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Determination of eugenol residues in channel catfish by high performance
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ABSTRACT: Objective To establish a method for the determination of eugenol residues in channel catfish by high
performance liquid chromatography (HPLC), and investigate the residues of eugenol in fish at 3 different
concentrations. Methods The flesh of fish was frozen-dried by freeze dryer, grinded into powder and sifted. The 0.5
g frozen-dried sample was extracted by 5 mL acetonitrile ultrasound for 3 times. Under 280 nm conditions, the
samples were detected by high performance liquid chromatography and quantified by external standard method.
Results Eugenol standard samples had a good linear relationship within the concentration range of 0.15-20.0 mg/L,
and the linear correlation coefficient reached 0.99996. When the added concentration was 0.40-3.20 mg/kg, the

recoveries were 78.67%-90.54%, with the relative standard deviation were 3.37%-5.54%, and the limit of detection
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was 0.045 mg/kg. At the same time, it was also found that the higher the concentration of eugenol solution used

during anesthesia, the more eugenol accumulated in the fish. With 60 mg/L of eugenol solution anesthetizing the fish,

the metabolism of eugenol totally takes 6-8 d, and with 40, 16 mg/L of eugenol solution anesthetizing the fish, only

4-6 d. Conclusion This method is simple, rapid, accurate and cheap, which is suitable for the batch detection of

eugenol residues in catfish.
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B A5 X2 Ml (letalurus punetaus) fi T H % A= 25 385 38
MRS, A 1984 A i IdLE AR BRI T A 3E
SliftE, BATCERE T ZHRE. ZOE RS RS
WSS, MR EH 18 M Em, HE & MARrNZE
iR OCE, Wz EmEE" hF B S RS2 R
FE X PR G, Btz g RO, IS fEHTRE, M
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M FASIEFE R HE M 2 B K UL, AT R AT
R et — AL BARDY, 3t PR JRR IR0 0T LA s/ 56 0 f) 37 R 3
3l, Bk EARGE, WD HBRAHT, KO &S A s
PRAEE S, R, 2R R BR R A0 = A R R AR
(MS-222)M1 e REP D THERBC . AR5 A
KT FEEE LA U B s ki .

TS EA RIS 2 RAE . E otk X AR
JCRE | AR SR B Bkl A5 FH Y2 IR 5
Z—o TEHA FiFg=s ., MRFI ., BAEEE, HOH
HE T BB ARG IR K7 BREEFA], - H A0 R X I e Kk
wHLE N 0.05 mg/kg Fll 6 mg/kg, [FIEF, HAHE T B
fi e B AR 2 5 o 7 dU O (RS, T R R R
HtaFpSOARE, SERRAE R T T Al o6 4 T4 rl g
L 7 d, ARNERRE TR LGE T BYRE L, R
SEERNNKA, WRESE W A AREER. FHit, XiEfaz
3 7 P BRI %) Bk P ARG B SRR I 7 A AR PN AR AR
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AT, MmN T Ak 0 Ry E A SRR
M 4 3% ¥5 (high performance liquid chromatography,
HPLC)!™Y | B M €533 - 53 1€ % 1% 1 (liquid  chromatography
tandem mass spectrometry, LC/MS)!'! | A0 4,33 12 (gas
chromatography, GO K& < M €4 3 - & B¢ F % (gas

chromatography coupled mass spectrometry, GC/MS)!'®), ix
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2.1 #RL TSR
2.1.1 # #

BEALRAN(Z 500 o)l F sl it IR T, 5L
BRI, S W S [l ) £ 9T 37— B R), $ER [ T A
BREE—E ], HA53) 14 °CRE/K PR IR, B 2 d BU 1 IREE,
fRRSE L L. B R, A KK ke FZE K
Uk, ARG TS A 5 L WL T K5, L R BLE I,
MIFFRIC R A A 04248, A-18 °CTF 2 F .
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")) Wl 2N, NE, ECkE. B, EZER
AR R A H)
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LC-20AT RIS R0R AR €35 (H A5 2 wl); 3K15 B
AL IKA®VORTEX 3 iR iEd % # (35 [ Sigma-Aldrich 2%
]); 1SO 9001 HL TF-43#7 KF- (7 [ Sartorius 22 #]); BJ-1000A
I REHL (R FEAS L A IR |)); RE 52-99 fighe 28 AL ( 1
TS A AN RS ); FD5-2.5 Y% L3 E GOLD-SIM
~Hl); KQS200DE B0 18 7 i i e A% (R LL AT B8 7R AL AR
RS FD); HSC-24A HMAL (RHET R BRHH & A BRA F);
Direct-Q® 5UV #4li/K{¢(3EE Millipore A F)o
2.2 ARERIBAECH)

