 131, 133,
134, 137. 140, 141, 142, 146, 147. 158, 159,
160, 166, 167, 170, 173. 174, 177, 181. 182,

183, 184, 185, 188, 192. 194, 198, 203. 204,
205, 206, 209, 210, 211, 212, 213, 214, 215,
216, 217, 218, 222, 224, 227, 228, 230, 232,
236, 237, 238, 240, 242, 243, 244, 245, 246,
247, 248, 249, 251, 252, 253, 254, 255, 256, _
257, 258, 259, 260, 261, 262. 263, 265, 268, _
269, 270, 271, 272, 274 #1275, H, HLEH M
THRIEALE 103 A4 B W ERE & T AN T«
P 76 LA E BN, WIEAF TN T s |
2R B AT W R E B R AL E 27, 99, 101,
104, 107, 109, 123, 128, 166, 204, 206, 210, o
216, 217, 218, 222, 260, 265. B 274 b5 EE —
frEBA DRSS NMRIEA B LB

I SSN

Fm 3R A B AR R
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1. " HEOBXK, ACSAMETRENFRITEREHER
OB E 103 fo— ANRBAEE 236 A 245 PIREMER, AR —
AEBAREMETRERTFRFEREH TR OB TAREIEIL
R A B F: 3. 12, 20. 27. 38. 43. 48. 55. 57. 61. 62. 68.
75. 76, 87. 97. 98. 99. 101. 102. 104. 106. 109. 114. 116. 117.
121. 123. 126. 128. 130. 131. 133. 140. 141. 147. 158. 159,
160. 166. 167. 170. 173. 174. 183. 184. 185. 192. 194. 203.
204. 205. 206. 209. 210. 211. 212. 213. 214. 215. 216. 217.
218 222. 224, 227. 228. 230. 232. 237. 242. 243. 244. 247.
248. 249. 251. 252. 253. 255. 256. 257. 258. 260. 261. 262.
268, 271, 27242 275; A ¥, YABETAEEE 13 AEEHER
BOTEAETFARAECE TORCENERN, LARE THAE TR
BRIFRHEREFGEEGHFAE 27, 99, 101. 104. 109. 123, 128.
166. 204. 206. 210. 216. 217. 218. 222. 260 A3 B & &) —A K
BANABELEER,

2. BRERFER 1 HFGBETK, LOSLSE 103 57236 49K
ARBEAFBRABRLE AN SN TAE: 12, 61. 62. 68. 76. 97.
98. 101. 102. 104. 109. 130. 131. 159. 183. 185. 205. 209. 210.
211. 212. 213. 215. 217. 230. 232. 248. 252, 257. 260 #= 275
HERABRAETHR,

3. BERAMNER 1 HZGBEAK, LO4LALE 103 fo 245 49K
ABRBEAERUBLE-ANRSEANATEE: 12. 61. 62. 68. 76. 97.
98. 101. 102. 104. 109. 130. 131. 159. 170. 183. 185. 205. 209.
210. 211. 212. 213. 215. 217. 222. 230. 232. 248. 252. 257.
260. 261 #= 275 R EMRALX T ®,

4. RBERA)ER 1 O EOBER, LA E 103, 236 F 245
HBAREBEEBRABRE—ANRZANIT4LE: 12. 61. 62. 68. 76,
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97. 98. 101. 102. 104. 109. 130. 131. 159. 183. 185. 205. 209.
210, 211. 212. 213. 215. 217. 230. 232. 243. 248. 252. 257.
260 F2 275 Y R AMAALA Tk,

5. RAIEK 14 P E—RGBAHTKR, LO4LAEEE 159989 K
ABAETR,

6. MERAZR 19 TABREK, XRATFRABEOREH
HEGs.

7. RERANER 6 TG EAR, LR TERE FHRAHHHEAH
BEas.

8. —HHBBAELR1HZTAHETKRY DNA.

9. —Fr a4 EK 845 DNA A B4,

10. —FARHER INEARBAELY B I AR,

11. —#H2ARALR 1 G EFABEARGFIRALY.

12. —HEARMNER 19T aBTRGHBAH.

