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CH,=CHCO:NHz) 1.5g WEARERNELTSBVAFALTI/ T F = ) A
(DMAPN ; (CH;3):NCH:CH.CN) 1 ml s X '@ At & LT 1 bk H U v o (KPS:
KoS:0s) 1ml #jiz 7o, £EAE/ w—2LC, NN—xFLyez727)u73IF
(MBA : (CH;=CHCONH).CH;) 100 mg % iz, BALEEHZEME LL. Thic 0.1M
) v EEE R (PH 6.8) wiamiL i #ik 8ml (S0mg/ml) ZRMLUERS 2 X @E U
BB RBEEML, BRTIBEESL Ty valliest vz k. R, 2bh
vk, FEEEEEEROEERTTHEEYF A XL, 40~100 mesh D5 B\ EHiFC,
bl ViR R MK T 3 [EgEfEL, BEZELALDOEHWE. RECHL > T,
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EMREE EHLUCBR O 3, TR GERABTEH) 0b0%EHEL, &l
SEEL, O EBEEH W, % Y OFHRIEC S - TR, FECY CRLAE L
i, ZTOTIF—EE®ZREL . THRbb, 9991 V& 0.06ML—v 254 V&,
0.002MEDTA 2 &% 0.1 M 1  Ei@ ik (pPH 6.8) thc 35°C, 30 min (L L7z, &
NICEBEE LT, a-N-xXY V'L L-DL-7 ¥ =v-p-= pun 7= FE#tE (BAPNA)
(Y7 <8 © 1.2mM ) VB BE I (BB YA FLALT #4344 F (DMSO)
&%) % 5mlnx 35°C, 30 min lIRIG X k. RIGEIEICIE, 30%EERMIATRY A\ k.
FISORRAECR p-= 7= v (p-NA) 25%5# (410nm) cEEL, BEEEH
DRAEL Ui, Tods, Va4 v OREKBOAERERR, EEFRKOBREEEY
WHEFABOEREY HEILERL .

R=Fa2U=NNAVOBE FIHR® RL &= Kimmel 57 @ Hikd —8P%HE L Tk
o, Tiebb, /%4 v 58% 0.02ML-v 25 1 VIR, 0.008 M EDTA-2Na %
111 OHEGTELEMNHK 30ml hicis# L, 15min B, 35°C ¢EHALT 5. Ok
% 0.1NE# < pH5.5 w#H{B L2k, 0.12M HLE 2 KEKABR BRI b HIC
H&ET3ET, 1HFOMz5. chEEoMBRCREL R, BFETcAR, 201
DHKT I BEENTHZ LI E->T, BEORMMERETS. Bbhie~v—Fa ) —
7884 VAW Z 3.000r pm. 15 min R O EEL O FRE A EGHK T 100ml KERL,
L CHBENTEHRREL .

EREREER

ESRMOXE S/l &z Native o8 f Yic, Y VEAEMTHS A A 2/ <—
% 5~20mg Jix 35°C, 30min FEEICH > CRIEE TR >, FORERE L. KRT.
A A £/ = —DORMENBEINT 51~ Native 94 VOEMHIZIETFLE. COE
i, EXASYOERERLBELS—KT2I0T, A A /) v—KE>T, /%4 VDIE
HHLTH2 SHENEML 2 DEEZBNDEY . CORRND, A A Xl en
1Y BB, FAOBARWLREE, BERLEML, A A T/ v — L OHEME
%, TEAHRFELTHCLENEELNWEELZDNRS. oM, BEAEZEMELTHWE
MBA. 1z 10mg/ml iU T & , B IEHIR99.2%C 0, FEOME%, DMAPN, KiS:0s
bRL, ThbiX Native »o,94 Yiig b AEFBEYE 2T &b ie.

FOULZIFE/Z—CNTZRENEAOKE midoED, A A =/ < -1,
Native s¢/ ¢4 v OIEHRLTE S SH Hick L FL K BB B LETC L 3bho k.
%z, SHEROMERTtHs He? 2 A\WT, /<1 v OE#DL SH B2 R#H L2
RIET A A &2/ ~—DFBY L bk, BEEK 1mlic AL A £/ <— ¥k (50mg/
m) 1ml 2fnx, Zh%35C I THRERBKER, WHECIEENELZTR-%. &
&R O min O IFADIEMSL 100 & L n O HERE N 2 IRd. thib<w—%a ) —
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Fig. 1. Fffect of concentration of acrylamide monomer on residual enzyme activity.
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Fig. 2. Fffect of contact time with acrylamide monomer on relative enzyme activity.
The activity of contact time O minute of assay is taken as 100%.
—(O—: native papain, —@— : mercury papain.
amount of acrylamide monomer ; 50mg.
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BT /BE, AA £/ v—cdlL T, TRBASAHREAD LR,