TEBIFRI 0.010 gCRE B 0.0001 g) T 7 B A v i FH 44
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pg/mL ARAERE, T -18 CCUKFRIRAE, ARUW 6 1~ H . fii
FH B FH R BB 0 32 T80 BT T VA 32 PO s YRR
23 ZWHE

H5-18 °CIRTR G MIRE S EIA VR T HL P R TR Ak
L, B0 I AT RIS MR, TS A AL R
g, 330  MERAFRIL 0.500 g(KG 1% 0.001 g)fa by E F 50 mL
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FIES.OAE R, IS mL 28, WHENRY 1 min, #7 10 min
J&i LA 10000 r/min #.0> 10 min, WH E#ERT5 — 50 mL &
DT, FRIEAL PP BES R 2 Rk, FIF IR, #
A 50 mL 3.0 H T 40 °CARIEHEZE S 1 mL, PR
5% 5 mL MBS, 40 )CEAMRET, N1 mL ZIEE
B, 1757, 1 0.45 um G HLIERL, BEREKS I
24 BIEERH

{A3%FE: Phenomenex Cig {47%41(250 mmx4.60 mm,
5.00 pm); A 30°C; W BAH Sk HIEE:K=(80:20, V:V); ¥
W 0.6 mL/min; K:IU&S: UV Kgs; KK 280 nm;
PERERE: 10 pL.
25 BB S

Hdab R R ] Microsoft Excel 2010, &IZ=20922 5% H
Origin 9.0 ¥4,
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3.1 BESKHHMK

BAT T A BRI FBerp, — BRI R BE-K el Z0E-
AKAEFAAENT, BT e T LA B 2 BRI AL S A,
X e BT A B A K - FR v 0 ) O (ELRG 55 K- L, OF
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YR AS TRLE T R IN, DA B IR 2 A 0, AR SCIR HAR T
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o e JBE AU G 2% — 58 SR I AR A T W,
BIARAY L T B {5 5 0 AT BRI DA B T B i 4 [ml e 3
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TR, BISCERSH/N, AT T — R IR 0.2
0.3. 0.4, 0.5, 0.6, 0.7, 0.8 mL/min)&&F T, WX [Ek
R, G 0.6 mL/min A T 75 i AR b A
MK, A% EIEE, %% 0.6 mL/min 38 N HRAER
o 1 B KA R S AR B T A B bR v R S
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WAL R TR B AR AL B, fa R o SRR T K AV e o
FEHLATTH, BRI P2 K s D, a5l f A B R 3
BUR, THBEIZIRE 5 Bk, HARGERHE 4ié i,
SR T AL YRR EE E, HaR, R T R AR,
FAL B R 0] LUK F R I AL s RG K SR BR B, ATAbH
RN, UL, SRR M AR I E
3.3 REGRIRmMEL

X TR YT A B BRI, B EGR R 0 kB X T
T EE R E AR BUE O SR, Rk, a7k —
AR R ) . RS R, H BN NG
BUR BB, N AE C R IR R BRI ROR A, 24
J A B TP R PR EGR 22, HARBCECER Ik 1 PR, &
Ji R R 5 AR IR, ER e A I 1 PR AR
W2 SRR T 2, AT REE R (A Py G s Fn FR )
BRI, AW TR L, YRR & B B bri it
EARGH %, HESEO7 MK IR, 2 G U
RUBUT | ZRIde /by TR, e 1R N fRE A HR O
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Fig. Chromatogram of eugenol standard solution with methanol-water as mobile phase
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R 1 TREIATIHRZEER AN (n=3)
Table 1 Effect of different solvent on the extraction(n=3)

WRL R R 63]7 LRI
2k 53.94 YN BT LN
st 52.71 Bz BT LN
1 24.63 Bz B LN
ECHE 36.59 K% B BR

3.4 BEREEEIRA S

RS SRICT DU HE T AR B 1A, IR 2 mTA,
10, 20 min $EBCHCEEL 30, 40 min {E, Ti#EA 30, 40 min
PRBACRAZEA K, HIESL IR, SREUEA 30 min
TERLFEL S
3.5 RBURIATRRIERE

