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Abstract: The great majority of cellulases, so far reported, have optimal pH in the acidic or neutral range, which have
no activity in detergent because of the alkaline condition of detergent compositions. Recently, researchers have given ex-
lenaive attention to the alkalophilic Bacillus speties which were found to produce an alkaline carboxymethyl cellulase
(CMCase, endo-B-1, 4-glucansse, EC 3.2.1.4) . In this paper, we reviewed the progress of strain selection and the
conditions of incubation, its enzymology properties, its gene clone and expression. We also analyred the reasons that the
enzyme hasn’ t been realized the industrial production in our country and give some proposals of the resalving way.
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PR AN R L YRR, SR AN R RS K pH AR
(=8.0), EHEBELK pH btk, HERERH T HEBEK. D20 BBNER
MEPEHTEH, HAX LEZRFMITER (Bacillus sp. ),

PERTE AR RATT R A RS . LT B RS, RGP SYRYE
BEEM. WVE, BT RBERKRN T EORIINM, S8 THENES Y
%, BN T —EFMEIGHE, BETHRESE, TR, MESER, BrEN
TARRZ H— KRS f; 15 H A T AT MBI i E ™,

1 WEMEFHEREENETYIE
ATRFHAES ERMTRRBERICR, ERPIKRUKE ( Trichoderma ) |
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BT (Aspergillus) RERE™LNMULL ERBABITHR . LUFAR DA 4R H AR
#ARE N EE HRY, XL HEETEEMNRE pH AEE pH T E — AR RAED T
Y, TEMERMT (pH=9.0~10.0) TG, FERFERA, HIERTIRERMNL
HERELAREVEAT AR, MY ERB L LR EREEY -TE0r—R
AT Z R (Carboxymethyl Cellulase, CMCase), BEAFHAERBLMIEER A
Sr B (1, 4) FREREM B AR A ML RMTERYE pH RN AR R
PEREE, HEEAZEMAEERRENAMEN, FRHBRXRFER, A&
WA BN AN, ESRMMERARTT ERETEE, KEREEREFRITE.

BAMSHERED, MIBRRBFRBYSN, BAERARFRNEINRKLLE,
At FEOAMRET X Se 5, BERE, TRELVERED R RMBITENE, &
Y A RORERE TR, JURE- RS, SRR RSHRA R, &
B, SHEHE, 2l THAENIER > THRESREMESHEFNEIAR, BR
BRI ERS FTHSRSMNWEEF RS, AHEANEREES EHESFEN,
EEREEHMYRAERA, HEFESRXFHTERT THAAAN, SSHEn, K
MEZFEA (XIERBLAEHRBS . BRKEERFMERERR), KLAREREIRS S
KPAR. &G, BRTHEBREH, BE - BRERANL® LR LA ERERES
e, BPRLFAERTRETSYE, EIBERARRE.

WAL AR ETVIE, ARTEEMBEEEAR. IRV, 5nsSE0UER
FIEEAGFHELIE, MRERMFEATEDESRX, EAROLRL, KBAdER
SFHK. SRS GHERNEEBRE Y, B RS H T AT IR EA 5 AT 4
EHRETaRtiR, BREEBHEERAYREORRASLYATH LR, KIEFEE,
BRA NEERTERBR, MEFE XA ERA AANE, TSR ER
KNS FEeR, MESRK A ERAKRIE AR, BALEREYRENIE TR, Xf
D=4, DR 4 R R e R A A

