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Abstract: In order to establish a convenient and effective method for the colorimetric detection of tetracycline (TET) residues,
guanine-rich single stranded deoxyribonucleic acid (G-ssDNA) was first used to enhance the horseradish peroxidase activity of hemin, which
oxidized 3,3',5,5-tetramethylbenzidine (TMB) to form a yellow product. With the addition of TET in the system, the catalytic activity of hemin
was suppressed, and the substrate was oxidized to form a blue product. The TET content could be determined by measuring the change in the
absorption spectra of the reaction products. Under optimal measurement conditions, the proposed method has a detection limit of 5.69 nM, and a
linear range from 10 nM to 100 nM, with a correlation coefficient of 0.994. The specificity test confirmed that other related antibiotics did not
show significant cross-reactivity with the TET measurement. This method was used to detect TET in milk samples, and the spiked recoveries for
TET detection were in the range of 92% to 99%. The advantages of the method established in this work include high specificity and convenient
operation. In addition, the method allows for rapid TET detection without relying on large instruments, and thus can be widely used for the
detection of TET residues in dairy products.

Key words: tetracycline tablets; hemin; functional nucleic acids; detection

WSEER: 2016-10-18 VUIRZE (Tetracycline, TET) &—FMKLE H 4
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P2 B e i R PR R , LRI ZH R A DU R I e
5 B BR E:(MRL) N 100 pg/kg, RREAHLE WL A G Y
HEBUAEY & BARERT 100 ng/g.
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1.1 FERFAEGNHE

G-ssDNA 7°%1(5’-ATCGGGTGTGGGTGGCGTA
AAGGGAGCATCGGACA-3’), H'EF%] ssDNA(5’-
TGGGGGTTGAGGCTAAGCCGA-3") i b A=) T
FEA RAF A TUAZ(TET). - HF3EEH(DMSO).
AL M LT & (Hemin). XK (H0,)~ 3,3',5,5'-P0 3
X 2K % (TMB) i iR % %% 2% (Streptomycin sulfate
STR). XEZF R (Diclofenac sodium, DIC). K57
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¥ (Carbamazepine, CBZ). [l % 78 #k (Amoxicillin,
AMX). TilgF 8% % (Kanamycin sulfate, KAN)FIE
75 2 #(Benzylpenicillin potassium, PEN)Y3I E Lk
P T AR A BR A T A W5 S E 2 T,
el & i aialsfl. BE &N TUS-
200P #iky A Ein 4 E i (il —ERH A TR A A]);
W6 B 52 A Multiskan GO B AR MK3(3%
Thermo Fisher Scientific /A 7))o
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min. BEJEFAAERFHIN 10 uL. 2 M H,0, 5 10 pL.
5mM TMB 7&K, 1R%5]. B 200 pL #E T 96 fLEE
PR, FEEARSGEAT IR A4, S5 300~800
nm, W5E 450 nm AERIROGIE, FRAFHIOERE
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Fig.1 Influence of different conditions on the catalytic activity
of hemin

7E: 1, Hemin; 2, Hemin+200 nM TET; 3, Hemint+i &
ssDNA ; 4, Hemint+ f & ssDNA+200 nM TET; 5,
Hemin+G-ssDNA; 6, HemintG-ssDNA+200 nM TET; 7,
Hemin+G-ssDNA+50 nM TET.

Hemin 7ERERE — SANZZ A BA BIARGS S ik
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HBOS E e Y iE Ve E s, nTLMEERY) TMB
RE 2T, EREEEYILE 450 nm AbFEIVRHIE
WSl . ik R P AEZEDYRAZR(TET), M) Hemin f#4k
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Fig.2 Influence of different concentrations of hemin on the
catalytic reaction
Hemin O EEXTHEAL SR BA RIS, AHT
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Fig.3 Influence of different pH values on the catalytic reaction

