5174 5 110 B 2 4 T iR o Vol. 17 No. 11
2026 4F 6 H Journal of Food Safety & Quality Jun., 2026

DOI: 10.19812/j.cnki.jfsq11-5956/ts.20260227003

SIAEE: PREE, 5, D7, S5 M ORORH (g - 8 I Bk D S DL 2 vh BT B 2 W XU PG (D). B 22 42
R3], 2026, 17(11): 139-147.

CHEN L, ZHOU Y, LUO HJ, et al. Determination of antiviral drugs in shellfish by ultra performance liquid

chromatography-tandem mass spectrometry and its risk assessment [J]. Journal of Food Safety & Quality, 2026, 17(11): 139-147.
(in Chinese with English abstract).

R PRl G R o 1% - FR OB % T DU b Bt 7525
0 B TS VP il

Kiﬁ ﬂg\ 1,2,3 , );gj ﬁ 2,3, g/&g}; 2,3’ %ﬁ}% 2,3’ :igj ; \"\% 2,3, T/E::;__‘k 2,3x

mh S5 EEE e, AR 316022; 2. SR 2 S ISR T T e, Sl 316000,
3. SRl S 2 R DA S XU B P E S SR, AR 316000)

B OE: BRY A7 T OB (R - B IS R e DU R DU S 12 R 82K 258 (antiviral
drugs, ATV ik T3k FEMMA S 1%H IR OIS IR HRHEL, FaVEX-NMS0 Z 8506 A 0 AT -5 fb bR 24, 7K
RS, EEBUE 75 45 BRI A5 K . BRI ZORBAX Eclipse Plus Cg- (B HEBEA 74085, DL 25 H
F(80:20, V:V, 1 0.1%H fR)-5 mmol/L ZEREE(FT 0.1% H R WA A i s AHER EE VR, SR FHB 2 350 A £ 3
FRER STV - 22 SO WA o MG, NARTA E . R 12 Fh BAML A TE— & I BT N R R R
T, A HE B % [ e S 2 A T 3R I, AR BRI 2 2520 0.9931~0.9997, #i i FR>M 0.07~1.50 pg/ke,
ERRN 0.14~3.00 pg/kg. 3 MNEAIKE(n=6)F I IR G A BT R 66.7%~106.2%, FHXFFRdER 2N
1.0%~11.6%, T DUIL BT A9F- 3 MR ZEH 69.1%~109.5%, AHXIFRIEIRZE N 0.9%~10.3%. FEF, RIET 161 #tk
DU R DU T, IE R TR S i BARAL S IR T T 4007, S5 o 37 HERFE A th S NI befe . 45
ARG E B AR, SR T 4 MIGE e 5% B 10 1 1 2 s XU, DAy, 48 SR I 2 T 1) 46 Mot Jie 2% 7 DL 2K
WAEFE AN, 88 O R BUE S, HERPELE, ATALRR R PR, TR R DS ATV Sk
RGN

SKEEIRl: U TEZGWD; B RORORE 3 - ER IR BT DL R DT s XU DA

Determination of antiviral drugs in shellfish by ultra performance liquid
chromatography-tandem mass spectrometry and its risk assessment

CHEN Lu'**, ZHOU Yong>*, LUO Hai-Jun*?, WU Yi-Chun®?, PENG Dong-Yu>*, DING Jia-Jie**"

(1. School of Food and Pharmacy, Zhejiang Ocean University, Zhoushan 316022, China; 2. Zhoushan Food and Drug
Inspection and Testing Research Institute, Zhoushan 316000, China; 3. Zhoushan Key Laboratory of Food and Drug
Quality Evaluation and Risk Prevention and Control, Zhoushan 316000, China)

WFE HER: 2026-02-27

HEETIH: Wiira iz & mm 54 H (QN2025054); FF 1L i s B RPF5E 5 H (2026C31075)
F—1EE: BRIE(1990—), 2, WL, TRRN, FLRFFEH A& 24K . E-mail: Elolachen@126.com
HEAIEEE: THKW1993—), &, Wit, TR, FEHF5E T RN, E-mail: 704793718@qq.com



