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Establishment of a method for the detection of glucose based on gold nanoparticles”
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Abstract: Objective

To establish a new method for rapid detection of glucose based on gold nanoparticles(GNPs). Methods

Glucose oxidase(GOD) and horseradish peroxidase(HRP) were immobilized on GNPs. The oxidation of glucose was catalyzed by
GOD to produce H, ;. The produced H, O, reacted with TBHBA, under the catalyzing of HRP. Then,the max absorption peak of

production was detected. Results

The max absorption peak of this reaction system was at 530 nm,and the optical density increased

with the increase of the concentration of glucose. Conclusion GNPs could be able to absorb enzyme molecules for the detection of

blood glucose and keep the biological activity.

Key words: methods; gold nanoparticles;

UEAE SR L X 4 >k 4 A WF 5 B 0 — T+ 40 16 IR L /R AR Y
40K 4 HL A AR T Ak R R B BB T DA S i A R T 2 S A
R B AL 3 R B AR KB SR TR S E T EAIR
R A A AT . AR LT B4 BE R R TS OB 5RO R DR L gt
8% 75 T AR VR T ol R S B Y R A W A i %) R 2 Ak
AT AEENE S, BAT, AR vk A a4
T o RROBAR 23 vk LA I D A5 34 R 1 A SR
%, BTSSR BB R AE B RS I L B ASE IR
FarEth 2 . ASWFE R 3L T 900K 4 f0 ol B A0 JRCBE , B8 S2 T F AN
K 4 G T 4 B 1 9
1 #P5HE
1.1 — gkl BEALTE AR B 4G 56 R I ACAS: T I Y8 FR A%
1.2 U550 RA T HERTRE I, 8 E Thermo fiff i
R AR A TN A ND20 , A0 SR 15 45 4 BR 2N | 1 )2 38 35 4l K
ML IR UK AR - DI-K D) S8 77 46 £ 4% 10. 0 nm Ji2 1 42 5k Al A7
B =l i Rk il &, A B A L B8 (GOD, 146 U/mg,
Sigma) ; 3R i E AL W) B (HRP, 300 U/mg, Sigma) ; i g 1k 2%
IR R R (AL A AL 22X F ) s TBHBA (Sigma) s HAuCl4 ([
LB FIK A B 51 me/ mL AT BV 1 00 10 A g
R =0 s A- R LA IR . 10. 0 nm i 1A 4 R A AT B R = A K
Rl £ o B R R 38 SR 4307 4, S 56 K A I v 4K
1.3 Fik
1.3.1 @ ¥ HRP 15 GOD A 0. 05 mol/L # NaCl F 4 C
BIERBRELZANRE T, BUXATR 10 mL, R T
A 1000 U/L (WG 10 mL, 377 .

1.3.2 feflkaER 4 BIFRHUGE & (0. 001 g T WA Bedr s
fENEFFRET . F 10 CE.O 1 h, Bk L35 BB .
1.3.3 FdlEaR % 4-AAP B 10 mmg/mL VI .
1.3.4 e R SR E Thermo fif & A% IR & A &

o FEATH SRR AN(51308050223)

detection of glucose;

dry chemical

AL ND20 S0 52 Jin A ML 35 79 5 R 3% 10 B K W e i . B 200
pL WA 5 4K A IR ST 43 0 T R R B 3.6.12,
24 mmol FY LI 2 pL, X BB HMA 2 pL ZE MK 5 200 pL i
BRSO KIEFE IR 10 min, FHZRMKIAE . X
TR 2 (. W2 pL RN P 0 R T 48 E Thermo 1%
TR AR A I A ND20 H il 2 f5 R W i e

1.4 Giilsabs SCRBIRAESE OO R @TLEORR. W
ZH ) LA FREAR S R ¢ K08, L) P<<0. 05 A EFAFRIH % E
SCo WP T IR A SC R TR A o i . T A B8 53t o
Wr 3433 F SPSS Si i+ 4 b 3,

