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Abstract: Methylparaben is a common food preservative widely used in carbonated beverages, sea-
sonings, and other food products. However, this compound has been reported to possess endo-
crine—disrupting activity, posing potential risks to human health; therefore, development of rapid
and sensitive on—site detection methods is of great importance. In this study, a colloidal gold immu-
nochromatographic assay (GICA) was established for the rapid detection of methylparaben. Under
optimal conditions (antibody labeling amount 2 g, gold-labeled probe volume 5 pl, coating
concentrations of 1. 0 mg/mL for both T and C lines, sample pad treatment buffer of 0. 02 mol/L Tris
containing 0.4% Tween—20, and chromatographic time 6 min) , the limits of quantification
(LOQ) in soy sauce, cola, and rice vinegar samples were 0.270, 0.360, and 0.444 pe/mL,

respectively, with linear detection ranges of 0. 126 - 6. 276, 0.282 - 3. 186, and 0. 192 - 6. 228
pg/mL, and a cut—off value of 18 pg/mL for all three matrices. The average recoveries from spiked
samples ranged from 82. 4% to 110. 5%, with relative standard deviations (RSD) not more than
15% for all tested concentrations. The measured values showed good linear correlation with those ob-
tained by LC-MS/MS (1? = 0.94) . The assay exhibited excellent specificity, with cross—reactivi-
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ty rates of less than 0. 5% against six structurally related analogues. The method is suitable for on—site
rapid screening of methylparaben in foods.
Key words: methylparaben; colloidal gold immunochromatographic assay; monoclonal antibody;

rapid detection; food preservative
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Fig. 2 TEM images of colloidal gold (A) and colloidal gold probe (B); average particle size (C) and zeta potential (D)
of colloidal gold and colloidal gold probe
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Fig. 3 Volume ratio of HAuCly to trisodium citrate solution (A), pH of colloidal gold solution (B), antibody amount (C),
probe amount (D) on the performance of GICA
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0.282~3. 186 pg/mL, 0.192~6.228 wg/mlL; LOQ %324 0. 270, 0.360. 0.444 pe/mL, % J77kH) REE
WEFRE (BB R &5 IR HARE) (GB 2760-2024) 7 vt} ¥ B IR HH R X A6 )
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Fig. 5 Matrix effect elimination for soy sauce (A), cola (B), rice vinegar (C) samples and their calibration curves (D)
2.3.2 AME Wil OTRADKESEE S TS E S HPLC-MS A R B PERE S, HAEEES LOQ . 1C, Fl
1C, B, 23] 5 g BHPERESE IR IR . . & 3 AR /KT A % F8 0 R W b v i, 84
AR PR BEA T IRARAR A, 25 L R, = FH B IR 53 0] 82. 4%~104. 2%, 82. 7%~110. 5% Fl
85. 6%~94. 2%, RSD 435k 3. 8%~14. 4%, 10.2%~13. 6% 5% 2. 6%~10. 8%, MK EELL RSDEE A, W
RESR I AE TR T e B T IR, SE4 OV AT S AR AL B U eAh, S A &
SRR | FREIR SR IEA T REXT P RV = — T, ML T, . BSR4 RSD B4E
9% LA, K%, W AR 3 AN EEZLA) RSD #4383 10%,  [R]Hsf [m] fSe 25 Bl b B8 T sy Sk asfs Dl ¥
P, e 5B T b b 0 R SRR YR MR A G, XS R P ICE B R TR,
ERZIZNTS e, R AR TR S Sbrbuih &k A2 AR S WG R o7 NC B3 bl s ¥, THREr
TETZM C &R SPEgs &, SEURCR MR HIE SRR ™ KRB AEARIR EEZH RSD WK 5T 10%,
EREELLRSD 4300 8. 19%F12. 6%, FF AR E T A AU MR LA . AHO R 22 20 BB0R i3 il A o
SRS, 3R SR B R AL T 80%~120% HY PTH23Z I N, RHHIZ I ETES I . WTURADRES
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Table 1 ~ Spiked recoveries of samples

