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Abstract

Food allergy is a chronic disease that is increasing all over the world, and it can even lead to a loss of life. To
prevent any incidents resulting from food allergies, most countries keep strengthening their food allergen labeling
requirements domestically and internationally, with a constant monitoring system against undeclared allergens and
recall of offending products. In order to avoid economic losses to industry and damages to international relations
from undeclared allergens, it is necessary to confirm each country’s regulatory policy on food allergen labeling prior
to exportation. Another required action is to try for a reduction of the cross-contamination risk of the allergens
during manufacturing and storage, which should be verified by using an accurate and reliable analysis of food aller-
gens. This paper is intended to provide an introduction to the regulation of food allergen labeling by country, aller-
gen management methods to avoid cross-contamination, and allergen detection methods using ELISA, PCR, and LC/
MS. Changes of allergenicity during thermal or nonthermal processing also will be investigated in our review. This
review will be helpful for the food industry to better understand patients suffering from food allergies and to man-

age food allergens in food manufacturing.
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Table 1. Food allergy labeling standards in different countries
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In:ﬁnatlonal Korea' Japan'? CODEX USA Canada Eu Austali/ Hong oo iwant
ergens NZ Kong
No. of ingredients 21 27 8 8 12 14 10 9 8 11
Crustacean shellfish O (Crab, O (Shrimp/prawn, O o (¢ o O (6] (0} (0}
Shrimp/Prawn) crab)

Molluscan shellfish O (squid, clam, O O

oyster, abalone, mussel)
Egg o (¢} o o (¢} (¢} o (¢ (0} (0}
Fish O (Mackerel) (0] (0] (¢ (¢ o (¢ (0} (0}
Milk o (0] (0] (0] (¢} o (¢ (6] o o
Peanut (0] (0] (¢ (¢} o (¢ o (6] o o
Soy (¢} (¢} (¢ (¢ o (6] o o
Tree nuts O (walnut, pine nut?) O o O O O O O o
Wheat (¢} (0] (¢} (¢ (¢
Cereals with gluten O O (0] o o
Buckwheat o (6]
Celery O
Lupin O O
Mustard (¢ O
Sesame O O O o
Sulfites o (¢ (¢} (¢ (6] o
Mango O
Peach (¢}
Pork (0]
Tomato o

*Table modified from Gendel (2012).

'Korean/Japanese allergen labeling regulation designates specific items, not food categories. For example, only walnuts, not tree nuts, are included in

allergen labeling list.
*Pine nut will be added in allergen labeling list on Jan 1, 2020.

3Voluntary labeling recommended for Abalone, Mackerel, Squid, Salmon, Salmon Roe, Cashew, Walnut, Matsutake Mushroom, Sesame, Soybean, Yam,

Apple, Banana, Kiwifruit, Orange, Peach, Beef, Chicken, Gelatin, Pork.

“Taiwan FDA released a new regulation to include 11 food allergens. It will come into effect on July 1, 2019.

TH(Rahaman et al., 2016).
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=),
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Z&3h= 92l PCR (Polymerase Chain Reaction), T2
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1. Control Allergens in Ingredients

(1) Database of allergens included in each Ingredient

: —— Allergens
Ingredient Manufacture Specification - -
Wheat Egg Milk Gelatin
A [ ] A X X
. — Allergens
Ingredient Manufacture Specification - -
Wheat Egg Milk Gelatin
B (] ® X X
Allergens

¥

(2) Confirm allergens included in final products

Ingredient Manufacture Specification . g
Wheat Egg Milk Gelatin

. Allergens
Menu Ingredients - -
Wheat Egg Milk Gelatin
A [ ] A X X
Curry B [ ) o X X
Noodle with C
curry
D
Noodle
Allergens in final product [ ] [ ] X X
2. Control Allergens in Processing
Ingredient Mesh Scale Mixer Sink | Blender Butter Mixer
storage steamer
) ¢ B m %
i
1
i s <
5 2 2 Ingredient
Q ~ Fa
3 o3 o
-3 o )
3 3 3
2 a o .
= = Sink
- Oven

8( : Point of allergen

Fig. 1. Control of allergens in food processing manufacture (Tokyo Metropolitan Government, 2012).

