5174 5 111 B 2 4 o iR A A Vol. 17 No. 11
2026 - 6 J Journal of Food Safety & Quality Jun., 2026

DOI: 10.19812/j.cnki.jfsq11-5956/ts.20260106003

SIAAEE: UaME, BRBHWE, PPAEAE, 55 [0RH S R0 i ROBOR 35 vk Rl I i £ i rh B T R 45
L4 TR 44, 2026, 17(11): 206-213.

HE ST, OUYANG L, ZHONG FF, et al. Simultaneous determination of 9 kinds of food additives including tannic acid in food

samples by solid-phase extraction-ultra performance liquid chromatography [J]. Journal of Food Safety & Quality, 2026, 17(11):
206-213. (in Chinese with English abstract).

O

R SR ASIIRI[D]. B

|
2

SRR I 5 AT I £ e 2y
5 O Rl S

A, BKMam, 4P3E3E, 7P, £ %, &1
(KW HERANER, K 410036)

W OE: BRSO Tk R I E s R T RS o R MU INFI a  vk . BE RS
G AT PR, PWA-2 [EIHAEBUAE LS, R Poroshell 120 EC-Cyg Y (4384 (150 mmx3.0 mm, 2.7 pm)#f74)
2, Lh 25 mmol/L BERR A M NG A S A TR EE VRN, 76 215 nm SRR, &R 9 R HARYITE
2.0~100.0 mg/L Jii i e JEYE B N DG R RUF, FHOCRB(NBAILT 0.999; Jrikfi th R 0.0025~0.0050 g/kg,
SE PN 0.005~0.010 g/kg. FEARURKRL. WM. 05, 200 4 FUIEFh ATk . o @ 3 AR KOS A s [l
WSEE, SRR Hy 80.0%~118.0%, FHXTARMENNZE R 2.8%~8.5% (n=6). 451 %7 ik AL & BN ME AT |
WERA R, 5 TR P T R AR O A TSR] B [ s A

KA TR BRI B ARSI R RORR g B A R)

Simultaneous determination of 9 kinds of food additives including tannic
acid in food samples by solid-phase extraction-ultra performance
liquid chromatography

HE Shao-Tong, OUYANG Li, ZHONG Fei—Fei*, YIN Fang-Ping, WANG Lu, HUANG Yu-Ting

(Changsha Institute for Food and Drug Control, Changsha 410036, China)

ABSTRACT: Objective To establish a method for the simultaneous determination of 9 kinds of food additives in
foods by ultra performance liquid chromatography. Methods The samples were subjected to ultrasonic extraction
with water, purified by a PWA-2 solid-phase extraction cartridge, and then separated on a Poroshell 120 EC-Cg
column (150 mmx3.0 mm, 2.7 um) under gradient elution using a mobile phase composed of 25 mmol/L potassium
dihydrogen phosphate solution and acetonitrile. Detection was carried out at 215 nm. Results The results showed

good linearity for the 9 kinds of analytes in the mass concentration range of 2.0-100.0 mg/L, with correlation
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coefficients (r?) not less than 0.999. The limits of detection and limits of quantitation ranged from 0.0025 to

0.0050 g/kg and from 0.005 to 0.010 g/kg, respectively. Recovery experiments were performed at low, medium and

high spiked levels in 4 kinds of representative matrices (tea beverage, sausage, milk, red wine). The average

recoveries were 80%—118%, with relative standard deviations in the range of 2.8%-8.5% (n=6). Conclusion The

method exhibited high sensitivity, good reproducibility and high accuracy, and is applicable for the simultaneous

determination of 9 kinds of food additives,including tannic acid, in food matrices.

KEY WORDS: tannic acid; sweeters; preservatives;

chromatography; food additives
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Table 1 Gradient elution program of mobile phase

B [11] /min A% B/%
0 95 5
4.0 95 5
6.0 80 20
12.0 80 20
12.1 60 40
16.0 60 40
16.1 95 5
20.0 95 5
2 HREDH

2.1 @EERHMRK
2.1.1 Aok Kkegikdt
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Fig.1 Ultraviolet absorption spectra of neotame and advantame
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Fig.2 Chromatograms of 9 kinds of target analytes
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Fig.3 Effects of different elution solutions on the recovery

efficiency of target analytes (eluent: 2% ammonia-methanol solution)
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Fig.4 Effects of different elution solutions on the recovery
efficiency of target analytes
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SAF TN HEATRIN, LU B ARG T v B A B AR AR (X
mg/L), (REIETEIFN AR ()2 HI bR e 2k 25 2R 3E W, 9
i EFRMLEYITE 2.00~100.00 mg/L JEENLMELER RET,
LRAEARE BB (OBIAL T 0.999, 43 Bl LL (304 (5 1y 3
A 10 %5 R AG B bR &80 BERE G BRI E SRR, MR
AL B 753 v A BBORE s P 25 IR AR, THERAS 345 HARE &
YA A BRI B o 45 20 43 R R A e R A o
R BR S ERRINE 2 R, mE2ATFL 9OFE
FRAL & 07 ¥ R 9 0.0025~0.0050 gikg, 5E kB
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Table 2 Curve equations, linear correlation coefficients, limits of detection and limits of quantitation of 9 kinds of target components

