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Application of Time-resolved Fluorescence Immunoassay to
Concurrently Quantify Fumonisin B,, B, and B; in Corn

ZHANG Jialin'?, MA Licai’, HOU Lu', Menghenaren®, WEN Kai‘, HOU Xiaolin""

(1.College of Animal Science and Technology, Beijing University of Agricultural, Beijing 102206, China;
2.Beijing WDWK Biotechnology Co., Ltd., Beijing 100095, China;
3.Chifeng City Agriculture and Animal Husbandry Comprehensive Administrative Law Enforcement
Detachment, Chifeng 024000, China;
4.College of Veterinary Medicine, China Agricultural University, Beijing 100193, China)

Abstract: This study aimed to establish a time-resolved fluorescence immunoassay method for the simultaneous
quantitative detection of fumonisin B, B, and B; in corn. The EDC/NHS active ester method was used to prepare time-
resolved fluorescent microspheres and fumonisin antibody conjugates. Fumonisin antigen was immobilized on a
nitrocellulose membrane as the test line. By optimizing the number of test line, a competitive immunoassay method for
detecting fumonisin was eventually established. Subsequently, the sensitivity, specificity, accuracy, precision, and
correlation with the national standard method were evaluated for the established method. The detection limits of the
established method by using two test line pattern were 107.68~168.28 pg/kg, and the quantification limits were
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283.46~444.63 pg/kg. The cross-reactivity with fumonisin B,, fumonisin B, and fumonisin B; were 100%, 85.59% and

72.72%, respectively, and no significant cross-reactivity was observed with five other common mycotoxins. The recovery

rates ranged from 88.37% to 117.42%, and the coefficients of variation were lower than 10%. The conformity of the results

obtained by the established method, as compared to the immunoaffinity column purification-high performance liquid
chromatography (IAC-HPLC) method specified in the national standard GB 5009.240-2016, fell within the range of 92.17%
to 107.21%. The established time-resolved fluorescence immunoassay method meets the requirements for rapid on-site

quantitative detection of fumonisin B,, B, and B; in corn.

Key words: time-resolved fluorescent microsphere; fumonisin B,; fumonisin B,; fumonisin B;; corn; quantitative detection

fR 5752 (Fumonisin, FB) 3= i 88 2Rk JT B .
BNER . SRR R A N — R, XA ih
TR, ZEFREREHAR N ZE BN —R%RA
ARG Y), B TK, #PFaeEthim. k3
BRI B R ILA FA| FB, FC il FP PUFpERY,
28 FPAS[F] ) 544, I ) FB TR 15 4% o e fe s,
M AR . FB % F2Z2404E FB, . FB,. FB;, FB, ##
FE PR REMFSE LA (TARC) VFE S 2B 280" ).
FEl Y DR B TS YL il Ay i 2s 2015 4F % 2020 4RE7EE
KM T @ = &S H FB, B9 BHEARE RIS 7E 60% LA
I, 2020 4K H R iR 100%, FH ARSI E R T
1000 pg/kg; 7E 2015 4EPHHFHIE RS 4500 pg/kell,
— 3BT DU T3 X P B 2R V5 e A Pl A i A UL s
R EORFE S FB, . FB,. FB; #aKH, SR
HH 30.56%" . WHFEFRI, FB Al LAE ik % 5 1R Gt
38 S R AL IO T 17 S i) WA T ) ST B s e A 2 B
P o rEtt | HEUE B RS E AT FB
AW EERAEYVICRD, BIEAERK, EiR
B LSS FILE £k FB, 1 FB, SR
AT 4000 pg/kg, FEEEDAh S 2 0AE B R HLE 5
I 14 F 5 oKl S P FB, . FB, Al FB, AN 4548 i
2000 pg/kg™ ., FRE P AR ) RN K A
s FB, 5 FB, & EVHIA S T 60 mg/keg!'

