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Abstract: In this study, a novel detection method for rapid and accurate detection of the tetraniliprole residues in cereal
crop samples was developed using improved m-PFC purification combined with HPLC-MS/MS. The samples were extracted
with acetonitrile, dehydrated by 4 g of anhydrous sodium sulfate and 4 g of anhydrous magnesium sulfate, purified by m-PFC
HF-A column, separated on Agilent Venusil MP C,; (100 mm*2.1 mm, 3 pm), eluted in a gradient with methanol and water
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as the mobile phase, iscanned with electrospray ionization and in negative ion mode, and detected by the multiple reaction

monitoring (SRM) mode, and quantified by the matrix-matched external standard method. The results showed that the

coefficient of determination (+”) values of tetraniliprole within the linear range (0.1~20 pg/L) and in different grain and cereal

food matrices were all higher than 0.999. The limit of quantification (S/N =10) was 0.80 pg/kg. Taking rice, wheat, barley,

millet, soybeans, green beans, corn, and sorghum as the substrates, the recovery rates of tetraniliprole spiked at three levels of

0.80, 1.6 and 8.0 pg/kg ranged from 84.67% to 98.14%. The evaluation of assay stability revealed that the relative standard

deviation of six measurements within the same batch (RSD, »=6) had a minimum of 0.77% and a maximum of 3.36%, whilst

the relative standard deviation of six replicates between different batches (RSD, n=6) was within the range of 0.95% to 2.53%.

This method is convenient, efficient and highly precise, and meets the requirements for detecting tetraniliprole residues in

grain and cereal foods.
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Table 1 Mass spectrometric parameters of tetraniliprole
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Fig.1 Effect of different extraction solvents on the
recovery rate (n=3)
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Table 2 Orthogonal experiment and range analysis of
purification reagent

KI5 MWCNTs/mg C,/mg PSA/mg ®HLE/%

1 1 30 30 89.32
2 1 40 40 95.65
3 1 50 50 94.57
4 1 60 60 91.97
5 2 30 40 90.78
6 2 40 30 90.83
7 2 50 60 98.44
8 2 60 50 93.78
9 3 30 50 91.16
10 3 40 60 89.15
11 3 50 30 87.98
12 3 60 40 91.00
13 4 30 60 86.37
14 4 40 50 89.10
15 4 50 40 87.91
16 4 60 30 90.67
K, 1114.5 10729 1076.4

K, 11215 10942 1191.6

K; 1077.9 1106.7 1010.3

K, 1062.2 11023 1097.8
1hE R 4.94 2.82 2.15
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S W VF AR SR VR %, FIE I E TR
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fie, IR 2B % ETHE T RERE S, N &
OB BRS 75 P E 2 4 3R H Ao it MWCNTS (35
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Mgt — BN, SRE B AL I E I E A
MWCNTs 2 mg/mL. C;350 mg/mL. PSA 50 mg/mL
SEHGHL -
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Table 3 Three-factor variance analysis results of orthogonal

experiment on purification reagent

ERER FaAk A HF F 2
Intercept 397 667.157 1 397 667.157 78 518.477 0.000**
MWCNTs 205.889 3 68.63 13.551  0.000**
Cg 57.653 3 19.218 3.795 0.018*
PSA 37.603 3 12.534 2.475 0.076
Residual 192.456 38 5.065

iE: R4 0.608, * &7 P<0.05, ** &7 P<<0.01.
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Fig.4 Effect of different purification methods on the recovery
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THNTTIEA R R E0=0.99 HIRLE ZK
x4 TERBLERERKEFE. LHEEE.
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Table 4 Linear equations, linear ranges, correlation
coefficients and quantitative limits in different grain

food matrices

e R FR
AR Koo A2 P thiE #af% (SIN=10)/
B /(ng/L) %K (ugke)

KA 3=9223.10x-341.157 0.1~20 0.9998 0.80

NE o y=9575.93x-1464.16  0.1~20 0.999 5 0.80

XE y=9401.31x-1597.34 0.1~20 0.999 5 0.80

R y=9257.73x-1577.50  0.1~20 0.999 4 0.80

K& »p=8532.71x-887.788 0.1~20 0.999 8 0.80

%8 y=8854.85x-1066.79 0.1~20 0.999 7 0.80

EK 3=9199.39x-1207.29 0.1~20 0.999 7 0.80

2% y=9391.88x-1116.60 0.1~20 0.999 6 0.80

d)

