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TECHNICAL OPERATING PROCEDURE

PROCEDURE TITLE: Determnation of kytetracycline (OIQ in the Edible Tissue
of Hsh FHllets

AREA OF APPLICABILITY:

A This procedure is applicable to all areas of the Chemstry and Physi ol ogy
Branch at the Upper Mdwest Environnental Sciences Genter (UMESQ.

B The FDA reviewed this HLC net hod and concl uded that it can be used in
pl ace of the mcrobiol ogi cal assay provided that the performng |ab can
neet the perfornance criteria established in the bridgi ng study conduct ed
by Sehly and G ngerich 2

C Mthod validation paraneters

1. Accuracy, precision, and sensitivity of the anal ytical nethod (OIC
free base) for 8 species of fish®

Type of Level Accuracy Precision MDL LOQ

Edible Fillet (ng/g) (% Recovery) (%RSD) (ng/g) (ng/g)
Atlantic Salmon''® 1000 85.0 1.8 4 13
Atlantic Salmon'’® 5000 84.6 1.5 4 13

Striped Bass'’® 1000 86.8 1.6 6 22

Striped Bass®® 5000 85.5 0.9 6 22
White Sturgeon''® 1000 89.9 1.9 3 10
White Sturgeon'® 5000 87.5 1.2 3 10

Rainbow Trout® 1000 83.2 2.1 4 12

Rainbow Trout'’® 5000 84.9 2.7 4 12
Channel Catfish'® 1000 86.0 5.8 3 9
Channel Catfish'® 5000 89.8 1.9 3 9

Walleye'® 1000 86.8 5.0 2 6
Walleye'® 5000 86.4 2.5 2 6
Northern Pike’ 1002 20 2.3 2.8 9.5

Northern Pike® 2004 91 2.8 2.8 9.5
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Northern Pike® 4008 89 7.3 2.8 9.5
Coho Salmor’® 1024 94 3.4 3.8 13
Coho Salmon® 2048 92 2.8 3.8 13

Coho Salmon® 4008 90.8 1.1 3.8 13

2. HPLC detector response linearity>® 3.16 - 50,000 ng/ m OIC free base

3. The instrunents used to conduct validation tests are listed i n UMESC
studi es CAP- 95- 00084- 01° and CAP- 98- 00084- 04°.

4. The nethod nay be used to anal yze sanpl es outside of the validated
par anet ers, however, the anal yst shoul d eval uate the new conditions
and validate the nethod for critical conditions outside of the stated
par anet er s.

PRINCIPLE: This nethod works by cl eani ng sanpl e usi ng reverse phase SPE and
isolating OIC usi ng reverse phase HHLC OICis quantified by neasuring the
anount of |ight absorbed at 355 nmwavel ength and conparing the results to a
set of standards. This nethod is perfornmance based. It is not permtted to
nodify or omt any critical point(s) or quality control step(s). It is
permtted to nodify or omt any non-critical point(s) if it can be
denonstrated that the nodified nethod produces results equi val ent or superior
to results produced by this nethod.

PRECAUTIONS :
A Potential Interferences

1. Necessary precautions nust be taken to mnimze the possibility of
cont am nat i on.

2. Wen present, sulfadi nethoxi ne sodiumsalt (a conponent of Fonet 30™)
nay interfere wth OIC anal ysis since it chronatographs to wthin 0.5
mnutes of OIC

3. Wienever possible, direct OIC contact wth netallic naterial s shoul d
be avoi ded because OIC is capabl e of conpl exing wth netal ions.

4. Analysts nust refer to the SOP for each itemor procedure used for
additional potential interferences.
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B Safety

1

Sandard | aboratory safety devices (lab coat, gloves and safety
gl asses) shoul d al ways be worn when carrying out the described
pr ocedur es.

