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Hi S

WE S B NEEIE B RZES
FEHZRIE - TR R BRI SR R
Je 2Bk b SRAE S22 i E T BOL T
WEEE R R WL - FEE RERA DK
R B E BB R R A H A, (Food and
Agriculture Organization, FAO) #f£&F 1990
A 2018 A MO SLIE B YN
122% » 2018 FRERIHEHGE 8,441 B
W - L 2000 HEA RS ICE A (R E R
3.44% - {H 2 JH i 3 A = HI K E R
253% » SEF] 8,210 E/AME - fin b 3,240
INWAERTEEESE R, 2.6 HEAWREE BELE
Bk 0 2018 A EROKEBEME RS E
1.145 fRAWE - #AEEN R 2,636 EEIT
“6) « FAO FHfl 2030 FERERE AR
EF 1.09 AN - v 2018 FFHEKE
32.7% - RIBIREZ AT ER - FRE 2020
TR TH A SEAE ARSI e b LR £ E] 40.9%
(0)» FIE 7K EE L B A RIS IR A B 2
WEE H 527t -

TE=REREE A R R RN R
AR > ME ]k EE R A 0 st A
AR - BB RIS 5 A DAY b 2
R R KEBAFRE LK ZRERR
A8 ~ 2R KSR FRE R RET
LA AR koK R T T T HE e R S B o 3
REEKIFERGIE » BRI mER L
A B 1 B B MR R O SELEUE N
A RIER A kAl Y B ERY

JEBE - T A E SRR BAIE 0 BFE B
WATIAERBE - ASCGREBA MK EE
FEPUEF A Sk PSS PR R - AT 2% B e
FF b mk it FEEY) OB A ETF &R (Maximum
Residue Limits, MRLs) HW5]AKRE » 5285
M7 5 SR AE oo R 2R 0 BH A A ik FH 3 B 2
% o

FEH SRS L md i B

B BRI B - AR AR
% HEYMUESEA - AiH - R3S
fa o~ gt~ BH AR o T A
%ot FEFRLTFESEEE R
(Protozoa) ~ & &4 2H (Cestodes) ~ #if &5 26
(Nematodes) ~ Wai$H (Trematodes) ~ fEl
% (Copepoda) Jx HH %% #%H (Crustaceans)
MR H (Isopoda) FFAza (127« fafH
F AR b K aR S AR TP BRI SRR & W] 45
U 7K MR Rk AR M B A i » BIANYE /K IR IE]
MiE &R (Amyloodinium ocellatum) JiR 7K
YNEIEEa (Oodinium spp.) * LA R g7k
¥L&g (Ichthyophthirius marinus) B3R 7K H
BE&% (Ichthyophthirius multifiliis) 5 HRZF4
BB I AT 43 B e 2 B R e ERIRE S A A
&% 0 WIFERAVFANE (Piscicola spp.) ~ /K
fads (Caligus spp.) ~ /Ky (Argulus
Jjaponicus) ~ i (Lernaea cyprinus) > fiff
IR ER &L (Dactylogyrus spp.) ~ — &
(Gyrodactylus spp.) BlHiligss (Trichodina
spp.) 5 DAURAE B P B ik 2% 1 6 PO 2 4R
R N R C T (Ul

(Heterosporis



anguillarum) > 52 W & (Centrocestus

spp.) ~ MR, (Anguillicolao spp.) e ik

K— ZEBRRETLESR  HEAIKREE

(Trypanosoma sp.) % (F—) -

Table 1. Major species of fish parasites and hosts in Taiwan

Host Fish parasites Trichlorfon
Type Farmed fish Type Tissue Category Species applicability
Eel, koi, tilapia,  Ectoparasites Gill, body Protozoa Ichthyophthirius multifiliis, Oodinium

carp, grass carp, surface spp., Myxidium spp., Trichodina spp.,
etc. Scyphidia sp, Glossatella spp., etc., +
Epistylis spp., Vorticella spp., Ichthyobodo
necator, Chilodonella spp., etc.
Eel, walking Gill,body Trematodes Dactylogyrus spp., Pseudodactylogyrus
catfish, tilapia, surface spp., Gyrodactylus spp., Centrocestus +
etc. spp., metacercaria, Piscicola spp., etc.
Perch, eel, carp, Body surface, Crustaceans Argulus japonicus, Lernaea cyprinus
goldfish, silver fin base Isopoda, etc. +
Freshwater carp, etc.
fish Eel, sweetfish, Endoparasites Eyes, internal Protozoa Heterosporis anguillarum, Glugea
carp, tilapia, grass organs, plecoglossi, etc., Trypanosoma carassii,
carp, etc. muscles, Spironucleus spp., etc. )
blood
Eel, etc. Internal Nematodes  Anguillicolao spp.
organs )
Perch, eel, etc. Muscle, Cestodes Diphyllobothrium Latum plerocercoid
intestine )
Eel, carp, grass Internal Trematodes Centrocestus spp. metacercaria,
carp, tilapia, etc. organs, Clinostomum complanatum metacercaria, -
muscle Clonorchis sinesis metacercaria, etc.
Fourfinger Ectoparasites  Gill, body Protozoa Amyloodinium ocellatum, Ichthyophthirius
threadfin, grouper, surface marinus, Trichodina spp., Scyphidia sp,
seabass, milkfish, Glossatella spp., etc., Epistylis spp., +
mullet, Sparidae, Vorticella spp., Ichthyobodo necator,
etc. Chilodonella spp., etc., etc.
Fourfinger Gill, body Trematodes Dactylogyrus spp., Pseudodactylogyrus
threadfin, perche, surface spp., Gyrodactylus spp., Centrocestus spp. 4
cobia, grouper, Metacercaria, Benedenia spp.,
sparidae, etc. Neobenedenia spp., Piscicola spp., etc.
. Fourfinger Body surface, Crustaceans Caligus spp. Isopoda, etc.
Marine threadfin, grouper, fin base +
fish seabass, etc.
Grouper, Endoparasites Internal Protozoa Microsporidium spp., Trypanosoma
ornamental fish, organs, murmanense, Spironucleus spp., etc.
etc. muscle, -
blood,
intestine
Cobia, etc. Muscle Nematodes  Anisakis simplex -
Grouper, Internal Trematodes Centrocestus spp. metacercaria
Sparidae, etc. organs, -

muscle
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REOK b Bk SRR A |
V7K 2 T 3 S I AE AR 1 R A i
A it SHEBKGIEAESEE
Zg/K I (Seng FFEA » 2006) GO » 82
BHBIZRARE 22 RHA 69 - 2IHiE
R EET A RIREZ TN - M
ma BH R s dE R S - TR
VST 0 B B T R LA AR ek L A YK
HEL & (I marinus) ~ Eiges (Trichodina
sp.) ~ WW/KDPEIHEE & (4. ocellatum) ~
ek (Epistylis spp.) 55 [EE BT &
f &% (Philasterides dicentrarchi) ~ 53R ik
spp.) H B & K &
(Benedenia spp.) K FaE (Piscicola spp.)
QO FEHAREZE | MR
fa  (Seriola quinqueradiata) ¥tE %iE 20
BRI AT AE mk R G AC R PR R
Pk o ENEERTA A R DR KB B -
R EEBIEO - BERAKEE
&% (I multifiliis) ~ B G &  (Trichodina
sp.) ~ BEESFRER & (Dactylogyrus spp.) ~ —
X & (Gyrodactylus spp.) ~ & 7K f &
(Argulus spp.) MERIE T8 (Myxosporidia
spp.) 0 o W SE Hh 1 25 7 £ R L fy B —
QT T 2 K B 0 Bl 5 ] A e e B e KR 2R
== SO VS I 1 A=) N =

elongatus ~

(Dactylogyrus

(Caligus
rogercresseyi ¢
Lepeophtheirus salmonis 5) & KPGHREFR
(Atlantic salmon) fx B8 B2 HY F0UBH 37 4 s 6
5 O7) iy rh g R T FRUCRE A A m R S A AR
EERESE P REERET L8 - kE

BE T BV 2 (sharp snout sea

Caligus

bream) WJELIE T 82 (Myxidium leei
F) B—FEERZFLZH (sopoda)
TR mR G GO -

o TH PR T A am e 19 3% A Bl B E B
B~ KB~ BEREE KGR THR - 2
Z R = I B B AR IR LA AR
ZEIE RS (12739 » R I 2 BUET AR iR
BRI R - (HE R R MR
BRI A A e AN e BEHA K 1 Bk
T B A AR /KR A S B R e s 1 D)

KB E LK R EAERE ST
o5 | R a2 A o SRR A A AT RE
FIAINRET R it G % - e ar AR ek ]
D BB G RGN » D8l
Bl fE 2R e A B EF A ek (L
M AE® A0 & @
multifiliis) {8 R &k (Dactylogyrus sp.) °
LA B A7 8 (H anguillaniem) B
BIE WK & (Centrocestus sp.) & #% FE 4 &
(metacercaria) (00) » ffig £ fil <5 Jigh 2 52 LA ik
(Anguillicolao sp.) JRHL - 38 B HJHEE 4 5
Al E R E ST - R 5
F -~ pRIEMAF TG AR REE K
R EgEs ZEEF R @2 e
PRI 2 A e i 5 o o R B A B 5 T Rz
M2 s BRI ERIZE TN - 55
i 7% L e i R - R B0 1 A R B
7 BEGRUSRTE D o FlATHETE e
HI /K B @k (L multifiliis) P 375 W07 52
EAT Rz Y b R S B AR R &
TR R KRR O o

