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Fig. 1 (a) Principle of fluorescence immunoassay; (b) Syn-

thesis of probe and its reaction with carboxylesterase;
(c¢) Schematic of simultaneous detection of multiple

enzymes
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H Rk T i/ BMFAE, bR PR BRAR
(UemL™H (U-mL D W% /% BU%
0.1 0. 09 0. 006 90.0 6.7
PE 100. 0 92.1 10. 4 92.1 11.3
300. 0 277.6 23.1 92.5 8.3
0.2 0.18 0. 008 90.0 4.4
CAT 400. 0 376.0 22.9 94.0 6.1
600. 0 568. 0 45.7 94.7 8.1
1.0 0.95 0.1 95.0 10. 5
SOD 500. 0 483.0 41.5 96. 6 8.6
600. 0 572.0 47.9 95.3 8.4
20.0 20.2 2.7 101.1 13.4
PPO 30.0 30. 6 3.1 102. 3 10. 1
50.0 49. 8 3.9 99.7 7.8
0.15 0. 14 0.012 93.3 8.6
CXE 0.2 0.18 0.017 98.0 9.1
0.3 0.28 0.023 93.0 8.0
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Detection of Protease Deterioration Factor in Tomato by Fluorescence
Sensor Array

LI Meng-yao" *, WANG Shu-ya', XIE Yun-feng', LIU Yun-guo®" , ZHAI Chen'"

1. Nutrition & Health Research Institute, COFCO Corporation, Beijing Key Laboratory of Nutrition & Health and Food
Safety, Beijing 102209, China

2. College of Life Science and Technology, Xinjiang University, Urumqgi 830002, China

3. College of Life Sciences, Linyi University, Linyi 276000, China

Abstract Based on fluorescence spectroscopy, combined with immunofluorescence and fluorescence probe, a fluorescence sensor
array detection technology of tomato protease deterioration factor was established. In this study, a quantum dot fluorescent
probe capable of being recognized by pectinase, catalase and superoxide dismutase antibodies was synthesized by carbodiimide
method. Immunofluorescence analysis of pectinase, catalase and superoxide dismutase was established based on the principle of
antigen-antibody specific recognition, and the influence of its reaction parameters was investigated. Under the optimized reaction
conditions (60-min reaction time at 37 ‘C), the immunofluorescence intensity presented excellent linearity with the activities of
pectinase, catalase and superoxide dismutase by studying the corresponding fluorescence spectrum changes. The detection range
of activity was 0. 05~ 500, 0.02~ 800 and 0.5~ 900 U » mL™', respectively. The correlation coefficients were 0. 989 4,
0.993 8, 0.981 9, and the detection limits were 5. 0X10 %, 2.0X10 *, 5.0X10 ? U « mL ™', respectively. Compared with the
existing analysis method, the method is simple in operation. low detection line and linear range. Based on the near-infrared
fluorescent probe method, a novel hydrosoluble near-Infrared fluorescence off-on probe has been developed for detecting
carboxylesterase and polyphenol oxidase activities. The probe was designed by introducing (4-acetoxybenzyl)oxy and 3-hydroxy-
benzyloxy respectively as quenching and recognizing moiety to the decomposed product of IR-783, which exhibits excellent near-
infrared fluorescence feature and good water solubility. The responding mechanism of the novel probe to carboxylesterase and
polyphenol oxidase was investigated. By studying the corresponding fluorescence spectrum changes at 37 ‘C pH 7.4, it was
found that the presence of carboxylesterase and polyphenol oxidase will cut off the bonds that connect the fluorophore with a
recognition moiety in the probe, resulting in the release of the fluorophore, which achieves the purpose of detecting carboxyles-
terase and polyphenol oxidase. Moreover, the release amount of the fluorophore is linearly related to the activity of carboxyles-
terase (0.01~0.3 U+ mL™") and polyphenol oxidase (10~70 U « mL ). This behaviour leads to the development of a simple
and sensitive fluorescent method for assaying carboxylesterase and polyphenol oxidase activity, with detection limits of 3.4 X

107% and 1. 1 X 1072 U « mL™", respectively. The correlation coefficients were 0. 997 2 and 0. 991 0, respectively. Compared
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with the existing near-infrared fluorescent probe method, the near-infrared fluorescent probe synthesized in this study has better
water solubility and higher specificity. The research realized the one-time and visual array detection of various enzyme activities
in the sample, which is based on the multi-function fluorescent microplate reader to set the corresponding excitation wavelength
and emission wavelength for different fluorescent substances. Through the sample spike recovery experiment, it is found that the
recovery rate of the method is within the range of 90. 0% ~102. 3%, the coefficient of variation is <{15% , and it has good speci-

ficity, which indicated that the method established in this study has good accuracy and is expected to be applied.
Keywords Protease; Fluorescence spectrum; Fluorescent sensor; Fluorescent probe; Tomato
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