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Simultaneous determination of 2 kinds of sweeteners and 3 kinds of
preservatives in compound seasoning by high performance liquid
chromatography
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ABSTRACT: Objective To establish an analytical method for the simultaneous determination of 5 kinds of food
additives (acesulfame potassium, benzoic acid, sorbic acid, dehydroacetic acid and saccharin sodium) in compound
seasoning by high performance liquid chromatography (HPLC). Methods Samples were extracted by water, and the
aqueous solution after centrifugation was filtered through 0.22 uym membrane. The chromatographic column was Cjg,
mobile phase was methanol-0.02 mol/L ammonium acetate, column temperature was 30 °C, and flow rate was 1.0
mL/min. The sample was detected by UV-detector at 230 nm and analyzed by HPLC. Results The concentration
and response of each component showed a good linear relationship in the range of 0.5-50 pg/mL with correlation
higher than 0.99995. The average recoveries and relative standard deviations (RSDs) were in the range of
91.6%—-110.5% and 0.1%—4.0%, respectively. The limits of detection and the limits of quantitative were in the range
0f 0.0005-0.0018 g/kg and 0.0015-0.0059 g/kg, respectively. Conclusion This method is simple, accurate, which is
suitable for determination of 5 kinds of food additives in compound seasoning.
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2.1 KR

B A ) A iR T T 65 S (R R 28 14 B2 45 TR R R, 43
RS KEFGRL . ZEANR  BEAKH . SRR BeEds
PRAGE . MBI ZRRE . KRR, Sk o Fh, ARRP L1
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Agilent 1260 = &K AH 5L . Agilent ZORBAX
Eclipse XDB-Cyg 5% 1 (35 [ 2 5 48 BB A PR 2wl );
XSE205 1 93 2 — 3 B K G LAl 45 8- 460 2 22 /),
JY5002 LR ( gk FE UER B R A F]); TDL-40B
BOAL MR AUER) ), AS1709325 AT I HEAL
(RHEBARFE R EAT B A A

R AR S . LB ER AR E A (100%, HHE B
ER R E BT ), R IRE R (100.2%) . LA 2 R bR HE
il (1000 pg/mL) (b 5T 37 58 BT K -Fr fE ) BT Py ); ARG 4N
FRAE A (1.00 mg/mL, b5t ¥ 7 0 58 5 o 4 o 4 AR AT B
DEiR/NCIDE

B (G4, fHE Merck AF]); ZMRE. WREREE.
AR b at, RE KU LA R A B R .

23 ELWHE
2.3.1 ARBEREA

HEBRFREL 0.01 gCHS A2 0.00001 g) i385 . HEHMR .
INALER . DA SRR RSN R AR E S, 23 31E T 10 mL
AT, MACRINFEEMRE, EREZERE, i
WA EE Sy 1.0 mg/mL IARMERE A VAR, Fiar 4 R ol
KEME, €5 EREFR L, 850G %k E N
1.0 mg/mL AIFRHERE A . 435I ER 1.0 mL 5 Fh2H 53/
PR RIRIT 10 mL Amifid, FABELAKER 2L,
TRAIEHI K 100 pg/mL MRS ARAER W, BT 4 °CkAH
R BRI
232 HamaraE ik

WERRFREL 2.5 gCRE A2 0.01 g)FESL T 25 mL Fe (45 o,
JERAK 2 10 mL, $£57, F 50 °C/KUHAF $2EL 20 min,
BWHIRZER, 9mA 2.5 mL SEAMER @40 g/L)F
5 mL BBREHAR (120 g/L), IKERZZE, RA)E,
A 50 mL R LE AR MA 20 mL IEC AT
[4:08), 4000 r/min BS.0> 10 min, BOUKMFR, 11 0.22 pm %
FLUBIE, R, W) AMORE A as IR
233 ZBORA EELAT

Agilent ZORBAX Eclipse XDB-Cg {8i41:(4.6 mm
x250 mm, 5 m); WANAH: FEE: L BREL A W(0.02 mol/L, ¥
7 pH = 8.0)=5:95(V:V); ##: 1.0 mL/min; #:i&: 30 °C;
PEREER: 10 uL; ZEAMEINPE K 230 nm.
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3.1 SUEFIAIERE

HEMRE S AEEO . B RSFYR,
AUUTE LK HEBR 25 o ZER IR S0 A7 R, 8 WL AL
UE R F A SR AN B R B RN AR AL R - SR BE IR R
S 2 5% U A AN - R B R R NI AR AR B - 2 IR A A R
RHULTER, X% KRR . AR . R SR AR
B 5 Ry I SR, 45 SRR, EBOEEULE-2
TR Z M UTIE I, TS SR TSR AL Ry 70%, HEHL
AN -BR R R R M UTTE R, 45 4050 1 [ECR ¥ 7E
90%~110%Z [8], [N AT, Bk B S S0 N - i e
RN PLIER] o
3.2 ABHHE pH ERIERE

WA pH EXT 2385 . KW R, 1A . A2
FRFURRGEh 5 R BRI A — s R 20,
SR VK 2 R AV /K T I sh A R EL A WY pHL B 43
4 5.0, 6.0, 6.5, 7.0, 7.5 Fl 8.0, ZEFSHAHN pH {4
XL . KR . LB . A SRR B8 5 Fh Al gy
(53 B RCR AR (52 . 255360, 24 pH {HAE 5.0~6.5
JLFEIE, BE#E pH ELAYFEAR, 5 Fed 2 o B0 0G B0 42 i HL i
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Fig.1 Liquid chromatography of the mixed standard solution
(50 pg/mL)

