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1. FH AR MO -0 AR CRUIE R E R L, WK T ABSE-H 4R AH &
F, B TRER (Ao aiger) BB SRERLA ABSE-LT4E Fv
WE T KI5 ABSE- ST ERBEBAENME T k.

2. ABSE-STEERBELMS 3.7—6.4% EO R, BIELX 10000 B60/5%, Llggky
AEY, 5B ABLEL M E NN 20-30%, BN MAZBROGEESEE SHEEIEH
B 43.9%, ZAKREREGE DR oH 4.5 fl 65—70C (M), & 557 iR

Brhia R o

3. f ABSE-ST B (33912 JAQr ) 3, 72 55°C, DL 25.4 BF /RSB
i pH 4.5 Y 31—34% M ENRACHETESEIL, 218 ISR DE {524 93.9 (54
BRI, 326 MIRABBENRSEE DN 71.9%, TIREELE 140 NG R HEE

64.8% BREH.

L FZHFXR, NEMAREBNH &
EAERDWRT KT AR E A7 8 5
¥y & (LRI R LR BT A, B
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ABRA L% T RPEFER-ELE, &
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Rl [ DEAE-3 AR BB il & A 74 #
OB o ASTRE I E AR B ET
LR EKANBBCENTP RS R,

A H e 7 ik

— BEEH, EERAR EENBENE

(Asp. miger M-85) 716-2 REEEE, SR T4
S, IMA75% MAEGREE, Hiksig
BEN,ZENGEM. 3 s-REECHEER
{ 4-( @-Sulfatocthylsulfonyl )-aniline 57K SESA] 34
RGP, e E GRS AN RN 90—
92% 1 80—85%, HEBIFER (& 15% K&
BF) BEEETHEE, [TRES S0ER,
KEFAN, THRER—CER, BRTEEK
52 8000—10000 ¥/ /MRS BREE 3 H
o RERNOR IR FBIEHN,

= BEHNNE: SRR e R
X, KRB TE 55°C, pH 4.5, 19% B
YerE By BRI RE T AT, B R R
REBRURE R &, ARAFEG-RER (wills-
titter-Schudel )17 Wk WEHEE SR E: Be 3 MK iR B T
WHREEEEYY, NELEEERE, Sh AE Y

* ELEF, A NTEEEEAN RS E K]
2R, tERHETRERERERY, YRR
EHBRA, FEE.

FX 19734 2 H 8 BIE.

© hERFHRHE N RS

2B http

journals im. ac. cn



32 i 4

2}

= T 13 %

Bo ZELRMRPLAMET, DI/ ELER 1
BHEAGRENBE T | MEEIEL.

=, WEHEREOME: @R L E REL
R s, WA E S THRRERNES
¥, UL DE (A&7, THREMALERNE"".
BEBE N E R W Rt

m, BERNEE: FIREASE .

E, ZORSRONE: £5%5H(Lowny)t
¥, L B s EE A, 72 HAEE
B, 680 BREORKRKHE.

7. T EWANE: JEaT:

HEmifeE - MR (FkSESA)

— (8] (8]
—0H "
e | h at
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I (@] 0
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8.0, 0.5—3 /MR KBEEK (GR350 5
I, EE A EE L.

CHp S

—, AFERLEBOHE

(—) sk ese . AR KIE D
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B, DHEEAERNBRKEBRENAER
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(F D, HmkRITEMEEE
FHERBIERN BRI

# 1 TRAFHFERNEF R

—OH
_ BREE| R EEE N
BLRE T | enon,so—¢ Sonn, & M (_BE
80T Na:CO, | 32 o N=" TRk |/
e El A 530154 1188
HEEFRMZ EARE HEHEEI B 0D 580
(BTFR ABSE-ZEEZE) BEEE| 7] 25092 8040
o ) wom o | # | 18330 5712
NaNO,Hal | & —on N an HmEwml | 1912 8540
BRI % —O—CHERRK_ W sietRpgEEg L, | 12364 | 5550
—OH FEE R ?T 16342 1080
—_— pEaEm | T 60 184%
—OH -
ReEes s | ) Y N * Y EEE A RSP RIET R B
mTRl B I N NENSEUE 0w RREEET R
N PR L AT IR R