13. —HSARAER 1 W EZOBRTRGATREGRSNES
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FEEBRNEGBTHL

A0k ik

AwikZ 1998 4 10 A 23 ARG E B L H] P 08/956,323. 1998
%10 f 23 HEX M EE L 35 08/956,564 F= 1998 5 10 Fl 23 HEEX
HEREF P 08/956,324 4 S BEPiE, MAXEYRAERETE
3 A.

iﬁ :!b_f"—

ZEABEOHGRBEAABHG—ATA., LOESHENGRAAS Z
ot fo Yy oh fL 6988, Stroud, R., #FEBEA (Sci. Amer.) 131: 74-88.
RELGG SHNE, FLARTOHEGEANHNESHBHAESE
HEBEARTA: 1) REFBEGSER 2) ALIVRELTGBMAX
HLRBRBEOBARRBELRREGS (R EOBPAEAER
(S. gresius) BEGE). XHALEAREGHETRETEFAMGEL
W, Kraut, J. (1977), 243 5% ( Annu. Rev. Biochem.), 46:
331-358. uiF, RE—BEHRME, EXBAEEAGZLEHAL
W2 RE. AEEFEALARBREARSJABRRTHEL I,

HEFEEOBLHEIHTRABEAFALCRED R TS BN L
AEEOR (5 FE44 27500). CEAXTHFRAABETAATE
HOREHFEEOHNEZE KA. Markland, FS.FA (1983),
Hooppe-Seyler’s Z. Physiol. Chem., 364: 1537-1540. ¥ Z#HET k&
F R H ¥ A H ( Bacillus amyloliquefaciens ). 3&& 3 347 H ( Bacillus
licheniformis) #3i£% ¥ #H A (B. lentus) LUHXREKGRFEHE R
OEM ZhRREH. ZERTEAYR, REXEHAZGB SR
LEABREOBESALIRMES, EECEARRGERFRLLEH. &
B RN EOGBEE AR EHEZ G5 (Robertus, J.D.FA (1972),
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4 #4F ( Biochemistry), 11: 2439-2449) X, /= % 5 4% ( Robertus, J.D.
A (1976), AHF & (J. Biol. Chem.), 251: 1097-1103) ) x-
HEBARLERELRBTXTREF AR OB ERF LR RSB L
AWML, A% ELRIATATREFAZGOENOREFH N FH
6 Z 4545 HF 7. ( Svendsen, B.( 1976), Carlsberg #F %%/ ( Carlsberg Res.
Commun.), 41: 237-291; Markland, ES., R#), #BLEV A4k
#, APHEREEABAL 222 ¢ PRARROMERE A RS
WA B -2 ( Stauffer, D.C.FA (1965), £HiF4E, 244 5333-
5338), H#ATT 2R F—FE ( Wells A= Estell ( 1988) TIBS 13:
291-297).

K P

AEXPG—ANABETREEGSB TR, LEMETHRERFRHH
REFEEOHLEE 103 RACEINEARER, B4ALRAAET
BERFRTEREFET RO THEEALG AN REAREAKAR X
BEHEH 1. 3. 4. 8 10. 12. 13. 16. 17. 18. 19, 20. 21. 22. 24.
27. 33. 37. 38. 42. 43. 48. 55. 57. 58. 61. 62. 68. 72. 75. 76.
77. 78. 79. 86. 87. 89. 97. 98. 99. 101. 102. 104. 106. 107. 109.
111. 114, 116, 117. 119. 121. 123. 126. 128. 130. 131. 133. 134.
137. 140, 141. 142. 146. 147. 158. 159. 160. 166. 167. 170. 173.
174. 177. 181. 182. 183. 184. 185, 188. 192, 194. 198. 203. 204.
205. 206. 209. 210. 211. 212, 213. 214. 215. 216. 217. 218. 222.
224, 227. 228. 230. 232. 236. 237. 238. 240. 242, 243. 244. 245.
246. 247. 248. 249. 251. 252. 253. 254. 255. 256. 257. 258. 259.
260. 261. 262. 263. 265. 268. 269. 270. 271. 272. 274 %= 275; %
v, YEMETEAEE 13 REEWERESTEHETARLE 76
S EERE, LERRTHETRERFRAAREREZOH T
{£E 27. 99. 101. 104, 107. 109. 123. 128. 166. 204. 206. 210.
216, 217. 218. 222. 260. 265. X 274 REALEETH -AREAK
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AEEHE#.

RETHRAEM LRI RAREBGE—8E, ATALBIELH
EOBTARBOELTLEAONAABEANTESR. MANERALEE
METHERFRAAREHAEOBRILE:

(1) —#FEOBETKR OEEELE 1B3RARE—AREANALTHEE:
236 F2 245 THIRABRAL G E &,

(2) —#HEOHLHK, CHEELE 103 F 236 URE—AK A%
F4E: 1. 9. 12. 61. 62. 68. 76. 97. 98. 101. 102. 104.
109. 130, 131. 159. 183. 185. 205. 209. 210. 211. 212.
213, 215. 217. 230. 232. 248. 252. 257. 260. 270 F= 275
LA ER PR LIRS

(3) —#EOBEKR, GEEMLE 103 & 245 UEE—AK A4
F42E: 1. 9. 12. 61. 62. 68. 76. 97. 98. 101. 102. 103.
104. 109. 130. 131. 159. 170. 183. 185. 205. 209. 210.
211. 212. 213. 215. 217. 222. 230. 232. 248. 252. 257.
260. 261. 270 #= 275 P RABBZAG TR &

(4) —FEOHER, QFEELE 103. 236 #» 245 DA E—ARK
S A TF4E: 1. 9. 12. 61. 62. 68. 76. 97. 98. 101. 102,
104. 109. 130. 131. 159. 183. 185. 205. 209. 210. 211.
212, 213. 215. 217. 230. 232. 243. 248. 252. 257. 260.
270 #= 275 PRI RIAR AL E #.

