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Investigation of nano-colloidal gold to the
bioconversion efficiency of penicillin

G acylase

Chih-I Chen, Pin-Hsin Chen

Abstract

In this study, we focus on the effect of nano-colloidal gold (CG) on the conversion
efficiency of PG to 6-APA. Those influential factors under study are CG particle size,
addition amount, pH value and solution temperature. From the experimental result, it shows
that conversion efficiency could be increased 2.13 folds with the help of CG. The optimal
conditions are as follows: adding 0.05 ml of CG (D = 46.5 nm) to pH 8 PGA solution at
37 “C. It was also found that CG could lowering down about 11.7% activation energy of the
PG hydrolysis reaction, which made the conversion efficiency to be higher than ever. And
CG would be reusable, which could maintain the conversion efficiency of 6-APA nearly the

same even repeated used 7 times.
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blue > FEHE Bio-Rad Lab /\&]
Penicillin G potassium salt (PG) » B 5 &
MDBio /X &] ; HoAth # it Ry sl BE4R DL | -
2-2 CG = #iffi

HY 2ml > 1% HAuCly il AZEEEK - #S
fEE 200ml - EHAOREER 0.005% >
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3. FRRHEETER

3-1 CG RS s 2288
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(trisodium citrate){E Fy 3B [FH] » 4% _F i
BE2-2 CG Z%iff > 27 HAuCL B %
fiE CG Rrf¥ - finA 1.865ml, 1% trisodium
citrate {EBLHE CG solution (4 1.47 x 10*M
HAuCly) » Frfa 2 78 R AR oA G Pl
S S e W N S G IR
ARG S REH 2R Ky 31.6nm > 73HL
Ry 0.285 - A RIH K5 5 7 ZRoR&ckL
T ° i Hayat et al., [3]%f CG #SF2H1 -
TMAAREE 1 % trisodium citrate &%
KNE CG & » N2 31.6nm ~ 46.5nm
Bl 97nm =f& CG fif¥ - # 0.2ml CG I
AKH PGA A > 2R PGA-CG B &g -
4 PGA-CG &g il PG A AL B 2 /K it
o WA 6-APA A:pkE - AIETR CG A
AIEAALR E Z FEFEE - A E R E
f#AE CG HIfEH: PGA FHEFZIR » TPEL
PGA-CG - B H55T PGA-CG ¥ PG 1L
6-APA 4plE B L E - BEGE R
il 3 o FlEl 3 % 0 R CG 2 PGA 7
14 By 0.94U/ml » B[] 20min N4:RY 18.8 1
mol 6-APA /ml ; {# f§ D=31.6nm
PGA-CG’20min N4k 20.4 1 mol 6-APA
/ml 5 B[] PGA JEMESE 1.02 Uml > o
NN 8.5% /KA R o {f D=46.5nm

PGA-CG | > 20min N4 L 21.8 £ mol
6-APA /ml » B[l PGA JE4: 5 1.09 U/ml ;
BT 16.0% K322 ; {H {5 D=97nm
PGA-CG | > 20min N4 Y 14.8 £ mol
6-APA /ml » B[] PGA j&E4% 0.74 U/ml ; [#%
B 21.3% KRR - i E B ERAE TR -
{EREE KR CG JPEL PGA-CG » BEA R
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Effective Diameter: 31.6 nm ;;:
Polydispersity: 0.285 H

i| ® Lognormal |
1| O Msp
i| © Con Funct.

