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Piperazine in Feeds

Spec tro pho to met ric Method
First Ac tion 1967

Fi nal Ac tion

A. Prin ci ple

Piperazine or piperazine salt is quan ti ta tively ex tracted from feed
into slightly acidic aque ous so lu tion. Di luted fil trate is re acted with

equal vol ume benzoquinone so lu tion at 80°C. Colored com plex
formed is de ter mined spec tro pho to met ri cally at 490 nm.

Ap pli ca ble to de ter mi na tion of (50–5000 mg/kg) piperazine,
usu ally pres ent as one of its salts, in an i mal feeds. Amines give
sim i lar color re ac tion. Al ka lies pro duce in creased color; pH
ad just ment in method over comes in ter fer ence of this kind.

B. Ap pa ra tus

(a) Wa ter bath.—Ap prox i mately 25 cm (10 in.) di am e ter with
15–20 cm (6–8 in.) depth H2O. Ther mo statically con trolled at

80° ± 0.1°C. (Vis cos ity bath is sat is fac tory.)

(b) Test tubes.—Py rex, 15 ´ 125 mm, with rub ber stop pers, and
rack ca pa ble of sup port ing tubes when im mersed in water bath.

C. Re agents

(a) Quinone so lu tion.—Dis solve 0.5 g p-benzoquinone in
2.5 mL CH3COOH and lit tle al co hol in dry 100 mL vol u met ric flask
and di lute to vol ume with al co hol. Keep so lu tion in ice bath or
re frig er a tor. Pre pare fresh daily. (Note: p-Benzoquinone is
lachrymator; avoid breath ing va por and con tact with skin and
cloth ing.) If blanks are high or vari able, pu rify p-benzoquinone by
steam dis til la tion in hood.

( b )  P i p e r a z i n e  s t a n  d a rd  s o  l u  t i o n s . — ( 1 )  S t o c k

so lu tion.—Dis solve ex actly 185 mg pure piperazine×2HCl
(Vétoquinol Prolab, Inc., 700 rue St-Henri, Princeville (Quebec)
G6L 4X1, Canada, Tel: 819-364-3073, Fax: 819-364-7895;
www.vetoquinol.qc.ca) (equiv a lent to 100 mg piperazine) in H2O

and di lute to 250 mL. (2) Working so lu tion.—20 mg/mL. Di lute
25.0 mL stock so lu tion to vol ume in 500 mL vol u met ric flask.

D. Prep a ra tion of Stan dard Curve

Using work ing so lu tion, add, by microburet or pipets, 20, 40, 60,

80, and 100 mg piperazine equiv a lent and in ter me di ate val ues, if
re quired, into test tubes. Di lute to 5 mL in each test tube with H2O.
In clude H2O blank with each de ter mi na tion.

Add 5 mL quinone re agent to each stan dard and blank. Stop per
tubes and mix by in vert ing. Re move stop pers and im merse in water

bath at 80° ± 0.1°C ex actly 10 min. (Bath tem per a ture can be var ied;
use same tem per a ture for test por tions and stan dards.) Im me di ately
im merse tubes in ice bath 3 min. Let stand at room tem per a ture

³20 min, but £40 min. Read A at 490 nm in 1.0 cm cells, us ing

re agent blank to zero in stru ment. Plot A of each stan dard against mg
piperazine.

E. De ter mi na tion

Weigh 10.00 g ground test por tion into 500 mL (16 oz)
wide-mouth, screw-cap bot tle. Add ex actly 200 mL H2O from
grad u ate and ad just to pH 4–5 (0.15 mL H2SO4 [1 + 2] is usu ally
enough for 10 g feed). Cap or stop per bot tle and place in wrist-action 
shaker 30 min. Add ca 5 g Celite (Note: some grades may re tain
piperazine) as slurry to Büchner con tain ing 9.0 cm Whatman No. 3
pa per and pull down un der full vac uum. Wash pad with small
por tion feed ex tract and dis card wash ing. Rapidly fil ter re main ing
feed ex tract and re serve fil trate for color de vel op ment. Do not de lay; 
tur bid ity may form.

Pipet 25.0 mL fil trate into 250 mL vol u met ric flask and di lute to
vol ume with H2O. Pipet 5 mL aliquot into test tube and im me di ately
pro ceed with color de vel op ment as in D. In clude H2O blank with
each de ter mi na tion.

Pre pare color blank for each feed as fol lows: Pipet 5 mL aliquot
di luted ex tract into test tube and 5 mL H2O into an other test tube as
ref er ence. To each, add 5 mL so lu tion con tain ing 2.5 mL CH3COOH 
di luted to 100 mL with al co hol. Mix by in vert ing and omit heat ing.
Read A at same wave length and sub tract from test read ing. In clude 1
or 2 stan dards with each de ter mi na tion to de tect shift in stan dard

curve; ad just ac cord ingly. Ob tain mg piperazine from stan dard
curve.
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