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Abstract: The influences of ion-suppressors on retention behaviors of nine food additives 1. e. acesul—
fame saccharin caffeine aspartame benzoic acid sorbic acid stevioside dehydroacetic acid and
neotame in reversed-phase high performance liquid chromatographic ( RP-HPLC) separation were investi—
gated. The organic modification effects of acids i. e. trifluoroacetic acid ( TFA) and buffer salts i. e.
TFA-ammonium acetate ( AmAc) were studied emphatically. The relationships between retention factors
of solutes and volume percentages of ion-suppressors in the mobile phase systems of acetonitrile-TFA a—
queous solution and acetonitrile-TFA-AmAc aqueous solution were quantitatively established separately.
The separation of nine food additives was completed by a gradient elution with acetonitrile-TFA ( 0. 01%
v/v) AmAc (2.5 mmol/L) aqueous solution as the mobile phases. An RP-HPLC method was estab—
lished for the simultaneous determination of nine food additives in red wine. In the range of 10. 0 — 100. 0
mg/L nine food additives showed good linearity with the correlation coefficients ( r*) larger than
0.999 1. The limits of detection ( LODs) were in the range of 0. 33 —2. 36 mg/L and the limits of quan—
tification ( LOQs) were in the range of 1. 11 —7. 80 mg/L. The spiked recoveries were between 87. 61%
and 108. 4% with the relative standard deviations ( RSDs) of 2. 2% —9. 4%. These results are of referen—
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tial significance for the rapid establishment and accurate optimization of RP-HPLC separation for the sim—
ultaneous determination of food additives in other foods.
Key words: reversed-phase high performance liquid chromatography ( RP-HPLC) ; ion-suppressor; trif—

luoroacetic acid; ammonium acetate; food additives; wine
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Fig. 2 Chromatograms of nine food additives in five TFA N
mobile phase systems of acetonitrile-TFA ( )
aqueous solution ( )

Mobile phase: acetonitrile-TFA aqueous solution. Volume percenta—
ges of TFA: a. 0.005%; b. 0.008%; c. 0.010%; d.0.012%; e. o pKd
0. 015%. 7.0 (

Peaks: 1. caffeine; 2. aspartame; 3. neotame; 4. stevioside; 5. ' ° N
sorbic acid; 6. benzoic acid; 7. dehydroacetic acid; 8. acesulfame; ) (

9. saccharin.
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Fig. 3 Chromatograms of nine food additives in five
mobile phase systems of acetonitrile-TFA
(0.01% v/v) -AmAc aqueous solution
Concentrations of AmAc: a. 1.0 mmol/L; b. 1.5 mmol/L; c.
2.0 mmol/L; d. 2.5 mmol/L; e. 3.0 mmol/L.
Peaks: 1. acesulfame; 2. saccharin; 3. caffeine; 4. aspartame;
5. stevioside; 6. benzoic acid,; 7. sorbic acid;

8. dehydroacetic acid; 9. neotame.

2 -TFA-AmAc 5
€ AmAc
Table 2 Relationships between retention factors of
five food additives and c,,,. in the mo—
bile phase system of acetonitrile-TFA-
AmAc aqueous solution

Food additive Relation equation r
Acesulfame Ink =3.376 —0.537¢ a0 0.9935
Saccharin Ink =4.769 —0.666¢ 1. 0.9967
Benzoic acid Ink =6.760 —0.772c¢ \ e 1.000
Sorbic acid Ink =6.283 —0.354c¢,,a. 0.9996
Dehydroacetic acid Ink =6.864 —0.330c 1 1.000
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100.0 mg/L (r = (LOD) S/N 10 (LOQ) *7
0.999 1) ; 9 LOD LOQ 0.33 ~2.36

