NsWuTIBUatuaNysalseIu m 497 498 uaz 499

WRITING REPORT OF THE INDEPENDENT LEARNING SC 497 498 AND 499

U599 LRWIZNA

ANYIFIFATU AR

A1 1LAN

ANZANYIANEAST WNINe1aeLULE

Un1sAnwn 2554



daulsenauvaguiause3vInisiseuidass (In498)

Usznoumiy 4 @i Ao
n. dauin

n.1 Unuin
“UNTANTENIINS 1 wEn”
n.2 Unlu
n.3 nieyd
n.4 RUARANTIUUSENA
7.5 UNARYD
n.6 @3y
n.7 ansugym9e
n.8 asUnygunm

v o

n.9 snwitouazdydnual

9. dulian

2.1 unil 1 umd (mquiiieddes amudAgvesnudde euidenineites

TQUITaNA YDULINYENLITY)

o

9.2 U 2 Tam gunsal warisn1svnaess

99

d‘ a L4
2.3 UNY 3 NaN1TNAABILEEIATU

U4 unil 4 a3UNan1Maaed

9.5 1BNA1591994
A. AMANUIN

3. UsedRgideu

“WSAYTNING 1 KN

NM5BUTBUTIEIYINTEUIBETE M.497 498 499

2|Page



2.0 91 38

5.08 LEUFLUAT

2 1.50 i vie
1.50 91 %5

& “ ok 3.75 LURLUNT

3.75 L YURALLAT Unuun

— «— »
2

$¥119971NVBU “Ul 2.0 142”7

$1991NYaU “@18 VIaTaNe 1.5 142”

Madsuneauneinnisiteuidas: m.a97 498 499 | 1 50 7 %38 3|Page

3.75 [ URLUAT



1.5 47 vise

3.75 WURLUAT

1.0 i

LAY

1.50 17 "3

|
3.75 WURLIAT

& . v Y ]
AN5AIAMLNNSEANY (BnduunnLin)
TAlgnseane A4

! « & )
NINAINNVDU “U8Lasuu 1.5 U1

$11997NVDU “VAuazad 1.0 U2”

1.0 17 ¥ise

2.50 L UALURT

1.0 17 ¥ise
«—»

2. 501 5URLUAT



¥

nadguenTiuuRaesialudl

1. Mungeu ATe7 wuviuRemisUnriuazunuas gelaninauiluye auoy i

2. NuNduUn sesunadednn Waun TH SarabunPSK sguuaiiilns &y

duunuthlvfianidnefleun TH SarabunPSK wuuviun vua 18 (afees

919814)

3. N159M@d

3.1 deguiaulviviesayaanvivied 3 iy

A3 LAT)

Ingdafinueaina Aska (1au1unIs

3.2 daguiaulvisesunasnssunsaeuyinuag 1 ey

3.3 1Weu CD Id word way pdf Wio1ansdiiusnu 1 wiu

nssaRuvitilonn ldeust TH SarabunPSK witiu (anaifluanii
http://www.file.mju.ac.th/open.aspx?id=MDAWMDAWMTUyMDk=)

fag19n1sNUNFUUNLazUNUTIN

flowyi TH SarabunPSK uanumsng ey

dnfenandudne iennveuuy

7 /

2/ AFee

j@ao®
j/l.o Wl . \ﬁag‘qi\i\’s}.
/ ) N
V YUY A
G S AV Ao o
an fease
o) D8
2 \E! <
c ATER‘N‘

