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Abstract
Rice is the main and most important food taken every day in Eastern Asia. Frequency of IgE- mediated rice allergy is
about 10 % in atopic subjects. A multigene family of 14-16 kDa proteins presents the major allergens from rice
seeds/grains. Other rice seed/grain allergens are a recently described 33-kDa major and a 60-kDa minor allergens.
Rice is a member of the grass family; therefore its pollens  become airborne even though it is mainly self-pollinated.
Rice can cause hay fever symptoms in areas where it is grown commercially.
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Introduction
Rice is one of the most important foods in the world,
supplying as much as half of the daily calories for half of
the world’s population. No wonder that in Asian countries,
such as Thailand, rice is so highly valued that the translation
of the word “to eat” literally means “to eat rice”. The
scientific name for rice is Oryza sativa. Asked to name the
types of rice they are familiar with, people may be able to
recall one or two. Yet, in actuality there is an abundance of
different types of rice – over 8,000 varieties. Oftentimes,
rice is categorized by its size as being short grain, medium
grain or long grain. Short grain, which has the highest starch
content, makes the stickiest rice, while long grain is lighter
and tends to remain separate when cooked. The qualities of
medium grain fall between the other two types.

Rice allergy is common in countries in Eastern Asia, such
as Japan, where rice is commonly eaten. Frequency of IgE-
mediated rice allergy is about 10% in atopic subjects in
Japan. Prevalences are much lower in Europe and USA,
where rice is mostly recognized as cereal-associated allergen
source. Now food allergies are much more common in India
as compared to the western countries. They quote figures
of two to six per cent. In India, we have nine to 10 per cent
patients positive to rice.

Allergic reactions to rice can be caused by ingesting it
or inhaling its pollen. Rice is a member of the grass family;
therefore its pollens  become airborne even though it is
mainly self-pollinated. Rice can cause hay fever symptoms
in areas where rice is grown commercially. Many studies
have been done on rice sensitivity. One in particular

showed rice sensitivity was six times higher in adults
than in children.        The symptoms of rice allergy can
manifest in several different ways.

• Asthma  (Hoffman 1975, Shibasaki et al. 1979,
Lezaun 1994, Arai et al. 1998)

• Atopic dermatitis (Ikezawa et al.1992b, Uchio et
al. 1998)

• Atopic dermatitis with ocular complications (Uchio
et al. 1998)

• Contact urticaria (Lezaun 1994)
• Diarrhea & vomiting (Cavataio et al.1996)
• Eczema (Hoffman 1975, Shibasaki et.al. 1979)
• Exercise-induced anaphylaxis (Guinnepain et al.

1996, Caffarelli et al. 1997)
• Food protein-induced enterocolitis syndrome

(Sicherer et al. 1998)

It is also possible that those who are allergic to rice
may also react to the following because they are members
of the same botanical family. This is known as clusters of
hypersensitivity.
• barley
• corn
• durum wheat
• grass pollen
• oats
• rye
• soybean
• triticale
• wheat
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Rice allergy is a potentially deadly response by a
person’s immune system to rice or foods containing
rice. After a susceptible person ingests rice, the
immune system reacts with the release of histamines
and other chemicals that trigger symptoms that can
range from mild to life–threatening. While somewhat
rare in the United States, rice allergy still affects a
small portion of the population.  There is no way to
know whether a person with a rice allergy is likely to
have a mild or severe reaction after eating rice
products. Symptoms that begin as mild to moderate
can quickly intensify and lead to potentially life–
threatening anaphylactic shock. Therefore, those with
this allergy must avoid the grain altogether. There
are several foods that can serve as substitutes for rice.
A person with a rice allergy who accidentally
consumes rice must seek immediate medical
attention.

