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Simultaneous deter mination of 22 additivesin beverage by ultra performance
liquid chromatogr aphy-tandem mass spectrometry
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ABSTRACT: Objective To establish a method for determination of 22 food additives, including 6
preservatives, 5 sweeteners, 5 antioxidants and 6 colorants in beverage by ultra high-performance liquid
chromatography-tandem mass spectrometry (UHPLC-MS/MS) simultaneously. Methods Samples were
extracted by acetonitrile/water and the extract was centrifuged at 10000 r/min for 10 min. Then supernatant was
diluted and injected directly into the mass spectrometer. The whole procedure could be completed within 0.5 h.
Quantification was based on external calibration. Results The correlation coefficient was higher than 0.995 in
the range of 5~320 pg/L. The average recovery of 22 food additives in fruit juice was 63.3%~107.9%. The limit
of quantitation was from 0.05 mg/kg to 0.4 mg/kg and the relative standard deviation was between 7.0% and
14.8%. Conclusion This quantitative method has many advantages including simple pretreatment, rapid
determination and high sensitivity, which can be applied to the real determination.
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2.1 NE5IRF

- (

Waters ); TDL-5-A ( ); AE200

( METTLER
UPLC™ Hss T3
pm)( Waters )

); Waters Acquity
(100 mmx2.1 mm, 1.8

(TBHQ)
Augsburg );

(BHA)
Dr. E GmbH (

Sigma-Aldrich Laborchemikalien GmbH

( Steinheim ) ( , Fisher );
( ; )i
( ; )
2.2 HmETatiE
50 g 50 mL R
10 mL - (8:2, v:v),
10 min, 10000 r/min 10 min( 4 C),
50 mL ,
1 mL - (ultra

high-performance liquid chromatography-tandem mass
spectrometry, UHPLC-MS/MS)

23 HHEBIEEN

: Waters Acquity UPLC™ Hss T3 column
(100 mmx2.1 mm, 1.8 pm)

DA, ; B, 20 mmol/L
(1.544 ¢ , 1000 mL)
1, : 0.3 mL/min;
40 C; : 10 uL

R1 REGESERRZY
Tablel Gradient elution of liquid chromatography

(min) (52)) (‘]‘Z)
0 5 95
1.5 5 95
5.5 55 45
7.0 99 1
9.0 99 1
9.1 5 95
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1 3.0 kV; : 100 C; . .

S0k 10 31 RSN
( , 99.999 ) : 350 C; 230V,

: 600 L/h; 60 L/h; ’

Ar (ESI+ ESI-),
25 FREEERFARE TR RAEL ) ’ 5
50% 10 mL, 2 )

32 FITARVEMESEE AN R
: 5 20 80 160

*k2 XESEZRIESH
Table2 Parametersfor the UHPLC-MS/M S analysis of 22 additives

(min) C ) (eV) (mg/ kg)
1.52 ESI- 161.8>77.8 ( 81.8) 25,15 0.15
2.34 ESI- 181.9>105.9(41.9) 20,20 0.15
3.06 ESI- 177.9>79.8(95.9) 25,30 0.15
3.97 ESI- 293>200(261) 15,13 0.15
4.68 ESI- 121>77 10 0.1
4.71 ESI- 111>67 9 0.1
4.77 ESI- 211>123.9(168.9) 22,22 0.1
4.80 ESI- 150.9>91.8(135.9) 20,16 0.1
543 ESI- 165>91.8(135.9) 20,16 0.1
5.50 ESI- 377>200(345) 18,12 0.05

BHA 6.03 ESI- 179>91.8(136) 20,18 0.1
6.55 ESI- 193 >91.8(136) 20,18 0.1
6.81 ESI- 179 >149(163.9) 15,25 0.05
TBHQ 6.81 ESI- 164.9>109(149.9) 20,28 0.05
7.00 ESI- 281>123.9(168.9) 28,20 0.05
7.90 ESI- 337>123.9(168.9) 28,28 0.05
3.47 ESI+ 429>207(171) 38,40 0.4
3.60 ESI+ 432>352(288) 28,36 0.1
3.69 ESI+ 473>415(181.8) 30,30 0.1
4.45 ESI+ 747>170(561) 60,45 0.2
4.84 ESI+ 834.5>127(663.3) 60,30 0.1

5.34 ESI+ 559>435(479) 49,33 0.2
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Fig. 2 The chromatogram of colorant standard solution (800 ng/mL, ESI+)

F 3 MIREYELER
Table3 Recovery results

0.1 mg/kg 1 mg/kg 2 mg/kg
% RSD% % RSD% % RSD%
71.5 10.8 78.1 11.9 93.2 13.6
72.3 8.3 79.2 9.6 104.1 10.8
65.5 9.7 76.0 14.2 89.7 8.1
67.1 11.5 69.9 10.5 83.4 14.6
67.6 13.5 75.5 13.1 82.8 14.6
69.1 10.6 72.9 11.5 80.6 12.4
63.6 12.8 73.7 14.5 104.4 8.4
72.0 9.8 73.9 13.6 96.4 14.1
64.1 14.3 82.2 13.4 78.0 10.1
73.5 9.9 77.7 13.6 80.3 14.6
BHA 74.2 13.1 80.5 13.1 83.9 9.1
65.0 7.6 89.1 9.3 98.8 8.2
67.2 8.3 73.5 11.5 86.3 9.4
TBHQ 63.6 8.8 93.7 7.0 104.7 14.6
64.6 13.1 79.6 14.1 95.0 9.1
68.4 7.6 77.4 9.3 86.7 8.2
64.2 8.3 74.0 11.5 86.3 9.4
68.9 8.8 88.6 8.3 107.9 14.8
63.4 11.3 73.3 7.1 90.5 14.0
63.3 10.1 82.0 9.7 90.7 13.1
66.2 11.6 73.8 11.4 97.1 10.1

77.1 14.1 70.6 14.3 91.2 13.4
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