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(1. FE PRI R AR Ay B of g 34 A2 )2 o DT iy 5B A 52 30 28 0K f S BEURUAR 4 5 R T EE DT ] S0 3 % . FIK 401331
2. Wit T HoR B B R TR =B, BEARSE 83002D)

WE: y LA R P NFE LS4 F (tetracyclines, TCs) 8y B A M L & M T — F 2 T KA F W 8 & (wood essential oil
carbon dots, WCDs) By KGR #tte ok, UAFH @ Y EH . KA BB E -SSR T EAEERK LN WCDs, R T
WCDs X TCs ty e il £ ok R AR MALE £ S B2 & HPRIET WCDs K AW TATH, &R E 7. WCDs &
WK K Bt R AT K 2 B 370,440 nm; 7 8k B 4 4% 0 VR N IE R 45 C I F 30 min & T, WCDs K K4 4 xR
ERETEN 0.05~5.0 pgemL ' B TCs RHH BHF W AKX RR =0.999 5), 4 H R % 0.036 41 pg » mL '; TCs
G WCDs RAEBRFETHRALREEXGMREFSHERNBFEAEA; 2 8 M EBER Y TCs HTHM B EHB B
TCs A AR E B K 94. 0% ~106. 4% A AAFERZ N 1. 2% ~2. 7%, Lk 4 R8T WCDs %L 4 & S 4 0 TCs 77
HEAARGNEESE RAERTAE, A0 EF TCsWRMBHT HWER S Kk,

KPR AFTHE ;KB WA R ERAEZ XL RBERY REF AKX

RE 43S :0657.3;TS207. 3 ARG A XEH/S:1672-6693(2025)05-0119-10

PUR R KA R (tetracyclines, TCs) & & i H B A T35 BT GBS £ 5 91 TR 97 NS08l W) 40 o e g
TE B WO A 35 B8 M ot VR AR RS Rt L RE LAY TCs AL 4G U3 3K (tetracycline, TC) &8 &
(chlortetracycline, CTC) , % & (oxytetracycline, OTC) M 5 112 & (doxycycline, DOX) , BT A& 4 &5 4
HTCs AR 9026 SR, TCs Ayt &l FHAE 15 L e Pk R 2 58 8 T+ 36 K ER BT DL K sh i i vl £ 4
YLEI, N2 K YT B R 56 3h 4 il b mT 7 Sk (R P i 24 0 398 A L HF B O R 9 07 S — R M B ) L IR, B ST
RO HER TCs il B AR X £ 2 R B TAE 2 XHEZ,

AT TR TCs 943 J7 32 400 s 5500 M € 3 L YR0 € 335- 5i 33 TO6 L g K 8 MR B L B 4 4 el KT
SR ELAT R ARG 00 52 A R B E A T R O R A A R N I [ S S R 2 A5 ) AL PRI T AR AR
BRI AR A S B T A2 B TR R A BRI Oy A L, SO R ik B AT R A B e
JEE R P ARG P I B R R T Cs R (0 B9F 78 A1 s SR A 8 9 e IR B A A AR 1 22 L R E R
RS BRFE  X L 29T S o B Oy 2 SR

it F i (quantum dots, QDs) VBT BLGOE A KA BE, BAT Ak 224 Ve OGTR E M ORI P R A W) AR 2
P AT 2 T ) R R S5 R L B A A A W AR R O A A D L AR B 2 TR AR A PO B A iR R I )
fBEBEAP R BRI, R ZHCE S QDs POCHET & Cd P S5 5 43 J& , MM 78 £ il &2 22 46 37 5% 1) L 52
B TBRE . 52 M. B AT AR R A AR A (carbon dots . CDs) AU EA QDs A9 )RR & bk i HLAE
YA AR e L HOCIE B MR R E B 6, [ I8 4 25 1 I A SR 4% J5 - FUE RE A1 1 A4k 20
BR AT T8 A R D A AT RS I SRR R IR R AR L TC A | A BT AR A A R B E L CDs JEURE
IPLIE# . HhARE (Aucklandia lappa) K5l & ZFA PR 0w 260G W ORI DS AR T NER (S
CINNE I3 W T L O-AC A ) 451190 350 0 g 43 o At A 2 2 Ak 3o o vl R0 412 48 =R 10 0 VR 0 0 Mk i B AT L A R O
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LA R E S5 R FIPERE Y CDso  RLIHG o AT AE T8 78 £ i 22 4 A 00 46 450 5L T Il 1 o P i 5 (LA R A