AN TR B A L [F] BE B (co-infections)

cyprinus) *



HEMAEEANZE  FAmBRRR e
Ty 10 TR 2% 1 A R 1 9 s AR o NIz S e {9
A B 1 9 S R B A+ s ] SR A H T 2% 9 I
HeAE [Al—fE LN AT RER Ry % B i Bk H AR 28
BB T EHE B R A 5 (R P Ay s 2
BEINEFEER OY o 4115 20 £ ek 4 B 5 0
$i =& (Gyrodactylus niloticus) & LL
FHUGEERE (Streptococcus iniae) HEFHMY
H[FE] G 2 ERIE TRy 42.2% @ ES
R B BRI R G AH . 6.7% S B I =1
A GEH . 0% GO o FIFR/K H e (L
multifiliis) S FAFASEERE (S, iniae) Ik
e - BEF EaME - BEEERA
MR R EBEMAHRBN - LERE T ER
RFHEAE 2 MR R TR K HBR e (L
multifiliis) FEA KA HEEH RIFi= B2
(trophonts) » 32 B £ 6 b Bt B 155 =5 Ko 4
A AR S - ARSI RSN E
W BmAT /N H AR SR R s B
(trophonts) JEH NHYFHRT GV -

Timi % Mackenzie W92y HEE T fa5H
T EUE P R MRS A S R R T R S R
BB R » HREA BRI H B R
FRARBR f R A A 0 EREOK BT SRS
MAEEEREE 09 - HETHRAKESE
HEA B RKSEERABEEE R - &
fEBEJH K &% %5 (Monogeneans) Jgk 4 H[IA]
TE R A S B AR AR L Y R BB
T 4y fe A, [X] B 7 R JER G S BB = N R
86% » it Bk 15 4 5 ek £ B Bk E GE 500
WE - FPEIELAT 5 EEIT 3330 HARK
WIN R T B E A H B &k

(Benedenia seriolae) & Yx% ¥ 2 Bl fa 5
(Seriola spp.) » ZEIGHE ~ L REL -~ F
FHARR TR RIECRFRZEE - &H
A 20% LLE 69 5 b B KR i e
K SRR E = H e B ki B
B O A EFERIERE O Bk
AP 8 FE K i R o1 ek 5ol e ) 2 2 P 5t
& —HER YKk fdy (C. elongatus ~ C.
rogercresseyi J L. salmonis 55) 1F{EiE R
BEGEE - T REREH A E R ER
MK s EOR B F] 5.84 (36T
67 o Shinn F Al E B ERF A 5 K %
A a B HBOL 20% MU LR - BAkE
i =fU R 1.34 f83£70 0 i b pkfaga iy
10% DUN fU 88 52 2% J0 37 A0 ek SR 3% 1T FE
8 ZERERESAE (finfish) 77 %5
IR EF A ke S 1S R EE (B K = 2 96
BEIT OV - KL - AR T KEBIE B K
= B R A B B A AT ARG » S I
e B A BT A mk R -

FEREWEES ~ Ok ~ 5 (EEE) K
SMFHEERR (16244159 SEiRAHGEE « REHI%
BE 05 ek ) FOUHG I e A SR Ty e 1
F (deworming) » I F& 15 S5 0 i KH K| ZE )
{5 753 sk s U A o 252 550 R S RE 0 R B 1T
R RENE - — RIS - BT s
DHERTFTE - A T B0 37 A s K 229 6 ]
B A B 5 B A e 96 R Ry s ek AR
(antiparasitic) » A~ 3 i = ZE ) i &t [F] iy
gk - SRR e REF A
b By B S L AR EE ST - (EEAE KR
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BT R EEY) o KGR — BIRF AR A R
dt mh i H AR R A Eokeh - HEGEE]
Bl ek F FH R BS 5 5% ARG FR R B Uk e
FE it o e R DG R - Rk R EEY)
VAT ok 7 1% e S DK 1215 7 3 ol B 6 JR 4% JL
b o (ELDIZER T A1 BE - AR IRIRET
ZRBIFAEN T2 % > ANEEE ~ pH fH
R e A B T R ZEVIROR - BeAh
M e 5 B RE B RS A R e N E
R B o SRS T ARV E A B B R A A s K
Hl o Ha oAy AL gk B in LA B 2B & 0k
s fEAR - INRAEL ZRVEERTIR T -
RS RS FR 00 b e R R BB ) S0 AT I
o R L B BIRRRSORIR L © I3 4E
b SEV 1 2 i L ok B8 4G B8 U7 SRRt e
K aNE L e o HISEY N 20 S N
LB - RS ER SR A0 22 R
EE—ERRRE - BT EEEE L
WL A B A s e AL B ERTEH] - 28
TR AAE R B B SRt RE B R A1 A7 A sk R A
BHIEeR & a e IR R I i & R 2EY)
TERIRE R & B S8 - FEZEY)R 58 2 U
HRH B2 S ERHE IR A FL S B 52 S A A ek
g o EEAEH DRI =R A HRES
GIRGAEE B E - ARG NREERY
"t [R] 5 B R 3 3 0 S PR e A T R
bt - fe PR R AE AT AR SR A S F HT R
FHAFHZE - ERNEIRIAIKZEY) B A T 11E
JRA T 57 B S FR B B K - (S AR AR
SR RS A (A0 B E )
Hyar A mbIG R - BTER I A F A B R A
GFREEERTE AR 6529 -

?E*éﬁb%ﬁ%ﬁﬁﬁ%ﬁ
Mt

— ~ G2  (organophosphate)

g2

A OKH OB Ry &k BE OB R OME MR
(cholinesterase) #IHIH] » 1F & Ko FH 1k
RN R AE 2E Mg o 8 T ER R L AR
B [FREHLARRE - s s A e e
4 SRV s s 2 A OR B £ H
G—EHEME 0 - BN EEAENIRRA
HEEBNERBEEYE S =81
(trichlorfon) k2 BH J8 F24
SR A BB R BE R B M e s B0 PR BB
Bhiiaard: & » BEE REAEREEEME
HEE R o B R EERN RN
B R R DB LR H S
ax FHEE - B R/KEE Y < B S
Y IHE =815 - =& {5 (trichlorfon)
BB A R PT A 4 s B Y R 2 - mlfE A
g H 2 fa 8 - FEE S R R
O5% =415 > Bl RIEHEE (80% =%
ffi - BOHD) - BREGIGKET £ & - =846
WHAZHERGIGA ~ 56 ~ R~ SRR ER
& fa 1D (R - HESEEY
REHE > HRTERHA » N ERBEAS =
AITEREE AT R PEREET 25
VSR R IR R A O PR R =&

(azamethiphos) °

FF S B B A0 T S O M M/ L R
BIEE =& MBI R A
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Table 2. Registration conditions of main fish antiparasitic drugs in different countries

Classification

Type

Target animals in

Treatable parasites or other

Country/area for setting

Country of antiparasitic

Active substances Taiwan pathogens MRLs in fish drug registration in fish
Organophosphate
Trichlorfon .2.3 Farmed fish, ornamental Protozoa, Trematodes, Taiwan, Japan, Australia Taiwan, Japan, China,
fish Crustaceans Korea Korea, Malaysia,
Philippines, Thailand
Azamethiphos b Registration of public Protozoa, Trematodes, Set MRLs: USA, Canada;  United Kingdom, Norway,
health pesticides(invalid) Crustaceans Not required MRLs: EUY, China
China:
Aldehyde
Formalin b2 Ornamental fish Protozoa, fungi Not required MRLs: USA, USA, Canada, Greece,
(37% formaldehyde) Canada Spain, Portugal, Thailand
Macrolide antibiotics
Abamectin 3 - Nematodes, Crustaceans, - -
Trematodes
Ivermectin 2 Dog, cat, swine Nematodes, Crustaceans, - -
Trematodes
Emamectin Benzoate 1.2.3 FEresh water and marine Nematodes, Crustaceans, Codex, USA, EU, Japan, Ireland, United Kingdom,
ornamental fish Trematodes Canada Iceland, Finland, Spain,
Portugal, Norway, Chile,
Canada
Eprinomectin 0.2 Cat Nematodes, Crustaceans, EU -
Trematodes
Pyrethroids
Deltamethrin 0.2.3 Dog Crustaceans Codex, EU, Japan, China, Ireland, United Kingdom,
Korea, Thailand Norway, China
Cypermethrin .3 - Crustaceans EU, Japan, China Norway, Vietnam, China
Mineral salt
Potassium permanganate - - Ectoparasites, bacteria - -
Copper sulfate b2, Ornamental fish Protozoa, bacteria, fungi, algae  Not required MRLs as a Thailand, Vietnam, etc.
(compounds containing pesticide: Taiwan, USA; (ASEANY)
malachite green or Not required MRLs as
formalin) veterinary drug: EU, China;
Set MRLs as a pesticide: EU
(copper reagent)
Benzylureas
Diflubenzuron n.2.3 Fresh and marine Nematodes, Trematodes, EU, Japan, Australia Norway, Chile
ornamental fish (invalid) Crustaceans
Lufenuron 0.2.3 Cat Nematodes, Trematodes, Codex, USA, EU, Japan Chile
Crustaceans
Hexaflumuron 0.3 - Nematodes, Trematodes, USA, EU -
Crustaceans
Teflubenzuron n.3 - Nematodes, Trematodes, Codex, USA, EU, Japan, Norway, Ireland, United
Crustaceans Canada Kingdom, Canada

Pyrazine isoquinoline derivatives
Praziquantel

Ornamental fish, dog, cat

Trematodes, Cestodes,
roundworm, hookworm,
whipworm, lungworm,
roundworms, heartworm

Japan, Australia, Korea:
MRLs
EU: not required MRLs

Japan, Australia United
Kingdom (ornamental fish),
China, Korea, Thailand,
Vietnam, etc. (ASEAN)

Other chemical agents
Hydrogen peroxide

Benzalkonium chloride

Methylene blue
Lysozyme
Febantel

Methyl pyruvate

Disinfection for animal
house, empty eel pond

Ornamental fish

Dog, pigeon, swine

Ectoparasites, Trematodes
(Benedenia seriolae)

Protozoa, bacteria, fungi

Protozoa, fungi
Ichthyophthirius sp.
Endoparasites
Crustaceans

USA, EU: not required
MRLs

Not required MRLs as a
pesticide: USA;

Set MRLs as a pesticide
(without aquatic animal): EU;
Not required MRLs as
veterinary drug: EU

Japan

USA, Japan, Canada,
Norway, Ireland, Iceland,
Thailand, Vietnam, etc.
(ASEAN)