FEARTTTCIR, )2 1 5 A A 8 T DY s e
PRAE G, A B S B HER T A S 4, (5

EE KT 3 I, A5 ACEs AT th R 72 0.40 pg/kg, 4
fEME LT 10 BHIAS 2 &R M 0.80 ng/kg, X —74
FR A7 6 0 5= K AR 5 BT AT 1Y) PMRL2020-18 5
ARG DL 3 F PR R 2020-27906 AR5 (DY e H g
JEAE B it i B R PR B B 2 0.01 mg/kg) o
232 EREFAERE
APk T\ AR RN R, H
[ LE T VP AS 8 0 [0 i 28 DL R B B PR 0L, X %
HHFESh, o0 Sl FE S U P P e AR AT VR, B8
T =AU EE, 4y B2 0.80 1.64 8.0 pgkg, 1K
HRC1.S 350 40 BT i 1 T Ak B IR AR 56 PR AR ) 2% 2
Ja FE AR AT, B AN IR BB FE # AT 7S IRCTEAT
Mg, NRSHEIETEE, SHEWERE=
AN TmAR e FBE R B B 2R Ab T 84.94% A 96.69%-
85.65%~95.83%- 84.67%~98.14% ] Hl 2 #, [A
TR P AR R A A i 22 2O AR T 0.77%~2.30% [X [H]
0.99%~3.32%- 0.95%~3.36%, A~ &3k 1) f 2 Y [
& 0.95%~2.17%- 1.16%~2.51%+ 1.01%~2.53%. L
X IR AR ERIL ] T GB/T 27404-2008 3 A FTEXF
F AR R, SO0 45 R B R A 7 s A s bR
R K .

*® 5 TEREERREFINIR YR FE AR R E

Table 5 Recovery rates and relative standard deviations of different grain food matrices (n=6)

ANAnKF 0.80 pg/kg

BNAnKF 1.6 pg/kg

BAmKF 8.0 nglkg

BROMK o FARXR REABRAR o o SRR RARAR L o SRR SR s
Bl £ 1% Bl £ 1% el £ 1% Bl £ 1% el £ 1% Bl £ 1%

1 93.15 1.34 95.40 2.55 95.91 1.10

KK 1.13 2.04 1.01
2 9278 0.96 94.68 1.52 95.80 1.00
1 9630 1.35 94.52 1.86 97.60 3.36

N E 1.15 1.75 2.53
2 9595 1.01 95.09 1.76 97.27 1.65
1 89.79 0.99 90.11 1.25 91.60 1.66

X £ 1.01 1.39 1.44
2 89.61 1.12 90.81 1.52 91.00 1.24
1 90.82 0.88 93.24 0.99 90.43 2.36

1k 1.00 1.16 1.79
2 90.14 1.04 93.86 1.32 90.06 1.18

B 1 84.94 2.23 85.65 2.93 84.67 1.93

X & 2.17 2.25 1.83
2 8525 2.30 86.03 1.58 84.98 1.89

) 1 9287 1.59 94.01 2.44 92.51 1.82

%a 1.45 1.87 1.39
2 93.16 1.43 93.79 1.29 92.29 0.95
1 91.51 1.14 88.88 1.39 95.66 1.02

ER'N 0.95 1.37 1.24
2 91.84 0.77 88.53 1.46 95.17 1.49

o 1 96.69 1.71 95.83 3.32 97.54 3.08

2R 1.49 2.51 222
2 96.20 1.34 94.81 1.44 98.14 1.07
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2.4 PR G AR 4

AHIF FE 6 T T A 135 SR A 2R S
DU P s e ke BE AN, R IIAT — B R KA A e Y e
R R (0.74 png/kg), Vi BIZ MK 24 4T
IR RAE MR I, JECa Ik
fEoL, TEESIREN.

3 Zhip

AR = A R, Bl MWCNTs 22 R
QuEChERS ¥#:. Prime HLB [ #H %5 B3 LA} m-PFC
e, B AS SE B BL DY M o R 0 19 4L BE D
T VR, FBE T 3ET m-PRC AR 1
KRR, 45 A @ RO Bl Bk vk, DLl
EECH AR R PR e, AT, 45 R E
DA Rt BR A B R PR o S0 008 Ud B, 24 VA Ik
£ b T 0.80~8.0 pg/kg ¥a [l IF, P I 45 (%) [0 4ig 2
I3 A T 84.67%~98.14% 2 [a], 75 P A7 M4 ) A
BPEAE 0.77%~3.36% W 8)), A MW 2 N w1
0.95%~2.53% X [i], 5E4 34 GB/T 27404-2008 [f]
FUVEEESR . IX LR ) 58 TR A 288 Bl v 7O e e
i 5 B (A U AR A A SE P X, mTAE i) e A %
Jo R A5 T R AR S AR

I R
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