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body-associated protein in soybean, has been identified as one of the
major allergenic proteins and named Gly m Bd 30K. Our ELISA method
is highly specific for this soybean protein, with the LOD of 0.47 ng/mL
(equivalent to 0.19 pg/g food) and limit of quantification (LOQ) of
0.94 ng/mL (equivalent to 0.38 pg/g food). Recovery ranged from 87.7%
to 98.7%, while the intra- and interassay coefficients of variation were less
than 4.2% and 7.5%, respectively. These results show that this ELISA
method is specific, precise, and reliable for quantitative analysis of the
soybean protein in processed foods. Five types of incurred samples
(model processed foods: rice gruel, sausage, sweet adzuki-bean soup,
sweet potato cake, and tomato sauce) containing 10 pg soybean soluble
protein/g food were prepared for use in interlaboratory evaluations of
the soybean ELISA kit (Sakai ef al., 2009). The kit displayed a sufficient
RSD; value (interlaboratory precision: 9.3-13.4% RSD,) and a high recov-
ery (97-114%) for all incurred samples. The RSD, value for the incurred
samples was mostly <4.8%. The results of this interlaboratory evaluation
suggest that the soybean kit can be used as a precise and reliable tool for
determination of soybean proteins in processed foods.

A sensitive qualitative detection method for soybeans in foods using
PCR was also developed (Yamakawa et al., 2007b). For specific detection
of soybeans with high specificity, the primer pair was designed using the
gene encoding the Glycine max repetitive sequence. Trace amounts of
soybeans in commercial food products could be qualitatively detected
by this method.

2. Walnut

Tree nuts are regarded as one of the most potent of all known food
allergens and are often attributed as the cause of severe food anaphylaxis
and death. Walnut (Juglans regia) is the most common allergenic tree nut
and this allergy can be observed in all age groups (Bock et al., 2001).
In addition, the walnut allergy is extremely potent, inducing life threat-
ening allergic reactions similar to peanut allergy (Clark and Ewan, 2003;
Pumphrey, 2000; Pumphrey and Roberts, 2000). According to Japanese
regulations, the labeling of food products containing walnut is recom-
mended. To ensure proper labeling, a novel sandwich ELISA kit for the
determination of walnut protein in processed foods has been developed
(Doi et al., 2008). The sandwich ELISA method is highly specific for
walnut soluble proteins. The recovery ranged from 83.4% to 123%,
while the intra- and interassay coefficients of variation were less than
8.8% and 7.2%, respectively. We prepared seven types of incurred sam-
ples (model processed foods: biscuit, bread, sponge cake, orange juice,
jelly, chicken meatball, and rice gruel) containing 10 pg walnut soluble
protein/g food for use in interlaboratory evaluations of the walnut ELISA
method (Sakai ef al., 2010a). The walnut kit displayed a sufficient RSD,
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(interlaboratory precision: 5.8-9.9% RSD,) and a high level of recovery
(81-119%) for all the incurred samples. All RSD, values for the incurred
samples examined were less than 6.0%. The results of this interlaboratory
evaluation suggest that the walnut ELISA method can be used as a precise
and reliable tool for determination of walnut proteins in processed foods.

A sensitive qualitative detection method for walnut using PCR was
also developed (Yano ef al., 2007). For detection of walnuts with high
specificity, the primer pair was designed based on walnut matK genes.
Trace amounts of walnuts in commercial food products can be qualita-
tively detected using this method.

3. Kiwifruit

Kiwifruit (Actinidia deliciosa and A. chinensis) is a major fruit allergen that
produces severe symptoms and is responsible for a large number of
clinical cases worldwide (Lucas ¢t al., 2003; Lucas ef al., 2004; Mdller
et al., 1998a). Under Japanese regulations, it is recommended for labeling
as much as possible. To develop PCR-based methods for detection of trace
amounts of kiwifruit in foods, we designed two primer pairs targeting the
ITS-1 region of the Actinidia spp. using PCR simulation software (Taguchi
et al., 2007). On the basis of the known distribution of a major kiwifruit
allergen (actinidin) within the Actinidia spp., in addition to reports on
clinical and immunological cross-reactivities, one of the primer pairs was
designed to detect all Actinidia spp. and the other to detect commercially
grown Actinidia spp. (i.e., A. arguta and is interspecific hybrids) except for
A. polygama. The specificity of these methods using designed primer pairs
was verified by PCR on eight Actinidia spp. and 26 other plants, including
fruits. The methods were considered to be specific enough to yield pro-
ducts of the target-size only from Actinidia spp. and sensitive enough to
detect 5-50 fg of Actinidia spp. DNA spiked in 50 ng salmon testis DNA
used as a carrier (1-10 ppm of kiwifruit DNA) and 1700 ppm (wt/wt) of
fresh kiwifruit puree spiked in a commercial plain yogurt (corresponded
to ca. 10 ppm of kiwifruit protein). These methods are expected to be
useful in the detection of unidentified kiwifruit and its related species in
processed foods.

