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R o AR 2307 O v, B DU HLSE G e Rl
TOCIARM B N R S5, hTikE T, &7
AR JE AR A BT R/ R C A SR A A 4
JE A HUREZRSEFEOLANK B RE AT LI TC A R K
PRI T HEO0 R K I AR BN T IZ IR R

k& F 5 (Carbon quantum dots, CQDs),
PR S, S8 Xu S5 E B Yk 72 401 5 BE Bk 94 K 45
i AR R AN R B, CQDs J&— BT 98 e 4k b
BE RSN 10 nm, BA LS ROLREE T | R4
KM FEVEACR A WA VR L A4, A H
SRR IR | AR R , ) 4 5 12 17 58 HL
IR FEAR ) B A5 20 73z (0 N

ARSCLLPE S K IR, O = R
1%1$,%Jﬂ7kﬂ7£ﬂ%ﬁ?§%ﬁﬁﬁ¥ﬁ(Nitrogen—
doped carbon quantum dots, N-CQDs), il & X
pH {f \BR ZZ s i 4 N-CQDs JH 4 | SR i
JE VAR R ) A, 5 TR ST — R T AU
RN R R S PR R SR BRI TC 2 SR 7 i, 5%
Ti BT A RE AL b TC ARSI

1 MRERE
1.1 #R 5

W R R B R E AR B T3 5 DU ER R
HEAN (=95%) , BHF IR A D) FHECA PR W) 5 4
¥ (Glucose, Glu) B ## (Fructose, Fru, 99%) ¥
Wi (Lactose, Lac, 99%) .J# B¥ (Sucrose, Suc) 451 %
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2 (Lysine, Lys, =99% ) K % 2 (Arginine, Arg,
98%) . N & % (Alanine, Ala, 99%) . i Z B2 (Tyro-
sine, Tyr, =99% ). It & (Cysteine, Cys,
99%) 4 It H BK (Glutathione , GSH, 99% ) $it 3R 1L
fiZ (Ascorbic acid, AA, 99.7% ) .4 & % (Chlorte-
tracycline, CTC, >95%) . + % % (Oxytetracycline,
OTC, =95% ). % J1 % %& (Doxycycline, DOX,
95%) 7 JE % (Florfenicol, FF, =98%) . & %
(penicillin, PEN) 4% % % (Streptomycin, SM) | fiif
Jlig W5 g (Sulfadiazine, SDI, =98% ). & 7% W4 #k
(Ampicillin, AMP, 96%) Bl 7 % % (Azithromycin,
AZL, 98%) B 1h 2 (Enrofloxacin, ENR, 98%) .
L1 % (Cephalexin, CEF, 98%), i i it A= 4y
PHEA R A = O =M (99%) , Ll 2 4E 4k
PHEABR A W s B R 2 7 (ST, 98% ), b2 se bk
AR R A A P EE el e A
B RALEL  TOK A BB S AR B R R
TRk BRIR BN 34 0 o3 A sl g, R EE T B BfE 27 il
FIAT PR
12 N&E5EE

F-320 906036 B, R R R A 7
e SONE A, P S e AL R AT GZX -
9240MBE HL AR KA MR A, b i A S A PR 2
A BT TGL-16G A B.0HL, L
FF£AUAR T ;SB-5200DT #8 75 i e bl , 7 J#r 2 4
YR B0 A BRA W\ ; UV-2802H 8 4h— 1T WL 4 )
T JLJe MY 2 A BRZY 7l Tecnai G2 K30 S-
TWIN 3% 5 B ¥ W i3 58 , 3¢ 8 FEI 28 7] ; IRAFFini-
ty=IS Y gAY, H A H A Al ;Thermo escalab
250Xi SF 4ot FREE AL, L E B KA
FLS1000 £ 25 W82 LI AL, e [ 5% T AW
PiloFD8-4.3V H % % VR T KL, SE[E Siemon 23
A)50.22 pm KA BTG DR AT, F L SRR
A RS 1) 3 Oasis HLB [HAH#E B | 258 [F Waters 24
G
1.3 REHE
1.3.1 N-CQDs il & AW # R AmwE, —&
W = W Rl e AR i N-CQDs!™ 7R 2
VU 6L 24 P AeE T om A 0.25 ¢ RT3 8 R By 300
WL O =R 20 mL B 4lK IR G A R
PEAL PR 10 min, ¥ AR BT = RV ZE T, B A

FL ARG TR AR T E 180 CTR MR 10 h, InFASE
IR A SRV N Z R 78 10 000 r/min R4 A5
W0 10 min, FH 0.22 wm 8B 08 LT W, 7455
B8 N=CQDs W , I 1E 4 CF-AF .