ZRANZ OB TRGERBOME TR 1 TREHFRFERE
HEEGQBAOEEHRRILE.
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FHhEHEOETRTTELS.

AZ R G Sh—A B A TRAESEX LR GETRG DNA £7], A
B AT K DNA A 5| o 4 35 &k,

Fi#—F, KAV H—B A TRERAXERKELYE ok,
AR BB kXX Fr DNA i@ A R TEEOSE TG E L
Ja.

#—FTRE—FESAERANHEOSTRGFZTAESD.

% b, CRE—FHESARALAGE G BEERGI B,

ARBT —FATLREGRRGLSARZX ARG BB TR ALY,

W B &%

B 1A-C #E TR F R AR EAF B E G856 DNA ZAAB 57,
Foig AW 6935 R B B E.

B 2 BEMEHFHRTE (BPN) FREFRAFE (FL28) FE
HREOBZ AR TREREL.

B 3A # 3B #EwHBEEHEZOSHREARFT]. RETRE
RETREDFRAAREREZOSR (FHLHEAREREROS
BPN') ¥#EFEEOBUEERFF. F_AHERBRTHIEFMT
BOREFBEOBHALBRAT. FAHERRTHRARTRFEYN
REFBEEOBGALRAT. FufrHd kR TFRESFRATORE
HHEEa% (£ PCT W089/06276 T HAAREHEEGRE 309) 654
ABAT). BS54 T5RERBEO5 BPN ALK ZEARZL S0

Kot

B 0% AT A AHE QKSR KRR EARE, R
W, “BOB EERRARAENEORIEATON. RREAENES
oo RMIK RS, KERERAME, RERAKRE ZER
BAKE, 2BAAKE, AREOH. RARONFLAEONR. &
ugm. 2h AEPRREOE AAAREOSFINEGS,
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AXPROHEERRELAGERKABELTRG TGS (Rl TK),
EfA B EAREARAIOTAREAKREEML, LEAXRGEYS
KBEW, BT, RPHFE. pH 2% Efe/SbL b4 ie. HA R,
BEEFOETAEABARTALGAARST], CRUTHAREGR
RSB EABBRABBEBRATRARLABR ALY, TREOBTAL
RKRAEHEOBXEARTOE.

WA RAGEOHTIREL 19 FXRAEY L-RAR P ER
ERABBEACIAGESR. ZEFRBEEMTRREEAEEZSS (R
¥, AE. AP F) P EEATYHAT, AFAGEFTER=
FRHELGHYIXBEERAHELR. XEFAEH Dale, MW. (1989), (4s
B o-F@4E%EY (Molecular Genetics of Bacteria), John Wiley & Sons,
Ltd., HFZ B#AZ.

AR EOETREERERE T RAAENREHB LG5,
FHhkh, EOBEARARTRESFAAEREFAROEF/IALETH
H & G 8 309.

