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Rapid Determination of Sixteen Kinds of Food Additives in Beverages by Ultra Performance Liquid Chromatography

WANG Jun HU Mei ZHANG Hui ZHANG Xi-gi ZHU Jian-hua
(Shandong Supervision and Inspection Ingtitute for Product Quality, National Centre for Quality Supervision and Testing of
Processed Food (Shandong), Jinan 250100, China)

Abstract  An ultraperformance liquid chromatographic (UPL C) method was presented for the rapid determination of 16 kinds
of food additivesin beverages. The method was based on extraction with methanol mixed with water, separation on an
ACQUITY UPLC®BEH Cis column and detection with diode-array detector. All the sixteen kinds of food additives were well
separated within 5.5 minutes. The limits of detection for them were more than 1.0 mg/kg, and the recoveries at three spike levels
were91.6%  100.3%, RSD was 0.66% — 2.20%.
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ACQUITY UPLC® (
Empower 2 ) Waters
XH-C 3-
18K ( 10000r/min) Sigma
13
50u g/mL 4
1 - (19 VIV)
0.1 1.0 5.0 10.0 25.0 50.0p g/mL
14
1.0g 10mL
ImL
2min 5mL  10mL 10000r/
min 5min
15
ACQUITY UPLC°BEH Cis (50mm x

2.1mm 1.7y m)

(B) 1
50 5up L
200 500nm

1

(A) 20mmol/L

0.6mL/min

Table 1 Mobile phase composition for linear gradient elution
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Table 2 Retention time and quantitative wavelengths of 16 kinds

of food additives

/min /nm
1 0.550 230
2 0.685 230
3 0.872 410
4 1.045 230
5 1.148 230
6 1.413 230
7 1.757 410
8 2.779 410
9 2.836 230
10 2.914 410
11 3.299 410
12 3.518 256
13 4.157 256
14 4.254 410
15 4721 256
16 5.199 256

2 QY
0.06
0.04
0.02
2 000
0.02
0.04 “x«LH
0.06 e JL“\
0 05115 2 25 3 354 45 5 55
/min
A. 230nm
0.012 |
0.010 |
0.008 | / /
5 0006 |-
< 0.004 |-
0.002 | \
0.000 |~
0.002 |- | | | | | | | | T
0 051 15 2 25 3 354 45 5 55
/min
B. 410nm
0.14 +
0.12 |
0.10
5 008 -
< 0.06 |
0.04 |
0.02
0'00 1 1 1 1 1 1 1 1 1 1 1
0 051 15 2 25 3 35 4 45 5 55
/min
C. 256nm

1 16
Fig.1 Chromatograms of 16 kinds of food additives detected at
230, 410 nm and 256 nm wavelength, respectively
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230nm 3
410nm /(ma/kg) /(ma/kg) 1%
5 478 95.6
10 9.58 95.8
256nm 20 19.22 96.1
5 472 94.4
10 9.44 94.4
2.3 20 19.02 95.1
4 5 458 91.6
10 9.34 93.4
10% 20 18.90 94.5
5 4.66 93.2
10 9.56 95.6
20 19.12 95.6
022“ m 5 471 94.2
10 9.42 94.2
20 19.14 95.7
24 5 4.70 94.0
10 9.45 94.5
5 10 20mglkg 20 19.11 95.6

3

91.6% 100.3% 25

10mg/kg 5 4
3 n 3 RSD 0.66% 2.20%

Table 3 Recoveries forl6 kinds of food additives in a blank
beverage sample spiked at three levels (n  3)

4
Table 4 Results of precision test for the method

/(mg/kg) /(ma/kg) 1%

5 491 98.0 fmgkg) RSD/%
10 0.86 98.6 1 2 3 4 5 /(mg/mL)

20 19.59 980 1032 1019 1022 1029 1035 10274 066
5 495 9.0 971 1002 989 994 1007 9926 140
10 0.93 1003 955 1001 969 978 994 9794 190
2 19.77 %88 1009 998 964 959 977 9814 220
5 492 984 992 988 969 957 949 971 194
10 979 979 988 1012 993 1007 985 997 119
0 19.48 974 1021 994 988 983 972 9916 185
p 194 98.8 1015 1025 1019 1033 1027 10238 069
10 081 981 992 949 981 954 967 9686 186
0 1974 987 1025 1006 998 10.18 1001 1009 114
p e 970 971 958 966 945 939 9558 142
10 071 971 933 929 951 917 942 9344 138
2 1957 978 982 967 955 943 973 964 159
5 479 958 909 915 934 922 908 9176 117
10 067 %6.7 968 955 974 991 938 9652 207
2 19.35 %68 952 971 941 936 927 9454 179
5 4.94 98.8

10 9.90 99.0 26

20 19.82 99.1 0.1 1.0 50 10.0 25.0
5 4.90 98.0

10 9.85 98.5 50.0p g/mL

20 19.66 983 @ g/mL)

5 4.82 96.4 0.999
10 968 %38 0.1 50.0u g/mL

20 19.48 97.4

5 4.84 9.8 1.0mg/kg

10 9.79 97.9 20

20 19.36 96.8
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