HarAs a2l b FB 19F A 225k
& T Rr S S Ak Lo s VW N L NG UL S S WG R 1Y
5 53 BT O 1 FE A v ROMRFE 203 725 (High perfo-
rmance liquid chromatography, HPLC), & AH 1% i
1% B% A ( Liquid chromatography-mass spectrometry,
LC-MS)E!"> 1, HPLC il LC-MS EA7 R 471 R4
B BERRMERIE S M, A A B ST AR 10 I 2L
B, I HAS I JE A A AN S A PR A I A
PE 2 A3 HT 7 15 B A G A 8 W B 56 ( Enzyme-
linked immunosorbent assay, ELISA )™ Fl 52 44 4 ]
] G e kU, ELISA HAT FEAS i #5805 . A
% TSR SO A5, (B WA SR E 25 R B 1) ik
Mo ARG [a] G iE )2 AT AT AR A, /10
SLEL XS FB JEATAS I, H B A R AR, E 5
17, 2 ARBE IR AR A Sl Rk i .

st (8] 433858 5'C e 22 JZ T ( Time-resolved fluoroi-
mmunoassay, TRFIA) Jy ik FI 4G . 42 8555 o0
T REEES YA R DO CIHERNE MARiC I bric bR ek
Fhik. PHHEHZOEREAK, Stokes (R, K15

Beas B L, AT LT BR A A AR DO eI T
P, REALSCILXT AR Pyl b FB 4 MERf 2 S ks e,
HAG W FH TRFIA Jrikxd 49tk b FB A i Xt 42
HA5 FB,, Xt FB, fil FB; MURIIAHXT 4 /0, - H R
M8 R — 4% T A=, RITASA] T L 28 B0t bkl
2N AR GERIRT A E] T 2R ARBUCT L, 38 2 e
£ T LRABUS RS BE FIRT A FB, . FB,. FB; 1Y
RE A 2, AA Sk B I v A 4 T M AG I R oK
FB #2447 Rl Jr 28 .
1 M5
L1 #R5EE

B 0 2R R LA 8] 43 9 G TR (365/610 nm,
Aex/2em)  F=[E Bangs Laboratories; FB B 5% EHTIA
FB bt db st 4B fR A )3 ARG BN w5 Biffhr —
YT X IgY . RPN bR DR MR feie s
ARABRLS AL nhild 20, FEE 5304l E258E Hbs
F G R F]; EMRA 4= AR (NC f) 78 Sarto-
rius; FB fHY4: . FB BATE FRFEA  EFRE Y5
fiti#s R B A S BE; FB, . FB,. FBy ARESh L ik —IF
% (EDC) . N-¥Z2IEH AR B FAmE W i (NHS) 3£
sigma-Aldrich; PVC 58z . oK 4E . FEiL3 B4
W EIRHEE RRA W LR Yot B R A
BRZAAF S