2 HEAHEERRmEERNRESEFFEFNRR

WAL 4 R BFAOTTIE N 70 B CA PG, IR 20 E R B RERD, (B ARRRTR.
EERMERMAE AN, EREAE. ARE. EF%. IRKLHELHANME
R RETERYE F AT A

H A2f 2 X 47 g Z Bt AT T K EMBFE. 1970 4 UNILIVER A R} 5 % 8 BT 4
R TUERM, rTLAEd T8 SE3R T & K 6 MR £ S i E ROR B ia H g
%' ; 1972 4F Horikoshi B & B0 T "W 5 HUAF B N4 REF- e AYELT R R s 1974 4
B A 7R 5 Dol KB T PSRRI BE N-1. N4 = RURE o M ACIH LR A ; 1985
4F., Fumiyasu Fukumori Z2BRFT48 H T S NHH A58 SR XU I 1 & M 2 FBAF B No. 1139 7=
B, ZEETE 37CHE 3R 3d 5 I METE 10 0.83U/mL™ ; 1988 4E Shuyi Kawai BIRF R A0 o
PEEE-FRUFF A KSM-522 BB EIRIE A E 0, AT 0CHER MG, BiEH R
1.38U/mlL ~ 1.70U/ml* ; 1990 4F Shituw Shikata X B T 3 HiF S B =K K Bk KSM-19,
KSM-64, KSM-520, ARt IR KA T, 8IS A4 5K 1.6U/ml, 5.20/ml, 3.3U/
i, TEXEBIIEP, HAME TR SR w4 4 BB i —— B S S T
B KSM-635 MBS R BN B3, T4 R R BB ad ARG, X358, EH
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FALBE, STEBSIE M 1.94U/mL 2580 3.980/mL; RS SE:, B KT
BOHTERE A, # 30% ~ 99.9% AU B 35 3 FH 3 OF 33 SR WERUAR, RUSE A\ 32k B T,
BEIEARR T 4.65U/mL~5.76U/mL; TEMIFRMEF B0 0.5% AR B, 300CHHH 4,
BiEd 2. 2U0/mL A 6.27U/mlY; URARATHEE. BB EEIFT, HE
HERE 2B, WASENERTR ST AT A, it Bk, F8EH 4.280/mL ~
4.59U/mL 223 16.8U/mL ~ 20.05U/mL'™ . 3 H AR BEWEE R IS 2 i 3 x
10%g/L ~ 100 x 10° /L SEEAHLEL K 300 x 10° /L MATH T, BEMHEEIE i 20U/ml #2155
F] 40U/mL ~ 60U/mL, ZBEIERAES A X IR RE MBS 191 4, EEAF]
9 KSM-635 T r B E . Il o £ 5080 & r= 28 5k KSM6G35-12v, B§iFIX 27.2U/mLY
90 FLIE, BASHEAREBOXRERNC S 0%, MARERETEERN
PEAEH-FEM A HUAT B KSM-635, i@ it Bk 0 LI R, dfuer . B B4R B8R0 4
W HHERMFRASFRSTENTEREANEHR &R, BEESTHRE, TRTIE
b=, BEnE—IRED T s =Rk,

REWEEARERBIUIR CERL TR E. URKEHEYHTFHRES
EXTHR M 8 5 BB DM EE LT 074 =4 (R PE T B Rk 1T T 2L B R 0
PIABT, LR pHO 0 & FEEFEAER SR NT LS, BERLRETH
EMHEER —ERHEEA, BFRRME—KE; FBIEEFRAMEERAM, 48h ML N
Bk 6U/mL"™ , S EBLEBE R YIBFA AT 9 BT £ 2 7E 1997 ~ 1998 EH AR E R
SRBLTARE (P 0 B ORI H — B PR 2T 4 R AUTE F AT R No-27, H-R§mBis
BEARPEAREN, AENEAEAR" . REB T I E 0 R4 4 1
EEETTARRRY . REEYRMEDET S E SR RS -6 BB
PR GIRE EV23 BBk, SE- AR R ER, MIEXN3.530/m", Hf
MR PEBREBR - LR /RSREN T RE- M ST E BN TS
WS A0

SZMERA TR SRR, TR OB A BRREARE, —8E 0.83U/mL ~
6U/mL Z [A], {HiB A8 44T LA BB A i Bk BEIT B A S vk, AT REIE#E 2~
30 f5ASF, HA 40U/mL ~ 60U/ mL N i S8 R o 441 9% SCHR 3338 1 5% 2 L1,

3 EHAERHEIERNAR

1984 4F, SEMESABR X WG B S FHF B Nod P (ORS, 42 Serphadex G-100, B3
KA, NBBETESA (MCase 1§ WS 0 BAWI 44, HATFRHAN
50kD, & pH M 10.0, BF pHEFEN 6.0 ~ 10.0, B EBES 318 60°CH g0,
1990 %, Hiromi Okoshi 73 & FF 13 ¥ 1 PE ZF AT B8 KSM-522 724 iR, % 3 ¥k DEAE Bio-
Gel A, —KEEBMEKAHGL, 28R 34 4HS, D TESHIN 49 kD. 34 kD # 35
kD; S5 pl 400k 4.4, 3.5 3.5; £E pH 454 6.0, 7.0~10.0 ¥ 7.0 ~ 10.0;
EEBEIEE 0T, SUCH S0U; HY MEEEANMS, G RSREENE, &
FRERE (150% ~ 1609% )7 ; [)4F, Tadashi Yoshimatsu 2535 ¥ B ZE 1T B KSM-635 7~
OB 2T 4 B 7 B AL PR T AT T 8N TR A 5T, 2 DEAE-Aoyopearl 6508 F
Bio-Gel A-0.5m 264k, HEBBHAHa, FTE5H% 30kD, 103 kD, Bifi pH K
9.5; B pll MK 6.0~ 11.0; BERE N 40C; BELREREN 45C ~ 50C;
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Hg'' . Cu'' . F&'' #l Fe'" MEIRSIG, Co™* XTMEMUE, Mg . Ca" . Mn™* 1 G~ T #85
BRI R ER",

1994 £F, (LR KEH T FEAREREFERMOMFER
YA ELEFdMxFH BREpH  BERN o
Bl AR Y (emseur) aw (v ¢ (D FRA XK