REFBEQHEZ —BAXAMAE QO RIKGRBGTAILBEEG
B, AR, ‘REHBZA58 ERARRALGRIFEERORH
REAREHBAEGS. Ch— 2R RABAOREHERGBABR
Rt 2 BEFAI>EN. ZEAIRABRARFI AR LAER
By, Rin, ZANTHREHARAEOREFARAIMARERGEaK
s, HELABEORLA - ERGRABFT, HAFELT
A TRELZQBMEAFLELABETOBGRLZBAE REFAE
GEFBEELEOBMANLARE ABELA OHERXLRAR. HAR
FREABRGELIRE EREFERORBAEGR T, XBRAR
MELZGHEAEAZOANMSZRLRE - HAER - 218, 21,
ERELEQBMEZTGS PHAESHELAER - RLARR - 22K
A, HEFAZORARRBASAREFBROBMXE QBGEL
SRAHLEABREOR. TAOCEERRTHRLE 3 FAHATGETN
HEal. —f&mE, FEMTFALAYR, ZaBTRARGSETHAET
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S RLB 1IN TARBELFRHAREFEEGRFIINRS.
“FHRINBEEROE X “TAZOE AR -—FAHFEFEESS
REGR, AVREBREIFEEGHI T OEHY DNA F7 2264, &
E—#ERF (REE) DNA FFl, ZAAGBRRAELEGERARGS ¢
—FRSFHREABGER. B RIBA. FEIHFEH, FELTEEE
N F R EANE S F RO LR L H RE34,606. £HEH] 5,204,015
fo £ B+ 4 5185,258. £HE4 5700,676. £EE4 5801,038 £ H
+#) 5,763,257 F A5 5.
“ALAREFEZOSH” ZL%% DNA TUNREHEHALE
AW b RF. READNHGEESH ORI ZRARES X BB RRB
¥ 1a % (Pseudomonas). ¥ Z KA B3R E ( Micrococcus) = ¥ 78
HHE. TATESREFEROBAARAAGABE DO LV BT
4o ¥R % 8 ( Saccharomyces cerevisiae). A B =¥ F ( Aspergillus) &
&,
“FOBRETAR BAY ‘“HAREOE SRABFIMEGRARA
7, HAZEOBOEXRFENEARPEAETOS. OB TARHRA
ABFI BRI TARRERFIN T —HXEAEEARGER, SRR
MHHAEGBEEBAR L. EHEHAHENAEGERAR
F56 “#4k DNA B51” 6454, mARAAR GRS A F68E. I8
Kk DNA A7 ATiX FrIEtE 698 S 7 sk QIG5 35, AR KRARIR,
BAAR AathF ik (A, #l4e, EP 0 328299. WO089/06279 #e .2
ERFIAGERFRN R,
BAEEZTHETRENFRTAAREHAEGHALE 103 268E
FEAX SN EHBE T THEERLERGZEER: 1. 3. 4. 8. 10. 12
13. 16. 17. 18. 19. 20. 21. 22. 24. 27. 33. 37. 38. 42. 43. 48.
55. 57. 58. 61. 62. 68. 72. 75. 76. 77. 78. 79. 86. 87. 89. 97,
98. 99. 101. 102. 104. 106. 107. 109. 111. 114. 116. 117. 119.
121. 123. 126. 128. 130. 131. 133. 134. 137. 140. 141. 142. 146.
147. 158. 159. 160. 166. 167. 170. 173. 174. 177. 181. 182. 183.
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184. 185. 188. 192. 194. 198. 203. 204. 205. 206. 209. 210. 211.
212. 213. 214. 215. 216. 217. 218, 222, 224. 227, 228. 230. 232.
236. 237. 238. 240. 242. 243. 244. 245. 246. 247. 248. 249. 251.
252. 253. 254. 255. 256. 257. 258. 259. 260. 261. 262. 263. 265.
268. 269. 270. 271. 272. 274 F= 275.

HikGERZEAEMETR | TRHEDFRAGEFIFAZOBL
EHEREE LERGESNALELA

FRENERZEAEMETA S FREDFRAARENEZ OB
EEARELE EERGASHALTH.

EARRGERZAAEAETA 2 PRERFRAARER IR
B B R RALE L E R mEa AL LA,
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BERAABEEHTRIERESRLE | ITRABIRFRFEHR
EHEEGHAFIINOEST. R, AEAARRTEREREAEZGS
BRE, MAFRALE-REILSAXHGRARELGTIEE 45,
HEE FR THRERFRAEREHEZ AR THNATHEL.
BRAERAH—AREERTETY, WhEOBAREFRAAREHE
Fal, FAEREFRABYASETALMIME LGSR KREERLLE
B &3 AT B .

R HHREOGBEHEL (RAR) LESRER T RTAEREHER
GETHREZREIZEEAG—FIRAR (FF, LR =ZLEH T4
EAANE) REM (B, AAARXMARGLFLEES. REXMIHER
Hohfese ), e THRERFRABREFEEGEGRL.

ATHEIE-BEMGRRYE, FHARORNRERFANAEE#
RO FRAARENBEZOBE—LFIAREK, A5 0ERN e
HREHBEOE TR —AZEMtE., Flde, ERE 2 EFEE
DA EHEREF ARG SRE T RN ARENE R OBZ GRS
EE., R TFEE, HEFFINARRTLEGEAF L (B, #
SBRTEEANTHEERAPBAMER) 25, AZFETHERFT
HEREAAE OB —BFF THREZAABRGAEL RIREAGE
I E SRR 100%8REE. KRG, Bl 75%RIKE 50%HGKRTE
R bR AR EF R AL, BRI Asp32/His64/Ser221 &4
F M B % 4. Siezen FA(1991)% & i T#2( Protein Eng. )4(7): 719-737
BERTRBLABREOBRGFI 5. Siezen FAR L EARAIEH
B & (Subtilase) XA EFEE OB LARE G5,

Plde, B39, HFNRTREIHFRAE. HEFRHE, HRF
Fa# 8 (carlsbergensis) e R & FRH AR EH BT ORI RARAF
7, ARBEABRFINZIAZRKEGRBRE, ZEFIGLKETF, £
HEHEFNFPEAHERTEL B 2 PARLTXERFEL (BPNER
ZFRATHZN ).

