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Simultaneous determination of 9 food additives in beverages and jelly by
high performance liquid chromatography

XIE Nan"

(Beijing Miyun District Food and Drug Safety Monitoring Center, Beijing 101500, China)

ABSTRACT: Objective To establish a method for simultaneous determination of 9 food additives in beverages and
jelly by high performance liquid chromatographic. Methods After the sample was extracted with water, ferrous
potassium hydride and zinc acetate solution were added to precipitate proteins, and then the solution was gradient
eluted by a column of Agilent ZORBAX Eclipse Plus Cig (250 mmx4.6 mm, 5 um) with the mobile phase of
methanol and 0.02 mol/L ammonium acetate solution. Detection was performed using a diode array detector with
variable detection wavelengths. The quantification was performed by the external standard method. Results The 9
food additives showed good linearity in the range of 1.0-100 pg/mL, the correlation coefficients were all above
0.9995. The limits of detection were 0.020—0.431 mg/kg, and the limits of quantification were 0.068—1.312 mg/kg.
The recoveries of samples at 3 levels were 80.4%—109.7%, and the relative standard deviations were less than 5%.
Conclusion This method is simple, rapid and accurate, which is suitable for the detection of 9 additives in
beverages or jelly.

KEY WORDS: high performance liquid chromatography; preservatives; sweeteners; colorants; beverages; jelly

BEVEE: MR, W5, BT N & T e B XU M . E-mail: workxienan@sohu.com
*Corresponding author: XIE Nan, Inspector, Beijing Miyun District Food and Drug Safety Monitoring Center, Xinbei Road, Miyun district,
Beijing 101500, China. E-mail: workxienan@sohu.com



5549 iR A R OB EUTE A R S ORERISR VR 9 Aol bl 45 5 1525

il

0 5

Wil 25 B Tl 19 GG R R b S A R AR ik 2
H T &ERIT & B ds s Fh 2k 2k 5] 25000 21 £
mR IR SGE R . RIFERMME . ER AR
PRI R i T 2R Sy e 5 JE W R AIVE o
B JRE R0 . ETRRSRRE (R i A 7 s i L 3 280
i, B R FLA A A bR A, S A
WIS NIRRT R E R A HFseds o B AR
5 I = i N3 7 S i B T G o SO ke = 9 1 1
Xl 20 25 G R AL 2R G0 5k A D T AR R T 13 9
F, B R AR R AR, AT LA
ON AT R SR 2 4 W B ARG R 0 LS RT LR BRAE AR B A
R S R, (E A LB LS el iy [ KR HE BT R
A T A 5 3 ARG 0 i AN AR )12 34— 4G I AE s
Fe N, KB A N B8 I i R R SRR, AR
AT T B i 2 4 XS P B P 55

I JUAE, RIS i B BT ROk B, A 22
IR Iy iR B 2 o 5 L B R D 7 R = RRORH €
TNl R AR A € S 2O L R R € - TR B
FHIER2 WAR (o - o I F 2 R =, (EE S s i )

BRI R S b v — MR, RS DN v 20 B AR A0

ARSECTERE | WUEFSE DI REM A, BT LA PR A A S
7R PR € 3 G M B DA Al . R O i
Bz BRI M oy B B H AT R
TBOR €5 35 [ R A 00 75 FE 5 AR R (50 A D b,
o e e e R T U SR U NG e |
GEARIE T 1 AR DG ST, 8 37 w8 8OV A €L i 1 [] AR A 00 2
FERR R O e S BRI (LLBERR . IR . L3R | W
KEgh . BTHTELER . BDEH ., RARLL ., SRR, HEE), N
i G W BRI S F

1 MR5ERE

1.1 XE5RF

1260 Infinity & 208 AH 0 35 4 (B A M FE 5 i
&, £E Agilent 23 w)); Heraeus Multifuge X1R 5 20 &
LML E Thermo Scientific 23 7]); Milli-Q £l /K {% (& [
Millipore 23 #l); ME204 HL 4387 K7 (M -6 R 20
7] ); Agilent ZORBAX Eclipse Plus C;g 4 i F&
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i+ R Agilent Eclipse plus C g (250 mmx4.6 mm,
5 um), 3 35 °C; FBIA A 0.02 mol/L ZERER (A)FN H EX
(B), BEEEBEMEALT: 0~9.0 min, 8%~20% B; 9.0~12.0 min,
20%~40% B; 12.0~20.0 min, 40% B; 20.0~22.0 min,
40%~20% B; 22.0~25.0 min, 20%~8% B; 25.0~30.0 min, 8%
B; Wi 1.0 mL/min, SN 10 pL, KWK N
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Chromatogram of standard solution
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R1 RERRETEIERT RGNS ESIETREL(%)(0=3)

