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W O WRTERLZECLBERG &G FrETRHEgEHBYREE., LREGE
FH.JELYW P WBEZREER(SESA) TR KR BE KRR pH=10.8, SESA:2.0
el BN ERMAMEEENR S EE Y (ABSE-F L )YSH A LG 5580786 & ik ay A
FAFR pH=7.5, BEaf[E] > 10h, huNe M N 168 ~ 308u/g & L ud, By & & & LI A58 15
K 106~160u/g B, et E MK ENRRERR (>52%). BELENHREELER
&, FLR e R B 250h,

X9 By BElk, &4

BRI EEN RS R M S BRGNS ERTRY, B, Tk
TR EERBAMIES Colgate Eneryifx 3PV KM, R, XMLy Kk gERE X,
BFasMElEE, SHREME L ROEH, $EEETHBAELABEBEXBRERZRT
KFEHLTREY, EBELMEXELEH T VI ENHREE, FRZ -RIEHEN
MmERE. ARESCERBROIEME LR SEXENEE, yAZIX B8, iFEH
RASMEHEOEEABERET T EMHELS, NEAREGH—EREXE, H
LLE IR Rk, TEEK AR EY S, TREHIEESKERE, RITA—
g 5 RN E FERIBE AR &, HTIRISMBE S LTR, ERERFEAEH
BHEE R et NN R E R, TMAE M ORI RS . Bk, FLELSRE
B, Ak —-HATRESAHESENSNERE. RER—IE4L4>KE, 54
“u MR BEFFERBRNERYL, SEFRLZBRR/D —BoLE M IR LKEHL
EEOMS, HAKXTMOREN R RMNEN R, 1987 4, -0, BXHCHET
BHEFMELREANEAEUBHEESRBE I VERLNGESRHFRET —&£HK
ER.

BB T REMEBEL RN, R T 'L SM--HEREE ZHWE LK (SESA) R
HEBMEEFHM L ERL(ABSE- )N BE R R ABSE-ZLLBERH LGS
EBERNRERT, HEETRSLIBHEMNEEE.

1 HEE5F &
1.1 #§

IHEHEXREMRAEETFHER.
AXF1995F 8 A 21 B,
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1.1.1 BERsRE: BLERn Ik A & 44 Bl A8 (78 &b 45 : LIPOLASE 100T), 3% NOVO &
AER, MAMER TR ELE . WA 2 .0 000g M558, 1 F 0.05mol/L.pH7.5 #
BB A, HEFE 200ml, FHHEEHRMEVIEE dmin, B0, REFEEREFK
EREH, BHEELERE.

1.1.2 R HMEEZBERME(SESA): TR, IMHFEMTEHET £,

1.1.3 &%, IHE gL wEsys, ARFAETAMNSAE~ iy
i,

1.2 9FE

1.2.1 BEZLIEHREANE. KRERERGRELE, T 100ml BELERS, MA 15m]
BOBETH, 12ml 0.05mol/L BB B ¥ (pHS8.0), S50°C HIB /K In#k B H B 30min, 7B
SEABRKE, KLY, BEOHA A AU e s R,

1.2.2 BFEREINGE TME . WOICAR(8]. fEAY Ml x I8 4%, BRI I E B 52 T AR S
BHE I ARE M, MERRIEBNIE ), GRS RS I ENME B R -8, H
EWEHREARAD 6%,

1.2.3 SESAXEME. HUR[I)H SR ERETR, REITEN SESANE,

1.3 FERFBRMIBEEL %

1.3.1 ABSE-BZMHE: KN T EH SESA, T, ERMNEBAK, AEM Nay,CO,
BEHAT P HE 6.0, BEFEY. REWIENELRARP, A 80C KB 10min
&, H 1mol/L NaOH 87 pH £ 11.0, 48857 80T TR R S0min( {R iR 2  F NaOH 4
¥ pH 7E 10.5~11.0), i3 88 /5 A B /K R4 @Ri%k, 15 ABSE-# 4,

1.3.2 ABSE-ZZILrEBASAIRE . ¥ ABSE-ZE 2 B2 T HEAKP, Kk, ¥
TIEFIRA 1mol/L HCI #1 5% NaNO, B (1g TR LM 3.5ml 1mol/LYHCI, 3.5mi 5%
NaNQ, ), 7KK 1 P PE R B 3~ Smin, I8 JG AT # 0.05mol/L HCL ¥E¥% 3 K, HH%
AWK 3 0, B T E ARG EY STEE A — & 1R 3 0 A8 7B v i b, vk PR
B, AFERK %, B LR BB, BEE T L.

2 BHR5i#

2.1 pH XEL R E IR m

44 5 SESA # KB T REEE ), % 2 pH M I I B %, B &2 SESA 5%
#y)F K, T 80C TH 1mol/L NaOH MV A pH, R4 H, BB MEEMNHBL
. ERMEA 1 R, BRBKEMNSE pH #ME K, pH % 10.5~11.0, {iEF SESA 7
e POEE pHET 11.0 /T 10.0, S ER SESAEE 2 FEHEENZE TR
2.2 SESA BBt ESEELEEFEHHR N

SESA A BB E T ERMERMEMIME 1 TR, SESA MARRE, BBM
BERE EXHASTEEAEBEELIRS.
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Fig.2 Effect of SESA amount on

immobilized lipase activity

1 pHXM&E# 5 SESA BHL T W W
Fig.1 Effect of pH on the etherification
reaction between silk with SESA

O Immobilized lipase activity
& Residual activity

¥ 1 SEsA RMB|HERLBRN
Table 1 Effect of SESA amount on etherifing silk

SESA/Silk (dry weight)/g 0.6 1.1 1.6 1.9 2.1 2.3
Etherification ratio/ % 10.0 11.0 16.1 24.5 39.2 48.5

