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Influences of pH in mobile phase on chromatographic behaviors of 5 kinds
of food additives in reversed-phase high performance liquid
chromatographic separation and the establishment of analytical method

CAI Wei Yi, ZENG Xi, SU Yan-Yu, LIN Zi-Hao, QI Ping*

(Guangzhou Institute for Food Control, Guangzhou 510410, China)

ABSTRACT: Objective To study the effect of mobile phase pH on the chromatographic behavior of 5 kind of food
additives such as benzoic acid, sorbic acid, dehydroacetic acid, acesulfame and sodium saccharin in reversed-phase
high performance liquid chromatography. Methods The pH of methanol-ammonium acetate mobile phase was
adjusted to observe the retention time and resolution of 5 kind of compounds such as benzoic acid in different brands
of columns. Results Gradient elution was performed at the mobile phase pH=6.20+0.05. Validation results of 10
branded C;g columns showed that benzoic acid and other 4 kinds of compounds had achieved baseline separation. The
linear relationship of 5 kind of food additives was good in the range of 0.10-100.0 mg/L (r>>0.999). The limit of
detection and limit of quantitative were 0.004—0.008 mg/L and 0.01-0.04 mg/L, respectively. The recoveries of food
additives in seasonings and meat products were 90.6%—109.0%. The relative standard deviation was 0.2%-7.2%.
Conclusion This method is stable, accurate and easy to operate, and does not require deliberate selection of

hydrophilic C,g columns. It is applicable for the detection of sample additives in complex substrates such as
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seasonings and meat products.

KEY WORDS: pH; high performance liquid chromatography; food additives; C;s Column
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Fig.2 Effects of pH in mobile phase on the retention times of five
food additives
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Fig.3 Chromatograms and peak resolution of 5 kinds of food additives at the range of pH=5.50-6.50
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Chromatograms and peak resolution of 5 kinds of food additives at the range of pH=5.50-6.50
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Fig.3 Chromatograms and peak resolution of 5 kinds of food additives at the range of pH=5.50-6.50
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Fig. 5 Typical chromatograms of five food additives by 10 kinds of
C,5 columns at optimized HPLC conditions
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EH 6K, g5k 2 R, ECEN 90.5%~109.0%, HH
X+ h5 UE A 22 (relative standard deviation, RSD)} 0.2%~6.8%,
TR R FURS B FE A0, W e S T AR 2

BEAh, HERIEIZ R R g, Sl EE 10
e, SRR — IR M S 4 B HET T s DGR, 3 A4~ KOF
TFEME 3K, BTCATE T, 5 RSN R
90.2%~113.8%, RSD 9 0.3%~8.5%( L3¢ 3), 45 R+
WEEER, FEHA vk e e v AR 4T
3.5 EFRMEmOH

SR AR 7 o6 i B 45 2 ) R IR i . R A
R ZE L T S 2L KA 7000 ZHLYKAR S Y
FEE MR RWR L LAY . R Z R T TR, 2
BRI FERIAA BB 1 Fhei 2R, HepiE
R i A L B RR AN I AR R, RS KU (R
R i) R B 2 R VS I R A B B 2 (R T R 2 R A 1
HEis 1.40 g/kg, MR#ENEA 230 g/ke, tRfEZER <
0.50 g/kg'*h),

= 1 SHERRMTNRKEMRZ. KERMIESR
Table 1 Calibration curve, LOD and LOQ of 5 kinds of food additives
o 2R e | Ltk e r? G 1 R E R
LI 0.10~100.0 Y=19174.2X+13334.0 0.9991 0.006 0.010
R 0.10~100.0 Y=41436.0X+4923.6 0.9995 0.008 0.040
1AL R 0.10~100.0 Y=52968.6X+38036.1 0.9997 0.006 0.010
WA N 0.10~100.0 Y=82694.5X+32519.7 0.9990 0.007 0.029
Wi 2z 0.10~100.0 Y=1638.3X+32629.6 1.0000 0.004 0.012
£ 2 FRRSS 5 HRMFI AR E W EZEF B R E B ZE (n=6)
Table 2 Recoveries and RSD of 5 kinds of food additives in foods (n=6)
. g e BR FRACE £ L fid FU i WA 7.
- A HbRAE LR gl B Mg S Jh S 2R
/mg/kg)  /Amgkg)  [EIBCRRSD)Y% B (RSD) Y% [5] 1 % (RSD)/% [FIR(RSD)/%  [EIUR(RSD)/ %
12.0 92.4(0.2) 93.7(0.4) 107.0(3.5) 106.4(1.7) 91.2(5.1)
LN 87 24.0 92.0(0.9 90.5(6.5 101.7(6.8 109.0(3.4 97.2(4.5
e ) . .0(0.9) .5(6.5) 7(6.8) 0(3.4) 2(4.5)
36.0 93.6(3.7) 100.0(1.3) 100.8(1.9) 91.5(5.6) 106.3(7.0)
12.0 93.7(1.6) 98.4(4.7) 91.1(3.2) 103.1(2.5) 98.9(6.5)
55.2
Ve
ok (L) 24.0 94.4(7.2) 107.5(0.9) 102.1(1.5) 93.6(4.1) 104.8(4.7)
36.0 97.4(5.9) 107.5(2.6) 105.4(1.6) 93.7(5.5) 93.7(0.4)
12.0 90.7(3.1) 93.7(0.4) 107.0(3.5) 106.4(5.3) 90.5(6.5)
P - 24.0 91.4(1.0) 90.5(6.5) 101.7(6.8) 109.0(2.1) 91.2(5.1)
36.0 98.4(4.7) 95.7(4.7) 100.8(1.9) 91.5(3.5) 97.2(4.5)
12.0 94.7(0.4) 99.8(2.5) 104.9(0.7) 104.9(3.2) 106.3(7.0)
T 105 24.0 90.8(6.5 96.2(2.7 98.6(4.8 106.8(2.0 98.9(6.5
CERR) . 8(6.5) 2(2.7) .6(4.8) .8(2.0) 9(6.5)
36.0 92.2(1.3) 98.7(5.3) 103.2(2.4) 98.1(5.1) 104.8(4.7)
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/(mg/kg) /(mg/kg)  [EISCRRSDY%  [BIZF(RSD)/% [ECR(RSD)/ % EICERSD)/% IR (RSD)/ %

