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7Y 123 "I AT AT S F b (AOAC International) # #4F 2009 9 F] 13 =
16 FI#°Z B35 Philadelphia Marriott Downtown HEEEZ~7 » F ﬁ?—fﬂf&?fiﬁ%@?ﬁi AOAC
"qwjfrﬁ% V—EF*T?{ Tﬂgﬂlﬁ By 'Eﬁ bﬁfﬁsﬁj’ éﬁiﬁ plﬁiiﬁj'ﬁﬁf[léﬁ
F TR '@fﬂpﬁ%ﬁ” s REE 5 HIES T Simultaneous Determination of B-Agonists in Poultry and
Livestock by Liquid Chromatography/Tandem Mass Spectrometry ; = " Determination of Residual
Benzylpenicillin and Procaine Benzylpenicillin in Foods | * fﬁjﬁﬁéf@[iﬂ F‘ﬁi’ﬁfﬁ'%ﬂ/ ﬁ?i@@%
T E’ﬁﬁ[rﬁ{ﬁ@%[ﬁ l/]gﬁ; SIS S A DAL e rF“EFJ HERIRZ R NEES N W_&EMA
FTT’*A{ oo IR AR e I SR R O S, E FIN A R e T (R L - L"if
R SR SRR il e S ﬁ?\@%ﬂ/ Fﬁﬁq PO DS Y H ﬁ (B2
(Collaborative Study of Chemical Methods) ; » [E*&#H [fi] F—\[ [P F IS PJ?}'F@‘% - #h
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2~ Elﬁg

I 2 LTS B (AOAC International) -V =¥ 55 [EA] 553 47 4%
fEss e WA T > [ uﬁvﬁlr‘g%ﬁfﬁ#b%ﬁ—ij THREREE ?TM%J/F’#JEEE?’E%
500 2 (PRSI I AR (TR SR 2 BRI ) B A 1
frEIF%JJ/uﬂ,aal PR BRI o VT EI S AOAC 57123&3?';%’* B pl AL Y
AR AL o VS B i R PR RRR 1 I R [ S e e S
RSP REI AF QR - TR SRR R S T Rl B
VA R VAR B T A A s R BRI o Al R
Ao PB"WrP%iﬁ& PRl £ (57 (Collaborative Study) 3528 » A 4 ,J;J;
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4% AOAC = ﬁﬂf?‘ F_BIqU5EY Philadelphia Mariott Downtown FFEEZ = 21
123@%“?{ ; ﬁiEIEJEI%JBEI%MEIi,L?TM:\ s QE[13 | I3 iR RS o S Ry 2= A
o SIS N ARF TSR W ADAC @PuBI@ BRI 4 5 4R
AOAC = 12575 & Bk » =25 & Y Tﬁiﬂj HIIE el & “‘\ﬁi?ﬁ?]ﬁm&ﬁ?%ﬁ %I
@&ﬁ[fﬁ K 12578 F ’*@Wﬁ o £ FUE 8208 M e FIH{] i fﬁi*ﬁﬁ@%ﬂ@ﬁ%ﬁéfﬂpﬁ ﬁ ) £l
e T 878 53 LR T 7 SRR 2R 1)
THER R EE A > AOAC Flﬁn TSR PR E[Iﬂ;" ~ 0 h
FEEEA R B FFEERL A o

T BRI F 1 AOAC Chief Scientific Officer Dr. Al Pohland 725 “The Great
Collaboration: 125 Years of Change” [i J%F ok [F J\ﬁ'A VPR G A = [pie

© AOAC 7 iF125% [{1oyid » (- IFE“W[ES‘[L‘TW]‘WT’?I ET O -
EIE V#3000 2 % e 1 3 5 53 1 PRI £l a6 Sl R v 1
ST PR ORI 1 AT s - T R R
Riggt o -

AOAC 1123755 (R 00 71411 F-7 8H305737 » (1 % Darryl M
Sullivan = }‘:ﬁ » b RSl A R % iFh% » £ F [ Harvey W. Wiley Award 7
FELS B General Mills * F[JHJ Dr. Jonathan W. DeVries » #<82 [940F 73 ‘:ALFF[![[ ==
7Y 53 73 P ENHTEF A *ﬁ??ﬁ%—ﬁﬁm Nestle Research Centre i Dr. John David
Marugg ° ?Fﬁ;%ﬁfﬁ fI£% “Validation Requirements for Rapid Methods: Perspective from

an International Food Manufacturers” » I'] B[} 4L Fﬁ#@l{ﬁﬁf ARG e | F}J%H{ﬁ@%
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P 1SO16140 (2003) - Pl Bt Pobifl T 2 Wi é*ﬂwiﬁwfﬁf%%
VE RS FIYPEIE ST (International Standards Organization, ISO) ~ i Vg5
gjﬁ (European Committee for Standardization, CEN)~Z_ [ FDA [ #% Pulgnf] 1) 1%
(Bacteriological Analytical Manual, BAM) : F5 kL{fli # |53 Mircoval ~ AFNOR !
AOAC Tk Fefit i 1% « ISO16140F5 AOAC @i B i -
PSSR PSR > (ALY O ERLE > 4 F'Tﬁ'ﬁ'”j“%wﬂffm
[IEE AOAC F1 I1SO16140. 1 it IR~ Hﬁﬁfﬂlu JRIEh & F‘gé@i?ﬁw
RIE R TG B o AT i i o T @ FERBED SRR
BRI Ml B~ RSB (AR pREED e

- MAOAC SVI23RE G = - AOAC 5‘;123@45 lidlis
9F[14F! -7 10R305) = > = TR 5 - J;I“E‘ﬁﬁ}ﬁ;'/%ﬁ&ﬁﬁ% »
AOAC [as«wﬁgﬁg,gm 'fiV Director Mark Coleman = #ﬁ R URE T JFJ‘F nﬁﬁ’m;{riﬁw
AR FS IR AR PO ) R R Flﬁ?"i‘f‘“ﬂ’ I SAg
TN R e Ey wﬁgw AOAC {151 ¢ @Ewwuumjﬁﬁ
T R 2 R e R v ﬁ?ﬁ”ﬁ‘*' NGRS R
EHAR AT T fa - ?ﬁrﬁuif prk o ] RIS A S
o IR [ IR AL PRk SRR RSB U 423 1 710 AOAC
[ES«IIS};?F?E#J”’EJ Director Mark Coleman * Ms. Liz Cribbin {118 % ¢ J1#i+
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k@AY FIL @ 5 F 2 F A Joint AOAC Asian Section Meeting » 779 14!
T TR SRR B IR ALV R SRR R F R
AOAC International 1% Dr. Darryl Sullivan » 7= Dr. Jim Bradford > AOAC
£ @I Ms. Dawn Frazier % Ms. Liz Cribbin £7111 134 - BI5 LA
P E e SR Y AOAC International F>% - HFjEH?’”[ES«'ztEJQF‘uFﬁ a-iian
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(~ ) Official methods board training session

AOAC INTERNATIONAL S5 5 255 #7774 yk JfIE FURAE - 2RV

HERRE ARl S EAT Y B RN 2 E LT fif (Official
methods board, OMB) *Vf¢ General Referee & [ % ) %%?ﬁﬂﬁﬁ/?ﬁﬁﬂiﬂ
A SE;H;" J =t % . OMB I/E%S‘.EFQ EWFIEEF’?‘ jﬁELI‘ %FIJ“@J%& ) cIJ}‘F
PHE ~ (SR - IS 2 i (Official methods) VA g+ 144
ﬁllgffj(%”ﬁ'l%%[ﬂ\ * (stakeholder) FSEN (communities) ffj%5 11 fl [ﬁ%%‘}rﬁf 7FE‘FTJT1’
[l AOAC 4t ',le,% » AOAC PEFHH ﬁ%ﬂﬂﬁ;ﬁ&m‘@ OMB > OMB \%éﬁ@ﬂ[
ﬁ%zjﬁﬁ&j EJJ—FG AUtk Eﬁ%’ﬁl (method committees) i"??ﬁi'f study director (SD) » yT3&
IO general referee (GR) ~ topic advisor (TA) %' Mk 52} 4 [=HLHIH] - fI
B E TR > [ [f] AOAC ISt %759 | 47 (expert review panels, ERP) »
H1 AOAC 4% ERP W £ 1 » 5% OMB “KAF[FIH o« ERP 1Y Fhiipi & 203
AL B ﬁﬁliﬁﬁfﬁﬁ} (~ TR ) D7 AP IRy -
[l #E& (collaborative study)e [1141: % Fi 7.l SD st ot i H [l ekt
o e bﬁilﬁléﬁﬁa@w , [ﬂj OMB ﬁﬁ;ﬁ&m first action method » Vi 2 = [*]
[ TA B FE R IH Y AL F IS 45 final action method -

(=) Fraud in Food and Drug Safety

QUfpAR SRS A o = IR DR RE LIS ST By S S BRI
BB ] R B S S 5 7 U R
R SIS B LY T o SUBBURIE R SR A RIS Y o 11897 ¥ the
Imported Tea Act » 1906 & the Original Pure Food and Drug Act » 1938 & Federal
Food Drug and Cosmetic Act> 37 # § FDA Eln{g = Pl =52 economically motivated
adulteration (EMA) %’7%‘@ ’ :]‘Tu E rTng s il (g,“,f = FPI"% ° BIFEPH A ﬁlﬁ?
I SR R IR S gl RO S - i 2
BRI GGG » IS TR A B0 | A BB 5 AL
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é{‘*frf_]l (SN RSO ﬁﬁﬁf“hﬂx:l*ﬁ%ﬁ% SR ﬂé ﬁfﬁl LROET R
BRIEFE=IH L E i VEVETY 5T < R Y [Re i » ] 35 E 3550 | [l
S P Y AR PR W [ R B TR R
f’iﬁ#ﬁ'ﬁ’?ﬁ% » 71U DNA f'%ﬁE(DNA barcode)bfﬁj 'jif“’ﬁ% [z (Isotope ratio mass
spectrometry, IRMS)fiU/s |57

SR PWJE@%@%@ USRI e,;ﬁ FDA I'| DNA [RAEHETI U
E}Eﬁﬁ%lt TR+ DO I e 569 T Bt LR gt e 1)
(SN I PPV 8 aplft T PO VBT T Skt AR P R S
H PR PREASERAE S 1 3k et [TTRIT (COI) H gL N EEPRa b fnAg
FDA [0t i 3 H I8 S U DNA. (s [~ ik 205t i 1)
FEFs > IR T Al o WS LY (M8T LS Eurofins Scientific 2t
_FIJ I H] fflJ =Nl % % A1 SNIF-NMR (site-specific natural isotopic
fractionation-nuclear magnetic resonance) 3%/~ aspirin % ibuprofen [V {fiZEgE=t
SUEPREIE DO JE@H%H:E PRy oy T E I&%h ?[ﬁf} (Pomegranate) FA',"EJ?[
B TS ~ Ty~ S TEIPCR R B SRR -
(Rl & DK fﬁﬁﬁqﬁdﬂ—%ﬁ k3 j%@‘l‘ﬁ% » Krueger Food Laboratories ) T’?PFE%?E‘H T
HER Ll %ﬁ?ﬁﬁ? ‘ ﬁJ:JPWJ AT 5’1%“5’5%@‘?‘J§WFJE' > ST %7[[
AER N LAY P PRI SV ES S IS S sk s PR B -
M 53 B T [l w ke 3% o B9 liquid chromatography-tandem mass

1

bhE) 2E0

v

spectrometry (LC-MS/MS) ~ gas chromatography mass spectrometry (GC-MS) *
ELISA ™4 R0 Am 2 Gl = SR ke -

i~ PR RO B R )



(=) What do you do when CRMs are not available? Certifying nothingness-blank
matrix reference materials

FUEC ISO T 4 1 3PE#EL (the International Vocabulary of Metrology) | Ut » 2
HPIET (reference material, RM) [~ 7EPWETESFAR] » F - @E&E‘@ﬁj '[?L[T@’%u’g

VESE o R ~ RN O R R RN
fge 2 B PIIT (certified reference material, CRM) » i~ 7815 BP0 354 I’ﬁ] )
S5O R+ REE SR - R YA IS A R
jﬁ?ﬁft oy Vlﬁiﬂ"i%“aﬂﬂ; [F o CRM 51 i o3 ik Rl s
ST BRETES « BIH B W | RM B R R R 5 AR - T
AT SRR ~ TR B RO - Pt )
P45 2 RIS » o 1% BT (blank RMs) iR+ S g o0
A BRSTR 1 i 1 -