140 B il 2 A iR A I A 4 B17%E

ABSTRACT: Objective To establish a method for the determination of 12 kinds of antiviral drugs (ATVs) in
shellfish and dried shellfish products by ultra performance liquid chromatography-tandem mass spectrometry.
Methods Samples were extracted with acetonitrile containing 1% formic acid, purified using FaVEx-NMS50
multi-veterinary drug residue clean-up columns, concentrated under nitrogen in a water bath, and reconstituted with a
redissolving solution to obtain the test solution. The analytes were separated on a ZORBAX Eclipse Plus C;g column
using gradient elution with a mobile phase consisting of acetonitrile-methanol (80:20, V:V, containing 0.1% formic
acid) and 5 mmol/L ammonium acetate (containing 0.1% formic acid). Detection was carried out by ultra
performance liquid chromatography-tandem mass spectrometry in multiple reaction monitoring mode, and
quantification was performed using the internal standard method. Results The 12 kinds of target compounds
showed good linearity over certain concentration ranges, and the limits of detection and recoveries met the
requirements. The correlation coefficients (r) of the calibration curves ranged from 0.9931 to 0.9997, limits of
detection were 0.07-1.50 pg/kg, and limits of quantitation were 0.14-3.00 pg/kg. At 3 spiked levels (n=6), the
average recoveries in mussel matrix ranged from 66.7% to 106.2% with relative standard deviations of 1.0%—11.6%,
while in dried scallop matrix the average recoveries ranged from 69.1% to 109.5% with relative standard deviations
of 0.9%-10.3%. Meanwhile, 161 batches of shellfish and dried shellfish products were purchased and analyzed for
the target compounds using this method. The results showed that amantadine was detected in 37 batches. A dietary
exposure risk assessment of amantadine residues was conducted by combining the residue data with dietary
consumption and population data. The assessment indicated that the current amantadine residues in shellfish posed a
low risk to human health. Conclusion The method is sensitive, accurate, simple and rapid in sample pretreatment,
making it suitable for the determination of ATVs residues in shellfish.

KEY WORDS: antiviral drugs; ultra performance liquid chromatography-tandem mass spectrometry; shellfish and

dried shellfish products; risk assessment
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1.1 UE5RF
.11 BEL5%EE

G6495D = H DU ¢ FF €435 5T 35 6 A {X . ZORBAX
Eclipse Plus Cg (4345 (150 mmx3.0 mm, 1.8 pm)(3E [E 4 HE
A THD); FaVEX-NMS50 22l 24 5% B AG I v Ak A (5 PR
B A BR 2N w]); H20-1-2-TOC-T #B 4l 7k 1. BSA224S-CW
PR 0.1 mg, 18 ETEE RIS R AR,
5920R B0 ML (T [ SE AR AR 23 F]); JXFSTPRP-192CL
T VA VR AT B AL (b Y A Sk R R BR A HD);
CSE-01 i 3 & 1 2 B AL (B B FF 6 B 1 A BR 28 #));
N-EVAPTM11 A ML (3£ [E Organomation /A Fl)s
1.1.2 #H#5 KA

TEDL L AU 488 R DT b 58 DURAEATF 2025
A 4—12 AW B AL AT . TS N R
Bt AT KR TAE

12 FEAR ATVs AR S [FLACKR S . BiEE S . hik
RKE., EHIEF. FIHEZR, &Rk PRgssR: . B
b= S AR BT EIE& T AR 21 S IRAT(EEEE = 98.0%) .
B E 45 -Dy . A NIKERE-Dys. FkIE-"C.D, . Wt
Dy, WEE#ET D, &N ZHE-Dy . 4 W -De(4h B =
95.7%) | (CREPT /RSB BRAR]); LIE . HEE(tigal, 4
EERFORHEA ), WIR . CREk(ikal, i aEscspl
FEAn A B w1); S K MR 4EK (18.2 MQ « em).
1.1.3  ARBEIR B

FHH EERR B ERA S, LSOVl 100 ng/mL
WITR A Bn i T AR R P 7 B TR0 28 N A 0 75 VL,
i 1 % R MR B 100 ng/mL B9[R A 2 MFRIR S TR,
s FHEL I o
1.2 #REHE

