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HE S¥REUBHESSERE NOHFLE, B2 SHBA. RX. FRLAE, &

HENEEEABRE, TATAREORMEEA.  AREaNEEEE T BLAE
BHE, BEEHE, FABKESEX, FRABELENREY 140, BEZ80E, R
HEAHBUEBE  WRRREEEREN 1~2 0 mg/m B8, B ZABE T EEE
34.5%, ¥R B X BEARMERREY K. HORYBEG, w/v, 850512 0.12)%
0 0.26%, EZELBME ALY BE oH 41512 pHe. 0 41 pHB. 5, ZHHRE RN
60~70°C. B EMIMA AR —F A RDNHAR B EHE 6 mol/LRFLF 60 IF
HBERE, REDAREEAMN 46.7%. HESLBLETRN, wuBETET 2~
9.25 4%, EHRARTRT 78.8%, KM 120 X, ﬂﬁ“ﬁiﬁiﬂ“?ﬁﬂﬂﬁki Gl:ag
BREAGMR CRLEFRIFE.

X817 HEBSEX: KAEgE, B4R 99

SEREBEATEARBEELBHEE, 1949 48 Micheel Fl Ewers B¢ IR EF B X
EETEYRETHRARES. AEXRAEAK. SHENEEARS . IRBERF, £
HERSER, XFNEFEZBRSRA THRATFSRBMNEZK. KKT. 248
MARRRESLBYRIFRE. AEREIMORE, ENTFTEHERESATE B
WES ZEHNBTEYESL. HYPEARE. RERLHRINMBLESGE. HEXBE
HOEBRFEMEREE, TS5BS TPHEE. BE. BE. 5. g, BREER
RE, M#SBESTRIEL.

1970 4F Crook UM A AR IKKARHAR. KA FEERLE ERRREENFER
&Y, EpH2~10 NEARSBANEZAEAEANNRES. FARKKERT o«
BEAEOR. §EAR. BENREH. :

AR RBEEANEAROE RS Pem%mmmiiﬁfﬁiﬁii% HEMEE KR
REOBER RFAF, BELBERE pHE. 8~7.5, RMK. (Ki*) § 1.2~1.6X107?
mol/L, HIEWERRY Ka (4.2X107 mol/L) /b, AFEEIRE, REREFEREEARE
ERAEERE, 0 Kenndy £ Zn* BAMBEABESTU L, - “RKEEXEN
TiO; AR RREL, MATHERPLEASREES, ANHERTEHSLBHE
B1. BRAEEEEAERESANEABYEERIEE.

HERTE R R R REN BN REEE RE LAY EN " AHE
BFERERT 5 —BRRTIRE, FERALEF. FZRUHEBEFERIRE, PRY
ZEM, MAREOABEHESAERETTHE.
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L1 HHS5ERAN
HMESERM S RILTHEICT Rt
AREOREEWE G EZME, BIEDN 60K weTyr/s HEERHY,
ELERRE G250 (R HD, FOMFEEANZEONK, BREAIADLE, HEK

g Ko ek, !
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1.2 A&

1.221 gauis FR-EBRAMEOREAWR, BT —EK pH7. 2,0. 1 mol/L B}ESE

W R, SWHWHEM, HEORKEY 0.38 mg/ml, BIKBRFEA. v

1.2.2 BRfss# &

KT FFRM 60 HRBELRR, 9K, MET, 8F 500mi 0. 6% NaOH W+,
85C LA EALTE 30 min j5, ARG KV, WT, .Eﬂ@mtmi‘?é&#.

RELE. () BRRALE BEALBTERET NaOBRY, ZRTHE—2
|, BREKRERR, HET, PAEALETER. () RLE HIERFABNITER
BT ILERRERT, 8. “9RKRESRE RELERR, #T, B8R NEY.
FRAEIAICRERS TRRBRFULEL. (3) FBARE LAY T 2%HPER o
WREE4E 14 )G, ARGARRBREIROTERE, HIBHBESLRE.
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1 FERRELERNE

mEEE. LEH8REKMTRE, MABKS, BT 18h/E, M 0.1 mol/L pH7. 2B}
MEME, BIWKEEERERBENE 280 nm BFRARNERE. BT, PHHERTER
BEE{ARELSRE. CTTFREHRE.
1.2.3 84 N RE K Weetall §1 Mason #5355,