=l
e 2 o v .
39 NINANAUTI NanaLaw

Hloun TH SarabunPSK Yu1ARINAIUNNLEs

>
D D o
> o Nz
> R
5 I
3z
S =
23
5 £
s 2
= )
& = a mﬁ'\aﬁwm
ge ée AN "qs'\\"“;‘
) Ak
s 2 ¢
=
E
o«
_
3
s 'ﬁﬂl\ﬂ"aﬂ"\ﬂ
- 03
AN 2
T g 25

f—=—>12S4C
o
5

Houn TH SarabunPSK w119 18 %
Asnansdudne ineanveuans 1.0 i

NM5BUTBUTIEIYINTEUIBETE M.497 498 499

=z 2.0 17 &

1517 I 1517

<> ngladlulawuigasuiulssdengladeandnauas <>
Faguilu

GLUCOSE BIOSENSOR MODIFIED BY, GLUCOSE
OXIDASE AND NANOMATERIALS

VU Hloun TH SarabunPS|
iy U 18 Uu
USRI Wi

VU
Twinfu Hlowvi TH SarabunPSK
a v a 1% 18 U
Inenanstodin | "V 8
avndgnadl -
Vutia Hlowsi TH Sara K

Twindu wn 18
a < a o v -
AnAINEIATENT WAneduuild
UnnsAnen 2552

1.5

5|Page



yinun duaunin

18 point TH SarabunPSK 1 W n welaldias

Foisealny i 3 UIINN ﬁ?f’]ﬁi‘lﬂﬂﬂﬂﬁ]

nalaglulawuiwasuiuusedienglageandiaauas daauily

% VU 1 ussvia

GLUCOSE BIOSENSOR MODIFIED BY GLUCOSE OXIDASE AND

NANOMATERIALS X—_

18 point TH SarabunPSK

U3 WNIena ﬁ 18 point TH SarabunPSK

ANYIANENTUUDNR

#1139 LAL ﬁ 18 point TH SarabunPSK

18 point TH SarabunPSK

ANZANYIAENS UNNIN1F8LULD

Un1sAnen 2554

a = o
Un1sAnEINAU

NM5BUTBUTIEIYINTEUIBETE M.497 498 499 6|Page



Unly Tiuiaemin

fagneunlu 1y o welaldiaa

/giﬂaluiawuma%ﬂ%"uﬂqaé'wngiﬂaaan%maLLazi'a@u'ﬂu

18 point TH SarabunPSK % VU 1 UTIvia

GLUCOSE BIOSENSOR MODIFIED BY GLUCOSE OXIDASE AND

NANOMATERIALS
f| 18 point TH SarabunPSK

U3 WNIena % 18 point TH SarabunPSK

snguMsiseuidassiiauadenangnsinenansiugn s1u13vuall

N~

ialludrunilavasnisAnenuvangnsuSeyan

a 04 a a IS
AMNYIATAATUUNA §1U1IULAY 18 point TH SarabunPSK

ANZANYIANEAST NNIINT1FBLULE S

=
Un1sfnwn 2554 18 point TH SarabunPSK

NM5BUTBUTIEIYINTEUIBETE M.497 498 499 7|Page



wieydd Tiiuae

w1y e walldia

fag1autinaydln

nalaglulawuwasuiuuiedlenglagaandinauasdaauily

U

Asnans 16 point TH SarabunPSK %u1

U  Lan1Ena

Fenunsseuidase v dudnumiloesnisfinwm

MUVANEATINEIMARTUMTRN a19Iv AL

% ViU 2 USSTIR

ANIENTIUNTAOUNTSHUS DAY

............................................................................... U9861UnITUNIS
as.an fila 16 point TH
............................................................................... NSIUNT SarabunPSK
p5.U51501 TR
............................................................................... AIIUNT

A5.89U @919

Y] A o A
W 1PU U Nasuau

15 §u1AN 2554

NM5BUTBUTIEIYINTEUIBETE M.497 498 499 8|Page



pARRnssHUTENA

Aana1a 20 point TH SarabunPSK Tiduaunindu «

V

UT529 Llan1zn K

16 point TH SarabunPSK

AnRnssuUsENIA

¢ e3P

Fourerounsznne1ass asa1sn dila 0191387 nwNaEusBaseldngan
Trieud Auugid uagasandlusunssuiduiiaseanysel shlinsBeuibaseadeiiqan
dufalued veveunmenansd asussouw Tind uazenansd asasu adram fila
suanglumaiunssunisasunaiiouidasy mufwsaudlogliduniaiouidassily
anysaidety