( S/N) 3 mg/L 1.11 ~7.80 mg/L,
39 . . . N
Table 3 Retention times linear equations correlation coefficients (72) linear ranges limits of detection (LODs) and
limits of quantification (LOQs) of nine food additives
Food additive Retention time/min Linear equation” r Linear range/( mg/L) LOD/( mg/L)  LOQ/( mg/L)
Acesulfame 8.4 y =18.240x +25.966 0.9996 5.0-100.0 1.25 4.17
Saccharin 11.4 y =49.830x +31. 544 0.9999 5.0-100.0 0.46 1.52
Caffeine 15.2 y =72.570x +40.238 0.9999 5.0-100.0 0.33 1.11
Aspartame 16.3 y =26.019x +3.3762 0.9998 5.0-100.0 0.90 3.00
Benzoic acid 16.5 y =16.258x +4.5037 0.9995 5.0-100.0 1.27 4.24
Sorbic acid 17.8 y =22.555x +3.7054 0.9998 5.0-100.0 1.06 3.53
Stevioside 18.8 y=5.787x +1.9635 0.9991 10.0 -100.0 2.36 7.80
Dehydroacetic acid 19.6 y =14.899x - 8. 6486 0.9993 10.0 -100.0 1.84 6.14
Neotame 20.4 y=12.714x +3.3612 0.9991 10.0 -100.0 1.60 5.34
* y! peak area; x. mass concentration mg/L.
9 91. 10% ~104.4%  87.61% ~ 108. 4%
8.0 40.0 mg/L 5 ( RSD) 6.7%~9.4% 2.2%
4.9 ~9.3%( 4y,
80 mg/L 400 mg/L 4 9 (n=5)
Table 4 Spiked recoveries of nine food additives

300 in a wine sample (n =5)

200 é Food Background/  Added/ Found/ Recovery/ RSD/
= r additive (mg/L) (mg/L) (mg/L) % %
£ 100F Acesulfame 56.71 8.0 64.34 9540 8.3

OE 40.0  91.75  87.61 9.0

E Saccharin 57.07 8.0 64.44 92.10 7.8
8 -1z 40.0  93.24  90.44 6.2

300 ¢ Caffeine 1.21 8.0  8.67 93.23 7.2

200 [ 40.0  39.80  96.47 4.7
= Aspartame 1.77 8.0 9.06 91.10 9.4
E 100 - 40.0  45.11 108.4 4.1

oL Benzoic acid ND 8.0 7.84 98.00 6.9

: —l— 40.0 39.01 97.53 5.8

300 § 10 Sorbic acid 40.83 8.0 48.46 95.38 6.7

F 40.0 77.10 90. 67 9.3
200 | Stevioside ND 8.0 8.35 104.4 8.1
% 100 7 40.0 36.08 90. 20 6.0
L Dehydroacetic ND 8.0 7.78 97.25 8.5
0k acid 40.0 40.14  100.4 5.4
s 10 Neotame ND 8.0 8.20 102.5 7.6
¢/ min 40.0  37.38  93.45 2.2
ND: not detected.
4 -TFA (0.01%) -AmAc (2.5 mmol/L)
(a) 40 mg/L «(b) 2.4
(¢ 8.0 mg/L
Fig. 4 Chromatograms of (a) a mixture of nine food 3 6
additives at 40 mg/L  ( b) a real wine sample
and (¢) a wine sample spiked with 8.0 mg/L 5. 5 6 4
nine food additives with acetonitrile-TFA 1
(0.01% v/v) -AmAc (2.5 mmol/L) aqueous
solution as the mobile phase GB 27602011 ( ) CCGF
Peaks: 1. acesulfame; 2. saccharin; 3. caffeine; 4. aspartame; 103. 42010 )
5. benzoic acid; 6. sorbic acid; 7. stevioside; 8.

dehydroacetic acid; 9. neotame.
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Table 5 Determination results of wine samples mg/L
Food additive Dry red wine- Dry red wine2 Demi-sec wine- Demi-sec wine2 Doux wine- Doux wine2
Acesulfame 22.63 ND ND 2.28 ND 1.32
Saccharin ND 16.72 ND ND ND ND
Caffeine ND ND ND ND ND ND
Aspartame 12.75 ND ND 19.62 ND ND
Benzoic acid ND ND ND ND ND ND
Sorbic acid ND ND ND ND ND 32.26
Stevioside ND ND ND ND ND ND
Dehydroacetic acid ND ND ND ND ND ND
Neotame 1.81 2.71 ND 1.92 ND ND
ND: not detected.
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