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A Study on the Allergenicity of Milk Protein
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Dept. of Food and Nutrition, Seoul Health Junior College

Abstract

[t is genereally known that the protein of mik has allergenicity and the allerenicity induces allergic dis-

eases, Finding methods to reduce the allergenicity of the food and develop methods to make low allergic

food is the purpose of this study. For this study, I tried various experimental methods :

heat treatment, ir-

radation with ultraviolet and microwaves treatment with polyphosphate, enzyme hydrolysis and PCA inhi-

bition test using guinea pigs and degrees of hydrolysis.

The results obtained are as follows:

Heat treatmet reduced allergenicity of milk protein. The higher the heat, the better the effect, Irradiat-
ing with ultraviolet and microwave increased both the degree of petein hydrolysis and PCA inhibition red-

uced the allergennicity. Ultraviolet was more effective than microwaves on milk protein, Enzyme treatment

increased the degree of hydrolysis and PCA inhibition, and reduced allergenicty considerably. Neutrase was

more effective than alcalase on milk protein. Adding polyphosphate did not induced protein hydrolysis, but

increased PCA inhibition and reduced allergenicity
Key words : allergenicity, milk, PCA
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AHER Qe Bt 5
Srol sstatol 04
X% the AHg ST

FE Aol A] 713 New Zealand White & 2]
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20~30g9] mouseE ¥ AR (3MAALE F43AL)
o £2 ARgte] 2 Aol AR8-shH T

3. Allergenicity ZH4-ghe

1) 8218 2|

(1) g™z

YH-E autoclaveo| A 120CZ 10, 20, 40, 605 7}

G F YA A

(2) Rt ®z|

SHS AT FelF 3ol A U7 F e 7
ol ol A4l filter paperg FolFol RS %

e 2 A (15 watt) & 10cm 72]elA] 4
b mstatAch

T

(3) Microwave X{2|

2 HES 87000 100miE YoiA] AAt # 2R
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QIR W R-2E = 65T R sy ).
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polyphosphate (Rhonepoulenciit, France) 2 A&
of ZHo= 0.1, 0.5, 1.0, 1.5, 2.0% =A A7} £
120c el autoclaveolr 7+gdx12] (10, 20, 40, 60%)
st

polyphosphate) &= Na penta

4. Allergenicity &9t

1) 7t525l1E (degree of hydrolysis)°

Allergenicity®] 7Z+4 gl & 3 ¢l _4 JhE
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BUAE A F oftele] ol $oE A
e ¥ FALNT)F vIdals) A2 (NPN) o] vlg
(%) = sk,

2) PCA(passive cutaneous anaphylaxis) inhi-
bition &8

A3 ARE dAh 5F AXE MR AL F
} Smg /ml7} HE= 0.85% A3 2
o 3|48k A 1mlet F%¢] Complete Freund’s
Adjuvant (Sigma jit) & A7tsle {8171 ¥ 2.3k
o] 719 o i ER 28 1mly FARSAC
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w5l F ohS-3) o] 4uA| 2 BRFle] Hrtstch
0: W3 s
+ : ¢F3l anaphyalctic reaction 2.2 2%-&
e 7 29)sic} 3E
++4 28 FHY ZF I FoE & A
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Al AP
) od
ol 2}74 2g]3 #z] 2 polyphosphataex]g]
£ 3 -?—Oﬂ casein¥} F3& et F3& vl

2 AM8-sk o™ caseine 10mle] 6N 94 2o o

wzo] oF 1% S A &aiA1Z] £ 7)ol 2%-2-2] mer-
captoethanol & @ojregr}l o] A8 10048 7%
polyacrylamide gel(Tris-glycine, urea &8,
pH 8.6)°] loadingdt ¥ #7195 (BioRad,
USA)oll A 1417 A719 88k, #7]ds F gel
S Blue Coomaise2 gA3ti &4 & gelg gel
dryerell A AzAIAM G339
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Table 1. Redution of allergenicity according to physical treatments in milk

Treatment Degree of

PCA inhibition(%) Anaphylactic

hydrolysis(%) shok score

Autoclaving
1207C 10 min 5.24 12.31 ++

20 min 8.01 28.72 ++

40 min 14.70 29.38 ++

60 min 21.82 56.21 ++
Ultraviolet, 40 min 37.62 52.32 +
Microwave, 65°C 30 min 24.48 11.25 +
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43} Table 194 B.i= ule} o] 7pdxg] g $-Hof
UM = BF 449 scoreE JERATE sFEAI
of #Agle] ZF s&Ee, 24d & oA + scor-
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Table 2. Reduction of allergenicity according to enzyme treatments in milk

