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WS S AR YA A S B AT e s R
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Fig.1 Synthesis of probe HDX (a) and preparation

process of sensing tag HDXIL (b) and application

of tag HDXIL to monitor fish meat freshness (c)
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1.3.3 #4E HDX WA BEC M 5 mg HDX [
A B H i e F L TE AR (DMSO) H |, 65 7
FEZ 10 mL, #1458 1 mmol/L. HDX %5 3 , M %%
WP EEC L mL A % 100 mL 22N, H4H2Z
P —K W (R L 1:9) 5 4%, e ZA3 BV B Oy 10
pmol/L 1) HDX ¥, Ll il H

1.3.4 4MER:FR  7E 37 CHE T, 8 MCF-7
YL 5 HDX — Rl & 30 min, 235 H PBS PEi% 3
WA AR R R4 BE i 0,10, 100,200,500
wmol/L A [7] ¥ 52 1 0 i ol i i, I 4k 22 5% 3% 30
min,

1.3.5 f& & F5 % HDXIL 1Y #l % ¥ HDX (10
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mL /2 (0.1 mol/L) , JF#EAT RS HE . BESS , A
1 mL AR A R £ T (TEOS) A & 0.5 mL H 3 =
AL RERE (MTEOS) B LR IR AW NS b,
A3 3 I, i E 40 CHERE 30 min, 15 2 &
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2.1 £ HDX X A E BRI £ 5h—FT T St i & 17

BAT HDX B850 AR S5 A0 R 45 05 107.0~
109.0 °C,'H NMR (400 MHz, DMSO—-d,)3 8.56(d, ] =
14.8 Hz,1H),7.74 (d,J = 7.3 Hz,1H),7.63 (d,J =
7.9 Hz,1H),7.57~7.38 (m,4H),6.90(s,1H),6.83
(d,/=84Hz,1H),6.49 (d,/=14.8 Hz,1H),3.84
(s,2H),2.73~2.65 (m,4H),1.83 (dt,J =9.6,4.9
Hz,2H),1.74(s,6H), "C NMR (100 MHz,DMSO—
de)d 17745,162.23,161.04,154.56,144.59,142.81,
142.18,134.45,129.64,129.16,127.12, 126.10,
123.01,115.07,114.80,114.05,113.31,104.39,
102.41,50.49,32.84,28.75,27.72,24.01,20.46,,
HRMS (ESI*), 73 T 3 CoHyNOL[M+H]*, 515 .
385.2031, 5L MM . 385.2014,
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Fig.2 UV-absorption spectra of HDX solution

following the addition of different amine solutions
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5T, A R A&l 3b 2 8, 78 HDX i A AR
W BRE Be (JE LA 0~35 mol/L) , AT P WL %% 2|
YGRS , SN 35 pmol/L K5 R, %¢
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LOD = 3S/K, Zit%5 153 1 HDX /) #: BR >4 0.75
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Fig.3  Fluorescence spectra with different amine solutions (a) and change of fluorescence spectra

after adding 0-350 wmol/L. spermine under the condition of excitation wavelength of 470 nm (b)
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Fig.5 Fluorescence images of HDX solution for different concentrations of putrescine (a)

and spermine (b) in MCF-7 cells
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R 5 A (v K ff3m ) (GB/T 18108 -
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HDXIL A4 2066 A8 4k 5 = S ff 7 ff 72 B 22 [H) ) 5%
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WA S 1 W5 {0, 2 J5 TVB-N [ R S 30 T4
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Fig.6 The pH value, TVB-N content of salmon

30.3

samples and the color change of sensing tag

HDXIL with storage time

RZE AFAEZE S 4 K HDXIL 1Y H G300 5528 &
o OB AR A B L B K 0, 26 B = S0t A ik
AT 2 R e R P, RN B T AR A 8
K HDXIL (19 HOGE A IR a5, D E (A28 Hy
KE (0, eI = S0 A B4R IR, X SR 4 SRR
S HDXIL BE2 A Bl H RN 9 00U i 5 B2, 4
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Fig.7 The color change of sensing tag HDXIL under
daylight and UV light, and assessment of the freshness

grade of salmon
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Abstract The traditional TVB-N method for evaluation of freshness has defects such as complicate process, delay result

and other defects. Therefore, it is extremely significant to develop a rapid, non-destructive and real-time approach for

detecting the freshness of salmon. In this paper, a benzopyran derivative HDX was constructed through condensation re-



366 S SIS = T SO 4 2024 44 11 1)

action. HDX could sensitively recognize 10 amines, moreover, within the EtOH/H,0 (volume ratio 1:9) system, obvious
color and fluorescence changes occurred within 5s. The detection limit of HDX for spermine was 0.75 wmol/L. By utiliz-
ing HDX, fluorescence imaging of spermine and putrescine could be achieved in living cells. The sensing label HDXIL
was prepared by loading HDX onto filter paper, and HDXIL could respond for fish freshness by colorimetric and fluores-
cence dual channels. This sensor label HDXIL showed significant recognition effect on different grades of salmon meat
(distinguished by three colors). Its evaluation results were highly accurate and trustworthy, and it was suitable for real-
time and on—site monitoring of the freshness of salmon meat.

Keywords benzopyran; fluorescent probe; organic amine; sensing label; salmon



