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It has been mandatory to label five allergenic substances (AS; egg, milk, wheat, buckwheat
and peanut) in all processed foods, since April 2002 in Japan. Two kinds of ELISA kits have been
provided as screening test kits for the Japanese o$cial method. The kits have many advantages
but some disadvantages, i.e., the kits are not necessarily suitable for daily monitoring in food
manufacturing plants, because they require various analytical equipments and the use of compli-
cated procedures. To overcome these drawbacks, we have developed other diagnostic kits based
on immunochromatography that should enable more rapid and simple screening for food aller-
gens. Then we examined the performance of these immunochromatographic test kits (IC kits) in
terms of sensitivity, repeatability and cross-reactivity to AS proteins in 11 kinds of food models
with various heating conditions and physical properties. We also examined processed food models
including AS protein of constant concentration, using the IC kits and ELISA kits, and compared
the results. The IC kits detected AS proteins at 5 mg/g in the extracts from processed food models,
and provided highly reproducible results. Cross-reactivity among the AS proteins was not
observed. The results obtained using the IC kits showed performance equivalent to that of the
ELISA kits we examined in unheating processed food models including AS proteins of constant
concentration. The IC kits should be more suitable for daily monitoring in food manufacturing
plants.
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-C
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^_P45%}~� Table 3 -���� IC�#� cd
 -¡¢£y�&+*.�¤� "�Y%��*��%¥¦
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)°*±-pq� cd}~%^_P-¥¦�*²g��P

Table 1. Characteristics of Immunochromatographic Test Kits

Immunochromatographic
test kit

Detection
sensitivity

Antigen

Egg 5 mg/g Whole egg proteins including ovalbumin, ovomucoid, lysozyme and ovotransferrin
Milk 5 mg/g Whole milk proteins including casein, b-lactoglobulin and a-lactoglobulin
Wheat 5 mg/g Whole wheat proteins including gliadin and a-amylase inhibitor
Buckwheat 5 mg/g Whole buckwheat proteins including major allergen
Peanut 5 mg/g Whole peanut proteins including Ala h 1 and Ala h 2

Characteristics of immunochromatographic test kits (egg, milk, wheat, buckwheat and peanut).

Fig. 1. Judgment of results with immunochromatogra-
phic test kits

Judgment of immunochromatographic test kit
results (egg, milk, wheat, buckwheat and peanut).
Two lines can be seen, of which the left is the
control line and the right is the test line
(a) positive (r: clearly visible test line. Concentra-
tion of standard solution³200 mg/g). (b) weakly
positive (rw: faint test line. Concentration of
standard solution³2.5 mg/g). (c) negative (u: no
test line. Concentration of standard solution³0
mg/g). C: control line, T: test line.
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1.3 �������
YZ[\�78�]^�"_/ 5)*� IC+,-.O
=`a�bcd� 4)*�+,-ef!01gh�`�
:/ 01gh23 20,000 mg/mL4'9:#�$;�	
ijkl.;Xmn� opqrstu�H(:v;wx�y

��=z{| 5�bP4YZ[\���'�����%
&	}~/ �=z{|v;��$���>'z�?���
���y�� ��	�/ �=z{|tu�H(:.O=`
a�b����@[\��(�(���$�'��=z{
|tu+,-���?X��� �=z{|��I�$��
�	}~��=234y� 20,000 mg/g�01gh$�
��jq
���h�`�:/ 5)*� IC+,-.'9
:#�$;�	>?@�/ �=z{|P4�YZ[\��
�'����.%&m/ AB�
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Table 2. Detection Sensitivities of Immunochromatographic Test Kits

No.
Processed food

models

Concentration
of standard

solution ( mg/g)

