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ABSTRACT: Objective To develop a method for the rapid quantitative detection of ochratoxin A in grain, oil

crops and nuts by quantum dot fluorescence. Methods Using polystyrene microsphere quantum dot loading
technology, a quantum dot microsphere probe with high fluorescence intensity was constructed by covalent coupling,
ochratoxin A monoclonal antibody was coupled to the probe surface by activation coupling method, and the quantum
detection system of ochratoxin A was constructed. Results Through the optimization of experimental parameters,
the established quantum dot fluorescence detection system showed excellent analytical performance for ochratoxin A.
The linear relationship was good in the range of 1-20 ng/mL (r>>0.99), and the limits of detection and limits of
quantitation were as low as 0.5 ng/mL and 2.0 ng/mL. The method had strong specificity, there was not significant
cross reaction with common mycotoxins such as deoxynivalenol and zearalenone. The method was validated by
methodology according to the standard of LS/T 6142—2023 Evaluation protocol for rapid detection method of
mycotoxins in grains, spiked recovery rates were 90.3%—114.5%, and the relative standard deviation was less than
15%, the method of accuracy and precision met the requirements of the detection specification about ochratoxin A.
Conclusion The quantum dot fluorescence detection system for ochratoxin A has the advantages of high sensitivity,
good specificity, simple operation and rapid analysis, it is suitable for rapid and accurate quantitative detection of

ochratoxin A in grain, oil crops and nuts, it provides an effective technical means for the field screening and

FH1TE

monitoring of mycotoxins in agricultural products.
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FEMEETE R A (ochratoxin A, OTA)E H 2208 14 ## il
% (Aspergillus ochraceus)™ 4 () — i GEE v A AL 1),
Hrrsgime . 1592 e, AogriEft. kT
AR ERAE AR T2 AAAE, B OTA | Z i T4 3
YRR ST, AR . R RS . IR
LG et o R R 28 ) i s K A wh e ditE |
SEREME, B ARSI IR . B, AR . BoE .
oA fg N B W | B AE B 58 AL (International
Agency for Research on Cancer, IARC) ¥ A 11(B)ZE A 1]
REHURI N, XA 22 AR A RRE R B F

HERER OTA YK, EREZIEE I M
F/HL X LR SR A P BR AR R R, R DA
(World Health Organization, WHO)JEF XU Ak, #5217
N4 H AT 32 4% A i (tolerable daily intake, TDI), #{iE
BT 7 RE OTA M H KA AL 16 ng> ") H
B b 7% 51 23 (Codex Alimentarius Commission, CAC)
FXTRIM AP ANRE . M. BERETH 1 OTA
I KRR EAREN 5.0 pg/kg; BXINEE (European Union, EU)
DS T 58 RS Ak g A 248 s, X 2ik 20 28| RilE
TR OTA BRI MR o, A T4 Py Bk v i e B
B4 5.0 pg/kg; T ) e 291 2 35 100 )it B et mmE R Ay
3.0 ngrkg; BEWIRME N 2.0 pg/kg; T2E40 JLEREBE 24
BWEEL . BILE S B AL Y0 U b 6 BRAE 5 ok
¥, AL 0.5 png/kg! ™ 3 7EARDRE 2 4 450t
E TR BRUE, HLER . Sk OTA K i & 73 AR5

