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A SIMPLE AND RAPID METHOD FOR THE DETERMINATION OF
2~ACETYLAMINOFLUORENE IN LABORATORY DIETS

E. G. Perkins* and D. J. Hendren
Department of Food Science
University of Illinois
1208 West Pennsylvania
Urbana, Illinois 61801

and

C. R. Truex and W. J. VisekT
Clipnical Nutrition and Metabolism
University of Illinois College of Medicine
Urbana, Tllinois 61801

ABSTRACT

A simple and rapid method for the determination of
2-AAF in animal feeds was developed using high perfor-
mance liquid chromatography. The column employed was
an octadecyl bonded silica support with 807 methanol as
mobile phase. Fluorene was added as an internal stan-
dard. The method is applicable for concentrations of
250-1200 pg AAF/kg diet.

INTRODUCTION

The carcinogen 2-acetylaminofluorene (2-AAF) has been used
extensively to induce cancer in laboratory animals. Its physical

properties have been discussed (1) and various methodologies
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developed for its analysis by gas liquid chromatography and fluo-
rometry have been reviewed (2). West and Oiler (3) have also pub-
lished a method for determining 2-AAF in laboratory animal chow by
reverse phase liquid chromatography. We are describing here a
method for determining 2-AAF in semi-purified diets by high pres-—
sure liquid chromatography (HPLC). The method requires no prelim-

inary clean-up and utilizes fluorene as an internal standard.

MATERIALS

FChemicalg

2-AAF and fluorene were obtained from Aldrich Chemical Co.
(Milwaukee, WI). The acetonitrile and methanol used as solvents
were obtained from Burdick and Jackson (Philadelphia, PA) and

were glass distilled.

Synthetic Diets

The semipurified diets containing added 2-AAF and control
diets were prepared commercially according to the AIN-76 refer-
ence standard (4) (Bio Serv Inc., Frenchtown, NJ)., They contained
10 or 40% of isolated soybean protein or vitamin-free casein, 5%
corn oil, 5% cellulose, 3.57% minerals, 1% vitamins, 0.3% dl-
Methionine and 0.2% choline bitartrate. The balance of the mix-—
ture contained sucrose and cornstarch in a ratio of 1:3. The
protein content was varied at the expense of the carbohydrate.
Several batches of diet were also prepared in the laboratory,
spiked with 2-AAF in ethanolic solution, dried, thoroughly mixed,

and assayed to determine recovery of the chemical.

Analytical Procedure

Five grams of diet were weighed into a 100 ml round bottom
flask and 50 ml of acetonitrile containing the internal standard,
fluorene, at a concentration of 300 pg/ml, were added via a pipet

dispenser. The flask was then stoppered and shaken mechanically



17:52 24 January 2011

Downl oaded At:

2-ACETYLAMINOFLUORENE 369

for 30 minutes at about 100 cycles/min. After the solids were
allowed to settle, 10.0 ml of extract were transferred to a 3-
inch glass funnel lined with a 12.5 cm Whatman filter paper. The
filtrates, collected in 22 ml glass scintillation vials, were

analyzed as described below.

Instrumentation

The analytical system consisted of a Tracor model 995 iso-~
chromatographic pump (Tracir Avi, Austin, TX) and a Rheodyne loop
injector equipped with a 20 ul loop (Rheodyne, Berkeley, CA) and
U.V. detection at 285 nm. The data were recorded by a Hewlett-
Packard model 3380 electronic integrator, which was programmed to
record results directly in ppm when compared to an internal stan-
dard. A Whatman PXSilO—ZS, 0DS-2 reverse phase octadecyl bonded
column with an attached C-18, 37-50 u bonded pre-column (4" x
1/8") were used for separation. The mobile phase employed was 80%

methanol:20% water at 1 ml per min flow rate.

RESULTS AND DISCUSSION

Complex matrices like diets and tissues often contain compo-
nents which are extracted and interfere with subsequent analyses.
The extracts prepared as described here did not appear to contain
interfering components in the area of the chromatogram of present
interest. The chromatogram of a control diet extract showed no
peaks. Subsequent chromatograms of diet extracts with added
internal standard and 2-AAF are shown in Figure 1. Fluorene, a
degradation product of 2-AAF, and chosen for the internal standard
(1), was well-separated from 2-AAF. Its presence in diet extracts
prepared after diets were stored as long as 90 days could not be
demonstrated. This is to be expected since the formation of
fluorene from 2-AAF requires hydrolysis of the amide followed by
deamination. Conditions favoring these reactions would not be
expected in feed stored at 4°C. Though oxidative and hydroxylated

products might be expected, none were found.
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FIGURE 1. Chromatogram of diet extract containing 2-AAF and
fluorene, an internal standard. Correlation: 25 cm
x 4.2 m 0.D.S. column (Whatman, 10 g, Nutley, NJ).
Mobile phase: 80% methanol:H50 at 1 ml/min. Detec-
tion method: 285 nM.

