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Table 1. Effect of various photocrosslinkable oligomers on
residual enzyme activity.

Residual enzyme activity

NK-ester ‘ —
Native papain (% ' Mercury papain (%)
None 100 100
9G 51.5 65.7
A-9G 3.7 15.3
14G 59.9 72.2

A-14G 2.0 9.6

OD %2 ME L, ZTOEXELl. KRT, hXb 14G, HIH polyethylene glycol
dimethacrylate (n=14) RHKHBEZICS JISTHEIRNI L, Blcw—F 2 ) —{Llc X
DB HRENC L2 B,

b) NK xXFI)L 14G DBERICHEKIBZTEE £1X0, RAELENK 22510
b, NK =25 v 14G 23,994 VLB X IET HERIEN/NZ 0T E23%hd - 7,

Z @ PEGM (14G) #HWT, HIc Z OB FICI X E+ 28 2 AR SR U7,
NK 250 14G »RiEECHEL, oo 1ml #EEXK (6Gmg/ml) 1ml il %, 3040k
M4 5, £DH, EVELF 1ml 20 2 35°CT 1553 fiEME{r LEE s5ml %0 x35°C 154>
MBS & e, TDOHEHIE, RERT, TIEEL RIBIEAEDIOEI00% L LT,
K 1wRrL, NK 22570 14G OBEENRS /nbdeon, Native papain O7E#E
AWK T+ %5, —Hre84 v 2B b Hett ¢, tOFEWE (-SH) 2B#H L%
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Fig. 1. Effect of NK-ester 14G (PEGM; n=14) concentration on residual

enzyme (NP, MP) activity.
—o— : native papain, —e— : mercuri-papain.
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EHOENUDT—F a2 ) —LLTBL &, L DOREYRLESNSEHDD, NK =2
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LOBEMBRE, BRI EFVERMLELD I I L,

¢) Benzoyl ethylether OBZ(CHFKIZTEE NK =z 5 14G 2 ¥ X¥,
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EAo ¥, hydroquinone #4%H) 2%, ZOX Y T v—C 1 BEREOWBEX RN T 5
TElky, BOMTEANT TTHC LM TR UL, TO X5 EE 2R oK
b3, rered v OFEHRIKE, EOX 5 REEERBIIETHIONCDONTHRE Lic, #EA &
LCEA Lk BE &—E&%8% K (6Gmg/ml) 1ml dicinx, EEED, EHidl, KIS
BTotce FORRZXE2IRT, TORHETE, BE O vy ~OFEIIZ, WA/

Table 2. Effect of iniciator (BE) concentration on
residual enzyme activity.

Benzoin | Residual enzyme activity
ethyl ether 1 Native papain (%) l Mercury papain (%)
i |
0 \ 100 4 100
5 | 91.2 95.0
10 | 93.0 ‘ 96.7
15 92.8 ‘ 95.8
20 90.7 1 96.7
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Fig. 2. Effect of resin weight and enzyme concentration on apparent activity.
—as— 3 native papain 15mg/ml, — X — : native papain 30mg/ml,
—o— : native papain 48mg/ml, — e — : native papain 60mg/ml.

BB IER Ute, BEREREL LT WEEHMAE (100mg~1000mg) i, &EE (15
mg/ml~60mg/ml) ® Natine papain 1ml 2L, FFEDRILZIT » 72 T DR,
K B s N3 218t - T p-NA O HER LT+ 5, BAEH 1000mg TEARH D 2R E
INTLEH, FIIBREECI D ZTORERIRERD, BERIMMNT 21Coh, BE
RIMET T 23D b, & OB#RE L p-NA IEDBRIC OWTHICKET L i,
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Immobilized papain (enzyme mg/ resin 200mg)

Fig. 3. Effect of immobilized papain weight on productive p-nitroanilin.
The weight of p-nitroaniline is an apparent value.
(A) : total weight of productiv p-nitroaniline.
(B) : productive p-nitroaniline per enzyme mg.