B, TAXERETEAAZLCHRIEFE RGOS, HREFRH
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EREFEZOS (1989 F 7 A 13 BAAHH PCT AF LA
WO089/06279). stAH ke K G B KB RN PB2 HHEZHEE
G& (EP0328299, ©5HhMRE FRHARENFAZROBZARR)
PERERFRABAREAGZR OGS HEGFRAABAEL. EA3AF
3B PR R ERHIEIFGROETELEEARFT ERERFRAEREHN
HEGBG A7, FARTREGRARARE. AR,

e iErggrasan, REFRAEFATHAERE
Bk, B, #ide, EAERIEREROSHFEMEDFRABHRTHN
BEGSETH Valles FRNUEABRN TREF AR FRATEM
ETAFTRR.

ST ABER ZEE2BY x-HEBES W EAL EEHGHERES
BEZBEHKEEARRE, RHZ “FRSEL. FRGEREARZ
AANKRE BRI FRAEREFE RO TRAREANA
AEBSAZTHBTFHRTFESFE (NN, CAxt CA. CxCH 02 0)
%3 B A 0.13nm £k 0.1lnm X AHER. AR RERE Z
BRI, BIAMEEOBREBREILTRAAREIFEEGHGELA
FORBRTHRTAFNRRES. REERRATERORSSHS
B T S BATHEIE THEH RIK R B T8 AR,

_ Sul Fo(h)|-|Fe(®)|
RET= T Fo(h)|

5@ Ak ina a8 RS REMGFREIMT
IAMAREGEARTEEAR, SNTRR—FHE, RFCHNA—FF
HREMFTXEE., BHXTRTEREORES. RULEESRMEL, BEB
BTRzHhFrAaREFAE SO ERA. I, eMNARAKE
B AREZEE (B xHESKI WL CRFLZLEH), L EET
Epfng, BERAFATEERREL, HERANIBERTFLAEFRE
HRERMAE, RREAGESHAMNBERTFZRETFLFATRED
FRATBAHEFRE QBB EMEAR T4 0.13nm A. £ EPO AF XA
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0 251 446 (# % TEBEE4) 5,182,204, EAFHRELENS] BHEALEE)
THEEATRERFRAEREIFAZ OB REHG LR, FiptL
Wik MR EZBEMKTFLHZFRGEE.

ATERFAZHELEERBTEE ALEONRZL. FTRE
FHEREME, —FAREAREBGEBRR T FAEZXH TRy E i,
ZERLAE —FE5BRFTHAAGRARF I RALGFT). s TFH/RT
EEAmE, ZEIRABTEXRELAFT. AAVNEGBRTHARE
HEOBTRGRARBA, AREXBEGETRGR-THAPTR-HX.
WR-BARKEGEM, BALAH TEGBHERGER. kPR .

“BAF” RIBLEEOBERATGAN N %3R5 L60KEBF7,
ZeHERE, FEEFOE “RA” BAGHEA, ZRALAAHFSE
OXBEEAMEHRR Y, ERAEBEE M OB LT Rizs X£KE,
ATFEZaBTRG—FHRERERFFIABERFRAAREFBES
B EZGRFT, RELTERLCEOERAT.

“REFI” & “WHI” RELEZEa8% N %X 54465 8%0
B N %35 L40EMEARARFT], CENTREALSZOHRRRATE XA
HXWL 0k, BEFANGIFZLRZ—FHRBEL, EHOEELE
ABE N #FSMGBAGHAREBRFI, LEXRAFHTALEZS5S
B ER. AXAARAZELFI) ZRLHAEEGBETRG S %, —F
TROESFINCAREFRAERENDTEGBETHANGT 7 AL
ABmEE, IERAEREFRHAARLEFIEOHEZFTF5 (ATCC
21536) #5F 4345 FaRE

EOBTAY “WR” BAXESAE5EAHRE%AREEG BT
HEOBRRLXFERFINREARARCGEEY “0” FIIX “425”
F 5 4 RR,.

“RIXBAR EI—F DNA #hk, KSR LR EAL DNA £E
BREFFEAAGELERNFINAZEEY DNA F7. ZEEHFT 05
TRHFHRTT. BHEFEZHEERATFI. %5E L mRNA
BBAES LM ENEZREHFLLEGFT. BETAZRE.
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EEATE, XFNARARGEBABALE, — a4 5ESET
T, BRTRERTREIABATHFREA, XEEL BRI T
FoAXHABaLT. EARARF, “HE B B AHIHRBA,
BAREROBWEFTAGEAHBX. Rd, KAEAPEEOREELESKRY
EEBX, CSNERAFRANGIR, FERRETRAIEBRITA L.