PEMR DL B A fef DL 28 KDL | R D146 DL 28T
fm% GB/T 30891—2014 (/K7™ FiAERITE ) SR HIRE, W
ETREN B, —18 CCREEB BHMEAE .
1.3 DIEHERMERS S
131 # =R

WERRFREL 2 gCRE I % 0.01 g)BESL, BT 50 mL B0
WA S0 pL YRA AR TAEM, A S g JoKBLRRE(I

KT, A 10 mL 1%H iR 2K (1:99, V:V), &
DETHE B NAEY 1 min, 4 °CTF 6000 r/min & (>
5 min. FEEHfL.
132 % 1

W B 4 b WO ok fE B R T A BHL
FaVEx-NM50 2 il 55 2 5% B8 A 4 A0 AL, oAb A JES s
0.22 pm £ RPUG 2 A BB g, WO, i T
1E 45 CCFASRT, FRRPH A ZNE-0.1%H B i
(10:90, V:V) 1.0 mL, Fo4r# R, HUHEmRORAR G- = 5%
Jo A 2
1.4 (U854
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{6+t ZORBAX Eclipse Plus C g ffif#E(150 mmx
3.0 mm, 1.8 pm); Fkk: 35 °C; $FEAR: 5 uL; iE: 0.3 mL/min;
TBAREEE: A R 5 mmol/L ZIRE (% 0.1%H 84, B
g 2 T (80:20, VIV, 5 0.1%HIR) . Wi SAHAS 8 vk i 72
I 1,

F= 1 REERREE
Table 1 Mobile phase elution gradients

fisf [B] /min i % /(mL/min) T A/% TSI B/%
0.00 0.300 98.00 2.00
4.00 0.300 10.00 90.0
8.00 0.300 10.00 90.0
9.50 0.300 98.00 2.00
12.0 0.300 98.00 2.00
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B RBISE R, RS 2 0 I
(multiple reaction monitoring, MRM), iz 1F & T
K FAbdRE ) 35 psi; THRAUREE: 320 °C, TRkt
13 L/min; $§SEEE: 350 °C, ¥R HE: 11 L/min; BN
HLE: IEEF 3000 V; BEMEHLFR: 1500 V., 12 Flr ATVs K [F]
PR BRI T RE SR 2.
1.5 N ERITERSRERE RN

AT e Py N AR (e i 5 v P S, R XU )
S NAEBURME S BURIERZE . b, ARBUEPE XU E R E
1 5 7 (hazard quotient, HQ)UEA T AL ALY, Hat4 Iy
O AR B B ¥ 5 88 R 5 5 X 2 % 5 4 (reference
doses, RID)ATHLMH; IS0 HAT BI(EFRAE, RO Y 555
IOV L R s B, 7T BB | 2 P LI A9 AS R {4
Mo AR TS AN X — R — R IB R G K
B A R RURS: . X FEAEBUm RO, LUE B VR AP 8 45,
#r HQ<1, WIZREH S NI e £ 2R B84 5 1 % A HEAS A4
RS . (1)