1t 200 pe/kg F1 1000 pg/ke!' o ki [ 5 0] H X AR 45
Py (R ) B 228 RIS QT ) OTA BREARIEIR E N
5.0 ng/kg; FEXFILE R, TEsRGITEARE GB 2761—2017
(EMZAEEZIME i P EREERIRE ) PUsiE: &
Y. SR OTA MR AR E R 5.0 pg/ke.
SRR G D A IR I Bk H 25 MR 1) OTA IS IR
WECR, R E L T 28 OTA KA, EZMHEEL
W AH 8 3% 7% (high performance liquid chromatography,
HPLCO)!' '8 ViAH (0,3 3 Bk B i v (liquid chromatography-
tandem mass spectrometry, LC-MS/MS)!'*2% | T J2 (& i 1t
(thin-layer chromatography, TLC)2'"22 i Bk f 28 W Jf 3
(enzyme-linked immunosorbent assay, ELISA)®*) | & Fef
ARPESI G T RS 24% . HPLC, LC-MS/MS Jrik
H AR L 38 752 4 B B0RE a9 R B 2 B2, (H
ARG, A0 A, (RS AR B i 2 e e P,
AR A2 BRSZ DRHAGHIN P 5K s TLC (X RESE W AP 2 43 #r
FLROEAR . RiwhiE2s, B RIREA F 0 HLz R P
ELISA #EEMRTER, HUiAse SRR B A, B TER
W5 e O 3 R A AR B e et P 5 i RE R, T %6 22 LA
PR SCPE T RO e SR s B AR Y, Sl AT AR ST
PUR-FUATEAMTIEs S AL, SC OTA Mgt FE iy
BTU2, ERVETT R, 20 Rk, A LR AR f B Lk i
A, (HASIN R B S B ICA R R RE, EGehmic ik
FAAERRENEZ | (RS RIS ), 24 % s R
T RUE ORI 2 R GOK SRR, Bk
WA TE . e F RGBT . RIS 5, (A
RICHIN TR RN IE, TG — R 50 A REAS



5513 4 Es
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SRR R PER, EABOUE SRR . YRR
WORANESE . it — Lo — i1 U M REAR PR, A F
SRR R IR L i (polystyrene, PS)flBki - i 2 F R,
I I S T E AR DI RE AR PS fERER I,
& BT R et s KR (quantum dot nanobeads, QBs)
BE, IFERARBE OTA BT HAKM RS, KR
LS/T 6142—2023 { ML EL FLIM B 2% PRI 5 P TEREIEAN ),
YL REREA TP, BAERRE TR T AR ICER 1A
YEPI I R OTA BRI E fEAll i, i T s A
L ARSI ST TR AN, S 2 (0 B AR T Sl S 4

1 MR5EREE

L1 RS

INEE L ZORRL ROK L JRER. ROk R AL K
T AT b

OTA . 2% B (ochratoxin B, OTB). #4455
& C (ochratoxin B, OTC), T KIF2EJ4 M (zearalenone,
ZEN)(JREWE 100 pg/mL) . Jbi % 5 )6 9 70 5 6 e
(deoxynivalenol, DON)(Fi & & 1000 pg/mL). R HEX
B, (fumonisin By, FB)FR#ES: (BT B 10 mg/L) (582 BTk
BHE DA IRAF); wlliE& 2% B, (aflatoxin By, AFB)).
#HHE S X B, (aflatoxin B,, AFB,), BEHERE G,
(aflatoxin G, AFG,). PR I%EEJ % & (trichothecene
toxins, T-2)bRyEM(BTELRIE 100 pg/mL)( 225t AR
W R MRS A B2 AE]); B2 B (polyethylene glycol,
PEG). HLHFILIR 2 M (methoxy polyethylene glycol
amine, mPEG-NH,). PEG200, 1-Z%k-3-(3- " H &HEHNE)
Ak — ¥ i% (ethyldimethylaminopropyl carbodiimide, EDC)
N-F2IET B I (N-hydroxy succinimide, NHS), t:i#-20
W, Mg, TOKCEEGHTaE, E258E R 2= A B
wl); Wl £ 5% " (phosphate buffered saline, PBS)(H &
0.01 mol/L)., #ARZE tfi (phosphate buffer, PB). BRERELZE 1l
¥ (carbonate buffer solution, CBS)(#&& 0.05 mol/L), 2-Aak
LT FR 2% i (2-morpholinoethanesulfonic acid, MES)(#¢ &
0.1 mol/L), —FH FLE B Leth M2k [tris(hydroxymethyl)
aminomethane hydrochloride, Tris-HCI](# & 1 mol/L). QBs
TEPRR B & 1% FEHE . 0.2% 4 Il 7 11 2 11 (bovine
albumin, BSA). 0.01 mol/L PBS]( & 4 F b4 A
FRZF]); BSA. 0N H & H (ovalbumin, OVA). FHIR
BL(EHE Sigma An]); FEKEE CdSe/ZnS T RIAR
(BB K 600 nm+10 nm)(FT s 5 mg/mL, Jtptdtik
RAFHABR2AH); OTA HrCpESiA . OTA-OVA WL
B, RILA R 2% (polystyrene, PS)FiBRAE I (i &k
J# 10 mg/mL). ZEBUR(60% 2 BE-7K 14 5 )(F2 56 = iy 191 1
%); BA KR (polyvinyl chloride, PVC). #£ i
B gEE (B IE A 4ERY) . YR 2T 4E K I (nitrocellulose