N4 DT NaE =/ v— (A A) OBER IUE/ <— (A A) & MBA &0
BALE, TUTEAHEREC X> THEAR Y v —OHEL, Thick  HERELL
LEEING 4 VOBBIES. chid, 5varERAR LD A A Oo#ROES
FAER SN, MBA i+ ESFREBHE LCERL, 3beilie) v —nEMN
MEGY el bErbhaky, @BERBEARSIEDER, bFrRRIGE
BOREN, Y VORER IVF VKRTOAS ICEEBYE L, %1 VOIRERCER
XEUBZHOLELDND. 41, £/ v—EE5~30%, Bis k (AA/MBA) 5~30 ©
ST VAL BADr vOMRE LU, HEHEY L bR, HRWEEE, &
WOBmI T/ < —BE15%, Bis k (AA/MBA) 150 30 2E WD EE X BN,
CORRTH VKT EB L. Lol AREOBKERERTCOIRT LHC, KOS
ThBHEERD D, HCHEPCHZ VRFATIHERDS.

COELOREREBNIH VAR 4 H10 g It LK 50 ml % 0 % 30 min,
35CTA YFax— LD, FlEFRNVERTCHESTSBES LORRIEE/ <
—ZHELRECS, WFROBALHEE IETTERAC TR LRREIND T LD~
. BIBEIES 3, 9 50ml QEMKT 3 ERS L2, BERRL T BT
£ VHERE Uk, fr3s, Native »s,84 v, =—% a2 ) —s094 YOTERK X5 RETE
OBEBERIY, K248%, 55B% R L7z, COBE, L{CKkEYF A X XDBHRBR
BERKIBIE HDHT W5,

A A. FILICKkZ P-NAANDOKE BEY CRLE XIICEEBERE (RYzF LY
F)a—-nvyAsTs) Lb—1) OERRBRCE XETEBRELVWHOTH k. T
= A A SR, BEERERYCTHS DNA OERCEBY 525600, &I
OWTRHLE. Thbb, EEERS vERERE D, %K 13ml, 1mM X310
mM @ p-NA 3ml % /0% 35°C, 40min {4 ¥+ 2 ~— b Lic$30%E M #k% 1ml in
%, *OFK% 410nm <, O.D Z2HELE. ZOHREXR3RTED, FRPEH
lsho p-NA BERREUTREL, Y rvEOMMCOnFEERF O pNA BREDL T
5. UL UREBEHHRIEO B0 E ZXKEGHELTRE <, ERHCBRRCEDIL T
w5, O, pNA OEER Iy vOEBRECRENRL, YIVER ID—KE
LiRoTRY, LB L 50mg T5%, 100mg TL%ORPERLE. TORRAK
BRIDHDEELZLNEN, CORENDE, BrhZdnEE TRk, Micdbik
#, WFERREDEBLTN50LBbh%. &KX PNA BoRMkE, oD
KR ERLUNEMBCMEL 2.
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Fig. 3. Effect of amount of polyacrylamide gel on concentration of p-nitroaniline,
in filtrate.
—@—: 1 mM p-nitroaniline, —(O—: 10 mM p-nitroaniline.

TIVEBENNAVDME EF75VEE S Y ORIGERGER D Bedic, 7 vais
24 VOB EBEBEROMR, B IORIEHECOWTRIALELCS, K4, M5
RLEIIREEREDNRZ. Th X, Fraff ool YEIR 60mg (%Y, 44
HEER 6.6mg) ¥ CRERBEKIRLILL, Fh 50mg ¥HAWCRIGI ®EIEZ, 80
min {7 ¥ CRAERYER, BRECEAL TWI T & Blbnotk. FoTr VvE 50 mg (&
H), RUSPLEER 30min @ KSTHREL 2. AR ZORIGTORBELE o Native /¢
NA VAT B v EET—F 2 ) =g v (DI EMP L B&-3), 4 va4E Native o€
4 v (Pt ENP L BS4) o WiEH& 224~25%, 7.3~8.0%DiEHYXRLEL. O
Bad, v—Fa ) —LOBREFLL, RLBO X EFTHr VvERLELD XK 3 415
WA WEEL B bk, K61, EE/tds Lo Native »eoef v iEM: & pH ©
BERZRLAEBDTHS. thib, H# pH i3 Native »eoe4 v, F @, ool v &
bIL, 6.5 DD, ZOBEFHRALNTMOBROATAP Y & X —HT5. BH
EHEEE JETRIGRERS XCBRLERCONTRN L AEREYN 78 I8 IR L .
FOGIR BRI Native o1 v, Fovaifiseeg v e 313 AR UBEERL, &
BREREDBLTIOCTH-. FEEACOBE/BEEEEOE TR Native ,e¢4 v
EHRL TR IR0 DEin-> THEDINCIBNWTHRK2UBO MERZIRHEL k.