Italy (ornamental fish)
Japan
Japan
Japan

! Registrations for veterinary drugs in farmed fish or set MRLs in another country
% Registrations for veterinary drugs in animals (including ornamental fish) in Taiwan
% Registrations for pesticides in Taiwan

4 EU: European Union

9 ASEAN: Association of Southeast Asian Nations
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1 EGEE K o BEAS  (azamethiphos) HY
Sh B8 b Vet, 49.8%
azamethiphos WP) 1T 2 [B] Bl $f i A% i 56 FH
JRBGTA AR e R+ T HAEEER ~ S
(B3 kPEIKE (RiEf) S%E3]
5E MRLs ° 78 KB J N K ST fE fa5 12
MAETERTF& > 7580k 0.02 ppm K
0.05 ppm ° FHJEAA B = & {5 MR [A] R 5 B8
WEREEER » (H 2 R HE B Al R BN B
FHEE » HRTRBIER IR E HHELE R B2 8
B2 [IRE N - il Bk Rk (9 (R
e

(Salmosan®

.~ % (aldehyde) ZE7E|

A EY R E X E R & K
(formalin) » &R Ry 35-40% (— s
37%) WY HI &  (formaldehyde) B F7k &
W& o HAE B S R LA I e B S S P
KT HAL, » 3 O A T 3 ) T
HEHIRR » BR T BTG 374z am - B EesE
HE ~ FAEEZWENAE —E R
(24,55) o jiig Bo MR B2 IFA » A K Ry g
RV S - FRIE M AR T8 2 oR T ke
TR SR - L ACHY H R th o A S ik
R - DAERF FEIR IS A L85 LU Bk
ERER(E @ - RS MR KEREERINC
= R — - RERREERA SIS
SR I ek~ e H A A as PITA SR R
IF - BEIZ BN RS R 2R - a5
AL SR 2B FE R R R I FE R EL 50 ppm 3%
JEEER e 2-4 /NKE - SRR ILA Bl Y

PSR B LA 8 PR (95D » JEEhY)
Be A R AR o fE AR R AR -
it A B2 P Ryiim B b B f S RS AN A
R IERURANEE - A AR IR R
HEMEREER - HETEE 9 - jInE
KGO~ PEEEA - A A IR R B
g Ak (B EE) B 96 £ U0 s B
o~ AN e IGRE  WISEBIA g S
T A ik Al R R MRAE BT R B (IR
W1 /N RYBIR 53R Ry 15-25 ppm KA
3 170-250 ppm 9 » [ A STk R 2R AE
R RS SN A BRIV TR MR B Ry 25-35
ppm @3 o B A AT RTE R ZR R SE
FAEE 5 0 MHBER BRI 52 (09 - (HiR& ok
Bl s S MR e R FE f R BE Y - H RS ET
TER Bl BT A mlia A% (D) -

B R AN B MEIER

(macrolide antibiotics) ZEH

FREABBEHERNZHEB RS
(Streptomyces spp.) =BEREYIRT AR
H o[ #E B £ (avermectin) B[l /& Jx {1 i
& (Streptomyces avermectinus) %W JEE
Yy oo FAE A I R B D0 s B i AR 28 1
GABA (y-2 5T He) B R @it v
B R A A I HE DY i RS R WL AT
1y GABA 37 & it -8 B e firn ik - +
1R RS E LS (5 25 2 UL P v 52 L PRI M s 5
WeHERE ST » M8 S 52 B ik 1 i B 5
e BB iE R e @878 « AHHZER
AR ARG EIYfe A e i8I035 2F ek o B



J1 > BRI EFET (abamectin) ~ & 5
&% (ivermectin) ~ [KIJ& 7] (emamectin) Jz
B2k H Ff A
#  (avermectin) #& 1k 22 45 % 1 & ifu
Ko AHHBREEHZ M -

F[E2Y] (abamectin) Jy acvermectin M
#ifb i Bla J;x B1b EYRYEE &L » HATEIA
M ARZHEEIY HEE SR - (HEPEIKRED
G REMAR/KEEY)E £ akliiE L e
7T (KBRS A« FTHEREER) 1.5% KELH
(EW) GUWt5elF Rk EREE Y B AR
Rt EaZER] (7 B - SRS RER
HSfis: (Lernaea spp.) RHLIZER 706G
TR EHE » (05 it EAAS T H R R
& 0.05 uL/L 3 6 & 48 /NIF 2 B3R 5>
By 96.27 K 100% » LbfE FHZLHIE (EC)
HOTE R A - S B YA i SR e th
GBi%x - HARBHRE R T S LBV IR E
ErhaE S RE o KGR 5 R TR £ B R
BERYEEM - EEEH 1.8% FTEYT A R LE
W EESRKFAMIRE Ry 0.08 mL/m?® » &
5 Vi 3 B HIL R By 0.04 mL/m3 @5 » A [574 4
%H MR UA &3  (Acanthocephala) % A & 4
&4 > TBERER (Dactylogyrus spp.) =&k
(Gyrodactylus spp.) FHMNEFE &k o

FWam (ivermectin) s 2 fHSLAE
M & &fi avermectin HY ¥ & p A =
(semisynthetic version) fTAEIM2RE » Ky A
REAEB Y FHEE » ATIE TR I oo e BEL ]
> FERS MR RS ~ 5 e P s B
i 7 2y A kKA 0 BACHIE R o HAER
BUHEKEERYIH R 02 o« BHRRE - &

B (eprinomectin) F -

R R B T S R BT B A (o FH A 22 J fik
fa - Bl 0.05 mg/kg-bw » 1R T A
T BEE 2 R HEERYE 48 - HEHAT
CLEAZHEFE i © Ik (ivermectin) f5
R R H B85 - Mladineo SEA (O
5 FH 25 9k ek S5 14 o B O T D 9K M 9 £
(sea bream) » FIHAFAE KL E » MFIRIHE

SRR R AREE ST - AR 18

FEFAREAR » GBS 1R TS f A 5
T E IR SR /K B B NIRRT TR AR T B
@a (L /K VS FEAHE R (]9 10 pg/L) > H
K EARE (Koe) & (12,600-15,700)
IR LG SE V) 77 7K fe v g AU R PR ARG » K
o ERRHRERES S - BREwRE
AIRE IR A Yd i B - W P i
W (Arenicola marina) Y1 VD E (Hediste
diversicolor) {EFHEE 10 HIY LCso £y 23
B 7.75 pg/L » DA FH I fa 3 T 45 I S
B KIR TR - AR SRR B G R TRL &E
SRRV RE S S T R Rk
b JES Ve P B D ek 8 R = 1 R AR - (BT
A RMAEBIERE © -

W 7]  (emamectin) [A6] B H
avermectin &b 220 & & #Y 2 A R
Yy - HalC e BN AEBIY R EE - 72BN
B0 H U 4 By emamectin benzoate ([KIJ5
VTR - BRI Ry KT (CKBE
s s HEEPAHE R R R HEREE) -
JR Rk ~ B S B ) o MR st L S 0 B
Tk DR AHE AR Bh ) B AR e B A
A SR 22 o H R B R E R TT
(emamectin benzoate) 5B E RS A
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Bt B #% &% (Camallanus sp.) ~ & #ll 7 &
(Capillaria sp.) g » DU BEIMYE K
faE (Argulus spp.) ~ #h&s (Lernaea spp.)
FRENMEFT Ak G 12 (R o KBEIT
B KA AR - R BRIk
EEYIEBRIFEME 0 BISMEZE E i fH
o o B 3% B &R 1 ke B9 7H # K
(Premix) FIAY - 12552 SEHI1E R N FEAEIY
MR » fEMERF—EmhiRE T - BEEF
A AR e B R - £ —E A
B EEAREDR - DInEEK ~ 2 ]
SEIEE ~ UKES ~ ZFER  PHEESS ~ WA
B R IR I 32 B Vi e Y R EY) SLICE®
(0.2% emamectin benzoate, Premix) %41 »
2 S B 22 FTE K PG T M e A A 8 FH] Py
Tal EIFEER (0 K) - (52 Rl OrAH 4%
R AR AT &R - LRl 60 RNH
REAGEE 1 2K 49 R R = SE /Ry 175
EICE H (degree days) » #2E4& /K iR B AL
1R R E R R B, BERT -

B3R (eprinomectin) [FIR Ky [ #fE
HREDAE 0 B avermectin By 47 U
FIA—l ZBEREMm AR - BN EATHES
O TE J0 18 i~ AR S N EF AR BB G
B RIEAEAL/ 53 Bo AR B AR » W&
AR ALFLA H A fEEE R - 2 ERE—
TZAE TG T D LS L 2 ), B P s 57 2 A4
[RGB A1 F BT e TR SR B DU A SR 2 49 -
ZRAK A REE A E A B
HOEAHRGHBAAEERT R (3 &L
A 0.05 ppm) » {H ¥ RIELUHELE K E BN Y B
M &E=)-

~& Bk B & % f&
(pyrethroids) ZEH]

A FE g m] 2 DLOR AR BR & % R
(pyrethrins) 51 By B& B 17 42 09 11 22 &5 ik
FEXEZER] - {F PRS2 e R HE R iy
ST RE R IR PAA - T i RS A
R iR T R A R AR 29 o fE/KEE
{5 I Y & B o s 5 K BE W) R0 2 58 D
(deltamethrin) J¢ ZE % (cypermethrin) »
HE YRR L ek H R FREESOR - B
TEANFEEEE O K R K A E)
VI R B3 - B RE (ML) KRB
¥ OOKEE) BIEME o 50T B A E
HEAE R & BE S5O0 37 AR sl i B AL (9F
b)) - Hal e ~ SeiBd ~ #FE s e HY
WS S A B - BIS BB A K
FE BN Y3 AR s IR R B Y - 2015 B AL E Y
5Ok EE R M W (AMX®, 10 mg/mL
concentrate deltamethrin solution) (¢ » FE4:
AR AT R EER B - & Rt &k
(2009-2010 ) 1 Jfik £ FL BX T 596
%% (Alphamax®, 1% deltamethrin) % - [E]45
SENBEH - AEEFE Ry 2.0 pg/L - HATEE
WS AR R B N B I 58 - (HHREL ~
B B BR[O HEAE RO BE T (3R
) 0 AR ek RS B AR B A A A
Miia U5 —Eris o tHEE RS
kB - B R ER ARG S EE P A R
I FLEN IR 22 2 s - (HER O~ K
B PBREKEEYN RS - RBiED
i F FTRESZ BAE RERAR » 5 B L HEERA