membrane, NC), WK # At 3E95E WRL B A BRA F) o
1.2 UFE5E%

Sigma 3K 15 G & B OHL(TEE SIGMA 23 #]); HI-3
B A R R (i R BN RS IR 25 BRA F]); X-only
B (32 [ BioDot 23 w]); DZF-6020N(24L) 5 2 F 45 T
FRAE . MS3 IR BENR 5 A (LI L ST I (AR A BR A D,
CM4000 4= A s Fr YI L (L & br 2B W RH B A BR 2 Wl );
HF6500 St (A SEIEA YIRS A PR 7]); ME203
HLFROF-(BGE 0.01 g, MRRREFER 2R (h ENABRA R
1.3 ZIF5E
1.3.1 QBs #R4H49 41 &

KA PS ki T AR k4 QBs BRE, il PS
TR T AR IL S 7 5 AR UL M LA R, SE
FUE I E . B 1.0 mL R EAb PS IR B (10 mg/mL),
JIA 3.0 mL MES (pH 6.0){%J, 4000 r/min #.0> 10 min, 3

Fi, MES (pH 6.0)EXE Wi 2 WHEEZT 1.0 mL MES
(pH 6.0)" . ZBEIIA 5.0 uL EDC (100 mg/mL) £1 5.0 pL
NHS (50 mg/mL) = {754k 30 min, BB E A 5 mg/mL
H R KM CdSe/ZnS i+ S 1.0 mL, Al MES (pH
6.0) i T PR B i, A E AT 1.0 mL MES (pH 6.0).
W 1 AR A g 1) B B T AV TR AR i AT AR 4T 1
PS sk P, B IEE 11 HE(300 r/min) SV 2 ho SOV 4
W5, MMA 50.0 uL Tris-HCl (pH 8.0), ZiR¥EK 10 min,
5000 r/min £5.0> 10 min, 3 F3%, MES (pH 6.0)1:% 3 ¥,
1.3.2 QBs #4THa9153%

K EDC/NHS &GRS OTA Hri bk %
BB ZE QBs #4F % W: M 0.5 mg QBs HETFEET 1.0 mL
MES (pH 6.0)4", /il A 1.0 mg EDC. 0.5 mg NHS Z iE1L
SR 25 min; B0, 35 EIEAEET 1.0 mL PBS (pH 7.4)
o, SERIIIA 5.0 pL OTA B BEHLAR(1 mg/mL) = RIR
B 2 h, B0, 3L, FPBS (pH 7.4)8k% 2 K, £k
SEAPUR W E MES (pH 6.0), A mPEG-NH (4
T 2 mg/mL), 10.0 p L EDC (100 mg/mL)#1 10.0 uL
NHS (50 mg/mL)Z &S0 1 h 5 BSA ZELWKIE 1%, 4k
SN 1 h JG TS, PBS (pH 7.4) 7843 B0 e 3 K.
FE T 1% BSA 1 PBS (pH 7.4), 4 °CHREGIRAE
133 #HuEZFETAZTTFAMNALTL