2 %7 7

2.1 TR 530 nm B 7= A T SR KRB0 L 3% B AR AB A R M
KAE L TBHBA = 4 B4 4846, 500 nm Ab (1 W% e 06 2 T
YK G A B A R LI 1

0.8
0.6
0.4 _—§E|ﬂ&itﬁ
§0.2 . —— MATARRIRERE
o T
- 24&0 500 600 700 800

Bk (nm)
TR AL LR AR AR A 1 A 19 WO B 4R IR R ik A =
TAFEA BORARTE 530 nm A4 774 T d KR i
1 REARFMEAFNZTEHRELE

2.2 WOLREESWBERRAR B MUOWE R R L OEEE
B, RUIGUORBIAIC Bk TR BRI GOD. AR ILK 2,
2.3 BRI SR BT R R 5% v Y v
GOD KW B B AU R B o A AL P T B0 ok LB 1 4 ik
KL /N L B AR 2R R BE RN I ] 25 0 9 K L IR R AA
450 nm R RZIA , 25 5L R W] L e SRR R 7R CT 5 1926 170

L5@ RAE # , E-mail ; puxiaoyong(@ yahoo. com,



+ 1926 -

PRI B ¥ 407 2011 4F 10 F 4 32 %% 17 #] 1Int J Lab Med,October 2011, Vol. 32,No. 17

S48 B B R B LAMP $5 R S8 405 KR B A8 97 38 H
B PG LR R S e 800 AR B LAMP £
W J7 = B AR K BR > 1< 10" CFU/mL &4 . RIEE B .
e o i — 2 DG A0 A 552 38 2 1+ R T R A R AR T 5 B
ERE . S5 RBY ARSI B A8 0 MR LAMP A il
TR B R IR e e A A R 1) R B T L 4R AT A PR
A B T A AR R s R B A

2% ik

[1] Lee HC.,Ko WC,Chuang YC. Tetanus of the elderly[J]. ] Micro-
biol Immunol Infect,2000,33(3):191-196.

[2] Sheffield JS,Ramin SM. Tetanus in pregnancy[J]. Am ] Perina-
tol,2004,21(4) :173-182.

[3] Bagetta G,Corasaniti MT, Nistico G,et al. Behavioural and neuro-
pathological effects produced by tetanus toxin injected into the
hippocampus of rats[]J]. Neuropharmacology, 1990, 29 (8) : 765-
770.

[4] Langkamp DL, Hoshaw-Woodard S,Boye ME, et al. Delays in re-
ceipt of immunizations in low-birth-weight children: a nationally
representative sample[ J]. Arch Pediatr Adolesc Med. 2001, 155
(2):167-172.

[5] Notomi T,Okayama H, Masubuchi H, et al. Loop-mediated iso-
thermal amplification of DNA[J]. Nucleic Acids Res, 2000, 28
(12):63.

[6] Yano A.Ishimaru R, Hujikata R. Rapid and sensitive detection of

heat-labile T and heat-stable T enterotoxin genes of enterotoxigenic

Escherichia coli by loop-mediated isothermal amplification [J]. J
Microbiol Methods,2007,68(2) :414-420.

[7] Nagamine K, Hase T, Notomi T. Accelerated reaction by loop-me-
diated isothermal amplification using loopprimers[ ] ]. Mol Cell
Probes,2002,16(3) :223-229.

[8] Xiao B,Zhu YH.Zou QM. A simple and sensitive technique-Loop-
mediated isothermal amplification(LAMP)[J]. Chin J Lab Med,
2005,28(6) :761-763.

[9] Endo S,Komori T,Ricci G,et al. Detection of gp43 of Paracoccid-
ioides brasiliensis by the loop-mediated isothermal amplification
(LAMP) method []]. FEMS Microbiol Lett, 2004, 234 (1):93-
97.

[10] Thekisoe OM, Kubok N, Nambota A, et al. Species-specific loop-
mediated isothermal amplification ( LMAP) for diagnosis of
trypanosomosis[ J ]. Acta Tropica,2007,102(3) :182-189.

[11] Njiru ZK,Mikosza AS,Matovu E,et al. African trypanosomiasis:
Sensitive and rapid detection of the sub-genus Trypanozoon by
loop-mediated isothermal amplification (LAMP) of parasite DNA
[J]. Int J Parasitol,2008,38(5) :589-599.

