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Method validation for determination of Penicillins in animal feed
by LC-MS/MS

Siriwat Rainasuk  Sunee Kanapipat =~ Saowaree Udompun  Ratchanok Tong-on

Abstract

In-house method for the determination of 8 compounds of Penicillins: Ampicillin,
Oxacillin, Cloxacillin, Nafcillin, Dicloxacillin, Amoxicillin, Penicillin G and Penicillin V in animal
feed with LC-MS/MS was validated according to EURACHEM Guide. The samples were
extracted with 0.01 M Potassium dihydrogen phosphate and analyzed by LC-MS/MS. The
analysis was carried out using the mobile phase of 0.1 % formic acid in Deionization and
acetonitrile (95:5) on a Cig column and ESI positive mode of mass spectrometry condition.
The results of method validation of Penicillins were found that the calibration curve at the
level 0.08 - 1.00 mg/kg were good linear; correlation coefficient of Penicillins were between
0.9961 — 0.9998. Limit of Detection and Limit of Quantitation were 0.05 and 0.08 mg/ks,
respectively. The mean % recovery of Penicillins at the level 0.08, 0.50 and 1.00 mg/kg were
between 86.13 - 101, 87.56 — 97.72 and 84.81 - 93.74, respectively. The relative standard
deviations of the repeatability at the level 0.08, 0.50 and 1.00 mg/kg of Penicillins were
between 292 - 7.85%, 2.16 - 7.81% and 1.24 - 7.07%, respectively and the relative
standard deviations of the with-in laboratory reproducibility at the level 0.08, 0.50 and 1.00
me/kg of Penicillins were between 3.14 - 8.18%, 2.00 — 7.41% and 2.36 — 10.80%,
respectively. The results of performance characteristic were within the acceptable criteria.
Thus, this method was suitable for determination of Penicillins at the level 0.08 - 1.00 mg/kg

in animal feed.

Keywords :  Ampicillin, Oxacillin, Cloxacillin, Nafcillin, Dicloxacillin, Amoxicillin, Penicillin G,

Penicillin V , method validation, animal feed

Feed Quality Control Laboratory Division, Bureau of Quality Control of Livestock Products,
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2. VUL

Wus wagnaaeuauliliveaisisnaaeuaisnguwmuidady 31w 8 wia lawn a1s
wonATAU (Ampicillin), @1sraene1@aau (Cloxacillin, @1slarasne@adu (Dicloxacillin), @15uWT
1 (Nafcillin), a1seanan@adu (Oxacillin), a150dienT@adu (Amoxicillin), @1stwuilTadu 3 (Penicillin
G) wazasmuildadu 3 (Penicitin V) Tuemsdnd (domnsansidudunu) seds LC-MS/MS

3. Uszleviiianinezldsu
3.1 laisnaaevansnquinuiidaduluemnsdnd ieds LC-MS/MS
3.2 T JudeyalunmsvesusesruaunsaviosufiRnismussuununIm
ISO/IEC 17025:2017
3.3 Mlunadhseansliofiurlussuuniawanduduadn eantiymidoren,

4.33an1uns
sflumsnaaeumuldlfvedisnaaey il
4.1 minageuaududunss (Linearity) 999n31WuIRsgIU waznadouyaensldau
Y03IovAdaU (Working range) el
4.1.1 neaey Fortified sample YasansnaunulFadu 91U 6 SEAUAMUTNTY
#9 0.08, 0.10, 0.25, 0.50, 0.75 wag 1.00 fiadniusenlansu Aradutuay 3 4
4.1.2 Usziliumnududunsweoansmuinsg1u (Calibration curve) Tnanisasnsg

v s

nsmanuduRussenieaaduduaes Fortified sample vesansnguinuiifadu wasiuiiléda
(peak area) waaa5aUAN correlation coefficient laitipanin 0.995
4.2 mimaaumﬂ'wmmLsﬁwﬁuﬁwqmﬁmmmmmwﬂﬁ (Limit of Detection; LOD) wag
mmL%’uﬁi’fwi"wqﬂﬁmmsamﬂ%maﬂéf (Limit of Quantitation; LOQ) fsil
4.2.1 naasy Fortified Sample v 1sngunuligadu lvidadnududy 0.10
faandusienlandy $9uu 10 91 wdtha U LT uYesa1sAIATIERlE wriArdwde Uy

