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AOAC Of fi cial Method 963.35

Sulfaquinoxaline in Feeds

Spec tro pho to met ric Method
First Ac tion 1963
Fi nal Ac tion 1988

Method I

(Ap pli ca ble only to nonpelleted feeds con tain ing arsanilic acid. In 
ab sence of arsanilic acid, use F.)

A. Prin ci ple

Sulfaquinoxaline is ex tracted from feed with DMF and sep a rated
from in ter fer ing sub stances by col umn chro ma tog ra phy on alu mina. 
Iso lated sulfaquinoxaline is acid i fied, diazotized, and cou pled in
pres ence of Zr, and col ored com plex is ex tracted with butyl al co hol
and mea sured at 550 nm. Arsanilic acid re mains in fi nal aque ous
so lu tion and can be mea sured at 540 nm and com pared with stan dard 
treated sim i larly.

B. Re agents

 See 969.53A(b)–(d) (see 5.1.04) and in ad di tion:

(a) Al ka line salt so lu tion.—Dis solve 2.0 g NaOH and 100.0 g
NaCl in 500 mL H2O.

(b) Zir co nium so lu tion.—Dis solve 5.0 g zir co nyl chlo ride,

ZrOCl2×8H2O (Fisher Sci en tific Co.), in 100 mL H2O.

(c)  Sulfaquinoxaline stan dard so lu t ions.—(1)  Stock
so lu tion.—Weigh 40.0 mg USP Sulfaquinoxaline Ref er ence
Stan dard and dis solve in 50.0 mL DMF. So lu tion is sta ble at least
1 month if kept tightly stoppered and pro tected from light. (2)

In ter me di ate so lu tion.—80 mg/mL. Di lute 5 mL stock so lu tion to
50 mL with DMF. (3) Working so lu tion.—8 mg/mL. Di lute 5 mL
in ter me di ate so lu tion to 50 mL with DMF. Pre pare from freshly
pre pared in ter me di ate so lu tion just be fore use.

(d) Butanol mix ture.—Mix 100 mL n-hex ane with 400 mL
n-butyl al co hol.

C. Prep a ra tion of Test Extract

Weigh 4.00 g ground test por tion into 100 mL vol u met ric flask.
Add 50.0 mL DMF, stop per, and ag i tate by mag netic stir rer or
me chan i cal shaker 60 min. Trans fer mix ture to 50 mL cen tri fuge
tube and cen tri fuge 5 min at 2500 rpm.

D. Chro ma tog ra phy

(a) Prep a ra tion of col umn.—Con strict end of 50–60 cm length
of 9–11 mm id glass tub ing by ro tat ing in hot flame un til open ing is
4–5 mm. In sert small plug of Py rex glass wool in lower end and
com press with glass rod to thick ness of 2–3 mm. Trans fer 5.0 g
alu mina, 961.24B(b) (see 5.1.08), to dry tube and pack by gen tle
tap ping while ap ply ing vac uum.

(b) Sep a ra tion.—Pipet 10 mL clear ex tract onto col umn and let
pass through by grav ity. Do not let col umn run dry; keep 5 mm head
of liq uid. Wash in ner walls with two 5.0 mL por tions CHCl3. Let
fi nal wash ing drain un til no fur ther liq uid ap pears at tip. Dis card
ef flu ent and washings. At tach col umn tip to vac uum and draw air
through un til alu mina is dry, in di cated by tube re turn ing to room
tem per a ture. Elute col umn by grav ity with 25 mL al ka line salt
so lu tion, col lect ing eluate in 25 mL vol u met ric flask. Add 1.0 mL
HCl to eluate, di lute to vol ume with H2O, and mix well.

Pre pare re agent blank by trans fer ring 10 mL DMF onto fresh
col umn and pro ceed ing as for test extract. Pre pare stan dard by

trans fer ring 10.0 mL sulfaquinoxaline work ing stan dard so lu tion
onto fresh col umn and pro ceed ing as for test extract.

E. De ter mi na tion

Trans fer 10 mL aliquots of each eluate to sep a rate cen tri fuge tubes.
Add 2.0 mL Zr so lu tion and mix. Add 1.0 mL 0.1% NaNO2 so lu tion,
mix, and let stand 2 min. Add 1.0 mL 0.5% am mo nium sulfamate
so lu tion, mix, and let stand 2 min. Add 1.0 mL cou pling re agent,
969.53A(d) (see 5.1.04), mix, and let stand 10 min. Add 2.0 g NaCl
and 10.0 mL butyl al co hol mix ture, stop per, and shake vig or ously
un til NaCl dis solves. Cen tri fuge, care fully trans fer por tion of clear,
col ored top sol vent layer to 1 cm cell, and read A at 550 nm against
butyl al co hol mix ture. Cor rect for re agent blank.

Sulfaquinoxaline, % = 0.04 ´ 
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Sulfaquinoxaline, mg/kg = 400 ´ 
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where A and A¢ re fer to test extract and stan dard so lu tion (blank
cor rected), re spec tively, and W = g test portion.

Method II
Fi nal Ac tion 1960

(Ap pli ca ble in ab sence of arsanilic acid.)

F. De ter mi na tion

Weigh 5 g ground test por tion into 250 mL vol u met ric flask, add
150 mL H2O and 5 mL 0.5M NaOH, and place in boil ing water bath
15 min. Re move, cool, di lute to vol ume with H2O, mix, and let
set tle. Trans fer 50 mL supernatant to 100 mL vol u met ric flask, add
3 mL HCl, and di lute to vol ume. Mix, and fil ter through 18.5 cm
Whatman No. 2 pa per (or equiv a lent), dis card ing first 15 mL fil trate
if tur bid.

To 10 mL fil trate in each of two 50 mL beak ers add 2 mL freshly
pre pared 0.1% NaNO2 so lu tion and let stand 3 min. Add 2 mL 0.5%
am mo nium sulfamate so lu tion and let stand 2 min. Add 1 mL
cou pling re agent, 969.53A(d) (see 5.1.04), to first beaker and 1 mL
H2O to sec ond beaker. Mix thor oughly af ter add ing each re agent.
Af ter 10 min, read A in spectrophotometer at 545 nm. Sub tract A of
feed blank from test extract A and de ter mine amount of
sulfaquinoxaline from stan dard curve. Di vide by 1000 to ob tain
per cent sulfaquinoxaline. Mul ti ply by 10 to ob tain mg/kg.

Pre pare stan dard curve as fol lows: Dis solve 0.250 g pure
sulfaqui noxaline in 5 mL 0.5M NaOH and 50 mL H2O in 500 mL
vol u met ric flask, and di lute to vol ume with H2O. Pipet 5 mL
aliquot of this solution into 100 mL vol u met ric flask and di lute to
vol ume with H2O. Pipet 2, 4, 6, 8, and 10 mL por tions of this di luted
so lu tion (equiv a lent to 50, 100, 150, 200, and 250 mg
sulfaquinoxaline, re spec tively) into sep a rate 100 mL vol u met ric
flasks, add 3 mL HCl to each flask, and di lute to vol ume with H2O.
Treat 10 mL aliquots of these fi nal di lu tions as in sec ond para graph.
De ter mine A at 545 nm against H2O blank, and plot A against mg
sulfaquinoxaline.

Ref er ences: JAOAC 33, 156(1950); 38, 229(1955);
39, 307(1956); 56, 758(1973); 59, 399(1976);
62, 423(1979).
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