KEaEsasF, Rue=/)L7ia—JLickd
ININA v OEE(E

PSS —ER* o IS B KB
PRUEERI RS BEEYRY,  SSAMLRP
(RRIS74E9 A24R %)

#
BERTEELT SR, BRAES LCEERMBEAY © Shtns., FE
Hi3, CHECENMARETC, BRICH 25 BESLRINS <, RHMOMACE L
55 &5 Enb, REMABEED P BIE T2 V07 I FEIE?P2RALEEE (O
4 V) QABERICOWTHE LR, chbEEEERE, % OEE(LERIFS X M
DECINTHIRIFREEERL 2, TOFRRMBEE 2R, BROREME LW Sk
LRH OUEND - 7. Bl > T, HRREORAENENT, HiclicEE (LriE
FEM, TOEMEBRLOMTREATRIEHRSBROBFULCE LIETHROB LA
EMNEMOBMBRIREINE X RRD, RBTLrIRL2UOH S 7F—-F >,
TAEUH Y — £ EORBRBELFIE LR EEY 0 KRN, XL LR T
YW, BIUCEETEHE?Y, COWTHELR. ARETIR, LILODDLANT, MM
W FCRBEINR, BbRwWKkBEEESTFELTAORS ) e =—rTra—u (PVA
LEES) 23, BR ORI < EELEKkE UCRATIANE R > T3 T &nbd,
COEMEANR 4 Y ORELERRL.

T

X B F &

e BRCRBICHREY ® Lkt o oS v (WiEH 22.1mU/mg) (R
FALERE) FAWE. RECIRT I —¥EEEZNET2HENT, B2TFEREE Na-
benzoyl-DL-alginin-p-nitroanilid«<HCI (SIGMA #1) (BAPNA &mg3) AWz, 8K
ZHELTo PVA 13, FHEARE 500,1500,2000 (AERER) 0bo, kXt PVA
117, EHEAE 1750 (7 7 VIK) ZERL .

PVA aiE/;x4 v DHAS 10wt % PVA KkEREZEER45a DY v+ — VIE—E 8
AWML, ThIEKEED native oA VKEKREY 1 nilx+5E—KCR% L5 BFTS.
CDRAHY EACHEE LS, BELRCY > THEBELR - RRREE 01 ~
Ak, EECIIFEHLT, 4 CETREL .

BEEHAEE EHY® CRLAFECH > TTIF—¥EEZAELL. REK
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i1 1.2mM-BAPNA 5§ (5 B9 A FURNMT 4+ 4554 ¥ 241s) pH 638, % )y
BEEK L AW CTCRIGET Rk, TORIVERY p-=+a7 =Y ¥% 410 nm

BT BHMHSHCIOAEL .

R EBE
rolbEEKARE PVA 0K T 5HEMEE, —RICESEID by VLEELX

SLEBINDCERALNRTVR®, TOUERELDHHLERIDIONCES. &

Table 1. Solubility of PVA14
Degree of Cold water Warm water ‘ Alcohol &

saponification ’ \
High ratio over .
of PVA 95% Swelling Soluble Insoluble l

1 80% Soluble Insoluble —

High ratio below
of PVAG* 50% Insoluble Insoluble Soluble

* polyvinyl acetate

i LED PVA ORI 3B K TEDEBRT 55065 545, KRBMEMAL R FhIEE
BLERW. £ CCOWERXRAL, TEHEF 3 Y0 RVEY VLEOH~ER
KTHAIC LW PVA 285D RD L5 RLERT-%, ¥3, PVAR45CORK
e EB L B ABOKKFCHBEALL. TO LBEKEREL, BREX A 4/ —N
hic BB L BKER LD OREKLE PVA LU CERICHLE., T LTLELE
PVA % > O'THIR O KN PVA 07 VLEZERICHE > THIELE. TOMRER2IC

Table 2. Degree of saponification of each PVA.
Degree of Degree of
olljenglg i?za(l)tfi on saponification saponification
poly (mol %) (after treatment)(mol %)
500 87.6 —_—
1500 82.5 —_—
1750 95.6 98.7
2000 98.4 / 98.6

TF. CORBEIDEHELRE 1750, 2000 Db DOREEBE TR LA E KL ETT, 500
BIXIS000HORBHELE W EXFEIN, EBCEZOED OREEZRLE. DK
BKICEFENEYEAELT50% X 0520000 PVA 2RI OBRIETEKLET 3 LbThH
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TR T VLER ERL, BKCBETGN (F VMLEORY) Ro0d s EERES
NedbDEEZLN., T TLOHEHEN DD DL, D220 PVA 2HWEKEE
OKHIC PVA ik REALBEOS VIBIKORBRERIMKEZ L bz, Bbg PVA
HAREARRIRIB R V&2 DERFEO/KTPIC 1 BRIR#H LA, cha D HMLt+aERL
BREFOHADERZHEL, RAMOERZLEK L. ZOHKR. M1IRT L5 IE
KL 7z PVA ik, BokZEWRmEL, PVA2 20 $HEKHARLAbOKK

ht
N &

Residuyal wei

(=)