11915571 (SD) AT LOD kag LOQ wasansuiazyiinain LOD = 35’ wag LOQ = 105,

Sy = _So_
\n
Lﬁ@ So = Standard deviation mﬂmiwma%%ﬂ
N = SuuNAER UL routine
S’y = Standard deviation @unSuAuleA1 LOD LaglOQ

4.2.2 yinnsgudue LOD lnenaaeuFortified sample vasansnguinu-igadu
= Y v "o ' a do Y v ° Y v a 1
fruuduyindual LOD sesansuaazsiafiauiadaainde 4.2.1 91u2u 10 91 udUsiiiuaien
signal to noise ratio (S/N) = 3 uag lon ratio TaiAunaugnnvue wnlila Twguduen LOD 7isgau
mmmmwawu

4.2.3 yin138uduml LOQ laenagau Fortified sample maamiﬂam‘wu Ugadu
Tdanududurinfiudn LOQ vesasusazaiaiiduialdands 4.2.1 $1uam 10 91 wdathaay



W Tuesan TN Iesila anuseliuanuuduLazauisadneg lunauginiseeusulanuuinsgu
AOAC (2016) mnlailalvigiuduen LOQ Nsgauaududunasiy

4.3 NIINAABUNIAINULIU (Accuracy) wazALBs (Precision) Tesianaaoy fall

4.3.1 nagouAULILLATAUTBILUUANINIUGALY (repeatability) vo 933
NAaoU laeNAaauRlae1e Sample blank kag Fortified Sample ¥8sa1snaunuldadu 3 s¥au
At @8 0.08 (LOQ), 0.50 wa 1.00 fadnsusedlandy Anudiduay 10 o1

4.3.2 MAABUATIITIELUUNNTYELE (with-in laboratory reproducibility) ¥4
Bnaou neliiinadeuifentiu wisslodertu naaeumaty uasid g 2 au uayTuasii
N5NAARUAIBE1S Sample blank uag Fortified sample Yasansnguinuiidadu 3 seAuaULTuTY
A 0.08 (LOQ), 0.50 uay 1.00 fadnsusienlandy Aududuas 10 o1

4.3.3 Uszidluanuusiu Taeniseuiuaissaznisnduaule
(%Recovery) vasusiazANuTuIaglunaminIseousulanuInTEIN AOAC (2016)

4.3.4 Ysziilupudisanuunisniugale TngAuiuatdiudoavuninsgiu
Fusing (% RSD,) vespmduduansitiasevild dedealiiAuddrudsavuninsgruduimsd

o

ATUIBUANENNT Horwitz (%PRSD,)
@1n15 Horwitz (repeatability ) %PRSD, = 0.66 x2 C*1%
Wie C ARANUULTUYRIRIDENTLALATTUIATEIU

4.3.5 Yszidiuanuiissuunisingle Inemuinaidiudeiuusnnsgiuduins
(% RSDR) 903ANULTNTUAISIAATIHLG FesosliiAuardulsnuuunsguduinsiAuinain
#@1N15 Horwitz (% PRSDR)

@1n13 Horwitz (with-in laboratory reproducibility) % PRSDg = 2 C%°%

e C  fp AULNTUYRIRIBE N TANATUIATEY
4.4 n1snegau Selectivity Wag Specificity
4.4.1 w3susieeg19 Sample blank 91U 3 91

4.4.2 \W38uRI9819 Fortified sample MANa1sazaIguINTFIUNGUINU-TTaFY
ANULTUNTEAU 0.08 (LOQ) HladnSusefilansy 31w 3 ©1

4.4.3 Ww3uNAI9g19 Fortified sample Minasaza1eu1IAIgIUNGUNU-ITaFY
ANULTLTUATEAU 0.08 (LOQ) HadinFuseilaniy uaifivaisavareuinsgunguelagUeaiy 39
A9dEI12EIUNIUNINAGRY AU 0.10 Hadnsusienlansy 311U 3 91

4.4.4 ddegeUe (4.4.1-4.4.3) Fnegeuarsnauimuiifaduluemisdninmes
LC-MS/MS

4.4.5 WIvuieudy1uved Sample blank (e 4.4.1) wag Fortified sample
(V9 4.4.2) MfivansazareuInsgIunNguunuldadu 11llin1ssuniunansduly matrix ¥es Sample
blank



