%16 % 451 JEg I R Vol. 16 No. 1
2025 41 A Journal of Food Safety & Quality Jan. , 2025

DOI: 10.19812/j.cnki.jfsq11-5956/t5.20241023003

IR BRI5T%, XUug, ke, 2. W RO (03 = B UM AT & A 2o vk B T B B E Bkl e e 15 ARk
ST, B A BRI 244, 2025, 16(1): 36-43.

CHEN FF, LIU M, ZHANG L, et al. Determination of 15 kinds of chemicals illegally added in prefabricated food by ultra
performance liquid chromatography-triple quadrupole composite linear ion trap mass spectrometry [J]. Journal of Food Safety &
Quality, 2025, 16(1): 36-43. (in Chinese with English abstract).

(o

R P S A (1% — AR DUBR AT A2 5 S P T
Jidk ik Bk 15 MAELE L

Mg, w0 B, K B, kK &, BERY, EE
GRNTE & 25 IR 205 Be, JRM 325000)

B E: BR & OB SRR G = AT R A R B DR B v Y 22 Ry W A SRR R AR -1 i
F B F ¥ #f (multiple reaction monitoring-information dependent acquisition-enhanced product ion,
MRM-IDA-EPI) J5 2454 3 b 7Y [ AH 28 B AR 2 Bl s b 15 RdRES b =25 ik . 735k Fea
1%(IARF B0 F R 2 SR 1, 18 1 50 [ A A5 BURE Captiva EMR-Lipid ik, LA ZJE-0.05%(1A R0 50 H R K (5
5 mmol/L ZTR%ER) NI EhAH, Agilent Poroshell 120 EC-Cg (2.1 mm=100 mm, 1.9 pum)fEiS:#kiT /08, * M
MRM-IDA-EPI 4 Jr X, MRk g, &R 15 ﬁlﬁﬁﬁ%&—%?ﬁﬁlm 2 M AH oG R B B
0.9956~0.9996 ., 1% )5 I HIKE H FRTE 0.62~62.50 pg/kg, THiIZEHEAT 3 A/K RIS LR (n=6), 15 Fi AR 113
MKy 78.33%~109.51%, FEHREH 0.67%~14.02%. L&if Wﬁ*&mﬁ%_, WERRRE LY, KSR, AT
TSt AR IS 15 Rl 250 A, T Sy B S A BT A K i 3 M A R RO A

KER: ARSIy, BURISE; G AR A, MR TR 2 O W D -1 SR M SR A - 1 R B
EREE(]
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ABSTRACT: Objective To establish a method for the determination of 15 kinds of chemicals illegally added in

prefabricated food by ultra performance liquid chromatography-triple quadrupole composite linear ion trap mass

spectrometry in multiple reaction monitoring-information dependent acquisition-enhanced product ion
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(MRM-IDA-EPI) mode combined with pass-through solid phase extraction technology. Methods The samples were
extracted with 1% (volume fraction) formic acid in acetonitrile. The extractive solution was purified by
pass-through solid phase extraction column Captiva EMR-Lipid, and the purified liquid was separated on a Agilent
Poroshell 120 EC-Cg (2.1 mmx100 mm, 1.9 pm) column. The mobile phase was acetonitrile and 5 mmol/L aqueous
ammonium acetate containing 0.05% formic acid. The target compounds were detected by MRM-IDA-EPI mode
with external standard method. Results The calibration curves of the 15 kinds of compounds were linear in the
concentration range within limits with correlation coefficients between 0.9956 and 0.9996. The limits of
detection ranged from 0.62-62.50 pg/kg. The average recoveries of 15 kinds of compounds at 3 different levels
ranged from 78.33%—-109.51% with accuracy of 0.67%—14.02%. Conclusion The method can be applied to the
determination of 15 kinds of chemicals illegally added in prefabricated food with its rapidity, high accuracy and high
precision, providing support for quality control and market regulation of prefabricated food.

KEY WORDS: illegal additives; prefabricated food; pass-through solid phase extraction; linear ion trap mass

spectrometry; multiple reaction monitoring-information dependent acquisition-enhanced product ion
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{634} Agilent Poroshell 120 EC-Cyg (2.1 mmx 100 mm,
1.9 um). FBHIAH A: 0.05%RF 0 F IR /K (F S mmol/L 7,
BRER), WishAl B: ZH; WiiE: 0.3 mL/min; PEEERR: 1 uL;
M 35 °C, BREEPERRALR 0~2.0 min, 10% B; 2.0~6.0 min,
10%~30% B; 6.0~9.0 min, 30%~50% B; 9.0~11.5 min,
50%~95% B; 11.5~14.5 min, 95% B,; 14.5~15.0 min,
95%~10% B; 15.0~20.0 min, 10% B,

Q)P &A%

BFUR: BSL H A IE B TR T R
K75 2 MRM-IDA-EPI AR, BFIRIEEE: 400 °C; =
¥ 35 Psi; BEHEA: R, WISFHUE: 5500 V (ESI+), 4500 V
(ESI-); 4L 50 Psi; HfiBhA: 55 Psic L MRM-IDA-EPI
B T, BARTES LR 1. IDA PUTHHET 540
Bk; FAFEIME 100 cps; EPTHSHS MRM R —2; 6%
LR 80 V; RifdEAE R R (35+15) eV; HHETEE 50~500 u.