1.3.2  N-COQDs Yy 45H FAE

1.32.1  FAh-rl W ds ok S Sl I
JOLE X N-CQDs WAt 4, Wi H
i P KA 200~500 nm, 54 B BE 4 1 nm, 45 5
JE R

1322 Z060Ei% R 2 O6 /bt il e
N-CQDs ¥ 19 5O , BEE 319 B2 1200
nm/min, B R 300 V, B2 4% 55 B 10 nm, BE 25K
2

1.3.2.3 &S T BB (Transmission electron
microscope, TEM) E 56, ¥ N-CQDs & W17
i R - 75 AR B 15 min o RV A0 X A S A
BRI b IR SR AR 10 min
JEHEZ R IARTGE 29 1 h 58N BRI T, &
J&i K H TEM X N-CQDs FYTE S Ki A% 53 A 4743
Bro

1.3.24 (HEMLI5ME3E (Fourier infrared spec-
troscopy, FTIR) HZ 10~20 wL. N-CQDs % 7E 0.2
g IRALEP | 120 CF 8 4 h DLE BT 5 BORE
WFEE X 51 6 A 5, % IRAFFinity—IS Y6340 5%
4 000~500 em™ {1z FEl N B FTIR JF4F N-CQDs Fr &
B REHI AT 0 HT .

1.3.2.5 X $4tH FEEiE (X-ray photoelectron
spectroscopy, XPS) K H Thermo escalab 250Xi
SN T HEIE U N-CQDs BT & 1 £ e &5 &
i SRS BEAT 3BT B RE SR TERE A b Bk
FEETERE L B e X AR JERE 2, ISR A
#r, 10 mA PR SHHGE, 15 kV BBH A E .
XS 2 P4, FEAT B R4

1.3.2.6  ZtHF 7% (Quantum yield, QY )il
o BEHBERZE T (360 nm FUE K T QY A
54%) 1E Rt N-CQDs ZOt & F 7= % i 2 M
Py, FS R 42 T T 0.1 mol/L /Y HSO, i
i gk 28 A — T UL W ' 3 A5 B B R 45 T N -
CQDs HYMIGIE (PRI WA O AR /N T 0.1)
SRIG I G AR B P RN MR 2GR 43 T
5. T 4 50 N-CQDs 19 QY.
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QYnocon (%)=QYsr (In-con/Isr) (Ast/Ax_con.)
(nN—CQDJT’ST)Z

K, QY—2 i 77 % % ; — 6
g3 T A s A——360 nm B & P Ab 1Y WO BE
n—— I PTR H oK AT BT 1.33,0.1
mol/L. H,SO, T 513K 1.33,
1.3.3 kil S i Ak
1.33.1 pH{EMLIL HL 75 pl. N-CQDs & T
BLA T 43 300 wL ATA pH {E(2,3,4,5,
6,7,8,9,10,11,12) Ay BR 2% thi& RIS 2 /9 TC
W, MaiKERZE 3mL, iIC#AR pHE F K
(Fo=F)/Fy, Horbr F RS TC B R4 2R 18 2l 5
FE oy BEA TC R IAR R DR . DLtk
i 7 R AR 2R 19 A pH (AL
1.3.32 BR ZnpEm HEML B 75 pl N-
CQDs & TE.OE T, 230 AR R (100,
300,600,900,1 200,1 500 L) #tE pH {4 BR
S PRV WORNAE B TC IR, 467K E 4 3 mL, id
SEANTA] BR 28 MW i T 1 (Fo=F)/Fy DL K
SEIZR IR 2 BR 28 vp i W e e o
1.3.33 N-CQDs HEMILL  BOR R E N-
CQDs B T&E.LE T, 45 A& i BR 22 0%
WORE B0 TC W, Bai K € R 2 3mL, iB#A
[i] N-CQDs FH TN (Fo-F)/F, LA L8 5 %A
Mk R N-CQDs By fe A,
1.3.34  RNOREEMII  7E& L pH {H BR ¢
PR RO B N-CQDs FHE T, Ke S A4 & 43931
BT ARRE T (20,25,30,35,40,45,50 °C) )i
10 min, 0% AN]SR T 9 (F-F)/F, DAL R
R TR AR R 1) S AR S VT TR
1.3.3.5 JehibtE ey fife e &t pH H BR 22
PV WO B N-CQDs FH & S W T 8 B R
1 R 820 J5 43 ) O AS R EETE](0,10,20, 30,40,
50,60 min) . IC & A [F] S0 ] R B (Fy—-F)/F, LA
SH A A 2 2R DN A R 1 e S N ]
1.3.4 TC e ey B 75 pl N-CQDs
1300 pL pH=7 BR ZZ tl i & T & .08 1, 1
T[] J5i 2 6 B2 1) TC AR 7R, FH B 4tk
HE 3mL, KIERTERA T, WE 375 nm &
WA NP E F, [ 38 AN TC X IR