OTA BTN RS PVC itk . BEfhR . 454
HONC B, Wk MIHRZR (T Z) M FsLk(C Z)%5 LA
WL . ZHBEN OTA B PRI RS nE 1,

H 25 A HIZ AR TUAL B 30 min, 37 °CHET 2 b
F X-only B I S ASCKAR IR GF QBs #REMA (0.2 mg/mL)
W AIWEATELS G4 F (1 ul/em), 37 °CELZS T4 1 h, #EGE
17 ¥— MR OTA-OVA FIET R B4 B v 7e )
(T L)FREL(C £R) b, Wiar 1 ul/em, ZRF840 1 mm,
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T 25 CZHEE 5 mm, 37 °CT4E 2 h, BEROCIRAE . #
Fanth | FAL AT IZE A . NC IR, MoKk Bt —E i 20
FLZMRENGT PVC M b, TR E, HUIHEIISE
FEUFRIERAR YT AL 4 mm SRS, BE 4 °CIRAF R T

R

A NCJE W 7K 4

e % |\ pveiin
-  J Y
OTA-QBs OTA-OVA R —#i
o

K1 OTA * ¥l R GL 45 7R 2
Fig.1 Structural diagram of OTA quantum
detection system

1.3.4 OTA #&m Zzuml X7 k& s

PRI S g HFBES U2 S0%REE i 20 H W) AR i T2
A 15.0 mL ZBUR(60% L BE-/K & R) AT E P, TRiER
BIRS) 2 min, B 1.0 mL F 1.5 mL &L H, 2000 r/min
G ES.C 2 min JFEL 100 uL BIEWR T — T4 1.5 mL &
LEH, 8 pH &2 6.2~7.0, BB MR RFIEETTA
BLOE T, S 3 min, BUH AT HF6500 2G4 T
L C T ESE.
14 XEIZSHHIMRKL
1.4.1 OTA-OVA. QBs #RA4HFBAE 489 # 52

¥ OTA-OVA F& Rk 0.05. 0.07. 0.10, 0.15 mg/mL
SR Y i TR BE R 2R AR AE NC I T 48 &, B QBs 355
1:5.1:10. 1:15, 1:20. 1:30 fREi B R MR FAs A8 I, 2F
PR ZPIEE 0.1 mg/mL BHE C 4 b, PR SEH8.
NC J | Wk i f—g T 240, el i— 25K R
B%h w3 AR 100 uL PBS RYES.LAE R, UM 3 min, 1%
BCPOCIRIE, HePR e B ] Y (e M 55 B i A S R T B s
Sia R RN, BRSSPI T/C > 1(kkE T &bk
i) OTA-OVA FE % = &b A KU B2 19 QBs R AN 2 5
MG, PRIy e B R USRI P 4 BIE 2 o
1.42 OTA-OVA ##sik ek

#E$E PBS. CBS. PB, Tris-HCl ZEMi . %A 0.1%
it 7E-20 (9 PB . & 1% BSA 1Y PB /£ OTA-OVA R FR, 43
S B OTA-OVA Z 0.05 mg/mL, F4¥H 5 0.1 mg/mL 47
REHi—FRIL BT NC B L, A RS, X0 B
ANJEA 100 uL OTA FRAES:(0.5 ng/mL)E.LAEH, [R5
JEMER T 40 C ZRTEMIE LK HlE 5 0.
1.43 SZ&3 iR

K B AT e AR RS A H, A 5 AN [ b B R
I, BRI RIS G HIBUE 60 °CHET 1 h S 4125
F5E, IR E A AJEA 100 uL OTA FRifES (0.5 ng/mL) Y 5
DET, RIVEHGMWE TLM C LB AL, EWiE LS

SRR
1.5 OTA ETFHMARG M EETTEMN
1.5.1 Arfewn&kds

TEMRFRI—E Y OTA FrvfiEfh, AIFEE-ZE(1:1, ViV)
T, POl 1 mg/mL PRERETR, S8 GB 5009.96—2016
CEMEREFbE PRt SR A B ), 207 i
A RR R A OTA (0.5, 1.0, 2.0, 4.0, 6.0, 8.0, 10.0,
20.0.40.0 ng/mL), &8 100 pL Fi& OTA Bk it B Bl &%
PBS(Z5 FIXT BRI B .08 W, BUHZE Y OTA &
T 2R G B SR N 3 min, HEAT 3 AT 7 A,
P E T &A1 C kiuet(E 518, LA T/C (e
HYNAeRR, OTA ARiflih BTy By R Aa s, BI5 ith4kA5 5
MR, W F IR TR . AT H R (limit of
detection, LOD)F1iE & BR (limit of quantitation, LOQ),
1.52 43

e, L RFEEHER OTA (20, 8. 2 ng/mL)brifE
ol VA VR 1 o R MR (20 ng/mL) B HARFR E 5 (OTB . OTC .
DON, ZEN. FB,. AFB,. AFB,. AFG,. T-2)i% 1.3.4 ik
TR N IS, B BB A T 3 A 7Szt
1.5.3  FmE GRS RN