Avg. Count Rate:  159.4 keps
Sample Quality: 9.2/100.00% T w000
: oom
Elapsed Time: 00:05:00 Doncar o =
Run Eff. Diam. (nm) Half Width inm) Polydispersity Sample Quality
1 31.5 16.6 0.277 §.9/100.00%
2 32.0 17.4 0.294 9.9/100.00%
3 30.7 16.9 0.301 9.1/100.00%
4 31.2 7.1 0.301 9.1/100.00%
5 31.6 16.9 0.284 9.2/100.00%
& 31.4 16.4 0.273 7.6/100.00%
7 30.5 16.4 0.290 7.1/100.00%
8 31.5 16.6 0.277 9.5/100.00%
9 32.5 17.4 0.287 9.3/100.00%
10 31.6 16.8 0.284 8.7/100.00%
Mean 31.5 16.8 0.287 8.9/100.00%
Std. Error 0.2 0.1 0.003 0.3/ 0.00
Combined 31.6 16.9 0.285 9.2/100.00%
\ Start I Runs |[ Graphs | ShowCurent |
\ Clear | [ Parameters | [ Copy to Clipboard | [Tum Dust Fitter 0ff |
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Loading Crude PGA activity: 0.94 U/ml

4 3D structure of PGA[7].

The graph is obtained by using Pymol software
simulation, where red color represents the
location of active site, yellow color is histidine,
green color is glutamic acid and blue color is
lysine.
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(NH4),SO, Bt EbpiHEE 20k 2 fEEE
BEIEEEME > PGA » EEH CG
A EEEYE PGA - HlEtES 6-APA 4 E
SLR R G5RANIE 8 - HlE 8 Al > &3
F(#HF CG 2 PGA (SA=0.043 U/mg) > 7F
20 min N4ERK 6.6 (£ mol 6-APA /ml ; fEF]
WS EEEMEE > PGA ( SA = 0.436 U/mg)
£ 20min N4 [k 23.4 £ mol 6-APA /ml ;
e 0.05ml CG - A ELE M {E 2 PGA
(SA= 0.436 U/mg) 7E 20min N4k 24.2
pmol 6-APA /ml > BIF S 3% JEMERL
%o fHI AR CG 725 PGA » 7 PG 4=
(B FEZ A2 6-APA R%s o

PGA fE{f PG AA{bJE - ERK
6-APA » | FHl&E IR A - CG AL
PGA( SA = 0.436 U/mg) HHEARE - Fy
DIBEEEIRET CG (L B 0% - 1145
TR T - EERHEN 6-APA 4 [kE
STREOKIG SR 1A = A[6-APAY/AL;
W 2 B M T (T) Bl K7 JIE 3R 3% (-ra) 2 B
%+ FIIF] Arrhenius eq.fF[&] » &5 5H40[E 9 -
HilE 9 A CG » PG 4B fE>
E1{EBE Ea=8665.7kcal/T 5 f FH 0.05ml
CG » JE{LAE Ea=7649.2 keal/T - H_F#li4h
FHD CG BAFEK PG /KRR 6-APA >
FAL R ERYEILSE Ea IO H (1K
11.7%) » $2 55458 PG /KRRAEALLTE -

%2 PGAIGHTHYGER

specific
(NH,),S0s Protein  L9A  pGA
activity ..

(%) (mg/ml) (U/ml) activity

(U/mg)
20> 3.548 0.263 0.074
20-40 9.633 0.591 0.061
40-60 6.493 2.834 0.436
60-80 16.200  2.916 0.180
80-90 4918 0.452 0.092

Load Crude broth contains protein 8.815 mg /ml,
PGA activity 0.378 U/ml, and specific PGA

activity 0.043 U/mg.
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1T 6-APA RV ES(LIE #5325 - X
[ZfE1% - K thiEEE 2 PGA ( SA =

y —

S

(5]



BRI RAKBRESHREOMERIREE R 2 B LARR

2 B%/u\% A B%DDDQFF 9

0.436 U/mg)# 08i[E[ CG > FfF[E]UT
CG MAMHISLLIEEE 2 PGA ( SA =
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UT (1/K)

& 9 PG AL IEZIR{LRERE

Relative Activity(%)
2

T T
4 8

Repeated Tines
[ 10 CG Z EE M
4. %5

CG H[HE58 PG oKL L NE » {ie
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ZisfbRE (K 11.7%) > FTll 6-APA 2
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