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Study on international accreditation for residue analysis laboratory
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Abstract : Residual materials such as veterinary drugs, environmental contaminants, and pesticides are
affecting food safety. High resolution techniques and quality controls are needed to analyze these materials
from part per million to part per trillion quantities in food. In order to achieve quality results, standardized
methods and techniques are required. Our laboratories were prepared to obtain a certificate of accreditation
for ISO/IEC 17025 in the analytical criteria of animal drugs, dioxins, pesticides, and heavy metals. ISO
together with IEC has built a strategic partnership with the World Trade Organization with the common
goal of promoting a free and fair global trading system. ISO collaborates with the United Nations
Organization and its specialized agencies and commissions, particularly those involved in the harmonization
of regulations and public policies including the World Health Organization and CODEX Alimentarius for
food safety measurement, management and traceability. Our goal was to have high quality analysts, proper
analytical methods, good laboratory facilities, and safety systems within guidelines of ISO/IEC 17025. All
staff members took requirement exams. We applied proficiency tests in the analysis of veterinary drugs
(nitrofuran metabolites, sulfonamide and tetracyclines), dioxins, organophosphorus pesticides, and heavy
metals (Cd, Pb, As) to the Food Analysis Performance Assessment Scheme (FAPAS) at Central Science
Laboratory, Department for Environment Food and Rural Affairs (DEFRA), England. The results were very
satisfactory. All documents were prepared, including system management, laboratory management, standard
operational procedures for testing, reporting, and more. The criteria encompassed the requirements of ISO/
IEC 17025:1999. Finally, the Korea Laboratory Accreditation Scheme (KOLAS) accredited our testing
laboratories in accordance with the provisions of Article 23 of the National Standards Act. The accreditation
will give us the benefit of becoming a regional reference laboratory in Asia.

Key words : dioxins, heavy metals, ISO/IEC 17025, pesticides, veterinary drugs
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performance liquid chromatography(HPLC), LC/MS, high
resolution gas chromatography/mass spectrometry(HR-GC/
MS), gas chromatography(GC), inductively coupled plasma
(ICP), ICP/MS 5& °]&3lith.
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Institute of Standards and Technology, NIST)2] 215&3

(reference material, RM)S AFE-3sle] S54 B4S 3
B0

2 o0& A3 ZAE ARE I At sdE
£ AT TEE EAZE IS Table 19 YERIL
Sm, NISTOIX A Zholl w9~ 253 ol ATt

KOLAS 14 H7HA] AE3 Blusde AP 9=
3173 2] &5 ¥ (Department for Environment, Food and
Rural Affairs, DEFRA) 4}3} Central Science Laboratory<
Food Analysis Performance Assessment Scheme (FAPAS)
AN AAske SANRSEEA P S8k SE8
9] 2k (nitrofuran metabolites, sulfonamide and tetracyclines),
t}o] &2, & 2F(organophosphate pesticieds), %= <+(Cd,
Pb, As)°| THFE4S SRS d 24, e8] okE
< A8 Aol tigk FAPASE FE w2 43S Fig
13} Table 201 WFERHQITE. Fig. 1914 7F252 Hlas
AEA ol AT 2F AFA Wsoln Yo 3eby
A9le] SAMSE 149 0]t Sulfadimidine®] #4172
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Table 1. Concentration of heavy metals in whole milk powder with National Institute of Standards and Technology

