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Residues, Hemp & Cannabis, Hot Topic: Omics, and Gluten & Food Allergens | HAfG 2R EE
0 REH B T Analysis of Avilamycin in Porcine and Chicken Muscle by QuEChERS
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HRER - ARt & oo G IR E S B i) e B a2l H FURHE IR Ea 05 28
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HEM - MANEEEE - (EHEE 0B EEIEEARENE - AERARIKE
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A2k B ZEE] Vireo Advisors, LLC.HY Wei Ng 47 =5 Bz E AI(Cultured meat and
seafood) A2 el R ER e » B B A G PR B R Al 1 B Y — 18 - (&Rd5
ERSIMin viro)ARE R E RO A2 EERVENYIAL N AHAS - RS MNE R I B EE
SRBEEMMINEEFTRME - wEAES RIS - I - HEREHSE A
HEG AN - BPERNAEERS R E - BEMRE - BEE M NEHER
tr o MHBIRNEHR 2 RE R L 2N E R -

PRI BRI R R R E S 215 RS SRR - B8
RS TR R AR EN L 2 SRR © X2 Vireo Advisors, LLC.A1I
New Harvest —[E## T " BB RNZ M8 | (Cultured Meat Safety Initiative,
CMSID) » [FEEFESY B ={EF& E(Phase I ~ Phase IT & Phase ITT) > E:H > Phase I & Phase
1T {5IBEBELS0ZAHBR 2B W 78 A B LUK B 2 ER 1SR BB #E & A BUR b ZE BAr
ST EMEE AT — 2RSS DEE) - WEFAIH T 88 AL e MEsHE e
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REe A —EAYIEMEYE  EREARFAENREEET IR (AR - K
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SRR AT 7 7A T LUt Al -

Q) MR AEYIRIETTE - BRI R RN A EBRREA RN — K&
BIRE - B S 2ACEIRAEE - ATRE RN A S ~ B IR AN
ARy Bk B BRI (Mycoplasma) % > (Al » B AR STl 7 A TR S
{Ta RS & T T -

(3) HLAHAEIR(Cell line)fRE MY TT VAR S SRR © AR B S Ay 4R
MRS ENYIAHRAE - 0 AHARAE (O AR A] R HY PR R A 52 FE B A R 2R
(Phenotype) ¥ » F5 B I HBRHEFAL 7 ASH -
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() ANTEE

FH2k 5 £ FDA HY Mauricio Durigan ~ Socrates Trujillo ~ Gendel Food Safety LLC.
i Steven Gendel & Expert Intelligence H9 Lalin Theverapperuma 54 Z 57 A T2 £
FRmEEZIER o £ T E (Generative ADIIERIEZR Z — B ARIE S
A (Large Language Model, LLM) » {4 {H FI A& &R B2 BUE Tl SRAY A [ 55 1
A A= AT BRSNIEGHIEE ST - IERdiTsESaie i/ D EnVEug h 8 MEA:
HEVER - HSLUERR Zcais - R ZE AT - BRE(FHIRER R
M~ EEYITEE) ~ BUGSR(ILEREE(L - HRRRERANE > I - EE B E
EIE - 42 & BN 2 MEREVERIE M - (R3S i A sk PhEk K 2 56 B Bh1E
HIBEEE T > AL FAaiRe Rl s B SR AT i Y EE B2 Ry - Bt R anless ~ o
BRI AL By m] DA 8 2UER S ~ B SRR s - MERE AL S R
L SO GRIENR o 8N BRI LR EEEE - & T EILA TS AL KilorE
T FEBUN ~ MBS REEFR I - ERER ALEBEAEIE R g Bk
RNZE - HfEpr Al BEAUAYIERAME(Transparent) ~ AT A M (Interpretable) H1 AT M &5 14
(Accountable) & a2 R e SR B B e Y BB > B AR > ARYIAIER
TEAELER oA B 5 kRN - 2 SRaHAR T HER) Al FOlois 22 0 8 N\ B 2055/ SRF0E
i o