PVA:2000

40 50 60 70 80
Water Temperature ( °C)

Fig. 1 Thermal stability of PVA in water

—e—: treated PVA with warm water
—n— 1 untreated PVA

N 5~10C BiEKCH 272, e OMBKMRIFEEHESE 175000 X b P 2000 ©
PVA ©Ji»5 CRERIFC60~65CE T2 tiibhrotc. ULOKRLD, EE
1t PVAHIRHEM & Uiz, RKQE 21T - B EAE20000 PVA % F i dif L.
2284 vk U, —ROBENIGOEA, £ OXIGEEICIZ3S~40CHEAWLNS Z &
#8 PVA P 2000 3 X 081750 12, K& LTHARIATES 0L E L2 bhk.

ODREBERIBIES(CONT

a) HEB—EOBAOEE({ o4 v OFEKE. ¥+ PVA P 2000 (GRAME) 0—5
& (400mg) Ic, BaRBOBHR 1 Y EAKEIREEEL 1 ¥V OERERISZTR -
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. BER (0984 V) OBIK X 5, 12.5, 25, S0mgEiE X v, #ERIBCHZD, KD
AL TEDORIGR TR >, HER4.5ciDY + — VR THEHEZEL THERk e V4
fEEIE LR ORLE (F9100mg) ZREFEL, 15AG3 O 527 4 v a2 —fEABETCTK
BE Tt RIGKEL, H1EHE LT 5ol OFMEAH (0.02MeL-> 257 1 v &
0.008 M«EDTA+2Na) ¢35C, 304fiBA%E -+ S5 & HICBRE2FERLI L.
ZD#%, BEREL, BECKDTHERER 2 nl L EHE « BAPNA 5 nl %1 2 E #5580 Sk
Tl ot TORGEEZEGEL TTRWZOHEMER R b D%, K 2K/RL k.

/
|

Relative activity
S
T T -1
\
G%
[=]
=]
[+ -}
=
0
(]
O

(PVA :400mg )

1 i 1 1 1 1
2 3 4 5 6 7
Number of assays (time)

<
[ N 2l

Fig. 2 Effect of the amount of additional papain on the activity of PVA entrapped
papain. The activity of soluble native papain is taken as 100%.

cOEER, BEINEUEECEROES, TOMERR, BH#E50ng/400mg PVA ©
BAYRER SMISGEUOERERL 2. BR0ngAEOEE, AEREAIZE 2 TW 5
(BT 2) 7z b, LERMEEZRTHOOZ OMENTEEMEII2ZBEDOM NS D LR - T2,
b PVA £ 400 mgle ot L156~25mg DR B CTHH C LBEEL WD EE X B
z.

b) MEBE—FOBAOEE 4 ¥ OFEM. BF 4 v OR20mgic PYAP 2000
#H1g 50, 100, 200, 300, 400mg % & 2N 2 EE L o4 Y 2B L 2. T OEKOESEK
i, M30kiek -z, RISFERMEERABCL TR -7z, TORER, MiEES
HE0CORVEAEL NS (B0, BHEIHRCHEELLZIOLELORS) M
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KEHEST, BVEZ LTI =Tk B4 ¥V OEEAL

_. 60
S (NP:20mg)
i A
el
a0 &**@<:“\\A\\‘ (PVAmg)
= E\U NG 400
3 B ] \D\c:\\A\A_—_A 300
e &\m\\
o 20+ 0200
>4
100
o0 —o—0—o0—o0_

1 I 1 L 1 1 1 1 ?_-?50
1 2 3 4 5 6 7 8 9 10
Number of assays (time)

Effect of the amount of additional PVA on the activity of PVA entrapped
papain. The activity of soluble native papain is taken as 100%.
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SHEVERAE. & OIEVEAL, REW S D E 2 WHK20mg %0 PVA 813 400 ng O 45(1:20)
DO, RIFREIEL A4 Vv RIEBEND T ERbh- T,

Fig. 4

[ o]
T

Relative activity

OLllllllllll
1 2 3 4 5 6 7 8 9 10

Number of assays (time)

Effect of total amount of PVA and papain on the activity of immobilized
papain.