3.3 ZMXRMGHIR

SEIG A BT 0.05. 0.10, 0.20, 0.50, 1.00, 2.50.
5.00 mL A 100 pg/mL IRAFMEM AR, BT 10 mL
ik, A KE R EZE, WA, BB E N
0.5, 1.0, 2.0, 5.0, 10, 25, 50 pg/mL PIARAE AR, LA
B B T R AR AR, VR (ng/mL) MRS AR AR, 25 hilAR
MMk . ARSI —E RIRA SRR, % 2.3
WU kb B b S 0 g ORI, HeRRAERL 2.5 ¢
TF, A3 fE I (SN I 1 e BE 31 AG B LA 10 %
M LU (SN 7 (A B 11 e R PR, 5 F o3 PR P 7
RYESER . MXRRE. HRBRSEERTFE 1. AE 1

=1 &MFE

ALAE W, B4 0.5~50pg/mL #e 3 Fl N B RIFH)
SRR, HELRBKT 099995, KR4 0.0005~
0.0018 g/kg, EEBRN 0.0015~0.0059 g/kg, Mt FAiill2H 4y
BAGHIN ZER
3.4 mEREYER

FEBCEILL b 5 Fhdl 3k B i i B 78 R, BRI 2.5
(R 0.01 g)FENh, 2%IIMA 0.01, 0.02, 0.03 g/kg 3 4
WEEACE- MR G VRER TR, B EEACEA 3 AT E,
Fi B 2.3 TR J5 PR AL FRRE AL R I, RS RS TR 20
F2HRTLIE H, B EINER RN 91.6%~110.5%2Z 1],
H XF AR UE I 22 (relative standard deviation, RSD) 2}
0.1%~4.0%. =B 7 Ik P HER & R 4T
3.5 AR S EE

BEALEICT B 9 P & IR, B, IR 23
PLALBRRE S S EATINAE, MRS IRS TR 3. R 3 AL
i, KBaE AR LR 5 R a0 & B84 E
FhifE GB 2760-2014 ( B L EFARE & HUS I
FbRAE ) PR Bk, (HURPeks ¥ h R R & BN 0.72 g/ke,
AL T E R FRERR R (<0.6 g/kg). BLBATER SRR
FAE T sl R T, A A R S IR I 0 o B XX —
ARDE, A7 Al B AS I gt 7= A & RO T 125, A DGR
IR ISR A, DA IR S ORI B 4

4 %

ABIGT I SL T FH o RUCRORE € T 3k TR s 5 A2 A R R
B gEE . R . LR . DA LRGN &=
ST o AL XU TE R AN S AT Ak, AR A
T, RSB ER ECR S 91.6%~110.5%, A S dE i 22
g 0.1%~4.0%, 5 HBRTE 0.0005~0.0018 g/kg JL[E, T&
FR7E 0.0015~0.0059 g/kg 3t [l o Z LA A3 . AR,
EHATRME G R e . KPR, WA . W
TR NS B 0% TR B ASI, T Sk B2 A R ARk ) T o A
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Table 1 Linear equations, linear ranges, correlation coeffients, detection limits and quantitative limits

44y AT LA/ (ng/mL) MK RE() i H B/ (g/kg) R/ (g/kg)
LIRE Y=36.49194X+1.70186 0.5~50 0.99999 0.0004 0.0013
R Y=26.57793X+1.44985 0.5~50 0.99999 0.0007 0.0023
e Y=41.85522X+2.10518 0.5~50 0.99999 0.0005 0.0018
RA 2 Y=62.89206X+2.95124 0.5~50 0.99998 0.0008 0.0028
WERG4H Y=20.82038X+1.62324 0.5~50 0.99996 0.0014 0.0046
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2 HmEMAREYERN=3)

Table 2 The sample average recoveries(n=3)

4y TPV BE /(g/kg) [l 51 /% SB[ RR /% RSD/%
0.01 106.2~109.9 108.0 1.7
e & 0.02 106.4~110.5 108.0 2.0
0.03 107.8~110.5 108.9 13
0.01 105.5~108.7 107.2 15
KHR 0.02 107.7~109.2 108.4 0.7
0.03 110.4~110.7 110.5 0.1
0.01 102.8~108.1 104.9 2.7
ITEYL 0.02 100.0~103.3 101.8 1.7
0.03 101.3~102.0 101.7 0.4
0.01 89.6~95.2 91.6 3.4
AR 0.02 94.6~97.7 96.6 1.8
0.03 99.3~101.2 100.0 1.0
0.01 88.1~95.3 92.1 4.0
WG N 0.02 94.0~95.2 94.7 0.7
0.03 942953 94.9 0.6
3 HRUNELERN=3)
Table 3 Determination results for samples (n=3)
W E 1B/ (g/kg)
B 24 FR
GHEE KHR ey 7 A 2./ WERTEN
XK PR R 0.33 ND ND ND ND
ZENK ND ND ND ND ND
7K B ND ND ND ND ND
XA R e} ND ND ND ND ND
b s ND 0.72 ND ND ND
b ND ND 0.44 ND ND
HEY ND ND 0.90 ND ND
2R 0.02 ND ND ND ND
KRR ND ND ND ND ND
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