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AOAC Of fi cial Method 986.39

Roxarsone in Feeds

Atomic Ab sorp tion Spec tro pho to met ric Method
First Ac tion 1986
Fi nal Ac tion 1989

(Method de ter mines to tal As and is not spe cific for roxarsone.
Ap pli ca ble range is 0–50 mg/kg 4-hydroxy-3-nitrobenzene arsonic
acid.)

A. Prin ci ple

Test sam ple is ex tracted with aque ous am mo nium car bon ate
so lu tion and an a lyzed by fur nace AAS for to tal As con tent, which is
con verted by fac tor to roxarsone con cen tra tion in fin ished feed.

B. Re agents

(a) Wa ter.—Super Qual ity from Millipore Super Q sys tem, or
equivalent.

(b) Ni tric acid.—Mallinckrodt Spe ci al ity Chem i cal Co., ACS
grade, or equivalent.

(c) Ar gon.—Linde pu ri fied.

(d) Nickel ni trate.—Ni(NO3)2×6H2O (Mallinckrodt Spe ci al ity
Chem i cal Co., or equivalent).

(e) Nickel ni trate so lu tion.—Ap prox i mately 2000 mg/mL Ni.

Dis solve 10.0 g Ni(NO3)2×6H2O in H2O and di lute to 1 L with H2O.

(f) Am mo nium car bon ate.—Pow der, pu ri fied (EM Sci ence
No. AX1260, or equivalent).

(g) Meth a nol.—An hy drous, ACS (EM Sci ence No. MX0485).

(h) Di luting so lu tion.—Add 5 mL con cen trated HNO3 and
150 mL an hy drous meth a nol to 1 L vol u met ric flask, di lute to
vol ume with H2O, and mix.

(i) Tan ta lum pentoxide.—99.99% Ta2O5 (Aldrich Chem i cal Co.;
No. 20,453-6, or equivalent).

(j) Tan ta lum pentoxide so lu tion.—Sus pend 2.0 g in 10 mL H2O.

(k) Roxarsone stan dard so lu tion.—1250 mg/mL roxarsone

(356 mg/mL As). Ac cu rately weigh 625.0 mg roxarsone ref er ence
stan dard (Alpharma, Inc.) into 500 mL vol u met ric flask. Dis solve
and di lute to vol ume with 2% am mo nium car bon ate so lu tion (w/v).
(Cau tion: Wear pro tec tive cloth ing and avoid breath ing dust.)

(l) Di lute rexarsone stan dard so lu tion.—12.5 mg/mL roxarsone

(3.56 mg/mL As). Di lute 10.0 mL roxarsone stan dard so lu tion to 1 L
with H2O.

(m) Con trol feed ex tract.—Using typ i cal nonmedicated poul try
or swine ra tion, pre pare feed ex tract as de scribed un der Test Sam ple
Prep a ra tion, D. Test suit abil ity of con trol feed ex tract by di lut ing
1 mL aliquot with di lut ing so lu tion used in test sam ple prep a ra tion.
Set up AAS sys tem and fur nace con di tions as de scribed in
pro ce dure. It is not nec es sary to per form cal i bra tion for this test;
absorbance read ing is sat is fac tory. Zero spectrophotometer on

20 mL in jec tion of di lut ing so lu tion and mea sure A on 20 mL con trol

feed ex tract. Absorbance read ing £0.010 in di cates suit abil ity.

(n) Working stan dard so lu tion.—Trans fer 1.0 mL di lute
roxarsone stan dard so lu tion to 10 mL vol u met ric flask. Di lute to
vol ume with con trol feed ex tract. Trans fer 1.0 mL aliquot of this
so lu tion to 25 mL Erlenmeyer and add 9.0 mL di lut ing so lu tion.

Twenty mL work ing stan dard so lu tion = 50 mg/kg roxarsone in feed
for weights and vol umes used in pro ce dure.

C. Ap pa ra tus

(a) Atomic ab sorp tion spectrophotometer.—Perkin-Elmer
Model 5000, or equiv a lent, with heated graph ite at om izer fur nace,
autosampler, and printer se quencer.

(b) Me chan i cal shaker.—Wrist-action.

(c) Pipets.—Eppendorf: 10, 20, 50, and 1000 mL.

(d) Dis pensing pipet.—Repipet (Labindustries, 620 Hearst Ave,
Berke ley, CA 94710, USA), or equiv a lent, 10 mL ca pac ity set to
de liver 9.0 mL di lut ing so lu tion.

D. Extraction

Weigh 5.0 g ground test sam ple into 250 mL vol u met ric flask or
300 mL Erlenmeyer. Add 2.0 g am mo nium car bon ate pow der and
200.0 mL H2O, place on me chan i cal shaker, and shake vig or ously
5 min at room tem per a ture. Re move flask from shaker and let
sus pended feed par ti cles set tle 15–30 min. Trans fer 1.0 mL aliquot
of feed ex tract to 25 mL Erlenmeyer and add 9.0 mL di lut ing
so lu tion. Mix thor oughly. Re peat this step on re agent blank and on
stan dard-fortified con trol feed ex tract equiv a lent to 50 mg/kg
roxarsone in feed. Test extracts and stan dard are now ready for
fur nace AAS anal y sis.