ME 20/ {,SESA 5FL 2 Wk 2:1 8, BB E LB ENER. X SESATNA
B/AFIHESR, B8 58S SNERESL, BEBREERK . X SESA MAR KT HER,
Bk FEREARNE, RiE LB AL EE SRS NREE N E TR, X
REREHTEREAHEZ, BRBSRENEZSE S, BB SREW, TBREEHAR
FR# T BB 7E HE 1k B A MR, fE Rk S0,

2.3 {REER R pH HEEAEREHYIR R

ABSE-Z#4 BRALE. BAFHSRIBNEN AR pH B9E B+, 2 SEE{EE,
A% oH (M EBE AR m, R WA 3, hE3 AR, BBKEN pH % 7.5 B EE
LBEIE S R . pHIRBRYERT, B2 LEEIE H SR EBEIE S TR, WM pH TS
RTHARE. BV BERAEERR, &0 HERE584EH BT 5
S RzarE E AR, SR RS TP
2.4 EERMEELEE KR

ABSE-BZEAALRE, B4 JL0F, A E AR A G ok B HET B R, tnf® 4
B, RS EEAMIEAMEABEN Y NTIEE. R UBOEIREKETRE, X
FERHE, BB EAMERY EF LERMEEORBRRE, VB ELBES
BRE, BEROMERS, GRS R RR K, B, B E L E h E
ETREERA. AibEX, PUSEEEEENRERME TR LRTEE, NEE
w0 R ARRS, A EABSRRINEERIZHE 168~308u/g B, FREEELE

© PERFRMEMHARAATIKSHEST http journals

im. ac. cn



14 L PR A Bt A - T 9t

BIE 1A 106~ 160u/g BY, W HHE

120 | teo ELEBIE R E R 63% —52%.,
/\ 2.5 (BECEHAR BT ALEE DI

T ol / loxs  memsmEnk 8F @R
i < EE M. BRI RARE
%é 80— —403; "W, k2 o] W, @B EATF 100
i ; 15 R EELEOEIRLPREMNT.
L TP < EMEECEEERTRE 104580
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Fig.3 Effect of pH on link reaction %H@Eﬁﬁ’i[ﬂ. E i o- 28 40 78 [ 1]
O Immobilized lipase sctivity EHE R, B LBOT RS &

& Residual activity X Activity recovery
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Fig.4 Effect ol added lipase amount on immobilized
lipase activity

C Immobilized lipase activity, & Residual activity
[ Recovery of relative activity, ® Activity recovery

YERTBE R R B E LS, RIBKET L AUA T 10h,
2.6 BEE{tlEbisnEtt

HEFEEECVEVRRERSHEEH, ETERER, ERBEESS, WA
—EROBMAORBRE TR (RS KM ERILY 1:0.8) KB B & & 2 L1258 (8 H
BY Tu/ml BB ), 7 S0C THAK N 25h, REMEMKBESY THESHME T,
WT BB, EEEEETE 10 %K, B KRR B IR —E (L 5),
B L RE LR RITE R R — 2, S ML 250h, B AR B E L MG Y E RIERE
YEZ R RREE., XP Rt FHAS KBRS, =AM E R R4 pH A, AW
SEEHS KRG, HRITREESRE, T BE pH THRYBEENEW, REEE

Fig.5 The stabilization of immobilized lipase

© PERFRBEDHRMATIRSHETD htto://journals

im. ac. cn



92 £ B I B ¥ # _ 13%

4. Tk YZ Tk
3 # #

¥EEE, MREENEELSIENELS, WM E < EBEE, ART gk
tr&pk, E5BE 2 R0 MR Z B B (SESA) B, X HH BN EELEERX
RESE B E, MU KKK TREERM B MRS, B3 T BB iEtk. 85
ML & HE, AEARA LBRE TX, BetSnRetin. Wbz
KBTI B Eb, B, FoER L I E (LR brse & L3 Tk JUAR 0 e M 4
LK B R

¥2 MKHEMEELHTHHES
Table 2 Effect of link time on immobilized lipase activity

Link Immobilized Activity Residal Relative activity after Relative activity after
time - lipase activity recovery activity storage 10 days without storage 10 days with
/h Ju-{g silk) ! /% /% a-naphthol treatment/ %  «-naphthol treatment/ %
-2 96 32.0 45.2 71.8 92.0

4 116 38.7 40.0 82.2 94.5

10 146 48.7 18.0 93.6 I

20 150 56.0 14.3 96.5 -

32 152 50.7 8.8 98 .0 : —

il AP R R o1 FZFELE TR KA ERES M T FRAHAE TF, F il
£ ¥ X W
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Study on Immobilization of Lipase on Silk

'Cao Guomin Huang Jie Gao Guangda
( Department of Chemical Engineering , Jiangsu Institute
of Petrochemical Technology. Changzhou 213016)

Abstract The conditions of the lipase immobilized on the silk and the stability of the immaobilized li-
pase have been studied. The results showed that the optimal conditions for the reaction of the silk
with p-f-sulfuric acid ester’ ethyl sulfone aniline (SESA) are pH 10.8 and SESA 2.0g/g silk. The
product p-aminobenzent sulfantlyl ethyl silk (ABSE—silk) was diazotized and linked with lipase. The
optimal pH for lipase linked to diao-compound is 7. 5. The link time is more than 10 hours. When the
armount of lipase is between 168u/g silk to 308u/g silk, the activity of immobilized lipase is between
106w/ g silk to 160u/ g silk and the activity recovery is quite high {above 52 % ). The immobilized Ii-
pase is fairly stability, its cperational half life is about 250 hours.
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