Allergens
In Rice allergy, proteins with molecular masses of
14-16, 26, 33, and 56 kDa have been demonstrated
to be potentially allergenic. The 33 kDa allergen was
identified as a novel type of plant glyoxalase I that is
expressed in various plant tissues, including maturing
seeds (Usui et al. 2001).  The majority of the allergic
components are albumins with molecular weights
between 14 and 16 kDa (Nakamura & Matsuda
1996). The 15.5, 16, 19, 25, 50, 90 kDa rice protein
has been reported to be a major allergen and
responsible for cross-allergenicity between cereal
grains in the Poaceae family (Urisu et al. 1991). A
19 kDa globulin protein has also been identified (Park
et al. 2000). Although a number of allergens have
been identified, only one allergen has been fully
characterised: Ory s 1. Other allergens partially
characterised have been designated RAP, RAG 1,
RAG 2, RAG 5, RAG 14, and RAG 17. RAG 17 is a
16 kDa protein, a member of the alpha-amylase/
trypsin inhibitor protein family (Izumi  et al. 1999,
Adachi et al.  1993). Although raw rice is more
allergenic than cooked, some of the allergens are heat-
stable and resist proteolysis (Adachi et al. 1993). Rice
also contains a lipid transfer protein (Shibasaki et
al. 1979, Asero et al. 2002). LPTs are heat-stable
proteins and may account for allergy to cooked rice.
A chitinase has been isolated from rice. The substance
accumulates to a high level in the roots of the plant,
but only low levels are found in stem and leaf tissue
(Zhu &  Lamb 1991). Whether the chitinase is found

in the seed, and whether this chitinase has allergenic
potential, are questions that have not yet been
evaluated.

IgE-mediated reactions
Rice may commonly induce symptoms of food allergy,
asthma, rhinitis, eczema and urticaria in sensitised
individuals in communities where rice is a staple food,
e.g., in the Far East, but is not a frequent cause of food
allergy in Western individuals, although the allergy is
increasing (Wuthrich et al.  2002, Gendeh et al. 2000,
Andre et al. 1994, Granel  et  al. 1992,  Komatsu et al.
1990, Miyakawa et al.  1988, van den Hoogenband and
van Ketel 1983). Symptoms reported in rice-allergic
individuals include abdominal cramping and similar
pain, nausea, vomiting, rhinitis, rhino conjunctivitis,
dyspnoea, asthma, contact urticaria, atopic dermatitis,
dermatitis, angioedema and anaphylaxis. Individuals
may be sensitised without being symptomatic (Noma
et al. 2001, Figueredo  et al. 1999, Varjonen et al.
1995). 

The effect of rice allergy on the skin has been
documented by many studies. In 200 of 226 patients
(90.5%) with atopic dermatitis visiting a Japanese
hospital, oral food challenge tests showed that food
allergy was involved, and rice allergy affected 2.5%
(Ogura Y et al. 2001) . In 1006 Japanese patients  with
typical and  atypical  lesions of atopic dermatitis, who
were analysed  statistically by correlating the clinical
severity to  serum  IgE  values, the  suggestion  was
supported  that  rice  allergy  strongly contributed to the
development of the severity of this condition. Of 25
patients with severe atopic dermatitis and a positive
serum-specific IgE to rice treated by a rice exclusion
diet, 9 were remarkably improved, 10 were moderately
improved, and no effect was seen in 6 patients (Ikezawa
et al. 1992). The results of a study suggested  that ocular-
type atopic  dermatitis  belongs  to  the  most  severe
end  of  the  spectrum  of  atopic dermatitis, and  that
rice and wheat  may contribute to the pathogenesis of
severe atopic dermatitis, resulting in ocular
complications (Uchio et al. 1998).

Individuals may be affected by raw rice and not cooked
rice. A report describes how a 30-year-old man with
atopic dermatitis had had erythema and itching of the
hands after washing rice in water, though he had always
eaten cooked rice without problems. Urticarial erythema
occurred after several minutes. Skin-specific IgE tests
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were markedly positive with water used to wash regular
rice but mildly positive with water used to wash allergen-
reduced rice. These results suggested that the allergen
responsible for contact urticaria in this patient may have
been water-soluble and heat-unstable, and that these
allergens were not present in allergen-reduced rice
(Yamakawa et al. 2001).

