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Simultaneous determination of 20 restricted food additives in fruit and

vegetable juice beverage by HPLC
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Abstract: A high performance liquid chromatography ( HPLC) method was developed for simultaneous deter-

mination of 20 restricted food additives in fruit and vegetable juice beverage. The method was based on extrac-

tion with methanol mixed with water. The separation was achieved on a ZORBAX SB-C18 column by using

methanol and NH4 Ac as mobile phase with the gradient eluent. Components were detected with a diode array

detector (DAD). The quantification was performed by the external standard method. The results showed that

the method exhibited an excellent linearity in the concentration range of 0.5 ~50.0 wg/mL with a correlation

coefficient greater than 0.999 0 and a good repeatability with relative standard deviation of 1.5% ~4.9% . The

limits of detection were between 0. 5 mg/kg and 12. 5 mg/kg, the limit of quantitation were between

2.5 mg/kg and 40.0 mg/kg, and average recoveries ranged from 80. 1% to 100. 9% . The test result of the

additives content of ten types of fruit and vegetable juice beverage on the market showed that the present

method was simple ,and had good separation effect. lts recovery and accuracy could meet the requirements for

the simultaneous determination additives in fruit and vegetable juice beverage.
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RIS g (A3 0.01 g) Hfir, BT 50 mL
ZIFEBS O RIS mL FREE TR AY, B 4K
ERZE 25 mL, JRiEIRA 2 min. 10 000 t/min &
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Table 1

Mobile phase composition for

linear gradient elution

B [7]/min TRF B L/ %6

A B

0.0 p o
10.0 20 “
18.0 60 40
25.0 60 40
26.0 S0 %
36.0 S0 %
36.1 5 o5
40.0 5 o5

K220 A A A AW KK
Table 2 Quantitative wavelengths of
20 kinds of additives

75 IR 2R i K/ nm
1 YIE 230
2 7R H R 230
3 T B 420
4 L 515
5 BEkG 230
6 it 230
7 e 24N 515
8 il fzgan 515
9 H 7% % 515
10 AN 230
11 FaT 7 B 218
12 2o 630
13 Yo} ¥ 2 R i P g 248
14 Yo R R 2T 248
15 TRBELT 515
16 BRI 420
17 X FR LR F R A i 248
18 X FRSEOR H R T TR 248
19 B PR 21 490

20 TP 22 490
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JEEAR. a8 i AR S A I 455 7E 190 ~ 650 nm
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Fig.1 Chromatograms of standard solution



X BB, 5 OB 3 ik R R B T O 20 R AR IR R R B R A A - 27 -

FHRIEE LR H R EE S SR USCR

G A, A LUB AR (B 3 —E IR
JH X (RIS AT SR R SR BRI A T 2L BB
K BRUE XS O RA — R BE BT, e xf
IREELL AW BT , 5 5 SCRR [ 11 ] iR T8 45 R —
B L, R O L AT 3 mL S8R 3,
DA RGBS 4 mL SRR TN, LAGKE G
H B IS €0 3R IR B S5 SO RARR A
2.4 SHARLECERAHRMNE

B be HE A% 5 B H M BN 0.5 ~
50.0 we/mL B TR, FHBTEESL B 34 05 1%
PEATINRE , 2R FH AN 5 RE fit. DAUG 1 B 2 A2
PR A AL W B R AR AR 2z 1R TARIES, DA 3 A
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Table 3  Linear range,regression equations, correlation coefficient,LOD and LOQ for 20 additives

KR EAAHK Chi, LbET B memy SR ERR
1 R 0.5~50.0 y =29.97x +8. 496 0.999 8 0.5 2.5
2 R H R 0.5~50.0 y =32.87x +7. 445 0.999 4 0.5 2.5
3 FriE B 0.5 ~50.0 y =30. 55x +4. 811 0.999 6 0.5 2.5
4 A 0.5 ~50.0 y =30. 40x +6. 920 0.999 6 0.5 2.5
5 b il 0.5 ~50.0 y=19.52x +1.591 0.999 5 0.5 2.5
6 e 0.5~50.0 y =62. 85x +13. 290 0.999 2 0.5 2.5
7 TESELL 0.5 ~50.0 y =24.08x +3. 328 0.999 5 0.5 2.5
8 JiE)iEan 0.5~50.0 y =24.56x +2.737 0.999 5 0.5 2.5
9 H % i 0.5 ~50.0 y=23.41x +3. 574 0.999 7 0.5 2.5