2. Miterial Safety Data Sheets (MBDS) nust be fol l owed for sol vents and
chemcal s used in this procedure.
3. Analysts nust refer to the SOP for each itemor procedure used for
addi tional safety precautions.
PROCEDURE :

A Apparatus (Equi val ent apparatus nay be used where appropri ate)

1

HPIC system - Systemw th W detector response |inear over range of
3.16-50000 ng/ n. OIC (HP 1090 Li qui d Chronatograph, Series |1, Agilent
Technol ogies Inc., Palo Alto, CA

HPLC column - Analytical columm, Cg 250 x 4.6 nm 5 pmw th nat chi ng
guard colum (5Aand A5AQ YMS Inc., Wimngton, NO. Two lots
of A& A and two |ots of (& AQ col utms have been tested. Q her
brands of col utms have not been tested and nay have different
separation characteristics.

Mechanical homogenizer - Capabl e of honogeni zi ng frozen, ground fish
fillet (MrTishear Tenpest |.Q wth nacro open bl ade shaft assenbl y
and nacro bl ades, Mrtis, Gardiner, NY)

Microliter syringe - Hamlton 800 series (Hamlton, Reno, NV)

Analytical Balance for standards and reagents - A five decinal place
bal ance (nodel R200D, Sartorius Corporation, Bohema, NY)

Top-Loading Balance for tissue samples - A bal ance wth a mini mumof 2
deci mal places (nmodel MCL LC 620S, Sartorius Corporation, Bohema, NY)

Centrifuge - Capabl e of spinning 50 nL tubes at 39800 g (I nduction
Drive Centrifuge, nodel J2-21M Becknan Qoul ter, Fullerton, CA
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Centrifuge tube - 50 nbL tube wth screw cap (Pol ysul fone, Nal ge G.,
Rochester, NY)

Mechanical shaker - Wist action shaker (Shaker nodel 3589, Lab-Line
Instrunents, Inc., Melrose Park, IL)

SPE manifold - Mbdel Baker SPE-24G (J.T. Baker, Phillipsburg, NJ)
Filtration column - 25 nk, 20 nmi.d. (Lida, Kenosha, W)

SPE column - Phenyl, 6 nb, 1000 ny (YMG WImngton, NCor AccuBO\D by
J&Wientific, Folsom CA.

Critical Point: FEquival ent col unms nust give recoveries of 80-120%
wWth 93D < 20 when a mninumof 7 fortified control replicate sanpl es
near the tol erance |l evel are anal yzed followng this SCP.

Frit - Polyethylene, 20 nrm porosity 20 pum(Lida, Kenosha, W)

Vacuum pump - Capabl e of filtering and degassi ng sol vents (nodel DOA
102- AA Gast Manufacturing Qorp., Benton Harbor, M)

HPIC solvent filters - 0.45 pmnylon nenbrane filter for agueous
solvent and 0.2 umFP vericel nenbrane filter for organi c sol vent
(Gl nan, Ann Arbor, M)

Analytical evaporator - Capabl e of evaporating sanpl e solution wth
streamof nitrogen (nodel 8125 nitrogen evaporator, QO ganonation,
Berlin, MN

HPIC sample filter - Acrodisc 25 nm LC PVOF, 0.45 pm (Gl nan, Ann
Arbor, M)

HPIC sample vials - 1.5 nmb wth open top cap and 8 mm TFE si | i con
septum (Sun International Trading, Ltd., WImngton, NO

B. Reagents (Equival ent reagents nay be used where appropriate)

1

Acetonitrile - CAS # 75-05-8, CHON FwW41.05, HALC grade (H sher
Scientific, Itasca, IL)

water - CAS # 7732-18-5, HQ FW18.02, HPLC grade or Type 1 reagent
grade water wth an el ectrical resistance greater than 14.0 negohmicm
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(UMESC La Qosse, W)

3. Oxytetracycline HCI - CAS # 2058-46-0, C,H,NQ-Hd, FW496.9, > 95%
assay purity (Sgna Chemcal, S. Louis, M)

4. Ethylenediaminetetraacetic acid, disodium salt dihydrate (EDTA) - CAS
# 6381-92-6, Na,C,H,QN 2HO0, FW372.24, certified ACS 99.0-101. 0%
assay purity range (Hsher ientific, Itasca, IL)