Contact urticaria from rice has also been reported
(di Lernia et al. 1992). Similar allergic effects were
recorded in a 17-year-old female presenting with acute
erythema of the hands, oedema of the eyelids, dyspnoea
and cough following contact with raw rice, which
occurred from throwing raw rice during a wedding. She
was able to tolerate cooked rice by ingestion. The
authors suggested that the adverse respiratory and skin
reactions resulted from rice dust (di Lernia et al. 1992).
Occupational contact dermatitis and/or asthma may
occur in rice workers and occasionally in bakers (Block
et al. 1984, Racz and  Lengyel 1967, Yang et al. 1965).

Other reactions
Food protein-induced enterocolitis syndrome is a
symptom complex of severe vomiting and diarrhea
occurring several hours after the ingestion of particular
food proteins in infants, has been reported to be caused
by rice in some instances (Sicherer et al.
1998). Although food-sensitive enteropathy is more
often caused by milk, rice and ground rice may also
temporarily damage the small intestinal mucosa in
infancy (Walker-Smith 1994, Vitoria et al.
1982;). Reactions may be severe. Shock, nausea,
vomiting, and diarrhoea have been reported in 4 infants.
Occult blood in stools of these infants was positive. All
immunologic tests were negative. Nevertheless, the
authors conclude that, based on the clinical findings in
these patients, the adverse effects were probably allergic
in nature (Cavataio et al. 1996).

A distinct clinical syndrome seems to be associated
with exposure to Rice husk dust. The manifestations of
this “Rice millers’ syndrome” include acute and chronic
irritant effects on the eyes, skin, and upper respiratory
tract; and allergic-like responses such as rhinitis,
dyspnoea, bronchospasm, and eosinophilia.
Radiological opacities in the chest, probably
representing early silicosis or extrinsic allergic
alveolitis, have been reported (Lim et al. 1984).
Similarly, findings suggesting increased asthma
prevalence among California Rice farmers and workers

have been reported. Radiologic findings were consistent
with dust or fibre exposure, although no association with
specific farming activities was identified (McCurdy et al.
1996). Individuals working with rice may in fact be allergic
to rice pollen and not Rice per se (Tsai et al. 1990).  The
pollen of the Oryzeae tribe (Rice) showed the highest
positivity among asthma patients of the province producing
most of the country’s grains (Riggioni et al. 1994a,
Riggioni et al. 1994b).

Conclusion
The researchers say  that  rice contains an allergy-causing
protein, so continuous consumption of the grain could
prove harmful to the body. IgE play an important role
in allergic reaction. It will be interesting to see if
consumer fears, especially in Asia, about using
genetically modified food will diminish if they believe
they could directly benefit health-wise from the food being
produced in alternative ways to their traditional methods.

It is not just health benefits that are driving
biotechnology research in Asia. There is hope that
farmers can grow crops cheaper, more efficiently and even
safer, according to some recent publications. Patients
symptomatology can be vast and varied. There are
immunological and non-immunological food allergies.
Elimination is not the only treatment for these kind of
allergies. There is always a hope to find something which
can substitute for people having rice allergies in the near
future.

References
Adachi, T., H. Izumi, T. Yamada T. et al. 1993.Gene structure

and expression of rice seed allergenic proteins
belonging to the alpha-amylase/trypsin inhibitor family.
Plant Mol. Biol. 21:239-248.

Andre, F., C. Andre, L. Colin, F. Cacaraci, S. Cavagna. 1994.
Role of new allergens and of allergens consumption in
the increased incidence of food sensitizations in France.
Toxicology 93(1):77-83.

Arai, T., T. Takaya, Y. Ito, K. Hayakawa, et al. 1998. Bronchial
asthma induced by rice. Intern. Med. 37:98-101.

Asero, R., G. Mistrello, D.  Roncarolo, S. Amato, R. van
Ree. 1991. A case of allergy to beer showing cross-
reactivity between lipid transfer proteins. Ann Allergy
Asthma Immunol 87(1):65-67.