4, FHRXT LG TC AT |5 il 4 & i 28 AL A 1
e Je, PATC JoE it v 5 R 8 AR A, 18K 36 (Fy=F)/F,
P AE BRI AR 2k
1.3.5 SRR TP BERE S PRAE A T
REAFAE I ILAE IR, X N-CQDs (i 1t d 17 %
gL, e (K Na* Ca* Mg® Zn** Mn** Fe’
COs>) B2 (Glu Fru Lac .Suc) /NME# 53+ (Lys
Arg Ala Tyr Cys GSH AA) DA J g Fh ek %
(CTC.OTC.DOX FF PEN SM SDI AMP AZI ENR .
CEF), ¥ iR TH¥ i 5 N-CQDs 1R A Ja il s H
YRR, A, 2 5K AR T i A #) N-
CQDs F1 TC BYIR A 1A £ b I s H A6 BE | iff —
AV A I Ty 1k i BT g
1.3.6 KM ALBL ARG b T #8 TC XF N-
CQDs K LB, 1558, R AR A B2t
JEREAGI E TC I AT 5 N-CQDs 9856411 o
FLWR R F 2R H0 56 3 66 B 11 2 N-CQDs \TC
DL K N=CQDs+TC 5 4h—0] DL SO fe
KA T X N=CQDs #7963 w47
M
1.3.7  SEBRFESH 0T BB M T 35 1) B 4
PR A SR AR i EA T 0 T SO K TC AR v I T
MBS AR AR S, @R E 10 min 5, XF
BERRE S EAT TOAL B A PR Y Al B =S IR
GB/T 21317-2007¢h Y5 1E & i h U IR R 2 5 24
B AN O ORIk S R AL
WM TEEY B 5 ORI E 0.01 o) 5 934
AR E T %A 20 mL. Na,EDTA-Mcllvaine 2% i
B EOE R, EE L min 5, WKOKBEBRA 10
min, ff A .0HLFE 8 000 t/min T &L 10
min, & 3 ¥ ,Na,EDTA-Mecllvaine 25 i 7k FH =
535 R 20,20,10 mL, & JF 1 IE W, B 4T 08 .
)i, R Oasis HLB [EAH A% BUR: X I8 k1 7 4
feia  #EAT R
1.4 HFE\EHITE S

AR 56 BT A FE ¥R SPSS 19.0 G i
HEAT oM B B o8 3 O AT 86 1 -
PIFBE bR e 22 378, 3R] Origin 2018 #E47
2R
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2.1 N-CQDs Wi RAE

2,11 AT WL OGS ML TS 4T N-
CQDs Y62t Fan & 1 R . N-CQDs £ I K
365 nm 2 AMG R BT T S EE W 0O, AE A 2R
T EIRE L, N-CQDs 40— WLIK IS 13 1) ¢
Ky 340 nm, X IHHF 254 C=0 ) n—
' BRSO & B N-CQDs 1Y 5 KM
KWK N 375 nm, 7E 375 nm Bk PR T fok & 5t
W4 7E 448 nm AL S PR,

212 TEM JE S by M2t it 7= % @il
TEM A D) B W i 3¢ 1F N-CQD 19 JE 25 Fil R~ 43
i, WA 2a FiR ,N-CQD 31k 2 BUERIE , RT3
A, B A, HA B 0 AR 25 R RS T R
K 0.25 nm , X R T A1 8565 14 (020 ) 77 41 120, Bl AL
PEHL 300 4~ N-CQDs , X Ri 42 43 A A7 51t , 45

F W% N-CQDs BLAZ 434 {6 [l 4 1~6 nm, “F- 3 E
0 3.53 nm (& 2b), DL b g5 5 S i SCk 4 A
(R FH — 3, 38 o K R A3 19 CQDs 43 HEPE 4, 1

£ & 75
25 nmen

(a)