YoveUNITAMAANIILATYAANTAAIY AT AREIMEIMEanS I AnndEusila
Talsduugii wazdsaeulinimsluduiieg naenaulinnuoyasziniesie aisiad
wazgUNIalsngeg

YououUAMAMLINEIAans uv1Ane1deudld Aatuayunuideunsdiu uazdnin
nesuatiuayun1Ide hegnavngsy lasenisiassnugeamnssudmiuin@nuuSya
#3UsEdd 2551 (IRPUS) TAsannsiawdi R51002014

nefigntiveveunseandai 1131 e Wa1d uaviiteus) neeglinnudiemnde

o/ o [ o w o Yo @ =2 19 a
atuayuiuzd uaziumashhauilidisansfinululame
ﬁ ViU 1 ussvia

YT LANIZA

NM5BUTBUTIEIYINTEUIBETE M.497 498 499 9|Page



16 point TH
SarabunPSK #un

Yal30ensiTeuidase nalealulewuwesusuusimenglaaeandipauas Tanuily
Yol un1siTeuidase U Lanegia
WeAEnTUY Ay nall 16 point TH SarabunPSK v1s
ANIENTTUNTEDU
— 913158 A5.a15M D Use5MUNTINNTT
Lo iuassn ‘ v
219138 AsuTsaw  AANG 331N
91397138 AT.AU #4197 nN35UN13

¥ 1 LY
16 point TH SarabunPSK un 'E o S
Unanea

Tunuidsuidaseiildvsznounglaalulowumeslnensdusmstanmienglag
pendnannsssAuismsliiideniuauuluing wazmessaelslsenlusuuiuin
vowosulu dufunsratamuiinanglaalasvagevludowuiungleadudu 10 faalu
an$ war 20 fadluans Mmewadalsadnliawnun’ ndnduiddmaiauemelsuns
naaeundliihiivnnzanlunsliuddalnihdmuindidndluih 0.0 Taad Idnszuadindu
wazidendndluirdandilunismanvugianizvesnglaalulewuiwes nuiinglaa
Tulowuesiviadudunsedudig 10 lasluans fa 13 Jadluans dadaindinnisnsiain
nglagegluiiy 7.80 lulasluand fongldarn 12 ads lumsnaaoudufesaifuas

wsespngiddlasldnglaalulouge snimuduandafisuiunglaalulouge snily
Vieanaanu AN aaeuIdLTUSTY

AdAey: nglaalulawuiwes leadnliawninues sunanesuly

RLAGRE laldmauun

AIDNYT

nslisuseuTeivinsiieuideass m.497 498 499 10| Page



YT Lanzna A

Title Glucose biosensor modified by glucose oxidase and nanomaterials
Author Banjong Chaporkit
Degree Bachelor of Science (Chemistry)

Examining Committee

Dr.Satit Tangjai Chairman
Dr.Prathana  Haidekdee Member
Dr.Sangob Sangangam Member

16 point TH SarabunPSK ﬁ VU 1 ussvia
Abstract

Glucose biosensor based on the deposition of biocatalytic activity of glucose

oxidase (GOx) with the electrochemical properties of carbon nanotubes (CNT) and
ferric/ferrocyanide on sphere of gold nanoparticles (AuNP) (GOx/Fe'Fe (CN)s
/AUNP/CNT/GCE) for determination of glucose is described. The preliminary test of 10
mM and 20 mM glucose were examined by cyclic voltammetry. Amperometric
techniques was used for testing applied potential and it was found that the +0.0 V
was the appropriate operational potential. The biosensor gave a detection limit of
7.80 UM with the linearity in the range of 10 UM to 13 mM of glucose and life time 12
times. GOx/Fe“Fe'“(CN)JAuNP/CNT/GCE were gave the comparative results with a
commercial glucose biosensor for determination of glucose in honey samples and

beverages.

Keywords: Glucose biosensor, cyclic voltammetry, gold nanoparticles
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