5. Citric acid monohydrate - CAS # 5949-29-1, GHO HQ FWZ210. 4,
certified ACS 99.0-102. 0%assay purity range (H sher Scientific,
Itasca, IL)

6. Sodium phosphate, dibasic heptahydrate - CAS # 7782-85-6, Na,HPQ 7THQ
FW268. 07, ACS reagent, 98.0-102. 0%assay purity range (H sher
Sientific, Itasca, IL)

7. Oxalic acid, dihydrate - CAS # 6153-56-6, CHQ 2HQ PFW126.1, 99.5-
102. 5%assay purity range (S gma Chemcal, S. Louis, M)

8. I1-Octanesulfonic acid sodium salt - CAS # 5324-84-5, GH,QS\h, FW
216.3, approxi nately 98%pure (S gna Chemcal, S. Louis, M)

9. Helium compressed gas - CAS # 7440-59-7, H, FW4.0, zero grade
(Argas, La Qosse, W)

10. Nitrogen compressed gas - CAS # 7727-37-9, N, PW28.01, high purity
grade (Argas, La GQosse, W)

11. Sylon CT (5% dimethyldichlorosilane in toluene) - CAS # 75-78-5
(Supel co Inc., Bellefonte, PA

12. Trichloroacetic acid solution (TCA) - CAS # 76-03-9, CH1,0, FW
163.4, 6.1 N 100%wv (H sher Sientific, lItasca, IL)

C Preparation and Storage of Reagents and Sol utions (Stability of solutions
beyond conditions stated i s unknown and can affect the results. Qher
amounts of reagents or sol utions nay be nade when appropriate.)

1. McIlvane/EDTA Extraction Buffer (McI/EDTA)

a. Dssolve 25.861 g of citric acid nonohydrate and 41. 243 g of



Lhofficial Copyeos

sodi um phosphat e di basi ¢ hept ahydrate inside a 2-L vol unetric
flask wth water. Adjust to volunme wth water and nix thoroughly.

b. Add 49.996 g EDTAto the flask and mx thoroughly on a stir plate
until dissol ved.

c. Sorage: < 2 weeks at anbi ent tenperature and |ighting®
2.5% EDTA rinsing solution (w/V)

a. Dssolve 25 g BEDTAin a 1-L volunetric flask wth water. Adj ust
to volune with water and mx thoroughl y.

b. Sorage: < 2 weeks at anbient tenperature and |ighting®

20% trichloroacetic acid (TCA) solution

a. Thoroughly mx 20 nL of 6.1 N TCA and 80 nL of water using
graduat ed cyl i nders.

b. Sorage: < 2 weeks at anbient tenperature and |ighting®
0.3 M Oxalic Acid (elution solution)

a. Dssolve 37.8 g of oxalic acid in acetonitrile inside a 1-L
volunetric flask. Adjust to volune wth acetonitrile and mx
t hor oughl y.

b. Sorage: < 2 weeks at anbient tenperature and |ighting®
HPLC Mobile Fhase

a. HALCbuffer - Prepare 0.010 Moxalic acid and 0.030 M 1-
oct anesul foni ¢ aci d sodiumsalt sol ution by di ssolving 2.522 g of
oxalic acid and 12.978 g 1-octanesul fonic acid sodiumsalt wth
water ina 2-L volunetric flask. Adjust to volune wth water and
mx thoroughly. FHlter and degas the solution wth a 47 nm Gl nan
nylon filter (45 pmpore size) wth a vacuum punp.

b. Quganic phase - HALC grade acetonitrile, pass through a Gl nan FP
vericel nenbrane filter wth a vacuumpunp to filter and degas if
needed.
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c. Mbile phase - Anisocratic nobile phase of Buffer/Acetonitrile
(70:30) is used to elute oxytetracycline fromthe extract of fish
fillet tissue. The presence of relatively snall endogenous
interfering peaks in the fillet tissue of sone species of fish nay
require a slight adjustnent in the percentages of nobile phases.
Sparge HPLC sol vents wth heliumto degas sol utions during use if
needed.

d Sorage: < 2 weeks at anbient tenperature and |ighting®

D Sandards/ Sandard Qurves (Wse of other standard concentrations is
accept abl e) .