7 7000

- 6000

45000

<
<
;L;(E 11000 5z
G —
%2 1 43000 ’\L“]
-

i
K

Fluorescence intensity

< 2000

1 1000

: 4 i i . : A 0
250 300 350 400 450 500 550 600
I 1
i8S
Wave length/nm

B 1 N-CQDs 2 5M-71 JL IR Y 5t i | 3¢ St B & A &2 5 e i
Fig.1 UV-Vis spectrum, fluorescence excitation

and emission spectra of N-CQDs

PIEBRLE 4 nm 24,

PG T R EVE CQDs & 61 gAY 2
ZH . MO SCERER I, 2850 777 A 10%~100%
Z A M E, 0 H TS R CQDs Y98t i
TR 15% 038 LA™ MRAE 1.3.2.6 15
2T N-CQDs 28 Mo i F 7= %l 41.54%,
2B DA B Bz R A AR A5 19 N-CQDs 26 i
TR

Distribution frequency/%

1 2 4 5 6

3
RAR
Particle size/nm

(b)

B 2 N-CQDs ) TEM FEs 547 (a)Ftiz o mEHE (b)
Fig.2 TEM morphology analysis (a) and size distribution (b) of N-CQDs

2.1.3 FTIR #5808 >R H] FTIR %} N-CQDs %
T A E RE AT 1 VR4 anl&l 3 iR ,N-CQDs &
A7 16 2B AT, 3 444 em™ Kb W Wi 2 IR Ky
N-H Fl O-H &4 T 474 21, COOH F1 C=C 1y
TEAE R ATE 1 640 em™" BFF 3T H B0 g 0 124
1 435 cm™ Ab B WU X B C—N A8 A 45 B 51 5 C—
0-C 1 C-0 Wy 4a ik sh LM A TE 1 126 cm™
1 103 em™ 4b H B W01 621 em™ 1Y T ik 3h &
B CH, FIFEAER, FTIR i 45 3 % B ,N-CQDs %
T EL A AN AR 5 4 B 4R AT R B R R AT X ]
DI N-CQDs (193K, Bk, N-CQDs HA

90 r
80
0
60 [
50
40

i)
Transmittance/%

30 COOH/C=C

20

N-H/O-H
:

4000 3500 3000 2500 2000 1500 1000 500
Wave number/cm™

B 3 N-CQDs #I4I5h ik B
Fig.3 FTIR spectrum of N-CQDs
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2.1.4  XPS 4ot d@ad XPS RAE T N-CQDs
WY IC R R R 2= A5 a5 &l 4 FoR . &l 4a
R T N-CQD 43 [ XPS 4rHr4h &, XPS &+
1% v 7E 284.84,398.93 €V Hl 53091 eV 44 3
A FHIE PR T Cls Nls F1 Ols 3 Fhot %,
JCE AL BN 68.44% ,15.85%F1 15.70% . &l
4b i 7x ,Cls B 15 20 HF XPS i [l 78 284.2,285.3

Cls
. 80000
7
=
o
# = 60000 |
oy T
R
+ £
| T 40000
=
R
S
2 20000 f
=
800 700 600 500 400 300 200 100 0
Eeaii
Binding energy/eV
(a) 227 Pl
12000 - P
B
% 10000 |
£
=] N-(C)3
é £ Booo}
T o=
H—‘ S -NH
= T 6000}
2
RI
2 4000 |
= s
2000 -
410 105 100 395 390
ER e

Binding energy/eV
(c) Wi ¥F Nls i
& 4

eV M1 287.1 eV Zb 3K 3 M0, 435l /& C-C .C-0/
C-N Fl C=0 HEMFHIENE , Gnl&l de FFoR 78 5 53 B
N1 "' 398.5,399.6 eV #il 400.8 eV 4L A 3 A~ HFE
I F ] C=N-C N-(C); Fl N-H BI7EEP2 4K
4d B, Ols & 43 ¥ XPS )6 i v 530.3 eV #l
531.5 eV 19 2 MHFAEEE, 4351403 O-C Fil 0=C
,%E|29—30|0

22000
20000 -
18000

C-O/C-N

1=
g 16000 - cic
Eﬁ = 14000
i g 12000f
2 *§ 10000 | Ot
R g 8000}
S 6000
~ 000
2000 e . . )
300 205 290 285 280 275
4hihig
Binding energy/eV
(b) 5 #E Cls %
16000 -
14000 - o
i)
z; 12000 0-C
O
g
% .S 10000
% g
- £ 8000
<
R e000f
2
= oa000f T
2000 : : : :
545 540 535 530 525
4