Al Feilot V3 R IERR N R R G AIPRERAY W) BAPR EE » RS A RE R
A FTHIEE SR TR R B - AR Rkt AL HEREE 2 PRER » A1 TEMER
B BEABEEEHEANRIE - B2 - AR S N EEEARR Al
Reifods > RS - FUHERS FI F R AL EREARER - EiE Al By EA
o Ry B EE S AR R I TR - PEAEERCR AT B B B HRAAE 4 - & R0
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FH 2k B £ FDA /9 Susan Genualdi ~ Waters Corporation H9 Sarah Dowd ~ Shimadzu
Scientific Instruments #Y William Lipps & Eurofins Y Lukas Vaclavik F£[E 4= A R 25
Vet K % i )8 (Per- and polyfluoroalkyl substances, PFAS) 73T Z #Ef& - JT 4
K > PFAS BYRRES REEZRIE - ERULEYIMEZ BN & H FEm R T3
oo R PEASHVWMEREEETRE - BRAME ~ NG00 - AV REMEERE -
RESIRRE AR N IR | W88 ~ /K - WRERE RACEIRCIN - HE T A JH R
A RR RSN E R - EE HE R ESIaE - 72 NHN 8 R EFE
EEHIRERE H 3G 0 - AHBANTIE Sl T /AR BH S TN A 2 B -

PFAS SREHYBLEE n] 1B 2] & 15 2B A b 7E s o th BB s - YRS A
FEEY PFAS 75z h - MOMES % 7 BEEmBE - AHE SRSk E M
oo ] - AMMEZRDE PFAS EENHKFAY5E - FEREEZ D18 KT 1% -
ZER > BoanfISEYE - RIS BIESERE T AR PFAS B -

$T¥ PFAS B AThaofl - AR E B RINEE - B0 BRSmATRE 552055 ~ B
du[EICERRE ~ D704 ST 2 PkER - PFAS St S @M RNk} - RgER
it ERR=ERE AR NS T EYE - I - o iR IR AR NE o AR G
P& PFAS oy BIRER ~ IR EREUZ EFEPGHE i - IEAh - PFAS B—EEA LA
R ERALEYIMERS - %% - K[E PFAS (L&A REEEHEE - Sk
MR E e AvA Bty - FreE RS o i Rila =] AR e A Rl E 2 ~
HETACHAEE o BEE D ITHRATIVHES - RACH BRI PEAS L &V &1 383 -
HAHREEA AR - PFAS BEHEALEY) » ISR - R H] DA A
Ry EARH BT EER T (Non-targeted screening) > & e (LA RFEHEEEAHE AT ATRERY PFAS
L&Y - [ENF - FrERZERARRRIT L - RETR bR S BmBUE M E —1 - £ PFAS
BRI A DRl S -

FE20234NE © AOAC #4157 &t PFAS HIAZHE J7 74301 723K (Standard Method
Performance Requirements, SMPR) ; BEZRTVA $H Erimity PFAS 734 J57% - (HEIHN
ST AR AR SNBSS © 55— (EEEE A AR LR R RIE - #EZR H A& B
[E4ERHEEET 5 PFAS BYRHREFE T FOERATE - (H B RA 45— AR AT -

&E_EATAl > PRAS B9l s B e —(EH MR > RS A e fE o 3=
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BRI g IR LB OR AR & - RS SBARRIERRIR T - AEral
HTELED - 7 RE B AT RS AR S R - (ReE A Re (R A REIR -

() BRERSFYENRS

H17k H National Research Council Canada HY Elizabeth Mudge #F# T KHZE
(Ciguatoxin) 2 B VBRI - S RFRAXNTHLEBW AT  THAEBWE
(Microalgae) iff £ SEHHH Al FE AL RV RE 32 2R > AR T B > & RN BV
EVTHIER AU - EERm ek H S RINECEHM A GHuss - AERA
BN ER®% - Mo RETE - ERIRBLAYER T » SR s AR &
BTt R ENA R ENAERBERA - ZRERTERIT T EE R H 50
e BEREZBHIEZREELEY)  SSEEREKR > HBIE0EREY) - K
HESERIE BT 73 Ro308 > o3 B R AR5 R (Pacific Ocean ciguatoxin, P-CTX) ~ #)
bE /8 55 35 2 (Caribbean Sea ciguatoxin, C-CTX) & E[J & ¥ = -k 5 2 (Indian Ocean
ciguatoxin, I-CTX) » BI{ERY A —Hisdm#r 0y ads » HE-RERIVEEREEARA
EEFEEEBIE RERHEANETS - FEBREGETEHDEMAS0 ke HYHAAAE
fE B 4Y100~200 pg MEFRHZE C-CTX] - AHE Ltz BERFENSEY)
T BERE T HEN I R E AR o AR O] - BREETE - SEE s
WFES -