K48 LS/T 6142—2023 FiEIGRES, WA AR 3
JERER AR . RO TR R, fEd . RE. Bk, B
WG RAEA L 3 4, B3 4, A5FRELS ¢ T 50 mL
BLOE T, aRImE . L IR E R MR TR, S
B 100 L XFRESIZE Fik 50 mL &0 PRSI G 1.3.4
RGN . A 3 SIS A B IR
1.6 ETFRRAEMNARS HPLC BIELE:

WEHUNEE . Bk, B 2R, Bk LTCIE R IE 6 Fi
AN 3 T A RE S AR IT 52 0 3540 R B A 5t
BRI 22 585 = 50RO SR A T g, 3 AT E, AT
il F 2O MR AR -

1.7 BIREALIE

AHWF5E R Origin 2022, S-Flow v2.0 ¥k 74584
MEIRLI, HALHESE 3R,

2 HFR55H

2.1 OTA-OVA. QBs IRETERBRESHMILER
LIGHEFOEE T 2k . C RIOM[E TR EFH D LRI
%1 POREEGRET/C I8 i nT AL R, 25
T 261 C LRBNEMH S B AT, HE4E T4k, C 4%
WO SRR H TR B AE KT CLH T/C HX
F 1nE )BT G, AT OTA-OVA I il i
BRI 0.1 mg/mL, QBs WA FBAEECH 1:15, WA 2.
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F1 OTA-OVA B REREM QBs IREHRMERITHER

Table 1 Experimental results of OTA-OVA coating mass concentration and QBs probe dilution ratio

OTA-OVA AL it it ¢ i /(mg/mL)

QBs #REH TR BT EL
0.05 0.07 0.10 0.15
1:5 CH++/T++ CH++/T+++ CH++/T+++ CH++/T+++
1:10 CH++H/T+ CH++/T++ CH+H/T++ CH++H/T+++
OTA 1:15 C+/T+ C+/T+ CH+/T++ CH+/T++
1:20 C+/T- C+/T- C+/T+ C+/T+
1:30 C-/T- C-/T- C+/T- C+/T-

T A FROR IO S B, HRORIOL R 5 P A, + RN IO E S RORTOE S . R 2

A 1.6
BOTA-OVAfI i &k E£0.05 mg/mL

L4 mOTA-OVABHIKIE0.07 mg/mL
12k WOTA-OVAf i ¥k J#0.10 mg/mL
BOTA-OVARLBE T it £0.15 mg/mL

0.033 0.050 0.067 0.100
QBsHRRERTAL
E: KB 1, 2, 3 R BERABRIEIZRY 3 CPATIRIR SR
K2 [F) OTA-OVA Lk EEA QBs e B AU T/C fH
Fig.2 T/C values of different OTA-OVA coating concentrations and dilution times of QBs probe

2.2 OTA-OVA ERBRMUHER

1ELL F I tE OTA-OVA \QBs R 5 W BB B A HE T, X
OTA-OVA B IR HEA T Ak, EFESCI0 25 FH I 6 Fif ek
43 5% OTA-OVA R = 0.05 mg/mL 1 0.1 mg/mL, 5%
Pl i —FRIL P T NC B F . Sesss RN 3, 224
LM IR R YA A R 48 1 T 8. C ko efs S0
MR, BEFE PBS E R Al R B

L T/Cfiil1] LT/C(i11.0] L /C{t2.0] LT/C{H3.0) L1/CIH2 )

K3 AR R g R
Fig.3 Test result diagrams of each dilution solution
23 HEBLBBMRULER
HHE 0.01 mol/L PBS. 0.1%0:-20+0.01 mol/L PBS.
0.1% PEG200+0.01 mol/L PBS . 0.1% it & -20+0.1%