H R KR P ESA(()) 5 BR/(2/kg) ERIR/(g/kg)
TR Y=2139%-3591.3 0.9990 0.0050 0.010
YT Y=15595X-295.89 0.9991 0.0025 0.005
by L Y=28260X-8384.1 0.9992 0.0025 0.005

] 4y £ Y=8006.8X+2564.8 0.9991 0.0050 0.010
R R Y=21233X-6450 0.9991 0.0025 0.005
By Y=7033X+2497.4 0.9991 0.0050 0.010
AR Y=14881X+2034.9 0.9991 0.0050 0.010

FE T Y=11985X-18528 0.9991 0.0025 0.005

A1 Y=6572.6X-4917.8 0.9991 0.0050 0.010
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232 iz EFAEE R

SRV AR BT A AR B, SEOSORE . Y
W A=W ZERE S EA TR RS 2 R S5, 9 R H AR
AW IFR 1 0.04 g/kg(R/KF) . 0.08 g/kg(FFk
) 0.40 g/kg(RiKF), BAMBEACE AR 6 1k, 45
Bk 3 Urian. S5RER, 9 F HARL 4 B RN
80.0%~118.0%, K%l 2.8%~8.5%, &M% 7 vk i e
JIE VRS 25 B R AT, 6 A A AR
233 BAKEAES B AHEE

B 50 mg/L JoT B VR B A BRMEVES W, BT 0L 12,
24 h FEATIE, IBERE HARA S0 H N, 5
Sr51F 0. 48, 96 h AT A, DA H RIKG %%,

GERER, 9 FHFRL S H N RSD N 0.24%~1.24%,
HIA] RSD N 0.13%~7.91%, FBHEFIZH 40 4E 96 h 3k
ARFERRE o
23.4 SFRAESGM

SR B8 UE T #E ST vk A PR, K AR D vk R T S bR
s R DU A3 AT o I T 2R ORE 17 SEUR L ML 34 HEVK
21 32 fikvk . AL 14 k. A4R05 20 HER L SR 114t
W 9o B EAMEA Y& . 5 R, Hob 16 HLR IR IRk
FE b R BT R, S REVE R 0.018~0.106 g/kg; ZLTEIFE
S AT 30 HEURAS B TR, & ERYE R 0.006~0.053 g/kg.
TEME AR B R AR R, BT 9 Rl AR T

#= 3 EWERFETREREN=6)

Table 3 Recoveries and relative standard deviations (N=6)

Qiipay AT ARUORE 7] G ] AR
(glkg) FI3/%  RSDs/%  [I%/%  RSDs/%  I#/%  RSDs/%  [I#/%  RSDs/%

0.04 103.6 52 118.0 7.8 83.2 8.5 102.2 7.2
HUTR 0.08 105.5 3.9 82.5 6.2 85.5 7.7 99.4 6.0
0.40 98.1 4.6 86.3 6.3 80.9 7.1 92.1 5.9
0.04 98.2 6.0 115.8 6.4 85.1 5.4 89.1 6.7
YIRE 0.08 96.6 3.7 89.3 6.9 93.0 4.0 99.6 4.0
0.40 92.1 45 95.3 5.5 86.1 45 90.4 6.1
0.04 112.1 5.2 107.5 8.3 115.6 6.3 90.4 5.8
WERGEN 0.08 107.6 33 97.1 7.4 103.9 5.4 102.2 4.6
0.40 923 2.8 112.2 5.9 922 5.5 104.7 42
0.04 83.8 5.8 93.2 7.1 89.9 5.7 88.5 3.6
oy 357 2 0.08 85.9 5.1 97.5 7.2 86.7 43 95.4 4.5
0.40 85.5 6.4 90.5 6.8 81.3 4.1 99.7 3.9
0.04 86.5 4.0 80.2 6.9 81.5 5.0 88.9 52
w R 0.08 88.2 4.6 82.2 6.0 89.2 4.2 94.1 4.4
0.40 87.0 3.8 86.4 6.4 83.2 45 90.2 3.9
0.04 90.7 5.9 106.3 6.6 81.5 5.1 87.3 6.4
R 7 & 0.08 82.5 43 88.1 5.7 93.8 6.3 101.1 5.5
0.40 86.5 47 80.3 45 85.8 5.7 98.5 5.1
0.04 91.7 6.8 80.0 4.3 88.0 6.9 90.4 5.8
LA R 0.08 92.5 5.3 87.9 5.0 80.6 5.2 104.6 4.6
0.40 95.0 6.0 83.5 4.6 85.8 43 98.8 4.0
0.04 112.2 49 112.0 5.7 115.0 438 109.4 6.0
FTETT I 0.08 108.6 53 112.0 5.0 112.3 5.6 97.7 5.7
0.40 100.3 5.0 100.9 6.2 110.9 3.8 92.4 43
0.04 114.4 4.4 104.2 7.5 116.0 5.5 100.1 3.9
i) 0.08 110.1 4.1 92.8 6.1 112.6 6.7 105.6 5.5
0.40 101.8 3.7 96.0 5.4 105.5 5.0 99.7 4.8

VE: AAXT AR R 22 (relative standard deviation, RSD).
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