Ry ¥ J L (0 PR R A REAE B il £ A K ) 41 35K 7 A9 5 RN S AS 0 5 DR FORG THAVE S JRORE 8 2 v A VR LA T
— Pl ER 5% & g B9 R AR RS I Bk &S (wood essential oil carbon dots, WCDs), WCDs il if % Yo L IR BE e 4% B
(fluorescence resonance energy transfer, FRET) fl 5 4£ 1% F: J% K (aggregation-caused quenching, ACQ) #L i #p
AV S AT E A L 80 X 8 A e i i TCs & f AT 17 BB B I E .

1 ARG

L1 KF 518

FH M FEH CTC,OTC, TC,DOX,, fiff it — F W% 5E (Sulfadimidine, SM2) . fiff Ji 1 WE (Sulfadiazine, SD)
filli FZ it WE (sulfapyridine, SPY) | filff fi-5-H 48 % BE (sulfa-5-methoxam, SMD) . filli i% £ # (sulfa parent nucleus,
SAs) i iz 4R 5 g (sulfamonomethoxine, SMM) | fifi Jit — B & 1% B¢ (sulfadimethoxine, SDM) . fif iz B I
(sulfamethoxazole, SMZ) | fifi it 5 % Wk (sulfafurazole, SIZ) . fifi it WE Mk (sulfathiazole, STZ) . fifi it & Bt M
(sulfacetamide, SA) Fl N, N-—H J& H it e (DMF) W H BT 4 T A= AL BB e A BR 2 Wl L ¥ o dr 4l

ST P AN A N S R R S Y UHS5300 5948 0 AT UL 43 6 0% BE AT F-7100 8 9¢ 56 53 56 06 5
T B ) RALES BB AT BR A B A LC-10N-50B B .25 ¥ VR T HR AL A 4 5 i SCAAER 23 7] H i 9 NanoBrook
Omni B9 k7 B B A AY JFET 23 5] H A 8 Teenai G2 F30 Y 317 5 7 0 088 A1 & T B2 8% 23 & H 5 A9 FLs980
RIFAAS /B S DEOCIETEAL
1.2 WCDs Ky#l &

FE VAR ZS T W AT R i [ B R S kA R CDsHY L 7E 200 °C A B 500 r« min™ ' 5 T A
> Yk VR R B R R A I AR S AL B8 b BF SN 45 RS o T AR A L FE 20 ~40 kHz #5135 Ak
10 min, JHEBFKE BRSO S LR AT B 1Y IRAR G WA B0 L AE 8 000 r » min ' SR
B0 20 min, PR B FVEW B BIEWTE 12 000 r» min ' AR B0 3 WRCEEIR 20 min LUBR 25 H b i DR J0RE
B 4 B WCDs #WCE T 0K P TE 4 C AR ARAE
1.3 WCDs %R § 3¢ TCs ## MR B M TCs HI4&

PRIBCRATA] 5T B (9 TCLCTCLOTC Al DOX By AR IF 51 45 FRAHR 5 BB AR T DME o il il it vk 5 A
1 mg e+ mL ' 1Y TCs bRifEiR -G . TESEATRI I, B S8 K i 45 45 1 WCDs 3 W 4 3 5 A AR B TCs b ifE
TR A T OB A 5 Lo T, P A iR 5 22 ph A W (PBS) AR I SR B 1 mL, e S (28 6 o 6
T 5 00 P U 610 2 1 5 BE AT I

