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Abstract

The industrial application of penicillin G acylase (PGA) requires efficient methods
for immobilizing the enzyme, which yields a biocatalyst with high activity and stability
when compared to free PGA. This study constructs the immobilized metal affinity

membrane (IMAM) via a series of chemical reactions to sequentially couple 20ml 1.4
M NaOH, 5 ml epichlorohydrin (EPI), 24 °C, 150 rpm, then immersed in 25ml 1M

iminodiacetic acid (IDA), 24 °C,120 rpm,12 h, and 10ml 100mM copper ions on the
regenerated cellulose membrane. The condition of PGA immobilized to IMAM was
examined. Under the optimal condition, a copper ion of 75.6 + 0.3 pmol/disc with a
PGA activity of 1.8 U/disc was obtained. The immobilized PGA membrane (IPM) could
achieve a broader pH tolerance and higher heat stability. In addition, 99% of the residual
activity could be retained via a 16-times repeated use within 40 days of storage. This
study also determines the kinetic parameters V. (9.62 U/g-membrane), K.,(16.83 mM),
and the energy of activation E,(4.2 kcal/gmol) for the immobilized PGA membrane.
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% & 153 mg/disc (P p Sartorius > Germany ) - penicillin G (£ MDBio > - %) »
6-aminopenicillanic acid(6-APA);p-Dimethylaminobenzaldehyde(DAB);
Ethylenediaminetetraacetic acid disodium salt dehydrate (EDTA) - epichlorohydrin
(EPI) » j&_Tedia = # (pLp Fairfield - OH » USA ) ; iminodiacetic acid (IDA) ( pip
Geel > Belgium) o His BAISL AT E B P AR ERF o

% iF 3o #5(Z323K > Hermle, Germany ) 5 /% 7% 128 32 % 4§ (SB303, Firstek,
Taiwan ) ; 3 &% ;% }2.8 32 % 4§ (OS1500R, Firstek, Taiwan ) ; UV-VIS 4 3k & 2 i%
(SP-830, Metertek, Taiwan ) /& # ;% gk fm*2 % (one shot, Constant, England ) % %k # -
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Germany ) - JE8 100ml 4= R PGA i  /oilikde * 2 3+ J\(D I. water) #F ik
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#-% ke dee 18000xg  ~ 20min 0 T B [10,14] o #F3de PGA 2 % o
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RCM ¥ 55 d - k7|1 8 F Jigig 54 EPD IDA fosv 32+ 8 & 2 & 454 o
[12-16] > AL 12 25 chk & 5200 = 2 g3 3g @ 38 {7 o B-F] % 2 RC WOz &
¢ 7z 10 ml D. 1. water > 10 ml 1.4 M NaOH, 5 ml EPI > & 4= 4] & 24 °C ~ 150 rpm ~ 14h
B F 216 D.L water /& RCM %% = 5 3% > 2c% & IMIDA (73 & IM
B4R ) 0 2 24°C~ 12h B F M o 25ml ~ 25mM FRfidF AR F M 1h o £
& Cu2+ ZRisfl* ¥ (10 mM B B % e > pH8.0) JBRA =X » 4 %
AL C2t IMAM 2 & = 2 4c@) 1

T~ AT AR R

(= DéF &+ & 47

IMAM %1 # % Cu> % & #1€ > £7 10ml 0.1 MEDTA 7 i% i i% 1 ho fc &
e o 1 4k sk & 2+ (Metertek SP-830 > Metertech ) @ # 800 nm Jewi] T Cu?t
JER[11]
(= )39 kAR %
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41 * Bradford 3-v B> 2 > * £ 0o iﬁ‘-é #-v (Bovine serum albumin; BSA) ¥
B Fe B R B3[17] -
(Z)F# EIR =

PGA & 14ip] 4% * Balasinghametal @& * 1+ & j2[18]- 2% s 148 = (1U)
TEF A4 37 CorpH®ES0 24 & 1 umol 6-APA “1 3 chpt % £ o

(%)

« E 2t PGA 2. pH & fof 4 Ll 2

3 H it PGA 2. pH Bzl > Z -7 2 PGA "%E* 25 C -7 F pH
B (3-10) B Th™ » K15 REF T PGA FE 2 hif * pH E o A 4E A
Heipl3# 15 BRI PGA #7E H5k v i 1 F fg pH @ 50 21 PGA 42 T 4
'ri(%)=(-;;v |3 18 B 2_it PGA & 1)/ (Bif It F & pH & 9% 2_it PGA 7% 1£)*100%

FEUSE - BE PGA 2 #4E TRl > BH 2t PGA R >0 7 FIE A (18-70
C)’ T RERAE PGA M2 B GF BERZ EME - #Bﬁ:wﬁ%iﬁi do b it o T
BUHERZE -

g 2k by 2] 2
4/ “ﬁ%ﬁgf\‘z{f\ﬂ

-~ IMAM 2. Cu’ £ % IPM 85 38

EEFZZHF T IMAMHEF &8 Cu’ 8 2 IPM »c% > $ IPM 2 7 [2ig
R SR 4eBl 2 B o IPM 2 75 5 ¥ Cu® 8 4 23.5 3] 59.3 umol/disc P -
IPM 2_ &4+ d 0.6 U/disc 1£38 T 1.1 U/disc’ 4 Cu* "8 % 75.0umol/disc IPM i£ ¥] 1.8
U/disc(B] 2 2. ¢ mz_w Z3Ri) o &2 > PIREE4F % * 8 =t 2. IPM & AR E M3 % (4o
B2k ez v MIMip)d W22 & A [PMAAREMED 14%%EH I 65% -
e ¢ Cu® & i | 75.0umol/disc Eﬁf‘(ﬁr:% FAF R * 8= IPM & a8 45 1 6 100%
(a4 4 1.8 Udisc) o d v £ Cu” "B RFF » 47 IMAM F 48 { % Cu®”’
4o PGA 2 =& 33 e fo 4 4 > & PGA 8% & IMAM %o T4 Cu2 R T 75.0
umol/disc » Cu® " § 4 % v PGA 2 & 3 4 3Ackt s & IMAM + o

=~ pH E{mif B # IPM R

17 pH B8 IPM E B s 2777 » #9377 pH E:2% 83 1 10> § %

98



TR b FRACWE R L T RS 2 6 4§ STy
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%1 pd PGA4rIPM 2 & 1 it (E)) ~ # 4 & ¥ #c(Kp and Vi)

EUE Ea Vimax Km
(Kcal/gmol) (U/mg-protein) (mM)

p ¢ PGA 7.5 1.23 3.71
IPM 4.2 9.62 16.83
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