4.4.6 W3suLflsunanisvaaau Fortified sample (184.4.2) fifinasazany
1nsgIungumuiidadu fu Spike sample (194.4.3) Mifansagaisunsgrunguinuidadu uaz
AuansazarsunsgiuatsnauenilaaUeu 11wy Peak vasansnguievin-laaUeduiidiunia
Retention time tRgnfiuivansnquinulidadunielyi v3edl Peak vatansnguignlaalasusuniu
Peak vasasnaunuldadunsoly

Ut unsuNIINAaeuaIsngumulEadu Tuemnsans mewaila LC-MS/MS

Sample 10.00 ¢ + 0.05 ¢

0.01M KH,PO4 50 ml
- Shake 30 min
- Centrifuge 10 min, 3,500 rpm, 25 °C

LC- MS/MS

5. HANITNARDY

5.1 wan1snaaauAududunse (Linearity) 209051053711 wazn1svaaeuyansly
NUVDNITNAABU (Working range)

nnsvegeuauludunswensunsgIu Inenaaeu Fortified sample v83a13
naumuiTadu Tureanutudu 0.08 - 1.00 fadniudenlaniu uazannisairesnvluinsgIuds
wansnuduRussEninenududures Fortified sample waziufilifia (Peak area) vosananga
wuilfadu Weiasananedulssansanduius (correlation coefficient; r2) wuinileeglunae
Agousuld (7 > 0.995) Anuan1smadeufing s wansianaduduresansazarsunsglugig
0.08 - 1.00 fiadnFusenlansy Tanududunsed wunzaulunsldlunsiwunnsgiu (Calibration
curve) é’fﬂ'gﬂ‘ﬁl 1-2



Peak area
12000000 N
. Nafcillin = 1E+07x+ 193341
10000000 r*=0.9972
8000000 ® Ampicillin = 7E+06x+ 80772
Y r2=0.9994
6000000 &
i
4000000 — Amoxicillin = 870680x - 3640.7
. P r=0.999
2000000 P . .
o Dicloxacillin = 412474x+9325.2
0 e & g . r?=0.9972
0.00 0.20 0.40 0.60 0.80 1.00 Conc. (mg/kg)

JUN 1 uaneanuduiusiBadunseseninemnududuves Fortified sample 91 0.08 -
1.00 fiadnsumenlansy way Peak area ¥99815UNTRY, ANTLONNTAY, @150LLDNT-VAAY HLAYEANT
lamannanTaduy

Peak area
2000000
1800000 enlallln G =2E+06x+ 21955
1600000 rf=0.9998
1400000 .
= Oxacillin = 1E+06x + 13482
1000000 - | "
< oxacillin =818966x-12411
800000 - ) 8 r’=0.9979
600000 S 8 -
400000 g PEQICI"IH V =389126x+3692.9
2 o) r?=0.9961
200000 ot - @
}.I;'"' -
0 Conc. (mg/kg)
0.00 0.20 0.40 0.60 0.80 1.00

Ul 2 wansnuduiusiFadunsaszninsamdudunes Fortified sample 7 0.08 -
1.00 fadnSumenlansy uay Peak area 999@15UNTadY 3, @1599N91TAAY, A15AADNYNTAAU
wazaNsINUTTaaY 7

5.2 Namimmaaumﬂ"}mmLﬁmﬁuﬁﬂqmﬁaﬂmsamwwﬂéf (Limit of Detection; LOD)
LLazm’mL#’J’m’fuﬁﬁamﬁmmiamﬂ‘%mmlﬁ (Limit of Quantitation; LOQ)

5.2.1 mmmﬁmaaumm LOD uag LOQ éuaqaﬁﬂamwuusuaau Imwmaau
mamwmemimm%mwmmmmu 0.10 fiadnfusionlansy $1uau 10 91 AUINMARAY LAY
mmuLumwummgm‘ummmmeummlm ATUIBIAT LOD wag LOQ 910 LOD=3S", uag
LOQ=105', wuiiAsanisei 1