ES520 L7 RF  RIPFEZCRHME ARG IR
Hl; XYZ3060 %] 54X 5% [E BIODOT; Fresco2l 1%
% B0l 321E Thermo Fisher Scientific; KQ-100E
R PE A BT E A R H] MX-F 5
AL R IE %A TG A (A0 B0y 28 7l s WH-
400 A IM-RTEIRIEF w4 . FQ-S3 I [Al /3Gy E
AL db R B R E AR BRAF] .
1.2 LWHE
1.2.1 HWRECH]  2UERE e sl Tris 12.11 g,
DA HE 2K g i 5 U ERFZ )85 pH 2 8.0, BSA
20 g, it 20 20 g, FEHF 100 g, NaCl 9 g, Proclin
300 B 0.2 g, ALK EZA ZE 1000 mL. R TR
PORECH: IR 3.7 g, K-S DURIIREN 13.3 g, REWE
20 g, BSA 10 g, PVP 5 g, Proclin 300 B & 7] 0.2 g,
JH 4l 7K 2 45 2 1000 mL. £F & B B W Bt il . Tris
40.38 g, I AGE E 4K e, FHHERRR Y pH £
8.0, i A 50 g PVP, i A 5 g S9, fH4ali /K E &K=
1000 mL
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1.2.2  AEBRET 4k 2R A S A R AR 5 il
—4% T £RFIPISE T LRIMFM A=Y FB RE> >,
Ho— 4 T E % FBPUIE (3.5 mg/mL) H
0.02 mol/L PB Z& ik (pH7.4) 2 435%H BAE J 3 W,
FHRIAEA L) 0.8 pL/cm MBI AL 2] NC & . P
£ T £ 2% FB )5 (3.5 mg/mL) J 0.02 mol/L
PB ZE P (pH7.4) A A5 REA TR 4 T 48] NC
& b PRI LA AR £ s DA (5 mg/mL)
0.02 mol/L PB Zz ik (pH7.4) 6 1540 B Jy C 2k .
PRI AT NC RS T 45 °C JEFETHHET 16 he JH
T A I 45 I AG I v )34 0. 0.5, 1. 2. 4. 8 pg/kg Y
FB, b dh, F FQ-S3 A [a] 43 34 28 56 e ie e 1 4 i
AR B U B 5, T/C Se (T1+T2)/C A, B 1 25
I — R B, 38 2 =A% (%) =B TC tb
{H—IbRAES S TC FefE)/BITE TC HefE =100 5845
FEAERIER . ARPEIHR ISR, i e,
1.2.3 FB K39 IgY 2 CHREM il FB 28 GIRE! il
2541, B 100 L B [E] 53 B 28 6 i ER (0.19 pm,
1%), InA 900 pL i& 4k 2% #p & (0.05 mol/L MES,
pH6.0)IRGEIRSN 5 s, B.LHL 15000%g, BS.L> 15 min,
Fo WA 520 pL 3% fh 22 vh ik, 1 FHEE 7S S0 7
5 min, KK HNA Sulfo-NHS(0.001 mol/L)315 pL
EDC(0.001 mol/L)165 pL, K345 E %75 200 r/min
WAL 15 min; Z J5 0T 40 2Z — ok &, A &0 HL
15000xg, B5.0> 15 min, 37 LiF. AULEFAIILA 500 pL
1B TBE 22 % (0.04 mol/L BBS, pH8.0), B 7B 7
5 min, i YTIE L % . HL 10 pL FB A 5a B i 44
(6.1 mg/mL)JNAZ] 490 uL {BEEZE ik h, 1RAT, B
VRSSO AR Z 755 1D GHER T, ARPRRIR =
7 200 r/min JX B 2 he InF 432 —nkiE, 2.0 4L
15000xg, Z5.0> 15 min, 37 FiE. FULESIILA 400 pL
EFAZE vh i (0.01 mol/L PBS+2% BSA) HF%Z GHM
BR, #8875 2 min, ZKFFER IR 200 r/min A 2 h;
T4y 2 —ikiE, FHE AL 15000xg, 5.0 15 min, 5
3. L 1000 pL 2 CIMER B WM = ek,
PGS 5 min, 4 C PRAF . X IgY DG IRET Wil £
5 FB ZOHAREHR AL ERAATR], RATERRiC AL TR
FEHXG 1gY (10 mg/mL )AL FB FLsaREHUA, S
AHE 100 pL. ¥ iR FB ZOGERER, X3 IgY P8GR
B TR IR 1:0.1:48.9(V: VI V) TSR
4], F A8 50 uL/ALEINE] 96 FLi P T B S e R T
Mo VR TRE A BRI EE: BRifERSUE, —40 °C, £4
120 min, JHERBt: 5 Pa, —10 °C, T THET B
5 Pa, 30 °C 600 min™%,
1.2.4 K-RAgHEE w1 S8 RS S 3R oA
300 mm Fi 28 mm 1 HLAE, K 48E 1< 300 mm
P& 30 mm FYELAS, RUCKENEE]HS 300 mm $E 80 mm
B9 PVC i b, BRI THLYS 2 mm, B H#ETT
# 98 4 mm IR SR (R 1), 28R BRI S 1K
100 mm T 20 mm AJZEGCRFeH (E 2).