ATHASE T — TS Gambierdiscus silvae WEK1602 SH-6854E FEENTEIELIET
BRWHELY) - AR EER2FYENREE - fEHAHEREAEN
Gambierdiscus silvae » I 4ifEHY C-CTXS - B4 C-CTXSZFAEF C-
CTX1EZARLY) - T C-CTXSHYZE 350 Ml E ekt « #HEAi{bimEHy C-CTXSHE
TTW5E - Blanelz R e (Gl H B ~ S0% BRI ~ S 205 K50% ZKE7R) ~ TS
(23°C Je-80°C) Fe AR e MM (REFE LE ) » & REUR » C-CTXSIAN S H B & H B
SO R HEEE 5 B R50% B AR TR E © AN LRF SRR 75
11250% ZRE A RIR-80°C N PRI UB - HAUAR IR @Al -

EEAN > i C-CTXS SB35V B a2 R R R R C-CTX1 » [ AsR R R A
NaBH4iF C-CTXS553 K S6thii T E REE @7 AR/ C-CTX3/4 « RAGREFF
SERTAE ~ TRE M - BEECRIE - FIRRE R ZEHURAZHVE(L - F5hEH C-CTX H
L) R ELRERNSEYE - AERNEIIEREE kEmt C-CTX HEE DT -
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HiN TR E B H IR ERAEE -
(T1) TR EBRBAL S =R BBRB L = 73 AT

S5 e EEEE KRB Naixin Qian 4355 DUZ R S B BERERL i (Stimulated
Raman scattering, SRS)Z i K BRBFEHL o BB AR R P AR S P R A~ 1
HPE > HINERBELEIZ (R » (EEZE AR 2B R Microplastics, 1 pm~5
mm) f B/ NEYERR B (Nanoplastics, <1 pm) ERCR— (i H 25 2 B R AT = ER PR
B o R BB A R RCGROR BB - Y EMRVAIRE GV - BIEEREE KB B iR
IEBEYIFREE AN > IRV ENERER - E45 L B ERARERG:
Feifir(Vibrational imaging) s 53 M ¥ERBFEMIAVFERE ~ K/ ~ AR ~ BBE > WfdIr s
ALY MR (Fourier-transform infrared spectroscopy, FTIR)AIFIL S CaEBAGEISANT © &F
g E s R P e =0 8 - FE 85 (Scanning electron microscope, SEM) ~ ZEiE . T
B4 5% (Transmission electron microscope, TEM)HTEE Y& B8R SF 10T Aok 22
Kir > 3 SRRl AT DU 3 A A Sty - (B AE MR e 2 E Ry IR - B
W AFM-IR #1 STXM EEAGEG T 288w - (Ho s » fAIE5 2 4ry4st
Big - WL - e RERBR AR 2 (EE O > fRE S B U R — AR
T3k e

By 7 guE(ER O - sEEEIRBISE 7 2 A S B BRI ot a o 25
B U A S 2 = B — P R (oK BB S o R BBRB ) #E T 70 M » mTARol 22
/INFR100 nm AYZROREERERL o <208 & B B il [ B Ko 1) R & U (Pump) ' 3R ke
SRR FEHT(Stokes) Y A LIRSS B T HYRE (CEESRIRE) - fEMI sai S sl (s
5% SEEERUEALERG - DURSKRRVERBIEN K - SR8 §AF

ROKPABIEI0SEMEN » HP RS BAoREIEL - Ber ZReR BB - B
WHZEfETR T 528 S B BB T 17 s — e sl iy SRR A R Rl - Ryie—2b
P ARER T N B P BRI S B - ST T E AT TR -

) EEBHERZ T
%k 5 Z£[E] Restek Corporation HY Diego Lopez 2K 4T =& 5 EE 5 = 01T
HEVSAE AN > WESHEE S - (64 ~ iR nHF R/KEE Em > S3iE

