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Rapid determination of 7 kinds of sweeteners and preservatives content in
quick-frozen prepared food by liquid chromatogram-tandem
mass spectrometry

BAI Xiang-Fei, WANG Si-Yao', CAO Dan-Dan, JIANG F eng, ZHOU Li-Hua

[Chia Tai Food Enterprises (Qinhuangdao) Co., Ltd., Qinhuangdao 066000, China]

ABSTRACT: Objective To establish an analytical method for rapid detection of 7 kinds of sweeteners and
preservatives in quick-frozen prepared foods by liquid chromatography-tandem mass spectrometry (LC-MS/MS).
Methods Used Phenomenex Kinetex F5 column (50 mmx2.1 mm, 2.6 pm), and performed the gradient elution with
0.05% formic acid-10 mmol/L ammonium acetate and acetonitrile. Used the electrospray ionization (ESI) negative ion
mode and multiple reaction monitoring (MRM) mode for detection. Results The target substance exhibits a good
linear relationship within the concentration range of 0.01-0.20 mg/kg, as indicated by correlation coefficients
greater than 0.99. The limits of detection (SN=3) of the method were 10-50 pg/kg. At different concentrations (1.0,
2.0, 10.0 mg/kg), the recovery rate ranged from 81.2%-105.3%, and the relative standard deviation was not greater
than 10%. Conclusion This method is straightforward to use, fast, highly accurate, and sensitive, and is capable of
performing qualitative and quantitative analysis of 7 kinds of sweeteners and preservatives in quick-frozen prepared

foods. It provides a basis for rapid screening and risk assessment of preservatives and sweeteners in these foods.
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1.3 XWIFE
1.3.1  AR/BER A ELH

PRAUERE TR 45T H B — G A IR 3K T R B
AR R R BR A, HREEYH 1000 mg/kg.

IRAFRHERRIER: 20 0.1 mL #53 H 5.4 4>
B, A EK:, VIV)BECHIAL 100 mg/kg BIARER A
B, 4 °CR#ERIRAE, FIfsE 3 NALIE.

PR TAEVS WA B . IS & 0 1R A br vl b B)
TR, FHZAS R O 25 0T I A Y o B R A PR o AR,
it AT
1.3.2 #emaras

THERFRE 2 gCRE A E) 0.001 g)ikhE T 50 mL B0 4
th, A 20 mL FIEK (1:1, V:V), WEIRIES], £ 50 °CK
WA T B A HRE 30 min, B3 Z SRR EE
SR A B SR A (92 /L) 2 mL R BRBEA R
(183 g/L) 2 mL, JiEeiRiR~], F 4000 r/min 0> 10 min, $f
LIRS R 50 mL AR P, THRE S INAK 20 mL,
WERIR AT BT 50 °CAKIBHEE A2 10 min, B E
25 J6 )5 4000 r/min B0 10 min, & 3F S W 2 R — 50 mL
HEMET, HFAKEEEZE, B, BOL & B RT
0.22 pm EME, IR 1% - HR IR B ORI o X T D
TR ESEFBCERE BB 1 mL, A 2 mL IEC L
W, WERIEAS, B 5 min, F 12000 r/min B0 5 min, BUF
FEKARL 0.22 wm PR, MEIRCRE € T - 5 I TSR
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f6,7%+%: Phenomenex Kinetex® F5 f4iiFE(50 mmx
2.1 mm, 2.6 um); FEIAE A: 0.05%H fR-10 mmol/L Z./R%%;
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WEIAE B: 2 i 0.2 mL/min; FEWE: 40 °C; YEFEE:
10 uL; PEBEARERFIER 1 iR,

®1 RESEERBERRF

Table 1 Procedures of gradient elution

B[] /min Al% B/%
0.00 90 10
4.00 10 90
6.00 10 90
6.01 90 10
8.00 90 10

134 Jrikf1

BFUR: HLESE B F U (electrospray ionization, ESI);
By g AR MRM; R4S
(curtaingas, CUR ) : 40 psi; 21k (ion source gasl, GS1):
40 psi; 4L IN#S (ion source gas2, GS2): 40 psi; filifiE <,
(collision gas, CAD): ' % (medium); H B 5% H &
(ionspray voltage, IS): —4500 V; & HIEE: 550 °C;
MRM 28003 2. & B R AR o

F2 7 MHIRMAE MRM £
Table 2 Optimized MRM parameters for 7 kings of food additive

= =
et BET TET DP/V CE/eV
(m/z) (m/z)
N 162.0 78.0% -50 —40
162.0 82.1 -50 -20
s 178.0 80.0% -70 —40
HiES
178.0 178.0 -70 -15
_ 181.9 42.1%* —69 —46
i)
181.9 106.1 —69 24
293.2 200.0%* -82 -23
By 34 L
293.2 146.0 -82 -22
377.2 200.1%* -110 -26
A1
377.2 301.2 ~110 -26
. 111.0 67.0% —40 -12
11154 HR
111.0 80.0 —40 -30
I 121.0 77.0% —45 -16
KHR
121.0 92.0 —45 33