1. Stock and HPLC calibration standards - Prepare a 1.0 ng/nh. OIC free
base stock sol ution by dissolving 25 ng OC free base (equival ent to
26.98 ng OIC H1) wth HLC nobi | e phase ( Procedure: C.5.c) in a 25-nb
volunetric flask. Adjust to vol une wth nobile phase and mx
thoroughly. VWérking standard sol utions of various concentrations are
then prepared by volunetrically pipetting the 1.0 ng/ nL stock
sol ution, or working standard sol utions, into volunetric flasks that
are brought to vol une wth HPLC nobi | e phase. Glibration standards
nust bracket the sanpl e concentration and stay wthin the linearity of
t he HPLC net hod.

2. Standard dilution scheme example - Transfer an appropriate vol une
( Transfer Volume) froma previously nade standard ( Standard Used) into
an appropriate class Avolunetric flask (Final Volume). HIIl the
flask to volune wth the diluent and mx thoroughly.

Standard Used Transfer Vol une Fi nal Vol ure Fi nal Concentration
(ug/ m) (m) (n) (ug/ m)

1000 5 100 50
50 1 10 5
50 3 50 3
50 1 25 2
50 1 50 1
50 1 100 0.5

3. Storage Stability - < 2 weeks at anbi ent tenperature and |ighting®
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E Sanple Gl lection

1. FHllet sanple representative of the edible portion of the fish shoul d
be collected fol | owng the appropriate SOPs on sanpl i ng and di ssecti ng
fish. Immediately use the fillet tissue sanple or store at < -70 °C

2. Honogeni ze fillet tissue with dry ice as described in SGP No. CAP 402.
F. Sanple Sorage

Honogeni zed or unhonogeni zed sanpl es can be stored frozen (< -70 °Q for
at least 2 nonths*®. Sability of sanples beyond conditions stated is
unknown and can affect the results.

G Sanple Preparation - ne anal yst can extract 26 sanpl es in an 8- hour
peri od.
Critical Point: The extracti on procedure shoul d be conpleted in a singl e
day, wth no breaks | onger than 30 mnutes and the SPE cl ean-up portion
conduct ed as one continuous process.

1. Wigh5 0+ 0.1 g of honogeni zed edi bl e tissue sanple into a tared,
EDTA-rinsed 50-nk centrifuge tube.

2. Preparation of fortified controls - These sanpl es nust be prepared
during every anal ysis to determne accuracy and precision of the
anal ytical procedure for the anal ysis set. Spike the control sanpl e
(mninmumof 3 replicates) wth an appropriate amount (<100 yL) of OIC
standard. The 50 pg/nk OIC free base standard ( Procedure: D.2) nay be
used as an appropriate spiking solution. Alowa mninmumcontact tine
of 15 mnutes between the fortification solution and the sanpl e natrix
bef ore proceeding wth step 3 bel ow

3. Preparation of procedural Sandards - These sanpl es shoul d be
prepared during every anal ysis to determne accuracy and preci sion of
the fortification procedure for the analysis set. Goncurrently wth
the spiking of the controls, spike a 5-nb volunetric flask (m ni num of
3 replicates) using the sane spi king sol ution, vol une, and syringe
used for fortifying the control sanple. Bring the flask to vol une
wth the nobil e phase sol uti on ( Procedure: C.5.c) and mix thoroughly.