A159991 1 Han15111A1 LOD war LOQ vasansansnguinuildadu

ALY 0.10 mg/kg

e Ampicillin Oxacillin Cloxacillin Nafcillin
Conc. Conc. Conc. Conc.
(me/kg) %Recovery (mg/ke) %Recovery (me/ke) %Recovery (mg/ke) %Recovery
1 0.108 108.00 0.095 95.00 0.104 104.00 0.100 100.00
2 0.107 107.00 0.095 95.00 0.105 105.00 0.100 100.00
3 0.101 101.00 0.085 85.00 0.098 98.00 0.100 100.00
4 0.103 103.00 0.093 93.00 0.104 104.00 0.093 93.00
5 0.106 106.00 0.101 101.00 0.104 104.00 0.099 99.00
6 0.101 101.00 0.100 100.00 0.105 105.00 0.106 106.00
7 0.107 107.00 0.094 94.00 0.108 108.00 0.091 91.00
8 0.105 105.00 0.085 85.00 0.101 101.00 0.081 81.00
9 0.108 108.00 0.097 97.00 0.108 108.00 0.103 103.00
10 0.108 108.00 0.101 101.00 0.106 106.00 0.093 93.00
mean 0.105 105.40 0.095 94.60 0.104 104.30 0.097 96.60
SD 0.003 0.006 0.003 0.007
LOD=3S¢' 0.006 0.009 0.014 0.004
LOQ=10S¢' 0.020 0.030 0.046 0.013




A1519% 1 Wan15m1AT LOD Way LOQ vesansansnquinuildadu (se)

ALY 0.10 mg/kg

e Dicloxacillin Amoxicillin Penicillin G Penicillin V
Conc. Conc. Conc. Conc.
(mg/ke) %Recovery (me/kg) %Recovery (me/ke) %Recovery (mg/ke) %Recovery
1 0.091 91.00 0.089 89.00 0.086 86.00 0.081 81.00
2 0.096 96.00 0.082 82.00 0.092 92.00 0.092 92.00
3 0.083 83.00 0.089 89.00 0.08 80.00 0.088 88.00
4 0.089 89.00 0.087 87.00 0.089 89.00 0.091 91.00
5 0.093 93.00 0.089 89.00 0.084 84.00 0.085 85.00
6 0.104 104.00 0.088 88.00 0.082 82.00 0.099 99.00
7 0.092 92.00 0.084 84.00 0.087 87.00 0.086 86.00
8 0.083 83.00 0.092 92.00 0.083 83.00 0.086 86.00
9 0.102 102.00 0.093 93.00 0.082 82.00 0.096 96.00
10 0.081 81.00 0.081 81.00 0.084 84.00 0.092 92.00
mean 0.091 91.40 0.087 87.40 0.085 84.90 0.090 89.60
SD 0.008 0.004 0.004 0.005
LOD=3S¢' 0.020 0.014 0.008 0.012
LOQ=10S¢' 0.066 0.046 0.026 0.038

5.2.2 Han1sguduAtAudNtuaIganaIunsansianula (Limit of Detection;

LOD) vesansnauunuiizadiu 7 0.02 dadnsusieilansu nwuindian S/N < 3 uasnas193eeaz s ion

ratio Taliulumunauiunnsgiuves European Commission Decision 33v1n15U5uA1 LOD 7 0.05

Jadnsudeilandy wazviin1sdudu wuIndan S/N > 3 wasHan195a8azued ion ratio LWulunny

NN TFIUYBS European Commission Decision AetiuA LOD voda1snguinuidady dean

WU 0.05 Nadnsusanlansy Aem1s19n 2

5.2.3 wansguduanuidutuaiganaiunsaniusuiale Limit of Quantitation;

LOQ) vesansngumuiidadu 1 0.05 fadnsusioAlansu wuinAn %Recovery laiagluga 80 - 110
waz %RSD Liidulumuinaiunnsgiuves AOAC (2016) 3avin1sususn LOQ 71 0.08 fadnsusie
Alansu Wudnen %Recovery agluyis 80 - 110 uay %RSD LiitAu 15.44 ANNMUINUIATFIUYV