K= FHFERMEHREZESE (Codex) REBRBRAERETESMAERARTE
Table 3. Announced MRLs of antiparasitic drugs in fish from Codex and main countries or areas

Active substance/

MRLs of antiparasitic drugs in fish (ppm)

country or area Taiwan Codex USA Canada  European Union®  Australia Japan® China Korea
Not specified in Perciformes All food animals
muscle, milk and 0.03 in muscle, milk
Albendazole ¥ fat 0.1 ; liver, and fat 0.1 ;
kidney 5.0 liver, kidney 5.0
Salmonids muscle Fish 0.05* D Finfish not Fish not required
Azamethiphos (with skin) 0.02 required MRLs MRLs(only
salmon)
Benzalkonium Not required
chloride MRLs
Copper sulfate N;)/}Rrizlilﬁfd Noer?E;red
ey R Salmonidae Salmoniformes Eish muscle
muscle 0.05 0.05 (with skin) 0.05
Deltamethrin 6 Salmon  Salmon muscle Finfish muscle Salmoniformes Fish n?uscle Fish 0.03
muscle 0.03 0.03 0.01 0.03 (with skin) 0.03
Diflubenzuron Salmonidae Fish muscle ~Salmoniformes 1.0
muscle 0.01 0.00272
Salmon muscle, Salmonids muscle Salmon  Finfish muscle 0.1 Salmoniformes 0.1,
salmon fillet, trout  (with skin) 0.1 muscle 0.1, Perciformes,
X muscle, trout fillet salmon skin Anguilliformes,
Emamectin 0.1 1.0 Shelled molluscs,
Benzoate Crustaceans and
other aquatic animal
0.0005
S Finfish muscle
0.05
Perciformes 0.01,
Tetraodontiformes
Febantel 0.05 (Febantel,
Fenbendazole and
Oxfendazole)
Fluazuron Finfish muscle 0.2
. Notrequired ~ Notrequired  Not required
Formalin MRLs MRLs MRLs
Hexaflumuron Sal@onid§ muscle Finfish muscle 0.5
(with skin) 0.5
. Not required ~ Notrequired ~ Not required
Hydrogen peroxide MRLs MRLs MRLs
Lufenuron Salmon fillet, trout Salrfmnid.s muscle Finfish muscle Salmoniformes 1.0
fillet 1.35 (with skin) 1.35 1.35
Pirimiphos- methyl Dg;i f‘i)s h
. Fish muscle Perciformes Fish 0.02
Praziquantel 0.027 0.02
Pyrethrins D;l;if},s h
Salmon muscle,  Atlantic salmon Salmon Salmonidae Salmoniformes
salmon fillet 0.4 muscle (with skin) muscle 0.3, muscle 0.5 0.4
iEtiubenauon 0.5 salmon skin
32
Fish muscle Fish muscle Anguilliformes and Fish 0.01
0.01 0.01T2 other fishes 0.01,
Salmoniformes,
Trichlorfon Perciformes,

Shelled molluscs,
Crustaceans and

other aquatic animal

0.004

1) *: MRLs of pesticides
2 T: Temporary standard
3 Definition of fish muscle in European Union: For fin fish, muscle MRLs refers to "muscle and skin in natural proportions"
4 Definition of species in Japan: Anguilliformes (such as eel), Perciformes (such as bonito, horse mackerel, mackerel, sea bass, sea bream and tuna), Salmoniformes

(such as salmon and trout), Tetraodontiformes- (such as Fugu (globefish)), and other fish (all fish, except for Salmoniformes, Anguilliformes, and Perciformes)
9 MRLs of albendazole in fish in India is 0.1 ppm
9 MRLs of deltamethrin in salmon in Thailand and salmon muscle in the Gulf Cooperation Council is 0.03 ppm
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Gy o S S AT (i 1 7K Sk ] RS g i )
M - F5RE DUEE B8 U7 =R S 78 0 e
BHHEARE - B EEIFEEE
VIR TET B - AN B Y S B R I AR YR
[Kl-¥- (Bioconcentration Factor, BCF) 412
331-1,400 % » {5 H — 7 4= ¥ 22 B 1% €
& o TR PR R S B T B U S B
RS AT E - BB ASEER
AR MRLs (0.03 ppm) » 22
VF Ry B A0 1 Sy e BB ] - B R
BAESR I Ry /K EE B HZE (R=) -

F > HEBEEEXE (mineral salt) S|

T e ) 57 2 B B 2 i W LAY TR
$H 0 WiEBSEH (copper sulfate) {F B HI 2
EE R EE T (Cu?) BEEHE S TR
GV BECE VB M B B e A
Mt » BERAEFEMEMIET @ - iREE
S 5 FH 3805 e o M B ER B R - AR 1 =
ERPREEEREE R g -
GFEEWER pH {EH LT - A RE B
B0 R G o B BRI AR B0 AR
VA F R IRBRG RIS 2 RE R K 5
JE 18 B 2 2 S B [ e e 2L P37 I
R~ AR ORI 0 HL BB %
AR % ETE MRLs » {EEF F{hEEE
FEREE » 35 0 S i I ol o A B 7k g ]
RESBOR U M B AR - KER
KEAH A% o7 FEIRE ] RE (o /K B Lo R F B 3T
U - B L3EE g MBS e
{5 H AR ER S E A e R B B B IF 4

b FIEE - 25 SR A SR R A A
Wiia o F 1M 7 20— RE A -

= &% BE #1  (potassium permanganate)
R AL - B EF R 2ol S ER BRI 5
{E 2 R B AE A 7K HR R R s AR S SR AR =
BEE - FHIREESEGHRETRERNE
A fat P ST T R TR B - AR R TR
s H IR R - E/KRERE S B
RAE G R EAER O o T v R A
[=22= 230 NI 6¥ N 2P [0 = 5 ey S 2
FELR EL R S S At - S KA BT
WAER - HETFEBIN S iC B R 2E - AN 5d
BIF R EF R R TIatE A -

7N~ Mg B AT A ) (pyrazine

isoquinoline derivatives) ZEH|

AKHBE| L B2 praziquantel (KREH
S s IR - R R R B A A
HIEE AR - B TR B L
i 25 175 IR AR 1T R 003 R IV T A B A ke
W4B45 - (RN A 2 M B Y ~ #THIRZ R
Je B8 5 OB R AR LA R A » A%
Ha st s U9 o [K] 35 A WA dak B 48 i 55
TR IR @9 praziquantel ¥fIF
FUE ~ fE ORI HEE Y R
KRR SE o Praziquantel FEE GG
L RyNE A 0 HATC BN ELE#Y A
B BRT ORI MR R ~ W E - B9 s - HF
ek~ Bl oL MhE IR A (K
% Fy Bl A EEY) 2 ST )+ Bl
HEAE Ry B o S 500 Bl 7 o O e S A



ERIG A EE (2 EH MBS EEATH A
PRGN ~ B~ o B R AR B S R g B R A
MR (R > HAlfE B BT E
MRLs » {£1F H A J B INETE AR R
(£=) ° Praziquantel fEBMaALA
PR - A0S B A AR B SR R s B f

&% 76 & (Fluke-Solve® Aquarium, 50%
praziquantel) BEF » 71568 I 4E £2 P FU

MRLs -

£~ FHEEIRZEIH (benzyl ureas)

SER

[P K SR Ty B k28 B HIHIA] (Insect
Developement Inhibitor, IDIs) » {FF#&H] 3=
HeHE 0 Bt EhTERE
w4 S I R G 2% B AR R 2 S E g %
T8 (chitin) &Y - {5 FH 738 i e S T
WO R 0 S BN AR AR R AR 77
™ HEKSEAREFEMN - WE g
(diflubenzuron) ~ &ii@f% (teflubenzuron)
ik & koS iE BE
(hexaflumuron) 2 - [& 4} HE I £EfE faig
&t (L. salmonis) S5 HRIINE 4 b 216
B O HElfGmsEEmEX ~ e - &
R BE S - AR ~ A - ik Sy
FEAERH] (R BHIRUEdE e K EFY)
G2 o DL ik R ] » B S MZHELE K PG ik
FaCTHRAG BRI &2 Ry 3-6 mg/kg-bw/day &
8 14 K 2R 105-300 #%KEH
(degree days) 7 o [ A EE FEOE AL HE S

(lufenuron)

FE R A IE R K f i, ~ s~ =R~ $8
B S S R R 5 kR B R R
Sk IE FEE (2 1508k Ko imbE IR
BHEVE R BN IR 2E o ASHEER 5 KB B2
HFEFBEAR - a015 R P A B R W
LCso ¥5 > 500 mg/L - i . i SE | A B} %2
% BEHZBEFHCEIE B AT &5
#E o [t 4 R R R SRBEEYIE B I MTET
A FJEE L MRLs °

J\~ HARKER] (others)

A L& (hydrogen peroxide) &R
A L - AEEEAREHBE (OH)
R AR 0D R IGE
M R B INE R Y - B —E ke
R BN Rk T R e BN AR i ) ik R
SRR fE - B IR AR Hd 1 IHE a5 Y I AL 3R
@4 (HZRRE S B A E K REABRE —
ERE R - R KRER SRR - &
BEReaas btaEaEnElE  £%F
RS 2 2 BRI AR SR = EIRT
e SE AN A Em ST AN E G BERT o FON ~ £
B RS E R A LSRN Z R -
2 I R B SR SRR - F
WAFIE S » QSR 0 R At £ AR RURK -
1E 0.24 g/L IR FHESE(LEAGERE® 1
/NEF (KR 30°C F) 0 B EE R E R ] pEE
AEREILT O - MERXBEEEITE
BEARTETR (R L=) HaL
EREE R - B MES PR EINT
R AR AL S B R v E R L)
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e —E BN - TFEFEFNGAmE R
15 FH AN e AN DA B 34 45 FH 35 1 2 85 S B -