FIT B ER = ~ CRM @ik > 55 LR SC B sl 5 AR Y352 3 5992 B (National
Institute for Standards and Technology, NIST) % & [y SRM® > = [{{ (European
Community, EC) % &} ERM® (European Reference Material » ERM) e [ fi] & #+ =

JE% pusHPIEEe 3EU’JIZ[“ Fr (Institute for Reference Materials and Measurements,
IRMM) {72~ Joint Research centre (JRC) ﬁhﬂlii\}i?f“ﬁ ) = mi_%#f #ﬁ% K d
PO B 76 » A o T m#i§w~W%W@@

NS sy «ihgﬁhHleT7vINMM "R E R =
BT blank matrix materials FUAEER 1= AUE o BRI - JERAEA

() BRI R LRIy 22 JnT’T]*?‘w‘l‘ik » Q)=
FiAE AEE ST S R TSI S P R IE%T?F*,%E' » (3) 15T
[EEshe > (4) HHEERWPRERNE - O Erbeg i~ et -

CRM FE5dg ~ il ~ HIB A f TSRS 2B K Y T~ Fad
I v]}‘ifirfi‘%y@ PNk CRMs %, (I e P’f%[iﬁbﬁ%ﬁa%:’
FIFRE P Y CRMs [P IMEAEE - firgs 3% B gEEHJ:F r{ IFEE2E] CRMs [i' f#
*HE'JHU‘Iﬁ%’[ﬂﬁﬁFl%'l%@@‘l’*‘ﬂ%"‘l‘l Silliker > FIFEET 4 [ REAY R %0 (1)



spike approach » (2) use of a substituted reference material > (3) collaborative study
approach + (4) reference method approach » 5<% CRMs i’ fH ] Ef )

NESREEE

(P) The threat of the unknown contaminants: When you don’t know and what you don’t

know? Finding non-target chemical contaminants in food stuff

CEIFNBT S = A RRR EI A 2 D el R TP R
Poo POREFEGER  RE R F [P GRS & QgL e e T #E J;F!
P2 RIS S RG> PNIFRAL il H T PSS Asrflss 25 15 B i b R < 5
ER SR R 2 R R R D (7] NI RRE R
AL R P GRERLE T ]9 Y R SRR R [ S PR
TEEFSHRAR TR A o — AR = B SR TR R
AR > R AR A LF}%‘%{“‘J‘EI Pa (= SP0ET> SgRLRL SR >
RLE S PO SR BRI S S RO S B o NIRRT 2
W B2 53 Ay E AR W’E%H HIS R 5 g o FREEE( = PR > 4
FIRNE A R s P Jféﬁﬁﬂj & k‘@’r@m (time-of-flight mass spectrometry,
TOF-MS) [LRL EV A Hy il &y oo o3 #7020 & gt @l e 2 Rnifisa )
TOE-MS SR T [FIFVBRESAE (1S A PRSI I e - TRISIR - e
SETIATIRE - SRR M LR 5 TR R T AT SR TR
- (fingerprinting)

—EM

S [ FDA W33 % * %HHTJ’T‘\‘U[I4O~SO*§%¢[% ) 7[):}%?%‘,1:?; QuEChERS ﬁ‘} GPC
K SPE = [R5 ﬁﬁjﬁ’?fﬁ NZ i [ﬁJEﬂJ%,[‘ ] gas chromatography high-resolution
time-of-flight mass spectrometry (GC-HR/TOF-MS) #! multi-dimensional gas
chromatography time-of-flight mass spectrometry (GCxGC LR/TOF-MS) = 7 #1% 3%
= = A o AR N HGRGETE ASEPIET D single quadrupole MS SIMs 534
HPES TR e AN 2T GC-HR/TOF-MS 7 (R [R5 08 F 35 R S g
[1] GCxGC LR/TOF-MS [I[[fi" & 358 1190%] | Fpypd SEREIRT -



=4 E ﬁ[ﬁ@iﬂﬂﬁ?ﬁ[!ﬁ (USDA Agricultural Research Service) » I'] gel
permeation chromatography ﬁﬁifflhf JE&,%[ J [E:l H] direct sample introduction ¥Ef5%
A fﬂf@?{ two-dimensional gas chromatography with time-of-flight mass spectrometry
(GCxGC/TOF-MS) &= LiEIHI}‘ﬂJt L ASTS R (persistent organic pollutants,
POPs) V534 o Py iy DAl 2 B g3 APl Ve (% i AR L 1=
POPs 9} » T i’ [ﬂ ﬂj‘ (ENH] 472 halogenated natural products (HNPs) » I f*4% 7&*«[ fl
e

GRS £ P [ A T A S R ]ﬁ@ﬁ?ﬁ
FER TG R B 5T PRI (epoxy) MAYREIT (polyester) S
(1R L i A ﬂ"“ﬁ’“J EL#IF&MFLH',J/%HFT ’ m | RS e RS R
BlIH'F ﬂ» F' E |T']= [7A (bisphenol A, BPA) > ;l‘/r‘ 1= PAZ E%tg,;nﬂiﬁlfﬂi (bisphenol A
diglycidyl ether, BADGE) H1#] Fﬁ‘iﬁ*“' » BPA Bl B 825 BT > i) BADGE £
PO R «FWF{V%’{[%’J%'Wi’&ﬁlmﬁ‘“' V1Y e b E?Pﬁif’ﬁjﬁ@ﬁﬁ S 1R
Sl ,%"J FIJ’ iIg““ fﬁ/ ’ E}L[ES«'ﬁFf[Elgfaiﬁ@I% t (Food and Environment Research
Agency) > "] liquid chromatography with time-of-flight mass spectrometry
(LC/TOF-MS) » I'| A2 S WFivgol S5 91— e A5 ALl T s e 4
WE - ’ﬁ e phe SO FDA & EY ) i B 28 58 20 1 po s s =8 e A1
LC-MS/MS ~ GC-MS * ELISA =3k ﬁff’??“gﬂfﬁgmw T R

(1) Dealing with the unknown-risk assessment and risk management strategies of
industry and regulators
SNBSS Y e T
R )RR~ BRI R VA Y AL 2 B AT R AR AL
TEIOERT S ARRTT 2 A W - 8 FDA
P R S A L R R WA (D) RIS RERE BT R
g fif 2 T R RS RIE  f  HE 2 VY ()
v%k”ﬂ'ﬂ’fﬁ%:@ﬂﬂi (3) H A AfhfnsRAY guidance levels » B2 Ll Ry fl
({1 guidance levels V4G 5 (4) == A A P oAt HURL 5 1=l i
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= BIPET FSIS == FDA Ul £ (=55 2 v & B el g i YA
(Food Emergency Response Network, FERN) » #7425 4= ([ 0V B % 4
ahEr RS HRIEE SRR I o [ B RS S E Y P R o A
fEE5 (Food Standards Agency) 5% o & R R Sl ETR e [ g - RIS pr
@ (The Emerging Risks unit, ERU) » 1 il SRR - 155 TE‘FTJ'E}H*L@F
P ST é—“fp‘[@“ﬁa’%%} A USSR S P R - P 2
O ER A 2 I BRSO T L 52 o PIfT Mars Incorporated
% F{' SN BEE L4l 2 Lo R RS T RORD & i G R e " ]F‘ﬂv (i
B b R A AR R TR D IR e e ] '*EJ/%?’% flfE

B ey & AR Mars Incorporated s | RUR] il BT ATE! (material quality
management, MQM) A4S 400 4 72 A4 % » 3 FOp 7 (materal risk
assessment, MRA) » I' [Tl i ifyif ¥ 5 4 =

P4 ~ g;@g;%u:p B BT

7[:*»4\# VEF@BTU_\I’ gy 3 NET o 5t j [F,TJIZP* ESE T 5 9 F] 14
Pl R () gk ﬁ%“[ LEPE KA H (botanicals and dietary
supplements) ; (2) — & 55 Fr ¥ - Fﬁ#[?ﬁlﬁ\ %"Eﬁifiaﬂ (general methods, quality
assurance and accreditation) ; (3) %4 P25 # 4 3E (microbiological reference
methods) ; (4) ?‘F:?T;EEI fﬁﬁj % (performance tested methods™) < 9 | 15 F I = fEt |
(1) a1y gepy 7&/73:?{ Pu V55 P (analysis of foodborne contaminants and
residues) ; (2) ZEA N [E 75 BP0 R& ‘Fﬁ’ Py V55 P (analysis of non-foodborne
contaminants and residues) ; (3) ;QFE[E[:J/;I“ VIS (emerging issues in food safety
and security) ; (4) gF] - ﬁgf%’i[BﬁIEﬁEU B ZEH (feeds, fertilizers and related
agricultural topics) - 9 | 16 [ll= = ) (1) ~IRE V4w (detection and
measurement of natural toxins) ; (2) f’ilﬂ P8 P AP ECEL (food nutrition and food
allergens) ; (3) P17 fﬁb’[ﬁz[fkbqu 1% (pharmaceutical analysis, authenticity and
safety)e 74 5 riﬁakfligﬁ—i 2R H,@*ﬁﬁ%ﬂ/ REE155 HIES" Simultaneous Determination
of B-Agonists in Poultry and Livestock by Liquid Chromatography/Tandem Mass

Spectrometry ; ® T Determination of Residual Benzylpenicillin and Procain
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Benzylpenicillin in Foods ;- [/’ H/J E ﬂﬁ*gﬁ ‘:AljF [f ﬁrﬁjf T ﬂﬂ_fl?&?@ SN

" Investigation on the Potential Anti-aging Edible Plant Materials Using Caenorhabditis
elegans Model System | » HAfH]™ B = iw%ﬁlrﬁ /Tu o I J‘J'Ejéﬁﬁé?’pﬁzl‘a”[‘ﬁ% ) B
GRS %@g%w*:

(— ) Multiresidue determination of quinolone antibiotics in swine muscle using liquid

chromatography with tandem mass spectrometry

T ﬂ,@[ﬁﬁ[%%ﬁﬁm‘éwﬁ@ﬁﬁ ffl (National Veterinary Research and Quarantine
Service) #[|*'] fLTrPFEIﬁ TFTQWFQT’TF[ ‘Tﬁf P@F*ﬁ 1#  (reversed-phase high-performance
liquid chromatography tandem mass spectrometry) » I'J [—5E+ il > F‘E'ﬁ CEIV BT
5= (multiple reaction monitoring » MRM) » Y£1% fﬁ [AJFl1 quinolone ifiut s ZE]
7&?{7} o By }‘ﬁ sarafloxacin ~ enrofloxacin ~ danofloxacin ~ piromidic acid ~ oxolinic
acid ~ flumequine ~ nalidixic acid * ofloxacin ~ ciprofloxacin ~ orbifloxacin ~ pefloxacin -
marbofloxacin % norfloxacin &~ 13 #& quinolone Xffit® 3 o ﬁ?f A 55 ?E} 2%
trichloracetic acid/acetonitrile # ZV » '] ¢ 5k Béiﬁlﬁﬁvw% SIFT o 7[:733 €77 W1k
TR s [ R ,Ijiﬁ[lﬁm 2002/657/EC
identification points ° F—'Nﬂ: ff ,i%:{*fzfﬁ@ K 6.25~150 ng/mL VI[H] > E ini;‘[l N ?&Llﬁfﬁg

?{p‘%ﬁ%}ﬂl% J[Vf%ﬁflﬁ#d%@ £5 10 ng/g . 13 76 quinolone Xfiffet 3 » T Hplys
F L 73.8~110.6% » 4 HiE  limits of quantitation (LOQs) &4 1 ng/g °