I 0.5 pg/g Mnprasre, HEHRIGARIAFL(10. 15,20,
25 mL)XF ISR R, 255K 3 Bis, A 15 mL 20
PEATHRIRE, T A I R e K
3.6 REURBRIZ

XtEFAEA PRI, $2 K O AR BeR A 5
EEM, —MBE i 2 R, AR BORER £,
231 R AT A ) X YR 2%, 15 mL 2 HREUR AR 2L
JE SR 4 firs, BRI 1 YR 2 R IR
ANFHEE 3 WD 4 Wk, BEERARI 1 g3 2 Wk, Birfbs
YrAE gk BLA AR B A, BRI 3 YRR 4 YR 1 [l ZeAH
TR, LA BT 551 SR e R A5 A Ty T 1Y
&, SR 3 K,

FELA b2 R X245 (ke L inbR faRE A T AL B S (6
Ko, HZB RN 5 FE 6 Bis.

A E]/min

B2 A I ] R USRI 5 (n=3)

Fig.2 Effect of different ultrasonic time on the extraction (n=3)
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Fig.3 Effect of different volumes of solvents on the extraction(n=3)
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Fig.4 Effect of different extraction times on the extraction(n=3)
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BC AN R e B2 T A By bn eI A T HPLC I, &3
TE 0.15~20.0 mg/L WREEVEHIN, Ltk R BT, Ltk
FEGEF 0.99996 AR EDSA e 1 R, 7278 gk Tk
HR AR INHEE N 0,40, 1.60., 3.20 mg/kg BT & By AR
W, BAUER 6 TAT, WEFE—a AR, R
s mR R PR IR 22, S5 aER 2 PR, FEdsm
WREE R 0.40~3.20 mg/kg B, V-3 [BISCRTE 78.67%~90.54%,
AHXIFRUEIRZE S 3.37%~5.54%, 3%z u )y v A 8 af
FIMERRPE A I, FF A58 M AP se i nsisk, Rk, DL 3
A5 EE (S/NYIHE 7 12 B9 46 H FR (limit of detection, LOD)
o 0.045 mg/kg, 10 f% {5 M kb it 52 & PR (limit of
quantitation, LOQ)A 0.15 mg/kg, #iNEUIBISY T LLERL
TR TN B AR T R O A, AR BR AN R R A
H°4 0.03 mg/kg Fl 0.10 mg/kg, AT LML SETFHHAE
LA R, BRERTE, & PRAR T H AL E i 5 K5k B
FREARAE, ] LLH T e b T By ok B S i Al
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Fig.5 Chromatogram of letalurus punetaus blank sample
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Fig.6 Chromatogram of letalurus punetaus spiked sample
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Table 2 The standard addition recoveries and relative standard
deviation of eugenol(n=6)

B E (mglkg) IR/ % RSD/%
0.40 78.67 5.54
1.60 79.03 4.38
3.20 90.54 337
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M F = 56 Fikokfad T & BB AR E R,
T BEUEA T 25T LA o 2 0 R R ), g i ) 3K
[ i) i f0 8 I8 — B it ], 4 3 A 40 B, T
14 °C£1 °C'F, ##% 16, 40. 60 mg/L ¥ FF BRI IR EE 20
10, 5 min LB FIAH ] A9 RRIOR S R BE ), SR T8 7K oh
e, BB 14 cCHKBIEE PSR, B2 d BT IR,
BRI & 05 e T e, A 7 PR B S R T

WEMH 20% LA, ZJERHPsEE T4, 60 mg/L T &M
VORI Bt A P T b B PR LA P52 6~8 d, i
40, 16 mg/L T F MR () 7 4~6 do Meinertz
220 17 oCT NI IRE 358 g MU E T 5~100
mg/L T EHMEZG 5~1440 min, J5EBINE K P8 5%,
SERRIITEEAE 10 mg/L T AHEEI F 257 60 min, A
L T A AR R s A, T P R T T R
Wik 19.97 min, ST AL T B B A 0 6 fa A RS PR
HORYE, FIASE R 2 A — 3L,

120

—=— 16 mg/kg
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Fig.7 Elimination trend curve of eugenol residue in fish
anesthetized with different concentrations of eugenol(n=3)
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