reference material

Reference Material Certified value (mg/kg) Measured value (mg/kg) Replication
NIST 8435 (whole milk powder) Pb 0.11 £0.05* 0.093 +0.004"
) Pb 1,162 £31% 1,168 +28F N=6
NIST 2711 (Motana soil) T
As 105 £ 8* 106 £ 12
*uncertainty, 'standard deviation
FAPAS™ Vaterinary Drug Residues Report 0257
e Sl n e Ty || e
b 1L LLLa
Sy =2 — 587 nosdal
Cla s TERB YN RRE =8NS G2V SRKETHE~SzEN“z®e
Lnbo dtory Number
Fig. 1. Proficiency test for determination of sulfadimidine.
Table 2. Concentration of sulfonamides and tetracyclines AN AAAGH viEA ag]a AP Bde =
in mixture 77t AE BREE G AA) Age) g 5
] Concentration (ng/vial) BAEIEE FAAT [1-5].
Veterinary drugs o5 FAPAS FleRo] ZAeh=s A2 AL 7}8FTL microwaved)
X SHA ] ° IrEZgl= T AR
Sulfamethazine 883485 872 1] f:“ J}: =2 qul;'”}gz = :;
: 717} 72 ICPMS=E 7 gl FEE o= &
Sulfamonomethoxine 881.592 945 Be ()3} 2o 24 wdAog ws, wuAe] 7}
Chlortetracycline 454.545 no assigned value §ro A= FAHoA] WA "F 9= 7} ol Y
*NVRQS : National Veterinary Research & Quarantine Service 3% (standard uncertainty)S 2FEEHTh A E5A 24
Z=o) AL ‘
Graseleted) BT ySW), FREZ B, u(STDP), ¥F24 3]
A B3 y(STDD), AA T A A& & ef et &3}
= A FF7Hz-score =+ 2.0) Wl EA)3FF o vl = uSD), A% B35 y(Cal) 5= AlXksie] 3el 3
AdE 713 F ulg S 2o FUh A F 53 (combined uncertainty)S ALl AR E
BRGo 2 435k 88315 (expanded uncertainty)E
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Cs:_ ) Co ) flin ° ft (1)
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Co: N EEN =718 §%, ng/mL)
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| "Z“l AHg-gH Xiv:wl B3 A
Aol oal] AFFE 95%, k=20l
A1 0.0070 golEE E%z £ 0.0035(=0.0070 +~ 2) g
ol

EFEZ B3 [u(STDP))

EFEZY i YE B3 Al xARe] F4CP
multi STD CertiPUR)IA EFE4 &% A7} 1,001
+10mgLo|BR FFESE= A X 7H53)
o f3o=m UrT?i 5.774 mg/LO]| Atk Alke] HE
el 27 FAHEE ke dHEFESEE ALt
H 0.006(=5.774 + 1001)°] AT}, FEFEN ] Ao
o3t B8 P, Cdo] EAFES 11241103
[UPACOA] 2= Hﬂct 0.008°]t}. w2t BE 3
AN XS JPgsle 3 o2 Ui BEESEE
0.0060]1™ At EFE-F=E 0.00005(=0.006 + 112.411)
ottt FFEH ko st NEFTEIE= 74 A
HEFESE ek AlFee] AlFZo=2 0.00601H
BAFEE T ol

FEZ 34 E¥X [u(STDD)]
X523 1 mLE 34§ volumetric flaskel] =71+ 2
oA 1 mL F3 =4 3 Edr= '—v;gz\gzbqoﬂ
A A ZEE oF 95%, k=204 £3 uLe] EIEE 714
T Jeug o] kS kgt 22 Lol EFEEEEE 15
puL7b ESith 28 ez JEFESEE 0.0015(=1.5
+ 1,000t EE2E 1 mLE 7= 3 g2
AgAe] sEzel tidt B3 s & 1mLE 103] I
A sto] o]of] th3k FAE =3 (Table 3) FO2A E
W=} 0005119 mLE #3151 o] BIw 2 AL3}
Fom APEFEITE 0.005119(=0.005119 + 1)°]
)J\T:]-~

1,00l mg/ll F=9] EFEHS I mgLE 43517 ¢
k] 1,000 mL volumetric flaskS ARE3FAT}. 1,000 mL
Volumetrlc flask®] WA Z A0 el B3 E= 21F

T 95%, k=204 £0.129 mLe] EFEE 7R3
ouvg o] 3 28 YFo] EFEIEE 0.06 mL7} F

Aok A EFEFEE 0.0003°]1A )

