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(HCB) using the 1 C6 -labelled standard [6]. For the
analysis of eggs, sample preparation involves initial
treatment with phospholipase, extraction with ace-
tone/hexane and then clean-up of the lipid extract
on a water deactivated alumina column. Selected
ion monitoring is for m/z 284 and 286 for HCB and
292 and 294 for I

1 C6 ]HCB. The GC/MS program
involves switching between a number of different
ions, grouped for different retention time windows
to enable monitoring of altogether 10 organochlo-
rine pesticides plus respective isomers. For the fu-
ture it is intended to increase the number of
isotopically labelled standards utilized which will
further increase the complexity of the multiple ion
monitoring program.

4. Veterinary Drug Residues in Animal
Tissue

Veterinary drug residues in foods, although ob-
vious candidates for isotope dilution approaches to
analysis, do present the same logistical problems as
pesticides with the same requirement for multi-
residue monitoring. For the determination of the
sulphonamide drug, sulphamethazine in kidney
samples by isotope dilution GC/MS [7], after addi-
tion of d4-sulphamethazine to an acetonitrile slurry
of the kidneys and allowing for equilibration, the
clean-up involves solvent partition, diazomethane
treatment to form the methyl derivative and then
HPLC fractionation as a further clean-up stage. In
the trapped HPLC fraction GC/MS selected ion
monitoring for m/z 227 and 228 for sul-
phamethazine and 231 and 232 for the deuterated
internal standard is carried out for quantification.
The limit of detection of the method is around 0.05
mg/kg and the CV is between 3.7 and 5.7% for
sulphamethazine spiking levels in the tissue from
0.2 to 1.2 mg/kg. Deuterated sulphamethazine had
to be custom synthesized and other stable isotope-
labelled drugs are not widely available commer-
cially which hinders development of this approach,
as does the fact that many drugs of interest are not
amenable to GC. One possible way to overcome
this latter difficulty is to maintain the use of isotope
dilution but to use MS/MS which also confers ad-
vantages of reduced sample preparation and clean-
up [8].
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The accurate determination of constituents in
food is necessary to establish dietary requirements.
A non-fat milk powder (NFMP) has been devel-
oped as a Standard Reference Material (SRM) for
use in validating methods for the analysis of milk
and other biological materials. When this SRM was
issued, L-ascorbic acid (vitamin C or AA) was
measured by HPLC methods developed at NBS
and by the AOAC microfluorimetric method.

An IDMS method has been developed as an in-
dependent method to measure AA in NFMP, using
AA-13 C-l as an internal standard. After the la-
beled AA is added to the NFMP and has equili-
brated with the unlabeled AA present, samples are
treated to remove protein, put over an anion ex-
change column, and freeze-dried. AA is converted
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to the t-butyldimethylsilyl derivative and analyzed
by capillary column GC/MS under a strict mea-
surement protocol [1]. The two masses of interest
are the [M-CH,9 ]+ ions at 575 and 576. The ions are
monitored using a mass switching system designed
to provide accurate measurement of isotope ratios
for the narrow GC peaks (12-15 seconds) typical
of capillary columns.

Two independent sets of standards were pre-
pared by weight from labeled and unlabeled ascor-
bic acid. Each set was used as standards to
measure, according to the protocol, the weight ra-
tios of the other set as if it were samples. The dif-
ference between the measured and weighed weight
ratios within each set is calculated as a percent dif-
ference, which is a measure of the consistency of
each independently prepared set with the other. As
an example, the average percent difference for set I
as standards and set 2 as "samples" was +0.06%.
This set is consistent with the other set because the
mean of the percent differences is acceptably low.

Analyses of the NFMP Standard Reference Ma-
terial run in 1984 gave values of 53 (SD=5) Lg/g
by an HPLC method [2] and 49.6 (SD=4.2) by the
AOAC method [2,3]. Analyses run in 1987 by two
other HPLC methods [4] gave values of 35
(SD= 1) and 41.4 xg/g. Table I gives the results of
the IDMS analyses; the IDMS overall mean is
40.23 tg/g (SD=0.71).

There are two points to consider. Firstly, the
value for AA appears to have fallen over 3 years,
suggesting that AA is not stable in this matrix. It
must be noted, however, that the measurement
methods used in 1984 and 1987 were not the same.
Secondly, there is a difference between the HPLC
measurements made in the same year, and that one
result does not agree with the IDMS result, thus
indicating a problem with at least one of the meth-
ods.

In summary, L-ascorbic acid can be determined
precisely in NFMP by an ID/MS method using a
C-13 labeled ascorbic acid as the isotopic diluent.
The discrepancy between the HPLC and IDMS
methods is being investigated, but since the L-
ascorbic acid content of this Standard Reference
Material may change rapidly with time, a certified
value for AA will not be assigned.

Table 1. Results of ID/MS analyses

Bottle Sample iug AA/g NFMP SD CV(%)

I 1 40.31
2 39.85

mean 40.08 0.33 0.82
2 1 41.11

2 40.55
3 41.16
4 41.21
5 41.01
6 39.68

mean 40.79 0.59 1.45
3 1 39.88

2 39.37
3 39.15
4 39.76
5 39.91

mean 39.61 0.34 0.85
overall mean 40.23 0.71 1.77
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