Table 1 Peak area ratio of each component after standard solution filtration through different membranes (%)(n=3)

sl PTFE Nylon PES PVDF
LIRE 99.2040.15 94.74+0.12 99.29+0.04 99.28+0.13
HHR 99.55+0.33 97.86+0.13 99.37+0.07 99.350.08
I 99.51x0.04 92.98+0.27 99.70+0.15 99.59:£0.06
WIS M 99.49:+0.20 96.93+0.13 99.19:0.08 99.33+0.49
iE)sEan 98.74+0.18 8.44+0.01 99.69+0.35 97.02+0.11
H &8 99.49:0.26 30.35+0.15 99.97:0.20 98.770.40
AL 99.58+0.51 9.27+0.02 99.19+0.14 96.27+0.03
Fay 37 = i 98.92+0.74 96.38+0.47 96.81+0.58 98.31£0.60
By 3 99.8120.69 97.56£0.89 98.07+0.37 97.70+0.42
xR2 RESW
Table 2 Analysis of variance
et ZHE [EEob—S Oyl H i ¥y F {E B
4 [n] 0.010 3 0.003 1327.016 0.000
e HN 1.984x107° 8 2.480x10°°
Bt 0.010 11
4 [n] 0.001 3 0.000 57.558 0.000
WA HN 6.103x107° 8 7.629x10°°
Bt 0.001 11

®3 IMAERTMANEMEEASE. BXEY. WHRMESR

Table 3 Regression equations, correlation coefficients, limits of detection and limits of quantitation of 9 food additives

oy 2R 11 )y EVEEY K 4 BR/(mg/kg) FE HEBR/(mg/kg)
GHEE Y =31.29706X-12.43822 0.99983 0.042 0.093
R Y = 34.23887X~13.20897 0.99983 0.041 0.099
TR Y = 16.18522X-5.69046 0.99983 0.050 0.198
WkGEN Y = 58.69094X-21.44716 0.99984 0.026 0.095
JIEYEaN Y =5.50354%X-5.76143 0.99981 0.020 0.068
H&E#& Y =16.67759X-5.76143 0.99983 0.064 0.208
PRk Y =28.61532X-10.13231 0.99984 0.038 0.124

iy 357 2 Y = 18.46597X—12.40552 0.99980 0.431 1.312
By Y = 14.22392X-13.32083 0.99970 0.293 1.276

Y TR, X R BT B /(ug/mL)
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24 ENZERIESESR L5, SFATIE 6 Ik, TR EICE, 25K LK 4. 9 Fh
TSI A9 IS 2 TE 80.4%~109.7% 22 [7], FE X 47 vt 22 34

% RO BAS . ARk R 4 Fh3t 9
TRRFRIARE . SRAS . FLAORE . SRk 4 FpEETH Y 9 Fh 1[55?5%’ H I AT DL R R 2 TR R

HARWITE 1.0, 5.0 F1 20.0 mg/kg 3 N/KE T #EAT AR [m1

R4 9 MR AR EE R RMBI IR ERZE(=6)

Table 4 Average recoveries and relative standard deviations of 9 food additives (n=6)

1 mg/kg 5 mg/kg 20 mg/kg
EY T
Bl /% RSD/% [T 5% /% RSD/% [T 5% /% RSD/%
TR IR R 93.1 0.59 93.1 1.18 98.7 1.00
. R 88.0 1.06 90.0 0.66 94.4 1.15
LR o
AR 99.0 0.57 98.5 1.07 89.3 0.98
3/ 98.5 1.15 88.9 2.24 88.0 1.31
R R R 81.7 2.69 80.4 0.67 104.7 0.66
e 3 S 99.5 0.77 99.0 1.64 91.3 1.00
HHR o
ALk 105.0 1.77 104.5 1.93 99.3 0.97
R 104.5 3.22 90.5 1.16 92.0 1.22
TR R 84.0 2.80 84.5 0.93 96.0 0.71
LA -3 99.5 0.13 99.5 1.02 94.3 1.04
ALk 96.0 2.89 96.0 3.00 99.7 231
R 96.0 1.28 88.0 0.96 87.7 1.54
[l 101.5 2.66 87.5 1.86 104.0 0.50
—_— R 98.0 3.46 99.0 1.34 96.7 0.76
H -
LA 96.3 1.67 104.0 2.82 99.0 1.08
Rk 104.0 2.79 86.5 0.96 90.3 2.14
ldir ! 99.3 1.64 95.8 0.43 96.0 1.97
LS 92.4 2.22 90.4 1.33 93.4 1.43
i)l _
i FLCRE 92.6 1.40 89.5 1.85 91.6 0.99
R 89.5 4.94 90.7 231 90.0 2.67
BRER YR 95.0 2.97 94.5 1.69 109.7 1.38
R 95.0 1.42 95.5 2.74 94.7 1.52
H& 8 B
LR 101.5 0.99 105.5 2.35 94.7 1.66
B: 37/ 90.5 1.12 90.5 2.88 90.3 1.01
ldir ! 93.5 1.58 89.5 0.97 105.0 0.77
LSS 88.0 3.75 88.0 1.49 88.9 1.39
i s -
LR 91.2 2.54 88.4 2.71 88.0 2.00
R 90.0 2.50 88.1 1.82 87.7 1.31
R YR 93.7 2.76 96.0 3.40 101.3 2.69
% 88.9 3.08 91.0 2. ) .81
T3 ‘%d‘ 08 89.9 0.8
ALk 92.5 227 96.5 1.71 91.0 1.33
Rk 86.5 3.02 89.7 2.21 88.6 0.98
R R R 87.5 0.64 88.0 1.36 93.7 2.42
L3S 94.5 1.19 87.5 2.89 92.6 1.14
Bay 3 A o
ALk 92.5 2.11 90.4 3.44 89.7 0.93

PR 86.0 2.09 92.1 1.74 88.2 1.07
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Fig.2 Chromatogram of sample
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