MR BEEHE Modern Food Science and Technology 2014, Vol.30, No.9

s e
BENEBE

HE, BHE. S K X, FEKE
(CEMFRAFIAZ, LAREIMN 256603)

FE: AR EEBEEE R, RAKEIEFHER, AR L BN BT FE R IR E LAk ik ®, FATR
BAFRARBR/ KRR A WAL F R R B H G, B2 T SR UM FEZ O RE o7 ik, AR ALt &
WERBMNIER 34-—RAR T A RFME T, BTN, FAEEFTFELGLINE., FIE*RE LR pH. BLE
JE AR 8] S AT T ARAL, AR FAF T, £ 0.05~6.00 pg/L iR T B AL Bvk i1 B 7iAn F B R RE 2 RAFARM K R, RMEF A AAI(10°A)
=-0.7265C+4.1522, A% Z4H 09946, #hFRA 1.02 pg/L. R ETHIF 24 2 3% ﬁﬂéﬁfa‘%w%ﬁ FEMATT R, MELER5H
REFCEAT T 20k, TobM R FERRIES, BA RIFeFNAILat, SR TN EHeTeFELKRE.

FEER: BRI Yok AR RIEE; FEE

XERS: 1673-9078(2014)9-253-257 DOI: 10.13982/).mfst.1673-9078.2014.09.042

Determination of Penicillin in Honey by the Nano-Ag / Horseradish
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Abstract: Aminobenzene sulfonic acid, nano-Ag particles and horseradish peroxidase (HRP) labelled penicillin antibody was successfully
immobilized on the glassy carbon electrode by the layer-by-layer assembly technique. The poly aminobenzene sulfonic acid/nano-Ag /HRP
amplified electrochemical immunosensor was prepared and an enhanced sensitivity electroanalysis method for the detection of penicillin was
established. HRP can catalyze the reduction of H>O; to promote the oxidation of 3,4-diaminobenzonic acid, causing the changes of the peak
current, thus realizing the detection of penicillin by the current changes. The effects of buffer solution pH, reaction temperature and time were
investigated. Under optimized conditions, the current response of the sensor showed a good linear relationship with the concentration of
penicillin within 0.05~6.00 pg/L, with a correlation coefficient of 0.9946 and the detection limit of 1.02 pg/L. The penicillin content in the honey
samples was also detected by the modified electrode, and the detection results were compared with the traditional ELISA method. It is proved
that this method has good sensitivity and specificity and suitable for detection of penicillin residues in honey samples.
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Fig.3 Cyclic voltammogram of different modified electrodes in
the solution of K3sFe(CN)s and KC1

7Z: (a) GC; (b) p-ABSA/GC; (c) CA/p-ABSA/GC; (d)
Ag/CA/p-ABSA/GC; (e)HRP-Ab*/ Ag/CA/p-ABSA/GC.
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Fig.4 Electrochemical impedance of different modified

electrodes in the solution of KzFe(CN)s and KC1

7Z: (a) GC; (b) p-ABSA/GC; (c) CA/p-ABSA/GC; (d)
Ag/CA/p-ABSA/GC; (e)HRP-Ab*/ Ag/CA/p-ABSA/GC.

AT AT S AEANZR AR R v e B AR T B
PO, TR RO AR B UG Al) TTm 3& i
BRPLAIARLL, AT LA S I AR A TR B TR AE
4 FIATAEM AR AE KasFe(CN)s Al KCL R 3k
AT . sk a o GC KIS HHSTIE, fEm
PRy MR /N, RIS P 2 S BIA
WA AR A AR AR i S i, ik b AR ¢ 4350 A
SRAIEIRRIRN - DA RS R R IR, &
PR BRG] R AR R T BV I ) A7 A
BEAR T HUA R, BHAS R THeR% . ihgk d imfbl—
FEZk, RN AT RAFR e, TR T A
BRI ARR E T ME L R, RERS IR
T R LR K S LY. [552 T HRP-Ab*
Ja Mgk e, AERMTBI DL T AR IR, B
AN HY TR A AE BELRS 7 R Ay A FR A 3 T A A%
o &4 L3 R8T AR E
JRINTE K T [ 5E o