The data shown in Table 1 indicate satisfactory overall re-
covery of 2-AAF from semi-purified diets to which the carcinogen
and internal standard had been added in the laboratory. The dif-
ference in carcinogen content from that expected was slightly
greater than one percent.

The data presented in Table 2 indicate a considerable differ-
ence both in the error between replicate samples and the percent-
age deviation from the amount presumed to be present in the diet
mixture. The 54 samples analyzed to obtain these data were all
obtained from diets provided by the same commercial supplier.
They demonstrate the importance of analyzing dietary formulations
before feeding of toxic or carcinogenic compounds which depend

upon the amount consumed for their biological effects. The
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TABLE 1
Recovery of Added 2-AAF from Control Diets

Concentration " Concentration

% of 2-AAF¥ Added n of 2-AAF Found %
Protein wele ugl/egto Recovery
10 250 6 257.2% 4.5 102.9 1.3
333 6 344.1% 4.5 103.4+1.3
666 6 669.7+13.7 100.6 2.1
1000 6 1005.9+ 6.2 100.6 * 0.6
40 333 6 348.3 4.4 104.6 1.3
500 6 524.0x 4.9 104.8+1.0
666 6 695.9* 7.3 104.5+1.1
700 6 710.5+ 7.5 101.5x1.1
1000 6 985.4 9.4 98.5%0.9

%
Each sample result was the average of duplicate injections into
the HPLC.

TABLE 2

Determination of 2-AAF in Commercially Prepared Diets

Dief 7 Concentration Concentration 7
e *  of 2-AAF Added n of 2-AAF Found §
Number  Protein Recovery
ug/g ug/g £ o
1t 10 333 6 306.4%17.5 92.0 % 4.3
666 6 576.2 + 20.4 86.5+ 3.0
1000 6  973.4%47.6 97.3% 4.8
40 333 6 332.7 +58.1 99.9 £17.5
666 6  614.7%11.7 92.3+ 1.8
1000 6  935.3%53.0 93.5+ 5.3
2T 10 333 3 340.6% 6.5  102.3% 1.8
: : 666 3 671.1+32.0 100.8+ 4.8
1000 3 990.4:57.0 99.02 5.7
40 333 3 294.4% 8.4 88.4 % 2.6
666 3 641.0%28.8 96.2% 4.3
1000 3 951.6+ 8.8 95.2 ¢ 0.9

kDiets supplied at two different time intervals and from different
batches.

TDetermined by duplicate injection of diet extract into the HPLC.
iOne injection of diet extract into the HPLC.
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FIGURE 2. Relationship between observed and nominal 2-AAF
level in chow.

linearity of the analytical method developed is illustrated in
Figure 2. Reliable determinations were made for concentrations
ranging from 250 pg to 1200 pg/kg of 2-AAF in the diet. The
currently used analytical column has shown no signs of deteriora-
tion after analyses of over 500 diet extracts. It is necessary,
however, to employ a short precolumn packed with 37-50 p octadecyl

stationary phase, which should be replaced after 200-225 analyses.

ACKNOWLEDGEMENT

This work was supported in part by the Illinois Agricultural
Experiment Station and Contract NO1-CP-75899 from the U.S. Na-

tional Cancer Institute.

REFERENCES

1. Bowman, M. C. and King, J. R., Analysis of 2-Acetylamino~
fluorene: Residues in Laboratory Chow and Microbiological
Media, Biochem. Med., 9, 390, 1974.



17:52 24 January 2011

Downl oaded At:

2-ACETYLAMINOFLUORENE 373

Bowman, M. C., Carcinogens and Related Substances: Analytical
Chemistry for Toxicological Research, Marcel Dekker, Inc., New
York, 1979, pp. 60-75.

West, R. W. and Oiler, W. L., Analysis of 2-Acetylamino-
fluorene in Laboratory Animal Chow by Reverse Phase Liquid
Chromatography, J. Liquid Chrom., 1, 181, 1978.

American Institute of Nutrition, Ad Hoc Committee on Standards
for Nutritional Studies Report of the Committee, J. Nutr. 107,
1340, 1977.