E. AAS Con di tions

Set up graph ite fur nace and spectrophotometer ac cord ing to
fol low ing con di tions and al low 30 min warm-up time. Op er ating
con di tions: lamp, As EDL op er ated at 8 watts, prop erly aligned;
lamp cur rent, 0 ma; wave length, 193.7 nm; slit, 0.7 nm bandpass,
low po si tion; readtime, 5 s; mode, AA-BG; read out, con cen tra tion;
sig nal, peak height on in stru ment dis play and A on re corder if used;

stan dard 1, S1 = 50.0 ppm (mg/g) roxarsone (use 3 dig its), do not use
S2 and S3.

In stall fur nace as sem ble in AAS sys tem and align as in
man u fac turer’s in struc tions.

F. Fur nace Tube Coat ing Pro ce dure

Pre pare 20% Ta2O5 aque ous sus pen sion. Shake sus pen sion

vig or ously, in tro duce 50 mL aliquot into pyrolytically coated
graph ite fur nace tube, and per form fol low ing se quence of
op er a tions: H2O flow, 1–2 L/min to cool fur nace; Ar pres sure,
35 psi; on/off switch, on; gas con trol, on.

Step 1 (dry ing).—Tem per a ture, 100°C; ramp time, 10 s; hold
time, 90 s.

Step 2 (char ring).—Tem per a ture, 1000°C; ramp time, 10 s; hold
time, 30 s.

Step 3 (at om iz ing).—Tem per a ture, 2700°C; ramp time, 5 s; hold
time, 10 s; stop flow, on.

Re peat coat ing pro ce dure twice (3 ap pli ca tions). Tube is now
ready for fur nace AAS use.

(With ini tial coat ing, some ma te rial may flake af ter
ap prox i mately 35 fir ings. If this hap pens, pass small brush or
Kimwipe through tube to re move loose tan ta lum and ap ply sin gle
recoating.)

G. Fur nace Con di tions for Assay

Step 1 (dry ing).—Tem per a ture, 100°C; ramp time, 10 s; hold time
50 s.

Step 2 (char ring).—Tem per a ture, 1000°C; ramp time, 10 s; hold
time, 30 s.

Step 3 (at om iz ing).—Tem per a ture, 2300°C; ramp time, 0 s; hold
time, 5 s; read, on; stop flow, on.

ã 2005 AOAC IN TER NA TIONAL

2006 AOAC INTERNATIONAL



Step 4 (burn out).—Tem per a ture, 2400°C; ramp time, 0 s; hold
time, 5 s; read, off; flow, 300 mL/min (stop flow, off).

H. Autosampler Con di tions

In stall autosampler as sem bly in fur nace and align as per
man u fac turer’s in struc tions. Op er ating con di tions: power switch,
on, and let autosampler go through count down; pro gram se quence,
press standby key to bring pro gram mer into op er at ing mode;
method num ber, en ter 1 and press method # key; recalibrate, for full
tray recalibrate at 9A, 18B, and 27C; last test por tion, pro gram
num ber for last test portion vol ume key; al ter nate vol ume, en ter

10 mL and press al ter nate vol ume key [Ni(NO3)2×6H2O so lu tion,
2000 ppm Ni]; in stru ment pro gram, en ter 1 and press in stru ment
pro gram key; HGA pro gram, en ter 1 and press HGA pro gram key.

Use test portion tray 1 with method 1 in autosampler se quence.
This method uses ex ter nal stan dard tech nique for in stru ment
cal i bra tion. In this pro ce dure, only po si tion S1 is used be cause
cal i bra tion is based on sin gle point stan dard with cal i bra tion
stan dard equiv a lent to 50.0 mg/kg roxarsone in fin ished feeds.

I. Test Sam ple Anal y sis

Load test por tion tray 1 as fol lows: Place blank of re agents

[di lut ing so lu tion, (h)] in AZ lo ca tion of tray; place 50 mg/g

roxarsone feed stan dard in S1 lo ca tion and at po si tion 1 (check

sam ple), then load test extracts in se quence around tray, start ing at

po si tion 2. Place 2000 mg/mL Ni so lu tion in re agent con tainer and

place in ap pro pri ate lo ca tion for al ter nate test extract in

autosampler. Cover test portion tray with cover pro vided to

min i mize evap o ra tion; these so lu tions con tain meth a nol.

In stru ment and test extracts are now ready for cal i bra tion and test

extract anal y sis. Press start/stop key to start pro gram in sam pling

cy cle. AZ and S1 cal i bra tion should be done in du pli cate. Ob serve A

for du pli cate S1 val ues. These val ues should be within rea son able

agree ment (±5%) be fore pro gram is al lowed to pro ceed with test

extract. In stru ment is recalibrated by autosampler in setup

in struc tions which will mon i tor cal i bra tion for any changes and

up date cal i bra tion as time pro gresses.

J. Cal cu la tions

In stru ment is pro grammed to cal cu late test sample mg/g on ba sis
of sin gle point stan dard equiv a lent to 50 mg/g roxarsone. For
weights or vol umes other than those spec i fied, man ual cal cu la tion
is re quired.

Ref er ence: JAOAC 69, 838(1986).

CAS-121-19-7 (roxarsone)
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