H: UK EEE T, £ H E(declustering potential, DP); fiffi fig

8 (collision energy, CE),

1.4 HUEEIE

FEMBHRZ ST MultiQuant™3.0.1 FRACEAE AL FT 3k
5 7 FES I R E B ES R, TR A Excel 2016 X520 5 dE
BT BRI i A1,

2 HER5HH

2.1 {UEEHMHK
2.1.1 &#rregitdE

S5 CHR[LS-1 7] P T BRI 700 R 5 FhEH TSR RS
FTE R EIEHEI R CistE, BRI RS Cs A4
Phenomenex Kinetex® F5 f£ji5(50 mmx2.1 mm, 2.6 um).
2,12 Rtk

WL AR SCAR[18-20], 1WALHER . ZRH IR . kG aN . %6
FRE | I pKa [HE/NF 7, 7EKP FELIGAE TR
FEAE, LEWAE 35 - T35 I A ASCR I 2o 72 P SR IS A R B T
ARG, 7T T 3T 2L R i 2 AR O AR R A )
N, LREFEE, AR, WA - A T
PR B AR O 7 RS INRITR A A VA VL 1
1.0 mg/kg BRIV, ARSI FLEEF A B0, @
T SRR R — GO RN B, St TR
i, TEHFEER . TH/AGFET, W5 Ay 5
BT E vz MR R, WA RS B R . vz
VEHELEE TR, 35X CE. DP 22504104k, el
S7 7 FRESIFR A MRM (R 2).
2.1.3 AEhARic#E

FEFIMA B R R, 456 SCk[21-23], H G
- ER RN AHIR R, SR ER, AR R
R . B UEl . AlRH4s R Ry, M3, fEE . W
I BUEH R A 2B, N T s B L& e,
AHFFEALE 10 mmol/L ZFREARITINA 0.05% H BRI 2,
SRR B, 7 FPES NG R A5 20 4 ) T U T SE AT R HE B
Hi B A4 LG, I EL&- 240 oy L 4318 BE 340 B Tk I A
MER . A ELL 0.05%F R 10 mmol/L ZER%- 2N
YERTRBIAHIEA TR BRI, DCALJEBRBE L3 1, 7 Fhiin
FIR G BRI WS B T £6 3% 1] (total ion chromatogram,
TIC)WLA 1, £ H MRM 3% E ILE 2.

5%10°
™ ftsios
4x10° ‘ —— AlEH2.97
&
w o 3x10° LFEE0.97
= /
2 2x10 ‘ﬁﬁ%m/ 109
= — RS0 L /2,04
i‘ e oy
1103 j %F——-z&ﬁﬁ 12/2.20
1

1124#R/2.31

0 1 2 3 4 5 6 7 8
£ B4 s} 7] /min

B 7RSI TIC @3 ]
Fig.1 TIC chromatograms of 7 kinds of food additive
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Fig.2 MRM chromatograms of 7 kinds of food additive
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Z:75 CHR[26- 28] FRI B . SRR, 3
KRB SRE HFME Y, w2 AR AL
CIREFRIRDTIERE N, SRR iE i E C e AR IE R

ARG el AR AR DR, 78 50 C&A1F T
FEHL 30 min, W ARFALE M Z REHARDIE R G
BERUGEZR, BEHERZECkERRL 022 um
TEIE, AEIRORE (o3 - H IR (SR DN, A I 25 SR X AR R
TR, 7 RSN 2558 R Ag; XFF m B AR bh LL AL
e, AW, ZI3RE . AEER. WKL R RAF, A
WA AmAG, BaTT EL T LF- JOR o A et 00 R el r L
G EE IR, D EEK (101, VISR SR BUR, 1 50 °C
ZePF R A HEER 30 min, 22 EKFUALBIR 2 BRAF IR DT TE
BOUG, MaiKEZ I, A I PIR SO A 4K 3517 e
7%, mIRWiRE A e R IE R 0.22 pm JERE, LA
01 - R BT ASCAGEIN , 7 R 78 o SR 4G 25 T 24 R
23 FHAEFWIE
231 KHTEEH., BHERfEER

Fi A HARAL AT (i e R AR, 8 7 RS in )R
A FRETR I, U ST R AR O AR AR LA A4S 4H 43 I AR
I i TR S AR AR bR RN, 7 RS I
ERPETEIE . Zetk D FERAIC R B2 3. 3k 3 il