WK 4% NCJE i

PVCH i
ST i Sy )
Fig.1 Test strip structure
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Fig.2 Detection card structure

1.2.5 FESLATALEE  FREBUSTESS (G 20 B BEZE
A E TS SRR B FRFEAS 5+0.05 ¢ F
50 mL 2.0, N A 70% H B K S W 25 mL,
2500 r/min % 3§ 5 min, = & 4000xg & L> 5 min,
B 5 pL IS T 800 pL A Wb B P o TR 2,
(G
1.2.6 Fy2EEE K -RIERBEE AR 2 40 C,
FEHF FB ARSI - H2 0 B A R E R E w5, 4T
F FQ-S3 AR T4 Hr Tk . B 100 pL F+%
KAE IR FB T IFL A, WRFTIR S) e AR5,
2 FB AR e, HERRZN 6 min, KF 0
LZER Y FB A< A FQ-S3 B E] 43 BEDd Y fa s i Bt
SIMTASGHATASI o
1.2.7 K7
1.2.7.1 xE&Ehg WEZRE MY SAEa Rt
WS BE B K BAPEREARS, 53 INAA B & FB, . FB,.
FB; b5 #E % W 2 FE 5 & 5 o2 0. 250, 500, 1000,
2000. 4000, 8000 ng/kg. ™R 1.2.5 HAT
PEASHTAL TR, PR AR 1.2.6 FRRUEFTREIN, 4511k BE
K 6 U7 . LA B (HAE MR AL R, DA
(T1+T2)/C WIHHMEIHALFR, H Origin 2018 A
logistic FRELHATARL MG -
1.2.7.2 FpSrEmbX DA FB, b 34 500k 5
FB,. FB,. #[M&#E B,. T KINEEE ., BA )8
PRI I, SR ETEER AL T-2 RIS LN H
(Cross-reactivity, CR) . EARI A7 1.2.7.1 ik
Tr 2G4l R RE TR R M BRI R, AR PEbRuEih
L5345 H il B2 (Half maximal inhibitory
concentration, 1Cs,) J14% F IR CR.
IC,,(FB,)
IC, (R 0)
FH: CR FRARNEE LRIV F, %; IC5,(FB,) R~
FB, EAN IR, ng/keg; 1C,(Fifkd) Fon ik
P B IR, ng/kg.o
1.2.7.3 i PR5EEEWE B 20 4~ FB AT E
KFEAS, 208 1.2.5 1 1.2.6 FrR Iy et A7, Ik

CR(%) = %100
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i 1.2.7.1 7 2 1 br o dh £ 53 5 & FB, . FB,.
FB, M 5AE, T153 20 03 BHPEARE A S {E FnbR i 25 .
#6 H B (Limits of detection, LOD) %46 T- 20 14 BHV:AE
A BAH M YE N 3 A bR 22, s 5 FR (Limits of
quantitation, LOQ) 55T 20 14y AL 2 {H i ~F- 4 (H
Jin 10 ASEbRUEZER

1.2.7.4 MERE SRPEEEI 78 FB B FRFEAR
FR A3 A hnuk BE BB BE A 1000, 2000, 4000 pg/kg HY
FB,. FB, Il FB; —Z&bnrifieflic % M8 EaRilirik-F
AT 6 YR, Y ST H v R RS s R . Hor e
T MR

A
R(%) = T x 100

o R TR EICR, %; A Rl & 1H, pe/ke;
E FORBAMEREA I ELSIE, ne/ke.o

B AR S 2 B0

CV(%) = ’g}/—]l; x 100

Horp: OV FoRAE 7 R EL, %; AVR KR 6 il
BSOS IR, png/kg; STD 2o 6 40471 & 4%
PIbRHEZE, pne/keo
1.2.7.5 SEFRITIESPGERIT . FHARBEST T
ST B E] 53 B G A28 S AT RS I v RS A [ 55 4
i FB SERRBH M ERAEAS, B REASTA T 3 URER
SEHME, 5 GB 5009.240-201 6 & il 2 4 [ AR
A HPAR S B ER I Y RRAE 12— s S is S5 A AT
A-FE S AT AR SO (LR S R I 485 SRt L, Ja ik
FFE BE R PRI 7 i 4 SR i — s