500 mL volumetrlc flask®] WAAZAA ] YeEPG &3
T AFEE 95%, k=294 +0.065mLe] EI&
7HA 3L MO D= o] g 28 U XEEIEE
0.0325 mL7} F it} At 225 0.0000659] 1T}

100 mL volumetric flask®] WA Z A VElG &8+

(oo to

v AP 95%, k=214 £0.081 mLe] B3 =&
7HA] 3L 2}25; ol #& 28 o] BEESES

LA -

- AR - AT - A5

Table 3. Measurements of weight with 1 mL of distilled

water
Description ~ Weight (g)  Description Weight (g)
Replicate 1 1.0009 Replicate 6 1.0015
Replicate 2 1.0000 Replicate 7 1.0000
Replicate 3 0.9963 Replicate 8 0.9962
Replicate 4 1.0118 Replicate 9 0.9989
Replicate 5 1.0007 Replicate 10  1.0094
Average 1.00157 g
Degree of freedom 9
Standard deviation 0.005119

0.0405 mL7} E Atk A EEE-SE = 0.0004050] A ).

100 mL volumetric flask®] =& W71 w& AlY
Qo] HkE =Ao] th3t EFLE 103] WHE Agog
ZA AL, olof] gk K3 SAA] E%{x} 0.0075 mL
& B E AMESITE AU EFESEE 0.000405
(0.0405/100)] At}

A& 34 3% [u(SD)]
A E vl A5 100 mL volumetric flaskS A}
£3ke] 3143kt 100 mL volumetric flaske] w443

XA B AFeE oF 95%, k=294 0.065
mLe| EZEE VI e B o] 3E 2= Lo

EFEITE 0.0325mL7}t HYth A EFEs =

0.000325°]21t}. 100 mL volumetric flask®] =& Z57]
of WE A v SH g Egr= 103 vt
EAY o 3oL, ol it -4 A Fd
2} 0.0075 mLE BI=2 ARSI A EFESE

£ 0.000075°] 4T}

A% EF= [u(Cal]
_{_T’__Z,A%_ou o il?—E‘] "JH
22319 2.7 (Table 4), 3232 0.999 ©]de] <F
9:?‘& *owr“ < YepiT Aol tigk B
A3t A A ()9 2ol Haxpsol 9% 3)7E
(linear least square fitting)oll <]3l AF&3IA T} 3] HEA]
& Ay g gPoa] 3T AFA ZAAo A B

E& 00450102 oln) A EFELEE 0.017(=
0.045 + 251000193 AHREE S35t 93] olBR
= wl 70|30}

= e EF8N T E 3

ot

12 -IIN'

_l])ll

(c, —Cﬂﬁ)
u(e,) = M/PJr” — s 2

xx



AREDEN FAFAN D72 204

Table 4. Analysis of Cd standard solutions by inductively
coupled plasma for calibration curve