(= ) Simultaneous determination of 14 sulfonamides in milk by liquid chromatography
with tandem mass spectrometry
RS I 1 B AT [y P e T e » 1
(TR~ il 5 2 TR dE T PO 14 PR 2 R < TR
[l A e S BE e Ryl o B TR 2002/657/EC HIEY
identification points ° -} 5’“7&%?%}%’; acetonitrile = [i5 §f VET > '] e 15k B@EIQFII &
=T e ff?ﬁélﬁ [i?*\"]rfziéi@ i 2.5~100 ng/mL V[ » %) AL+ ] ﬁslfkﬁf,i[ oz ﬁ?ﬂf “f
UEYE R £ 2 ng/mL [V 14 FEEA o H T SRR, 76.5~95.6% 4 ik
LOQs /%% 0.2~2.5 ng/ml -
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(= ) Measurement of chloramphenicol in honey using an online sample extraction with
LC-MS/MS
g‘@’iﬁfﬂﬁkm‘%lﬁ?ﬁ"@ﬁWEUW@ % 0 - ’?’[W[*EJWM F o BTETR
Streptomyces venezuelae & % > 7l 5 = E,H S AIRE N S E,l#ﬂﬁfﬂﬁ'l AL
R RSB E EIWIFVFE‘[FEIE" o SRR, SRR
jf?fﬂ@?‘{’%“*@pﬁﬁﬁ@ AR Vi ﬁ”r“lﬁﬁi}gsﬁj (R ] [ R
- ﬁ?ﬂﬁ‘ﬂ TR PR PR T f 2 BEEE TUE (fatal aplastic
anemia) =7 )ﬁ FLAS g il e S5 ?"lﬁi’i {4%5’3@4\ B M I A [
FOF IR AP iR i o EUAIM) LC-MS/MS ) AT i e
ER ﬁ%ﬁqiﬁi’f | 3V (solid phase extraction) + QUEChERS  FHf&AfRALIH: 2V
STRERA 2V (off-line exaction) ik o HRRETHE Y F?EFF[E PIREHERART | )
’EI i#ﬁ‘“ [H[iﬁwa?ﬁ.wﬁ 37 o [HIF= Thermo  Fisher * FilPr2filai p1gh (5L -3 v
(on-line exaction) H3F > ¥l J/fﬁiﬁlrljxui'ﬁ e » ﬁ‘ﬂi ‘ﬁﬁﬁlﬁﬁﬁﬁ“l"f‘%% [l
iﬁq—i A S AT R LOQ £ 0.047 ug/kg v 7] ff’?E\JJ“FEIEJ b5 Y8 | E 35
BRI ]

(P*) Analysis of trace residues of fluoroquinolones in honeys by HPLC using polymetric
cartridge and metal chelate affinity chromatography
FIA filﬁ#[’oﬁr ¥ff#@%" (Japan Food Research Laboratories) i‘[JE'Jﬁ,'J}WTZ%K?P‘(?FE'Fg‘fP?
BRI A (IS GROIV 285 nm > BEHRSR 400 nm) o R 2 L 0
norfloxacin -~ ciprofloxacin + danofloxacin ~ enrofloxacin ~ orbifloxacin - sarafloxacin
ko difloxacin &~ 7 7E quinolone Xffiict FH o fE ¥ 7&@%‘ FA "E Na,EDTA I
macllvaine buffer (pH 4.0) % 2V » F|I'] polymetric cartridge *{! metal chelate affinity
column 77 {* &%~ HPLC 7547 ik 2 f5[plFk £ 70~120% » LOQ [X4% 0.01

ug/g e
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(Zr) Monitoring of carbadox and olaquindox in meat products by liquid chromatography

tandem mass spectrometry in Korea

A+ (carbadox) M2 ) (olaquindox) iU EIPIGRIR] [=ELATeA] - [ fR-
S R BB A o PSR P g R
SR ERGES i ) o SRR SR o IR AT 2000 5 4 HLR
@“H*@@oﬁ*%W%@@W*“@“H*S@%ﬁEM L AP
w@jm%w{w@um¢§@w REEIRBR G+ P B % - AP e
TR TS TR (O IR R RS 2
TFVFQ[ ‘3% quinoxaline-2-carboxylic acid (QCA)* methyl-3-quinoxaline-2-carboxylic
acid (MQCA) - QCA » MQCA VREE3H[IEE m/z 175 % m/z 189 » QCA V=
I~ BE £ m/z 129 ¥ m/z 102 5 MQCA V= BI4 EE+" £ m/z 145 % m/z 102 » =
A TE R 2 Y TR LOQ T 4 pg/kg o ER AT IFiF fif)
oD VO R S SRR ] 50 [ BHAL S5 [ SEA] 40 fF IS F A
TR -
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(Collaborative study of chemical methods training courses)

FIHH : 2009 9F[13 ]!
#if[] - Mark C. Roman -
P Jf“! : E“fﬁﬂ [ﬁjﬁ (EFFg Y I P J*Fk['r%ﬁqﬂﬁu s SRR VRIS ARG AT
-~ HIl ﬁ (B IRy
Fhfl % IR U £ (P SR HOR A T BB (variability) - Y
1% (accuracy) ~ F|ZH 1% (reproducibility) ~ [lf¥s K ETHIE (repeatability) =¥t
”éﬁ’@i*’jﬁzj I'FLFU U R E
o\ fﬁJﬁ (Bl %’?r
& fﬁ’ﬁgﬁ;"‘iﬁﬁpﬁl@? (matrix) ~ 73 F7 (analyte) LA Ffal ﬁﬁ#@? RN
e IR YT AR R LR R T
(— ) FEEEFPR] (materials) 2 EEU]
eRATR] [ T A~ FLRT R 257 3 2RI s Y o
(1) FUEAHEE AP IR AR 5%0] -8 ) BhRra et TR« AR
VIl AT TSP AIFLEVE L S LR T ISR R -
Q) P (P % D3 S FIRRREDEL + 41U 1 4 T
@l%ﬁ%l 37 o
(3) EPCELETH T AP B, gl o SRS PR o YR R AR A S ARV
e By E PR %’[ﬁ?ﬁﬁ']? °
(4) HREESEATR VAL W IS RS %ﬁ?ﬁﬂﬁlﬁ’?f ﬁ#ﬁ@"‘%‘ (ER
w5 R AT R S A R~ i SR %fﬁﬂ °
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) ?%%ﬁ#@\'f [ I (determining number of samples)
S 5 (2 D S PERRBRPPEL» 2 SO, b et
2 IR - D ';Elﬁi (blind replicates) HY youden pairs &=V FETE]
% (repeatability) o Bt ! ELESERAPRIECS £ HI VR (replicates) | 37
(=) %Eﬁ‘ﬁﬂ?ﬁﬁ"{l (spiked materials) "R([!]]
(D i“f I N T’T?Jﬁ“zﬂaﬁﬁﬁs[ﬁ%’{wfﬁﬁgﬂl » £l 37J$;’Jp U E{i'fj REX
[ > = REFRBRPEES T FVAF IR I Elifﬁ*‘\%““ (bulk) * {ltf]]
(individual) ?TJ’?('J[I o J\ﬁfﬁﬁpﬁb ?“E%‘j: ’ ﬁiﬁ%ﬁjih‘?ﬁ&g&j} BERIGIE S > F T
(IR OPF e PR o
(2) PR A LIV B AR - YRR Y R
BT 100% » - RS R 3~J< IRSERAR €A A
H[;I/ﬁi *jv;?ﬂxj\ [ﬁ ) *JDJ—EL@TJ e H‘H:irgvp[ﬂqugx 0
() R R
— JE{=2 5yl HE (quantitative method) = J/3= 8 FHfwg ] Fa
» HIESER (qualitative method) E[[J3= 10 1) b SLEed & s 4 (A5t
AT AP 5 T (e P AR R S
l_ﬁfz i Py edde sadi i T Ll & SR A
(5r) Z[ g (blanks)
(1) FLEVZ[1 (matrix blank) » f’,ﬁ Bé}rﬁ@ﬂw?ﬁ?}"iﬁ F’?ij”’?‘f’ﬁ% f‘ﬁliﬁiﬁiﬁ[
il » XS TRFTE AT PR RLITIR A OB GEEOT  FR AT -
(2) BYRIA[1 (reagent blank) SR Bl - FRLEIfe! -
() FENBEE E R
El’v?%?%ﬁ‘@’rﬁ% VISR R SRR T IR S IR,
TR T 8 % - BRI E) 7 2 21 2 ORI - FIILE 80 [WEAD! -
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R FL\' (HFHF# ) (collaborative study protocol)

f
R ST 10 05 B~ 1~ AU 1 Pt~

ey SR PURREESST - RURRBS AT I

)

=)
(=)

()

TR F[Pﬁiﬁ TR TP FLRTET — IR SRR A e EL
VLS54 50 311 T Determination of ephedrine alkaloids in botanicals and

dietary supplements by HPLC-UV -
[’LE%?{ t[J}‘l:Ig [[bﬂgiﬁfjf o
{J?f;‘ : Elj?ﬁﬂﬂ?’ﬁﬁ P E VR E T~ R U R [ R -
4k "UFJ%’FW =k I/;[E,[ RS [PJF | [’e’ﬁJIZID /) u]‘g;[ o 7‘JI"4[u £ Iﬁ JEFJH:%ELI
['arlﬁﬁ‘ JERIE ~ EHE - SEfENE (accuracy) ~ (RIS M RIS SRR TR > E0D
~ 2k (official method) o T iF E,Jff[ﬁ:ﬁ[j' Y Iﬂgg%lfﬁ B ??
FERE L~ I AR 0 o e A B g 3 P
PG !~ FLETRERT ~ LIRS ERL VPR R RCERP SR R Y Sy g
EEIETECH -
Hrl FII":??{ (collaborators) : 2 8¢ FURERT" « STk = ¢ g - F | ldy
Gl MEJ! =T L R o JITERASIITE R £ (e =t
TR UL ERTEE DREISE (- JEHRIZE) - B DR
105 (= 4EHRRI4%) - — 4el AOAC @ Fiph = BHITA S Fol ket =
= iﬁ;ﬁfj'[‘ﬁiﬁL‘%%’ﬁ ﬁ[%‘%ﬁ%l’fﬁﬁg% 1 YT i AVFE W 22 U P (reference material)

ira

o
S

() FAFER BT 2 DRERIPE » WiSILET TR HY  EHR

4 R P DR RIS - G PP 0 i ORI
LR« PR PR - I S T
i:ﬁ‘Fl&i{ J[[[:l:[[j,l &L_d ’ ﬁ?”[J\_Z/D[?’ r:fi}‘;lf# TR FE[%\IEE;C_X__H/ Izzﬁl_} IH% [/%%—L
‘[‘ﬂ: 0
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(h) Tk s EERR PR A SR AT R R B - RS
frepho JURTERESS 2 g ™ TR = — Rt I8 g A - ) R T el i
iy > TS o R BRIV AR IV PR S
W“—ﬁi RIS R0 1 TR I 3R R L gt e

() FEERIRLY 2VI M B - BERFTR IR LRl - BT R P B T
[ MY NIST ~ NRC ~ ECJRC [¥ IRMM IEEQ TR YRR Em 2
7 < Bl TS el BEHROE T AR HY T < Al s AT

SRR SER A P! SR S < T U] 5 TR 2 L
EarS jfﬁ_lﬂqﬁ&?ﬁﬁ (practice samples) &7 AH] » ATHA TR s F R 20 1
VR T TR MRS -

(") RURREESESE 2 00T R s [ 15 STRU Bt i < %'ﬁ‘%:e%:zﬁ‘;v
U B T] Cochran fRiBEIEIEE (STl WERA T PV »
Grubbs Bl IHIRE (% T IFIHCRRATHIAOF) ) BIRR pEEl Hegss » RIgRY
ErBS T IR RIen-r S95 Sr (TR IEARYE [ » Se (F | AR IEARYE fpf ) ~ RSDr (4
B [ ARSI ) ~ RSDr (BB [UHLY AFIS G % ) - PRSDR RIS
fE i =2C 1, C HEIRE ) W FHET HORRAT fifi HORRAT ffi5% RSDr
= PRSDgr =il » #7205 HORRAT=RSDg/2C""**" - HORRAT f{fifL" |
TR R OIS [0 HORRAT ffi#ff@!t% 0.5~2 ¥ HORRAT
fill /7 47 0.5~1.5’%%~L#ijiiglijJ$J‘li[jFﬁfﬂﬁﬁ ; ¥, HORRAT fifi <0.5F5>2 >
AR ORISR E I TR R PGS AL 0 HORRAT I >
1.5 A Pt RO U I ’E%}%aﬁiﬁfﬁ[},fd@?‘; I TPIRRLA B