Vozen X
FFEE %) = 3% 100

Fh: X 78 TRFIA Jy vk =i 45 5 171
{8, png/kg; Y 7~ IAC-HPLC Jy B EAE, pe/ke.
1.3 HIELIE

LA HZRBTLAGSING FB R EEAEAE AR AL b (4
ANURE SN 6 YRIBOV-MED) , LARR] 43 HEE el
FEESIHTGEIN R0 T LRAEZ S C LRABM FLlEAE
MYNAEFRT Origin 2018 SRAFHEFT DU S04 & 4 1l
ek gl A4 a2 B o3 I FB AN []v B A X
R TC A, MR =R IBCE- I, X Ebfnfi] 3. i
AR B R e R A B P EASEAS T & 20 ¥R, TR (E
FbREZE, VR A BRI bR . I
At A B S AR S AT 6 ¥R, T YAIE S A

HRPEXT b, ST IR T3S 22 8 e Y 3 e
AT 6 RIS B E AbR 22, HE— 251
AR IR R 2E o IS AR 1S AR IR, [A]
—SEBRBHPERE S AR ST AT 3 RGP HAME, 5 1
BT M S A B T4 53 L
2 GBR5SH
2.1 FBRBHEENHAE

FHl & —4% T 2 FB SR 25 T £/ FB
Ji5E, 3 SR I A 0. 0.5, 1. 2. 4. 8 pg/kg B FB,
FRE S, A543 3 05 T/C FI(T1+T2)/C 18, F-1Hk
S MG = R B, 38 A AR A s i R s
(= 1), PIFMEER BERRUE S AR i (A8 1k
wmE 3 XA 4.

K3 —%& T ABLEUT IR ORE

Fig.3 Color gradient in a T-line pattern

K4 WiZk T AREUT iR O

Fig.4 Color gradient in two T-line pattern

T8 LK X LU AT I 5% T 209 FB ARk
BE RSN ARG T — 45 T £k, RWIMZE T LRk
BA R REUE . RO A AR e
25 T Abiis, — 54 T LB HT s S HUAREE fin [A]
gk, 2= (A RO, PUSHTAR N ANE 857, 23 FEBUR K

F 1 KNE T LEBINHIERT

Table 1 Comparison of suppression rates for different numbers of T-lines
P 0 0.5 pg/kg 1 pg/kg 2 pg/kg 4 nglkg 8 ug/kg
—&TAT/CIH 5.79+0.09 4.34+0.01 3.45+0.11 2.7120.02 1.7240.02 1.03+£0.04
W4T (T1+T2)/CIH 5.69+0.18 3.5740.07 2.68+0.01 1.84+0.01 1.19+0.06 0.75+0.01
— TN (%) 0 25.04 40.41 53.20 70.29 82.21
PIZETEANHIZ (%) 0 37.26 52.90 67.66 79.09 86.82
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FEMAG . FEACHH TRFIA J5 32600 H & 25 A 7
FEIHFFE P IIUESE T g5 232030 [ AR R AIF 5
5 FB A=l w4 T LRI,

2.2 MTEEIEN

2.2.1 sEREINZRZH] WM R RERA TR S A
RIEIH R EE R FB, . FB,. FB; FRUESh, $%7 E ST
BTA Py 325 R ARG I 7 2k R, AR BE K 6 4
SPEATIEES . LA EEEAE AR AL R, PA(T1+T2)/C 14
IME Y\ AL KR, ] Origin 2018 4544 logistic FRI%L
HEATARLR IS 195 FB, . FB,. FB, BEARAE & JE
A e E R (] S) o DGR I R Bt b v il e 2
AR S AR 6

(T1+T2)/C

°0 2000 4000 6000 8000
IR RAMERIRE (ng/ke)
K15 TRFIA #illl FB,. FB, fil FB, & i £k
Fig.5 Standard curve of TRFIA for FB,, FB, and FB,