VY #% & 28 (Quaternary Ammonium
Compounds) Ry K5 Bt 5L a1 15 14 71 2 8 K
TEIEE - AR S ey s ol 58 H <5 8
YR 7 - B — A R Al S o 1
EATETERABAERM - % RKENR
% ks benzalkonium chloride (BKC) &% » H
FEE B Ry OB R EE B M - SRR
TR IR @9 A HH B Rk e B e 2% i
PEFF A R EIGHR AR - BKC HAlth 23K
BRI 1% 7K S P BE - (HE R 238 s BR BT
7 g ZEiEE (02 o BREIRELUE
VO e e KELUE Ry 7K 7E 5 5 8 L B BV 53 A
(F) » B EF R B H 3200 H
(BREER 0.05%) Ff @ HETERTEN
oK YN FE R EERE A & AR BN Y
MR AT & 0.1 ppm - {ERIEY;
B LIRS AR TSR E
FE it B0 R T JE S 22 s 5 - AR B
HEFRZ T & BKC H AR ML HE
HrTRE R & - By TR EEYE A
e WTRERY f& T S BEY) R R R - EGAL I
W S SEYIE Ty 7K EE Bl 5i 181 B D sk 1 27 42
ax PG FHEER T T 1 -

i ELEE (methylene blue) J&§MBEMSEH
(Thiazines) 44| > X 44 methylthioninium
REBEE#HRLGY  BF
BIFEFHAEE RS (malaria) J5&&MUIGHEE - 5O
2R T 38 B L AT R Ik P TR BRE R R AT
0. BE H R B W R B OB &
(Ichthyophthirius spp.) ELH BT MR - B

chloride

BB E R B 8 R RS B
MHTEEE] - R - FL 2% B R
L ZE T 2 38 5 P B W R R B S Y T
& it (Ichthyobodo necator) )% B & fiF
(Trichodina spp.) ZF[R &G (12> e
HEEEE PR EE A EERHFE
PR B BRI T e B

W R (lysozyme) & —FHAEZK AR R
BRI L PERIER TEEE - H AZUHELE R
iEEREREE A eV - BT AR - 52
JEZHETE MRLs © B G U lysozyme
chloride BRHAMHTAE TR HIBETTIE R 3L
B RIGHEEEY) (YNHHRCE) 12 {HR R e
VE R ar A st B Y FH 2E -

JE A3 (febantel) Fy 7 3If PR Mg A
(benzimidazole) ZEY - W] [ i5HE A &5 AH
T 0 32 A BRI Ry B 3 A oA
BE%E (microtube) JERK @® o BN E
HEER K ~ SR RFEENEI S » HER
W > Rk~ Mo AnEER o Sk o I ElEL
ik S PN A AR m H BIIGROR - HAZHED
Rz 15 FH 197 36 Fo R 0 ol et B 3 A e (@) -
[FJFRF 22 5 EY) Fa2HAY MRLs e

P % FH B (methyl pyruvate) By A
Fi 2 5 28 (pyruvate esters) Y H #&{b&
Yy PUE R aRRTE FIBEHIREE - H AL HE
BER PG R R e @D 0 H
FIT IR PR AR R HE Ry Y 2 - (KPR A R 3%
BHEL R - POBRER S ~ PORRER PO BE K

s AR JE B Wk ~ HBSHZT R ANk &

dFEE O o ZHEEY) LI R S



MK S M i e 2 2 M f v 0 B AE
1,000 ppm FYEIREFRIET » 558 K%
O S AN L E R IT R - R
B g BB E AN R 2 H BRI

B

gl@ﬂwﬁ@b%ﬁ%%ﬁﬁi%%

— ~ Codex NEBRH =

B R ik ZE 5 ® (Codex) E]4E
G f EE AR A PP A @k FH 9€ MRLs ¢2)
< B D) BE T 43 B P10 i &% 9¥ (anthelmintic
agent) ~ PLEF 4 52 %% (antiparasitic agent)
Ko ga il (insecticide) o HH i &h 28 (%
GRZEREM: (albendazole) 1 ff » RIREIY
AIFENLA ~ 95 kgl MRLs ks 0.1 ppm »
TERF ~ B MRLs By 5.0 ppm ; SEPIF A
#5%E 1 f > [KIJ7] (emamectin benzoate)
TEfiE ~ Wk (JLA ~ FHF) MRLs 295
0.1 ppm ; FSEREHIRIA 3 1 wkorkE
(lufenuron) J 1F fi ~ @ fAH &% (FHR)
MRLs 5 B 135 ppm - 15 i@ F&
(teflubenzuron) FEEEFAHAR (WA ~ fHk)
MRLs 33 %5 0.4 ppm > DL J 2 U %
(deltamethrin) FEEEFAALAA MRLs J 0.03
ppm (&=)

L~ EBIRRHESER R AT R

KB RMEVEMFE (FDA) iUt

=

MR IPUF AR aRgE 2 1 090 255 1 fiky
g Ak (Formalin) » BRIGH A € fa H S
W S0 2T AR [RIRE AT Ry S I 8OA
ARG E B A FHZ A (salmon) ~ 8 f1
(trout) ~ fiz f& (catfish) ~ K& fa (large-
mouth bass) MEEHRKEG A (bluegill sunfish)
By IR &k BHOE AR &R 1R K B OBh
(Ichthyophthirius spp.) ~ #+%& & (Chilodonella
spp.) ~ L%k &k (Costia spp.=Ichthyobodo
spp.) ~ T M &k (Scyphidia spp.) ~ $ETE &k
(Epistylis spp.) S H#gas (Trichodina spp.)
RRGL - B W ek BB 8% (Cleidodiscus
spp.) * =& (Gyrodactylus spp.) MIBER
@ (Dactylogyrus spp.) ° i R Pt wT 16 7%
W H R & MR BY O bk &% (Bodo spp. =
Ichthyobodo spp.) ~ $8JE & (Epistylis spp.)
M MRS (Zoothamnium spp.) G - i@k
MRAE R B F A %85 T E MRLs © 55 2 fi Ky
A L& (hydrogen peroxide) @ SR IHIE
WIKBIEEE A =&k (Gyrodactylus spp.)
B - @A L E H AR e ] e S E
HirgE (R=) - HE G EIUKERETE
) MRLs H 70 » Sfifang iZHLH /il
(hexaflumuron, 0.5 ppm) ~ K] (emamectin
(Bla), 0.1 ppm) - jik 2% (lufenuron, 1.35
ppm) K EAJEAS (azamethiphos, 0.02 ppm) *
KRR EILAWNSIEE
(teflubenzuron, 0.5 ppm) 516 (R=) -

=~ IERRAESER R A =

ISR TG e o] s =7 AR 2B in
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S B ke B T BE DRI VT FHEE R (2
g/kg emamectin benzoate) * ¥ IEIE 7 4E
WEILE (25% hydrogen peroxide ¥AK)
Mg (37% formaldehyde ¥A#R) % 3
i EE 48 S3AN il B T 2E 15 e
(1,000 g/kg teflubenzuron HUHI) 0]
BB K IEARBE (dormant) » [1AR k2 #h FH JE
& JTEEFLEERR (0.075% malachite green ¥4
) AT IR R~ £=) - IIEK
¥ MRLs HHIAEMBERIEE @ 3 515]
TE B Y R SE A e F LI B 2R F7 Y MRLs
50 s [ 7T (emamectin) fF fif & 57 1y
MRLs (1.0 ppm) s&fEF A MRLs (0.1 ppm)
By 10 % 5 15iEkE (teflubenzuron) Lt
FA e 2256 F MRLs » 7 f 2 MRLs (3.2
ppm) HLAHE fif:F 4 MRLs (0.3 ppm) HY 10
5 o HEpZE HEE R A LS (hydrogen
peroxide) Sz HE (formaldehyde) fEFEHET
E MRLs ; A - KBNS RS
AL (azamethiphos) E2%E MRLs 7 28
Ey 0.05 ppm ¥ (=) »

VY~ Bk B B FH A I 5 A% HE SE R R
R

fria

H RifE R s B B h 2 iR 4 fE
A (B PiF A HE O mE R
% (deltamethrin) » ¥ 7] (emamectin
benzoate) 15ii@fE (teflubenzuron) J% it %A
{b. &\ (hydrogen peroxide) » &5 8 55 Kz 38 44,
b & Ry i & SR Y B FY (soliution) » [RITE
VT B A R 22 Ry 1 RS SERY THFE BaDRE A U

(Premix) » HAMBI R AIZFEE ~ PEPEA KM
T A WAL HE R T A FBE A - KRR
MifERn FHELEE  (methylene blue) fEEIE fa
FEBEH] o JREC R B BIE # P B B R R
FFEAYBIR AT O3 BRI KK
WiT 4 - B UERE IR (azamethiphos)
¢ praziquantel * {H praziquantel R
MfEERMAE - F A0 E 4 5E R
(azamethiphos) W 1T
benzoate) ~ ZF i #E (deltamethrin) ~ £,

(emamectin
== (cypermethrin)  ~ 1§ G [&E
(teflubenzuron) ~ —.jj& % (diflubenzuron)
A k& (hydrogen peroxide) 0 FF 4
MABEH » kB ERUERIPRTT (emamectin
benzoate) SiB%A L& (hydrogen peroxide)
fEfEfafi ] R -

BB H T A S AEN T EmHEEL
MRLs ##ir ¢ - fdEf AR E 2 R T
FEHLA » AT 53 BIE R I aF A s By ZE R 40 5R
S (azamethiphos » H g FAFA RG] ER
FFE) > FIEE (deltamethrin - 15 ffg fa %6