DEFCHARENEZRATICHD, BMEEXSLAUH 0.1 M) vBREER (PH 6.8)
tic 30min i, MECRECR>%DL, Bl TEAOBRELLZNEL 2. O
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Fig. 4. Effect of gel entrapped enzyme on reaction rate.

—(O—: gel entrapped native papain,
—@—: gel entrapped mercury papain.
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Fig. 5. Effect of incubation time on reaction rate.
—(O—: native papain,
—@—: gel entrapped mercury papain,
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Fig. 6. pH-activity curve.
—(QO—: native papain,
—@— : gel entrapped mercury papain.
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—@— : gel entrapped mercury papain.
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Fig. 8. Thermal stability of papain activity.
—(O~—: native papain, —()— : mercury papain,
—@—: gel entrapped mercury papain.

B, VEEw—Fa ) —re9s ik, Native 194 ViCl BRERAITOLEM: B
LTWwb. LALRIYD, ¥raffielsZEfbede~—Fa ) —{tic X5ERED
REINLERDOHRICFE L TWB T EBHEREIND.

EEBERORDASRARAED 1 ok, BEOHVEL REFHANDIGHREF bR
5. KEBRTE, oFD XL T, ERRIEETR-7%. Tiobb, Fraffv—+a
) —se0f 3 XO° Native »e8f YREES VEFEL THEL 20 OEBEYZ % 300
mg fv, A7 xFBE (15 AG3) RTHREZEITR-k. RIGEBL, brUDEHE
W CRREC L2 BEE/tne, 2ml ofFMEHE L 20 min B RS% TR, 30%
MR 1 ml 2 AN RRETCTFREKSIFHAL, LOMGKEY 410nm TRFEL 2. £ D
BaEs vizsml o pH6.8Y) YERIEHK T 3 MPEHEL, BOEMRRRETI0RREE
DRLE. HRE, MOKRLEBEVCTCHD, IMP ofFHlR, 5HE X TIFE1EH
DIEMOBOBIRE FCIKETL, FORBEBAKETL T, 30EECIRNBLOERZRL
2.

ENP 13, ikozwic EMP & 1 EHOENEY 100 & LTEOFEHEER L2, ENP
D54 ENP BoWRERETRAELAFHEAZEL TWT, EEDETIWLPNT
B5. LoLECRBERE LAEELRT (0EHED 2o <o EMP & ENP o i
EME EMP 2339 1.7 £EOEREECTH - 2. 2D 1~ 3 [ RKIGTO 2R OTEHK
TOEERE LT, BALZERLAO B X 5BFED KR E 2 bhik. T T EMP,
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Fig. 9. Repeated use of gel entrapped papain. The activity of first assay of gel entrapped
mercury papain is taken as 100%.
—(QO—: gel entrapped native papain, —@—: gel entrapped mercury papain.

ENP OB L IFROBEERLYRET S 20 L OBEBEBCOWTKRE L.

rORkEYE 1 CRT. EMP B 1EH, 2EHOBEHIHRNC LD 20 F ikt e
33.5%B L E UL WEERDOBREERED BB, AEETE, BEAETDLRAIRS. &
nesfL, ENP @, 1EE2L, b¥akBto-fk. EECR, BEUSRDICHE

Table 1. Effect of activating agents on release of papain from
entrapped gel.

| Activation Relative activity (%)

| No. EMP ENP
1 20.5 2.0
2 13.0 1.5
3 2.0 0.5

i 4 0.5 0.1

The first activity of repeated use of gel entrapped papain
is taken as 100%.
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HALRBE ST 270, BERIGKICD, REEREABRET L2005, DL
ORR LD, EMP 2 b0BERO REES, DIMOERIMEC L0ELVWC ERADLR
ehs, TOEHELTR, 2¥OT LRHEINS. EMP L ENP co7/7 Y73 F
OWEWELEI T L. EMP 0401 v OEAEATHTRbhTnRnC & 3%
Fond. Fixbb, 9 V&, FILE2 KB Xbd~—+ a2 ) —1kic X b P-SHg-S-P
(P; rereq v, S; FEHEA 2y, He; 2MHiKE) OMEE LB5LE2 bR TWED. T
D LI BHCHT VR AEIN T T —% 2 ) — 09, YRERILI RS L &, ThE
Ty, NN V2HFOREIDOMBLLTHLBILTTZ IAMT I FFAVKRFRCAIESR
R TWebD s, ERLAEI XD 25F 94 Y Olicd -7z Hg?Y piipkdnsdc &
CE>TIHFFD (FEFOREX) OBELCKRD. *OdPWALSKFTHLTLED
bDORDD, LEZBNS.