AEXR TR “Bimp” BFRREIAEREL, KL RA
B %4 RE 34,606 FATF 65 M, BR85S BHT E M R
Wk G, FARGEBG—FHEE LmEL FHRAFEk BG2036, Th
ZERAABEEGTREOBFAEEOR (KEXFREO%). £R0%
#| 5,264,366 T¥£ T Btk BG2036 M. AR BOBUALTREI MG
AT FATH 1168 (EL£ B4 RE 34,606 #£ B4 #] 5,264,366 ¥
CAERE, AAFAZERIA%ALE), ABREMSEGFRATEE
MER PHRFEFE. REFRAFEE.

RAAEH DNA BAMBNRAHNUIHLE L0, XLe 5
FHERIFAGDEOETAGBARALFEINEOBTR. T4%
REABERT-HAXTRE-HAGEAA T, RETRS LI &Y
SR Y ADEER ) KT B R

LMHEH/N DNA BRI GX RN, “AR&ER RE%RECNA
e ik, Hlde, R-BHEFANEIETAFILE B RAR
W5k, RTRARSERTAIGWE, MiZwFs5KARE
B, R—MBHTEHN-HEGBFAGRE, NEBHTFEEANA
Wit PR FAEBRES LI TR EERFEERATE, M
CHREFH A REE.

AR AFENTREQEGEE TRBAGREAARL X e0E A
FERG. ZEFE—ROKE: SRAAGAIREOBEELFIG
LA, MERBEREARGADNEARAE, nEAdE B
RRXATHRAOFAERRZ A, RExTAELAEHE 2.

RERZABEHEOBRELEINR, RELEEO8. REREQE
AREBTHENRAET. ZRAEARLITEY, ERELLEASY
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FREIHAALENXFRA G 5MELARAREBYOEDTF (o
RETHBERA, FHR, WTHEAXAREHRAREDTFT). #HFL
EEFRRFBRAUR (EXLAGEImlT, X THREINEGS
AEHZN mRNA HRTHZILEN), X ROIDEGBEARY
AR R ATREY, REVTERZSAREREN, pRELTHRBER
B, CEFRAERAENEIAREARESAREENEFEATAEKIS
HEGEFBRATH. SHENBAELSAEINELHARE, Admtth
WMRAFTARZREARFRTERERE. R, BEEABRATESLSS
NN EGELAALETALXBZIA. AASHABEASANMAG R
Fo LA A Y H) T HIE,

ZRBATHRARZKREFHRHELR. I, LTRFAEBERRE
EORREARAEGENSALAE. XfFFEP, RAIZAARETGEY
DNA #o/XBEBRAI]. ZBEEREAN THHLREHE DNA HE, %
RHAHBEEEREHEREGEAES R DNA. EL£EEH 5204,015 #
LY 3 PHRHETEROEAAMEERG—A T4, EAFAZERTA
(T

— B 5ET XRRAEGIARGTRETGRLE, T RXE6F,
A BRARAFALGTAEORSRZIIINEATRAE. X5 baEmE
H £ #$] RE 34,606 = EPO A% 5 0 251 446 FIA I EME GBI T A
Fo b BT B R OB TR E A,

TATHEXNFEHEREALPYE OB TAGHE, RELTER
EeFk. B4, RARRAENGAEGEGER, F42FRF0R
o REATFERAZEGEGBTHT AR ENARERET (BK.
HWARER) 4.5, BREZAFT. FNRETZEAGFIR T AL
RN EE, RTRABHERBRBRILENZERE
RERGEBFTERESK, XERABENEERREZZTGHEFAY
—frk, UETRAEAENESR. Ra, TERAEZOBLAE PRI
EX 4 ME g Resmiat, RERHBWELEFLGEANEK
RBAELSHFIN P EHERPT. R AL EESFESF A (10-15
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AEER) AEEIRRALERF S S, NTEIRERLEHETR
AEZELRAAEMGARABRG T XEIRARTHESFR R FEX L
fmh., ATREEAFAXAKGBHEASY], RAREREBEA e E@d
M13 3|4k SR, REAHREEGFLH. ARORABEENFK
TARAEHREE, FARTRAEAEZIMNERFATNEREIRAFE HAF
ERHRRBEWESFNG I 2EA R TRFELHNERSE
WiLs, MERFEFEIMME R EELAMERLEES A,

—B %K T XRRA LN DNA X5 At DNA, PP A Fl R o9 R g5 4
RMETFHRZEREGRHSEWEE, TR IR ZASEBTHBESE
BETHART. ZF72AATHE, BARSGBRAAFZHFRELLA
MRS RE WL, BARNGELAFREFERABNEEMLTEN.