FB,

K6 FB,.FB, fll FBy =Fwhrifi i B sy &l
Fig.6 Physical gradients of the three standard samples
for FB,, FB, and FB;

FB, ¥l & #h 28 09 | )3 J7 2 b : y=—0.58683+
(4.88473+0.58683)/(1+(x/1897.5007)%7953) | HerE F&
B R?=0.9987. FB, fl5 Hh £ iy Ml V1 J5 72 2y » y=

—0.49451+(4.8806+0.49451 Y (1+(x/2217.04761 Y 7783%),
PEVEZREL R?=0.9988 . FB; A HHZR M BT T7 42 A
y=—0.39709-+(4.83214+0.39709)/(1-+(x/2609.44216)*7*'¥"),

Y5 A R?=0.9983 . —Fh AL E B R LG £y
HeAE ZBUITE 0.99 DU, IR IIE BLAT.

222 FestEVEMT 435IHA FB, . FB,. FB,. il
TR B, TKRIREEIGER . 4 T e TR B . i
MEERFER AL T-2 8RN E R INZ, 15 1C5, 1HIf
LA FB, MIELUETRAE RN R (K 2) . g5 ER Y
FB,. FB; (3¢ X W 3533 2R 85.59% Fl1 72.72%,
HATF TR ZAE 8000 png/kg TN TCHA 4
i, BEATEOYE A T 1C, 18, 2528 U W HRAR
%o FrLAARTFFE sz 69 FB B a] 50 e e e 2
Hrk i 75 FB, . FB, Fl FB, I AS Y R, Al [] st
Kiill FB,. FB,. FB;. 5 H B W 7R HEA T
o ARG T Xk N ARSI BB 2 Fh BT FH B LA R S
DERE ), AT X FB . FB, Fll FBy 38 X W
ST 4 T S R LR BE 2R A8 SOV SRAIR Y
FB $UiA, MIMRIE T 5k ek

F2 ks FB,. FB, BT HE R RN RN R
Table 2 Cross-reactivity of the established method with FB,,
FB; and other mycotoxins

R RN 1C5(ng/ke) SRR (%)
FB, 1897.50 100
FB, 2217.05 85.59
FB, 2609.44 72.72

223 KR FEREBR SR R Erd sy et ] 4y
HEPE GO PEJE TR 7 RN 20 03y BRPEEEAS, JlFS
FB, i LOD 2y 121.48 pg/kg, LOQ & 316.48 ug/kg.
FB, ) LOD Jy 107.68 pg/kg, LOQ 4 283.46 pg/kg.
FB, i) LOD & 168.28 ng/kg, LOQ N 444.63 pg/kg
(5% 3), W AR PR UERY RRE LR P10,

2.2.4 HEWRE SHEERE SR DR FrE s T a] 3
BEDE S IEMTR I I 543 5 & FB, . FB,. FB,
ErEo4 1000, 2000, 4000 pg/kg BINERFEAS, £
JE 6 OEAT IR . FB, [ SRAE 88.37%~
114.20% Z[H], A8 5 REE 5.44%~8.92% Z i), FB,
ELACRAE 89.50%~111.51% =2 [d], 2855 REHE 3.99%~
6.25% ZIal. FB; [FIACHRTE 94.48%~117.42% ZIH],

3 RIS G2 Tk ARG H R R
Table 3 Detection limit and quantification limit of the TRFIA method

\ i TE b Rl R

HEAT Mg/, n=20) j;jf) fﬁg’% (*u;jk';) i

FB, 0.00 48.87 0.00 10.11 5.92 51.52 73.55 65.12 0.00 59.62 37.90 27.86 121.48 316.48
21.38 43.64 23.74 51.52 3.92 85.10 43.64 28.55 59.62 82.18

FB, 0.00 41.19 0.00 6.82 3.65 43.72 65.33 56.96 0.00 51.55 32.35 25.11 107.68 283.46
16.12 36.24 18.16 43.72 2.24 76.99 36.24 22.40 74.02 51.55