4. Add 8 niL of MI/EDIAto the sanple. S nce a high degree of accuracy
is not required, the MI/EDTA nmay be added usi ng a graduated cyl i nder,
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approxi mately 90%of naxi rum \Mortexing of the sanple for the
sane length of tine at approxi natel y the sane settings works
equal ly well.
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pi pettor, or simlar apparatus.

Honogeni ze on a M rTi shear equi pped wth an open bl ade assenbly for
one mnute (bend both ends of the bl ade down at a 90° angle to all ow
lowering the blade into the centrifuge tube). After honogeni zi ng,
rinse any tissue residue off of the blade and shaft into the
centrifuge tube wth approxinately 2 nL of the MI/EDIA sol ution. ke
a clean shaft and bl ade for each sanple. The bl ade and shaft may be
cleaned with a brush under running water. R nse the shaft and bl ade
in nethanol , then dei oni zed water and dry before use.

Shake t he sanpl e on nechani cal shaker for one mnute at

Gentrifuge the sanple at a relative centrifugal force o
(ROF) of 39800, at anbient tenperature, for 10 mnutes.

Decant supernatant into a second EDTArinsed 50 nb
centrifuge tube.

Add 8 mb MI/EDTA to the centrifuge tube containi ng
honogenat e and break up pellet wth a pol ypropyl ene
stir rod. Rnse stir rod wth approxi nately 2 ni of
the MI/EDTA into the centrifuge tube. Shake,
centrifuge and decant as described in steps Procedure:
G.6-8. Repeat step 7 once nore for atotal of three
extractions.
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Add 3 nmb of 20%TCA (neasured wth a graduated cyl i nder
or pipettor) to the centrifuge tube containing the
conbi ned supernatant. Shake and centrifuge as descri bed
in steps Procedure: G.6-7.

Set up a solid phase extraction (SPE) apparatus as

fol l owns (Figure 1) Figure 1: SF;E
1 .

configuration
a. In a hood, attach a vacuumpunp to a sol vent trap 9

that is attached to a SPE nanifold. Attach
stopcocks onto an appropriate nunber of outlets. Gonnect a 6 ni,
1000 ng phenyl SPE col unm to each stopcock. Equip nanifol d
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outlets wth inert need e inserts. Hace waste contai ners under
each needle in the nanifold. Bty contai ners when necessary to
prevent overfl ow

b. Apply ~1 nmb of Sylon to the phenyl SPE columm and allowit to

saturate the columm bed for 5 mnutes. Pass the Sylon through the
SPE columm and into the waste col l ection container. On top of the
phenyl SPE col unm, connect in succession an adapter, a stopcock
and a 25nL filtration col unm equi pped wth one pol yethyl ene frit.
Gondition the colum set-up wth ~ 12 nb acetonitrile, followed by
~ 12 mb MI/ EDTA solution, wthout allowng colum to dry. Leave
~ 1 cmMI/ BEDTA solution on top of col um bed of both the
filtration and phenyl col unms.

Critical Point: |f the phenyl col utm bed becones dry at any point before

the supernatant is applied, the entire conditioni ng sequence nust be

r epeat ed.

12. Gareful ly pour the conbi ned supernatant fromstep Procedure: G.10 into
the 20 nL filtration col umm.

13. Qpen the stopcock bel ow the reservoir and all ow the supernatant to
pass into the phenyl columm. (pen the stopcock bel ow t he phenyl
col um and turn on the vacuum punp.
Critical Point: Miintain an adequate fl ow of supernatant by adj usting the
two stopcocks so that the col um does not dry or overflow Leave about
one cmof liquid on the top of the filter and columm bed. Howrate
t hrough col umms shoul d be < 2 ni/ nin.

14. Add 8 ni. MI/EDTA sol ution to the centrifuge tube containing the
precipitated protein pellet (neasured wth a graduated cylinder or
pipettor) and break up wth a pol ypropyl ene stir rod. Rnse stir rod
wth ~2 nb MI/EDIA sol ution. Shake and centrifuge the sanples in the
centrifuge tube as described in steps Procedure: G.6-7.

