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Determination and Source Analysis of Salicylic Acid in Aquatic Products
by High Performance Liquid Chromatography-tandem Mass

Spectrometry
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Abstract: In this study, a rapid method was developed for determination of salicylic acid in aquatic products by high performance liquid
chromatography-tandem mass spectrometry. Samples were directly extracted with 1% formic acid acetonitrile and purified with acetonitrile
saturated N-hexane, then separated on a Cyg (1.7 um, 2.1 mmx>50 mm i.d) column and eluted with the mobile phase of acetonitrile-0.10% formic
acid aqueous solution, and analyzed by mass spectrometry in negative ion multiple reaction monitoring mode and using external standards. The
results showed that good linearity was obtained in the range of 0.5~50 ng/mL for salicylic acid under the established method, and the correlation
coefficients was 0.999. The limits of detection (LOD) was 2.5 pg/kg. The average recoveries of the method was ranged from 69.10% to 97.20%
with relative standard deviations ranged from 2.30% to 13.40% in aquatic products (Monopterus albus, Snakehead, grass carp and lobster) at
three spiked levels (n=6). This proposed method was advantageous in routine detection of salicylic acid residues in aquatic products for its
simplicity and high sensibility. The established method was used to detect salicylic acid residues in real aquatic products, and trace the source
analysis of the residues, which can provide a useful guideline for risk assessment of the food safety.

Key words: high performance liquid chromatography-tandem mass spectrometry; aquatic products; salicylic acid; source analysis
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HAbRFI A et
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FLIE 25 B TR I Masslynx 4.1 244, 3E[E Waters 2
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Jiids, (BE KA AR EERIGES, LigibelE
IEREBRAF; ImielRA 2, 2E YALBOYS A#l;
IR, MR- FER 24 FIBABRAF]; 0.22 um
AHLRIEME, KRB A .

1.3 Fik

1.3.1 AF/BR A BLH

TEFFR UK IR PR E T 10 mL BREE SR,
M R e B 22, Ffl% 100 pg/mL BIbRHE
iAW, ET-18 CHEHARELIR . MRAELE
WERH OHE-K (1:4, V) BEFREbRAE RS T
YRV, BIFHBAD .
132 Homara®

FRERZ) 2 g kB CREIZE 0.01 @) T 50 mL ¥k}
BOE T, I 10 mL 1% FR-ZHEm, FY e
PL 10000 r/min )5 2 min, 4000 r/min 250> 5 min, Y&
£ BIEW, ERE I 5 mL SRR IE
Ot WRIERY 2 min, 4000 r/min A4 E5 0 5 min,
BUR ZARIE 0.22 pm AHLRTIALIERE, A,
133 &igftt

i AE: C18 ik (1.7 um, 2.1 mm»50 mm i.d);
WM 2B (A) F10.10%FHER-/K (B), BN
PR 1, M. 35°C; diFeE: 2 ul.

# 1 HPLC BEESERRAE AR
Table 1 Gradient program condition of HPLC
BFE/min  AaR/(mL/min) AR A/%  FEHAR B/%

0.0 0.3 10 90
1.0 0.3 10 90
2.5 0.3 90 10
3.0 0.3 90 10
3.1 0.3 10 90
5.0 0.3 10 90

134 JRikEMH
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Table 2 Mass spectrometry Parameters
B T/(z) EEBTA(miz) LR IE/V RIS R E/V
137/93 137/93 -30 -16
137/65 -30 -28
135 FIBELIA AT
BAEALFE R Masslynx 4.1 80k, ERIIZHIFR
H Microsoft Excel 2010 A4

2 HEREHH

2.1 B|BUEFHEE

TLk]

E 1 RAFEISFIRK =R TRV T2 A Ak
Fig.1 Sample solutions obtained by extraction of aquatic
samples with different solvents