FB; 0.00 64.01 0.00 8.75 3.58 67.99 101.67 88.68 0.00 80.26 49.85 39.48 168.28 444.63
23.94 56.19 27.26 67.99 1.35 119.62 56.19 34.10 115.07 80.26
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Table 4 Standard deviation and coefficient of variation for TRFIA method

FRIA W (ng/kg) UK 453 (pg/kg) PiE (pgkg)  FIGEREI(%) i (ugke) ZERRE(%)
FB, 1000 1116.73 1064.39 93592  919.66 910.73  883.74 971.86 88.37~111.67 86.67 8.92
FB, 2000 2038.39 1947.80 1888.41 2284.08 2266.72 1934.60 2060.00 94.42~114.20 158.73 7.71
FB, 4000 3799.95 3929.37 4348.82 4071.72 4108.91 3684.30 3990.51 92.11~108.72 217.11 5.44
FB, 1000 1040.13 1077.32 1115.12 1027.54 93192  955.52 1024.59 93.19~111.51 64.01 6.25
FB, 2000 1962.83 1940.59 1891.88 1789.99 2016.34 2034.76 1939.40 89.50~101.74 81.80 4.22
FB, 4000 3601.57 3701.57 3860.30 3710.68 4060.30 3901.44 3805.98 90.04~101.51 151.94 3.99
FB, 1000 1001.28 1000.29 1095.58 1174.25 1131.61 944.79 1057.97 94.48~117.42 81.35 7.69
FB; 2000 2279.83 2204.36 2085.59 2221.31 2326.19 2103.45 2203.46 104.28~116.31 86.71 3.94
FB; 4000 4489.94 4230.76 429426 4146.14 3803.43 4210.52 4195.84 95.09~112.25 205.78 4.90

Sk

AR ZBUAE 3.94%~7.69% Z Al (R 4) ., L TIRTH
FR AR G s B ARSI R 1 325 v Xl o A RN 225 5 1)
RPN,

2.2.5 SEBRTESMEER . ST AR a4
BTG G B MRS I T 1 00 S B BH A R AR,
B FEASE A7 0 3 I8, =55 GB
5009.240-2016 #i.5E 19 TAC-HPLC J7 15 14 1) & 4% 5
X, RS, @R EAE 92.17%~107.21%
Z A, R PRP I A I [R]— AR B 25 R — e R 4
(F5).

K5 WEI ORI BT S ERMUER BT 1%
SR 2k
Table 5 Consistency between TRFIA method and national
standard instrumental analysis method

gaeen  JACHPLC TRFIA A WE  FERE
M (pg/kg) (pg/kg, n=3) (pgkg) (%)
FB, 1320 1360.45 1382.42 1250.20 1331.02 100.83
FB, 2530 2801.11 2653.34 2683.13 2712.53 107.21
FB, 3910 3500.39 3609.19 3702.31 3603.96 92.17
FB, 420 41537 46534 43529 438.67 104.44
FB, 770 703.31 74792 789.89 747.04 97.02
FB, 1140 1098.81 1273.31 1041.23 1137.78 99.81
FB; 490 490.12 510.34 509.18 503.21 102.69
3 Fig

AT DL ER 0 2R B[R] 53 B DGR VE S 7 BR
By, am X AR AN TR T 2 255 i Rl ARk, e s
SEAR By BEZR B[R] 53 FEDE G 0] S8 )2 B As i vk o
173 ] [RIEHREI FB, . FB, 1 FB,, [T S5 H & H
W B PR TG B A8 X, R R AT, £ 6 AH ChRTE
TR BRERMREZ R, R R 107.68~
168.28 ng/kg, FE R A 283.46~444.63 pg/kg, R
BE R, [EISCERTE 88.37%~117.42% 2 [4], #th Py A8 55
TE 3.94%~8.92% Z i), HERAE  FEEERIM L. It
SMZ T I B RAEEE | R | AR
A, 20 FB 3 S il s 4t eI T ik,
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