Binding energy/eV
(d) e 7Bt O1s 1

N-CQDs #9 XPS 3t i El

Fig4 XPS spectra of N-CQDs

i 4% 1 B AR

R T ARAS T T ) £ v R SRR A 56
X pH {E .BR 2% #h il H 5 \N-CQDs FH & | = 1 i
JEE R B[R] HEAT T A4k, 9 LA (Fo=F)/F, A48 Hr
1 7 e ARSI 2% A

22,1 pH XK ME R 5EMm  pH {EX] TC Kz
W52 an i 5 feos o 78 2~12 19 pH (H S 1F T,
(Fo—F)/F, bl pH H B 22462546, >4 pH{E A 7
W, (FoF)/Fy (HIE 3 B RAE . Rt 2648 pH (H
7 [ BR 28 0 W AE MR TC 1 dedE pH A,

2.2

0.6

0.5F
0.4
0.3

0.2

(Fo—F)/F,

6 8
pH &
pH value

B 5 pHEX &R0

Fig.5 Effects of pH value on the detection system
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222 BR R R REMAA R BR
S PR WA 6T TC ORI A S e A L 6 T A
MR Z i AR RR B BR 22 MW, (F—F)/
Fo (R AEMAE 2 BRMAKRFS 0.3 mL B, (F-
F)/F, R RKAE . Wik, #8 0.3 mL /E A TC
(I H5c1E BR 28 whiss i 4

223 N-CQDs H & X i1k R N-
CQDs FH X5 TC A I (5% 4n & 7 firzs . 2446l
& oI A AR N-CQDs, (F-F)/F, A%
AR . 2 (Fy-F)1F, B3k 5 RAB B N-CQDs 19 1]
BN T75 pl, I, B8 75 L 7B AT TC A5

0.6
0.51 -/\l\i/\E
.
= 04f
.
T
LS 0.3
-
0.2
o . . . . :
0 300 600 900 1200 1500

BR % i v
dosage of BR buffer solution/pL

E 6 BRZMAKAEXENERNIIG
Fig.6 Effects of dosage of BR buffer solution

on the detection system

0.6
@ 0.5F
= l\i
p
&
~
0.4
0.3 L L s s L L
20 25 30 35 40 45 50

2 i
Reaction temperature/C

B8 [ Rrim XA & S
Fig.8 Effects of reaction temperature on the

detection system
2.3 TCirfEMELRET
h T WE AR i R R, R g
FAFFENL T TC BAREMZ . n&l 10a s, B
#H TC B B RN, N=CQDs [ % 5% & A Wi
FEAIC, aniEl 10b iR, 24 TC T &R 7E 0.3~40

f£ N-CQDs f i,

224 BN ARG AA FR By SE e SN I B R
TC K I w52 & 8 B o 24 5 it FE 7E 20~50
CH [ B s, S N R 2, (Fo—F)/F, TE 40
CHF R L, 8 40 CHE AR TC Ay fe (I
2.2.5  J 0 B[R] XA I A R ARSI RN B ) X
TC K A 520 an & 9 FioR . (Fo=F)/F, 7 60 min
I AR Ak o DRI, SRy 71 48 e ) g A2 5 g B[]
N 1 min,

0.1 :i'*\'/i\i

(F-F)IF,

20 40 60 80 100 120 140 160
N-CQDs H i
dosage of N-CQDs/pL
B 7 N-CQDs A&t & 71 0m
Fig.7 The effect of dosage of N-CQDs

on detection system

(S

0 10 20 30 40 50 60
SN s [

Reaction time/min
B9 xR E X R e 820

Fig.9 Effects of reaction time on the detection system

g/mL W NI}, (F-F)/F, 5 TC [ & ik ¥ 2 R 4f
RPER R, Lt N y=0.0121x+0.0224,R*=
0.9982, ki i1 FR 4y 89.26 pg/L.
2.4 ZEFEEMTFHRELE

WE 11 fia, R4 TCs(TC .CTC ,0TC ,DOX)



5524 % 452 M RBLBRTTFERLEFLMNER FTHORE 309

6000

5000
iid

4000 [

3000

TC 5t ¥

TC mass concentration/pg+mL™

2000 F )

1000 jf/

%00 150 500 550 600
WK
Wave length/nm
(a)TC Jfi 8 1 B XF N=CQDs % Y5 B (1) 5% 1)