12.0 92.4(4.7) 90.7(3.8) 94.4(7.2) 107.5(0.9) 91.4(1.0)

[7¢ 24.0 98.9(5.3) 96.8(6.1) 97.4(5.9) 107.5(2.6) 98.4(4.7)
36.0 94.8(3.8) 97.9(3.3) 90.7(3.1) 93.7(0.4) 94.7(0.4)

12.0 98.6(6.1) 102.0(2.2) 91.4(1.0) 90.5(6.5) 90.8(6.5)

KT 24.0 106.6(5.3) 99.8(2.5) 98.4(4.7) 95.7(4.7) 92.2(1.3)
36.0 95.0(6.1) 96.2(2.7) 94.7(0.4) 99.8(2.5) 92.4(4.7)

= 3 ERGT 10 FhEEE 5 BT A0 AR E YR A AR R AR R 2 (n=3)

Table 3 Recoveries and RSD of 5 additives in 10 kinds of C;3 columns in condiments (n=3)

—— LY Ry R e B LR

(o /(mg/kg) FCERSD)/% [ ERSD)/% A (RSD)/% A2 (RSD)/% [ (RSD)/%

8.00 105.8(2.5) 105.42.7) 109.8(6.0) 93.5(1.7) 99.8(2.5)

CAP i%;i PAK 16.0 92.0(5.9) 104.5(6.0) 109.5(6.2) 105.7(3.4) 96.2(2.7)
32.0 92.8(3.7) 103.7(4.0) 96.7(6.0) 108.8(5.6) 98.7(5.3)

8.00 93.7(1.6) 90.2(6.2) 98.8(5.3) 107.6(2.5) 90.7(3.8)

P hem’mg‘;ex Luna 16.0 103.1 (5.2) 97.7(5.3) 97.4(2.8) 109.7(4.1) 96.8(6.1)
32.0 97.4(5.9) 110.03.0) 103.9(7.8) 93.9(5.5) 97.93.3)

8.00 107.93.1) 109.8(1.3) 110.5(0.6) 90.6(5.3) 102.02.2)

Shimadé‘TSVP'OD 16.0 110.4(1.0) 102.6(1.8) 100.1(5.2) 95.8(2.1) 91.2(5.1)
32.0 105.8(2.8) 95.7(4.7) 109.1(3.5) 97.5(3.5) 97.2(4.5)

8.00 113.8(5.0) 107.4(6.7) 104.9(0.7) 104.9(3.2) 109.3(7.0)

Agilent XDB-Ciq 16.0 112.7(0.3) 101.2(3.9) 98.6(4.8) 106.8(2.0) 98.9(6.5)
32.0 92.2(3.0) 100.4(5.9) 103.2(2.4) 98.1(5.1) 104.8(4.7)

8.00 100.5(5.1) 100.3(0.8) 107(3.5) 106.4(1.6) 93.7(0.4)

Thermgf:yp“ﬂ 16.0 113.1(1.8) 92.2(4.7) 101.7(6.8) 109(6.5) 90.5(6.5)
32.0 111.22.7) 105.82) 100.8(1.9) 91.5(5.4) 100(1.3)

8.00 103.3(3.1) 100(6.7) 91.1(3.2) 103.12.2) 98.4(4.7)

DIONEéfCCIaim 16.0 92.2(2.6) 106(3.2) 102.1(1.5) 93.6(5.4) 107.5(0.9)
32.0 103.1(6.1) 101.9(1.2) 105.4(1.6) 93.7(2.4) 107.5(2.6)

8.00 90.6(2.0) 94.8(2.7) 92(1.8) 94.2(4.7) 96.5(8.5)

VENU%}; PLUS 16.0 93.93.2) 101.3(1.3) 101.3(5.1) 107.4(2.3) 91.5(7.3)
32.0 94.1(4.5) 103.4(6.1) 97.6(4.7) 102.1(4.7) 96.9(6.0)

8.00 105.2(2.9) 98.6(2.2) 106(2.8) 105.9(5.8) 106.2(2.0)

ANPU-WP Ci4 16.0 108(5.6) 91.3(3.3) 96.2(0.8) 106.8(3.0) 92.2(4.3)
32.0 96.8(1.3) 99.7(3.4) 90.3(0.6) 98.2(2.6) 92.6(1.9)

8.00 100.6(2.4) 109.8(5.1) 99.8(3.2) 109.2(3.1) 100.3(0.2)

JADE'SACI?DS'A 16.0 99.4(3.7) 104.6(1.1) 105.3(1.2) 90.8(0.8) 106.2(8.3)
32.0 110.3(5.4) 101.3(1.9) 103.9(1.0) 95.8(1.7) 92.6(2.9)

8.00 101.7(5.4) 100.8(4.5) 98.7(1.6) 106.1(3.4) 94.3(2.6)

Kromasil100-Cig 16.0 97.6(0.5) 105.7(2.5) 105.2(2.3) 108.9(3.8) 92.0(6.1)

32.0 109.7(2.5) 99.3(2.0) 103.92.6) 99.1(2.5) 92.9(1.5)
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