BWHEEIEWE: 0.1 ml BEEIMA 0.9 ml #EF (0.1 mol/L, pH7. 2 BB A S



Bim KAEE HERSSRESAAMEARIRANENE 55

20 mmol/L Cys B 1 mmol/L EDTA, M&HA, THD, F3I7CKHFRBEZE, MAR
BREN 1XMESER (0.1 mol/L, pH7. 2BEME MM, ICTHTRE L M H) 1 mi,
TCTHERREN 10 min J§, EFIIA 3mi =8 28 (TCA) BW (K& 0.11 mol/L TCA,
0. 22 mol/L NaAc, 0.33 mol/L HAc) Rk E N, MELNTCABEENBREAEK, B4
HEEE. % 30 min J§, ¥ (FZ.L 5000 r/min, 10 min), EHF 275 nm K TH
EXRBE. .
#EARZGT, SHEABSEN— M EREENEX
H—AEEHEN U/ HED. sl }j
BEdBEAEE. W1z AShEMA 1 ml #5 ca
. HARBREEHRE. = "
ELREHT, SERESHN M ERKBLEY 57 g
HIAEENEN U/s K. 18 s
1.204 ZHFAENET EFDRIEZE G250 34, 14 0.8

2 ﬁt%gg% ot 2 3o mslml

[ R
2.1 BHBTLREHT
2.1.1 EABRAMBLRAAGYH UAAMNEER B2 BREERENL®
ERFESL, MRS EERLEES, SR0E 2, (BEAK & 0. 38 me/mD)
W 2 AR, —FEREERRER AN, Rikgg - BEARE ~— BEIEY
BRRE. RS ARE, NSRRI 2 me/ml B, HERAEEAE S A WA
., SAWRAAEN, BSABEIANRRRMEHEE, 5—FEEEs REkEs
I, ERAEEAEK BT T, ATARBSHMORR. SAWFENEE, B
MBI 1.0~2.0 me/ml (B 0. 36~1.2 mg 1 /mb) WRIBZACKRLA
2.1.2 PEIBKAHBIAAANGYD HE—EE
WEESBIEEE 4, 8, 12, 160 5, B ERFAXBEEGE
EALEES, ZRME 3. AE TR, REZE 1405,
ERABEARS, MERTTE. RUERMENAE &3
K, PRESSE, AT SRENXR, EXH4nE, S
EEAmE L EFamER, i UagERE. 8 B3
S, HWERE, BEHE, RALE 4~5h, THPH E

FHRE.
2.1.3 BxHiE*RILAERGEH E)l—'E%EE(EE 1 8 12 16
& &2 0. 38 mg/ml) POMEHER, S RIEE 4, 8, 12, 16, 20 PR )
hE, MEE BHESAEES, GRME ., AEATR, B3 FRLREMEEL
HEESHENER, REKASHRENN, BB BRAEH
EAmE, ERREERRERNN, BeLEESS (RS E &1 0. 38 mg/mD

WK, WA EEREY 18 h,
2.2 BEAHRIE

HGLEPR, SHEREM 1~2 me/ml B, 2XRBXK 4~50/5, HE 180 %R
T, TRBEFHESLRE, ATHERHEDER, TU%&E%Q%%ﬁ&ﬁﬁﬁ
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EHECAR LR .

2.2.1 s MWWSIE K 298.6 U/g M (EE
B&Ek 0 38 mg/ml), @RAM 29.86 UWHM,
B 29. 86 U/s ¢k, B 2fLBEE 2 10.3 U/g ik,
2.2.2 BAXKENGK (%) (AiBEEH
AW BE RIS ) X 100, B 10.3/29.86 X 100 =
34.5%. -

2.2.3 BaAusgmaEN () [(AEABEEAS
/(BB EE N - RS L H)Ix100)],Bp[10. 3/
(29. 86—12.09)] X100=57.9%,

2.2.4 ABMSRE (%) (REREEN/BEN
BIEA) X100, BP (12.09/29.86) X100=40.5%.
2.3 EERCBHABFERVIR

231 BIAMGKr4A 43 0.2%, 0.4%,
0. 6%’ 0. 8%’ L 0%H§E (w/v) ﬁsﬂi%mﬂ%ﬁ
SARMERNTES, BANBRERE, RUEEM
B Kr, Ko, RImA 5, NEASPFABKr Y
0.12%, Ko 5 0.26%, K L Ko /NT 282, BLBIIE
BAMEY (BEH) MR HMNT.