MO Bl A 001 ppm) - F P =
(cypermethrin - fEFIFAEET LA ~ 0.05
ppm) * i@l (diflubenzuron - fiER} fa4EH
w2 LA (0.01 ppm) o

(fluazuron » g FaXE7E LA 0.2 ppm) »
FHE (formaldehyde » Fr 5 E REYIHE]
E MRLs) » /SfAFE  (hexaflumuron - %Y
PedE . HREARETE LA 0.5 ppm) ~ 5
{t.& (hydrogen peroxide * fif 5 ZEREY)
REIERT &) ~ ks (lufenuron » 1R
fedE - GEERETTEILA (1.35 ppm) ~ 15



% (teflubenzuron » SEFR!fEFATT LA
0.5 ppm) » B AT [R]HF 165 A S 2 A i Y £
BIANRI YT (emamectin » 75 & 1 3HTT 1Y
AL B 01 ppm) K K & H F
(eprinomectin * & & FFE T LA 0.05
ppm) (£=) °

T~ HARKRHESER B A it &

H AR e T A e 35 6 .21
s fE (1) =% A4h (trichlorfon) » B]ff
e m (WBIEH) & (L cyprinus) >
o il (BB H) ek (L. cyprinus)
fadt (4. japonicus) ZEfg IR E &
i  —RIEBIZH (Anguilliformes) &
HAth A8 MRLs % 0.01 ppm » {Efif ~ %
it Jo H fa 38 (Salmoniformes) ~ fig /2 H £
%8 (Perciformes) ~ #7% ¥R A EI%) (Shelled
molluscs) ~ FAZLEEENY) (Crustaceans) ¢z H:
17K ZEEY) (other aquatic animals) MRLs
0.004 ppm ° (2) Praziquantel F][5i5E&ETE H
A E (HEEWE » B. seriolae) /
£ Il W &  (Cardicola opisthorchis) °
ppm ° (3) WA (lysozyme) H] FHAKEGIA
fig ) H B8 1 Bhas - HATfEAE MRLs -
(4) EEALE (hydrogen peroxide) Bfiif M
FHREAON& (HEBZ K& @ B
seriolae) / ELEFI ¥ [& 3 E &% (Bivagina tai)
filife H (Tetraodontiformes) Fil&x (FFH
JE & & © Neobenedenia girellae) / F# %

&k (Heterobothrium okamotoi) ¢t & 303

4 8% (Pseudocaligus fugu) % #8 4M & 4
o AL EMETER]E MRLs - (5) JURE
13 (febantel) Bfj {6 fili J7 H @8 & 52 15 8% &
(H. okamotoi) » X 1EfEIE H A% MRLs
(febantel ~ fenbendazole 5 oxfendazole) Fy
0.01 ppm + {EfliJZ H %X MRLs %y 0.05
ppm ° (6) HNEHHEEES (methyl pyruvate)
ARG E T H s HEF A e (P
fugu) » HET#EAE MRLs (£ 72) ©

H AR E5 R HEBE R D37 A
% B Kk B 4 MRLs 7 40 K B 7T
(emamectin benzoate) & fit & H £
(Salmoniformes) MRLs £ 0.1 ppm » fE7%
KBS B %) (Shelled molluscs) ~ i £
H fa % (Perciformes) ~ 8 JE& H fi %4
(Anguilliformes) ~ H 3 3 & ¥
(Crustaceans) Jz H il 7k 4= B ¥ (other
aquatic animals) & MRLs #J % 0.0005
ppm ° EJHEE (cypermethrin) fEfETE H &
¥ MRLs J5 005 ppm - 5 3 ==
(deltamethrin) FEfE2 H £ %86 MRLs 5 0.03
ppm ° _jig@fE (diflubenzuron) fEfEIE H &
% MRLs £y 1.0 ppm ° jikZ7FE (lufenuron)
{Efik ~ W5EfEE H B MRLs Fy 1.0 ppm ©
15 imfE  (teflubenzuron) 7Ffif - M F L
H #38 MRLs f5 0.4 ppm (3R=) °

.

AN~ WINBLHESER Je i &

WEIN'E J7EERZUHE praziquantel fEFF T
EEfERE (southern bluefin tuna) FOE i £
(other Thunninae) FYIMIEL (Blood Fluke)
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EFEH G AR EREIAATT &
Ky 0.02 ppm (B E) C7 - INHSE A HE 2 1
AU AE YIS 4 22 35 MRLs
G743 Al Ry —iig@FE  (diflubenzuron) 0.002

ppm (HE > FEILA) K=&
(trichlorfon) 0.01 ppm (€ - fAEEILA)
(F=)-

€~ TPEIRHESER B A A R

RS 2016 FERRAYIEESERE L HE @
e 2017 fERRAYEREEE SAR%E O kg%
T A a FHEE K E BN A &R
wn BE T BRI RS« e ER
Al - diclazuril) 5 A BEnE (K BE H XL
%t @A - robenidine) ; FT ik 5 F Y
L EM (KPR 4« HHIRBRME
mebendazole) ~ A/ Z5E 1 (albendazole) 5z
praziquantel ; &R =& (CKEEH
Y44 WA & 0 trichlorfon) ~ EEEEFS (K
i rh 34 0 SERRBE 0 phoxim) ~ B R EE
(CKEEHR X # + I ZES » deltamethrin)
ZALF] (KEEHRXH 2 RIKEE -
fenvalerate) ~ EEJHEE (KEEHF S © @R
8 59 li§ » beta-cypermethrin) ~ i F5
(copper sulfate) ~ Wi F& o §5
sulfate) MHiMEEE (zinc sulfate) ZFFEZEY) -

NERAE 2019 F A FE (202044 H
1 HIE=ftT) 89 B &) H 2 i KR
FREARAE (GB 31650-2019) @ - {(EFEFTH
BEHEYIETER Z#5E% MRLs LA ~ B5
1 0.03 ppm JZHF ~ B 5 ppm » FFETT AL

(ferrous

P ETE S %8 MRLs % 0.03 ppm » Z2J5
= /MAJEE (cypermethrin/g-cypermethrin)
MRLs £ 0.05 ppm » Bayg s (FFZEMEng
1% » azamethiphos ; PRfEEF ) RlE %
Al MRLs #Y)HIZE - FL¥ 2016 g
i A » B praziquantel K2 FEJREE A
FEARFTIE MRLs » HER A SIE BT KL
AIRYEEY) MRLs » B & 80Ch7 # 0.5 ppm
FEAWENE 0.1 ppm ~ EHEERE 0.06 ppm
Frf 2R 0.1 ppm ~ =& {5 0.05 ppm ~ B2
FML 0.05 ppm ~ Z3EF] 0.1 ppm FEfFEAH
YA =R EET IR - 2019 IR E
FEHE (GB 31650-2019) {8 {754 55 Il 28 K 3
BTN EE /EREENY MRLs (R=) - HAth
B < o R kB R B ~ WIS R8sk R
FR P T BE T I KR 5] . MRLs ZEY)
(F K=

J\ ~ GBI HESER R AT B

RIS B L BEOR AR (D) 0 ]
B H BiAZ HEAE SR BE R PT 3 A e SE T
& =% (trichlorfon) J praziquantel —
AR > (%) » A1 Masoten® (80%
trichlorfon) J fif S5 3% jE B 1] 75 8 F iy
R > AR~ = ek S i s
Aquaprazine® (20% praziquantel) #&[1REK
E S I = B S S D 7 O
(Microcotyle sebastis) - AT/ S BIEPLE
4 @n ZEY) MRLs R 7 B 8 09
praziquantel 0.02 ppm [z =%/ff 0.01 ppm
b B HEEFHEPE  (deltamethrin) 0.03



ppm 9+ FEMRHE 25 B A1 7 st
£ &)

BE RS

Ju > HA B SR HESER f A i 2

e N = B G e
PR AR A B K2 o AT L PUE AR e EE R
— » D=8 (trichlorfon) Jfl » Gk
PanE ~ JEMRE MR UEAE K E A
F - AHZENIE ~ #ring ek Hil 2 25 BL
KEUEREFT 5 WiEBEH (copper sulfate) ~ g
FE Ak (formalin) ~ 3# 4 /b & (hydrogen
peroxide) J%¢ praziquantel 7£FF% RIS 1%k
B - & Bk a4 R B EE Y o 5
(deltamethrin) HI 2 % ] 52 ¥7 R #% Wt
> AEEEE (cypermethrin) fEBET (/)
BEHERE ] OO (R - HAMBIRAERIER]E
FHEAPLA 4 22 25Y) MRLs EH &2 A
i FEE Y EE (deltamethrin) MRLs 5 0.002
ppm C7 ~ EIEE/AEFZKEEME (albendazole)
FEFABE MRLs £y 0.1 ppm 9 » J 8 & {FE]
HEENEHPE (deltamethrin) {EfE L
A MRLs 5 0.03 ppm “7) (3R =) »

+ ~ B HESER A A R

BN B K ERYIUE | BT A8
Y8 — & (trichlorfon » P %4 By
FE SR R B R A ) ©) - 3% B0 o7 [ IR
EHLRE (AR /AR
B T EPIGH 5 R T A iR R U
anfE B R e e FRR i S SR R AN A

fEpTE s SEY i T3

a0 A A REIZH - BigH - @i H
Khigiz H O o =& s AR T
R BERR R B » AIVERE NS R e R A
JR Ed E W sk B e TS G O A A
(F—)  @EEBETHIERE 1 Ky 0.2-
0.5 ppm - EHAERLLE 4 38 - HET AR
R (BB - SERIAE 7k Th B B s R
el BT - =& 8 ST A4 a
HIGHEAR - B REFEELE R - &
0 R AT AT = A FE R K f R 3 A
B (G5 AN ) f R 3 = R R e =
o KR tiEg g BEYEN - RETES=
ANTE R EF TR - RS SRR R
B 555 1 5 R R ] B I AR R PR A EE A
EeAt - =& RSB Y B b -
0 A [ Rf U ER WU 5 R B BN R 2
fairR a9 -

