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Carbadox in Feeds

Spec tro pho to met ric Method
First Ac tion 1977
Fi nal Ac tion 1981

(Ap pli ca ble to lev els ³0.0055%. Carbadox so lu tions are light
sen si tive. Ex tracts must be pro tected from di rect sun light or
ar ti fi cial light.)

A. Ap pa ra tus

(a) Fil ter aid.—Celite 545 (Celite Corp.) or Millipore prefilter
pad (No. AP2504700, Millipore Corp., Ashby Rd, Bed ford,
MA 01730, USA), or equiv a lent.

(b) Spectrophotometer.—For use at 520 nm.

B. Re agents

( a )  C a r b a d o x  s t a n  d a r d  s o  l u  t i o n s . — ( 1 )  S t o c k
so lu tion.—1.10 mg/mL. Weigh 110.0 mg Carbadox Ref er ence
Stan dard (avail able from Phibro Animal Health, 65 Challenger Rd, 
Thi rd  F loor,  Ridgef ie ld  Park ,  NJ  07660,  USA,  Tel :
+1-888-403-0074, Fax: +1-201-329-7070; www.philbroah.com)
into 100 mL vol u met ric flask, dis solve in CHCl3–meth a nol (3 + 1),
and di lute to vol ume with same sol vent. Ul tra sonic bath speeds
d i s  s o  l u  t i o n .  P r e  p a r e  f r e s h  d a i l y .  ( 2 )  Wo r k i n g
so lu tion.—0.110 mg/mL. Pipet 10 mL stock so lu tion into 100 mL
vol u met ric flask, di lute to vol ume with CHCl3–meth a nol (3 + 1),
and mix well. Pre pare fresh daily.

(b) Methanolic hy dro chlo ric acid so lu tion.—1M. Di lute 85 mL
HCl to 1 L with meth a nol.

(c) Methanolic so dium hy drox ide so lu tion.—0.05M. Dis solve
2.0 g NaOH in meth a nol and di lute to 1 L with meth a nol. Pre pare
fresh weekly or sooner if pre cip i tate forms.

(d) Po tas sium phos phate so lu tion.—1M. Dis solve 136 g
KH2PO4 in H2O and di lute to 1 L.

(e) So dium hydroxide–sodium chlo ride so lu tion.—Dis solve
100 g NaCl in 0.1M NaOH and di lute to 1 L with 0.1M NaOH.

(f) Stan nous chlo ride so lu tion.—Pre pare im me di ately be fore

use. Add 8.0 g SnCl2×2H2O to 100 mL methanolic 1M HCl. Place in

55°–60°C water bath and swirl in ter mit tently un til so lu tion is clear
(ca 20 min). Stop per and cool to room tem per a ture. Use within 2 h.

C. Extraction of Analyte

Weigh du pli cate test por tions of ground feed into 250 mL
Erlenmeyers: 2.000 g for 0.0330–0.0606% carbadox; 5.000 g,
0.0110–0.0330%; and 20.00 g, 0.0055–0.0110%. Wet each por tion
with 10 mL H2O, let stand 5 min, and add 140 mL CHCl3–meth a nol
(3 + 1). Add 15.0 mL work ing stan dard so lu tion to 1 por tion. Stop per 
both flasks loosely or with poly eth yl ene stop per with pin hole, and
boil gently 1 h. Cool to room tem per a ture.

Using three 25 mL por tions CHCl3–meth a nol (3 + 1),
quan ti ta tively trans fer mix ture to Büchner precoated with Celite or
con tain ing prefilter pad, col lect ing fil trate un der vac uum in 250 mL
vol u met ric flask. Di lute to vol ume with CHCl3–meth a nol (3 + 1),

and mix well. Pipet 100 mL aliquot into 250 mL sep a ra tor con tain ing 
50 mL NaOH–NaCl so lu tion. Shake 10 s and dis card lower CHCl3

layer. Add 50 mL CHCl3, shake 10 s, and dis card CHCl3 layer. Add
10 mL KH2PO4 so lu tion, and ex tract with three 50 mL por tions
CHCl3, com bin ing ex tracts in round-bottom flask. Do not let any
sol ids at in ter face drain into flask. Evap o rate to dry ness, us ing

ro tary evap o ra tor and 60°C water bath.
Con duct re agent blank of H2O and CHCl3–meth a nol (3 + 1)

through boil ing, fil tra tion, ex trac tions, and evap o ra tion, omit ting
ad di tion of feed and carbadox.

Al ter na tively, weigh ground feed as above and ex tract as fol lows:
Wet each por tion with 10 mL H2O, let stand 5 min, and add 140 mL
CHCl3–meth a nol (3 + 1) to one flask. Pre pare spiked sam ple by
add ing 130 mL CHCl3–meth a nol (3 + 1) and 10 mL carbadox
work ing stan dard so lu tion to other flask. Break up any clumps with
spat ula. Stop per tightly and let stand over night in dark at room
tem per a ture. Using three 25 mL por tions of CHCl3–meth a nol (3 + 1) 
quan ti ta tively trans fer mix ture to Büchner precoated with Celite or
con tain ing prefilter pad, col lect ing fil trate un der vac uum in 250 mL
vol u met ric flask for unspiked sam ple and in 500 mL vol u met ric
flask for spiked sam ple. Pro ceed as above, be gin ning “Di lute to

vol ume with CHCl3–meth a nol¼”.

D. De ter mi na tion

Dis solve res i due in flask from test por tion, test por tion plus
stan dard, and blank in 5.00 mL 0.05M methanolic NaOH. Add 20.0
mL SnCl2 so lu tion, swirl gently, and let stand 10 min for com plete
color de vel op ment. If nec es sary, clar ify so lu tion by fil tra tion
through small glass wool plug. If al ter na tive over night leach was
used, clar ify so lu tion by cen tri fug ing 10 min at 100 rpm. Within
15 min af ter com ple tion of color de vel op ment, de ter mine A of clear
so lu tions at 520 nm against meth a nol as ref er ence sol vent. Sub tract

A of blank from A of test por tion and A¢ of test por tion plus stan dard.

Carbadox, % =  (A/g test portion) ´ [1(A¢– A)]

´ (mg carbadox/mL work ing stan dard so lu tion)

´ (1 g/1000 mg) ´ 15 mL aliquot ´100

Carbadox, mg/kg =  (A/g test portion) ´ [1(A¢– A)] 

´ (mg carbadox/mL work ing stan dard so lu tion) ´ 15 mL aliquot

When al ter na tive over night leach was used, change cal cu la tion to:

Carbadox, % =  (A/g test por tion) ´ [1(2A¢– A)]

´ (mg carbadox/mL work ing stan dard so lu tion)

´ (1 g/1000 mg) ´ 10 mL aliquot ´ 100

Carbadox, mg/kg = (A/g test por tion) ´ [1(2A¢– A)] 

´ (mg carbadox/mL work ing stan dard so lu tion) ´ 10 mL aliquot

Ref er ences: JAOAC 60, 1059(1977); 62, 982(1979).

CAS-6804-07-5 (carbadox)
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