H PR
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% L HERRE

C BIIES CIATTE B D FIE Y2 ] PR T =

p £ P (R e g e SRR o PR R PR BRSO
SR DLM a2 SO DT (R EUN VR < b E G

Fo VB 52205 W [E S PR (S SHEARER L PR o B AR
JBGRAE  SAL P BT T TR B R By 2 i %
E TR BRI S S V~@%J€J50Fﬁ.a TR T
b4 aﬁ%ﬂ?%ﬂw 205 AR AR TR B At R

PoR|BERFV AR - B A ARBREL I R B -

< AT s %F'““ L R [TENTS 72 B Fﬁ}[ [IT\ AN N 7'}71"?’?‘}% V?ﬁgjﬁ

Y ERIRR NIl = VB R0 A B E RPrRTot b S A e
L G < kRO E] SRR R RS O B ] IO BRRAT e
B b S AT AT - SRR IR R 05 TR R T AT
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7% 5 0P SRR RO T B RV R - ) A SR
0 BIRRA Sk R T ) R I oI ARl
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R i LY R 2SR 2 TR T e

TR

~ bR N Fﬁ[‘[' R B PIET R 2 I ILE S RS IR - o NIST

R TRMM % V0 017 6 % IR o | LY~ AT

SRS« [0 ALy AR 55 5T WIS - R VBRI B % e
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PART 8

HOW TO WRITE DOCUMENTS IN AOAC STYLE

. QUICK & EASY! e eeeeeeeeeesressonin

. Format of a Coltaborative Study Protoeel____ . . . 3

. QUICK & FASY! . . -

. Format of a Collaborative Study Manwuseript . . B

. QUICK & EASY! B

. Format of an AOAC” Official Methods™ ____ e e e 10

. Editing Method in AOAC Style S

. General Siyle Guide . X
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QUICK & EASY!

FORMAT OF A COLLABORATIVE STUDY PROTOCOL

. Introduction explaining the purpose of the study and a brief description of the method.
. Design of the collaborative study, ¢.g., number of collaborators, type and number of test samples to be
tested, levels of spiking, etc.
. The method written in AOAC style, i.e., the way methods are published in the Qfficial Methods of Analysis
of AOAC INTERNATIONAL.
. Letter to collaborators that would include the equipment and reagents requirements, the intended date of
beginning of the study, length of time of the study, time frame for reporting results of analyses, etc.
. Forms to be used by collaborators to repert results of analyses.
. Basic Forinat is as follows: TITLE
AUTHOR(S)
‘. INTRODUCTION
COLLABORATORS
STUDY DESIGN
TEST SAMPLE PREPARATION
METHOD
REPORTING RAW DATA
ANALYZING RAW DATA

APPENDICES (or TABLES AND FIGURES)

Collaborative Study protocols and supporting documentation can be directly submitted to AOAC by using our website
(WwWw.a0ac.0fg). :

AOAC INTERNATIONAL 2 PARTS
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FORMAT OF A COLLABORATIVE STUPY PROTOCOL

The following format should be followed when writing a collaborative study protocol:

(D TITLE: Choose a title. Be explicit and descriptive enough to give an idea of your approach. For example,
Cholesterol Analysis in Foods by Direct Saponification Gas Chromatographic Method.
{2 AUTHOR(S): Include your name, affiliation, mailing address, phone number, fax number and email
address,
3) INTRODUCTION: Include the following:
{a) Background: describe work on the current method or other methods available, If thereis a
reference method it should be discussed.
()] Goals of the Study.
(c) "The needs and purpose of the study.
(D A description of your approach o the problem.
(3] Intended scopefapplicability of method, regarding analyte(s), matrix(ces), and concentration ranges
(LOD/LOQ) and whether the method is quantitative or qualitative,
(04) A concise but complete explanation of the principles of the method, including the chief chemical
reaction or reactions on which it is based, if applicable.
@ COLLABORATORS: Qualify the collaborators:
(a) State whether study is planned in cooperation with any other organization.
) State number of planued collaborators.
c) Tell how collaborators/Taboratories will be selected.
(d List the collaborators who have already agreed to participate with their full contact information
(name, title, affiliation, mailing address, phone namber, fax number and email addresses) when
availabie
(5) STUDY DESIGN: Outline the design of the study: number of materials, number of blind duplicates or
Youden pairs, nomber of blanks, number of positive and negative controls, where applicable, and namber of
analyte levels.
(6) TEST SAMPLE PREPARATION: Describe preparation of test samples:
(a) ‘What will be the individnal materials? What is the matrix, what is the analyte, and at what
concentration? _
) How will analyte/matrix combinations be prepared? By spiking or as naturally occurring materiais?
{c) How will actnal content be determined? If using a reference method to determine actual content,
how will the reference method be determined to be in control? How will the reference method be
selected?
) What othier analytes or contents of interest to this test (interferences, etc.} will be included in
materials?
{e) Comment on Homogeneity of the samples (sce Appendix E of this manual)
{D ‘What will be the blanks, if appropriate?
(g What quality control measures will be followed to assure content of samples?
®) What stability data are available and how is that information used?
® How will test samples be packaged and how will collaborators handle them upon receipt?
¥ METHOD: Write the method in AOAC style (see Format of AOAC® Qfficial Method™, example of the
method, Part 8 and AQAC website):
(a) Include applicability statement (matrices, analyte concentrations
™ Write the method as a series of commands. For example, "add 10 mL," "stir the solution. "
AOQAC INTERNATIONAL .3 PART S
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©

@

@)

®
)

List Apparatus and Reagents as separate sections at the beginning of the method in a list format,
apart from the procedural steps. Stock items found in every laboratory that don't need special
preparation are listed. Concentrations of reagents and any directions for purification, preparation,
and storage and specifications of apparatus are essential elements of the method. Follow AQAC
policy on Equivalency of Products Used in AOAC® Official Methods™ (see Appendix A), and
describe apparatus and reagents generically in terms of performance and suitability tests.

If sampling, test sample preparation, or preparation of a standard curve is crucial or involved,
present the information in separate sections.

Describe procedural steps under the heading "Determination.” Be as explicit as possible in listing
details. (Example: volume and number of extractions; order of elution; critical times and
ternperatures; special specirophotometric conditions; size of containers, if important; vigorous or
gentle shaking or stirring; criteria for judging an end point; suitable stopping places for a lengthy
method; etc.)

Provide calculations with SI units if applicable.

Include any necessary alerts to critical steps, precautions, or warnings.

8) REPORT]NG RAW DATA: Provide instructions on how to report the data from the analysis. Give draft
data reporiing sheet (see Part 7 for example of the reporting form.)

()] ANALYZING RAW DATA: Indicate how the data will be analyzed. Indicate what method performance
statistics will be determined from study design (recovery, RSDy, RSDk, sr, sz, HORRAT, etc.). See
" Appendix D of the OMA (Pant 6) for additional information.

(10)  APPENDICES or FIGURES AND TABLES: Provide examples of the the draft letter to collaborators that
would include the information on the study, e.g., type of analysis, equipment and reagents Tequirements, the
intended date of beginning of the study, length of the study, time frame for reporting results of analyses, etc.
See Part 7 for the example of z letter to collaborators, solicitation postcard, eic.

(1D SUPPORTING DATA: See Checklist for Protocol Design of Collaborative Studies (Appendices Q and R).

AOAC INTERNATIONAL 4 PART &
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QUICK & EASY!
FORMAT OF A COLLABORATIVE STUDY MANUSCRIPT
Refer to the ACAC website for examples of collaborative studies (www.aoac.org).
. Tide-Title of manuscript that epds with ":Colfaborative Study.”

. Author(s)- provides authors’ full (e.g. no initials) names and contact isformation.

. Abstract-Specific information on the meihod and study.

. Introduction-Information on why collaborative study was conducted, how many collaborators
participated in the study, previous work done, and information on compound or process that was
studied,

o Collaborative study-Information on matrices and number of test samples tested, test sample

preparations, instructions for collaborators, ete.

. Method-Written in AOAC style.

. Call’abamtars'; commenis-Any comments and suggesiions received from collaborators and information
on how they were addressed by the Study Director, e.g., incorporating instructions inte the method,
ete.

. . Results and Discussion-Information on type of statistical analyses performed on raw data, reasons for
rejecting some of the data, discussion of results with references to iables and figures, discussion of the
method performance, etc.

. Recomniendation-Study Director's recommendation to adopt method First Action.

. Acknowledgmepts-Full names and addresses of all collaborators that participated in the study,

. References-All references cited in the text.

Collaborative Study manuscripts and supporting documentation can be directly submitted to AOAC by using our
website (www.aoac.org). Examples of collaborative stedies for the 10 methods committees are located on our
website (www.aoac.org). :

AQAC INTERNATIONAL 5 PART 8
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FORMAT OF A COLLABORATIVE STUDY MANUSCRIPT

Your manuscript may be in either of two categories: (1) a preliminary or first manuscript in which you give the
background of the problem, describe a method that you either devised yourself or selected for study, and present data
obtained in your own lzboratory (such as optimization studies, ruggedness testing); or (2) a manuscript of a
collaborative study, either successiut or unsuccessful. If your manuscript does not secem to be in either of these two
categories, you may still be able to adapt these guidelines for your particular situation. Alternatively, contact ACAC
OMA/PVM department for special instructions.

1. PRELIMINARY OR FIRST MANUSCRIPT (OPTIONAL)

Choose a tile. Be explicit and descriptive enough to give an idea of your approach. Include matrix, analyie and
technique. For example, Determination of Ochraioxin A in Baby Food by Imemunogffinity Column Cleanup and
HPLC.

Include your complete name, address, and phone number. Add a footnote identifying the manuscript as your Study
Director manuscript. Include the exact title of your study and, if appropriate, the year(s) of poster presentation at the
Annual Meeting in the footnote.
Include the following in your introduction:

2. The pirpose of the study.

b. A brief summary of previously published work directly relaied to your problem and a statement of

how your work is related to previous work. Inclnde pertinent literature references. This may be a
"why I did this stdy and why the proposed method is better than the existing method” statement.

c. A description of your approach to the problem and a brief statement of whether your work was
successiul.
d. A concise but compleie explanation of the principles of the method, including the chief chemical
»  reaction or reactions on which it is based, if applicable.
e. Why the method is important to the scientific commumity and needed.
f. If a reference method is nsed, it should be described.

Write the method in AQAC style, as follows:
a. Write the method as a series of commands, e.g., Add 10 ml or Stir solution.

b. List Apparatus and Reagents as separate sections at the beginning of the method in a Iist format,
apart from the procedural steps. Stock items found in every laboratory that don't need special
preparation are not listed. Concentrations of reagents and any directions for purification,
preparation, and storage and specifications of apparatus are essential elements of the manuscript and
must be included. Follow AOAC policy on Equivalency of Products Used in AOAC® Official
Methods™ (See Appendix A), and describe apparatus and reagents generically in terms of
performance and suitability tests.

c. If sampling, test sample preparation, or preparation of a standard curve is crucial or involved,
present the information in separate sections.

d. Describe procedurs] steps under the heading *Determination.” Be as explicit as possible in listing
details. [Example: volume and number of extractions; order of elution; critical times and
temperatures; special spectrophotometric conditions; size of containers, if important; vigorous or
gentle shaking or stirring; criteria for judging an end point; suitable stopping places for a lengthy

AGAC INTERNATIONAL 6 PART 8
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method; etc.]

e. Provide calculations if applicable.
f. Include any necessary alerts to critical steps, precautions, or wanings.

Describe your experimental plan, for example, the number and types of commodities studied. Present experimental
resulis, preferably in tables or figures. Tables and figures should have detailed titles or legends.

Discuss or clarify your data wherever appropriate and draw suitable conclusions.
Make a recommendation of sorne type. For example: "Coligborative study of the method is recommended.”
Provide complete and accurate bibliographic references for any literature citations in the manuscript.

Collaborative Study manuscripts, protocols and supporting docmmentation can be directly submitted to AOAC by
psing our wehsite (www.aoac.org).