F£1 15 HERPHNRERUSH

Table 1 Mass spectrometric parameters for the 15 kinds of analytes

F5 PRI /min &Y H IR P BB F(2) FE T (m/2) KRRV Rl 1 AE /e V
1 1.02 ne e ESI+ 286.0 181.1%/165.1 97 47/51
2 1.52 Xt 2Tk & Sy ESI+ 152.1 110.0%/93.0 160 23/31
3 2.09 AR ESI+ 232.0 96.9%/113.0 160 43/19
4 2.22 ] A ESI+ 300.0 215.1%/165.2 90 34/55
5 2.83 W PRl ESI+ 195.1 138.1%/110.0 70 27/32
6 5.05 LR AR ESI+ 189.0 56.0%/77.0 60 27/37
7 6.06 Bi] ] PE R ESI- 179.0 93.0%/137.0 —60 -25/-11
8 6.05 FHEE ESI+ 312.0 58.2%/251.0 52 48/40
9 6.84 i ESI+ 340.2 202.1%/171.1 92 36/40
10 6.86 LRV T ESI+ 180.1 138.0%/110.0 160 21/22
11 6.99 T ESI- 231.1 42.0%/188.0 -50 —40/-15
12 7.04 ARET ESI+ 4142 220.2%/353.1 95 30/34
13 7.10 ST ESI+ 275.2 230.1%/167.1 50 22/53
14 8.82 SN bR ESI+ 231.0 189.0%/146.0 70 28/34
15 11.04 WA ST RN ESI+ 296.1 250.0%/215.0 80 18/25

AR T
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Fig.l Chromatogram of the 15 kinds of compounds
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Fig.2 Matrix effects of the compounds
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Fig.3 Secondary mass spectrogram of positive samples and reference standards
Fz2 HMEE. HHXERH. EESENE LR
Table 2 Linear ranges, correlation coefficients, linear equations and limits of detection
ik E Y 2Vl /(ng/mL) EVEpE AHIE R EL(r) e BR/(ng/kg)
Xt & Tk SE 5.0~125.0 Y=1.317x10*X+5.535x10° 0.9995 1.25
AT 5.0~125.0 Y=5.523x10*X+6.374x10° 0.9995 3.12
PAERAN L | 5.0~125.0 Y=3.045%10°X+5.692x10? 0.9993 6.25
EZB 94N 5.0~200.0 Y=8.366x10°X-7.476x10" 0.9987 3.12
R AR 5.0~250.0 Y=4.047x10*X+4.012x10" 0.9989 3.12
ARV T 5.0~125.0 Y=2.903x10*X+9.644x10° 0.9988 1.25
jIfE 135S 5.0~125.0 Y=1.155%10*X+5.247x10? 0.9995 3.12
SN bR 5.0~125.0 Y=3.811x10*X+7.905x10° 0.9985 1.25
i) 1.0~40.0 Y=5.969x10*X-9.580%10" 0.9996 0.62
Az e 5.0~125.0 Y=2.356x10°X+3.247x10? 0.9988 3.12
ARl T 1.0~40.0 Y=7.349x10*X+7.312x10" 0.9990 0.62
EEERE| 5.0~200.0 Y=5.420x10°X+1.776x10° 0.9986 3.12
FHER 1.0~40.0 Y=2.443x10*X+3.668x10° 0.9956 0.62
REZ 5.0~250.0 Y=9.296x10*X+8.637x10" 0.9993 6.25

i ] DT AR 50.0~2500.0 Y=9.075%10"X+3.630x10" 0.9977 62.50
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Table 3 Average recoveries and precisions of the components (n=6)
e 22 rhve i [
GRllEY] bz it/ [m] g% RSDs iz [m] i RSDs ik Bl RSDs
(ng/ke) 1% % /(ng/kg) 1% 1% (ng/kg) 1% 1%
X} 2 R SE 12.5 97.10 10.34 125 92.93 5.23 312.5 87.96 6.32
SRR 12.5 84.52 8.06 125 79.35 5.77 312.5 87.46 7.01
peEAN i 62.5 78.33 5.12 250 80.82 4.45 500.0 79.53 1.83
EZB R N 12.5 94.96 4.85 125 86.54 2.08 3125 92.47 3.46
LR AR 12.5 85.42 5.42 125 83.86 5.42 3125 88.18 8.42
JEACPE T 12.5 109.51 4.10 125 102.15 6.27 312.5 92.59 1.09
i A 12.5 96.47 9.63 125 92.94 491 3125 101.42 3.52
SR LUK 12.5 88.80 14.02 125 98.87 6.10 3125 95.61 8.17
BEIER 2.5 91.16 6.47 25 92.19 8.86 62.5 89.83 5.73
ne e 12.5 95.31 9.32 125 85.53 8.23 312.5 80.74 3.60
[ 2.5 90.63 7.52 25 89.62 7.90 62.5 89.87 8.11
GIEEds| 12.5 103.54 7.26 125 88.72 6.52 312.5 92.68 4.09
AR 25 92.39 9.50 25 89.30 1.91 62.5 80.10 1.62
KB 62.5 87.41 10.03 250 95.62 3.07 500.0 93.72 0.67
FaJ ] DA 625.0 104.74 7.71 2500 96.91 4.18 5000.0 104.80 4.75

XS BRE (R 22 (relative standard deviation, RSD).
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