[12] Kayoko O,Keiko Y.,Kosuke T,et al. Detection of Salmonella en-
tericain Naturally Contaminated Liquid Eggs by Loop-Mediated I-
sothermal Amplification, and Characterization of Salmonella Iso-

lates[ J]. Appl Environ Microbiol,2005,71(11):6730-6735.

e i B #7:2011-05-20)

(B85 1923 50

W5 5 28 w1 e BE 47 0. 1 mmol/L.GOD By ¥ E 4 1 000 U/L,
I ALY R R 1 000 U/L R4 F &= A 1. 91 pg/mL
R R AA 450 nm $5 K IR AR R TE 10 min B 35 8] -4,
e 0k B 2 R 2% vh R YR B R 0. 1 mmol/L, GOD [ ¥k i K
1000 U/L. A9 A ¥k )% 4 1 000 U/L R4 ol
1. 91 pg/mL, 7EfE /K 37 °C /¥ 10 min,

0.2
— 3 mmol/L
0.15 , —— 8 mmol/L
® 0.1 7% 12 mmol /L.
B 005 B 24 mmol /L
B

-0.05 & ——
00 350 400 450 500 550 600 6500 700

Bk (nm)
2 MAREREGEERREERRNE

3 it it

7AW DA J7 1 3 A L0 6 s L RO R 83k
TR L R A A R I B R AR D B AR e
SRTEE RS T, e A A R 2. gk & ric
FARBEIICI R bR AR Z —% . 44K 48 T (GNPs)
AT 2EL 25 R e A A D P A S H 2 SRR ATRY AL, AR
S 06 gl o A 3 45 A A AT B A ) TR O BT T Ak R e
8 ok R S O 8 T ) € ES 40 7 A A RR T AL B € AR A L 5 0t
0 S I P T A A W S B A 7 b SR N ot SR A A R I B Y
S MR R AN 1 IR R RO AR A, 38 A RO B Y AR Ak R
AT LATT OB AR E L ek R E B AT TR R ROk R
{4 Z8 R 4 oK A 4 JBURE R /NS B ) T LA I T e
NS 2 O [ =R N Y P C YNNG Y = R A S )
K & A PR F AU S, BT 5T G ) B 2 v
FF AR R EE MR RS EAE L. KA
& TURLAR 108 1 0 A g St e IR S A A L X R &
B AR W R AR 0 N R R N D R R A A i AR
0 B e JRE i 4% R R B v AR A R L 3 T IS A D AR

0, B A T A I PR B S T LK 4 X S A B R A T
T B AR A W T

S ik

[1] Park SJ,Talon TA.,Mirkin CA. Array-based electrical de2 tection
of DNA with nanoparticle probes[ J]. Science, 2002, 295 (5559) ;
1503-1506.

[2] Jiang ZL,Liao XL,Deng AP,et al. Catalytic effect of nanogold on
Cu(II)-N2H4 reaction and its application to resonance scat tering
immunoassay[ J]. Anal Chem,2008,80(22) :8681-8687.

[3] Hrapovic S, Liu Y, Male KB, et al. Elect rochemical biosensing
platforms using platinum nanoparticles and car2 bon nanotubes
[J]. Anal Chem,2004,76(4):1083 -1088.

[4] Moeremans M,Daneels G,van Dijck AV, et al. Sensitive visualiza-
tion of antigen-antibody reactions in dot and blot immune overlay
assays with immunogold and immunogold/silver staining[J]. ] Im-
munol Methods,1984,74(2) .353-360.

(5] WRAENG 2% B0, Bkt . 5. R IR &5 40 0K 43 09 40 K ik 1k ol 3 7%k
(1. o3 it R 5 2%, 2008, 14(4) :195-198.

(6] FEIH. iR L. S 9RBUR H & S KOG Rt F 7e 0.
1 e A 22411, 2011, 24(1) 1 14-17.

(7] HEE AR GK B AR 4 de AE AR 10 A% R i — F 18] 5 7 i5 B 5T
LI Fric G 70 B 5 1 I, 2010, 17(1) : 36-38.

(81 0T, REEAR , EAIT . 5. Gy dor ) T 490 0K JE 1 4 1 ol 4 B i A2
BRI #i A 48 .2005,29(4) :471-474,

[90 JRIARSC, A 0. e 45 G J2 T 6 A6 T & 28U 1T 48 9 2 3% 1] BT s
(I]. AR 2 e g 2R . 1998, 21(1) 1 30-32.

C10] Xz, i, R 6L 55 B4 4 PR M BE A 285 4 S e 0 L) .
FRic S g8 43 BT S K . 2002, 9(1) :50-53.

i H 3 :2011-05-25)