10 it tal 0.5 ~50.0 y=29.41x +4. 450 0.999 5 0.5 2.5

11 BT 37 £ 2.5~50.0 y=7.94x —1.500 0.999 4 12.5 40.0

12 22 0.5 ~50.0 y =29. 41x +4. 450 0.999 4 0.5 2.5

13 X 2 FH R P g 0.5 ~50.0 y =48. 48x +9. 247 0.999 6 0.5 2.5

14 X2 R W R 2 TR 0.5~50.0 y =45. 46x +7. 882 0.999 1 0.5 2.5

15 FRBELL 0.5~50.0 y=29.12x - 3. 635 0.999 3 0.5 2.5

16 B A T 0.5 ~50.0 y =35.79x —4. 088 0.999 3 0.5 2.5

17 o} ¥ 355 B R TN TG 0.5~50.0 y =41. 58x +6. 940 0.999 8 0.5 2.5

18 X FRIEIRH IR T 1 0.5~50.0 y=41.63x -7.918 0.999 6 0.5 2.5

19 TR 21 0.5 ~50.0 y =72.94x -21. 190 0.999 5 0.5 2.5

20 DR PERS 22 0.5~50.0 y =64. 06x —39. 200 0.999 1 0.5 2.5
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Table 4  Average recoveries and RSD of 20 additives in fruit and vegetable juice beverage(n =6)

o wwmeks SR RIE ke | s wmmsn PO B Rsoe
1 R 5.0 94.2 3.1 11 BT H7 L 80.0 92.3 3.3
2 KR 5.0 85.3 3.6 12 P52 5.0 88.5 3.2
3 Fris#g 5.0 94.0 4.1 13 X ¥R R H g 5.0 89.3 3.5
4 e 5.0 94.4 1.9 14 XRIERHER O 5.0 90.3 3.4
5 Wk 40 5.0 100.9 3.6 15 REELT 5.0 80.4 2.7
6 1AL R 5.0 88.4 3.7 16 EReAll 5.0 87.6 3.5
7 PUEAN 5.0 80.2 4.2 17 XERIEZEH R R 5.0 85.2 4.2
8 NHAgLL 5.0 87.4 2.2 18 XPRILEH R T B 5.0 83.8 3.6
9 H % i 5.0 89.0 3.6 19 BRPERS 21 5.0 82.1 3.1
10 it gan 5.0 87.5 2.3 20 B 22 5.0 81.8 2.5

k5 BB R

Table 5 The results of samples mg - kg™

iyl R TS
Q) 1 2" 3* 4% 5 6" 7* 8" 9* 10°
e 2 ND 52.9 ND 20.9 ND ND 78.4 ND ND ND
AHR ND ND 100.7 ND ND ND ND 78.1 ND ND
P ND 10.4  21.8 ND ND ND 5.8 15.8 ND 16.7
e Ean ND ND ND ND ND ND ND ND ND ND
b ND ND ND ND ND ND ND 20.8 ND 14.8
e ND 150.6  41.5  60.9 ND 90.8  64.7  45.3 ND 67.1
P3N ND ND ND ND ND ND ND ND ND ND
i) Ean ND 3.1 5.7 ND ND ND 3.9 ND ND 4.2
H 95 ND 14.3 ND 10.4 ND 17.9 ND 13.5 ND 11.3
WkeL ND ND ND ND ND ND ND ND ND ND
R 37 EL ND ND ND ND ND ND ND ND ND ND
2 ND ND ND ND ND ND ND ND ND ND
X HE R P R P g ND ND ND ND ND ND ND ND ND ND
X FR IR H R g ND ND ND ND ND ND ND ND ND ND
RBELL ND ND ND ND ND ND ND ND ND ND
el ND ND ND ND ND ND ND ND ND ND
X FE LR HT R N g ND ND ND ND ND ND ND ND ND ND
XA R T Mg ND ND ND ND ND ND ND ND ND ND
BRERS 21 ND ND ND ND ND ND ND ND ND ND
TR 22 ND ND ND ND ND ND ND ND ND ND

iE:ND FoR KK,
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