2. COLLABORATIVE STUDY MANUSCRIPTS

The following format should be followed when writing collaborative stody manuscripts:

Title—Use title from protocol or choose a title based on your study. Be explicit and deseriptive enough to give an
idea of your approach. Include matrix, analyte and technique. For example, Cholesteroi Analysis in Foods by Direct
Saponification-Gas Chromatographic Method: Collaborative Study. The titie of the collaborative study manuscript,
method and interlaboratory study results table must be the same.

Autho;fs}—-lncludc yoﬁr complete name, affiliation, mailing address, phone mxmber, fax number and email address.
Inchude in the footnote, if appropriate, the year(s) of posier presentation at the Annual Meeting.

Abstraci— Provide an abstract of the paper, however, do not send maruscript to publications at this time. Manuscript
will be published after OMA Methods Committee's approval for First Action.

Introduction—Include the following in your introduction:
a The purpose of the study.
b. A brief summary of previously published work directly related to your problem and a statement of

how your work is related to previous work. Include pertinent literature references. This may be a
“why I did this study and why the proposed method is befter than the existing method” statement.

c. A description of your approach to the problem and a brief statement of whether your work was
successful,
d. A concise but complete explanation of the principles of the method, including the chief chemical

reaction or reactions on which it is based, if applicable,
e. Why this method is importaut to the scientific community and needed.

Coilaborative Stady—Describe the design of your collaborative study. Include the number of collaborators, number
and nature of test samples, special instructions to collaborators, etc.

Method—Write the method in AOAC style (see Format of the AQAC® Official Methods™ in Part 8 and example of
the method):

a. Write the method as a series of commands. For example, "add 10 mi.," "stir the solation,®

AOAC INTERNATIONAL 7 PART 8
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b. List Apparatis and Reagents as separate sections at the beginning of the method in a list format,
apart from the procedural steps. Stock items found in every laboratory that need no special
preparation need not be listed. Concentrations of reagents and any directions for purification,
preparation, and storage and specifications of apparatus are essential elements of the manuscript and
must be included. Follow AOAC policy on Equivalency of Products Used in AOAC® Official
Methods™ (see Appendix A), and describé apparatus and reagents generically in terms of
performance and suitability tests.

. If sampling, test sample preparation, or preparation of a standard curve is crucial or invoived,
present the information in separate sectons.

d. Describe procedural steps under the heading "Determination.” Be as explicit as possible in listing
details. (Example: volume and number of extractions; order of elution; critical times and
temperatures; special spectrophotometric conditions; size of containers, if important; vigorous or
gentle shaking or stirring; criteria for judging an end point; suitable stopping places for a lengthy

method; etc.)
e Provide calculations with ST units if applicable.
f. Include any necessary alerts to critical steps, precautions, or warnings.

Collaborator Comments—Summarize any of the collaborators’ comments or experiences that were significant,

Results and Discussion—Present experimental results, preferably in tables or figures. Tables and figures should have
detailed tifles or legends. Give all collaborator results, kentify outlier resnits, by outlier test, not included in the
statistical calculations, by footnotes. See AOAC Guidelines for a Collaborative Study, Part 6.

Discuss and interpret the collaborators' results where applicable.

Recommendation—Make 2 recommendation to adopt the method as First Action.

Acknowledgements— Acknowledge the help of the collaborators; list each collaborator by name, address and
affiliation. Also acknowledge other help you have received. If you wish to recognize anyone whom you feel has made
significant and substantial contrimitions, you may include them as a co-anthor,

References—Provide complete and accurate bibliographic references for any literature citations in the manuscript.

Collaborative Shily manuscripts, protocols and supporting documentation can be directly submitted to AOAC by
using our website (www .aoac.org).

AOAC INTERNATIONAL 8 PART 8
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QUICK & EASY!

FORMAT OF AOAC® OFFICIAL METHODS™

. Tifle-Includes analyte being determined, type of matrix (matrices), and technique used for analysis.

. Applicability statemeni-Provides range or limits of determination as well as specific matrices.

. Precantion statement-Makes an analyst aware of hazardous materials used in analysis,

. Inverlaboratory study results -Table that presents performance parameters including matrices tested i a

collaborative study, levels of analyte(s), % recovery, RSD:, RSDg, sr, sz, HORRAT, number of
observations, ete (see Part 6 for complete list).

. Principle-Explains mechanism of the analysis.

. Appuoratus-Section that lists equipment that requires assembly or that has specifications critical to the
method performance. Do not use brand names. Describe equipment in terms of performance
characteristics.

. Reagenrs-Section that describes in terms of [')erformnnce characteristics.

. Preparation of test sample.

. . Determination-Describes the actual analysis.

- Calculations-Section that explains how to calcnlate final results; presented in a form of equation or
description.
. Oﬂze{-sections as needed.

Examples of methods writter in AOAC format for each of the 10 methods committees are Jocated on our website
(www.apac,6rg).
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FORMAT OF ACAC® OFFICIAL METHODS™

Introduction

AOAC® Official Methods™ are designed to be performed by txained scientists who staff the analytical laboratories of
regulatory, industrial, and research institutions concerned with agricualtural products, food, drogs, environmental
media. Because many of the methods are used to define the legal status of regulated materials, it is essential that
directions are mmiformly mnterpreted by both the regulating and repulated laboratories. This attribute leads to the basic
AOAC requirements of reporting: clarity, completeness, consistency, and brevity.,

The AOAC style used for preparing methods for publication in the Qfficial Methods of Analysis of AGAC
INTERNATTONAL includes the following essentials:

(1) Standardized format that follows the order of laboratory operations.
(2) Use of the imperative mode.
3 Cross-references to identical reagents, apparatus, and operations.
(4) Use of standardized definitions, terminology, and style.
(5) Use of accepted abbreviations and simplifications.
(6) Use of SI units
N Methods should be written as complete and self-contained as practical.
&) Normality should be referred in terms of Molarity.
) ppm should be changed to mg/kg or mp/L

ppb should be changed to ng/g or ng/mL

ppt should be chanped to pg/g or pg/ml.

The following publications will be useful in conjunction with the preparation of methods of analysis:

(1) "Definitions of Terms and Explanatory Notes,” in Official Methods of Analysis of AGAC
' INTERNATIONAL, (Includes abbreviations and symbols used in OMA, See Appendix D.)
2 Handbook for Authors of Papers in Journals of the American Chemical Society, American Chemical
*  Society Publications, 1155 6th St, NW, Washington, DC 20036, USA,
3 Reagent Chemicals, American Chemical Society Specifications, American Chemical Society
Publications, 1155 16th St, NW, Washington, DC 20036, USA.
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EDITING METHODS IN ACAC STYLE

This editing section is for the method author. Before submitting your method to AQAC INTERNATIONAL, you
should do the following:

The language of the method should be concise and completely free from ambiguity (see example of method edited in
AOAC style}. Conciseness is desirable, both to ensure clarity and to save space. Whenever there is a conflict
between clarity and style, clarity is more important. Points that shonld be considered in editing are listed below:

1. Present Tense and Imperative Mode

Check sentences that do not begin with a verb and change them, if feasible, to the fmperative mode (e.g. Pipet 10
mL..., Stir..., etc.). Exceptions are: use of adverb modifier ("Accurately weighi..."), prepositional clause ("For
refined sugars, use..."), permissive statements ("Ferzic hydroxide may be uvsed..."), and statements in the "Principle”
section. .

2. Abbreviations

Most abbreviations are the same as those used by Chemical Abstracts. Do not use abbreviations in titles and headings.
See the Definitions of Terms and Explanatory Notes in Appendix D.

3. Repetition snd Redundancy

Eliminate repetition and redundancy as far as possible; use only for emphasis. Do not use "distilled" with water,
"concentrated” with common acids, "95% " with alcohol, or "ACS" with reagents covered by ACS specifications.
These are understood by definition.

4. Formulas and Chemical Names
In general, use the chemical formula when the compound is easily recognizable. Use the chemical name at the
beginning of a sentence (rare) for more complicated organic structures, and where the formula is longer than the

name. Follow Chemical Abstracts nomenclature, in general. Check the speliing of all chemical names. Be sure that
the correct mumber of moiecules of water of hydration is nsed.

5. Consistency

Watch for internal contradictions in the text: volumes that do not add up or that exceed the capacity of the container;
too abrupt a {ransition from one operation to another (2 line may be omitted); and impractical or impossible numbers
{e.g., 100 g NaCl will not dissolve in 100 mL water).

6. Cross-references

All new AOAC methods should be written as complete and self-coﬁtained as practical. Do not refer to other AGAC
methods. If part of a procedure in an Official Method™ is taken froin material previously published elsewhere,
incorporate those steps in the method rather than referring the analyst to another publication.

7. Definitions

The section "Definition of Terms and Explanatory Notes," Official Methods of Analysis of AOAC INTERNATIONAL,
is the basic guide to conventions and consistency (see Appendix D).

8. IHustrations
If symbols are used on the figure, include an explanation in the caption or text.

9. Tables
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Provide descriptive titles for tables. Explain any obscure headings in a footnote.

10. Bibliographic References

Check ail references for accuracy. Use standard Chemical Abstracts abbreviations for Jowrnaf titles. In general
avoid references in method. Cite background references in the "Introduction” or "Discussion” section of the
collaborative study manuscript -- not in the method. If part of a procedurc in an Official Method™ is taken from
material previously published elsewhere, mcorporate those steps in the method rather than referring the analyst to
another publication.

11. Terminology

For names of chemical compounds, use the spelling, hyphenation, and word division given in Chemical Abstracts.
Use a national pharmacopeia for names for drugs. Use ISO nomenclatare for pesticides and Codex nomenclature for
names of food additives and color additives.

12. Safety

All methods must be reviewed agaiust the Safety Checklist (see Appendix H) for potential hazards. Authors and
editors should become familiar with the general criteria set forth in the introduction of the chapter on Laboratory
Safety (see Appendix C) They should antomatically incorporate cross-references to the safety statemeni(s), or bring
questioned conditions to the attention of the Committee on Safety for resolution,

Decisions regarding inclusion of safety statements should be practical, recognizing that overuse will be self-defeating.

Methods that create toxic, obroxious or environmentally hazardous fumes and wastes should contain praétical
directions for disposal.

13. Checking Edited Copy

The author must review a copy of the original version and edited copy to ensure that there has been no change in
meaning, to correct typographical errors, and o answer any questions posed by the editor.

14. Proofreading

The anthor must review the typeset method for accuracy.
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GENERAL STYLE GUIDE

The main sections of a method should flow from one operation to the next as they will be performed. Interruptions in
operations for preparing reagents, assembling apparatus, and making standard curves must be kept to a minimum.
Similar methods in the Official Methods of Analysis of AOAC INTERNATIONAL should be exarmined for guidance.

The main sections of a method and possible major subdivisions in lengthy methods are as follows:

1. Title

The title of the method should state the substance being determined (amalyte) in terms of its common name, with
chemical name (as used by Chemical Abstracts), trade names, and/or synonyms given in parenthesis. The placement

of a method within the chapter is included in the top, left-hand comer of the method. Title inchides analyte being
determined, type of matrices, and fechnique used for analysis. For example,

AOAC Official Method 2001.01

Determination of Trans-galactooligosaccharides in Selected Food Products by Ion-Exchange Chromatography

Proposed First Action 2001

2. Applicability Statement

Applicability statements must be definitive, and must state the matrices for which the collaborative stady was
conducted and approved. This section is also used to include the scope and sensitivity of the method; its applicability
to certain types of test samples and its non-applicability, because of interference, solubility, or other reasons, to other
types of test samples. Statement about 1imit of detection and limit of quantitation must be listed here if given and
defined appropriately. (Miller, J.C, and Miller, J.W., Statistics for Analytical Chemistry First Edition, 1984,
reprinted 1986; Ellis Horwood, Publishers, Chichester, England, ISBN 0-85312-662-3. Second Edition, 1987. Third
Edition, 1993, Ellis Horwood, Publishers, Premtice Hall, London. ISBN 0-13-030990-7. For example,

f {Applicable tc'; the detection of fluoride in peanut batter at concentrations of 0.8-20D mg/kg)

3. Cantion Statement

Special safety or operational precantions that are generally applicable throughout the method are also placed into this
section. Safety statements or cross-references applicable to a single reagent or operation are inserted at the specific
poini of applicability (see Appendix I, Safety Checklist). Remove the repetitious statement of the need for safe
handling of solvents, acids, and alkalis and proper disposal of waste solvepts. Make sure you include unusual
situations that require specific advice, particularly with regard to disposal and destraction. Do not refer to Appendix
B, the safety chapter in OMA. For example,

Caution: Listeria monocytogenes infections can couse fetal death. It is recommended that pregnant women avoid
handling this organism. Attention should be given to sterilization of contaminated equipment and media before
disposal or reuse. .