EDI= CxCR
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Table 2 Mass spectral parameters of 12 kinds of ATVs
- - BT B2 I i hE ElvES
(M'2) /min A% SpN
\ . 333.2560.0*
1 LIRS zanamivir ZNV 33391211 2.129 18,35 OSTA-D;
g . 226.0—152.0%
2 B 3% 55 acyclovir ACV 276.0134.8 2.711 15,35 ACV-D,
it . 254.1—152.1*
D—;ﬁujﬂ:\ N -
3 BT penciclovir PCV 25411351 2.729 20, 28 PCV-D,
N L 230.1—>112.0% 3
4 ik RE lamivudine 3TC 530.1504.9 3.571 12, 40 3TC-"C,D,
. 152.2—135.1*
4 W ke -
5 & Wb adamantanamine AMT 155951070 4224 30, 30 AMT-D;;5
[ . 322.0—136.0%
6 ZHES famciclovir FCV 393 0—5280.0 4.469 35,20 RMT-D,
. L 241.1—185.1*
D B ' -
7 D S imiquimod IMQ 241.15168.0 4.845 30, 40 OSTA-D;
o . 313.25166.0*
PRl -
8 Bl b= oseltamivir OSTA 313.9—2224.9 4758 20, 10 OSTA-D;
. 180.1—163.1*
B | -
9 FANI memantine MEM 180.1-5107.0 4.853 15, 30 MEM-Dg
e . . 180.2—163.1*
AN —
10 4RI 2B rimantadine RMT 18.025121.1 4.838 20, 30 RMT-D,
P . 477.1—431.9%
11 FiT b 22 /K arbidol ARB 477 13790 5.953 20, 40 AMT-D;5
. 172.1—113.0%
iiy! -
12 LU N moroxydine ABOB 17215849 2.706 22,20 OSTA-D;
13 B Er 9% 5 -Dy acyclovir-D, ACV-D, 230.0—152.0% 2.711 10 /
14 4 NI%EE-Dy s adamantanamine-D;s AMT-D;; 167.0—150.0* 4.224 20 /
15 kR E-C,D, lamivudine-">C,D, 3TC-C,D,  233.0—112.9% 3.571 10 /
16 WEthF5-D;s oseltamivir-D; OSTA-D; 316.2—167.0* 4.758 20 /
17 5 Er 9% 5 -Dy penciclovir-D, PCV-D, 258.2—135.1%* 2.729 40 /
18 4N Z M-Dy rimantadine-D, RMT-D, 184.1—166.3* 4.830 20 /
19 % 4:Ni-Ds memantine-Ds MEM-Ds 186.2—169.2* 4.845 15 /

TE A RONERET, /3018 13~19 NNARY)

A H: EDI 4 JER4A H #5254t (daily exposure of residents),
pg/(kg * d); C A DU Rl il %€ % 1, mg/kg; CR Ry I
2% H 8% A fe(daily average intake), g/d; BW )& RIKE
(body wight), kg, #[HZ% (HPEARERETMEALE))
P EABRETINIJLES) ) BRI FAERE MG
TH o AVA R B, A5 WA BN R R H 38R
AR 120.7 g/d, WL 12~15 % JLE I i H 38 A
R 50.6 @/d, MR ETIRE N 62.5 kg, 12~15 %)L
HPIYIRTE N 45.9 kg AFBUBMER XS 2T IL A (Q2):
EDI

HQ= ﬁ (2)
AP HQ A mW R AEBUE KB HE L, 24 HQ>1 W7 e
RS, HQ<L B, RIS 4 Wi i %o 2 i AR I B 58 1)
TR . NS H R RAERHBRES, %%
5%, £ 0.01 mg/kg bw!''=1,

1.6 HEAIE
HHa>Rk A Agilent Masshunter. Quantitative Analysis 12.1
BT, R WPS 2645(12.1.0.26895)4b 3 [l g% | AHXT

B iffin 22 SR g0 4d, SR Origin 2025 #7215
2 GER5HH

2.1 AR
2.1.1 RIERLF

B T D3 2 B O D028 T4 5 2 T % ] e ik
60% LA by T RR b, SRBURE B LIBEUIIE & A, FRIRKE
JRYL Y (matrix effect, ME) A 32, BEEL 1% R 21 (1:99,
V:V)F1 0.15 mol/L EDTA-2Na /& - 1% F iz 2l /F BE(70:30,
V)R (1:9, VIVTERIRBOR, Lhicss iRtk &9 i
(K 1), 4558%9], EDTA-2Na+1%H 2 2 fE+HE(70:30,
V)R AR R BUR T, FCV. IMQ Hl ABOB 254/ [l
TR T 60%, ARB A H o3 1% H BR 25 (1:99, V:V)
YEDARBOR BT, ISR B &, BT el 259 ik
JEEITE 78.1%~105.5% Z 8] 1T DL2SHE 5 %) P44 il
43538 e B AR 0 5 o B AR s R N AL
&, 51 R B ME, 1 LN UTTEE IRV R . 5
TR Z S ST B ) 2R G 1T, I 1% R 2,



5511 4 BROB, S A G - H I TR R I S DL P BORe RE 25 ) B LR PR A 143

5 (1:99, V-V B R B IO HE

Bl%H R 2 (1:99, V:V)
BE0.15 mol/L EDTA-2Na/A#k-1%F iR
Z /TR EE(70:30, V:V)EEHR(1:9, V:V)

120 -

100 |-

B4/ %

V.