AOAC (2016) kagAIULNUNNITIBUSUNAIUIUINNENNTT Horwitz ANUAIRU fatuAT LOQ U89a1s

nauwulPady davindu 0.08 fadnTusenlansy JllanumunzaudmiuTsnaaeull Awm1san 3
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A5197 2 Han1snaaeUduduAl LOD vesansnguinuiifadu fisedu 0.05 dadnfusie
Alansu
LOD (0.05 mg/kg)
deu Ampicillin Oxacillin Cloxacillin Nafcillin Dicloxacillin Amoxicillin Penicillin G Penicillin V
SIN %R | SN | %IR | SN | %IR SN % IR SIN %R | SN | %R SN %R | SN | %R
1 724.79 | 2227 | 74.35 | 19.96 | 45.10 | 74.19 | 45158 | 66.73 | 138.14 | 8651 | 49.77 | 30.82 | 86.55 | 69.45 | 37.82 | 60.10
2 4685 | 2298 | 81.09 | 2580 | 29.23 | 79.47 | 485.11 | 6824 | 79.91 | 89.62 | 40.20 | 29.90 | 124.89 | 70.47 | 30.08 | 89.93
3 708.42 | 21.61 | 80.63 | 24.93 | 2555 | 66.16 | 509.01 | 67.81 | 133.15 | 80.13 | 40.60 | 28.41 | 96.61 | 67.22 | 42.58 | 58.85
4 641.53 | 2326 | 70.25 | 22.41 | 42.84 | 68.30 | 556.10 | 64.96 | 161.03 | 8595 | 43.64 | 3224 | 103.95 | 67.81 | 27.76 | 65.59
5 72846 | 2191 | 81.04 | 24.63 | 3346 | 75.76 | 48736 | 66.95 | 97.90 | 94.09 | 3526 | 29.31 | 7803 | 70.12 | 33.81 | 54.45
6 552,04 | 22.69 | 69.53 | 28.32 | 37.66 | 70.50 | 49538 | 67.21 | 143.11 | 84.98 | 52.65 | 28.00 | 86.24 | 73.76 | 38.01 | 44.86
7 628.4 2328 | 98.52 | 20.89 | 34.80 | 76.57 | 516.89 | 67.40 68.81 109.90 | 40.01 | 35.61 99.55 69.77 | 3494 | 64.72
8 52592 | 21.37 | 41.95 | 29.36 | 29.69 | 76.44 | 477.08 | 65.62 60.16 91.63 41.76 | 37.69 92.19 70.48 | 24.53 | 61.41
9 697.5 2232 | 64.21 | 2529 | 13.13 | 7557 | 542.23 | 65.72 | 117.00 88.37 40.88 | 35.32 87.98 66.75 | 2358 | 65.12
10 53225 | 23.74 | 7579 | 24.61 | 3583 | 5391 | 520.67 | 67.37 98.78 91.48 48.56 | 34.99 69.82 7371 | 30.16 | 53.33
A5197 3 Wan1sMadeuBudiudl LOQ vesansnguinuildadu fsziu 0.08 fadn3use
Alansu
LOQ (0.08 mg/kg)
oy Ampicillin Oxacillin Cloxacillin Nafcillin
Conc. Conc. Conc. Conc.
(me/kg) %Recovery (mg/ke) %Recovery (me/ke) %Recovery (me/ke) %Recovery
1 0.066 82.50 0.070 87.50 0.074 92.50 0.067 83.75
2 0.069 86.25 0.069 86.25 0.071 88.75 0.068 85.00
3 0.067 83.75 0.072 90.00 0.079 98.75 0.065 81.25
a4 0.072 90.00 0.070 87.50 0.08 100.00 0.07 87.50
5 0.068 85.00 0.069 86.25 0.082 102.50 0.067 83.75
6 0.065 81.25 0.071 88.75 0.079 98.75 0.065 81.25
7 0.066 82.50 0.074 92.50 0.082 102.50 0.066 82.50
8 0.071 88.75 0.074 92.50 0.071 88.75 0.068 85.00
9 0.072 90.00 0.068 85.00 0.077 96.25 0.066 82.50
10 0.066 82.50 0.069 86.25 0.084 105.00 0.064 80.00
mean 0.068 85.25 0.071 88.25 0.078 97.38 0.067 83.25
SD 0.003 0.002 0.005 0.002
%RSD 3.90 3.00 5.88 2.67
LN8ua % Recovery 80-110 tneusi %RSD laiifiu 15.44
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antansu (sa)