IR LM I E TR A S =861
AENABE AT & 0.01 ppm GO o JKE
Y E A m S o & EREIA T
GhEF AR 0 B A e I T R EE R -
BRI /K E ] E B PUaEr A s fE 2
9 MRLs jei 7 B4 F 22538 B A HE A 5 a2
(deltamethrin » fE LA 0.03 ppm) GO ;
WEIYIE P R ERE AT RS
OB E MY EEFF I (pirimiphos-methyl
faE7 8.0 ppm) M fR&R% A (pyrethrins »
FAKZ 3.0 ppm) GV » |-yt SEAE B L5
A F B R A% v B P B T R D -

BB P £ s RN KB
L BT R BN AESEY) AR
% It » JbE A ER G B EE Y R B TR I SR
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(copper sulfate) ~ —_jif% (diflubenzuron) »
K198 7] (emamectin benzoate) * ji F Fk
(formalin) ~ fLZE %% (malachite green) ~ Hf
FHELE:  (methylene blue) ~ praziquantel »
BE 2 %8 (hexamethyl-pararosaniline) 2 =
MG 02 F NEFEBIBFREYLE 2-&
Fe-5-fy FLngg Mt (2-amino-5-nitrothiazole) »
RIPEIT ~ % ~ praziquantel 5z — FIRgIK
W (dimetridazole) ZFgEY) (12 - Hrphf 4
ok DRI EL 5 e e R B L 25 b EE R B A -
FEHEBR I SETG AT A I /K AR BN Y - R
PR B i g B

i 25 B A A SR 2
Rt

YRR B KEMEEE S E
SIRUHE - LEE RS - T e B REARYE -
FEEENY) P BB B AT AR MRS Codex
JEB R BELAHIAR - BN I A B B A HE RO B
il fe BHEE - R R] 25 & A H AN Bl A
& BRI AR 7K E A B A R AZ S A
[A] MRLs - A ARHE AT SRR G2 -
FBIAEA A RARHERY L I E B A A AL
BRI LIS BILA R E - B
& FE N == KR o 5 R E fR R LA
MRLs - [ $e B3 1T B ¥ F 385 B AR e o
BEKEE A LA AR IR R 289 2 - 40
=R F 2 BEEYAE RN AR R BRI
BB - BRAE | A F R f
o SR ST A By 5 B2 LA GO - TR P9 £
SN s B 2 T & KL

EEAGATERNEEZEE UL -
2021 FEE N /KE TS A i 6 4 Fa il
Sl R begffe ~ B H A - S HEE - T
A BHEHBRKEKAOMA (8 EAH)
(4 LR P EAHY 1,805-12,531 AW » /i
6 “HHH 4 HEEHAME  FERRS
Folegifa » KR RS HE - TRk A
fa o 4 FEF Y H A 2020-2021 41
PHEME OO SRR AR B A B A~ S5l
A AT R . Hf - FEERSL
U2 B M S B 5 R K
T S R B+ W0k HE Bl B A K L AR E A
5 BNEBEAEERHEYRELESRT
BARE ~ T - EE - IR EEEEE
S5 EHR SEY e K B S R R = -
Kl TS ESEG
TEEAERL » E/ClES BRL 3R e 75
R H R BN - A0 KW TT B s
praziquantel ~ i e 15 A FEE A - A
HEeBEROEAEKERYHH B A SRS
=Y - e R ER T BN BEALE KR
Bl g th 258 T8 2 — » FRPTHF A sy
e ik B3G5l ek I S+ 26 BB PTAT A i 2
[FIRFE Ry R 28 B R EEE ] » 3F 2 4EY)
1E B A A% 4 28 i o At ek | AR B (1)
M=g81F (REEXLE=8n)  MET
RIPETT ~ SRS ~ FEPEE ~ WRERE - —iig
W~ 15iElE - wkor R NmEE (R >
GRETE AR FBEERHAERN S
Hr #2528 (acceptable daily intake,
ADI) Je & fF GF Al T A% o (o FH o 1] e 2 5
MRLs RAEY) BB o 52 e 1 R 22 R A

&



o AREETE G HR A ERE SN B 1R
RAREMRNL RN -

DURSH g2 2w - BN A
FHa AR - CA BRI R
RETERT R - HEBIIR BN GAEE
A ER B AC SR TEREY - AP RIBITTER
BN EBE A EE A - FRFtEEN S
FOESEE - BHAHIRE - EE AR EREY
B RIFPHAESUR - HREBTT ADI {E R
(B RS FE AL ER - ADI = 0.0007
mg/kg-bw/day) + 2% B = 7 i K SR ILIA
FHR BRI RN » LHA B -
brTfEfEf (BEEEHAE) K 0.lppm H
BROKEE S (RIS ENY) ~ SRE H e -
gl 5~ FABgE R kA EY))
F5 0.0005 ppm » fjfE Codex ~ 32z B A
NEHEEASAEAREIANST &R
0.1 ppm » fEME KA EHATEEEAIA
B fiE R R R 253 Ry 0.1 B2 1.0 ppm (38
=) DiRfGEEATEAEABBEYEEE
M - ZWwE2HEEH 02% KWIT
(SLICE®) 1k 3E 36 9% 4 B fa T e v 37
AfE c ROEE 7 K% 0.05 mg/ke-
bw/day » B LR 4 f G EUR RAT
1588 21 KA B A Y 8 1 BOA I K
Do AR AR R R EE & ER
0.01 ppm 2 » RE[E7p (Codex ~ EEH -
&R~ B HA) LA MRLs 0.1
ppm HY 1/10 (R=) @ MEEESGIEBRINETHE
P R aTEREH -

BLAh - RIT B ek 69 18
RiET IR - B A IS B S8R

fEpTE s SEY i T

G FAIE R E —E R R UK
CIPNF S agices-Z i SApSEav =f ot
e Eth e L IRFGEEE - AREne
I ETRGEA o BRERE R IEH A
fa 5 JaBa » DRIV T 3 i IS B P o 1 e vy
EFXrEERHEEARAL ZERhE
7K H o FH 38 5 DRI Y T Sl A 2 s s B
7 e e E bR e g - & RE
i TR TS B 8 B 3 (9 A1 it JES et w2 W
THRERRIMKITREELESET @Y - HhE
B 2% H 3 5 2 o PRI T A2 - RTRE
E1 S Fron 5 R B B DR HE P 50 R YR
A i B A1 2 AE md Y RKFS - ANk BERER A H
BE i AN T kS S f R B P B R R N
Ak JRK A 1 T B R B /K B IR H AR EI
FYI R o RNt A BEL - fEkE
B O IRFIRAE R R SRR SR B &
HA—E R 2% 4 et A ER - —
H 7k SEY) R i 5 B 2 T ok L Ak SR 7
R - HEES A EEE AR RS 5 -
i I B SR N R AL EVE Ry B FH 25 (H
WEBEAGLELE  HHRESSEER
EFBIRRUAR o FETRIEI S i BT A P M £
a1 HH R B 96 3 B b DU 1S i B 7
(Calicide®™) ERIARMER ARFGEE - 49 10
mg/kg-bw/day HYHIEHMEBH 7 X - ¥
o 5 48 B (chalimus) 5z fij B & 8 (pre-
adult stages) amffe LA RIFFER (KA
I 83.4-86.3% i) » AR
ot Pl G B 2 A0SR ) o Ey A SE R 68 ) 2
R BHEARERN » F5 e F-HARE A S
AR e AR s i - AR FaFESE
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B Y oK sk ek s 2R TR 7 FR B S B A o
& o iRl R S —HE SR H A EFE TR
& » NEERE ENEY R RE » HF
BAEZBIE] E R AT & » /£ Codex ~ 3£
B~ B S AR S R N AT &
Ry 0.4-0.5 ppm > FENNERA E AT R R
WL & fiek F 2 25 8F 243 71 Ry 0.3 J¢ 3.2 ppm
(F=) -

PR3 ] Pz P I B0 R ] P 2 AR AL R e )
VI EE s g - R iE R RS B 1
TERCR » FE/K AT BRSE S e R P R I B £
B AR R AbR ROk o LRk
= o HATH A HERE RS 5 e
T A dk (P fugu) RRFE A SEES £
JBESMIE (gill caligosis) » %&F 1 MRV 7K H i
300 mL SRR 15 7388 - HIEETERY
BEFETR 2D o R H PN B R
B 7KV 1+ PR P2 HH S A 7K v e A
BRI EEETERIEREEA - WNEEH
FESEIR RN X/ 1,000 ppm) » B fatE
YR ) R BB, - ANE g A A
BRI - A E A RIER KFERER
MR EHKME Y fEail ERT =TT
T MHEAEE R =& B Rk S g
W FHEE 2B A -

A BT

LB gEY e U H Rl 7 iE
BRI £ BT R @059 - B BB A L%
e 17 MK EBYINZE - B TTEH
14 T B P SRR 2 - (R ME LA AR

an S Y =& (trichlorfon) ® 1 & - |fj
T AR L - B EPUE gy
GEHEET KR - M HES ERIHEHE
—EEY AR R IR T M A A - — HL B
WA EWRATREE T HEE R M N
ErhgE b o PLONEE S Ry KB RO AT
RERA B 5 FH Lt R A AL 22 S B s ) B
EEE - NMHZEUKE ML 2R ERRE
ARE - RAEFY)F EmIGFEE NS &N
AERK  BRTHRHAOR (Z%aR) 5
EHEIRE THUERFENS I - SRR
& P BRI R — - EHMEY A E
o R BEE U T - NMEHEB RV ETE
T HEFRE I - HEREARRE
2th 2 FEEHEEE - IS IRAaFE K
RERSENSRE SB I ROERE
(LB LR BB -

A =& 5 ¥ il fa R b = - By
WA FE AT B R Y e 2 A B e = A1
FEATIBEVE SRR » 0 R IR R At B 52
FEREE RS H =5 ¢ ®ARERGE
FHEE S B A 7K 2 T BE Y R R - BN
IRF (0 B B ) et » A 5 5 s [ P 2 T R
MGIET R mMTIGFHEES R - NREERT
RENSEBOREER D - AT B
HHEHRER CE RS - 5K
HEEGE P AAERA S B R =
BN O BEIRT » EE B R A 5 e B il
ERHNENY) 5 B - B LK E )
Vi id O fEEEL T -