I~ fEFHARE SR A REE RN E o g E £ EE 5 Z Mycotoxins) » WK EHE

A [F] 1A A FE R B R B R AL =85 & (Aflatoxins) ~ (REHFR
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(Fumonisins) ~ #&&855 2% (Ochratoxins) ~ T-28 2 ~ HT-2H % - #%f#Z (Citrinin) ~ %5
752 (Patulin) ~ ##F&{E75 2 (Alternaria Toxins) 5z 2 F4 4= ¥)ii#(Ergot Alkaloid Epimers)%:
ELMARNSBR - AMZEAERHEZRONE REE - dJ RIS - f
PREEBRE LT AMAEE - WL - BUSATE HEE YRR A SITE 2
WNEFENE  FE  REYE I R B R AR o (B iR B Y S B FE
B it 0 SR RREHIEIMLRZNEMRLE S - ARSI EREER TN E T
{1 K FERr IR B (Non-specific adsorption)ZF#ERE - 3928 2% B H E 5 2R 0 ITHYHE
B -

a7 S BB EE T R LA AT R R AR - AR RO i SRl E A (Liquid
Chromatography/Tandem Mass Spectrometry, LC-MS/MS)[E]#5- 4373738 2 Rl Fil g L
WiER(EESHERMEER - CREAEYIm L REY)) o IHHFTERE T IUEA
FEHY B MmN ~ (B4 ~ HIUENUE S RH)) T AR - B ampiE B A A
20.5% F e 2 80% LK A IR EEEL > FoHr80% LME 7 T e (KBS 48 R = [l U
R HEEHARINEEZA & AR EER YRR - B SR EBERNEEE 2
B S0% FEEA 1 LA0.2 um PTFE 208 i - 52 S AR S - FE)H DL
0.05% FF % 7K 08 78 ke 2 0.05% FH % 2 FR B 72 s FEE o 2 > B 238 ] Inert Biphenyl
column » ]S Er SR MR R e -RARF I B S B AL YRR ] 3 00 B -
T AR R R A IS an TP Y [EICR Ry 70~120% (B T 1@ EER) - s (%
B/ N 20% -

=~ BEam

ARG G & 2 BEam U o B (REL R 53 B = H (8/26~8/28)
R HAISSREEER S8 » FRENHNT ¢
—H(8/26) :
Botanicals & Dietary Supplements, Chemical Contaminants & Residues, Microbiology &
Molecular Biology Methods, and Quality Assurance & Reference Materials, Sponsored
by NOW Foods
2. EH®R2T) -
Agriculture, Environment, & Biostimulants, Bioinformatics, Chemometrics, & Data

Analytics, Chemical Contaminants & Residues, Hemp & Cannabis, Hot Topic: Omics,
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and Gluten & Food Allergens
3. FE=H(@®/28) :
Chemical Contaminants & Residues, Food Additives & Colors, Food Authenticity & Food
Fraud, Food Nutrition, and Hot Topic: Novel Foods & Ingredients
AEBRERFEEMHT EHMERERR /K EHE " Analysis of
Avilamycin in Porcine and Chicken Muscle by QuEChERS Extraction and Liquid
Chromatography/Tandem Mass Spectrometry | ° AN 58 By & & on HIL A o o) S5 fi f &=
(Avilamycin) Z f5R U775 % » FURR B LAABHHET T2 - FRRPEERR T Avilamycin
JKfi#E R dichloroisoeverninic acid (DIA) » #22# LL QUEChERS A2 #EITEEEU R » 1848
PLACQUITY UPLC BEH C8EHE » #8HC0.1% FBE/KIBIR K 20.1% e 2 ZRE ST
b FEE Rl DU AR g T BRI 52455 (Liquid Chromatograph/Tandem Mass Spectrometer, LC-
MS/MS)s3#fr > &S ECEI 7 28 B AR M IR UV B UL B4R ETTE & © 458
BUR > [\ /7 17296.8~105.8% » 88 SR 02.6~8.6% - H & B[R A % 0.0025
mg/kg (LA DIA 5t) » REGRHE(LITERAR - (M EERE 28 wEm AT - B
HEYE -
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2~ LS RER