[

e A% A P20 oA 7P de olgHE
olt}, & LA YolHE AE AMZ o] wolul
de 2o A 55 waA 24T £ e NE

olu] theFet s|Atel|A sl Fu= . ek HA
Sl A ol g 73 LElEA EAE ELISA 71ES
Table 20l 23l th V= FDAE HYZHCRE o4 715
& 770 A|ZAFe] 5270 ELISA kit Wt H712 Sast
ABRE SYAte| Bl g8k, AFAAAA7F AR AL Q=

—

oo oL 1
l-rlJ rE ¥

ELISA 7|EE &
AE ASseE 4
o @eshE P
o7k 7+4 oPﬂ%, A

l

A °l 0171 o ¢

gajol Az 39 3

[e]

gz 9 715
33} ATHEFDA, 2006) ELISA—J E

Lateral flow B3-S Al

J
B9 715 dae o
g W) Bee) s

%Hl A THGaastra, 1984).

==

Oki =l°1



A AF del=r] v 289
(a) Food sample
] Substrate
! § Sxez
Wash Wash Wash
7Y — Y — -
Antibody Antigen binding Enzyme
binding conjugated
antibody binding
(b)
Y Substrate
K xS
O ~
f Wash 4 Wash k Wash
Incubate Add Ag-Ab Add enzyme- Add substrate and
Antibody with Mixture to conjugated measure color
antigen to be measured Antigen-coated well secondary antibody
Fig. 2. Principle of sandwich ELISA and competitive ELISA.
Table 2. Available commercial ELISA Kkits for food allergen detection in Korea
LOD LOQ Incubation
Food Product name Manufacture (ppm) (ppm) Target fime (min)
Veratox for Total Milk Allergen Kit Neogen Not reported 2.5 Not reported 30
RIDASCREEN FAST Milk R-Biopharm 0.7 2.5 Caseins, -lactoglobulin 30
Milk Casein ELISA Kit IT Morinaga 0.31 0.31 Caseins 110
Beta-lactoglobulin ELISA Kit IT Morinaga 0.31 0.31 [-lactoglobulin 110
Milk (BLG) Residue Detection Kit ELISA SYSTEMS 0.5 1 [-lactoglobulin 45
Veratox for Egg Allergen Kit Neogen Not reported 2.5 Not reported 30
E RIDASCREEN FAST Egg R-Biopharm 0.1 0.5 Whole egg 30
g8 Egg (Ovalbumin) ELISA Kit I Morinaga 0.31 0.31 Ovalbumin 110
Egg Residue Detection Kit ELISA SYSTEMS Notreported 1 Ovomucoid 40
Veratox for Soy Allergen Neogen Not reported 2.5 Not reported 30
So RIDASCREEN FAST Soya R-Biopharm 0.24 2.5 Soy protein 30
Y Soya ELISA Kit II Morinaga 0.31 0.31 [-conglycinin 110
Soy Protein Residue ELISA SYSTEMS Not reported 2.5 Soy flour protein 75
Buckwheat ELISA Kit II Morinaga 0.31 0.31 Soluble buckwheat protein 110
Buck-wheat mixture
Buckwheat Residue Detection Kit ~ ELISA SYSTEMS Not reported 2.5 Buckwheat Flour Protein 40
Veratox for Gliadin RS Allergen Neogen Not reported 2.5 Gliadin 30
RIDASCREEN FAST Gliadin R-Biopharm Gliadin: 0.5 Gliadin: 5 Gliadin, Gluten 30
Wheat
Gluten :1 Gluten: 10
Gluten (Gliadin) ELISA Kit II Morinaga 0.31 0.31 Gliadin 110
Veratox for Peanut Allergen Neogen Not reported 2.5 Not reported 30
Peanut RIDASCREEN FAST Peanut R-Biopharm 0.13 2.5 Peanut protein 30
Peanut ELISA Kit II Morinaga 0.31 0.31 Soluble peanut protein mixture 110
Peanut Residue Detection Kit ELISA SYSTEMS Not reported 1.0 Arahl, Arah2 30
BioKits Walnut Assay Kit Neogen 0.25 24 Not reported 75
Walnut Walnut ELISA Kit BioFront 0.22 1 Walnut 30
Walnut Protein ELISA Kit Elution Not reported 2 Walnut Protein 50
Technologies
Veratox for Crustaceans Allergen ~ Neogen Not reported 2.5 Not reported 30
Crusta-ceans RIDASCREEN FAST Crustaceans R-Biopharm 2 20 Tropomyosin 30
Crustaceans Residue Detection Kit ELISA SYSTEMS Not reported ~ 0.05 Crustacean Tropomyosin 55
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Fig. 3. Principle of food allergen detection using PCR.
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Fig. 4. Principle of food allergen detection using LC/MS.
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