E:a: TEE-K (80:20, VIV) 4RE; b: LHE-FER (99:1,
VIV) &I, ¢ TR,
AR T AL A, 1E S5
IR O L, R % T K
(80:20, V). ZJiF-HR (99:1, VIV). ZUZJiE 3 Fi
BRIV RRTBE KT R e A BRI SRR el
GB/T 27404-2008 (&40 i fEHINE fihEirs
) P F SRR AR ESR, B
MWAH 5y & E/NT 0.1 mgkg B, B EE Nk 3
60%~120% BRI 7R 7 i3 AL I EoK . AW FTIE L L
BARLS, RILHFEE-/K (80:20, V). ZJiE-H& (99:1,
VINOFIAE L 3 RSB EI BT KR b 7K
12 H AR HEAT T BOSRE [n S T TIA £ 60% LA L,
i A SEEBG AN R, (R 2R - /K (80:20,
VIV) VEJSERCAFIN, TR 7 Sk HLIE R,
RORHEIN T PRI, AR ot B 22 AR 2 3
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=i
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E 2 FEREMEHAE THREEIN B EEEFRINEILE
Fig.2 Extracted quantitative ion chromatograms of target
compound at different mobile phase systems
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Torill, AR 5 R FE R 203 R AR ) AR S 25
FOREEATICEL, WEREEFALN, FHZIR ST oAbl
HAE 0.85~1.15 ZIAJNF, I AHEBURSUNAN I B PR
FRUEEZEAT VRO, S5 IEK 3. R 3 ATLIEH, 10 F
ANTE] BRI =R S, BR T B () FE B RN A N
FHh 9 K= RE B RS I AN i, R A S AE
AT TSR S TR K IR I I, SRS B A
AT e B, AR PR 5 T DG 75 R FH 2 T
BeAnE 2 e 5

2.5 FEEHE

251 AL, ZHTEESAER

Kbt 2 TARRCR 1.3.3 ks LR
1.3.4 FiRiES&E, BhRE 2 pL BT, DLEARLE
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Table 3 Matrix effects of salicylic acid in 10 different aquatic samples(n=3)

%5 A b A AERE KRR SngmL AR 10ng/mL AR FMEER
1 ST Fept & A 0.91 1.02 FNi A
2 4 Habk T T E A% 0.92 1.12 AR
3 mé e -3 A % 0.91 0.98 FNi A
4 Tesk Jefott &S .8 0.86 0.93 FNi A
5 W & R J&E Vg 0.96 1.14 NI
6 Fa = A Habk T T E A 0.95 1.11 AR
7 53 AFNlE JRJE K8 0.53 0.58 A
8 FHa R SRS T8k 0.91 0.92 AR
9 st & R = H % 0.85 0.93 AR
10 L/ FaH ¥ T E A% 0.87 0.90 TR
& 4 B SR EIKERFEXIRERE
Table 4 Recovery and repeatability (expressed as %6RSD) results for target compound (n=6)
X ek W & F T
AT (ughke) EKE%  RSD/% ECE/%  RSD/% EIE /%  RSD/% EKE/%  RSD/%
5 89.7 8.6 88.7 5.8 93.2 23 954 6.2
10 93.4 9.2 77.7 8.3 88.4 75 973 2.7
25 85.3 6.3 84.1 6.4 83.2 8.6 88.9 3.4
252 EEFEE a «Or EE BT X137/93
TERfE RIS R T, JEHC T 4 FEARIZEALR K 20000
FERE AR FUEAT DR EIGRES:,  [A) 4 FhE )T b 23 ) ias
115, 10, 25 ughke 3 AKTHBRERIG BABIK 5 000!
TR 6K, BT R R, 4 £
DR 4, KERIE . B ARERERTH 3 AN bs 10000}
AP EICERTE N 69.10%~97.30%,  AHXS ik 22
(RSD) i[9 2.70%~13.40%; 7EBEEELR T, S 10 1 2 3 g 5
B 5 bR dhvR S 3 AN I AR K SE B ] W F S A M 1) / min
85.30%~93.40%, RSD TN 6.30%~9.20%, #=WiJ7 b 1 B TA137/65
EAER VI I RAF, W LA R FE a7k 800
PRI SE B 73 BT 223K o
! 600
26 SIFH B 2wl
BP0 75 6 80 SHVKEEKTRE M a7k |
MTRHR B ATRIN, Bt S35k B T4 oK IR 5E Ik
S )L o S B2 R L3 9 BRI A ST % T 2 3 y 5
FETT A, FEORIRKIRIEAR ™ o I SRS = A, M 1) / min

RIMAEF A 9 HEFE AT T KRR, K
PR B T RE S BOE AREAR R 1%, FEA RS ILIA 3,
B & VLA 10~250 pg/kg, NFEEFAHFME o
FAh, WIKF= S KRR IR H BR PR R 45 S mT LA
B HLIR K= S KA R R R A DU e i
T EWBEAAE BN, REKmREERVN, =
HR BRI & S 2 AT TRt — B R 5T
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Fig.3 Extracted ion chromatograms for salicylic acid in positive

sample
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