BRSIEMRT: B 1.25 7 SESA, UK 3.8
ZH, 2% N2,CO, (JFT 0.1N NaOH fiy11.2 2
Fr,pH 6.4—6.7, i, FE BN LARBHK
BHREBEXHT, BEYTTE 1 ZENFER
A L3R SESA FEdh, HE4d, T 78°C K@ hRERE
10 4réh, WA 0.75 35 NaCl, 13 S8EMA 0.6
B Na,CO,, FHEE 83°C, 8L, 30 RIS, L H,
T, BEEIEK e 5 K(OBERET 60 BIH), #l T, &
8 ABSE-FFE, 7E0—5C T, 0K 2.4 B,
IN HCl 5.5 &FF, fh5, @8Em+BH 5%
NaNoO,, 4], 20 A 3h/E MW T, F% 0.05N HCI
B 3 YR (R 60 B BE MR KEE 1—2 K,
B pH 72 4.5 E4, T, I 2E 0—5C T,
A 0.5M Na,CO, B pH = 8.0 FEE/LESHE 8
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BRRE: YESHBKLNER,
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e T EBEECE, FAERE IR
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2. SESA FRE: WRAHFESESARR
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#2 FE N HEEE L
e | CMRRR/EARID | wmmm | BREOR | TeEEH | ABE S
SFSA | NaxCO, | naci | CREL/SSE)| (SE/ERK)| (RE/E) (%)
1:30 2.5 1.2 1.5 39040 52.1 122838 20.8
1:15 1.25 0.6 0.73 72292 64.6 12648 17.5
* REBE AR ERR (W/V).
R 109120 #4 (8 3D/ R k.
$3 AASESARBRERLEEEEE
SESA P R |ABSE-SAZARME | B M R | BREAE | FEMEH | AXNEA
(/5 Htk) (%) CHE/ R | (BE/ERE | (BU/E | (%)
0.25 0.121 9144 12.8 4730 31.7
0.30 0.157 27870 35.8 8618 30.9
0.73 0.139 33378 39.8 3698 29.0
1.00 0.198 49902 56.8 11037 22.1
1.25 0.246 48250 | 64.8 10994 22.7

HERE 73586 For (8 EID /R

IRRETE FIIR ST, {2 SESA B 0.75 1
% 1.25 mN REEHE hinAE#E, WM
FREHEE R 0.75 50 SESA B H(ER 3,

3. Na,CO, HE: BEUEE 72
T HAT, BR A4 FE NaCo B H
0.3 % 0.6 T &R RS ) 0 i
fle Na,CO, FIEH 0.6 BEE 1.2 Wi,

x 1000 »
16} / ® 1005
{30
14}
:% 1Z2r 140 —~
2 10 § 30
& U : I
= 1o 3
;_; Sk :E L 40
E 6 {25 ? 30
4t = L2n
410
2t L1
02 04 06 08 10 12
Na;CO; f( s/ AT F)
Bl NaCO, J&SREBE AR
e---¢ EHFEE o—e@ HMEN

O-——0 REBIEN

MRS 1 (%)

(RERE B I, R IAReE A &, Hifn
FAHEATERE D. SREAEER NayCos
AR 0.6—0.8 WEIBE N

4 HAWHE: AREA LMY RE
HELH B ROR BT DM AR (& O,

#4 Ftaxm{tEmaR
FLWME | A EER |REmEH EED
Cod /AT R/ WU (A5 (%)
0 43342 6690 12.1
0.375 45342 6690 12.1
D.750 43342 7340 13.3
1.500 41022 7560 15.4

SRS 45392 B (4 BIV)/ ERUK,

(Z) ERLAAAIBBALEN M,

LIREHER: HTEZEEHFESR
RSIE, 2AI7E 5, 15 1 20°C ATEHEMN K
1 B (BERES RN, R RIERAYIAE 15°C LT
T (F 5)o

LBENEKESEEKN AR BR
EIfR B AR R E R TINES, BRIREERE
i, EREERERER/D, RIERHE N
TR (F 6). HMGBEREYIRSRE HEC
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®5 FTEER TEM{ER GBS BEE G BARIN, SZEAF oH TR E
B | WEEE Fﬁ@éﬁﬁlﬁ% B S| fRiE s BERL, 4501 pHe BT (K 8), HEK
cy ;Em: (ﬁ%—{* CEfr /%D (%) 1E pH6 FlA M AEESBRERE,

5 | 32056 34 8332 26 £8 FE pH XBRELIES
2 - e )
154 32008 ) 34 vL80 8 L | BEBE | FemEn | muEs
20 29854 42 7236 24 I (/M) | (GRfir/5) (%>
HEEE 72264 Rfr (8 B/ RE K. 3.3 39601 4000 10.1
5 50252 4615 9.2
®6 TRIRESENRBR A 6 56409 10433 18.4
8, 56409 9843 17.4

BROMIAL mpms B R (Ram
BB REEE wp ] SFER Y 56409 BLET (4 I/ SERRIK,
(-%ﬁ (@ (%ﬁﬁ:)(ﬁﬁfu\)(?) (%> -
I\ B 4. B MDA A2
90576/8 13.8 | 42840 | 42.8 jlodo0) 24.2 EnBaBERNERRE, TR
90576/40 2.64 26140 26.1 6480 24.7 o .