TEFEXG A M ARt R XS AR B 8 Rl R AR S OR PEAG A BT T S R A A . T
B REA Y R AR B Y R T, 2 BROSCHRC15-18 IX B AT T #EA T i AL 21
1.4 BEESH

F Excel 2019 B8 5256 Hodl A7) 20 8 BT 3% . K SPSS 26. 0 B8 X S 50 B4l 47 5 K R 7 2243
Br, JFi i Origin 2019 B0 E s #E47 [l 20 A AR . 24 p<<0. 05 I Bk Gt r i R BA it 7 2 3L

2 HRESH

2.1 WCDs IR 3F TCs ¥ £ a4

KRN G T WCDs W5 AR EN X TCs WA I AR J7 % 5256 2R 04T TR AL, EE M FIC 1 mL W BN
1 mg e+ mL ' { WCDs %W E T HA ML, 52 1% 9OC A B IR e R R R K T ook, mE lamf
H, WCDs ) S A 8 & WK A 370 nm, SR 19 2 307 B4 440 nm., SRJG » LAAS R 28 W B0 R 390 L R vk 2
1 mg+mL ' f WCDs SR AEIRE N 25 °C AWK A 370 nm &4 F A2 6580 BEAE k84 . [N WCDs
(1) A5 B A8 47K (UP-water) 1E A KON ) BF AR UP-water £E R X HRAL . XT H & 3, DMF fff WCDs 9%
JGHREE A O R 22 v (BB) Fil PBS fif WCDs 195058 BE T [ s BB 5 PBS A [t , PBS % il £ 4 5 U0 ffi 5 L 1
AL, P, S0 % PBSAE R WCDs ML FI (K 1b) . Kl 1c B8 T WCDs A TCs J5 IR & ¥ W
EE R EE IR P4 B E 0.10,20,30,40.50 Fl 60 min J5 B9 L5 A, AT LA T T 30 min BIRA W T TCs
XF WCDs 2 Y61 R IRUR e i R VE o s . DR, AR B0F 50 0 6 A9 e A 00 35 B IB0 8 30 min, KE TR & 9020 50l £
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25.35.45.55 1 65 CHYME IR 5 T T 30 min, /3051 E A2 E, K 1d Fia, Hh g iRER
45 C BP9 KR e A, R e PR e AR B RS 45 C Al 2518 .

e FR B SR S5 T A0 WOG 3% R 2 66 ik WF 98 1T WCDs 19062 B, &l 2 Jirzs , WCDs 7
274 nm Ab A SR ST 32 W WSO T B U TR T R R/ R R A 1Y nom " BRAT s WCDs 19 S5 A 98 T A A A & 5 D
K400 370,440 nm, AP E 2 Hfy AL /NEIRT UL, @ L i WCDs 7E 846 TF 2 A28 () FEH
T EREAEVRAD .
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Fig. 1 Optimization of experimental conditions
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Fig.2 Fluorescence excitation and emission spectra,

and UV absorption spectra of WCDs
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2.2 WCDs % HEER$T3F TCs # & B4 i

AR EW B TCs fEA R B9 WCDs 28t AR i8] 3a frn . Bl TCs B vk B2 2535 i, WCDs 78
440 nm Ab K5 CHR BB ET R K . BRI TCs B R E R 100 pg « mL ' B, WCDs 92658 F
KT 96. 420, 3 W WCDs 2 CHREHTERIN TCs B EA MRS 1 R BUE . EARERME, TCs 51 AR5 WCDs
PG LIRS K PP B 440 nm B HTLL A 2 520 nm, XIS RIS fEaF R As A5 A e, kA
365 nm $EAMT T ML S WCDs ZEGE % TCs 5T e B2 (9 15 I\ 5 60,378 7 48 il 6, (1 3a 45 B AR/NED L X
S X & S W 20 R ) — A ELWLBR IE .

