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Fig.5 Responses of different samples to OTC
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Fig.6 Effect of Catalyst dosage, H,O. concentration, TMB concentration, pH value, reaction time on detection method
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T %% OTCLTCA pmol » 1) Bk iz 7P Smse
TP L BB PUAR N R R CREHE (5 pmol « 171
AIRTISCR . anlE 8 Frow , kil Jy ikt OTC 5 TC 9
it TCs B B 2 A O BEAE Ak, 23 115K %) 0. 495 3
0,310 1, FLIFWRAR i, %t HoAt 5 it Ak 270 2%
Bio FIRZEELFEE, DL 101-350 fE A0 i EL £ ke
JrEXN KRB TR AETE ) TCs BAT R £k

F1 MM ENLERAERE OTC FENESTER
Table 1 Analytical results for determination of OTC in real samples
R P17 T HPLC i e & e RSD P8 A ik 2 e RSD
s * 1 - Spiked HPLC measured Recovery /%, Colorimetric method Recovery /%,
ample sites
P /Cumol « L™1) /(pmol « L™1) /% n=3 measured/(pmol « L.71) /% n=3
0.25 0.231 92.4 2.4 0.233 93.2 2.4
0.5 0.486 97.2 1.1 0.513 102.6 1.2
47
FREEK 1 0.949 94.9 2.7 0.944 94.4 2.7
Reuse water
2.5 2.511 100.5 1.5 2.271 90.8 1.4
5 5.056 101.1 0.6 4.821 96.4 4.9
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TR PIIEA S HPLC K # E e RSD Fb o A T Ak g RSD
s ~ | I‘ Spiked HPLC measured Recovery /%, Colorimetric method Recovery /%,
ample sites
: /Cumol « L™1) /Cumol « L™1) /% n=3 measured/(umol » L™1) /% n=3
0.25 0.264 105.7 2.9 0.230 92.1 6.4
FH Pk 0.5 0.532 106.4 3.6 0.487 97.4 7.0
Aquaculture waste 1 0.964 96.4 3.1 0.954 95.4 9.2
water 2.5 2.452 98.1 1.2 2.419 96.8 6.2
5 5.130 102.6 0.3 5.246 104.9 6.2
0.25 0.249 99.7 2.1 0.226 90.3 9.7
0.5 0.517 103.4 1.4 0.537 107.3 8.2
77
=K 1 0.934 93.4 2.0 1.115 111.5 8.4
Surface water
2.5 2.337 95.1 0.7 2.301 92.1 5.4
5 4.937 98.7 1.2 5.078 101.6 6.1
| AAAANKRR
‘ a b g d e f g h
; o\§ o\} S o\§ o\\: o\”\ o\./\ o\~ o\'\ &*&
FFIFFTF LSS FTELL
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Photographs of color changes
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Fig.7 Photographs of color changes and calibration curve of

sensor for OTC detection in different concentrations from method
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c: Ampicillin, d: Sulfamethoxazole, e; Norfloxacin, f;: Amoxicillin, g:
Cefradine, h: Blank.)
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Fig.8 The photographs of real samples and absorbance

change of different antibiotic solutions detected by method
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Wi, 4. TR NHo-MIL-101(Fe) 7K Hh PUBR 22 2550 A4 2 L (o T 7 p g 123

RERACE R AT RS OTC R ERI R
IRt R &R, & BRI X B A 0. 1~50 pmol « L1,
KPR A 78.12 nmol « L1,

() fdi FH 2 LE (ks i 7 i A fe 2R AR X A

OTC Ky 3 FhSLProK A AR KA BERT T AN o BT A7 i
1 ISR A PR AE 92, 100 ~ 111, 5% Z [, i1 B R
4 HA AR BRI E R R LG5 5 R BT %
i T FRk A TCs SRR
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A Colorimetric Method Based on Porous Carbon from NH,-MIL-101(Fe)
for Detection of Tetracyclines in Water

Yang Xianghao, Guo Wei, Sun Cuizhu, Li Yuanyuan, Xu Gongdi, Li Fengmin
(The Key Laboratory of Marine Environment and Ecology, Ministry of Education, Ocean University of China, Qingdao
266100, China)

Abstract ;

which induces undesirable effects on human health by increasing the risk of infection. At present, there

The abuse of tetracyclines (TCs) in production had caused their residues in the environment,

is still a lack of rapid and effective detection methods. Because of the strong complexation of TCs with
Fe?" and Fe’" in the aquatic environment, herein, a colorimetric detection method based on partially
carbonized NH,-MIL-101(Fe) was developed for detection of TCs in the aquatic environment: Inert at-
mosphere calcination was used to modify NH,-MIL-101 (Fe). Two modified materials were prepared,
the surface morphology and chemical structure of those three materials were characterized. The complexations
of NH,-MIL-101(Fe) and two modified materials calcined at 350 and 450 °C were compared with oxytet-
racycline. Experimental results showed that materials calcined at 350 ‘C exhibited the best catalytic
effect and showed good stability and dispersity. Under optimized conditions, the absorbance change
of oxTMB at 652 nm had a linear relationship with oxytetracycline concentration, the linear range was
0. 08~50 pmol « L' (R*=0. 982 2). The designed colorimetric method could be applied to the quantifi-
cation of TCs in practical water samples with high selectivity and sensitivity. It is of great significance
for theoretical and technical support for improving the water safety supervision system,

Key words: NH,-MIL-101 (Fe); partially carbonized material; tetracyclines; aquatic environment;

colorimetric detection metho
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