B
p— — -k
— —— [e— Té&
1 2 3
0.200 OTA-OVAfL#; i< ££0.10 mg/mL,

QBsTRETHF B £ 1:15

PEG200+0.01 mol/L PBS Zr5ligifish &H#ud 7z, AHE
SEAHAE FIR IS T OG5 5 0 e N R A 25 R
T2, TERAM C LI & T/C LRI 4. 0.01 mol/L
PBS AbHRZE AT, A2 GRS E A i A i
PE(BY T/CAEHET 1), JANTHUE e, WIS W5 . e
ZLEFE 0.01 mol/L PBS 1 M &5 A H b PR
24 OTA tREMZEN RKEEHIR, EERITME
218 GB 5009.96—2016 $EHL OTA Fif il A 5] 1) i 12t
WeRE, 3 PATmsr IR, 53 9 HAaEIEWER 3, L T/IC
SSE A PN AR (Y), OTA A i b JoT ok ¥ B2 Sk 2688 A A5 (X,
ng/mL), 2l AR, B 5ER A Z WA T A S
= S N = 1 - R O S 1 N = Iy =
Y=0.0012X*-0.0692X+1.077, P& R E r’=0.9898, L1k i
P, R e 250 P ok BAF A hn et R 2R 1 6 4154
SERCUE B, LML AR ERR LA 6, Lt [l FR
Y=-0.0599X+1.0546, HE ZBL r’=0.9966, HiE 1~20 ng/mL
FEERMTEE, 75 GB/T 27417201 AH67FE L5
BT RN TR g ) Aol w8 S5 oK . OTA Arif
SRR R 0.5 ng/mL I, BENEIR MG H H 38 T/C (B %
it 1, ¥l LOD & 0.5 ng/mL; Ay £ 06 B v e
1.0 ng/mL, T/C {62 & H/MF 1, W4k LOQ 24 1.0 ng/mL.
Wik GB 2761—2017 FREFK
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Table 2 Fluorescence signal intensity and reaction sensitivity at each binding pad treatment solution

SE BT DL = YN REE
0.01 mol/L PBS o+ =
0.1%H: 5% -20+0.01 mol/L PBS ++ LR
OTA =
0.1% PEG200+0.01 mol/L PBS ++ &g
0.1%01J-20+0.1% PEG200+0.01 mol/L PBS + Hp &g

T/Cff{1.1 T/Ci1.3

CcZk

Tk

7£:1.0.01 mol/L PBS, 2. 0.1%H:{#-20+0.01 mol/L PBS,
3.0.1% PEG200+0.01 mol/L PBS, 4. 0.1%#i-20+0.1%
PEG200+0.01 mol/L PBS,
B4 BEEFRATBAIET T LM C LI

Fig.4 Situations of T line and C line under the condition of
treatment solution of each bonding pad

®3 OTAMERBZRERENLLER

Table 3 Test results of each mass concentration of OTA standard

jors) OTé FRifE 25 T/C fif T
Ji e BE /(ng/mL) T/C
1 0.5 1.40 0.99 0.97 1.10
2 1.0 1.00 0.99 0.98 0.99
3 2.0 0.94 0.96 0.94 0.95
4 4.0 0.79 0.83 0.80 0.81
5 6.0 0.68 0.70 0.70 0.69
6 8.0 0.57 0.57 0.55 0.56
7 10.0 0.48 0.47 0.47 0.47
8 20.0 0.26 0.19 0.19 0.21
9 40.0 0.13 0.15 0.17 0.15

25 HFRMER

TSR TR . SRS YL H UL 8 b LA 3 A
M 2 L 2 A R R PR OTA BTl R 40
PRE S, 7 g SR el g, RN e O AR (20 ng/mL)
Ay 7 Fh LT TR S 2 R AR 8 TR R A, T/C EI1E
L1~1.5 Z 8, 525 (A REE B, 1 OTA FHH:FEA(20.
8. 2 ng/mL)Y T/C {HI/NF 1, IEBIZ OTA & FHll R4