/ RSN RS IR B (R 9o

90576780 | 1.32 | 20196 | 20.2 | 3600 17.8
90576/120] 0.88 | 20932 | 14,9 | 2880 19.2 =, KREELBRN—-EER

(—) it pH: AW, KR5S
AR B B RIS o IR {t%m;p’;;fs m@z)o? i
B —{EEA(ET 2, 3T, BEHER

BRERE ISEEN. nEHEAEE— 10600
%, EECEEEN, EREREEIIERA ~ w00l
B3 (R7H L 2T, HILT LGNS =
WERSAMBEH AT HIRE AR 13:, 6000
o %
’.é 4000 ~
#T FRESRRKENEEEER ﬁ
it HEERREY |BERE éz&% FEX 1E TS 2000 -
2| mpER) (. '(%i_q
= B3 E‘E%‘H«‘L & (9%) L : - : .
1 | 106272 C4 M) | 27552 | 16368 | 37.6 R pH
2 212544 (8 £ FY | 43050 11286 26.2 B9 AEMBCE pH g
3| 102336 (8 WFH)Y | 36778 | 9120 | 247 - ..
(=) RiSEA. FE{ERNAE 10 40

3. pHRBR RV AUREM: pHAAEEE W, BEES—T70CYE ABBENER

Y MHBENBEREOEW

W R RAREN | HEREE RNESR K B 8 SRS | ERESD | o Ko
" _ BRGEE AL T

(‘umﬁﬂe‘:) (p:nulcs ( B fr ( b=4=3 ) ]

20k s 31 RRE R M/ |(AR/EY (%) (96 (%)
Xt i 0 0 49310 51.2 10800 0 1.9 219
W OB w 1260 52.1 35810 36.8 15750 45.8 43.9 31.9
* [l % = %&E % 1009, RS R 49310 S (1 BR)/ERE
‘a

© hERFREEMTRAATIRS

SBER http journals. im. ac. cn




1 BRME. KREROFRE L 35

;10 ABSE-f7 ¥ -SHEBRIEHTIEL

Wil . | R4+
\ CREIR 14 /D) E(3t110
?JH% i 2 3 5 6 7 5 9 10 g;g%]aﬁj

B DE 5
&[ﬁ;FM 4 (%)
340 97.6 | 96.5 | 97.6 | 94.9 ‘96.0 95.3 [ 93.8]935.2 | 935.1] 91,7 64.8
170 91.2 | 86.0 | 86.1 1 80.1 | 82.9 | 84.4 | 78.7 | 88.7 [ 84.8 | 77.7 | es.1

SR 400 B 32% EESFHRGERHELET, BA 4R 2EANEEABCIEAS 340 R 170 5
FER TR, 7R 35°C pH 4.5 TR GBEEL, Bk 14 M.
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B3 FEEECRRERE

(=) Ak EXREVELET.HK
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JIFREEAR, 55°C TR 35%, 60°C T
65% (B 4)o Tt 31-—34% MR

100 - - 27‘(1‘ .
50°C
F 80 35°C
=
= 6l
g 60°C
% 40}
20+
|
Tz 3 4
Phi il (ng)

B4 TEMERRNTEREHNER

i 55°C fRIR 326 /N, FENA TR 25%
(F& 11), Al LRI F AR R B
FHIREHE o # 55°C pH 4.5 F#AT 10 IR
BT NHESRNE, BEDRIRLN
7% o EKFERE=ZD AMRBERE .

& 11 ABSE-#gR-SHLE e 20Nk

B i Wi | S (B ke BiR
Bt | DE { | {bakik | & W &R
(G ) B(%) | (R | =¥ (%)
26 96. 86
38 95.66
7 34.38
62 95.02
56 94,7 2245 771.83
] 95.10
110 94.70
31.27
146 94.10
182 43.90 2344 732.96
218 93.9 33.81 794 268.45
= e 5379 |[1773.24
230 91.7
266 89.7 33.81
326 86.2 74.9

T4 SR BACHE (8478 SR /TE), F67E 330 A2
B, 7£ 55°C, LI 25.4 BT LA, B i
By pH 4.5 19 31.27—34.389 ik

=, Bk

FA Tl L4525 FOAEIR] 385 00 SR AL RO AR B
1B 5y BIREAT B B R AL R o
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T 340 A/ ) ESUEIL 9 ¥R, DE
ik 951, 10 R E{LDEEEA T
Feo fnfl 2 AR A(EY T 170 B41/5
Frek) FTHL, DEERE (F10),

(=) #84k. FSifELAaEE
&I AT R R BEALES 4 SRR REEIT R
e, BYIR & DE {#Hik 96.8, £218/)
K24 93.9, FEMERET UG DE E&EE
TR (F 11D,

R, AREE TR
ik, 140 /NETRRIKEETE 14 64.8% (R
10), FikERUEE{L 326 /N TR TR 74.9%
PIEEEF(E 1), AL AR LR
B REEABENETHERT.