EREA, BORKBEREKZLAFELEEEGREKBE, A
REGQABERAHS XM ALA% % (KM. Kalisz, “BAEHZGH"

CE P FLE/EHE K3#ED ( Advances in Biochemical
Engineering/Biotechnology), A. Fiechter %, 1988). BT At #&ax
BERZ I, REHA—FEE, AXVARTREOHTREALECK
HEHR, K. KoR K /K, SO/ R B 6 R A M Fo /X i 89
pH EHHH %, XEBEE S ZHBEA TH AR M F A £
RS, RETARBIEPEAA R,

AR —AF @, BHETERF-#HE5HHEaBmL, £E)—
HEFHES TR, REEV—FHAZIHTELAKREY, KEAKRE
0 BAPE BB 69 B G B AR,

AR S S, QERRAGEFTHNES. REAKER, EA
KRB TEREGETAGRENE. i, EFRRAAARTRANE
5B A% AK (wash water) AR RRRENAXREL. Bl
B 75 MK R —RAEREAKTESHA KXY 4500-5000ppm #) % 75 X,
o, mABAEFHKEZ—ZEREAKFTESAKRY 667ppm #5E7TH A&,
5. BIEN, AREEER, XFMNERE—BRERERAKXFESAY 975ppm
#9575 RA
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KREFHNERERZOHERFAKRY AEKTKY 800ppm #£7F
FRLHEFH. BREFH—BRBEAARRKEIFHNREAZ, BAhE
EHZBA T HEL KXY 667ppm 85X 75 MR L.

+ LT R E O ERERAKY AEXY 800ppm 2% 2000ppm
FFHNRYHEEFTHN., LEZTHN—BRBAAZLFEFTHAREKRZ, B
ACMEERERAXFAEKRY 975ppm LT HARS. CHGKEZ &
A&k RAKTHEALEKY 1500ppm &% 75H RS

HEFARERROELARERAKXTAESTXY 2000ppm #-£7F
FRLHETH., BRHEFHN —BRBEAAZSZETHNEREKRZ, BAE
1 2 K b A K4 4500-5000ppm & X% 75 R4

BTEMNEFTH—KAFORBHR LB HELTH, AT EHEAN
FEHRERTRAETFRAZEFTHNERE, BALERERAKTEMNA
1500ppm 2| 6000ppm &% FHM M. LA, CEGKE—KERE
AXFAA KXY 1500ppm HEFHARL. Am, L€ HEKRFRILH K
FFHBE, FRTACETEANBRER, TRAAGRKAKTHETE
X % 6000ppm # £ F MRS HFTHREKER.

BIENE, BREBARERTFEFTHNEASYHRELLEREEA
A FHFE, MI&T K 800ppm 95 FHAEH (“KRETFRRERK”),
#l4efe B KA K2 667ppm, 3|4 800ppm -4 2000ppm ( “ %75 H K E
WX, HliefEEB4% 975ppm. A EHZA 1500ppm, 3 &FHTXKY
2000ppm ( “FHEFHNREKRRE”), #l=fEBRHMA K4 4500ppm-4
5000ppm, & &E KB EFME %% 6000ppm.

RARARERGRENZEEHZ. Fle, £EE, —FHEPGREN
TRHMKRY 64.4 FHHRREEER. B, ATRFEREERTRY
975ppm 5 R IR E, LG 64.4 FHEEER T RAKY 62.79 k7T
Mesd, EFHELWEEERAEFTHNNFERA TGN LT R KT
B A 5,

