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Abstract

The prevalence of food allergies was investigated using questionnaires with 300 subjects whose ages ranged from 19 to
24 years old and the causative food allergens was analyzed using immunological analysis with serum of the subjects who
answered that they have/had food allergy. The questionnaire showed that 11.33% of subjects have/had experience of food
hypersensitivity, where the main causative foods were fish, beef, chicken, milk, egg, and pork in order. The meat allergy
shared 4.65% (2.33% for beef, 1.66% for chicken, 0.66% for pork) in the prevalence of food allergies. The causative beef
allergens were investigated with the serum of 6 subjects who have had beef allergy. Western blots were carried out with the
serum of P6 subject who showed a positive reaction to beef extract in ELISA. The two specific bands were detected in beef
extract on the PVDF membrane, and no band was detected in extracts of pork and chicken. A calculation of the distance of
migration by SDS-PAGE enabled the molecular masses of the two bands to be estimated as 67 kDa and 31 kDa, respectively.
The 67 kDa was revealed as bovine serum albumin (BSA) which is one of the important beef allergens as reported previ-
ously though an analysis of the N-terminal amino acid sequence. However we could not identify the sequence of 31 kDa,
probably because they comprised several subunits and were modified proteins such as glycoprotein that were unlikely to be
easily degraded by the Edman method. The 31 kDa band were dyed with the PAS (periodic acid-schiff reagent), suggesting
that it might be a glycoprotein. These results suggested that the 31 kDa might be considered as a novel potential beef aller-
gen which is not reported previously, although further studies are needed.
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Kilburn ez al., 1998; Rossi et al., 1994), AlZ(Noma et al.,
1998; Quirce et al., 1998; Smith er al., 1987), SF
(Biedermann et al., 1999; Liccardi et al., 1997), ZA3}-F
(Clarke et al., 1998; Ewan, 1996), ©]3-F(Musmand et al.,
1993; OWNeil et al, 1995), <5 (Guenard-Bilbault and
Kanny, 1999; James and Robert, 1996), Z4F(Gall er
al., 2000) 5o ¥3d 574 g2l iy f
3L 3ok 53] 7l 93 faEe gEddar)sE A
T3E S FHoF, O 2H|EI) 282
27] $71e] FHolg B £ k. ASAEL 437
o = ot E Aadd glo] T3 GUA vk
A9 AZAde]l Adka AT AFAA AHoz
Ao gElzage] B8 T mg- =B o]Fo
A gout, HZ B AT 93 AL ¥3eie] gt
& A77} o Fo] A At AF7R wER Fo A%
dHEA INAEL AS F9| 50kDa, =& F9 51
kDa 1231 98 9] 67 kDa9] bovine serum albumine
(BSA)# 60 kDa®] bovine gamma globulin(BGG) S0.2
@A A TH(Ferreira and Seidman, 2007; Han er al.,
2000b).
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ELISAE 93t 22 A< anti-human IgE peroxidase
conjugate(Sigma Co. Ltd., USA)2} Western blotsS 93} 2
A} AR alkaline phosphatase(AP) Conjugated Goat Anti-
Human IgE(Tagoimmunologicals Co. Ltd., USA)= A3
o7 FhH ARRHIA.

Enzyme-linked immunosorbent assay(ELISA)