4. Interlaboratory Study Results Table

Immediately following the precantion statement, the method must also contain statistical information if the
collaborative study provides sufficient information with regard to the reliability of the method. The required statistical
study results are sr, sz, RSDr, RSDr, HORRAT, % Rec, mean; # of labs retained after eliminating outliers, and # of
outlier labs removed (see Part 6) and should be presented in a table. For example:
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Fe& Table 2001.xxA for Interlaboratory study results that support acceptance of the method.

Table xxx.xx. Interlaboratory Study Results for...

Material No. of Mean'. Recovery | Repeatabili Reproducibility
‘Matrix| Level, Labs | (units) © | RSD;(%) | RSDr ' HORRAT®
| (units) ®) % (%)

3 5 = pumber of labs retained after eliminating outliers, (b) = number of labs removed as outliers
© when applicable

5._ Principle

The method should include a statement explaining the purpose of various steps during analysis and the basis of
unfamniliar or unusnal reactions. For example, the method for the alkaline titration of cyanide with silver nitrate was
the subject of many letters that pointed out an apparently incorrect stoichiometric factor. An insertion was made in
the method to the effect that 1 Ag is equivalent to 2 CN in that reaction. The principle should establish the scope of
the method and purpose. For example,

A. Principle

Trans-galactooligosaccharides (TGOS) and lactose are extracted from a test portion with hot phosphate buffer. The
extract is treated with B-palactosidase to hydrolyze TGOS and lactose. Both the initial and the treated sclution are
‘analyzed using high performance apion exchange chromatography with pnlsed amperometric detection (HPAEC-
PAD). In the first assay, free galactose and lactose are detenmined in the initial test solution. In the second assay, the
total amount of galactose released from TGOS and lactose is determined in the treated solution. TGOS are calculated
from concentrations of }actose and galactose.

6. Apparatus

Ordinary apparatus - beakers, flasks, funnels, etc, — which are usually part of the standard equipment of the
ordinary analytical laboratory, or which are Iisted in the catalogs of the larger supply houses, are not generally listed
in the apparatus section of a method. Common laboratory egoipment such as analytical balances and pH meters do
not need to be mentioned in a method. '

Apparatus that requires assembly and/or specifications, or which may not be readily available, is listed in this section.
Descriptions or specifications are preferred for assembled apparatus, however, line drawings or, in rare instances,
photographs may be included for clarity. With drawings, the scale should be indicated and the parts should be labeled
or coded. The source of commercially available apparatus used in the collaborative stdy and Official Method™
should be given, with complete (and correct) name, address, city, State, and zip code, A recent letterhead,
advertisement, or catalog shonld always be checked for this information. The annual Guide fo Scientific Instruments
published by Science and the Laboratory Guide published by Analytical Chemistry are usefuol for this purpose. All
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proprietary equipment must be described in performance language giving suitability tests where possible. Critical
parameters mmst be identified and defived, and system snitability standards must be established for non-proprietary
equipment or reagents so that the product can be defined generically and equivalency can be readily determined.
When writing a method, the author mmust refer and comply with the AOAC policy for Determination of Equivalency
of Products Used in Official Methods™ (see Appendix A).

If the equipinent must be operated in accordance with the structions supplied by the manufacturer, this may be
stated, as is frequently the case with flame photometers and spectrophotometers. Checking the reliability and aceuracy
of instruments is an implied function of the operator as is calibration of weights and volumetric apparatus. Convenient
calibration standards for both wavelength and absorbance seales of spectrophoiometers are given in Definitions of
Terms and Explanatory Notes (see Appendix D).

Chromatographic colurmms.
When several columns must be prepared for a single method, a separate section may be used. For example:
(a) Colurnn 1. (1) Lower layer— Mix 3 g diatomaceous earth and 2 mL citrate buffer; transfer to tube

and tamp. (2) Upper layer - Add 0.5 mL aliquot of extract. Add 3 g diatomaceous earth, mix, and
transfer to tube. Dry-wash beaker with 1 g diatomaceous earth and add wash to colurn; tamp and

add glass wool pad.
() Column 2. — Mix 3 g diatomaceons earth and 2 ml. 1.0M K2HPO: (17.42 g/100 mL); transfer to
tube, tamp, and add glass wool.
Gus and liguid chromatography:

Because of the numerois parameters involved in gas or liquid chromatographic equipment, a separate section may be
devoted to this type of apparatus, including preparation of columns. The following items should be included (adapted
from 3. Agric. Food Chem. 17, 160 (1969)):

(2) Apparatus — Performance criteria are preferred over specific manufacturer's makes and models.
*  Summarize, if feasible, performance requirements by specifications as in examples below:

1 Monitor performance of gas chromatograph by noting separation of campesterol and
sitostero] expressed as peak resolution = 2D/(C+B), where D = distance between the 2
peak maxima, C = campesterol peak base width, B = beta-sitosterol peak base width.
Peak resolution should be <1.6.

2) Optimum conditions for gas chromatographic separation are obtained when peaks. for
solvent, methyl enanthate standard, and formic acid are completely resolved. Conditions
vary to some degree from instrument to instrament and should be experimentally
reestablished.

(3) Select as operating voltage that voltage at which heptachlor epoxide canses ca 40-50% full-
scale recorder deflection. Check linearity of system from 0.2 - 2.0 ng heptachlor epoxide.

Detector type, such as thermal conductivity, flame ionization, electron capture, etc., and associated
parameters such as recorder range, detector voltage, and bridge current must be described.

(b) Colinn length and diameter -- Inside diameter is preferred, but outside diameter and wall thickness,
particularly if this is commercial usage, may be indicated. Materials: glass, copper, stainless steel,
etc. Packing: weight percent of liquid phase on support. Give mesh size and pre-treatment of
support. Supply sources of materials. Capillary: only liquid phase or support-coated liquid phase.
Conditioning: if necessary. ‘

) Conditions — Temperatures: injection, column, detector jsothermal or programmed (give initial and
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final temperatures and rate of temperature rise); e.g., "Temperatures (°C) - injection 250, column
135, detector 235." Flow rates: carrier gas (mL/min at exit port), other gases; e.g., "Flow rates
{ml./min)}-N 25, H 25, air 300."

{d) Analyte solution — Quantity (mL) injected, solvent, if used, retention time (minutes or distance),
retention time relative to reference compound and internal standard, if used.

(e) Chromatogram — Recorder response for specific quantity of standard; resolution in terms of
separation of specified compounds; peak measurements and baseline correction; calculation.

For example,

Apparaius and Materials

a) High performamce amion-exchange chromatograph (HPAEC). — Ligquid chromatograph gradient pump,
-gas modnle, microinjection valve, pulsed electrochemical detector (1.0-mm diameter gold working
lectrode and a pH-Ag|AgCl combination reference electrode; the titanium body of the cell serving as the
ter electrode) working in pulsed amperometric detection mode (PAD), antomated sampler (Dionex
orporation, P.O. Box 3603, Snnayvale, CA 94088-3603, USA, USA +1-408-737-0700, Fax: +1-408-730-
3, or equivalent) and data integrator (Shimadz, 1 Nishinokyo Knwabaracho, Nakagyon-kn, Kyoto 604-
511, Japan, Phone: +81:75-823-1111, Fax: +81-75-823-1361, or equivalent.)

HPAEC conditions — Column temperature, constant 4 0.5°C between 20-30°C, preferably 20 + 0.5°C;
flow rate, 1.0 mL/min; injection volume, 20 uL; detector sensitivity, analog range 1-3 pC. See Table
2001.01B for eluent gradient and Table 2001.01C for detector time program, Parameters may be varied in
order to optimize chromatography.

Tatile 2001 018 £x cuent gradient and Tedile 2001.61C for detector firre program. Paasreters pmy be vadad inander to
optimize crormstography.

Tl 200L.01R Efvent grafient fr FEPARC PAD anadysic
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Table 2001.01C Detector progrzem foe BPARGPAD
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() Coliznn.— CarboPac PA-1 Pellicular anion exchange resin, 250 x 4 mm id with 50 x 4 mm id guard
column of same resin composed of snlfonated ethylvinylbenzene-divinylbenzene particles agglomerated with
BS0xm of Micro Bead quaternary amine-functionalized latex, or eguivalent.

(c) pH-meter. — Temperamre compensated, standardized with pH 4.0 and 7.0 buffer solutions.

(d) Plastic vigls. — 50 mL, with screw caps, resistant to temperatures up to 100°C,

fe) Water baths,— With shaker. maintaining 60 + 2°C apd 80+ 2°C.
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7. Reagenis

Do not list common reagents that would ordinarily be expecied to be availible in a well equipped analytical
lIaboratory. As in the apparatus section, describe reagents in terms of critical performance characteristics, rather than
brand names. ' '

Reagents without specifications are automatically reagent grade, conforming to the specifications of the American
Chemical Society (ACS) when such specifications exist. If there are ne ACS specifications, the best available grade is
understood. Designate Reference Standard reagents available from NIST, BCR, USP, etc., as such, e.g., "USP
Reference Standard Digitoxin,”

The "Reagents” section is also used for materials requiring directions for preparation, purification, or standardization
and must be included. Standard compounds will often need specifications or a source of supply (see Apparatus section
6 for designation of suppliers).

List reagents in whatever appears to be the most convenient sequence: alphabetically, order of use in method, or
systematically: pure compounds, standard solutions, solutions of approximate strength, and indicators.

For completeness, note the following points: indication of stability, particularly of solutions; designation of anhydrous
or number of moles of water of hydration for hydratable compounds (particularly important in buffer solutions and
media); alternative use of 2 homologous alcohol, or special denarured alcokol, for pure alcohol (see "Definitions of
Terms and Explanatory Notes, Appendix D).

Strength of selutions:
(D Common acids and ammonia are always the concentrated reagents, unless otherwise specified.

) Express dilutions as molarity (0.03 M), or by a parenthetical expression [HCI (3 + 2)] where the
first number always refers to the volume of reagent and the second to the volume of diluting solvent
»  (which in most cases is understood to be water). For muitiple mixtures, use the form:
alcohol+acetate+ether (3 + 4 + 1),

(3} Express reagent concentrations in terms of weight/volume percent, unless otherwise specified. An
"x%" solution means that x g of material is dissolved in water or other solvent and diluted to 100
mL. However, avoid use of percent in the case of liquids with a density appreciably different from
that of water (e.g., sulfuric acid), Because of possible ambiguity, use form (2) above with liquids or
specify whether weight or volumne is meant, e.g., (w/w), (w/v), or (v/v). Note that when a
compound kike hydrochioric acid, sulfaric acid, alcohol, efc., is nsed in a non-reagent sense (i.e.,
the material being determined), it means the compound itself, imless otherwise specified [e.g.,
formaiin = 37% (w/w) HCHO in water].

4) Although "alcokol” is understood to be the 95% azeotrope, express all other dilutions in terms of
the amount of the actual compound present as prepared by the following dilution role:

An "x%" alcohol solution is prepared by diluting X mi. 95% alcohol to 95 ml, with water. When
anhydrous alcohol is meant, specify as such.

Standard solutions:

Indicate the material first. If dilutions are required, designate them as stack (if storable), intermediate, and working
solutions. Indicate concentration immediately following the title. Note these examples:

(@) Manganese standard solution, 50 mg/mL~- Dissolve 50.0 g pure Mn metal powder in 20 mL 0.1 M
F50: and dilute 1o 1 L with water,
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(b) Riboflavin standard solutions— (1) Stock solution, 100 mg/mL— Dissolve 50 mg USP Reference
Standard Riboflavin, previously dried and stored in dark in desiccator over P20s, in 0.02 M acetic
-acid to make 500 mL. Store under toluene at ca 10°. (2) Infermediate solution, 1.0 mg/ml— Dilute
100 mL stock solution to 1 L with 0.02 M acetic acid. Store under toluene at ca 10°. (3) Working
selution I, 1.0 mgfml~ Dilute 10 ml intermediate sohgion to 100 mL with water. Prepare fresh for
each assay. (4} Working solution 2, 0.1 mg/ml~ Dilute 10 ml. intermediate solution to 1 L with
water. Prepare fresh for each assay.