Asero, R., G. Mistrello, D. Roncarolo, S. Amato et al. 2002.
Immunological cross-reactivity between lipid transfer
proteins from botanically unrelated plant-derived
foods: a clinical study. Allergy 57(10):900-906.

Block, G., K.S. Tse, K. Kijek, H. Chan, M.  Chan-Yeung.1984.
Baker’s asthma. Studies of the cross-antigenicity

197



198

between different cereal grains. Clin Allergy
14(2):177-185.

Caffarelli, C.,R.  Cataldi, S. Giordano, G. Cavagni. 1997.
Anaphylaxis induced by exercise and related to
multiple food intake. Allergy Asthma Proc. 18:245-
248.

Cavataio, F., A. Carroccio, G.  Montalto, G. Iacono. 1996.
Isolated rice intolerance: clinical and immunologic
characteristics in four infants. J. Pediat. 128(4):558-
560.

di Lernia, V., G. Albertini and  G. Bisighini. 1992.
Immunologic contact urticaria syndrome from raw
rice. Contact Dermatitis 27(3):196.

Figueredo, E., S. Quirce, A. del Amo, J.  Cuesta et al.
1999. Beer-induced anaphylaxis: identification of
allergens. Allergy 54(6):630-634.

Gendeh, B.S., S. Murad, A.M. Razi, N. Abdullah et al.
2000. Skin prick test reactivity to foods in adult
Malaysians with rhinitis. Otolaryngol Head Neck.
Surg 122(5):758-762.

Granel,  C.,  A. Olive,  L.  Randazzo et al .  1992.
Hypersensitivity reaction to rice. A case report.
Allergol. Immunopathol. (Madr) 20(4):171-172.

Guinnepain, M.T., C. Eloit, M. Raffard, M.J. Brunet-Moret
et al. 1996. Exercise-induced anaphylaxis: useful

screening of food sensitization. Ann. Allergy Asthma

Immunol. 77:491-496.

Hoffman, D.R. 1975.  The specifities of human IgE

antibodies combining with cereal  grains.

Immunochemistry 12:535-538.

Ikezawa, Z.,K.  Miyakawa, H. Komatsu et al. 1992. A

probable involvement of rice allergy in severe type

of atopic dermatitis in Japan. Acta. Derm. Venereol.

Suppl. Stockh. 176:103-107.

Izumi, H., M. Sugiyama, T. Matsuda, R. Nakamura. 1999.

Structural characterization of the 16-kDa allergen,

RA17, in rice seeds. Prediction of the secondary

structure and identification of intramolecular

disulfide bridges. Biosci. Biotechnol. Biochem.

63(12):2059-2063.

Komatsu, H., C. Suga, K. Miyakawa et al. 1990.  Arerugi

39(4):402-409. (Japanese)

Lezaun, A., J.M. Igea, S. Quirce, M. Cuevas et al. 1994.

Asthma and contact urticaria caused by rice in a

housewife. Allergy  49:92-95.

Lim, H.H., Z. Domala, S. Joginder et al. 1984.  Rice

millers’ syndrome: a preliminary report. Br. J. Ind.

Med. 41(4):445-449.

McCurdy, S.A., T.J.Ferguson et al. 1996.  Respiratory

health of California rice farmers. Am. J. Respir. Crit.

Care Med. 153(5):1553-1559.

Miyakawa, K., Y. Hirai, J. Miyakawa, T. Sugiyama et al.

1988.  Arerugi 37(11):1101-1110. (Japanese)

Nakamura, R.  and  T. Matsuda. 1996. Rice allergenic protein
and molecular-genetic approach for hypoallergenic
rice. Biosci Biotechnol Biochem. 60(8):1215-1221.

Noma, T., Yoshizawa I, Ogawa N, et al. 2001. Fatal
buckwheat dependent exercised induced anaphylaxis.
Asian Pac J. Allergy Immunol. 19(4):283-286

Ogura, Y., H.  Ogura, N. Zusi. 2001.  The incidence of food
allergy in atopic dermatitis.  Arerugi 50(7):621-628.
(Japanese)

Park, J.W., D.B.Kang, C.W.Kim et al. 2000. Identification
and characterization of the major allergens of
buckwheat. Allergy 55(11):1035-1041,.