2.3.2 BA#géRkit pH 430l pHE. 0, 6.5,
7.0, 8.0, 8.5, 9. 0 {9 IIER FAHE oH REBTH 1%
BECNEY, MEHRANMEELRNES pH BN
Eh, KRmMA 6, WM 6PN, BENHESH
BRI pH 725009 8. 6 70 8. 0, M BEAY IS pH W5
T 2 ey . .
2.3.3 BAAGHAEIE R—RESLRE
R4S SIMEE 10, 25, 35, 45, 60, 70, 85CTF

BB S, SIRWE 7. N 7 FAR, HERAER

ALY 153 3B B3 ¥ 60~70°C f],

2.3. 4 lﬂf(&lﬁﬁlﬂvﬂﬁ S 1%, 2%, %,
4%, SURIBMEANREY ., NEE SRR ENY
%7, R w8, AR, E—-EXYEEA, B
LB TS S R Yk B R I T b, 2
JERWEER 2B WS HBA R, At 2. 0%, B§
BEARTTRE, BFEETRODHAR.

2.3.5 BAAMRMEORTEN—RHGKE N—
EREZBAESN 10.64 Us BRI BN TRIER
(6 mol/L, £ 0.1 mol/L pH7. 2 BIMBEMEEH) &,
6h B ERLWN, %P, NEHXMKEHY 4197
U/g R4k, ERAWIENMNTE 6. 7%, ROE SN

4 8 12 16 29
B0 (h)

B4 R AR

(WES xR 0. 38 mg/mD

=700 —500 —300 —100 100 200300400500
' 1/ [s]

BS5 EEAeRY e nEan
M. (BES, w/v,%)
oo BRI o—o WM
(BEfmiE ) 10 U/g Rk,
WMNTE D 2.98 U/s D

50 6.0 7.0 80 9.0
PH (i

B 6 AL RS M E pH
. — EREM — BHK
(WEHHEE 5
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X & BBt S HRE 138

2.3.6 BARABYFRERUL M2:EHELE GFhH
17.63 U/g &Ktk [ED, #¥E 15 min, & (L.0emx20
em), YL 1%REREHONEY, L17, HE (200), HiE
(2mi/b), EERF 15X ) /5, BEH813.12U0/8 R

0.600

0oD275

(B, BTSNR 0.400
t,2=0.693/ (2.303/t log [E»] / [ED™
PN XK. 0.200
2.4 BRMABERBEFLER
FERERERGHE #T, 10sBHEE (FH R

J910.63 U/e |ik) ZTHWIS/E, WA 5000 ml &¥m (R K7 EELSAERByESEE
L) WP, HiB 6~8C, [EBKBEH 30 min, FWERHE e—e EELEE,e—e HRE
e, SHESRSERANESCBERELE IR, £ (ESEHEE 5
BREWIIEE, &SR0T

241 ABK% AAHEWEERET wEEE KK,

2.4.2 BBt E HIBIERT LR

BH (EERAEHRLRRFE L. 8T hy

KR3E, 1984) TG, BT REMITHTRM, .40

RATHRAE G 1904 FRTUBRROEE FL), o )
. 300

R L. :
Wi LR, RN, EMEAKREEH | /\

0oD275

REFMAEATGRBIRE: HPEE, £ERHE

WIMEFRET 2 02 5 4% 7 XE AEREERE - 1 3 3 4 %
C ERRRARE, WHEMAMERS A, HMT BEE (w/v %)
1.46 £, SLbFERE MRS 9. 25 15, o
o—o HELEE, — HHR
(WiEAHBRE 5

%1 BetR4ERERARGEHELR
T WHSE EEHE XNIRE 6F EE Nzk d2F XEXRE
(wiv, %) BE(w/v,%)  BE(%) (EBC) (mg/L)  (EBC) %>
WM 3.5 F 1210.2 =56 5.0~12.0 <27 <0.20 <0.8 -
SIS R RTME (1990~03~24) '

X 421 12.1 §7.3  10.84  2.25  0.09  0.83  3.95

E 3.84 1142  65.41 9.8 210  0.029  0.41  3.95
B 37 RS WNE (1990~ 04~29)

cK i1 11.94 6.5  11.58  2.20  0.122  3.70 4.0

g 3.9 11. 48 66.0 11. 08 2.10 0.115 0. 40 3.90

243 #BEHRAIXNL AFDREE G250 kNS ABEWFEHNM REEFE
HEmE 2L, X 2 PR, A EREFEARS RSN BB LK TRT 78. 8%, X 54
B TR,
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%2 WEPTREEARIRGe/mD

