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Development of A Fluorescent Biosensor Based on N,S-CDs@MnQO,-DAO for
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Abstract: A novel fluorescent biosensor was developed for the quantitative detection of histamine (Hist), cadaverine (Cad),
and putrescine (Put) in seafood. This biosensor is based on the composite material of N,S co-doped carbon dots and manganese
dioxide nanoflowers (N,S-CDs@MnO,) and diamine oxidase (DAO). The successful synthesis of N,S-CDs@MnO, was confirmed
through characterization of the synthetic material, and quantitative detection of target biogenic amines was performed by optimizing
the detection conditions of the N,S-CDs@MnO,-DAO sensor. The results showed that the linear detection ranges of the fluorescence
biosensor for Hist, Cad, and Put were all 0~200 umol~L", and the detection limits were 0.59, 0.65, and 0.85 um01~L", respectively,
indicating good method sensitivity. No significant response was observed to amino acids, inorganic salt ions, or reducing substances
with potential interference, suggesting good method selectivity. For actual seafood samples, the spiking recovery rate was between
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93.17% and 105.34%, and the relative standard deviation was less than 5.83%. For fish, shrimp, and shellfish samples, relative

deviation between the detection results of the sensor and HPLC was less than 10%, indicating good accuracy of the method.

Therefore, the developed N,S-CDs@MnO,-DAO fluorescent biosensor had good sensitivity, selectivity, and accuracy for the

detection of Hist, Cad, and Put. It is an effective tool for the safety and quality control of seafood.
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MnO,-DAO & & 2% 1) Bl 45 28 9 93.17%~105.34%, H
RSD HIJTE 5.83% LA N PEHIAE RS A R4 r [Nk
HKAMEEM,

BEAh, PR f L R IE (R ER AT DY A G VR A
DURE &, JF 3 H HPLC R I 36 0F 25 S i #E A 1.
3 Fw, BEAEEI I, K=& E AR BAs &
SR N, XSGR AN HPLC Al 25 5, HAH
X ZE 35 /N T 10%,  UE B A 052 Hh 104 I 258 H bR
BAs (A 2 A R HHERatE. RN, BiRAL R a4
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#& 1 FEHIN,S-CDs@MnO,-DAOTE LR 5 B B RIBAsIE BEARHYMERERTLL
Table 1 Performance comparison of the N,S-CDs@MnO,-DAO sensor with the reported BAs sensors

H 4% BAs % S B /(umol- L) LOD {A/(umol-L™) #fofth AL A ik

g-C.N, 5~800 2.34 0.002 8 [24]

Hist CB-Ni*@CDs 0~1 000 86.00 1.026 [25]

N-CDs 30~1 000 10.11 24537 [26]
Cad: 58.7~137.0; Cad: 16.04; Cad: 0.032;

Cad A= Put SDS-AgNPs Put: 45.4~136.1 Put: 3.79 Put: 0.072 [27]
Hist: 0.59; Hist: 28.16;

Hist. Cad #= Put N’S'CBZ%M“OT 0~200 Cad: 0.65; Cad: 2568, A%
Put: 0.85 Put: 19.54

% 2 mEtafETthHist, CadFPutindkE 2R )

Table 2 Determination of recovery rates of Hist, Cad and Put in fresh fish samples

#Ae/(umol-L )
Hist Cad Put

FH Hist % 244 /(umol-L™)

) Hist % 244 /(umol- L) =k % /% RSD/%

50 0 0 50.00
0 50 0 45.00
0 0 50 34.11
50 50 0 95.00
50 0 50 84.11
0 50 50 79.11
50 50 50 129.11

50.56 101.12 3.57
47.40 105.34 2.43
34.78 101.97 5.83
98.28 103.45 1.62
80.82 96.13 1.46
73.70 93.17 0.91
120.73 93.51 5.29

£ 3 FLER/AKF= @A Hist, CadFIPut&E/IW N E KR SHPLCE RAIXTEE

Table 3 Fluorescence determination of Hist, Cad and Put contents in actual seafood and comparison with HPLC results

KA R

HPLC

H s A 788 18] /h

K /(umol-L")  RSD/%

R £ %

R E/(umol-L™")  RSD/%

. 18.29 534 19.43 8.24 5.87
#) % @ 3T 4F
24 145.54 4.85 151.15 2.06 3.71
0 11.64 5.11 12.88 6.84 9.63
w9 7 5|
24 315.50 2.07 321.05 430 1.73
0 4.47 6.03 4.85 7.64 7.84
4
24 68.29 1.71 68.19 5.11 0.15
B Lk

3 g

AR H T — R TF N,S-CDs@MnO,-DAO %
A AR K= S H bR BAs BB 1073
FIH BAs AL H,0, 43 MnO, M f# N,S-CDs
WOCPKE, LI T R ZK = i Hist. Cad H1 Put () R
B WERAAS I . L % B 2% 4 Hist. Cad Al Put (£
W25 VY8 FE 2 9 0~200 pmol- L', 46 H FR 23 514 0.59.
0.65 F1 0.85 pmol-L s 7 S 7K 7= fi o (¥ 0[] i ¢
IEE] 93.17%~105.34%. 2% LTk, JFK 1 N,S-CDs@
MnO,-DAO & /&35 EA 1E 2 bRk 7= it o g A Hist.
Cad 1 Put (1938 77, A B R T 7K 7= i Jo PPN A 22
ExctikIECR
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