FT WCDs 7E 440 nm AL W96 AL K F/F, {5 (F, 4 WCDs B9EG3 EER MG . F A TCs J5
WCDs 1%t 58 B ED i h 3P Al TCs J e B AR AL A 2m B 15 5 . Bl 3b /R . #E 0. 05~5 pg » mL ' JEH
W,WCDs i) F/F, {5 TCs it i E 2 RIFIHZMEX R R =0.999 5),4% 30/k (6 A 11 K25 FARE S B BR AR 2
k Jp%F WCDs () F/F, {65 TCs Fit e BEHEAT RIE 53 H7 J5 e 5 2t 56 R A RbR) TH A R R 0.036 41 pg e mL ',
FH LG Z AT A4 IE R WCDs 2 CHREH R IN TCs WA AR A A 1 B (GR 1), SR WA BIF 5% 2 37 i A i 4k R B
PR A R R TCs IRE T .

1200 1.02
1000 F L00F  « y=-0.025x+1.000 2
0.98 - . R*=0.999 5
N 800 0961
sy S e
5600+ = 004}
R = o
= 0.92 *
400 |
0.90 F >
200
0.88 - .
0 e N N T 0.86 1 1 1 1 1 1
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K nm TCsHM R/ (g - mL™)
a WCDs SERERERE(0~100 pg+ mL™") b TCs RERE(0.05~5pg - mL™') 5
TCs J2 R B %% S K 1 WHBETWN(F/F,)HEEXR

B a f EM/NEL R AR 365 nm 54NN WCDs B TCs JITHE & 19 35 I 22 6 B (4 % A2 i A8 Ak, Jom IE 07 850 8 TCs R IE
100 pg » mL ™' TEBZEMAYHS 1 B 08T TCs FIWRIER 0 pg » mL - AR EO A P RY TCs F i v R UGR BT
3 WCDs 3R EH 3 TCs # R EI &I
Fig.3 WCDs fluorescent probe detection of TCs samples

F1 TE®EN TCs BFHELLER
Tab.1 Comparison of different methods for detecting TCs

VAR IR K G B/ (g« mL™ 1) K th PR/ (pg » mL™ ) B ke i
ZBI 0~70 0.038 2 cik[20]
MPUIO-66(Ce) 8. 89X 10°~1.11X10° 3.6 ikl 21]
Ag-dep 2.22~8.89 0.062 2 wik[22]
Eu-MOF@PVDF 0.2~20 0.06 k(23]
WCDs 0.05~5 0.036 41 NS

2.3 WCDs % IR M AL

ARSI — LRI T TCs X WCDs ZECHRE 2B KL . 7E WCDs 5 TCs 1A WY 5 MR IBOG 3
ALABH A . 5 WCDs L, WCDs 5 TCs IR & W AE 356 nm A0 AW N TCs B 38 REAE R, 7E 274 nm 4b
A I L U8 e WCDs 19 R AIE RO R T Cs 14 RRAIF I8 M0 068 1) 2 3 & I 485 31 (1l 42) . 7 WCDs 3 Im A TCs J »
T H VA R U D B SR IR B M T I A R B AR R HERR T WCDs 2¢O K 2B WCDs 5 TCs
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AHEAEIE AR 2 IS AL, SRIG X WCDs % / &SGR TCs 1958 S8 BOG 3% 347 70 B s &
B WCDs B%66iE 5 TCs B SAMEOLIE % 4= T E & (K 4b) . 5 WCDs 9658 KT GEk [l FRET 24
JERLN (internal filtration effect, IFE), MEEX — B, XA TCs /i fF WCDs A2t HFardb 7k, 245
W IMA TCs J5 WCDs B2t Ffi KA T W ARk, I 2. 02 38070 %] 0. 99 ns(&l 40), X —EFEWY] WCDs 1)

JF e B R R R WCDs Fil TCs Z [HJE i FRET 55 WCDs 2 68K,

BRI Z Ah ARG IE AR ST T WCDs il TCs 43 & 15 38 A7 7 25 [ 45 4 5l 258 5 30 ACQ. i 3 1 Wb T B
ML R E W] . WCDs fEIA TCs G T B 5] 09 730 BOR S RST BN (B 4d) s fE A TCs J5 WCDs At T
BN RN (& 4e), FIL, TCs B AL WCDs BA4EWE WCDs 2B KB —DIRH , 44 Bk,
TCs i WCDs 26 KT FRET Al ACQ I FI/EH .