4. Banana

Banana contains food allergens that are common to those in latex or
pollens (Ito et al., 2006; Sanchez-Monge et al., 1999). Many clinical studies
have reported cross-reactivity of banana and latex, referred to as the latex-
fruit syndrome (Blanco et al., 1999; Ikezawa and Osuna, 2002; Méller ef al.,
1998b). These studies monitored the number of patients with food allergy
in Japan and found that patients with banana allergy comprised the
second largest population (below only kiwifruit allergy) among those
with fruit allergies. We developed specific PCR methods for detection of
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banana residue in processed foods. For high banana specificity, the
primer pair was designed based on the large subunit of ribulose-1,
5-bisphosphate carboxylase (rbcL) genes of chloroplasts and used to
obtain amplified products specific to banana by both conventional and
real-time PCR (Sakai et al., 2010b). To confirm the specificity of these
methods, genomic DNA samples from 31 other species were examined;
no amplification products were detected. Subsequently, eight kinds of
processed foods containing banana were investigated using these meth-
ods to confirm the presence of banana DNA. Conventional PCR had a
detection limit of 1 ppm (wt/wt) banana DNA spiked in 50 ng of salmon
testis DNA, while SYBR Green I real-time semi-quantitative PCR had a
detection limit as low as 10 ppm banana DNA. Thus, both methods show
high sensitivity and may be applicable as specific tools for the detection of
trace amounts of banana in commercial food products.

5. Pork, beef, chicken, mutton, and horseflesh

As the modern diet often comprises processed foods, especially minced
meats, manufacturers are obligated to properly label raw materials.
Hence, a rapid method of detecting meat ingredients in processed foods
is needed to verify proper labeling. A rapid real-time quantitative PCR
method to detect trace amounts of pork, beef, chicken, mutton, and horse
meat in foods was developed (Tanabe et al., 2007). The primers and
TagMan minor groove binder (MGB) probes were designed using the
gene encoding cytochrome b for specific detection of each species. The
LOQ of this method was 100 fg/ L of each mitochondrial DNA in 10 ng/
L of wheat mitochondrial DNA matrix. The calculated R? values of the
standard curves for the five species ranged between 0.994 and 0.999. This
method is particularly useful in the detection of unidentified minced meat
in processed foods for verification of food labeling.

IV. PATIENT EVALUATION OF ALLERGY FOOD LABELING

To clarify the usefulness and reliability of the food-labeling system, food
allergy patients (or their parents) at Sagamihara National Hospital were
asked to evaluate it by questionnaire. We received responses from 169
patients. As shown in Table 4.20, patients” profiles were an average age of
49.3 + 35.6 months, age of the first onset of symptoms of 10.1 + 14.1
months, and average of 2.9 & 2.5 eliminated foods. Eliminated foods
included hen’s eggs (135), cow’s milk (79), and wheat (47), as well as
peanuts and fish eggs. Of these patients, 44.2% had a past history of
anaphylaxis, and 80.2% had experienced symptoms following exposure
to even extremely small amounts of the causative foods.
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TABLE 4.20 Characteristics of surveyed subjects

169 parents of food allergy patients at Sagamihara National Hospital

Age of patients 49.3 + 35.6 months M/F = 1.9
Age of first onset of symptom 10.1 & 14.1 months
Number of eliminated foods 29 £25
Eliminated foods

Hen's eggs 135

Cow’s milk 79

Wheat 47

Peanuts 51

Fish eggs 28

Past history of anaphylaxis 44.2%

Incidence of symptom by 80.2%

extremely small amount

Checking of the label
in daily shopping
n=169

0% 20% 40% 60% 80% 100%
w very much « well = notso mno

Usefulness for daily ‘ |
life L .

n=169

0% 20% 40% 60% 80% 100%
m very much = well mnotso mno

Reliability of labeling
system

n=165

0% 20% 40% 60% 80% 100%
@ very much « well mnotso m no]

FIGURE 4.7 Evaluation of allergy food labeling.

As shown in Fig. 4.7, 97% of patients routinely checked the allergy
food label during daily shopping, and 97% evaluated the allergy food
labeling as “very useful”” or “useful.” In addition, 76.4% of the respon-
dents relied on the allergy food-labeling system, and 79.3% had a correct
understanding of the food-labeling system based on self-evaluation. On
the other hand, 48.8% of respondents answered that the labeling system
was “‘very easy”’ or “easy”’ to understand (Fig. 4.8). Patients who had
experienced accidental intake by misreading a label or by mislabeling
comprised 30.9% and 13.9%, respectively (Fig. 4.9).
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FIGURE 4.8 Comprehension and understanding of allergy food labeling.

Misreading the label Mislabeling
n=165 : n=165

# Yes ® Yes

# No = No

FIGURE 4.9 Incidences of accidental intake by misreading and mislabeling of food
labels.

Opverall, the Japanese food allergy-labeling system was highly evalu-
ated by food allergy patients and parents. Almost all patients felt that the
food-labeling system was very useful, although there were cases of acci-
dental intake either by misreading the label or by mislabeling by food
companies.
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