15. Pour the supernatant into the filter col umnm, open the stopcock and
turn on vacuumto pass the sol ution through the phenyl SPE col umm.
Wien the filter reservoir enpties, but before the phenyl SPE col umm
dries, add 5 nL of MI/EDTA solution to the reservoir to rinse the
filter and pass the sol ution through the phenyl SPE columm. Howrate
t hrough the col ums should be < 2 ni/mn.

16. After all solutions have passed through the col unm, dry under vacuum
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for ~1 mnute (-15to -20 rmHy)). Renove the waste collection
containers and place a labeled 5 ni vol unetric flask under each needl e
insert. Hute oxytetracycline fromthe phenyl SPE columm wth five
1000 pL vol unes of 0.3 Moxalic acid in acetonitrile using a flowrate
of < 2 nb/mn.

17. Renove the flasks fromthe SPE nanifol d and pl ace themon a nitrogen
evaporator. BEvaporate the sanples wth a streamof nitrogen to near
dryness at a tenperature between 20° and 30°C  Bring the flask to
vol une w th LC nobi | e phase and di ssol ve the residue by inverting the
st oppered fl ask.

Critical Point: “Near dryness” neans less than 0.5 ni, but not conpletely

dry. If not enough acetonitrile is evaporated, the anal yte peak shape of

the resulting chronatogramw || be affected adversely. If allowed to dry
conpl etely, recovery nay be conprom sed due to possible difficulty inre-

di ssol ving content in nobile phase.

18. FHlter approxinately 1.0 to 1.5 nL of each sanple into a properly
| abeled HHLC vial, by passing it through a 25 nm LC PVOF (0.45 un)
filter wth a one cc syringe.
Note: Extract sanples are stable in sanple vials for at |east one week
stored at anbient tenperature and lighting®. Stability of sanpl es beyond
conditions stated i s unknown and can affect the results.

Instrunent Preparation

1. The analyst nust refer to the appropriate HPLC instrunent operating
procedures for instructions on setting up the HALC

2. The HPLC operating conditions are as fol |l ows:

HPLC col umn: YMC, Cg 5 pum 250 x 4.6 nmID

Mobi | e phase: 70: 30 buffer/acetonitrile, isocratic (see C.5)
Fl ow rate: 1.0 nb/mnute

Col umm tenp: 45 °C

I nj ection: 100 pL

Det ecti on: W at 355 nm

Retention tinme: Between 9 - 10 ninutes

Run time: 12 minutes

Qher operating conditions may be used according to the specifications
of alternative instrunentation and/or |aboratory variables. Wen using
alternative HULC operating conditions, they nust produce sinmlar system
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performance (See section J below). They nust al so satisfactorily
separate the anal yte fromthe natrix interferences.

|. Sanple Anal ysis

1. The analyst nust refer to the appropriate HPLC i nstrunent operating
procedures for instructions on operating the HPLC

2. The chemcal species separated and anal yzed by the HLC systemis OIC
free base. Process the sanpl es on the HPLC usi ng the above operating
condi tions ( Procedure: H.2) along wth the fol | ow ng:

a. Amninmumfour-point calibration curve enconpassi ng the expected
sanpl e concentration

b. Amninumof three replicates of a quality control standard
c. Amninumof three fortified controls
d. Amninumof three procedural standards (optional)

3. The analyst nust refer to the HALC SCP for appropriate data anal ysi s
and reduction net hods.

J. SystemSuitability
1. Systemsuitability requirenents for this nethod nay vary fromone study
to another. The suitability paraneters used shoul d be included with

the results of anal yses.