‘When a number of components are measured in the same method and a separate standard solution must be prepared
for each, or if the preparation of the standard solutions occupies a fairly large portion of the reagent section, a
separate section on "Standard Solutions™ may be used. Multiple component standard solutions could be written as
follows:

Methyl 9,10-dibromostearate (DBS) and methy! 9,10, 12, 13-tetrabromostearate (TBS) standard solutions —
Pipet 3, 5, and 10 mL (6, 10, and 20 mg) DBS standard solution into 3 separate dry conical flasks and add
3, 5, and 10 ml. (3, 5, and 10 mg) methyl pentadecancate (M¥D) standard solution te each. Similarly
prepare TBS-MPD solutions. Treat each solution as follows: Evaporate solvent with N at 40°C. Add 25 mL
1% Na in methanol and 12 ml anhydrous benzene, and refiux 1 h. Cool, and wransfer to 125 ml separator
containing 50 mil. water. Acidify with 1.0 M H2804 and extract with three 30 mL. portions of ether, using
first 30 mL to rinse fiask. Combiue ether extracis in second separator, wash with two 10 mL portions of
water, dry over anhydrous N80, filter, and evaporate solvent on rotary evaporator at 40°C. Dissolve
residue in 3 mL ether.

For natural product reference standards, e.g., mycotoxins, supply the following information: the sonrce of the
compound and the method of isolation, the method of purification and criteria of purity, stability data under
conditions of dispensing and use, and the method for checking concentration and purity.

Buyffers:
Indicate the nature and pH of the sohrtion. Always indicate the hydration state of the salts used, e.g.:

" Phosphate buffer solution, pH 8- Dissolve 16.73 g anhydrous KzHPO« and 0.523 g anhydrous K:HPO: in
water and dilute 10 1 L.

Water:

"Water" unqualified refers to distilled water, except where it does not mix with the determination, as in a water bath.
If deionized water may be used, insert a statement to that effect in the "Reagents” section or in an introductory or
parenthetical statement at the beginning of the method or determination.

Purification:

When solids are to be purified by recrystallization, specify the preferred solvent, temperature, and initial solid-to-
vahnne ratio. When liquids are purified by distillation, specify the characteristics of the starting material and the
boiling point range of the desired fraction, and state the fraction of the first distiltate and residue that should be
discarded.

If pre-purified material is available, indicate the source and any physical constants that are important in checking
purity.

Media:

Microbiological media are often not well characterized chemically. A particular effort should be made to obtain the

exact formula prepared and used by the originator or user. Media designated by an investigator's name may often be
found to have several different compositions. When acceptable, use the formulas already given in Official Methods of
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Analysis of ACAC INTERNATIONAL, under disinfectants, antibiotics (in feeds), or microbiological methods.
Prepared or dehydrated media may be used, provided directions for preparation by the analyst from the basic
ingredients are incorporated.

In the media statement, specify the hydration state of the salts used and the pH of the medium (before or afier
sterilization), and how to dispense and sterilize,

In a series of methods vsing the same buffers and media, or with minor modifications, use a combined "Reagents and
Media™ section for 2ll the methods as is done for the microbiological methods in feeds,

For example,

C. Reagents

(¢) Phosphate buffer. — 0.2 M, pH 6.0. Dissolve 22.0 g KHzPQ4 and 6.0 g KzHPO4 #3H20 in water and dilute o 1
L. Sterilize 30 minutes at 120°C in the autoclave.

(B) Hydrochloric acid. — 1 M. Dilate 8.3 mL HC! to 1 L with water.

(c) Sodium hydroxide solution. —- 50%, carbonate-free, density 1.54 kg/L. To 100 g NaOH, containing 4+ 1%
NzCOs, add 100 mE water. Stopper and swirl until solution is complete. Let stand vntil Na2COs has settled, leaving
a clear liquid (about 10 days). Keep tightly closed when oot in use.

(d) Sodium kydroxide solution. — 1 M. Dilute 54 ml. NaOH solution, ¢, to 1 L with COz-free water.

Apparatus and Reagents:

If a method contains either a single apparams eniry or a single reagent entry, they may be combined into a joint
section tifled "Apparatus and Reagents” {or "Reagents and Apparatus”).

8. Preparation of Calibration Curve

If a calibration curve is prepared by condocting a series of standards throughout the entire determination, place this
section at the beginning or end of the method with directions to treat the specified standards as in the determination.

If the calibration curve is prepared at only the final determinative step, place the section before the detenmination as a
special section. With this arrangement, most of the conditions of the final measurement can be placed here and need
not be repeated for the determination. Scme of the points to be checked, with special reference to spectrophotometry,
are; o

1) Preparation of a seties of standard solutions in the concentration range of interest;

(2) Volumes of reagents to be added and the order, waiting periods, temperatures, and dilution to final
volume, if pecessary: )

3 Optimum instrument settings for gain, slit width, response, speed, dram drive settings, cell length,
etc., or instractions on how to obtain these settinps:

(4) Directions for preparation of positive and negative control solutions, blanks, and reference
solutions;

5 Spectral range of inferest;
&) Procedure for making background corrections;

D Plotting of absorbance (A) or transmittance (T) against concentration or absolute quantities; and
®3) Frequency that the calibration curve should be repeated.

9, Pre tion of Test Je
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This section contains the directions for preparing 2 homogeneous analytical sample; dissolving, dispersing, or diluting
the test portion; and preparing a solution that is ready for separations or determinations. It may also contain several
alternatives in accordance with the nature of the starting material or in the concentration of the active ingredient,

For example,

D. Preparation of Test Sample

Homogenize liquid laboratory samples immediately before analysis. Cot or shatter hard materials to pass
through a 1 mm 2 sieve (No 18).

When a method is applicable to a wide range of component concentrations where different test portion weights and
dilutions are required to bring the final concentrations into the measurable range, a table of weights, volumes,
dilntions, and dilution factors applicable to specific concentrations or ranges are convenient. This section need not be
included in short methods,

Significant figures:

Maintain consistency in the degree of accuracy required in various measurement steps. There is no need to weigh a
test portion to five significant figares in a spectrophotometric method where the final absorbance measurement yields
data with only three significant figures.

The phrase, "Accurately weigh approx. x [test portion] and record to the nearest y units” means that the weight taken
should be + 10% of that specified but that the weight shonld be known to the number of significant figures
commensurate with the other determinative steps in the method.

In general, a measorement is understood to utilize the full degree of sensifivity of the instrument, e.g., 0.1 mg for an
analytical balance; 0.01 mL for a buret or pipet. The staterent, "accurately weigh" or "pipet,” needs no further
qualification, i.e., "accurately weigh about 5 g (to 5 significant figures)” or "pipet 10 mL" means 5.xxxx g or 10,00
mL, respectively. Alternative expressions, usuzlly for emphasis, that may be used are: *Weigh 5.000 g" or "Transfer
3.00 mL [from buret}.” Do not use the redundant forms, "accurately weigh 5.000 g..." and "Pipet 10.00 mL," unless
the exact specified quantity is required.

“Recommendations for Preparation of test samples for Collaborative Study Manuscript of Microbiological Methods”,
J. Assoc. Off. Anal. Chem. 70, 931-937 (1987).

“Biological/Pass-Fail Task Force Report”, JAGAC, 70, 348-349 (1987).

"Validation of modern methods in food microbiology by AGAC INTERNATIONAL collaborative study”, Food
Corgrol, 7, 19-29 (1996)

"Three validation programs for methods nsed in the microbiological aralysis of foods', Trends in Food Science and
Technology, 7, 147-151 (1996)

10, Determination

If 2 method is fairl;.; straightforward or consists only of a single major step, place all operations directly under the
statistical parameters of the method. If the method is complex, however, divide the determinative step into several
parts which may be characterized by the type of operation performed. The chapters on metals, patural poisons, and
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pesticide residues contain numerous examples of special section headings that, if properly selected, give an outline of
the method.

All critical control points must be identified. Indicate when 2 determination may be interrupted overnight. Even more
important, indicate when a determination may not be interrupted. Indicate limitations of determinative steps that
appear to be precise but in practical terms are not. Examples: "Dry to constant weight” should indicate the weight
deviation which is considered as constant, e.g, +1.0 mg or 40.5 mg; "Color is stable” should indicate for how long;
"Read color after 5 min"* should indicate the time range which is satisfactory, If the method is empirical, emphasize
this fact so that the analyst will make a deliberate effort to mainfain constant conditions from test sample to test
sample. If steps in various parts of the method are the same, nse identical wording throughout the method; do not use

synonyms, For example,

E. Determination of Lactose and Galactose

(1) Preparation of test solutions for HPAEC-PAD analysis.— Dilute the centrifuged filtrates from
.F with 3% acetonitrile, g, so that galactose and lactose contents are within the working standards
concentration range. It may be necessary to vse 3 different dilution factors, depending on the nature
of the test materials. Guide values and denotation for dilution factors can be found in Table
2001.01D.

Table 2601.01D Guide values for dilistions for HPAEC-PAD analysis

Laboratory sample cafegory. M (2) Dy D; Dy
Yogurt drink (4-7% TGOS} 2.5 25 250 100
Fruit syrup (14-18% TGOS} 1.5 10 300 106
Custard {4-7% TGOS) 2.0 4 200 100
Orange juice {(4-7% TGOS) 25 3 125 30
Biscuits (7-10% TGOS) 20 6 200 60
_Cereal (4-72% TGOS) 1.0 5 200 200

D, = Dilution factor of galactose in assay A
D2 = Dilution factor of gelactose in assay Az
D; = Dilution factor of laciose in assay A:

(2) Determination.— Use the same type of integration for the test solutions and for the standard
working solutions by choosing the same peak width, threshold settings, and other integration
parameters. Carefully control the baseline selection by extending the baseline next to the peak. Use
peak area for quantification.

First run the 4 calibration standards of each sugar to establish linearify. Then repeat the 4
standards. Between every two sets of standards, run 9 test solutions (e.g., WSy, WSz, W53, WS4,
initial test solution 1A, (dilution factor Dy), initial test solution 1A; (dilution factor Ds), treated
solution 1A,, initial test sohution 2A; (dilution factor Dy), initial test sohution 2A, (Ds), treated
solution 2A,, initial test solution 3A1 (D1}, initial test solution 3A; (Ds), treated solution 3Az, WS,
‘WSz, WS3, WS, initial test solution 4A, (D1), initial test solution 4A, (Ds), treated solution 4Aa, efc.).
Continue this process until all test solutions bave been analyzed. Use average response facior from
the standards bracketing the test solutions to calcnlate sugar concentration for each test solution.

(3) Possible interferences.— Galactose is the most important parameter for the assessment of TGOS
content in the product. Inaccuracies in the determination of galactose after enzymatic hydrolysis of
test samples high in lactose like cereal and powdered milk based products, can influence the
measurement of galactose liberated from TGOS. Also non-selective hydrolysis of alpha-galactans
(e.g. carob powder) by R-galactosidase may occur, leading to erratic results. Use fresh enzyme

| preparations only.

11. Calcnlations

Calculations are included in a method for convenience to avoid the need for looking up factors and deriving
eguations, particularly when a series of multiple dilutions or aliguots are used at various steps in the method, In most
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cases, editors will transform egnations into the single-line form. Particutar care mmst be taken to ensure that there is
no ambiguity with regard to the entries in the numerator and the denominator. The following equation, aithough
mathematically clear, is often used incorrectly:

y=abx c
Mathematically this equation means: y = a/(b X c¢}. Authors usually intend it to mean:
y=(byx c,or{axc)b

Write an equation so that the interpretation can be followed easily. Use a separate line for each equation, unless the
equation is small and can be incorporated into the paragraph. If the equation is complex, add a simplified final
equation in which all of the numerical factors have been combined into a single defined constant.