L2y 012} —— WCDsiEE 4 1400
— TCsiAW —— WCDsEHDEE | 1200
Ho —— WeDs 0.10 - TSSO
w 08F —— WCDs5TCsIRATH 008 L 11000
il % 4 800
R 06f = 0.06[
£ = 4600
al 0041 1400
02r 0.02 - 1500
0 i 1 L 0 L L 0
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P K /mm WK /mm
a WCDs Al . TCs A KM & R & T8 £ 50 R e i b TCs B Z5MR UL TN WCDs TR & (& 5 KL
400 ‘ ------- HATCsHG
jy MATCS)F
300 f :
e P9
=20 P4
i [
® 1A '&
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I5F 18] /ns

fNN TCs B . J& WCDs 35 3¢ B9 5% 8, #h 2

d WCDs AMESBETFRMEREE

Fig. 4 The detection mechanism of WCDs fluorescent probes

4 WCDs 3% SR 518 M 12

2.4 WCDs 53R $ Xt TCs Bk Rt T Hi4
AFGE WCDs 2GR4T ¥ TCs 72 HAWF WHL A BB FHEER A8t bt TIetE ZE MR L8 0 T

e WCDs 5 TCs RERMESFBFREMBERGE
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R FIEE (KAN)  Z KTk (AMP) , 5% % (CAP) ,STZ,SM2,SD, SPY ., SMD, SAs, SMM, SDM, SMZ,
SIZ . SA SHAbHL AR M Fe'" .Cu®" (K™ Mg (A" [ Zn"" [Ca® %58 W48 % F 17 46 iF WCDs B 2¢ 6 1R L
G5 BN - TCs XF WCDs G AT HL AT B 0 i 25 IR L i Ho A+ P 4 o XhiZ 48 61 19V SR AN B 8 (18] 52) 5 78
HA T FAEAERIE BT . TCs X WCDs 8 KRR e Fa e (B 5b) . 45 R FE W] WCDs %GR E X TCs H
8 Y R AT A

1.0—§
< _k\ T
021 R\ \‘\ S
JLA §§§®®m@@@q&“&“&%®@§

TCs Fe¥ Cu® SPY SM2 CAP SD STZ SMD SAs KAN Sn®* SMM SDM SMZ SA SIZ AMP Zn** Mg* AI* K* Ca?
T B
a HMERMEZRMEREE T WCDs 5K # M

Lw§§§§§§§§§§§§§§§§§§§§§§§

0.8 -

0.6

(Fy—F) IF,

0.4

02

TCs Fe’* Cu®* SPY SM2 CAP SD STZ SMD SAs KAN Sn** SMM SDM SMZ SA SIZ AMP Zn** Mg** AP* K' Ca*
R/ R/

b HMERMERNEEBFEERET WCDs 5§ TCs B & RHIE X KN BE
B 5 WCDs 3t TCs Bt R Tl
Fig. S The selectivity and anti-interference capability of WCDs towards TCs