2. The followng systemsuitability paraneters and acceptance criteria
were used when devel opi ng thi s net hod:

Suitability parameters Acceptance Criteria
Precision of Quality Gntrol Sandard 9D < 5
Accuracy and Preci sion of Procedural Mean Qoncentration w thin 10%theoreti cal
S andar ds 9D < 5
Accuracy and Preci sion of Recovery between 80 to 120%
Fortified Sanpl es 9D < 20
Qoefficient of correlation (r) r > 0.99 or r* > 0.99

or determnation (r? of
daily calibration curve

Enpi ri cal OC standard concentrati on Goncentration within 10%theoretical
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Retention tine (t, of OIC standards I'ndividual t, wthin 5%o0f nean value

Enpirical sanple results Pass Qtest
(Note: In order for a sanple to be excl uded
fromcalculations or rejected, it nust fail
the Qtest or have docunented evidence that
the anal ysis was not conducted properly.

K Gl cul ations

1. Sanple Qoncentration - The tol erance of OICin fish tissue (2 ppn) is
reported as the free base (210-R556.500). The concentration of OICin
edible fish tissue wll be expressed in ug/g OIC free base. Wen
injections of sanples and calibration standards are of equal vol une,
OrC concentration is cal culated using the fol |l ow ng equati on:

A =BJdD

wher e,

A = OIC free base concentration in the edible tissue (ug/ Q)

B = OIC free base concentration in the final extract sanpl e (ug/ni)
C=FHnal extract sanple vol une (5 n)

D= Mss of sanple (5 + 0.1 @)

2. Percent recovery of fortified control sanple:

Recovered O oncerdr ation ( pg £ 2)
Theoretical C oncentration ( pg /&)

% Fecovery = x 100

3. Satistical QTest’ - The Qtest is a sinple
statistical test to determne if a data point
that appears to be very different fromthe

QQitica Values
(96% Gonf i dence)

rest of the data points in a set nay be N

£

discarded. nly one data point in a set nay
be rejected using this test.

0 ©

{suspected outlier - closest value)

Q:

o~
O~ W 0100

flargest value - smallest value)

g

If Q> Qs the outlier can be discarded with
96% conf i dence.

Boo~wouhsw
COoO0O00000
a1
[

B Ol
(o)




SCP No. CAP 413.3

Lhofficial Copy: v

REFERENCES :

1. Qiani, Juia 1997. Internal FDA neno fromJulia Qiani (HV-151) to
Norris A derson (HFV-500) dated 9/11/1997. A copy was provided to Guy R
Sehly of UMESC

2. Sehly, GR and WIliamH GQngerich. 1999. A bridging study for
oxytetracycline in the edible fillet of rainbowtrout: analysis by aliquid
chromat ographi ¢ nethod and the official mcrobial inhibition assay. J.
Assoc. Off. Anal. Chem., 82, 866-870.

3. UMESC SCP No. CAP 407, Validation of anal ytical procedures.
4. Minertz, JR, Gy R Sehly, and WIliamH Qngerich. 1998. Liquid

chr onmat ographi ¢ determnation of oxytetracycline in edible fish fillets
fromsix species of fish. J. Assoc. Off. Anal. Chem., 81, 702-708.

5. Sehly, GR and J.R Minertz. 1997. UMESC Sudy CAP-95-00084-01 H nal
Report, Liquid chromatographic determnation of oxytetracycline in edible
fish fillets fromsix species of fish. 221 pages.

6. Bernardy, JJA, C Wi, and MP. Gai kowski. 2000. UMESC Study CAP-98-
00084-04 FH nal Report, Validation of an HALC nethod for oxytetracycline in
coho salnon and northern pike fillet tissue. 1273 pages.

7. Fitz, J.S and George H Schenk. Quantitative Analytical Chemistry, 3™
Edition. Alyn and Bacon, Inc.:Boston, 1977, chapter 3, pages 23-43.

AUTHOR(S):
A Qiginal S Authors: UWhknown
B Qurrent S(P Editors: Chue Wue, Jeffry A Bernardy, and Qiy R Sehly

REVIEWED BY: DATE
Qual ity Assurance dfi cer

APPROVED BY: DATE
Chief, Chemstry and Physi ol ogy Branch




