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Fig.1 Schematic diagram of N-BCDs fluorescence probe detection for tyramine
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SFF iR BE I T TR SR Wl A 450 nm 2185 &
510 nm; 430k K3 K 2 450 nm B ,N-BCDs
PR AERBERRAL, YOUR WA EAZE, it
N-BCDs AL & B0 430 nm, L& 3%

08

06 F

04F

\
Fluorescence intensity

02F

2;0 3(.)0 3;0 4{.)0 4;0 5(.)0 5;0 6{.)0.6;0 700
Pk
Wave length/nm
(b)N=BCDs {14 % 4k —A] WL SOL 1 |
TR DCS FHEE & SO

T Abs. OGRS s Ex. SR K  Em. SfE RN B,
Bl 2 N-BCDs t# R4
Fig.2 Optical properties analysis of N-BCDs
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Fig.3 Microstructure analysis of N-BCDs and N-BCDs@MIPs
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Fig.5 XPS elemental composition analysis
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Fig.6 N-BCDs@MIPs for tyramine detection
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Fig.7 Evaluation of specificity and anti—interference
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N-BCDs@MIPs [ % S A6 W v %5 F 3 A b 1)
M 251 5 HPLC #H 22 oL, (7] B AR X A 7 f 22
(RSD) fKF 7% TE itz s, 3L+ N-
BCDs@MIPs )% 't A5 I 72 ¢ By R 4 1 [l i %

(111.06% ~122.03% ),

— R T T N-

BCDs@MIPs 19 %ﬁ‘ﬁ*ﬁ{ﬂﬂ 1% AefE N T PR
SRl sl

F1 ZEHFERPEEOET
Table 1 Determination of tyramine in real samples
5 el NBEDS@MIPS ke Rspe SR e RS
(mg/kg) & (mg/L)  (mg/kg) X (mg/L) X (mg/L)

il 0 15.41 — 6.09 19.08 — 0.32
10 27.78 123.75 2.49 30.51 114.25 0.82
50 68.22 105.63 1.82 64.52 90.89 0.56
100 118.65 103.24 3.97 103.18 84.10 343

K 0 6.57 — 3.73 7.17 — 0.74
10 17.57 109.97 1.40 18.13 109.57 3.85
50 57.19 101.23 2.56 46.84 79.34 0.95
100 106.97 100.42 2.50 92.83 85.65 1.87

BR A75 0 0.22 — 5.94 — — —
10 9.68 94.61 2.25 11.01 110.13 1.71
50 49.59 98.75 2.40 45.68 91.35 0.76
100 98.48 98.27 1.13 88.22 88.22 1.57

VD 0 0.25 — 2.39 — — —
10 8.94 86.88 2.98 11.80 118.02 2.55
50 51.39 102.27 0.33 45.40 90.81 0.27
100 98.75 98.50 0.14 87.20 87.20 0.55

L] 0 25.64 — 4.28 28.08 — 0.31
10 36.89 112.52 2.98 39.68 116.00 0.32
50 86.65 122.03 0.45 85.68 92.00 0.34
100 136.70 111.06 1.32 135.75 107.67 0.28

=" RoR A
3 Zi 22(10): 190-198.
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Fluorescent Probe of Biomass—based Nitrogen—doped Carbon Dots for Tyramine Detection
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Abstract Tyramine is an important biogenic amine, and its presence has a significant impact on food safety and human
health. In this study, biomass materials were used as carbon sources to prepare biomass carbon dots. The addition of
urea for nitrogen doping effectively improved the quantum yield of biomass carbon dots. Combined with molecular imprint-
ing technology, a fluorescent probe specifically recognizing tyramine was prepared, and a rapid fluorescence detection
method for tyramine in fermented food was established. The results indicated that at a mass concentration of 10-200 pg/
L, the concentration of tyramine and the fluorescence intensity of the prepared fluorescent probe had a good linear corre-
lation with a linear equation y=0.00192x+1.06263 (R’=0.98485), and a detection limit of 5.48 pg/L. It had a good speci-
ficity for tyramine and no cross reaction with other biogenic amines and their structural analogues. Through the standard
addition recovery experiment on fermented food samples such as bacon, yogurt, fermented bean curd, etc., the standard
addition recovery rate was 111.06%-122.03%, and the relative standard deviation was lower than 6.09%, and the results
were consistent with the HPLC method. This method was rapid, sensitive, and highly accurate, and could be used for
the detection of tyramine in fermented foods.
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