2.5 WCDs KX E IR M TCs IR

N T Y AE WCDs 2GR EF X 58 Z2 A ke S b I TCs 1A B0 ST IN T TCs WYX Vi % 4Ry L o %
PSP A R A 8 Rl SRR SR AT AR I 5286 . pR 3R 2 W, 3 Gk AR B 5 O i A 3 0 T (R AR Y
TCs inAs R 94. 096 ~106. 4 5 AH X FR o U 22 90 AL T HAR X (1. 226 ~2. 700) , I 55 @ 88080A €435 1k
FTAR g R B R —8hE . %45 R E W WCDs 28 YR B W& 2 A R b TCs A9 2 B A 5 v i ol A5 4
FIE . FA (TS E R &SP R KRR R GB 31650—2019)"" Bl & i b TCs AR H R
1 kg BEHH TCs At AR 100 pg, AN G AE BRI h ik $E T 50 pg « kg ' X — TCs WNE, A
WA 5T N7 WCDs 2 JEHRET R I A4 22 X A i o TCs B AG I A5 4 1 3 B 58 b v R E
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Tab.2 Determination results of TC s content of 8 food samples
\ AW 5T 7 T RO AH 2 i
o FEARE/ WIE/ — —
K N o e fE/ B o e fH/ B .
I (pg kg ) N JAR RIS A X A o R 25 » D1 7 I S PO T B =
(pg kg ) (pg * kg
0 0 0 0 0 0 0
50 48.9 97.8% 1.2% 18.8 97.6% 1.6%
B 3
100 99. 4 99. 4% 2.4% 102. 4 102. 4% 1.2%
200 195. 4 97.7% 1.4% 196 98. 0% 1.9%
0 0 0 0 0 0 0
50 48. 2 96. 4% 2.2% 51. 6 103.2% 1.6%
e 2 3
100 97.7 99.7% 1.4% 97.2 97.2% 1.3%
200 200. 3 100. 2% 2.7% 196. 8 98. 4% 2.1%
0 0 0 0 0 0 0
50 50. 2 100. 4% 1.3% 48.9 97.8% 1.4%
Sy} 3
100 95.5 95.5% 1.4% 97.5 97.5% 2.1%
200 196. 2 98. 1% 1.2% 197. 2 98. 6% 1.4%
0 0 0 0 0 0 0
50 47.5 95. 0% 1.3% 49.75 99. 5% 1.1%
1 3
100 94. 5 94. 5% 1.4% 102. 4 102. 4% 2.5%
200 199. 3 99.7% 2.2% 0 1.3%
0 0 0 0 0 0 0
50 48. 2 96. 4% 2.1% 50. 25 100.5% 1.2%
A 3
100 106. 4 106.4% 1.9% 97. 8 97.8% 2.1%
200 194. 6 97.3% 2.0% 196. 8 98. 4% 1.4%
0 0 0 0 0 0 0
50 47.0 94. 0% 1.7% 48.7 97.4% 1.7%
X A 3
100 100. 5 100. 5% 1.7% 98. 4 98. 4% 2.3%
200 199.5 99.8% 1.3% 204. 4 102. 2% 2.1%
0 0 0 0 0 0 0
50 49. 2 98. 4% 1.5% 49. 6 99. 2% 1.6%
4+ 3
100 96. 6 96. 6% 2.1% 100. 6 100. 6% 2.5%
200 206. 2 103.1% 2.4% 194. 8 97.4% 1.8%
0 0 0 0 0 0 0
50 47.3 94. 6% 1.8% 48.8 97.6% 1.3%
it 3
100 94. 6 94. 6% 2.6% 99. 1 99.1% 1.7%
200 196.5 98.3% 1.7% 203. 6 101. 8% 2.6%
3 itig

FUAT A 525 CDs E AR IF S H 12Nl 556 . BB R W, A w25 B & 35 (030 P il 5 R4k
SE RS T B T AT A CDs 7 19 25 B0E PR R A= W o e . AR T G R 2 CDs MBI 5T, 24 1 LA A
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Pk i Ry w SRR R £ CDs (A SCAIE TR 3D . HAE RS Il 5 b = 24540 Lo A 3 B W 00 00 380 RS ol 32 2 oy 4 1
i 28 L SIS 4 B A A R I Bl R LR A D AR R TR AR R A CDs B AT K 7 Ak 1 23 2 sl Ak R .
Hb KSR R R Rk R EE AT ML R AR CDs JE B B R S A B 47 2T T S Il CDs A8 53 19 526 1
AE « R 1 00 A= R 22 P e A% ) A A T P o (0 22 7 2 0 AR A 5 ARG D' e e 55 o BRSO {400 R 4 ) R O T
H. EAMRIEEE, T & (Syzygium aromaticum ) . % 8 (Ocimum basilicum) .22 (Curcuma longa ) Fl/N & 5%
(Elettaria cardamomum)¥g il CDs ANMUXF N (Homo sapiens) FLIF I 4 M4 5 W B 00 30 388 5845 A . 36 58 A 204
il 22 Fh B BE Y LR KT B (Thymus mongolicus ) A CDs Mtk op Fe' © B B 51k 09 2¢ e iz,