2RI 254

F 1 RFEERBOEA 12 Fl ATVs 25889 kR
Fig.1 Recoveries of the 12 kinds of ATVs drugs with different
extraction solutions

2,12 HiiegikiE

FaVEx-NM50 22 B858RI 4 A0 A 38 1o <A AR 5
BT A oW E AL LB R R . S ORI AR B 24
SRR R B, i H BRSPS R AR B T,
1405731V BT O R O 1 O 135 = S o/ O L= ¥ M =
TS L A 2 SR T Y AR S LA P 2R T S R A 58
WV, K20 TR FREIEDRL I, DT SE H AR 4
b H FaVEx-NMS0 Z-EFRAG N fRAT: Jhy i 1o 70 [ AH AL By
3, BRUERME G eReR s | SERTER . A AR

ARG AT Oasis PRIME HLB ¥k, Captive
EMR-Lipid #+fb4: . FaVEx-HP50 £ B 5% 46 I ¥ Ak A Al
FaVEx-NM50 285 kil e A0 A i e Ab RO o SCIe 25 1 I
& 2, R Captive EMR-Lipid [ #1ZE B # FaVEx-HP50
Z RS B S i T E S . VRS, ZNV
1 ACV JoikAs b, BTG A P FICREAIK; Oasis
PRIME HLB %L1 %} ZNV . ACV 1 ABOB F£1E M Bt 1,
HAL AW R T 60%, Joikim EFREESR . 2%
FaVEx-NM50 £-8#- 25 5% B i A0 A JEA TR ST AL BRET B A5k
LW EICR R ETE 66.7%~117.8%, Be{KF I T HiAt
etk s, MG, HETIBIRIEIL . vk &
VERR A TR, WA T RTAL R, R RRAR T A HLIE
THFESE, T MR S SR RCR, LA ik £
FaVEx-NM50 225516 e fh A

22 BIEEHFHMRL
22.1 AhARey ik

A WS R G L8 T RN sh A K R 7E Agilent
ZORBAX Eclipse Plus Cyg 3541 F 45> 2 tERE . T aAHD:
B EE80:20, V'V, & 0.1%H1%)-5 mmol/L ZFR%k (%
0.1%H R, WIHQ: ZJE-5 mmol/L ZFR#: (% 0.1%

HIRR) . 5 54 FARL S IRIIETE | XhFedt . PR
F1oR PRy B, S5 R R T S A D B35 4R T35 2
HOR, 12 P EAME SR @A . R, HIEEZT
PEARE 3). Pk, AWFFEEEEEI A OE i s 4
Fo 120 ATVs BB E ULIE 4.

80asis PRIME HLB o Captive EMR-Lipid
©FaVEx-HP50

o FaVEx-NMS50

2RI R 2590

B2 AREELEER 12 b ATVs 258h0 i
Fig.2 Recoveries of the 12 kinds of ATVs with different columns
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P03 W AT 2 B OR LA
Fig.3 Comparison of separation performance of
2 kinds of mobile phases
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Fig.4 Total ion chromatogram of 12 kinds of ATVs

222 gL aEAL

ST R | RS MRM E BT, X
P AL S i PSR I A PEEA T R e L 10% 0
(0-1% HBR)FE BRI, 3 Bl £ B BE Y 0.5 pg/mL 19
PRUETARW . R ELEGHERE T3, X HARE & W #4524
AT o A, L HE B 5 L IR AR, T e B 58
BE LRI HESY T8 T IMH], R G0 ARl 13 fE it 25 Gk
JRIE SR G EHAT 2~3 DWARLREE R . I RLAE L RS
PESRARRAE T~ 7, o 1Nk o E e T, 1-2 MER
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17 %

