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Abstract

Internal quality control (IQC) is the inevitable requirement for production of reliable data. In Japan,

the determination of allergic proteins in foods for regulatory purpose performs with notified ELISA method,

and it is less established how to control the quality of the data with respect to these methods.

By analyzing allergic egg protein or milk protein in positive samples in five different days, protein

concentration and its standard deviation were estimated for four kits. With two kits, however, estimated

value of the interday variation was far large compared to the daily variation. In order to reduce interday

variation, ovalbumin and casein were used as egg and milk proteins, respectively, and these proteins were

spiked to the blank samples. The concentrations of these proteins in the spiked samples were quantified

using added proteins per se as the calibrators. Ovalbumin and casein concentrations showed improved

interday variation and it seemed possible to control the data of food allergens obtained with ELISA method

by using spiked samples as control materials.

Key words: egg, enzyme-linked immunosorbent assay (ELISA), food allergy, intermediate precision,
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Table1l. Homogeneity test results of the positive samples
. mean RSD? . b
sample kit n F-ratio —cri
p Ug/g Y F-crit
bread N kit(egg) 3.25 6.1 6 0.19 4.39
(for egg) M kit(egg) 4.35 2.0 6 0.90 4.39
cracker N kit(milk) 3.08 5.7 6 4.23 4.39
(for milk) M kit(milk) 2.94 2.7 6 0.54 4.39

a Calculated from SD of sampling and SD of analysis

b Critical F value at p =0.05
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Fig.1 Egg and milk protein concentrations in positive
samples determined with ELISA kits on five
different days

Food samples with incurred analyte of egg protein (bread)
and milk protein (cracker) were used. In every assay, three
samples were extracted and every extract was assayed in
three wells. Each symbol represents mean of nine wells
measurements per plate per sample. Same letter indicates
the same lot within every Kkit.
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Fig.2 Contributions of variations in three facters to
intermediate reproducibility of egg and milk
protein determination in positive samples with

ELISA kits

Data were analyzed by two way nested ANOVA to
estimate the standard deviations of among wells (RSD,),
among extractions (RSD,), and in the daily interval (RSD,)
precisions. Standard  deviation  of intermediate
reproducibility was calculated by combining these three
values (RSDt). For the sake of comparison between two
kits, data are expressed as percent to the corresponding
mean concentrations of five days determinations.
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Fig.3 Protein concentrations in spiked samples
determined with ELISA kits on four different
days

Ovalbumin (OVA) and casein were used as egg and milk
proteins respectively. These proteins were spiked to the
blank sample (potato chips for both) to make the final
concentration of 5 and 10 pg/g, respectively, and
extracted for ELISA. Final dilutions rate was 1:400, thus
theoretical concentrations were 12.5 and 25 ng/mL for
OVA and casein, respectively. In Fig A and B, protein
concentrations of spiked samples were determined using
standard solutions of each kit as calibrators. In Fig C,
protein concentrations were determined using ovalbumin
or casein as a calibrator.
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Fig.4 Contributions of variations in three factors
to intermediate reproducibility of ovalbumin
and casein determination in spiked samples
with ELISA kits

Data were analyzed by two way nested ANOVA to
estimate the standard deviations of among wells
(RSD,), among extractions (RSD_) and the daily interval
(RSD,) precisions. Standard deviation of intermediate
reproducibility was calculated by combining these three
values (RSD,). For the sake of comparison between two
kits, data are expressed as percent to the corresponding
mean concentrations of four day determinations.
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