A BIF 5 1 2t €0 PR O 1 AT R AR ) R TR Wb VR O DRk 3 o v v v o A L B R A ORI WCDs,
T FRET il ACQ i AE T WCDs 268 TCs #6K  th il i WCDs HE S T —Floi B9 96 e ik R P, R
B H A B MR TCs, BTSSR BN , WCDs 98 JG R Bt X i ik e B2 S L 0. 05~5.0 pg » mL ' 19 TCs
R F B R AR IR R DG R (RP=0..999 5) , BRI HL AT B8 85 19 8 40 AT e 1 . eAh , WCDs 2 G IR B 1 46 1
R 0.036 41 pg » mL ', B RERS TCs AT R BUE B . BEAE A RO AR & i HAR P BT, e J5 X 8 Fh &
FEdhh TCs BRI 25 R E0AIE T WCDs ZEGHRE 1 AT AT TCs BAR M A AE 94. 026 ~106. 4 %6 38 Fl P o AH XS A
WmZER 1. 2% ~2.7%.

(A — 2 102, 5 RAS (14 28 W 5 e CAn R 49 4 SO 7= ) 550N i 05 I v A IR 81 4 S5O AR L AR R
SRAB W 42 JUW) 0 R R s 9 JORE AR ATS SR D e 5 (B b ol B8 ok IR B LA E L BT K 22 el iy i ) P
AR X ORI R RRAE YRS CDs 1) S AL LAk iR 4 it T B 220K 8 .

SE K
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A New Strategy for the Detection of Tetracycline in Food:
Preparation and Application of Carbon Point of Essential Qil of Woody

ZHANG Mao', ZHANG Zhigiang”, ZHOU Yue', ZHANG Lei'
(1. Chongqing Key Laboratory of Conservation and Utilization of Freshwater Fishes, Animal Biology Key Laboratory of
Chongqing Education Commission of China, College of Life Sciences, Chongqing Normal University, Chongqing 401331
2. College of Food Engineering, Xinjiang Industry Technical College, Urumgqi 830021, China)

Abstract: To achieve rapid detection of tetracycline antibiotics (TCs) in food, a fluorescence probe method based on wood essential
oil carbon dots (WCDs) was developed. Blue-fluorescent WCDs were synthesized via a one-step oil bath method using wood essential
oil as the raw material. The detection performance and mechanism of WCDs toward TCs were investigated, and the feasibility of the
WCDs-based f{luorescence probe was validated in eight food samples. Results indicated that the optimal excitation and emission
wavelengths of WCDs were 370 nm and 440 nm, respectively. Under optimized conditions using phosphate buffer as solvent, with
incubation at 45 ‘C for 30 min, the WCDs probe exhibited a strong linear response to TCs within the concentration range of 0. 05~
5.0 pg* mL '(R*=0.999 5), and a detection limit of 0. 036 41 pg + mL~'. The fluorescence quenching of WCDs induced by TCs
was attributed to the synergistic effects of fluorescence resonance energy transfer and aggregation-caused quenching. Spike recovery
tests in eight food samples yielded recoveries of 94. 0% ~106. 4 % with relative standard deviations of 1. 2% ~2. 7%. These findings
demonstrate that the WCDs fluorescence probe possesses high selectivity, sensitivity, and practical applicability for rapid TCs
detection, offering a novel strategy for monitoring TCs in food.

Keywords: wood oil; fluorescence probe; tetracyclines; fluorescence resonance energy transfer; aggregation-caused quenching
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