Immunochromatographic test kits

Egg Milk Wheat Buckwheat Peanut

1 Potato salad
5 � � � � �

200 � � � � �
2,000 � � � � �

2 Pickles in soy sauce
5 �w �w �w �w �w

200 � � � � �
2,000 � � � � �

3 Pickles in vinegar
5 � � � � �

200 � � � � �
2,000 � � � � �

4 Carrot sherbet
5 � � � � �

200 � � � � �
2,000 � � � � �

5 Cookie
5 � � NT � �

200 � � NT � �
2,000 � � NT � �

6
Steamed Chinese
meat dumpling

5 � � NT � �
200 � � NT � �

2,000 � � NT � �

7
Fried Chinese meat
dumpling

5 �w �w NT � �
200 �w �w NT � �

2,000 � � NT � �

8 Hamburger steak
5 �w � � � �

200 � � � � �
2,000 � � � � �

9 Onion soup
5 � � � � �

200 � � � � �
2,000 � � � � �

10 Carrot jam
5 � � � � �

200 � � � � �
2,000 � � � � �

11 Tomato sauce
5 �w �w �w �w �w

200 � � � � �
2,000 � � � � �

Detection of standard solution in extracts of 11 processed food models by immunochromatographic test kits (egg, milk,
wheat, buckwheat and peanut). Concentration of standard solution�5 mg/g, 200 mg/g, 2,000 mg/g. �: positive, �w: weakly
positive, �: negative, NT: not tested
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Table 3. Reproducibility of Immunochromatographic Test Kits

No.
Processed food

models

Concentration
of standard

solution ( mg/g)

Immunochromatographic test kit

Egg Milk Wheat Buckwheat Peanut

1 Potato salad
0 °/°/° °/°/° °/°/° °/°/° °/°/°
5 ±/±/± ±/±/± ±/±/± ±/±/± ±/±/±

2 Pickles in soy sauce
0 °/°/° °/°/° °/°/° °/°/° °/°/°
5 ±w/±w/±w ±w/±w/±w ±w/±w/±w ±w/±w/±w ±/±/±

3 Pickles in vinegar
0 °/°/° °/°/° °/°/° °/°/° °/°/°
5 ±/±/± ±/±/± ±/±/± ±/±/± ±/±/±

4 Carrot sherbet
0 °/°/° °/°/° °/°/° °/°/° °/°/°
5 ±/±/± ±/±/± ±w/±w/±w ±/±/± ±/±/±

5 Cookie
0 °/°/° °/°/° NT °/°/° °/°/°
5 ±/±/± ±/±/± NT ±/±/± ±/±/±

6
Steamed Chinese
meat dumpling

0 °/°/° °/°/° NT °/°/° °/°/°
5 ±w/±w/±w ±w/±w/±w NT ±w/±w/±w ±w/±w/±w

7
Fried Chinese meat
dumpling

0 °/°/° °/°/° NT °/°/° °/°/°
5 ±w/±w/±w ±w/±w/±w NT ±/±/± ±w/±w/±w

8 Hamburger steak
0 °/°/° °/°/° °/°/° °/°/° °/°/°
5 ±/±/± ±/±/± ±/±/± ±/±/± ±/±/±

9 Onion soup
0 °/°/° °/°/° °/°/° °/°/° °/°/°
5 ±/±/± ±/±/± ±/±/± ±/±/± ±/±/±

10 Carrot jam
0 °/°/° °/°/° °/°/° °/°/° °/°/°
5 ±w/±w/±w ±w/±w/±w ±w/±w/±w ±w/±w/±w ±w/±w/±w

11 Tomato sauce
0 °/°/° °/°/° °/°/° °/°/° °/°/°
5 ±w/±w/±w ±/±/± ±/±/± ±w/±w/±w ±/±/±

Reproducibility (di#erence among 3 test strips) of response of immunochromatographic test kits (egg, milk, wheat,
buckwheat and peanut) to standard solution in extracts of 11 processed food models. Concentration of standard solution²0
mg/g, 5 mg/g. ±: positive, ±w : weakly positive, °: negative, NT: not tested
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Table 4. Detection of Standard Solution in Processed Food Models

No.
Processed food

models
Heating

conditions

EggEgg MilkMilk WheatWheat BuckwheatBuckwheat PeanutPeanut

IC
ELISA
( mg/g)

IC
ELISA
( mg/g)

IC
ELISA
( mg/g)