X 1 2 3 I3 pibog {($79)
cK 184 189. 4 190.5 188 100
Ji3; ] 39.0 40.5 39.8 39.8 21.2

244 AEFR HERALERNREET -20CHRETHK 120X, SRIHEGHE
ZRMEZKANE, TLERBELERARRE.

SGELERER, TURY, 2RMMENE SR, AEHN0.2%, Wil 6~8Cht, &
B /NeT, BRARIES kR R RARR, BPEOARA R TS RE TR, [
B W T L BR A B R AR A
3 Wit

fENEEABORE, —BCRKEHRS, RERBKX, BURKSSHRRLRE,
HBNRENEECHBERRE, HREAFERXREFE, ARRATEENTN, 44
REHWHTRTE-1L, - HTRESE -RBOKI TR, 8T ERRRER 418
HEE, FRARKEKE, REEIGER, BRFERFEISESARE, FEF—EH
FE-HRE, IEFFTFFA, EHEESBTNELYMEXLEE, TRX KA.
Hh, FERUREFLERENSARRS, AREFBK, ILBEFHERGBSEN
gt . —RIEFBRRER LA LI . Kennedy U E, SERESHE S
MBF_HLNP, HNGENEATONERKBREORNEERARERE, REET
Rixgy2 M, TRUSER I REHRS BB, BRERNSHRTR BYS
#, BEELUHEEHE, REXAOTENFERHITELSHLENLE, EREAR
B E R TAHERREKE.

FLERANHREELERS NaOH WHKIEL, BRARBAL. RE. PRLE. 2
EHTROERE. LRESHLET YA NEEARESR, SRME . AXITR,
REE A ERRANK, EEARE N, X2 TFRIEEERE, HRSEIEKH
8. FUASERERKREER, USERHPTREARESIE, FHTFRED SHOER.
HERLILALER, WERRELZERS, FE—HRHMKS, AR 1 FHTESY, &
ERENEAERNGCESEARD, CRARGES—HRE/D.

X3 IHARRGTERHRIBHBRLAR

! K WAHFER HEFEX SERXRRMGEN FRRERNEY
EALREE 71 U/g RE 0.29 0. 06 1.84 3.49
EHEY% 11.52 10. 31 19. 65 27.3

HWEAREES S, ~BRAERLNBTY, RASRS, WAL TeHFEHE
SYFRSEARGSHRESY, B, VA TR, BISERRR. K/ 0. 2%HE
EAAREEMAEWE, 6B 6~8'CAR, pHY I~50EET, REEERENR
BB TR, B8 120K, RARRAREE, XMGH4ER+544H.
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STUDY OF BAGASSE—CELLULOSE FIXED —PAPAIN AND ITS APPLICATION

Xu Fengcai Zhang Wei Lo Gangyao Li Minggqi
(Laboratory of Photosynthesis Research)

Abstract Homogenized bagasse — cellulose activated by NaOH and treated in turn with sodium periodate, urea,
formaldehyde, was used in the fixation of papain as a fast reactional carrier. The binding capacity of the enzyme
protein was related to the duration of formaldehyde treatment and enzyme fixation as well as the concentration of
solution enzyme. The optimum time for formaldehyde treatment was fourteen hours. After papain was fixed for
eighteen hours, the papain- combining capacity of the carrier tended to remain stable. The range of optimum
concentration of solution enzyme was 1 to 2. 5 mg/ml raw enzyme. The recovery rate for fixed papain activity
reached 34. 5% . The half-life was 35 days. The K.  values {casein as substance % w/v)and optimum pH values for
fixed papain and solution papain wete 0. 12%and 8. 0, ‘0. 26% and 8. 5 respectively. The optimum temperature for
both of them was 60~ 70 degree Celsivs. Fixed papain showed substrate inhibition as solution papain also did. The
activity of fixed papain treated with 6 mol/L urea for six hours tended to be stable, and was 46. 7% of the orginal
activity. The clarification of beer treated with fixed papain was raised by 2~9. 25 times, and the content of protein
in beer decreased by 78. 8%, the treated beer refrigerated for 120 days did not show turbidity, while the original
fiavour of the beer and other physical and chemical indices remained unchanged.

Key words Bagasse-cellulose; Papain; Fixed-enzyme; Beer