LOQ (0.08 mg/kg)
e Dicloxacillin Amoxicillin Penicillin G Penicillin V
o Conc. Conc. Conc. Conc.
(mg/ke) %Recovery (me/kg) %Recovery (me/kg) %Recovery (mg/ke) %Recovery
1 0.065 81.25 0.077 96.25 0.075 93.75 0.075 93.75
2 0.065 81.25 0.082 102.50 0.072 90.00 0.073 91.25
3 0.067 83.75 0.083 103.75 0.074 92.50 0.070 87.50
4 0.065 81.25 0.079 98.75 0.074 92.50 0.065 81.25
5 0.069 86.25 0.076 95.00 0.074 92.50 0.064 80.00
6 0.065 81.25 0.081 101.25 0.077 96.25 0.075 93.75
7 0.068 85.00 0.081 101.25 0.075 93.75 0.068 85.00
8 0.065 81.25 0.083 103.75 0.072 90.00 0.071 88.75
9 0.069 86.25 0.083 103.75 0.075 93.75 0.066 82.50
10 0.066 82.50 0.083 103.75 0.073 91.25 0.067 83.75
mean 0.066 83.00 0.081 101.00 0.074 92.63 0.069 86.75
SD 0.002 0.003 0.002 0.004
%RSD 2.58 3.24 2.06 5.81

LN8ua % Recovery 80-110 wnausi %RSD laiiiu 15.44

AIUNTIINNSFIU AOAC (2016) wansindinaaeuiifinuuiuiuiiveusuls dwmisei 4

5.3 NANTVIAFDUNAULLIY (Accuracy) WagAULTYY (Precision) U8935VIADU

5.3.1 3INNTNAABUAIUULUVDIITNAADY Laevnndau Fortified sample 199813
naunuigadu 3 sy Ao 0.08 (LOQ), 0.50 kag 1.00 AadnTuseAlansy WUIIAWIEN ANEIEA
wagAnafeTesazn snavAulivesasasnguinuiadiu Tuynseduaududueglugig 80 - 110

o | ax
M990 4 NANITNAFDUAIIULLUU (Accuracy) VDNITNPEDU

\NEu9iNTg o4 o aw
AU o AadsSovaznisnaufulavesans (%Recovery)
Y YauIu
LNV
(AOAC,

(mg/kg) 2016) Ampicillin Oxacillin Cloxacillin | Nafcillin Dicloxacillin Amoxicillin Penicillin G Penicillin V
0.08 80 - 110 99.25 93.00 88.25 86.13 90.38 101.25 98.88 93.25
0.50 80 - 110 91.32 96.02 87.56 93.32 89.28 93.14 97.72 92.30
1.00 80 - 110 84.81 93.74 85.76 91.94 91.29 87.00 92.94 92.89

5.3.2 RINNINAARUAUTIBIN1ITNIUGLA lnevadeu Fortified sample 983813
nauuildadu 3 szdu Av 0.08 (LOQ), 0.50 wag 1.00 Hadnsusaflandy wundlAdrudesuy
WNIgUFNIMS agluinauainisgeusuAININIINENNT Horwitz (%PRSD,) A9A15197 5 kAN

d' vy | aa P a 2 v vy
ﬂ']iV]@ﬁ@Uﬂ'}']llW]EJ\Tﬂ']iV]'JUSU"I"Lﬂ LLﬁ@\‘i'ﬂqjﬁVlﬂﬁ@UUNﬁmﬂJW]ENLUHV]EJ@NTUI@
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AW QNG %aaasﬁwdawﬁmmummsgwué’mﬁwé (Repeatability, n=10)
LU YUy
(mg/kg) %PRSD; Ampicillin Oxacillin | Cloxacillin | Nafcillin | Dicloxacillin Amoxicillin Penicillin G Penicillin V
0.08 15.44 2.92 6.28 7.85 6.02 4.92 4.24 6.06 4.78
0.50 11.72 3.39 5.71 5.35 7.81 3.54 2.16 2.63 7.45
1.00 10.56 2.61 2.95 3.73 6.71 7.07 1.24 4.47 6.92
5.3.3 91NN15VAAUAUTEINIYIE LA nevnaau Fortified sample va3a13NguNY
Ugadu 3 s¥Au A 0.08 (LOQ), 0.50 Lay 1.00 adnTusailaniy wuindaArdrudswuuuinsgu
[ v 6 I L3 [ QAI o . v Qll
JUNANS QQI‘ULﬂfLWlﬂqﬁﬁlaiJ?UWﬂ']u'lmﬁ]"]ﬂﬂNﬂ'ﬁ Horwitz (%PRSDR) ANM151991 6 LLaganNNTNeagdau