* AR SEFPEAE S EE R G B F g B g R B
& BURBER S AN > NASEE%7T 0 TEES PFAS ~ Mt amr R
FHE ~ RINERLE N ITEFSEGERES - ARNGHRAT L EHS EEEERN
PFAS Z#glg oyt » EHIS PFAS V5 AERSZ » SR REHH & BB E T R B X o & hfEl
EfF » BRI TEE R B PR ~ 138 - aRER - anEME - K
1 E& PFAS mIHZIT - HwBgoo s D22 - JEas e R A e AR s
Fiffif(Non-targeted screening)Z A LERRENIMFE T > (EFABIEFTY PFAS fals ot
ZHRGE o FE IS B eI UL & SRR R A B A5 - IR ARG Ba it~ e R AR oK
Mt > DUERAZER » B TIEZ Mm% » B AR E S a ik
IR AR - DU #E AR -

\

\

T ARBIRNE R EE T Analysis of Avilamycin in Porcine and Chicken Muscle by
QuEChERS Extraction and Liquid Chromatography/Tandem Mass Spectrometry | Bz
X B SOEITAOM BB R R T e B RiaE 1 - #ELLEETT
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Spectrometry

Analysis of Avilamycin in Porcine and Chicken Muscle by QUEChERS Extraction and Liquid Chromatography/Tandem Mass

Wen-Chi Shie, Hsiao-Ting Hsu, Chih-Neng Huang, Shu-Han Chang, Ya-Min Kao, Mei-Chih Lin, Su-Hsiang Tseng

Divislon of Research and Analysis, Food and Drug Administration, Ministry of Health and Weilfare, ROC (Talwan)

Abstract
» Avilamycin wis Lsed as & growth promoter n feed addithes o &
wterinary drug to prevent bacterial infection, Dichloroisceverninic add
(DIA) hydrolyaed from avilamycin could be used as & marker residue.
In Tabwan, the maximum residue limit (MRL) of avilamycin was set at 0.05
ME/Kg (a5 DIA) in musche in accordance with the Europesn Union (EU).
> In this study, quantification of DIA was carried out wsing 3 matrie
matched calibration curve with DIAA, as imtermal standard.

» The analytes were extracted with acetone, hydrolyzed to DIA under
alkaline condition, and extracted with QUECHERS procedure foliowed by
LC-MS/MS.
The results showed the recoveries ranged from S6.8 to 105.8% and the
coefficents of waration ranged from 2.6 to 86%. The lmits of
quantification were 0.0025 mg/kg (3s DIA) for avilamydn in pordine and
chicken muscle.
Materials and Methods
» Sample preparation
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¥ LC-MS/MS condition » Method valldation
Parameter Condition Muscle samples splied avilamycin between 0.0025-0.01 mg/kg (as
WA e ¢M;¢7M,o 1mm x 10em DIA) respectively were used to validate.
‘Moblie ph © 0.1% Formic ac
|8 - 0.1% Formic add In acetonitrile Intra-dey precivor® Intae-cay procasce’|
e
35510 =3 3 Matricns | 00025 meg | aoxmere | ooteeis | commers
Gradient 1080 950 S - 100 [Fecovery| OV [Rmcovery| OV | mecowery] oV | Recovery | oV |
program 809120 020 100 9 100
1205128 039 10038 — 00 1001 v tool 08 Lpal 6 |08
1253150 85398 S35 999 |37 | so26 |86 | ses8 [27]| 007 | 33
:{@*%ﬁ:’m Ok | g |26 | oks e | 10ma || 0a | a2
40°C a5, bne 10, UOQ level was set In this method.
—pentee
» MRM parameters of DIA a: 1c S Conclusion
fon pairt Cone  Colision % In this stud: i - drolyzed
Y acid (DIA) hydrolyzed from
Compound moede Precursor voltage  energy
> m:(w’” avilamycin could be used as a marker residue.
249> 190 20 20 » This method could be applied to analyze avilamycin and
DA Negative
—5aa1 ;2 = :’; ‘: ;: LOQs were 0.0025 mg/kg (as DIA) for avilamycin in porcine
e hicken muscle
" MAM ransiion in boid indicates the ion was wsed for uantfication. sndd .
» In our future work, this method would be optimized and
applied to various matrices, such as viscera and fat.
» MRM chromatograms for DIA and DIA-d, analyzed by
LC-MS/MS Reference
2.5 ng/mi of DIA 20 ng/ml of DIA-d, » Salto-Shida, S., Hayashi, T, Nemoto, S. and Akiyama, M. 2018.
Deter of total residues as

acid in porcine muscle, fat, and liver by LC-MS/MS. Food Chemistry.
249: 84-90.
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