EMERIERE T .
23 ERMNAHER

VA A A L BR AR SR TR T S, R
27 D2 BT H bR ATV IilE AT £ B9 ME, ME
TR DL O DG R o 5 9 A o ot e 7 1 B 1K 2 Ak,
AR ME/%=(A2/A1)x100%, For A1 R2hivss el
H b & PR VA A G T R, A2 DR i I PR U
VAN IR [ A 00 P o VS VU ) € R 0 TR R 3 5 I,
W ME & T-20%8 5 KT 20%, {51 3 s 4 ikl 2 T
B2, [z, HARE) ME . A58 1o i 45 A DL 23 (1A
A BARBUR, FEUSINE AR EE B B AR ST, il 3 T T
BEbR VTR I, R R v B A Al T SR b M VA B A T LR A o 45
R, AR S @R, T 12 Fh
ATVs IR RIFLEE ) ME, WA 5 s FCV. IMQ.
ARB il ABOB f#1E— & YL IR, K254 an
AMT. OSTA. MEM %/ ME #2558, 15684 5 % Hol 2
ZRF TN AR HME ME, #ifE B RHERTE, 4
TIF 5 5 22 R PR 26 I3 DG o o i R 007 7 o

2R LR EE 2

K5 12Fh ATVs 7E0G I A1) MEs
Fig.5 MEs of 12 kinds of antiviral drugs in mussel

24 FHEFWIE
241 MR, EEMAFLMEXZ

FZS A RE S (B 1.3 1 Py S i Ab B e ) 55
JEVCEChREZR S, F TR ks, 12 fl ATVs Ji
BEWEH R 0.25, 0.50, 1.00, 2.00. 5.00, 10.00, 20.00
A1 50.00 ng/mL; [V R AR AR S PG — R EWRE
5.0 ng/mL . LAAS H AR5 W40 16 35 5T P 19 BV VS 0 5T Bk
JE RS AR PR (X, ng/mL), LAFLX R (6 1% 0 1ag B R 7 P A
T AR LU AL AR (Y), #EA LR mIABLG o 45 R R,
12 F ATV FERHE R B ETE 0.25~50.00 ng/mL 52
ISy Zetkmany, FrifEfi AR 2 0.9931~0.9997,
BIRT 0.99, W= IHTEK

FBEFRIE GB/T 27417—2017 { S TEE A2 A0
AR RIETE B ), LAAS FUAR A 2575 T H 0K Hh PR (limit
of detection, LOD)FIE #BR (limit of quantitation, LOQ),
12 A HAREEYH9 LODs A 0.07~1.50 pg/kg, LOQs N
0.14~3.00 pg/kg(F 3). BT, FLEMATHRE SN/T 4253—2015
t ATVs [ LOD 2} 1.0 pg/kg, GB 31660.5—2019 H1 LOD 3k
1 ug/kg, LOQ 4 2 pg/kg, GB 31657.5—2025 H 4 #2454 LOD
} 0.3 ug/kg, LOQ A 1 pg/kg, ARWFFTAEAL ) 12 Fh ATVs
T A5 G E BRI ER .
242 RBEFMHERE

BEH S [ D1 ZE (R D) DL 2E 361 5 (T DU#E 5
3R, B mIPRSEEE . i 1.3 ik TRTAN L,
I 6 WK, MFS 12 Flt ATV (1 B B AH S bR o 2% .
LIBARTEN R 4, 450K W] 12 Fp H AR b A P 012wl
WCRTE L 66.7%~106.2% M BRiEN 254 1.0%~11.6%.
DU 0 BUSCRIE B R 69.1%~109.5%, X5 Hifw 22
K 0.9%~10.3% ¥R R | K% 5 BERS T R AR A 1
2K,

3 DI 12 # ATVs B9ZMESERE. LODs #1 LOQs
Table 3 Linear ranges, LODs and LOQs of 12 kinds of antiviral drugs in shellfish

ATVs %5 2% PETE l/(ng/mL) LODs/(ng/kg) LOQs/(ng/kg) T o £ P
ZNV 0.25~50.00 1.50 3.00 Y=0.2468%X-0.0327 0.9931
ACV 0.25~50.00 1.00 2.00 Y=0.9381X-0.0152 0.9985
PCV 0.25~50.00 0.38 0.76 Y=1.1599X-0.0488 0.9968
3TC 0.25~50.00 0.17 0.34 ¥=0.9520%X-0.00491 0.9988
AMT 0.25~50.00 0.36 0.72 Y=1.3116X-0.00856 0.9978
FCV 0.25~50.00 0.50 1.00 Y=46.287X+0.3542 0.9997
MQ 0.25~50.00 0.23 0.46 Y=13.0249X-0.4473 0.9962