When the equation includes initial test portion weights or specified aliquots, errors are often made by incorrectly
placing modified weights and volumes in the numnerator or denomipator. Therefore, the preferred form should be
similar to the following:

Component = (A of component/g test portion) x (total vol./mL aliquot) x (g std X % purity/A of sud)

I namerous or variable dilutions have been made, the volume relationships may be combined into a single dilution
factor which may be mathematically defined in a separate equation for sirple calculation, A dilution factor is the
final volume to which a solution is diluted, Vr, divided by the volume of the original solution, V., contained in the
final dilution:

F=Vi
Vo

For serial dilutions:

F=(VA X (Vi) X o
Vo) (Ve)

As a rule, use symbols in equations, defining them in a separate entry. Use A only for absorbance, W for weight, and
V for volume. To differentiate wmimown and standard, use the symbol alone for the unknown (A) and the symbol
followed by a prime mark for the standard (A"). Where several components are involved, differentiate the measured
values by sabscript symbols. Letters of the alphabet are best, especially if they can be related to the component being
measured, e.g., use Ap for absorbance of the phenobarbital component and Ay for that of its standard. Where 2
components have the same initjal feiter, use numbers or other letters. Do not italicize (underline) subscripts, becanse
these are often difficult to read.

For example,
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|7, Calculations

Calculate the initial (free) galactose, G, #nd (initial = final) lactose, Ly, contents in the buffered extracis
y A; and total (finaly galactose content, Gy, of the hydrolyzed solution A in g/100g product of test sample
sing the following formula:

G, =C o} DM ,—M., )|/ (FxMx1060)

where Cgr = mg galactose/kg in initial test solution Ay and F is a factor calculated as:

F={(M, x100)/(M,~M,)

G, = CoD (M =M, )|/ (FxM x100)

where Cor= mg galactose/kg treated solution in assay As.

L=C, x DM, =M., )|/(FxMx160)

where Cys = mg lactose/kg initial test solution in assay Ay.

Calculate galactose relgsed from TGOS (Gy) (/100 test sample):
G,=G,-G,—G,

rwhere Gy = galactose released ﬁum lactose = Ly/1.9,

Calenlate TGOS content (g/100g test sample):
TGOS =k xG,

where & = (180 + 162 u){(180 n}. n is the average number of galactose moieties in the TGOS molecules, For example, if n =
R kisid

12. Notes

A

In general, avoid use of notes at the end of the method. Incorporate their content at the appropriate place in the
method. If the note is applicable to the entire method, place it ar the beginning of the method directly under the
statistical performance parameters, €.g., "(Rinse all apparatus with dilute nitric acid).” Use the Principle section to
establish the scope of the method and the modifications necessary for products outside the scope. If modifications
bave been tested, place them in separate sections or subsections. Place special precautions, preparations, treatments,
storage conditions, stability, sources of supply, tests, purifications, specifications, and similar materials pertaining to
apparatas and reagents in their specific sections. If the Determination section includes special treatments for
interfering materials or elimination of certain steps in special cases, handle these as parenthetical statements, special
sections, or subsections. Place comments about when the method may or may pot be interrupied in the Determination
section.

Use parentheses sparingly and never for essential information. Comimas are often 2 satisfactory substitate. Avoid use
of the double and triple parentheses, except in formulas where they may be essential.

13. Automated Methods

Because of the many special parameters and requirements involved in automated analysis, follow the guidelines given
below:

(D) Principle — Indicate, in performance language if possible, the producis to which the method applies;
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(2)

3)

@

()

©

®

)

(19)

give applicable range and statistical information on accuracy and precision. Give reactions involved,
determinative technique, and any interferences.

Apparatus — List individual components of the automatic analyzer under a single heading when they
are part of the basic unit and give instructions for any modifications. List other items separately.
Submit a 1abeled flow diagram and separate diagrams of any specially constructed pieces of
equipment, Describe equipment generically, in terms of performance, so that equivalent eguipment
can be determined.

Reagents - Give concentrations of reagents and any necessary directions for purification,
preparation, storage, etc. State how long a standard solution or reagent may be kept before a fresh
one must be prepared, if this point is critical. Do not list stock items usually found in the laboratory
that need no special preparation. Indicate the amonnt of reagent used for each series of analyses.

Analytical system — Refer to the flow diagram and describe air and solution stream flows, Show
pump tube rates in ml/min of analytes, reagents, standard solutions, and air, and specify the punp
wobe material. Give inner diameters of critical interconnecting tubing and any other infornmation that
needs to be specified.

Start-up and shut-down of system — Give steps for starting and stopping the system, and the
procedare for leaving the system in satisfactory condition for the next series. Indicate troubles that
may develop and the means to correct them, e.g., irregular baseline, irregular peaks, poor
reproducibility.

Maintenance -- Indicate how to clean and maintain the equipment.

Checks and calibration -- Indicate how to check for proper operation of the system, including
checks for contamination, recoveries, linearity, drifi, and carryover. Give settings for various
controls {or condition to be maintained, e.g., temperature) and approximate readings that should be
obtained for range of concentration 1o be measured,

Preparation of calibration curve — If applicable, give directions, including instructions for handling
the blank.

Isolation of analyte -- Indicate how to prepare test solutions from original materials to be analyzed
by the method. Give general directions for the applicable commodities, not just for the paruclﬂar
comnmdltm used in the collaborative study.

Determination -~ State how many and in what order standards and analytes are to be analyzed and
whether replication is necessary. Indicate how to draw the baseline and report results. Provide
formolas for calculation if applicable.
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1.1

1.2

1.3

1.7

DEFINITIONS AND CALCULATIONS OF HORRAT VALUES
FROM INTRALABORATORY DATA

Definitions:

Replicate data are data developed under commaon conditions in the same
laboratory: simuitaneous performance, or, if necessary to obtain sufficient
values, same series, same analyst, same day. Such data provides
“repeatability statistical parameters™.

Pooled data are replicate data developed in the same laboratory under
different conditions but considered sufficiently similar that for the purpose
of statistical analysis they may be considered together. These may
include different runs, different instruments, different analysts, and
different days.

Average = x = sum of the individual values, x;, divided by the number of
individual values, n.
% = {Z x)n

Standard deviation = s; = [Z{x; - %)%n] *°
Relative standard deviation=RSD =s; x 100/ %.

Repeatability relafive standard deviation = RSD(r) or RSD;
The relative standard deviation calculated from within-laboratory data.

2 Reproducibility refative standard deviation = RSD(R) or RSDr

The relative standard deviation calculated from among-laboratory data.

Mass fraction. Concentration, C, expressed as a decimal fraction. For
calculating and reporting statistical parameters, the data may be
expressed in any convenient units (e.g., %, ppm, ppb, mg/g, Hg/g; pa/kg:

pall, pg/ul., ete.). For reporting HORRAT values, the data must be
reported as a mass fraction where the units of the numerator and
deriominator are the same: e.q., for 100% {pure materials), the mass
fraction C = 1.00; for 1 pg/g (ppm), C=0. 000001 = (E-6). See table, 1.8,
for other examples.

Predicted relative standard deviation = PRSD(R) or PRSDg. The
reproducibility relative standard deviation calculated from the Horwitz
formula:

PRSD(R) = 2C %15

Where C is expressed as a mass fraction. See table, 1.8.
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In spreadsheef notation: PRSD(R) =2*C “(-(').15).‘

1.8 HORRAT value. The ratio of the reproducibility relative standard
deviation calculated from the data to the PRSD(R) calculated from the
Horwitz formula:

HORRAT = RSD(R) / PRSD(R)

To differentiate the usual HORRAT value calculated from reproducibility
data from the HORRAT value calculated from repeatability data, attach
an R for the former and an r for the latter. But note that the denominator
always uses the PRSDR calculated from reproducibilify data because this
parameter is more predictable than the parameter calculated from
repeatability data:

HORRAT(R) = RSDr/ PRSD(R)
HORRAT(r) = RSD;/PRSD(R)

Some expected, predicted relative standard deviations are given in the
following summary table:

Concentration, C| Mass fraction, C PRSD(R) (%)
100 % 1.0 2
1% 0.01 - 4
0.01% 0.0001 8
1 ppm 0.000001 16
10 ppb 0.00000001 32
1 ppb 0.000000001 45

2.0 Acceptable HORRAT values

2.1 For interlaboratory studies:
HORRAT(R): The original data developed from interlaboratory (among-
laboratory) studies assighed a HORRAT value of 1.0 with limits of
acceptability of 0.5 to 2.0. The corresponding within-laboratory relative
standard deviations were found fo be typically one half to two thirds the
among-laboratory relative standard deviations, See 2.2.1.
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2.2

2.2!1

222

Limitations

HORRAT values do not apply to method-defined (empirical} analytes
{moisture, ash, fiber, carbohydrates by difference, etc.), physical
properties or physical methods {pH, viscosity, drained weight, etc.), and ill-
defined analytes (polymers, producis of enzyme reactions).

f~or intralaboratory studies:

Repeatability

Within-laboratory acceptable predicted target values for repeatability are
given in the following table at 1/2 of PRSDR, which represents the best
case.

Concentration, C PRSD(R) (%) |Target RSD(r)(%)
100 % 2 1
1% 4 2
0.01 % 8 4
1 ppm 16 8
10 ppb 32 16
1 ppb 45 22

HORRAT(1) ,

Based on experience and for the purpose of exploring the extrapolation of
HORRAT values to single-laboratory validation (SLV) studies, take as the
minimum acceptability one half of the lower limit (0.5 x 0.5 ~ 0.3) and as
the maximum acceptability two thirds of the upper limit (0.67 x 2.0 =~ 1.3).

Calculate HORRAT(r) from the SLV data:
HORRAT(r) = RSD({r)/ PRSD(R)

Acceptable HORRAT(r) values are 0.3 - 1.3. Values at the extremes
must be interpreted with caution. With a series of jow values check for
unreported averaging or prior knowledge of the analyte content; with a
series of high values, check for method deficiencies such as unrestricted
times, temperatures, masses, volumes, and concentrations; unrecognized
impurities (detergent residues on glassware, peroxides in ether);
incomplete exiractions and transfers and uncontrolied parameters in
spedcific instrumental techniques.

HORRAT for SLV.doc 2004-01-18 3



2.3

24 -

Other limitations and extrapolations

The HORRAT value is a very rough but useful summary of the precision in
analytical chemistry. It overestimates the precision at the extremes,
predicting more variability than observed at the high end of the scale

{C >ca 0.1; i.e., >10%) and at the low end of the scale {C <E-8; i.e., 10

ng/g; 10 ppb).

If the limit of detection is assumed fo be three times the standard deviation
of the blank, then the lower limit of analytical chemistry is delineated by an
interlaboratory relative standard deviation of about 33% (equivalent to an
intralaboratory relative standard deviation of 20-25%), as shown by
Thompson and Lowthian (J. ACAC Int. (1987) 80, 676). Indeed, the
raycotoxins paper of the HORRAT series (J. AOAC Int. (1993) 76, 461)
shows the number of false negatives in the interlaboratory environment
increases as the concentration decreases below about 10 ng/g. On the
other hand, a number of recent interlaboratory studies from the European
Union show HORRAT (R) values of 1.0 and below in studies of the
mycotoxins methods for numerous analytes and commodities at levels of
1 ng/g and below, reflecting a considerable investment in practice and
training.

Another observation of Horwitz that was confirmed by Thompson and
Lowthian is that the precision in analytical chemistry at any given
concentration does not improve with time, despite the advances in
analytical technology.

Example (for reported values of 17-18 ppm):
Value {g/g) Average StdDev  RSD(r) PRSD(R) HORRAT{r)

Day1 0.0000185

0.0000166

0.0000178

0.0000167

0.0000168 00000173 8.216E-7 4749 104 0.46
{0.0000008216)

Day 2 0.0000182

0.0000186
0.0000185
0.0000178
0.0000175 0.0000181 4.658E-7 2571 10.3 0.25

All 10 values: 0.0000177 7.637TE-7 4312 103 0.42

Interpretation: The target “best case” values for RSD(r) are ([1/2]*10.3) = 5.2%
((1/2]'PRSD(R}). The actual RSD(r) values are betfter than this, and falling well
within the prescribed acceptable HORRAT(r) region of 0.3-1.3,
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NOTE: For those not familiar with spreadsheet notation (Microsoft EXCEL), it

uses the following symbols:
* = Multiplication sign (x or center dot in mathematical formulae)

A = Exponential sign (superscript in mathematical formulae)
The + sign is used for addition, the - sign for subtraction, and the forward slash
“f* for division as in ordinary arithmetic.
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