Xt OTA A YIS A LR, 5 At B DL B35 2 03 SUR I,

REAS AL 2R IR AR S JEOR 25 A S Hh iR FUA - OTA,
[ RS TS g = FT A 09 OTA s BEHUIAHY w

Sk

1.2

L1.10

1.0 %(1'9(;),95 Y=0.0012X2-0.0692X+1.077

0s | “s081 12-0.9898

- “6.0.69
= 6047

04t

w021
0.15

02+t ~S 1

’ : ' . — J— l 1 |

0 5 10 15 20 25 30 35 40 45
OTAFRHE T B/ (ng/mL)
5 OTA B ity AN R it e B2 45 2R 2 Ui

Fig.5 Polynomial fitting diagram of different mass concentration

results of OTA standard
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2.6 AMEYOMIREE R 9 RN 27 EFRRMEENNARS HPLC BIEEER
175 PR3 4PN S RS LR 4, %5 LS/T 6142—2023 BUNE . TR T8 Zk. TGRSR 6 AU

HE RIS FFE XS AR E R 25 (relative standard deviation, RSD){H, FLIRRES, BRI FTEN B2t HPLC T
3 HEICRAEITE 90.3%~114.5%22 1], RSDs ¥/NF 15%, 1E 3 OTA FHHNISE, 25 RN 5 Frs LA HPLC BN S ik, ™
FIARRREN & 7 N iR 2 B MF 5 LS/T 6142—2023 BTN R BT b A e 255 A R —B, #5380
ZOR, £ OTA =il R G & P & ft i N (EFR R SRR ZE TN 15%, FF6 ERARERRG
T G AR T A B R AL e TR A PR A IR, R T RO EE A B m R

x4 EYRIEMIKER RSN ER

Table 4 Results of the recovery test and the analysis and evaluation situation

BE 4 B = FEM A 1 4531 T 2 455 T 3 4501 ] i 2/9% RSDS/%
/(ng/mL) /(ng/mL) /(ng/mL) /(ng/mL)

GEP/S 22.20 24.11 21.01 112.2

TR 21.31 22.01 19.11 104.0
Tk 23.21 23.09 18.21 107.5
[ES 20 26.34 20.04 22.33 114.5 11.0
1w 19.32 22.01 20.35 102.8
R 20.41 19.31 17.39 95.1
ik 22.01 18.22 17.41 96.0
ER S 8.99 8.11 8.31 105.8

Fro R 7.82 8.02 7.91 98.9
ESP/S 8.12 7.99 8.01 100.5
SR 8 7.89 7.62 7.85 97.3 52
A 8.19 8.92 7.49 102.5
Ko 7.68 7.92 7.48 96.1
Bk 8.01 8.14 7.22 97.3
GEP/S 1.65 2.03 1.97 94.1

AR 1.62 1.97 1.93 92.0
5PN 1.91 1.94 1.95 96.6
(2 2 1.93 1.89 1.94 96.0 6.40
pias 1.96 1.87 1.63 91.0
PN 1.87 1.83 1.72 90.3
bk 1.85 2.01 1.90 96.0

x5 BTRIUES HPLC N ARIF AR R

Table 5 Comparison of test results of different samples detected by quantum dot fluorescence and HPLC

o, | E%ﬁ%ﬁ‘t?ﬂ*%@g/kg) | HPFC %éﬁ%/(ug{kg) —
FAT 1 AT 2 AT 3 FHH FAT 1 AT 2 FAT 3 FHE
INFE 6.84 5.88 6.75 6.49 6.36 7.11 7.26 6.91 6.07
E'N 22.23 21.69 21.45 21.79 21.84 21.57 21.93 21.78 0.04
A 24.78 23.16 24.60 24.18 24.93 21.33 22.05 22.77 6.19
TR 11.34 11.49 11.91 11.58 11.22 11.82 11.88 11.64 0.51
Bk 52.56 53.10 53.07 52.91 45.39 52.98 50.79 49.72 6.4

JoAER 3.75 4.74 4.92 4.47 4.35 4.11 3.69 4.05 10.37
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