ELISA= Engvall®} Perlmann(1971)2] Bl S8l &
Al &, HA, | FEES F902 ARSI,
Z}7}9] extracts® 50 mM sodium carbonate buffer (pH 9.6,
1:500(v/v))2} &]23}e] 96-well plate(NUNC, Denmark)ol]
Z¥zk 50 uLA B33l 4°Col| A 852%) coatingA] 7L, Tk
+'¢ PBS buffer(20 mM sodium phosphate, 150 mM
NaCl, 2.7 mM KCl, pH7.H)Z 3214 A& F, 2% gelatin
(Amresco, USA) - PBS solution® 2 blockingA]# 30°C9]]
X1 1A]ZF WE-S-AlZ T} PBST(phosphate buffered saline
containing 0.05%(v/v) tween 2002 3% Al&d &, 11} &
AEA A)E LT 1% gelatin@EA¥]E L4vv)S
30°Coll A 4A]7E WR-AIZ] &, PBSTE 3314 A1E-& A
StF . 2 2 23 34| (Anti - human IgE peroxidase
conjugate(Sigma Co. Lid., USA)S X33 1% gelatin(3]
A& 1:1000(v/v)yE 30°CollA] 2417t ¥HE-A1Z] ¥, PBST
2 474 AAg AAsFETE. ABTS Peroxidase substrate
system(KTI Co. Ltd., USA)C.& S FT3 1, vhe-
o] T4¥ ¥ 490 nmE 1183 ELISA reader(Sunrise A-
5082, Tecan, Austria)s ©|-83t] ETPE 2 =AY
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Sodium dodecyl sulfate-polyacrylamide gel electro-

phoresis(SDS-PAGE)

L5 L= WEE 2B 7] 93te] Laemmli(1970)
o] "ol F3bed HAISIAT. geld 4%9] stacking gel
F 11%2] running gel& AFS-3FaL, BRI 7|E2e
middle range color protein standards(Cambrex Bio Science
Rockland Inc., USA)S o]&3}4t). 35282 Fako
2 x SDS-sample buffer(0.25 M Tris-HCl buffer, pH 6.8,
containing 10% SDS, 4% 2-mercaptoethanol, 20% glycerol,
0.05% bromophenol blue, and 10 mM EDTAYS #7}5h
F, 100°Coll A 23F 7FEetAT. 242} 15 L] 55
geloll ZHXA 7|3, A7)99%5 74X (AE-6450, ATTO, Japan)
£ o]83fd 20 mAlA 1417 SDS-PAGES @§35+9t).
Ba)¥ bands BHF7) 95 gele G (0.025%
Coomassie brilliant blue R-250, 50% methanol, 5% acetic
acidyS o] 88t 4x|7t o) AA T, BN (7.5% acetic
acid, 5% methanol)©. 2 2243} T}.

Western blots

Western blots Towbin 5(1979)2] ol F3sle] A4
3FATE SDS-PAGE & H2]¥ ©wla2 PVDF(polyviny-
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g0l S0l Geee %) 140mAdlA 1X17E HAAIR
t}. AALE PVDF membraned 2 Q3F -8} cuttingdto]
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Table 1. Incidence of food allergy investigated from the
anamnesis of 300 subjects

_ Numbers %V %"

* Beef 7 20.58 2.33
Pork 2 5.88 0.66
Chicken meat 5 14.7 1.66
Chicken's egg 3 8.82 1
Cow's milk and its products 4 11.76 1.33
Fish 11 32.35 3.66
Cereals and beans 1 2.94 0.33
Fruits and vegetables 1 2.94 0.33
Sum 34 11.33
Total sum of subjects 300

UThe percentage for subjects indicated allergenic reaction.
DThe percentage for the total sum of subjects.
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Fig. 1. ELISA with sera of beef-allergic patients and non-
allergic control individuals to beef, pork and chicken
extracts. C1-C5, sera of non-allergic individuals; P1-P6,
sera of beef-allergic patients.
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Western blotsZ 0| &8 £ 2d &8
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of| A

Atz s}t Han er al., 2000b).

Fig. 2(Axe 5, &5, A&FEE) g SDS-PAGE
Aito|tt. ELISA Az}, $-Sgd 229 vsled 7P &
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2 215 ¢ T (Fuentes et al., 2005; Han er al., 2000b;
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Fig. 2. Western blots analyses (11% gel) to beef, pork anc
chicken extracts. (A) SDS-PAGE, (B) Western blots
with serum of positive beef allergic patient. Lane M show:
middle range molecular marker, lane 1 shows beef extract
lane 2 shows pork extract and lane 3 shows chicke:

extract.
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Fig. 3. Determination of molecular mass of allergenic protein:
in beef extract. *67 kDa; first band in Fig. 2 (B)-1
*%31 kDa; second band in Fig. 2 (B)-1.
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