ANALNBINITIELe hanadsneasuiianueadungausules

A151991 6 NANITVIARBUAIIULNEN (Precision) LUUN1T¥INGN

AN \nNeuain1g %aaazmdaul,ﬁwmummgmé’mﬁwé (with-in laboratory reproducibility, n=20)

LT gouv

(mg/kg) %PRSDgr Ampicillin | Oxacillin | Cloxacillin | Nafcillin | Dicloxacillin | Amoxicillin Penicillin G Penicillin V
0.08 23.38 3.14 5.31 7.17 7.06 6.15 6.63 8.38 5.13
0.50 17.76 4.75 5.19 7.41 6.24 594 2.00 6.81 6.46
1.00 16.00 10.80 3.17 8.71 7.64 9.47 2.36 6.70 7.07

5.4 nansnagau Selectivity Wag Specificity

5.4.1 anmswSeufioudnyaanes Sample blank wuihditesunniile
Wisunsunudyey1adves Fortified sample 1‘7iLaumiazmammgmmjuquﬁ%aﬁu wangalaidings
sumumﬂms?juﬁaﬁu Matrix U89 Sample

5.4.2 inMadIsuiiisunanisaae Ui 19iiANaT azaeIRTTIUNGY Ly
I7adu fufedfifuarsazasuinsgiunguinuidadu wazfnaisazaieninigiuiiasdoias
sunIupe arsnguienilaalesu laud ansienlaseslay, arswnlns @y, arswilslewe uas a1s
wAuen fisgduaududu 0.10 fadnsusenlansy ludetns Spike sample wuitliiny Peak
ansnguirilaaUaiudidumis Retention time Weafuasnguinuidadu uansiarsiadlidna
seiannaouil

6. @3Unan1INnaeg

nan1snaaeumultliveitnaaevasngumuidadu ludegsenmsdnd meds LC-
MS/MS WUIINaNISNAADU Linearity Range Wag Working range lagn1snagau Fortified sample
Yosansngumuidadu Tugisrnududy 0.08 - 1.00 fadnfusenlansy darududunsed lnaen
correlation coefficient () lsiiasn31 0.995 @1 limit of detection (LOD) waza1 limit of
quantitation (LOQ) 111U 0.05 way 0.08 daansudsilansu :ﬁﬂ"]La?{a%faaazﬂ'ﬁﬂé’uﬁulé’agﬂu
inausinseessuiiimNusiuiaza i dulumunusinnsgiu AOAC (2016)
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nuanIsnaaeuaultlanansdnfinudnyuzianivreisegluinuginisseusula
AeuIslIdanumnzandwiunaaeuatsnguinuildaduluemsdad NgeAnuduty 0.08 -
1

o 1

.00 fadnsumailansy

7. Uaiuauue
= ) .. a = ~
AI3INIINAFEUAUTIUIEY (Proficiency Test) n3on1siTaurfisunanisnagey
5eNI19%0UURNT (Inter-laboratory) WieyinliiAnausiulainnisneasuauldlavesisianiu
iukasiesdy wagastidnwnismaasunuldlivedinaaeuansnguiuiLanay @150u9
WY LiteveneveUTIeYeIaNAaRY

8. neANssNUsznA

mAfedldrumsatuagilasdtnamageunmunmaudUade’ veveunm
WLITIvE 3519fUR gornemsditnasiaaeununmausuadnd wegming Aseneu
Adnmaiunsiinszsinunmduiuade’ ngunivaounanIneIdnd wazunsduni ysas
ne fnwinisludundaddersgdunsnasuauaimiedniuasndnsusiandodn nqu
prvdouaunilodniuasnaninaindnd dauvimsdanisiesufofnng Adudueudanian
gunsal TunsufiRenu uagidmihlonuivinguasdaadi@smnfg) ngunsTIaaeuamn eIy
&0 fneduliunuaunsinwedaidng
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