HHI—5H, FARERBEARFARARE. £BRGEEAK
B — AR T R AR 8GR
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WBALAG AT @, CETELEV—FHEELGTEFAARE
8 sk R0 R G B R A,
BAAERGH—7 @, CEARZEMETRERFRHEREFEE
T 103 Z42 AT AR SMIELN ER R EHGRENE
fet4E€% 1. 3. 4. 8 10. 12, 13. 16. 17. 18. 19. 20. 21. 22.
24, 27. 33. 37. 38. 42. 43. 48. 55. 57. 58. 61. 62. 68. 72. 75.
76. 77. 78. 79. 86. 87. 89. 97. 98. 99. 101. 102. 104. 106. 107.
109. 111. 114. 116. 117. 119. 121. 123. 126. 128. 130. 131. 133.
134. 137. 140. 141. 142. 146. 147. 158. 159. 160. 166. 167. 170.
173. 174. 177. 181. 182. 183. 184. 185. 188. 192, 194. 198. 203.
204, 205. 206. 209. 210. 211. 212, 213. 214. 215. 216. 217. 218,
222, 224. 227. 228. 230. 232. 236. 237. 238. 240. 242. 243. 244.
245, 246. 247. 248. 249, 251, 252. 253. 254. 255. 256. 257. 258.
259. 260. 261. 262. 263. 265. 268. 269. 270. 271. 272. 274 #= 275.
X E Rk EREF A (TUGRIXEA) REFEEGH
P37, REZERLTEETFRAE B GG T AT,
REAZFZOREFORALER, BRDIAHEREFERGEH
FHEEFREANTREEGTGRMERE. Bitf/RARTHARX LT
FEOFERRERAEXETER.
AERHGHEZEZOHRERTR TR ARG EZTHNAGHINATE
H A AR REEN. FEA PRSI RELALALAAZIEZOEBR
TRGASHFTARAELEHGERN. LaEEET. BET. M5
F X HHEEFEiFH, 4= Barry J. Anderson %) US 4,404,128 #= Jiri Flora
FAH US 4,261,868 FHIAFH. —HA4EHLFTHAMNZLEH LA
5,204,015 ( F X 5| BAEA £E) 9 £384] 7 FAHEGHAMN. KARBEAR
ARRBRAGFTRAASVHEARFAN. RTRVYFIABLHZ
S, ZTERALPHEOBERETATREAXAXRTFELNEGHY
EATE. B, i, ZETREATEHARELIREKICLHE AE.
B AB#%# (dishcare) #. BEBEFETRIFTH. KRKB. EHaR,
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Graag ANEZOREETHEZES-EE, 5. AXPgEHRT
ELAFRESHTAEAEBOMRE (Sakk). EriERE, £L5
My egE BTN AL LB AR T ErER RO FRME, i
A o B AR 3R G A P R PR Y.

AKX PG EGBERAKY 0.01%3] X4 5% (44 0.1%-0.5%) &
T2 WAKFEE TS pH6.5-12.0 95 K ZRAELFTH F. Xk
EFMNAFRAESDLROAACHE LT LN TGS, TN, H4
8. MBI BET AR, AR RN EAN.

AXPGEGBOFTAFTERBAS Y P E TR AR5 5 A
B, #ejiEit, EATEFTHNNETMEREP pH LES THESY, R
ZpHAETERREZA, nEERKTHEZOGEGEREE. 74 &
ARG EQBLURERSEFTANGFERESH TR, £ 5%
H A H LA,

AEKRLTREARLPNGEGETRGFEIRAESY. FERASL
BRI TERAFTRTEERESDH G TN, LA BT &
ail. AEERMN. BnA. BEREGRLHN. KaRe—2LEHLK
ARTEHREBTHTMMNES LS THSY T, HARBSGT L%
FRZEW, MAREAZELFRNGEH. KaRg—LEL@BE LKA
RITEHIEMR, REREARLE AP FTHERLECAS AT
WA AE S EH A FH,

HRE, FERESVFAEARRAGEN KXY 0.01%-%4 99.9%,
HiE 2y 1%-29 95%, FREWLY 1%-2 80%.

AEPRHERFEOAHREOS THHERT, A HHEAFRRMAH
%, Hlde, 4= US 5,612,055, US 5,314,692 #= US 5,147,642 Fik.

AERH—AFAREHAALNEERECHOATHRILEHE
A4, 4= a4 RD 216,034, EP 134,267. US 4,533,359 #= EP 344,259
bR, RAZASWAERLARL,

AT A o7 X3iE, @ R B4 sHR) 2 K 3 0 B 69 IR

AL 5| A ST A B R e d AR T TIN5
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LB 1
AAARBRAI A Z ik FF AL kSR GB TR, ARERE
REFHME GG HEHFRE O™ P, TARFTELS.
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KL R, #iTeEas 2 PHRRARSEET IAZGHETI XS
F et iE. A% 0.67 g/litiE ) Ariel Ultra ( Procter & Gamble,
Cincinnati, OH,£®), ETF&HMmEAH 3 H4RE Ca'/Mg"HEKE
# ¥, 20C FH3L4&A 03ppm #95. B 4% 3.38 g/1 L Ariel Futur
( Procter & Gamble, Cincinnati, OH, £ H), FTHMELH 15#4S
BA Ca? /Mg 5 B %, 40C T H3L4 A 0.3ppm #1588, C 2, 3.5¢/L
HSP1 %757 ( Procter & Gamble, Cincinnati, OH,£ 8 ), ET&H LS
A 8 HARA Ca¥'/Mg* B HER Y, 20C FTH3LEA 0.3ppm #5E.
D #, 1.5ml1 Tide KT %75 # ( Procter & Gamble, Cincinnati, OH, % B ),
ETHMEASH 3 BARS Ca'/Mgr BEHERY, 20C FTHILEA
0.3ppm #j B,
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