¥cd ) 1 O0FRE LT, BERZHFLITL2EFEINT, —HOEBKFAN,
b —HBRRFANRAB L TWIHA, EHILAIC X 2 3 FE ok §iEn»T w5 Hg?t
RTINS, AP BB /994 YIRURT VT LN EE LKA SR LTL %
7HbDEEZBND. TO L) BREHE R 2HIciX, Sanner H2 I ko THEINT
W58 Y OTEHEERCHD, %1 v L 2BEBHBR TS L -SH EiEd
RELIDD-/7uvz—Fa ) —RRER(PCMB) K k5 +—+2 ) — ko, 1{HLRE
RIZEMEZRATLLLOICHEOMEREOREOHKENRDS. ¥ R JIIESLD O4
YRNVE - DMOBRDOBALLBL T, EELD % YEBTIEE/LEROFEY
EAEL IR 272D, 7% YOHFERIVNE L, BEFBCSy VIRTFhrbR#E LT &,
BATK, BHERLLUNT/ o YEAESER LT E, YUy BRT5EBBC X5
BREUEBANOEEOLE, RO ERYOLBROMERENEL B NS, Ak
BRER, BB VORBFEOBEEEIVERLTRY, T0»EARETKE
BERELRFRTOBESTERER L L CHLIR TS, TOKE, HOERRRER
i, WEINZEIDDBENDIDOLELLRS. WFhicg X, »4 YD X5 SHE
PEHPLOETIBRELT 7V NMTIFO L) REARECEENTIES, 51D
KA & OREREC L5 BMARTRTH B LEL bRk,

E #)
RYTZ2INVTIVFRET 2 )T I PEREGYIR LB ,9%40 v O VaAEE FOHE
R L. Native »o9f VREAEM, LT Z7ILVTIFE) =—LIDEL
REZRLEBT QR4 v OiEEE (SH) 2AkBHEL2AWCRET S Lt LD,
RIEZLCLOFERLZROT LN TEE, KR TREL LEEBRORH LOEHE,
Native se,¢f VEHDK24% (3 EERRILHK15.6%) LD, ROEO ¥ ¥EE/LL
B AOEW, 7.3% (ASEIRG#%T7.0%) X0LEEHMELRLE. BEc X558
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# pH, SEREECEELIRNE, WFhdZORERRESEELE. 7 ras~—
Fal) —re4 2 35°C, 20min fORIGE30E#EERS &, RYIIOEEDIZOTEZ
RL7%. 20K, 3RIBORG EF COEMETREL <, 50~5%DETRH-. Th
wxtL, 4 vass Native 94 Y OEA, TOPERRS VEIEw—F 2 ) —/93f ¥
DIEWD28BREREL Kb DD, FDOHDETI/NIL, v—F 2 ) —fLic XD FLEE
WMATHRRE -7, LLEKWICE, Y valiv—=+a ) —/,9% Y OERE, 7
wafh Native <4 Y OEHD 1.7 fEXZREFL T,
KFEZTRICHD, HigE, HEELH L RMERZETIEE, FEXH
REBCEL BALHFL EFEF.
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Papain was immobilized in crosslinked polyacrylamide gel by entrapment.

The method is based on the polymerization of acrylamide in the presence of
varying amount of N, N’-methylene bisacrylamide, 3-dimethyl aminopropionitrile
and potassumpersulfate as crosslinking monomer, polymerization accelerator and
initiator, in an aqueous medium containing the dissolved papain.

It appeared that the only acrylamide as polymerization monomer decreased the
activity of papain. Then, to protect papain against the denaturating agent, mercury
chloride was used for protective agent. The papain activity was completely pro-
tected by this modified it’s active site (sulfhydril radical: —SH) with mercury.

The apparent enzyme activity of acrylamide-gel entrapped mercury papain was
about 24% (15.6 9 after three batch reactions) as compared with native papain
activty. On the other hand, the activity of gel entrapped untreated papain was
only 7.3 % (7.0% after three batch reactions). The enzyme characteristics of gel
entrapped papain was compared with that of native papain.

Temperature and pH optima were not affected by the immobilization.

The remaining activity of gel entrapped mercury papain showed about 32% of
the original activity after 30 batch reactions at 35 °C for 20 min. In these reactions,
it was found that only 45~50% of the original activity was retained until three
batch reactions. Whereas the original activity of the gel entrapped untreated papain
was retained only 28% of the gel entrapped mercury papain activity. However,
about 70% of the original activity was still left, after 20 batch reactions at 35°C
for 20 min.

However immobilization of mercury papain resulted in a grater amount of
elimination, at the end of the batch reaction, the activity of the gel entrapped
mercury papain showed 1.7 times that of the gel entrapped untreated papain.