OSTA 0.25~50.00 0.11 0.22 Y=0.9676X-0.02288 0.9984
MEM 0.25~50.00 0.07 0.14 Y=2.7029%-0.1011 0.9968
RMT 0.25~50.00 0.10 0.20 Y=186.55X+2.0961 0.9997
ARB 0.25~50.00 0.35 0.70 Y=104848X-75251 0.9980
ABOB 0.25~50.00 0.28 0.56 Y=16203%+2313.9 0.9978
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Fz 4 AREYEFNHEE E LI EE R (n=6)
Table 4 Standard addition recovery and precision test
results (N=6)
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Table 5 Content of amantadine in shellfish

g FHlR WBL G R T4  h
wE HeE RRE% /(ng/kg)

G 20 7 35.0 1.91

Esti) 9 1 11.1 9.63

LELd] 32 1 3.1 427

IR 19 / / /

Il 3 / / /

L) 6 / / /

5 RF 2 / / /
W 2 / / /
TN 24 16 66.7 4.82

LELAN S 10 5 50.0 5.95

Tt DL 28 7 25.0 2.60

L 6 / / /

- [ Tl
fet Zﬂg@ TH RARE TE ATRE
ECR%  WE%  ER% W2E/%

3.00 66.7 11.6 69.1 8.4

ZNV 6.00 77.2 7.9 77.1 6.5

30.0 80.2 5.3 82.7 5.4

2.50 86.5 6.9 90.8 4.5

ACV 5.00 95.8 3.9 97.9 3.2

10.00 96.3 5.3 92.3 3.2

1.00 93.7 9.4 92.4 8.7

PCV 2.00 96.8 8.9 98.6 6.5

10.00 95.1 8.1 96.7 6.6

1.00 96.9 2.2 102.9 2.1

AMT 2.00 923 1.0 932 1.5

10.00 103.5 4.1 101.9 2.8

1.00 105.6 8.2 109.5 7.8

FCV 2.00 106.2 5.7 97.9 6.4

10.00 101.2 7.4 87.3 7.8

0.5 104.8 9.6 108.0 10.3

IMQ 1.00 105.5 7.4 109.2 8.4

10.00 90.2 4.3 97.0 6.7

0.5 106.1 3.9 104.0 4.0

OSTA 1.00 95.6 4.2 94.5 5.4

10.00 100.5 2.1 104.9 0.9

0.5 101.4 3.2 102.6 5.4

MEM 1.00 101.6 3.2 100.7 3.2

10.00 94.9 1.9 95.5 1.1

0.5 101.1 5.8 101.2 7.8

RMT 1.0 102.2 4.3 102.8 5.6

10.0 99.8 1.3 89.1 3.4

1.0 70.0 8.9 75.2 7.6

ARB 2.0 74.0 5.6 79.2 5.2

10.0 85.4 6.1 88.1 5.9

1.0 80.8 7.9 82.7 7.4

ABOB 2.0 89.4 6.7 88.1 8.2

10.0 95.5 5.3 85.9 5.3

2.5 N~ mp NIRRT EIRR
BEFAR T R T 161 ek 12 Fe UK fh A 7
SE AT, GEREIR, BRERIERIL, HAam HS AR . &
B 37 HEDKFE SRS A MG, 4 RIGE R A 23R 23.0%,
K HETE R 1.30~9.63 ng/kg, FHIMER 4.12 pe/kg, HRHEAR
AR 560 5 U ) 4 WIVoE i k- 54205 3t 7 bt 1z 1k B
SRITH, 37 HEURE S X5 R B AE i, AN 5 7R, AU
FE T, TR DL WG WR rb i A RIGE fe T e B 28 1, KU &
AN 3.1%~35.0%; [FIE, F 01, S5uRFFniig 0L+ b 4 Wi
LE MRS R, RS R RN 25.0%~66.7%; 1% K&

T AR AR
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Fig.6 Resident estimated daily intake EDI
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Jer HQ 2 3.7x107~1.2x107, B/ 1, KMIARED 64
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