KSM-522 5.0 -~ 12.0 60; 50 ;35 4.4;35 7
Sephadex G-100, DEAE-Seph-

KSM-635 6.0 ~ 1.0 40 100~50 4.0LLTF 15
adex A-25 MAFEATBEEIE  ksmae 45 - 1.0 s 34, 120 7
i1 Agarose 4B 3 MEWRY KSM-64 3.0 ~ 13.0 50 80; 180 7
e KSM-520 3.0 ~ 13.0 50 80; 170 7
%, oA F) PSS N4 5.0~ 10.5 55 50; 30; 100 3
AN BREBEM (CMC N30 5.0 ~ 12.0 40 % R
N EHsEdD, SF 074 4.0 ~ 12.0 50 52.5 4.1 16
N6-27 6.0 ~ 11.0 35 94.0 4.2 17

]
B R B 52.5kD AO4 5.0 ~ 12.0 40 14

Mal;, mERMNBER
S0°C; BOERA pH H7.0; Hg' . Ag* . Zn”* M O B0 HKBFRAREEIESM. 3
FIXT R IE R — Y s 1998 4, s E R B YT I AT A0 I R S X R
N6-27 BB = tE BU4T f Z BB 7Y Sepharose CLAB BBREALZHT 1 Bio-gel P-150 & EHT 4L,
B FRASE 555108 94kD #14.2; BB7E pH6 ~ 11 LEAYEE, ERERNE
B 55C; BoERN pH 0 8.5; B EBIERKY R OMC, M4, SR EBMER
HFEE (Avicel) JLEREAY (BFE 1),

S5 ENSMY CRE BT A, BT R B R ARE R pH 7E 7.0~ 10.0 Z 8, 1
T0E pH (BRI {R7F 50% LA EBFIETER pH ) K 3.0~ 13.0 28, BiEFNEBELE
. 40C~60CZME; TR 100D KR, FHATEI4LTF; He' . G G EBF

SR AR A v e,

4 BUHAEEBREANTESRIA

1990 -, Susumu ITO ZE K H T KSM-635 BT A X BWREAREABITE
HBi1O1 H3, 8% T kL pBCI00, AT W EBEFF, FET KSM-635 Wtk T B £
FEHE -1 2824bp. F 041 EEMBE . 2 TFEN104,626D HEAFRIBH TR
KB iEER,

191 FF, NOVO ARl & FHGE T AZEE TE MR FRTEN NS A EBERE T
S X T B AR R R RS, AT BT IRERINSRER.

1996 £, J. Sanchez-Torres S540iE T ¥ BEREYE F AT N186-1 AT R EMEE &
HERBITERERE, EE—1 2539bp (Hindl B . #4389 HEMBE, HF8H
A 39KkD B3R B R R I s Y

AR FAMFEATRMELANEAEZEORA, FTHESHETEERBY
RETERAk, LRRE-ENHE TR, HAfE LB 80% X £Xa TEE
TRHEEHEH,, B, UMEAEEmERN TR, 215, VR -MRASEMT
7.
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5 MAWNE

ME¥, B4, E2E. BHEEEZMHIMREAC 51T HHEERAK 80% ~ 0%,
REREEMBERAH, B 1997 FRE SR EERN 279.91 THi, 1998 4K
280.34 FIWE' s AFLARSTAETE, MW 30% RIS B XA, MMS SR (2%
AR 168 Ak, ATLAE AT SRR AR MR E B &9 B Bt
LU T A R BRI Uk BRI BT o LR AR /D, SREBRBIPdkfL, X S5BkAB
Bt ARARAKEN, FHEEFEEBNOLM, HHRBEREN&ERES5RE
RHERANER, LHAEMM SR —, RMEEORNEHES, LEMMHBILT
BB, TABALRRME; MRt FERBOTHTNEEL TFREGE. RE
RiENAXEILT EEXMHBI K RE: OMEHELEM, EEAEAREXET
b AP ACFRIER; OB, BEEEPFRIERD, RN BEERR S
RORE BT AR > OXTREE I B B3R A P R E VL E M LB R A, DR
MR TRt X Tl AR A, Rt Yia IR ERRY I EEEESHA .
BARREEKY, HEd 3 MREEFRER: NEERRENARYRELEN
EHETHELLHE, ERAEBIENTEREEE TRk, URSETE; X
ARBERE, AR IE. R EEE g 8RR Em b, £ $05%
HAREATH RS ARERAMBHEE, URESEEREANFHEHEE, 3#
LRIk e,

BAVE LT 45 K A S FUAE 7 A 3 20 i 8 o 24 R B0 B ok FF 2 3 R R MO B 7L kR L
W EBHEERCMEHIEA . o, BT ERBEATER., MRS
i S ARG NgE, FLUREA R RO EA T ERR AR,

$ X Wk
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