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Rapid detection of bisphenol A dissolved from disposable cup based on
up-conversion test paper
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ABSTRACT: Objective To develop a test strip based on UCNPs and aptamer probes, and test the BPA dissolved
from disposable cups. Methods The UCNPs with high luminescence efficiency were prepared and modified with
amino-group and streptavidin on its surface. Then, the fluorescent probes were prepared by connecting the aptamer.
The test strip was successfully assembled by optimizing the amount of sample added and the type of cellulose nitrate
membrane. Results Diameter of bare UCNPs was about 73 nm, after surface modification with amino-group and
streptavidin, the diameter increased to about 85 nm. Under the optimal detection condition of Sartorius CN 140 as the

cellulose nitrate membrane, with the sample volume of 200 pL, the detection range of strip for BPA was from 50 ng/mL
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to 800 ng/mL and the limit of detection was 12.5 ng/mL. The method was applied to detect the BPA dissolved from

paper cups. The recoveries were between 94.53% and 103.78%, the RSD was below 3.75% and there was no

significant difference (P>0.05) between the results obtained by the HPLC from national standard. Conclusion The

test strip developed in this experiment can be used to detect the BPA dissolved from the disposable paper cup, which

has high sensitivity, good specificity and short detection time, and is suitable for on-site detection.
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VENEZ ML TIEOR, BPA JIZ T TRk, Aokt
W BILW . — R PEARAR T, [ AMF o 45 SRR
BPA JE—FMEEEMEIL G, FAT SRR R e, K
TERN RSB IL B R A SR, dntk B2 IRiG
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Fig. TEM images (A) and FTIR spectra (B) of UCNPs before and after modified
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Table 1 Optimization of detection conditions

[ JnkfE/uL
50 100 150 200 250
CN 140 a+++b+ atbt+ct atb++ct  b+tctd+ bt+ctd+

CN 95 at++b++ atb+tct atbtctd+ b+ctd+ bretd++

3.3 HMfErRERZ

SEIG RIS ] LI HE 12.5~1600 ng/mL YL A
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PR RLF, N 2 Frs, iR ¥Y=—0.0836X+86.12,
1=0.993, ALK MR A 12.5 ng/mL.
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Fig.2 Calibration curve of the BPA detecting (n=3)
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3ATH, 5 AR R, R BPA BEE W EASL S T/IC A —
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Fig.3 The specificity of the rapid detection method
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Table 2 Detection results of the recovery test (n=5)

UGS [ AR v O 22
AL /(ng/mL) /% RSD/%
/(ng/mL) AL e IS
HPLC HPLC HPLC

100 9453 97317 9453 9731 334 279
200 207.56" 204.97" 103.78 10249 3.75  1.45

400 397.09° 40125 9927 10031 2.48  2.19
4 HPLC WIE, IARET— K ELURSEIK R4 1 BPA; -
FR*, #, A FORTE 0.05 BFEMKFE FEREE,

AW SR ok AR, W& TR SRR R W
UCNPs, il 75T UCNPs Flif B ARSI 404, nIp
TR — Yk PE 4R AR R B BPA, iR B IRCR FE
94.53%~103.78%=2 ], RSD < 3.75%. A7 A4S TRk 4x
AR SR IR LR T O g RO R R AL, AR AN AR, 46
TSR] K 46 %6, AT 20 min BVAT S8 Bk, T 2 Bk
AT R, B RAFMTT R 5.
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