Sample Spiked/ (pg'mL™) Found/ (pg'mL™) Recovery/% RSD/%
0.3 0. 250+0. 036 83.3 14. 4
Soy sauce 0.9 0. 938+0. 036 104.2 3.8
6 4.946+0. 406 82.4 8.2
0.4 0. 442+0. 060 110.5 13.6
Cola 1 0.924+0. 102 92.4 11.0
3 2.482+0. 254 82.7 10.2
0.45 0. 424+0. 046 94.2 10.8
Rice vinegar 1.1 0.942+0. 076 85.6 8.1
6 5.35820. 140 89.3 2.6

2.3.3 —EMEANERTHIE KAL) A A A G JE AT VR N TR TH R ORI rho R R TR HR R R
W, FHLLLC-MS/MSYEAZ 7. AR 2 K 6A iR, GICA Wil E H 5 LC-MS/MS {H 2 KB 74k
PEAH DG, FHOCREL2=0. 94, FUHPFP I LMK SE SR HA R —8oE, HoR B H A RE 1
UESE BT G S W B 4 S J 2 AT 7 TR R B R T Sk
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Fig. 6 Consistency verification by instrumental analysis (A), cross—reactivity of GICA (B), stability test (C) of GICA
2.3.4 HRMUS5ETEY Lo MePZiRM (LANR . ALK . RHIR., WERARHIR ., K
FRHRE . B FERNER) BT UV, 25 R 6B 7R, %7120 2 2R 58 SRV R B
T°0.5%, LA GICA R PR IF . AWFoTiId 7 d i 45 “CIBE BRI VRN T IRAUR M iR TR
EVE (E16C) . TEIEIAM) IR AR VLR TR, RN b i S d U CL T s e s etk 554
TORFE TS AEYTEE . MRAERTAE e ST AR, AR NTHE 25 CRARAAT T IRFE45~50 d, Ab
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Table 2 Results of blind sample analysis by instrumental method

GICA LC-MS/MS GICA LC-MS/MS
Sample No. - i Sample No. i i
/ (pg-mL™) / (pg-mL™) / (pg-mL™) / (pg-mL™)
Soy sauce 1 0.318+0.014 0. 282+0. 002 Rice vinegar 1 0.290+0. 022 0.366+0. 010
Soy sauce 2 ND ND Rice vinegar 2 ND ND
Soy sauce 3 1. 354+0. 050 1.262+0. 014 Rice vinegar 3 0. 680+0. 084 0.674+0.014
Soy sauce 4 0.472+0. 042 0. 566+0. 008 Rice vinegar 4 59.314+2.792 58.232+0. 222
ND: not detected
+ LY
3 & it

ARRRFTIET MeP FATEREPUIREESL T & S MeP BUIRIR S BB ZMTREIN 71k, HEREHLE ThRid &
P52 SEOT R ERE R 2, B R EESR T 2ok IRIRERIAE 21 nm, PUAIRICE 2 pe, &
FRERE &S5 wl, TR CELMMEIREL A 1. 0 mg/mL, FESIHAFR A 0. 4% Tween—20 1 0. 02 mol/
L Tris ZZ 00, J2ATHFE] 6 min, 76 LRBARIRAFE T, %0758 M . o] SRADKES H MeP () cut—off £}
718 pg/mL, ZPETE 3514 0. 126~6. 276 pg/mL, 0.282~3. 186 pwg/mL, 0. 192~6. 228 wg/mL; 3 ffk
FHIIFRIETCR Fg 82. 4%~111%, RSDEIAKT 15%, ZE ERTR, ABRIT S M IR 4 g JIE AT kG ) 7
P LR VR S P a3, & T &S MeP B THAS, IS E G224 H O W A %%
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