DLW & 2% JE f il i 2 B
(Perciformes) fE el - 55 HAMAE R



FH B W 28 o B8 K B B R H SO B
H o BIFRBITESHEE (Lates calcarifer) »
1 ¥ 4 (Epinephelus spp.) ~ R F[ f&
(Oreochromis spp.) ~ B (Acanthopagrus
schlegelii) [:iEf# (Rachycentron canadum)
FoEMPHRARABNHE LBV H
MRk SRAEREERE - A
TR ARBEKERS - HEKEBP
H  (Anguilliformes) £ 8 - fi£ & H
(Salmoniformes) fFFHa+ & H (Decapoda)
HSHEIE R T RE 1-2 AR
B - TP H OB HE A SE R A A
= e BN EHATES HEE - AR R
i R A 09 - (BB EHE
A - RS E B KR T E - EEE
AP A 56 FF A2 IE Bl B 4 G e (X R f i - It
Hh » RN o B AR R R S E H R
fARlL (Cichlidae) » 2017 &R &
EHF L EGIH  (Cichliformes) » R2K
IR ERT AL B2 FaUE A5 MR 8 E H 5 Be
RS - AR REE A S A A F A
FAF RS R R AR 1T - BOE
{LlEIE H A fa il SGE R A 3 Mg T
A - At SRR A B - K
i SR SE e B Y B PR B A A -
B £ T B ) B8 56 35 AE B A s Rk 2E
% EicEHE -

75 3t P 25 B A O U A A ek 2
BERR ] BRI T g e bR A O
R HER Y HY SE 7 L S BT T SRR R R
AT - R PR B Y A s B R U
ByYIZEN o RIPTT Plaksl s - B m st

fEpTE AR aRSEY e 1T

FFEESIEPASCR - 1 ik R R
HEEIE SR EL 2R REEH AR
TR ERT & - HERIPETT R f53 b B A
AR BAMER K EEN VIR A - Ll = IH%EY)
B G S B SR IT AR R R R
BB ENY) ~ WadEF RS L 0 R
2R AR SE AT IR T ~ 15 B B I
P2 FH I 5 B ) A 2 S AR R B S B A+ LA
BB AR ST s L
W H B SR SRR ERY) SR %
TR BE 2 ] 2 B i FH S 152 B DL ) U S
PRAEA: » [RIFRF B 57 IR e g 70 7 4 ek 3
P3R5 1% SV R R -

BRI SRR P e B 77 2L
B bR 38R 2 15 - A EHE WA BIRR AR
] J A R B B K ZE W) L TR AR
WEN B SR R EEY) - FERF SR
L% e BRAE FUARERIEE T 8 B P9 v F 369
TR - E SR P ARG S 55 Bl 7K 7 i
BRI BRI AN R R T R BB R S
SRR -

M

ARSTHP R B E R
HE (110 E2R}-6.4.1-35-P1(1)F2 111 E2R]-
6.2.1-88-P1 (1)) 8% _EMYKIISRE » 35
B

51 HISCRR

1. HEEREE I By - 2017 - BREEE SAT
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10.
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#2017 FEREERBENLE: - BIESEH R
it o JEsl e 772 H -

L A R R ZETS - 2016 o (AZERH

FIFRE SC/T 1132-2016 - thiE A BRI
B /K EET TRATHE

- g N RELIE R SERSE - 2019 © Rl

LA B AENE — R P BREE i KRR IR
& oo i A RILABEBEFIELES GB
31650-2019 %% -

- BARBRMKERHE L ERRKELSE

EEERL - 2021 - B 7K EE I B SE L B
F 3436 H -

 EREH - SR~ BEAE 0 2014 0 HE

S A R R LG o B O
S 30 5209 e

LR R R BAMR - e -

2008 - fFHAfE R 38 AL 7K FEEEFE T e
HRAEREEBE - SR 35 47-
50 -

ATBRREEEE - 2004 - BYYIFIEENL

=
=

=

HSEEHEER - TR R A -
je-278 -

ATEE SR E G - 2011 - B EE

FrEEEEIRE o BRITFER 1001472654 57

A
S

ATHBERSEZR EE 2019 < JKEEYIA

B i AR E - BhY) 25,5 B8 I e
Hi » BG5S 1081471301 S S B AT
55 3 RSO — -

TR B - 2021 - REMETE
£ 3 o M E  https:/agrstat.coa.gov.tw/
sdweb/public/official/OfficialiInformation.a

11.

12.

13.

14.

15.

16.

17.

18.

19.

spx (Mar. 20, 2022)

TTEkbe R B E s i A sl ba i -
2022 o KA BYIEIRZETEERA - b
H https://aqua.nvri.gov.tw/ (Apr. 15, 2022)
TTEEEZ EGHHEYIV R -
2022 - B SEAGIRESHE - EhY)FH3E
AR A B - W A
https://amdrug?2.baphiq.gov.tw/license-
query (Feb. 24, 2022)

b R B g EtEYIVERER -
2022 - REENIREGHE - B REE
# o K H https:/pesticide.baphig.gov.tw/
information/Query/Pesticide (Apr. 15, 2022)
TTEE R B E e - 2022 © A
T AEBRE I © #E  https://efish.fa.gov.
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(Mar. 20, 2022)
TBEERR REE HEY LB ER -
2022 - BRI SERT n] 38 BOR BTG 24
ER AR - BRI FEERT IR - e
https://mdc.epa.gov.tw/PublicInfo/Permit/
(Mar. 20, 2022)

EIGES - 1997 - IKERIE L ZEVIVIE -
WERIUAHE 24 £ 1-35 -

B 3CRL ~ JEIRM ~ AR © 2009 o FrAZe
o R RS BRORK A AR R
HIRFEL- P R R /K FLA - BIERER S 8 ¢
81 °

W BCES B B B - 2022 o R EE S TR
i o ® B https://portal.sw.nat.gov.tw/
APGA/GA30 (Mar. 20, 2022)

IR - 2012 - g MAERFR U EH]

=
[n]s]
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23.

24.

25.

26.

27.

28.

29.
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BEELAE WL - = - T6 H -

FFRAR ~ BEHE ~ MRIEE ~ B BR
X EHEH > TR EEE R
P2 0 1993 o KB LERR L ¢ 18R
MBI ER - BRI -
BH o204 o

LR © 2019 « HZK 2018 4R K EEE)
VI SE L AR S o ZKEREER 63 - 48-
52

BRE A% © 2017 o fa3AZ A Ebf ot -
EFEHL 9:114-

BREGHE ~ 75 E » 2010 - BEAE IR S BHif
SR S B - ERYHE 211120 -
I MW o 2017 o faSEEFSEH 2 o
L2 TR - PEER - 291 5 -
WEEEEE W o 2018 o JKEEZEEIER - Bl
HiRE o FPEIER < 232 F -

T ~ EFH ~ FIREE - 2016 < RS
O R A e R R H B
15 o KERHZIE®HR 43  126-130 -
ZISCHD ~ BTSSR ~ IRIETS ~ REEMW ~ BR
i ~ MRRAE - 2003 © FIAKELEYF
FHiE - TR T B kERAR
Fit o BEfZE - 193 H -

ZI5HsE MW - 2011 - BREEAMZEY) i 2L
HEREVIR - (TEPIERZEGR
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wEAETRAIER © 2022 - BYIAE LR LR
B PRAYE - AT 1111302595
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BRRREE B~ BGRTT 0 2018  IIKFE
R 7 i R e R R A [ XA e
el RSB EIR - R EEER SR 20 ¢ 1-
10 °

BIE - ALHX > & T8 Bk
BE ~ SRy ~ R - 2009 o HHGEFRTHE
B R A IR AR /K B EREI ST 408
BESERIEL 37 1 13211-13213 o
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Abstract

Tu, C. Y., Shyu, T. H,, and Hsieh, C. Y. 2023. Current circumstances of antiparasitic drugs in

international farmed fish. Taiwan Pestic. Sci. 14: 55-85.

Parasitic infestation is one of the critical diseases in farmed fish. These pathogens are
divided into endoparasites and ectoparasites according to the parasitic position on the fish
body. The species of fish parasites include Protozoa, Cestodes, Nematodes, Trematodes, and
Crustaceans, and the applicability of an antiparasitic drug differs depending on the type of
parasite. Commonly used antiparasitic drugs for fish worldwide include trichlorfon and
azamethiphos, which are organophosphorus drugs that target Protozoa, Trematodes, and
Crustaceans. Formalin, an aldehyde drug, is effective on Crustaceans and Nematodes. The
macrolide antibiotic emamectin benzoate is a potent drug on endoparasites, such as
nematodes, as well as ectoparasites, such as Trematodes and Crustaceans. Deltamethrin and
cypermethrin, which are pyrethroids, are effective in controlling crustacean parasites.
Copper sulfate and inorganic salt inhibit protozoa and regulate algal growth in culture ponds.
Praziquantel, a pyrazine isoquinoline derivative, is mainly used to treat endoparasites, such
as tapeworms and nematodes. The benzyl urea drugs teflubenzuron and diflubenzuron are
effective only on larvae of crustacean parasites. Methyl pyruvate, which is a pyruvate ester,
has therapeutic effects on flukes and Crustaceans. Among these drugs, trichlorfon,
emamectin benzoate, deltamethrin, and teflubenzuron have been approved for therapeutic
use on fish parasites and have established maximum residue limits (MRLs) in different

countries. Although approved for fish parasite treatment, there are no MRLs set for the
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following drugs: formalin in the United States and Canada; copper sulfate in European Union
and China; and methyl pyruvate in Japan. After comparing the characteristics of various
agents, treatment objects, approval status of various countries, and MRLs, we recommended
emamectin benzoate, teflubenzuron, and methyl pyruvate, which conform to international
rules, as study targets and potential agents for drug approval for the treatment of domestic

fish parasites.
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