SN FT pH B30, pH AR S
AEIRKIIFNT . MAR pH HEATREZRNAL, 45
Wi 3 fizR. £ pH 3.5 B, #RRTE 450 nm 4RO
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Fig.4 Effects of different G-ssDNA concentrations on TET
detection

ZA [ G-ssDNA IR S SR o [al {4
AT 10~150 nM [f] G-ssDNA, & HAE 450 nm
WEHRIEAE, RS AR ZEE AAsse, 4
RAUNE 4 7R e AAgso BERS RIS _E5F, £E 2 min /2
AILPEAE, BERITIRTFE: 2 G-ssDNA WKEZH 10
nM _EFHE] 100 nM i, AAgso FIECZEHTHE K ; G-ssDNA
WEEN 100 nM I, AAyso IAFIEME; 24 G-ssDNA ¥
FE K BEH R, AAsso FIMETT IR BRI . &5 SRR W
G-ssDNA JKEEFE 100 nM AbTAFIHATRES, 5 Hemin
FEER, ROZE kBB 2 G-ssDNA WKEZ/N
F 100 nM I, Hemin Ab-Fid &IRZS, —#4> Hemin
Afe5 G-ssDNA fEF, Kol 2= 5587 24 G-ssDNA
WRERT 100 nM B, G-ssDNA ITf&, Fgsess
Hemin AZEAEH], ASIZERAEEUN. M 100 nM
SIS AR G-ssDNA K.
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Asso FIZEMEN AAysoo TISE IS RANEL 5 s DU R
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Fig.5 Sensitivity analysis of colorimetric detection of TET
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Fig.6 Influence of different types of antibiotics on TET
detection
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450 nm AEPIOEIE Adsor SN =ZKACE X L
Auyso TEZAH AAysoo SERHE— DB | S ASE I A
OO PUPR A A, [ PUPRZR A FR I _EIRAS
FIFUER, W AAgse. FERIE 6 Prs, HRP
IMAPUIRZRIN, S A s G4, T Ese S
PUERYER T, AR Ao B R&ET
FEPUAER, E4 TR 200 DR R TG B (s o
G5 R R WNZ TR LB R R T B A
2, DU ER ARSI B B A 26, ATA T PU3AR
RIS A o

2.7 SEIREE AR

KA S AT SEBRRE SR o 2R WORE AT
TAbEE: B S mL 495 a I 10 mL &0, i
N 2% =5 Z IR LA B S B 1 (12t . 6000 r/min.
4 CESL 15 mine HUETEMR, 4 CIRAFEH. AL
TEARACIIBAESAE T, K 3 43R EE43 54 100 M, 150
nM A1 200 nM [ PR AR SN0 & RS,
S E A 3 U, I 450 nm ARG .. AR AR
A EHECR, SRR 1R, BUCEHN 92%~
99%, AHNFREMZEN 1.7%~5.5%. SZ56% B4 J7i%
BB EAER T, W] LR L S o DO A
IR R BRI

RN H RPN RHERMLER
Table 1 Test results of the TET residues in milk samples

AR/ R E/(nmol/L) S [A% £ /(nmol/L) F ¥ = E AT £ /(nmol/L) B = R AR AT £ /%
200.00 185.16  189.70  182.30 185.70+3.70 92.86+1.90
150.00 149.59 15645  140.00 148.70+8.30 99.1245.50
100.00 100.16 98.05 96.80 98.30+1.70 98.34+1.70
. GUO Zhan-bao, WU Yu-xiang, TIAN Wen-li, et al
3 i

ISR R S 1 B DNA(G-ssDNA) RE g 18 5%
Hemin EALTEVEIORE A, 0 T —FhPudhs U £ 5
VUK T 207 s A M R FE(LOD) Y 5.69
nM, SIEREEER. WESTRE. REVEF. FZph
My BRI R E R A HE X WSRO B, 76
B8 RS, AR5 Al S 2R 92%~99%, F
A R U AR AR 0 o 3R E T R, M
REUNIS A, AR YR TR R A R A3 2
[ ZiEH .
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