0.6
0.5 .
_ o y=0.0121x+0.0224
S R2=0.9982
~C
S
0.1

0 10 30 10

20
PR

Fluorescence intensity

(b) (F—=F)/Fy 55 TC JSu i e i 2 1] i e ¢ 52

B 10 TC BmEREX N-CQDs WA BEMHZIMKIZFTEHNLEXR

Fig.10 The effect of TC mass concentration on the fluorescence intensity of N-CQDs and the linear relationship

of this method

AT RAAER N=CQDs FY 2, T — 28 55 1 R FIE
R 25 T8 T N-CQDs % 6 5 & 52 1 1R
AN IF HLAE RS WETE RS R ER TR SR B P It
JHe 28 B0 HE X N=CQDs 1 2 St 5 B 52 Wil 4R /N
5 TC A T DL Z G AT, 2 R 28 a0
ZERE W N-CQDs X} TCs HAT Mkt 1eah,
K 3 TP 5 43 500 S B A D AR R o AR
Wi 7, 3 — 25 VF Al 32 A U 7 3 6 TC A6z i 4t
THeae . wE 12 s, S THPES TC A7
W, WA R BRI B, HA CTC,
OTC 1 DOX Jim A E A & 2 Hp i 23 518 K%
B

ok

%
- ok ok

LB EF IS S48 TGS o

(a)N=CQDs X 51 HE /NI 1 19 e £ 1k

25 WM

AR T TC XF N-CQDs Y 2 Ye 78 KL
BB SE,E T TC IMAHT 5 N-CQDs #2456
F4ir ,N=CQDs [2¢ 6% 44 13.20 ns, TC T A S5
96 F i R 13.43 ns (£ 1), 488 TC f77E 515
XF N=CQDs %8677 JC B s, i BHAZ 8 K
HEFEP, N-CQDs \TC LA & N-CQDs+TC Ay 4h-
Al LW 6 3% W 13a TR, N-CQDs+TC f 48
Hh—] UL W 3% # N-CQDs #1 TC 1fii 75 B T
T ) TR WA 0 3K B E T A A Gk A R A A KB
WE 13b iR, TC B 55017 WO 3% 3 T

(Fo—F)IF,

C KL L F S & > 8 s S
CELFEF SISO

(b)N-CQDs X4t = 5 i 1 £ 1k

45 TC 4UM L, *. P<0.05, %%, P<0.01,
11 N-CQDs X EF #EE NEMH FMAMEZNERME

Fig.11

The selectivity of N-CQDs for cations and anions, carbohydrate, small molecules and other antibiotics
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(a) B 1 WHZE /N W 23 7 X5 ARG A% 5% 14 52 )
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Fig.12  The influence of ions, sugars, small biomolecules, and antibiotics on the detection system
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Table 2 Determination of TC in pork
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Fluorescent Determination of Tetracycline in Pork Based on Nitrogen—doped
Carbon Quantum Dots

Zhou Tong', Wu Chen', Zhao Wen', Li Ming’, Peng Ruyan', Zhou Qian"
(College of Food Science and Technology, Hebei Agricultural University, Baoding 071001, Hebei
*College of Science, Hebei Agricultural University, Baoding 071001, Hebei)

Abstract As a common antibiotic, tetracycline (TC) is extensively used in the prevention and treatment bacterial dis-
eases in animals and is also used as a feed additive to promote the growth of animals. In this paper, a fluorescence
quenching method based on nitrogen doped carbon quantum dots (N-CQDs) derived from pineapple peel was established
for the rapid detection of TC. The blue fluorescent N-CQDs with high quantum yield were prepared by the hydrothermal
method using pineapple peel and diethylenetriamine as precursors. The structure of N-CQDs was characterized by trans-
mission electron microscope, fourier infrared spectroscopy and X-ray photoelectron spectroscopy. The results showed that
the average particle size of N-CQDs was about 3.53 nm, which was mainly composed of C, N and O, and the surface
has oxygen—containing and nitrogen—containing groups. The fluorescence of N-CQDs was effectively quenched by static
quenching and internal filtering effect. Under the optimal experimental conditions, the method had good linearity within
0.3-40 pg/mL, and the detection limit was calculated to be 89.26 pwg/L. Moreover, the detection method has been applied
to the determination of TC in pork, the recovery rate was 98.40% —106.02% . The results showed that the detection
method could be applied to the rapid determination of TC in pork.

Keywords pineapple peel; nitrogen doped carbon quantum dots; fluorescent detection; tetracycline