Racz, I. and B. Lengyel. 1967. The professional dermatitis
of the rice field workers.  Berufsdermatosen 15(6):335-
345. (German)

Riggioni, O., M.  Montiel, J. Fonseca et al.  1994a. Type I
hypersensitivity to gramineae pollen (by tribe), in
bronchial asthma patients. [Spanish] Rev Biol Trop 42
Suppl 1:65-70, 19

Riggioni, O, M. Montiel M, J. Fonseca et al. 1994b. Type I
hypersensitivity to gramineae pollen (by species) in
allergic rhinitis patients. [Spanish] Rev Biol Trop 42
Suppl 1:71-76, 20

Shibasaki, M., S. Suzuki, H.  Nemoto, T. Kuroume. 1979.
Allergenicity and lymphocyte-stimulating property of
rice protein. J. Allergy Clin. Immunol.  64:259-265.

Shibasaki, M., S. Suzuki, H. Nemoto, T. Kuroume. 1979.
Allergenicity and lymphocyte-stimulating property of
rice protein. J. Allergy Clin. Immunol. 64(4):259-265.

Sicherer, S. H., P.A. Eigenmann and  H.A. Sampson. 1998.
Clinical features of food protein-induced enterocolitis
syndrome. J. Pediatr. 133(2):214-219.

Tsai, Y.T., S.H. Chen, K.L. Lin, K.H. Hsieh. 1990. Rice pollen
allergy in Taiwan. Ann. Allergy 65(6):459-462.

Uchio, E., K. Miyakawa, Z. Ikezawa and  S. Ohno. 1998.
Systemic and local immunological features of atopic
dermatitis patients with ocular complications. Br. J.
Ophthalmol. 82:82-87.

Urisu, A., K. Yamada, S. Masuda, H. Komada  et al. 1991.16-
kilodalton rice protein is one of the major allergens in
rice grain extract and responsible for cross-allergenicity
between cereal grains in the Poaceae family. Int Arch
Allergy Appl Immunol. 96(3):244-252

Usui, Y., M. Nakase, H. Hotta, A.  Urisu et al. 2001. A 33-
kDa allergen from rice (Oryza sativa L. Japonica).
cDNA cloning, expression, and identification as a novel
glyoxalase I. J. Biol. Chem. 276(14):11376-11381.

van den Hoogenband, H.M. and W. G. van Ketel. 1993.
Allergy to rice. Contact Dermatitis 9(6):527-528.

Varjonen, E., E. Vainio, K. Kalimo et al. 1995. Skin-prick
test and RAST responses to cereals in children with
atopic dermatitis. Characterization of IgE-binding
components in wheat and oats by an immunoblotting
method. Clin. Exp. Allerg. 25(11):1100-1107.

Nepal Journal of Science and Technology 9 (2008) 195-199



199

Vitoria, J.C., C. Camarero, C. A. Sojo et al. 1982.
Enteropathy related to fish, rice, and chicken. Arch
Dis Child 57(1):44-48.

Walker-Smith,  J. 1994.  Food sensitive enteropathy:
overview and update.  Acta.  Paediatr.  Jpn.  
36(5):545-549.

Wuthrich, B, T. Scheitlin, B. Ballmer-Weber.2002. Isolated
allergy to rice. Allergy 57(3):263-264.

Beena S Suvarna /Rice, The Allergen

Yamakawa, Y., H. Ohsuna, M.  Aihara, K.  Tsubaki, Z.
Ikezawa. 2001. Contact urticaria from rice. Contact
Dermatitis 44(2):91-93.

Yang, K.L., T.K. Tchou, C.C. T’ang et al.1965. A study on
dermatitis in rice farmers. Chin Med J. 84(3):143-159.

Zhu, Q. and C.J.Lamb. 1991. Isolation and characterization
of a rice gene encoding a basic chitinase. Mol. Gen.
Genet. 226(1-2):289-296.