R

BT MR AR REE, CF
REMIE, 7 B NS & i K(Cypunos
A1 Manoiinos)!"” F2 LT ABSE-#4%E
#9 1-H M A AR T 4 R
HWEOME. (B ABSE-ZFHERIEALRE
Bigkik, ESMEARNIRE. SESA B L
AR g iR A, B— ROk IR &,
RABEIENEESY . BFIEEAERENRE
1K8E, ZITRGREE RN
R s te, R EE N SR, @
wWILrEEREBL S ER, ARERLYE

BERE L E, ABSE-AHEFRIE(LEy i) X
G I EEERE 4 94 % W 5Edy A 20—30 %,
IMAEREESETE 43.9%, AR
& AR B R T o

AT FH 32 ¥t 3Rl CMC-BE{LESRUME XS
EIIR R RE N 90%, X BE B N 15—
17%9, HEFTEHA 57 BRrEAL (WFE
FHD,.BERRERA R Bl
MEAER-BABE AN 14 R A fr
(RMFFE, EARSE N 26—4387:", -
BAIHI B0 ABSE-SFEFT B LIE, TR
J14 335 ERREAL(RIEF), EAKS
BN 37—64 B,

RS E B ABSE- AR EMNA
EEcENS ) SMEXEREESR (F
3), ARG SRER N R BT .

CMC-FEILES RERY BE (b sedr i b,
7E40°C pH 4.5 &M T 411 28 R{EH 78%
FESiE T, £ 50°C 4T HARFF 33% &
ESiE Flo ABSE-SF4EEWILESLE 55°C pH
45 RERBC 13K, RTIFERE N 749%,
R HE R EEE 5B F#E 2R

ABSE-#F 4 F B L ERAE B ME K R 0E
15 216 MNMRRS BB AL
2, miZEEEETE, BH 4215, W
ABEBEATEMES 15.60 5(F 12),

# 12 FighS A AWML E

s r oy % & | BiErn KETERE W £ kgl B & 8 E S
* €20 )] (et Ge) % % k| (Z/ED (%)
; 125668 218 1773.2 4.21 — 326 A ET A 74.9

BB TEREEL 3 LR E]
Bt B RETEE{C 125668 24 418.9 1.00 — 63 5

7 32912 218 1773.2 15.6% §.13 326 NS 74.9
LUR & R N8 =R E]
s SES. 3 R 33912 24 113.0 1.00 4.7 # 3

* ERARRELCEARBEREC 30% eh i, AR 300 Bir/ET R
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STUDIES ON IMMOBILIZED ENZYME

II. PREPARATION OF P-AMINOBENZENESULFONYLETHYL
CELLULOSE-GLUCOAMYLASE COMPLEX

L1 Kao-nsianc, CHANG SHAQ-KAL, Sun Wan-rHU, Ku SHu-EBN,

Yans Lien-wan, L1 Suu-FaNG AND Yama Kai-vu

(Institute of Microbiology, decademia Sinica, Peking)

1. The preparative conditions for ABSE-
cellulose have been investigated by using bagasse
cellulose and 4-{2-suifatoethylsulfonyl)-aniline as
the basie materials. ABSE-cellulose glucoamy-
lase was prepared by covalent bouding the native
glucoamylase to the diazotized ABSE-cellulose.
The effect of some factors om the coupling of
crude glueoamylase from Asp. niger to ABSE-
celluloses has also been investigafed, and the
optimum procedure for the preparation of
ABSE-ceilulose glucoamylase has been establi-
shed.

2. The immobilized glucoamylase econtained
3.7—6.49% of protein, and its aetivity was about
10000 units/g. Generally, the relative setivity to
starch was about 20~—309% of that of the native
one, but in the presence of appropriate amount
of ammonium sulfate during coupling the relative

activity could be raised to 43.99%. The optimum
pH and optimum temperature for ABSE-cellulose
glueoamylase action on starech were determined,
and the highest activity was at pH 4.5 and 65—
70°C. It showed good heat stability in stareh
solution at 55°C.

3. ABBE-cellulose-glucoamylase of 33912
units of aetivity was packed in a column and
then coutimuous saccharification of 31—34%
liquefied starch at pH 4.5 was performed by
passsing the solution through the column at a
flow rate of 254 ml/hr. at 55°C. Glucose solu-
tion above 93.9% purity was obfained in 2I8 hrs.
The column maintained 7499 of the initial
activisy after 326 hrs, while the saccharifieation
under stirring conditivn retained only 64.85% of
the initial activity after 140 hrs.
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