2.3 R AR

23.1 H®kTH

2 8T A5 FL A AE 0.02 mol/L pH 7.0 PBS(#
7.5x10° mol/L 3,4-DBA Hl 4.0x10 mol/L H,0,) ¥ ¥
SO AR e 2 bk . 45K, Bk
A PR 43 A2 rp AR A I i 06 L 3t 2 L ipadipe=l,

50

0

255



MR B mEH

Modern Food Science and Technology

2014, Vol.30, No.9

ABp £ 020V, Rk R AT, SEARIGEANE JRIg Hii
BT R R I T 0, (B FEA ipe (10°9A) =
4.9511v12-0.1663,  ipa(10°A ) = --6.7180v!2-0.4322, A}
FEEEI WA 0.9987. 0.9994, X B Ik HELAR S B S
P, IR .
232 Lk pHAEN R A

%183 pH {EX AR AR PEAUE AL TR 52
W, %7 pH4.5~8.5 VElHN, 0.02mol/L [T
RN AR BRI i Y LR e . 25 R, AR 4%
18, BfE pH 8K, 3,4-DBA 5L IG HL IR 2T
K, ik pH 7.0 I, HLIREERIRK, 2R
BEAR. X2 TR BB LS T, HRP KIH 135
PR e A, DRIE, JERE pH 7.0 K
e fd: pHe
233 REIREART ] 497

I RHEM IR N 1 pg/L 755 R P b s b
5. 10. 20. 30. 40. 50 A 60 min J&, HEATHGHIAR
CHRGIE . SEIGFRIT, PR BE A I ] R4 e
i, 30 min B I FEE T 5/ ME, 25 TR 0 (a]
HEAR AL, B0 30 min FHUATIPTR O3
AREEGsehs. Pk, ASEIGIERE 30 min V4 AR
BHTH

o PR R USRI 45 A5 B A A T2 5
Wi o 70 FTIERE I S RNV AE N, 58T 15~45 °C
I, G i o Ko A o o 7 FEL AR PRI o B (1 4
T, oY B R K, 37 CIARIRK, A FIIR
N XN 15 ~37 CHRBtR il S b Wl s
B, BT, B PEEOR, HE1E HaO0 X 3,4-
THEIRFRNANIEIR, BTl m4keiTt
M, AE43 HRP (WS PERRAG, HE R ARG s, LA
HL SR N R, DAL, SEEGIERE 37 CON A VIR
.

24 Apdedh Syl E

R RS EAEMEIN 3 M = PR S R I 1
FEMERTE G )G, KRR il b (A
JEE, 3 R B FL RIS o SER B AR N 7 3,4
SRR W R A A A SRR S i A T 2 4 ik
PRAR 2RI, 45 RAnPE 9-A. ZEME N 0.05~6.00 pg/L
TGN, WIS TR R R RIFMEIECR, W
K 9-B, [BIAJ5FERAI(105A) =-0.7265C +4.1522, #H
KAy =0.9946, KLl 1.02 pg/L.

25 BETHEERNLI

256

i/10°A

2.7 ! 1 1 ! 1 1 1
0.0 -0.1 -0.2 -0.3 -0.4 -0.5  -0.6 -0.7

E/V(vs Ag/AgCl)

AI/10°A

C/(ngL)
5 DPV I FEX BB R IRE &KX RE
Fig. 5 The linear relationship between the DPV current and the
concentration of penicillin
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Table 1 The comparation of the methods of biosensor and
ELISA on the detection of penicillin in honey samples (n>3)
#R%E ELISAk RSD #HmE e
Mngl)  Apgl) /% Augl) 1%

¥ 2

1 0.93 0.92 332 1.00 98.40
2 1.48 1.46 3.56 1.50 96.70
3 242 2.38 4.28 2.50 95.70

I 1.0 pg/Ly 1.5 pg/L. 2.5 pg/L K7 % Zhx
TR EIMEBERE T rhr 1) FH )% 1 G i A kAt
ATIE, JFHF ELISA MEMGE 45 WA (1), 455
NI Ep et 0 &l A ol M B E e S T |
TEBRRE S b A A .
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