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Research on the risk of eugenol drug residues in aquatic products and
aquaculture water
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ABSTRACT: Objective To detect eugenol compounds in aquatic products and aquaculture water. Methods The
food supplement test method BJS 201908 determination of eugenol compounds in aquatic products and water was
applied, the contents of 6 eugenol compounds were determined using marine fish, freshwater fish, marine shrimp,
freshwater shrimp and aquaculture water as substrates. Results After the actual sample determination, it was found
that eugenol compounds were detected in aquatic products, mainly eugenol, with a detection rate of 28.9%, among
which marine fish was relatively prominent. Conclusion The detection rate of eugenol in aquatic products in
seafood wholesale market and farmers market is higher.
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WyXT it 2h W) BUR Y BB W BURY), LR S rEEA R
B, LRI M 3 KBuEmE Y,

WARTERGTT, 4 60 25 SIS T & M7EK ™
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2016 4F I JUAF 25 E0 AT R L0 FH - iffll 28 7= 5 3 e K
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Ivi i ol 6 14 PR TSR0 000 P o 8 L IR L o [ SRR PRI SR
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BRI T o S 1 S e il I S S KU BF 9 470

S54G T A& B i B R gt el ', ARBF SR
I ZL AR (dimethyl sulfoxide, DMSO)4# Bl 4 AR (o 3i- T
TR A K= 6 Al T FH LA IR 56 k)
WIREMG KL, JROK A HEAKIR | SRR K FRFE K 6 Rl T
M2 b G, SCHCRAEERI S RESE 141 HEVR, FFHRSEPR
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1 #MR5RE%

1.1 #R5RF

THBH(CAS: 97-53-0), HI 2 T #BH(CAS: 93-15-2),
5T & B (CAS: 97-54-1) . =L - 3 5 T % B (CAS:
93-16-3). LR 1 & Wi (CAS: 93-28-7). LBEHRES T & W
(CAS: 93-29-8)(ZlifEH KT 98%, EIFZIEAF]); Rk
o, JEAKAA . BROKIF . VKU . FRBE K A T 4% R i G
KR AT . AT . KBRS B 2% R,
A3 B2 Bz 2 1 I 1 B I SR TR R 255 2 Sk SR I AR A
BT HIAE

N IECKE . AR (g Ll, 25 Fishier A F).
1.2 UE5E%

7890A-5975C “SAH A3 B I FHAX (Bl AT i 35 il

B3 .50 mL tubes P15 i F (3£ E Agilent /3 ]); HR2860
HAEPRHLERE CRIHA F); VIX3000L JeimiE ) #m(H
A EYELA A7l); CF16RXII &.0>HL(H 2 Hitachi /A7));
TurboVapLV &ML (35 E Biotage A #)); HLF R &
0.0001 g, E[F Sartorius 23 fl)o
1.3 LWHE
1.3.1  ARAEER 6B H

PRUERE SR A AE AR 6 Fh T & By b S s ifE
FR 2 10 mgCREAI E 0.1 mg), B 10 mL FEMF, HEEZ
G, FEERELE, B, MR ELA YIRS &
W EE29H 1 mg/mL), 4 °CREGHEHELE

TRAPRE R o3 B % 5 B R v 0 2 VA T
0.1mL, & 10 mL A&MiT, ACERBEREZIE, w5, B
THIRE R EP AR Y 0.01 mg/mL), 4 °CiEFt%
FRTE

FRUE RS TAEVE I FHZS A3 R IR A b v
[ VAV e JBE 43 511 8 20, 40, 100, 200, 500, 1000 ng/mL
HIBRIE RS TAEVEWE, 6 PR HTIC
132 Z¥gik

KA, WK IRIKER . HEKER: FREC 2.0 g 1A
Ja BIRE R 2 0.001 g), BT 50 mL &L, MA—
W (SO A CREJE ¥ A B 5 & 5 g ok
BREREN, A 10 mL A, @/ 15 min, &.0 5 min
(8000 r/min), FiEWEEHEES— 50 mL B.0E P, FEE
AR 1 W, A3 LW, A ZREEMMAIECHE 5 mL,
iRJE 1 min, 2.0 5 min (8000 r/min), F/ZMA 50 uL —
FEWAR, 40 CCEMREIE T, MAZNE | mL, iRjE 30 s, F
AL UERE(0.45 pm), HEA T