XDCHBLBEENL MP W, EE@OEEZ KD, X 3-A 1k, @4 p-NA &
%, X 3-Bicix, @iifE® 1mg B 04K p-NA BHR L %z,

AT CR L R BERERT (5mg) Tix, 12ISER LI ® - R p-NA 1, W3R,
TR L% EFRPCHEbIRTL 2 RHTOLR p-NA OB, R 2/ T
M3 %, COMREZRABOMBKCTOMBEAER P-NA BE LUK 3-B Ki Lk, BRIEE
DEWE, MU 1mg BRY0DOHE p-NA BHIHRACHENL TnWE—EF p-NA B (s
DR WIRER) IKESL &2 bR D, TO#EL S PEGM £ifgx, —Eofafn (p-NA)
WEFEROT &, R4V 75 p-NA ORIENDOEE IS lET 52 LR %2
bo, REBELCOWTIE, oz s 7I /8 BlrEsr€4y, TAoTIy, vz
T4 vieE) ZEKENT 5 LRI EDRRPEIN S, ARITALT Iy, HEL Y
ZHWV 40mg ¥ THRBICRIN L T O EMRZRE L2, BOWERIZE SIARh - 7,
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Fig. 4. Effect of p-nitroaniline concentration on adosorption with resin.
—o— : standard curve, —-- — : presumptive curve,
—e— : added resin 200mg.

Bk Lk 5ic, #Ag 200mg ~O p-NA ORERBI—ETHD, TOMMBIELL
#12 p-NA oiEHfh & T (bR TRT) ©hsd0 &EE L by, ki 200mg
it U, p-NA1ImM (loml) #ET®, #BEHCELRVDHOROL, ImM F TRIRE—
EORER (54.8%) »MRich TWw5,

¥, BEBEES LT - AR 2 2L, BCREOXTIEIANWEDELD
N5, wkickig 200mg ic 1ImM @ p-NA % sml~40ml {0 L 2B EOBEC DN TR
HLU RPN 5-A K, FOEEYS Lic 1ImMp-NA10ml X472 0 iIc B L 2 5 Bt
+% p-NA OHEHE %K 5-BiR Lk, *O#HE, p-NA OHEIAIN 2 OMCEN
LTHY, BRECEBEREIHERCIV—ETHILICEL bR, ¥, HKfT-
R L BRSO P NADBRERRE, DD, MERBCLY, BERKIRESCT L
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Fig. 5. (A) : Effect of p-nitroaniline volume on adosorption with resin.
————— : O. D. of ImM p-nitroaniline.
(B) : Effect of resin weight on apparent p-nitroaniline. The
apparent p-nitroaniline is taken as additional 10ml p-nitroaniline
on the basis of the result of 5-(A).

3). BERtEROEIHERIC
AR DO TR L #EE R OFHEICE L T, iR CTHN@b TH 505,

CORENBEEDOBRADF TS HEMRIGICOWT, HICH L RAL ko B
4 v 1000mg %, # 7 2iFi@% (G3.70x150mm) i & v iFEH:(LH] 10ml 2FEmL, 35°C
« 1043 FHEMEAL LR BIFBT %, < Huc BAPA 10ml 2% L 35°C C204) il £ R G %
e - etk, 30%118 1ml 2 AheassdicikiliF@ L, OD ZRIE Lk, #AER, 25ml
DIBHE I TLERE Lketk, ROEMHAL, RIS 2Thol, TOMELK 6 KRT, HIX1[E
HOEM2100% &L, RERLL E2T, BONLELZLTOEERLL, HMIDEERL
RIGXR BT &, RIGER p-NA 0812, AfcHnl, THHORIGTY -7 K#L,
E1EE OIS X 3IFHEDTEHEDK 3 5 O BERORINFR 3G izt La¥bd b,
FLTERUER, FROBEHERBRAZCETLTVS, TORKREL TR, BERSITLE
RYIOKIE~DO W LMD M, &O0Fr vOMERMBRONRIC L 2EBERNEXLD
nod, COifE >, © ORFEELEEFEIX80~100EILIS OMRIK L, il H 4308k & HEE
INB (CREERTIZEL14MR, 19E#E LRIE), T Tk, 1RIGT &ic 26ml DL
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Fig. 6. Repeated use of immobilized papain. The activity of number
1 of assay is taken as 100%.
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In the previous paper, photocrosslinkable oligomers were found to be useful
materials for immobilization of papain.

The photocrosslinking reaction could be occured very easily and under very mild
conditions.

In this paper, the effect of the immobilized matelials on the papain reactions was
investigated.

It became apparent that an initiator (benzoin ethyl ether) had little influence on
the papain activity, on the other hand, photocrosslinking oligomers (polyethylene
glycol dimthacrirate, and the like) had serious effect on that. In such cases, the
papain activity was remarkably protected by modifying it's active site with mercury.
And also, it was found that the reaction product (p-nitroaniline) was adosorbed by the
polyethylene glycol dimethacrirate resin.

The adosorption rate was approximately constant for each resin weight, and
decreased with an increase in immobilized papain in resin.

This immobilized papain showed the excellent stability for at least 20 batch
reactions (presumably more than 100).