IC
ELISA
( mg/g)

IC
ELISA
( mg/g)

1 Potato salad No heating · 6.0 · 4.9 · 4.3 · 7.2 ·w 8.1

2 Pickles in soy sauce No heating ·w 4.8 ·w 5.1 ·w ¸1.0 · 3.9 · 6.2

3 Pickles in vinegar No heating ·w ¸1.0 ·w 2.5 · 4.4 ·w 1.7 · 4.2

4 Carrot sherbet No heating ·w 5.6 · 8.1 · 5.1 · 6.0 · 8.0

5 Cookie
No heating · 7.9 · 10.2 NT NT · 4.4 · 8.7
Heating ¹ ¸1.0 ¹ ¸1.0 NT NT ¹ ¸1.0 ¹ ¸1.0

6
Steamed Chinese
meat dumpling

No heating · 3.1 ·w 6.7 NT NT ¹ 3.1 · 2.5
Heating ¹ ¸1.0 ¹ ¸1.0 NT NT ¹ ¸1.0 ¹ ¸1.0

7
Fried Chinese meat
dumpling

No heating ·w 3.3 · 5.3 NT NT · 2.3 · 2.8
Heating ¹ ¸1.0 ¹ ¸1.0 NT NT ¹ ¸1.0 ¹ ¸1.0

8 Hamburger steak
No heating ·w 7.2 · 8.5 · 6.7 · 6.7 ·w 7.7
Heating ¹ ¸1.0 ¹ ¸1.0 · 3.4 · 2.8 ¹ 1.1

9 Onion soup
No heating · 5.6 · 1.9 · 3.8 · 4.3 · 4.4
Heating ¹ ¸1.0 ¹ ¸1.0 ·w 2.4 ¹ ¸1.0 ¹ ¸1.0

10 Carrot jam
No heating · 5.8 · 11.4 · 4.7 · 7.4 · 8.4
Heating ¹ ¸1.0 · 10.1 ·w 4.7 ·w 4.2 ·w 6.7

11 Tomato sauce
No heating ·w 4.1 · 7.7 · 1.5 · 5.1 · 6.1
Heating ¹ ¸1.0 ¹ ¸1.0 ·w ¸1.0 ¹ ¸1.0 ¹ ¸1.0

Detection of standard solution in 11 processed food models by immunochromatographic test kits (egg, milk, wheat,
buckwheat and peanut) and ELISA kits (egg, milk, wheat, buckwheat and peanut). The standard solution (1�100 ng/mL) in
ELISA kit was used for ELISA. ·: positive, ·w: weakly positive, ¹: negative. IC: results of immunochromatographic test
kits, ELISA: ELISA kits, NT: not tested
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Table 5. Consistency between the Results of Immunochromatographic Test Kits and ELISA Kits

Immunochromatographic test kit

ELISA kit
Consistent results/

total
Consistency rateµ5 mg/g

(µ1 mg/g)
¶5 mg/g

(¶1 mg/g)

Egg
·�·w 7 (10) 4 ( 1) 32/36 93.9¦
¸ 0 ( 0) 25 (25) (35/36) (97.2¦)

Milk
·�·w 9 (12) 3 ( 0) 33/36 96.7¦
¸ 0 ( 0) 24 (24) (36/36) (100¦)

Wheat
·�·w 2 (10) 10 ( 2) 14/24 58.3¦
¸ 0 ( 0) 12 (12) (22/24) (91.7¦)

Buckwheat
·�·w 5 (12) 7 ( 0) 29/36 80.5¦
¸ 0 ( 1) 24 (23) (35/36) (97.2¦)

Peanut
·�·w 8 (12) 4 ( 0) 32/36 93.9¦
¸ 0 ( 1) 24 (23) (35/36) (97.2¦)

Consistency between the results of immunochromatographic test kit and ELISA kit. The result of ELISA kits at 5 mg/g
(detection limit of ELISA kits) ·: positive, ·w: weakly positive, ¸: negative. ( ): The result of ELISA kits at 1 mg/g
(detection limit of immunochromatographic test kits)
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