-—m—: 315mg, —0—: 420mg, —a—: 520mg,

—a—: 630mg, —e—: 735mg, —o—: 945mg.
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A1 20 FIR CREFRERE 01 YR/ 5NRD &b, RICTDEAET, 2KEY
2 2 B0 RIFREE/LHFARCONTHRE L. PVA P 2000% 300mg~900mg % T 6
BHEOBKCRL, BMEAREEL Yoo FOMILBIEHKEE L. il f ik THEbR
IEXREETRS L. RBCOEROBACIEYD 1| JIGS £ 1C30n OREE K CHAkZ
il T bRt RGEREDS. TORBREX 4KRL. COFADREIE/LYNIER S
MISEOHA (1:20), IULTEHZEL45mDY +— VTHELLRD, FOXREREIEZ
—EThHBHMR, HBEOEINRELBDTHS. LT D400~700mg % FH T [FHE LBk % FHE
L7cia, *OMMNEERS LORERZCE V. chiextl 300 g Déa, HIKOEI R
L RRFRENNI L R DeDd, BREBWICKREY, %% 900 ng DBACIEFICIEEKIE
TELeDh, REREEHEERRARCES Aok, LRABCEBRIEEOEMB IV
B EIN D B VRERERE OO, HMFEEMEAELS R>TL % - k.
BEBERE U LOSREXVEKLELR PVA P 20002 &% E L, %D 400 ng
£20mg DA VR EZR 4.5cm DY v — LVHIBNTH—BARK E Lk, BIEZERL
TREE e Y28, ZOFEEDZHV, EEED, #0IK 2 L3sEL5EE: RS2 T
BoeBRERSICRT. BHHERXIEAHORLRTE -2 IC#EL, KM o1 ¥ DE0%E

Q\Q —
60
LI
b = [ ......
= e,
540_ 00...0.....
~ . ®
.....
g B LI 2P
.?:20— (NP/PVA 2000 : 20mg/400mg)
2 -
1 1 1 1 N | ,
1 5 10 15 20 25 30 35

Number of assays (time)

Fig. 5 Repeated use of immobilized papain. The activity of water soluble native
papain is taken as 100%.

S DEZRL. TLUTRBBRACETL, TOEAR 1IN L1 BRETH - .
chix, &0 PVA R, KBEEHEBSTTH 5D, RKLES, HEwRLERET
i, TOMEEZRL ST, RPERORKRKEC X DKL CikIb, EHL Tk,
—IBIRIRL, TR BEORERR I > TLE D EELLNE. BEBZOR
HMATEZOEKTOEHEGL—HKLTWBZEXHEERALTWS., Lalksd, Hckige
BREKCBERL, BAL THEELET 52T TH50~60E 3 0L TEWERE L Ho
EEERAELN, ZEERBCERINSABE, EEBERNOEHFIANTRELS
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fnd&, PVARBELETE/EKERVELCENbhsk. &k, CORK X 5iEE
EKTOBLEBIUCESTFREE L OGS ECE LBRAHE KL TWb,

® #

KIEHEDT BV e=v7ra—n (PVA) Ik B,094 VORIE(LE, % OJHEI%K
HEREL, ROKEREHL.

1) 10% PVA KBRICEER 4 V&M%, TORAEIRYBAERT S L
A e oA VRS R

2) HHMU» PVA REKLIETS &, K7 & PVA 3EH IS il v 1L
A EHL, ThzHOTHEL A PVA HIKORUKLERTHIML, &8 PVA O3 b,
HAE20000 PVA 23, Eb@EWLiif#ukiez /Rl .

3)  JE/KALEEL A= & EE20000 PVA 400mgicxt LEEF (2,94 ~) 20mg (20:1) DH|ET,
4.5m®D Y v — LR THBL 2B LB & B E AR L 2.

4) X3 U THYL EE 4 ik, 3R EOESKIEZITR>Td, X
ECEWEEELZRL .

AR Z T DB 0 HIEE, LB F L RRREREIETEE, T EHK
BIRICELS S L LFET.
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Immobilization of papain by the use of water soluble polymer: polyvinyl alcohol
(PVA) and the conditions for the preparation of immobilized papain were investi-
gated. The results were obtained as follows:

1) To the 10% PVA water solution, papain was added, and the mixture was
lyophilized, so that immobilized papain was easily obtained.

2) The PVA previously incubated in warm water resulted in a rise in the
saponification rate, and also the PV A support prepared with the above PV A resulted
in an increase in the thermal water stability. The PVA of 2000 degrees of poly-
merization was the best thermal water stability of the various PVA.

3) Immobilized papain prepeared PVA and papain in the proportion of 400mg
to 20mg in a schale of 4.5 cm diameter showed some favorable properties.

4) This immobilized papain could withstand the continuous reaction for over
35 times, and showed high activity and stability.