AH vz 299
AHEFEYE
7t BEE QA JYEFRYE B BYE 7

Concentration (ug/L) Peak area u}e] M2 (law of propagation of uncertainty)oll we} A
of standard solution Replicate 1 Replicate 2 Replicate 3 35t Ao 2 SHAsk] AAo te I REFES
20 6040 6004 5527 =2t
40 11245 11245 11100
FHESE
EEAE ole] AEE FHEFRIEE BAW
C, AFA% g o sk SPPRIEE AN Astel TP
C: E7E3 A= Jait (coverage factor) k5 ©]-&3It} k5 F317] SsiM= &
S: ¥FHA AEFEIRS] FEAFEES F48)ok sh=d o] f&
B, : 37149 AFF (71=27]) AFEE Vpet E¥sH, 7= W2 Welch-
pAEAT %2 ) A wE 24 35 Satterthwait 3412 ©|-83te] F4 gk, 298
n: FFEH] F 4 85 EFHA] AfEet AUEFEIEE /A fa4)
So: BFEE JEFEY ¥ FEE AFES R 1061824, ol W A¢E
Table 5. F4HE2] 7l=H A 0lA FHEHE SEEEE
A gEE FI=E (Cd) A=A 21°C, 15%
AP FhbEol] AFete FEES E45H7] 918k microwave H3W S 0] &3t AlE F 7]
ven =5 wallet EANEEAE 54E&H ) &AA ICP == ICP/MSE 4 7).
\"
Cs:_L'Co'flin'ft
m
Co: NEY M= 55 (mgkg)
AN = (778 B
%7@ E’_E“?]_}_\J, Co- ]uo—1 [ (] ]“"‘-v [ ,ug/mL)
Vi A1E 8ol o] 8% (mL)
Vm }\]E-iH‘ilJ%}: (g)
fin: EE AL 244
foANEAAE 9 717184 A Hge] &8
29EEREFA
2 9l =g s
u(SW) A8 FAE S8 BE=
u(STDP) EFgd o ek Bahe
u(STDD) o 540 )3 Bake
u(SD) A& A sk BEw
u(Cal) Aol et Bahe
=37k 2.510 mg/kg
FRETES: 0.020
kI BARE R =g 0.045
23r %3 (2.51 £0.05) mg/kg A=F< F 95%, k=2.28)
574 -
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oF 05%0ll 4] ¢ ZHS 22801E 2 EFQIAL k= 22801 95%, k=228)C8 ¥FIIT)

o}, 2]l SRS E 0.045 mgkeo| AT o] 4 oellM L& AASS A8t Table 5 b
H2ZA B3] FHE 34 = F4E B¥ee Stk

A FEE E9ste] 2.51+£005 mgkg(Rl B 5F oF

Table 6. Scope of accreditation in National Veterinary Research and Quarantine Service: Chemical test-Agricultural
Livestock Products

Test method Standard designation
US EPA 1613:1994 US EPA Method 1613, Revision B
Korea Food Code
7. General Method

12. Detection Method for Provisional Limit of Radioactivity
1) Sample Preparation
(1) Direct Method
(2) Method for Radionuclides
(3) Method for Radioactivity
15. Analytical Method of Residues in Food

Notification of Korea Food & 2) Antibiotics

Drug Administration o
No. 2005-48 (2) Quantitative Method

(D Instrumental analysis (MA)Tetracyclines
3) Synthetic Antimicrobials
(2) Quantitative Method
@ Sulfonamides
(16 Benzimidazoles
@5 Fluoroquinolones
@6 Nitrofurans
5) Pesticide Residues

Processing Standards and Ingredient Specifications for Livestock Products
3. Analytical Methods for Livestock Products
1I1. General Method

3. Vitamins
GA. Vitamin A
Notification of National RA. Vitamin €
Veterinary Research & JA. Microbiological Method for Vitamins
Quarantine Service (4) Pantothenic Acid

No. 2005-2 4. Analytical Method for Color Additives and Preservatives

5. Analytical Method for Antioxidant
7. Test Method of Heavy Metals
V. Analytical Method for Processed Meat Products
2. Processed Meat Products and Unprocessed Packing Meats
(1) Nitrites
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Table 7. Scope of accreditation in National Veterinary Research and Quarantine Service: Biological test-Microbiological

Test

Test method

Standard designation

Processing Standards and Ingredient Specifications for Livestock Products

3. Analytical Methods for Livestock Products

III. General Method

9. Microbiological Methods

DA. Enumeration of Bacteria

(1) Enumeration of Aerobic Bacteria

(NA) Petrifilm Method

MA. Enumeration of Coliforms

Notification of National
Veterinary Research &
Quarantine Service

No. 2005-2

(4) Analytical Method

3)Petrifilm Method

BA. Enumeration of E.coli

(NA) Enumerative Method

(3) Analytical Method (DA )Petrifilm Method

TA. Pathogenic coliforms

(3)Analytical Method (GA)E.coli O157:H7

PA. Salmonella

HA. Listeria monocytogenes

NEO. Staphylococcus aureus
(3) Analytical Method (NA)Isolation
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