FREE/K: FRELS.0 g IRATJA BURE L R %1 0.001 g), &
F 50 mL .08, IMA 10 mL Z 8, IR 5 min, N
A 5.0 g Jo/K MgSOy, A —BHEF, WiERY 5 min,
.0 5 min (5000 r/min), HERFSEL EWE® 4 mL, A
50 pL —HIZEWAR, 40 "CAMZEET, MAZKE 1 mL, #
JE 30 s, L ALIEME(0.45 pm), PRI RS
AT - BRI A 2 6 Fh T HFB MUY & 5. &1L
HYER ., EHRETRERRILE L 6 T HEHRMLEY
SRR TR E WA 1.
1.3.3 XA

S A A3%F: DB-1701 (30.0 mx0.25 mm,
0.25 pm); FFFHE: HRBILE R 100 °C, £AFF 1 min, &
J5 L4 6 °C/min F+Z 200 °C, FELL 25 °C/min F+ & 260 °C, 1§
¥ 5 min; A WATES, WK 1.0 mL/min; JEFE TR E:
230°C;  BEREREE: AMIHERE; #EFEED: 1 L.

FIiE S s T B TR(ED; EL f
970 eV; B TIEIREE A 230 °C; HEFIAER 6.00 min; R
RO T M .
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Table 1 Mass spectrometry parameters and lod of 6 analytes
[last /AN E BT (Miz) EMEET 1(miz) EHEET 2(miz) it B/ (mg/kg)
T 164 149 131 0.01
FREET A 178 163 147 0.01
S 164 149 131 0.01
M- R e S T A 178 163 107 0.01
LR T &R 164 149 206 0.01
OB T A Wy 164 149 206 0.01
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Fig.1 Ion flow diagrams were selected for 6 eugenol compounds by gas chromatograph-mass spectrometer
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L6 N TEMIMLEY R TAEmR S, X5 BhjSCEkA
TEBFAGIE B —E; 20 D FRFEKEIARAGH, (A 20 DFRFK T
BRI KT S A 10 AMREAKR T & W, W EM, T&mH
MAETT N F= P, ATREERIP 028 . WAk E Bk
BETHE A KPR ARG 121 4y, 3] 35 MFEARKGH,
THEBR IR 28.9%, FEVEEN 0.010~7.09 mg/ke, F
¥IE N 0.6 mg/kg, SiRAMIEREILE 2, Hr, 35 #tk
WA, 29 #LR I /N TF 600 pg/kg(82.3%).
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Fig.2 Distribution of eugenol content in samples detected
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0.010~7.09 mg/kg, fhFh EEAUIEERM . ZFE A, WHIf
Jeta ., WAL, dRAMaRa, HAREERE 2; kM
401, K TAEBFEA O, KRR 22.5%, T HHS I
JEREIN 0.01~1.25 mg/kg, MAMOLIETERE (. B R Fnfyifa;
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Fig.3 Eugenol detection rate of different fine aquatic products
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Table 2 Detection rate and content range of eugenol in different species

LR ELLEIIR/ e AR K H /% & /(mg/kg)

Tt 4 3 75 0.010~5.31
L5t 7 5 71.4 0.042~6.07

fiyifh 15 9 66.7 0.012~7.09
AT 9 6 66.7 0.038~2.21

jegicl 11 7 63.6 0.087~0.410
4R 2 1 50 0.018~0.096

et 5 2 40 0.083~0.133
] fa 2 0 0 0
W 1 0 0 0
Lyl 1 0 0 0

il 4 0 0 0

Uil 1 0 0 0
H AR 2 0 0 0

il £ 4 0 0 0

gt 3 0 0 0
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Table 3 Eugenol detection rate at different sampling points

SRR SRAEHEK At oA E S Y Fl/(mg/kg)
MBI AT 23 13 56.5 0.0517~7.09
KT 13 10 76.9 0.0098~5.12
KRS S 24 5 20.8 0.0410~1.05
Do 2 A 61 7 11.5 0.0087~0.68

R4 MEMEMIHRENTIRIAEK=RPT EHELENSEEE
Table 4 Detection rate and content range of eugenol in different fine aquatic products from online sampling and field sampling
SRAF: Hh e FAEAREIR iOARIEI RV 7 1 #%/% PR/ (mg/kg)
o 2% ey e Mgk 21 5 23.8 0.26~7.09
SEHRAE 20 20 100 0.010~5.21
o 2% ey e WKkt 19 2 10.5 0.018~0.057
SR A 20 10 50 0.010~1.25
o] 25 W T /KAF 10 0 0 0
SHRAE 11 1 9.09 222
D] 25 iy e HRIKAEF 9 0 0 0
SEHRAE 10 0 0 0
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