B, £aMrTEs AR R ETLE N, HirEfhk
FIAE I REUAE 0.99 LIE, MAXER FiS2IBO i it B X5
BAUEEELLEN), L3 F5(EME AR 5 2 i R (limit of
detections, LODs), 10 %15 M b AFE hy ik % 5t FR (limit of
quantitations, LOQs). % /77K LODs Fl LOQs ¥J{kTF GB
5009.28—2016 { &b ZAEKAnE PR, LAY
TR FUBRS S AN < ) A1 SN/T 3538—2013 (I & fh s
oG R A ) A AGI s YRR 3 - TS T 1k ) R B S
FFFHR ] LODs F1 LOQs 3K (43424 LODs=5 mg/kg,
LOQs=10 mg/kg; LODs=1.0 mg/kg, LOQs=3.0 mg/kg), 3
W% T A e 1 R A, RE RS MEAR I S S b 7 A
AIMFN A
232 FEHEEKEAEIE

IIRITESS FIRE SR Q 45, SEPRIGHURIRI XY HErh
WIN 1.0, 2.0, 10.0 mg/kg 3 PHEEERG 7 FRASINFIIR S AR 1E
VW, TG, R B 3 AR KT 6 AT RE S in sl
WS B, XSG 25 SRR T AT, B I A R R A MR
WD GE LR, YRR, AN R FE R A [EDcR
W CH 81.2%~105.3%, & M #H X AR #E i 2 (relative
standard deviation, RSD)JLFE N 1.12%~6.17%; Y355 e ARifE
FR, RIS HAR T 80%~110%22 7], B M RSDH
AKF 10%, 2 BT, AT E 6 B A A MRS 25 B A2
SRR B b 7 FPAS R i Bk, g5 5L 4.

®3I O THORMARLMEE, %, RUREEER

Table 3 Linear ranges, standard curves, limits of detection and limits of quantification for 7 kinds of food additive

latey] L3 Fl/(mg/kg) LD AHOC R EL K 4 BR/(mg/kg) R /(mg/kg)
L 0.01~0.20 Y=5.48443¢°X+565.38649 0.99906 0.01 0.03
fHER 0.01~0.20 Y=1.45862¢°X+350.84337 0.99960 0.01 0.03
WkG4M 0.01~0.20 Y=3.60277¢°X+377.97137 0.99970 0.01 0.03
o 57 [ 0.01~0.20 Y=7.25760¢°X+11.59045 0.99990 0.01 0.03
21 F 0.01~0.20 Y=1.78891e*X+1973.63715 0.99983 0.01 0.03
KR 0.05~2.00 Y=7.22077¢’X+17147.69290 0.99977 0.05 0.15
1R 0.10~2.00 Y=4.77250e’X+20565.93435 0.99955 0.10 0.30
4 7 HRMT B R TS B B 45 R (n=6)
Table 4 Recovery and precision for 7 kinds of food additive (n=6)
P T BEHEQHE FER G B HRI G HE
/(mg/kg) RSD/% 815 /% RSD/% (815 %/ % RSD/% (8] /%
1.0 6.17 91.5~104.9 3.51 88.9~98.8 5.52 90.3~103.7
LA 2.0 2.18 90.8~96.2 3.21 89.7~98.2 3.67 86.8~97.2
10.0 2.65 86.6~92.5 3.07 87.5~95.7 4.62 90.8~102.3
1.0 1.12 89.6~92.2 2.53 89.7~96.2 2.64 87.6~94.8
B 2.0 2.42 90.8~92.3 2.09 91.6~96.9 2.41 90.9~97.5
10.0 2.95 92.8~103.0 2.55 91.7~97.7 3.66 93.4~102.8
1.0 4.85 92.5~105.3 3.12 89.4~98.3 3.45 90.4~97.7
MR 2.0 2.55 91.5~99.2 2.72 90.4~101.1 2.41 88.9~96.8
10.0 3.15 90.2~102.4 2.86 91.5~98.8 3.11 92.5~100.8
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R 4B
e i BHEQE RGP 53K HE
/(mg/kg) RSD/% (81 % /% RSD/% 5105 % /% RSD/% 8152 /%
1.0 2.45 84.2~89.7 2.74 85.7~92.9 2.98 83.8~91.6
Ay 4 [ il 2.0 3.11 81.2~93.6 3.61 84.8~92.8 3.57 83.2~94.5
10.0 3.49 85.7~94.8 3.75 86.6~96.2 3.56 86.2~95.3
1.0 2.95 85.4~92.8 3.05 86.2~96.7 3.64 86.7~95.5
A 2.0 2.45 89.6~98.2 2.02 91.7~95.5 3.17 88.6~97.4
10.0 2.35 90.5~95.4 2.94 88.6~97.8 2.71 89.9~98.6
1.0 2.24 87.5~95.2 3.11 87.2~96.8 2.86 86.8~95.6
TRy 2.0 3.18 90.2~99.5 2.57 88.6~97.3 2.69 90.7~98.9
10.0 3.08 89.2~97.8 2.66 91.2~98.7 2.34 90.4~97.3
1.0 3.44 84.4~93.5 2.15 87.8~92.7 3.03 86.4~94.2
AHR 2.0 2.78 87.8~95.6 2.18 88.2~93.7 3.17 86.5~95.8
10.0 401 85.7~96.4 3.45 86.2~94.9 3.27 86.0~95.2
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