Enzyme treatment Degree of PCA inhibition Anaphylactic
hydrolysis(%) (%) shock score
Neutrase 10 min 51.99 68.72 +
30 min 45.97 72.36 +-+
60 min 67.40 99.23 ++
120 min 78.80 100.00 ++
180 min 82.28 100.00 +
240 min 85.92 100.00 +
Alcalase 10 min 33.20 55.38 +
30 min 47.60 63.21 -+
60 min 49.46 65.78 +
120 min 57.94 90.32 ++
180 min 73.04 98.82 0
240 min 78.32 100.00 -+
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Table 3. Effect of polyphosphate treatments in milk
Food Concentration of Degree of PCA inhibition Anaphylactic
polyphosphate (%) hydrolysis(%) (%) shock score
Milk 0.1 8.73 26.39 “++
0.5 7.40 31.43 +
1.0 6.57 87.61 +
1.5 4.83 93.72 +
2.0 6.49 100.00 +
ghek defFof )b polyphosphate Caol 34
5 o] CathALs sl polyphosphates= ©]9] 7} 4) M7|YE
Z 719l ]}"T‘*'“E;HE‘] wollth shejekne ¢14ke] pH Fig. 12 f1§5 4% #=2 polyphosphate® *]

oA 2Hd3] FhpRaiEnh 2Ee] Ak polyphos-
phate®} 2] &30l ?H’TE] polyphosphate 2| thAFE &

wohE ez o] gl

Polyphosphate #z]&to] 71438k -F& atgle
% 3} anaphylactic reactiong @3 A= 1
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Z7Fskr2 ksl uk2-g- vjehlo] PCA inhibition
Azke} AR5 T

B
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Fig. 1. Electrophoresis of whey protein.
1. Control

2. 0.1% polyphosphate, 10 min heating

3. 0.5% polyphosphate, 10 min heating

4. 1.0% polyphosphate, 10 min heating

5. 1.5% polyphosphate, 10 min heating

6. 2.0% polyphosphate, 10 min heating

7. without polyphosphate, 10 min heating

=3 5

Halls we] fAdwEe] M17)195deltt. Con-
trolell vl&te] 0.1~2%¢2] polyphosphate& 3 7}5h]
10%31 718 vl ae] diyita wAdsle] A4
Oit} Polyphosphate& #7}shA] &

b rlae @79% 57} wWelE band
‘210 207 el M= 93] &
*OPO] PCA inhibition¥} &&= ﬂﬂ]% 2] o

°2 AlgFTh

>; offf 3% r{m m

2 o

AAA Foll ti sk al-
lergy’d A& do7|= AMFElA olF AFe A
# 4 ol&g TUAA 4 UA sk WkE st
2t allergy Aol Mg flste] Exel, 29

e nﬁcrowave91 ZAY A A, a4

2-8¢] allergenicityE 3}

1m

52 3k & guinea pigE ©]-&3} Passive Cutaneous
Anaphylaxis(PCA) inhibition &2} Non Proteic

Nitrogen(NPN) A& 53 7HeEsige 23 4
& A A ohga 22 2ES At

-f-2] allergenicityi= 7Fge) o8] #Hasteion 7
& v d shegsls 2 PCA inhi-
Zit}. Ultraviolet3=A}2} microwave
#3832 PCA inhibitiong 714
A A allergenecityE AstAlZ o1 ultravioleto] 4
slaazt ol 2 Aoz vEsch s s 9l
o} 7hR-31& 9 PCA inhibition& Z7M41719 al-
AR ghaa o

~

CE‘A] 7]—0] bal
bitiong F7H4]

Ak oy 7

lergenecityE neutrasez}



Vol. 8, No. 2(1995)

alcalase®t} Asf g}
yphosphate®] 7} whald o) 7is)e
¢Foto v} PCA inhibition&

vE

10.

11.

. Winioff, B. and Baer, E. C.

. Jelliffe, D. B., Jellife, E. F. P,

. Jelliff, D. B., Jellife,

. Cunningham, A. S.

. Blanc, B.

Z HAoz vehyt) Pol-
Z x5k
Z7FA1719 allergenicit-
A AT

28

- RSLE, FEME B & LR ARG wRE

CEBE, p. 1 (1987)

. The Obster-
ician’s Opportunity ; Translating “Breast is
Best” Am. J.
Obstet. Gynecol.,

from Theory to Practice,
138, 105 (1990)

. Weinstein, L. : Breast Milk - A Natural Re-

source. Am. J. Obstet. Gynecol., 136, 973
(1980)
. Committee, on Nutrition Encouraging

Breast Feeding. Pediatrics, 65, 657 (1980)

: Human
milk in the modern world, 2nd Ed. English
Languge Book Society and Oxford Univer-
sity Press, p. 26 (1978)

E. F. P. : Diet and
health. nutrition and human milk. Postgradu-
ate Med., 60(1), 153 (1976)

: Morbidity in breast -
fed and artificially fed infants. J. Pediatrics,
90, 726 (1976)

. Winberg, J. and Wessener, G. : Does breast

milk protect against septicemia in the new
born? . Lancet, 1, 1901 (1971)

. Biochemical aspects of human
milk composition with bovine milk. Mid. Rev.
Diet., 36,1 (1981)

48 FAE A7she AT 129 ¢ BR

frob A& Az, deige] B HE (), p
10 (1986)

Otani, H., Dong, X. Y., Hara, T., Kobayas-
hi, M., Kayahara, H. and Hosono, A. : Spec-

ificities to cow milk proteins of human ser-

12.

13.

14. %

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

- @A 2] Allergenicityol] ¥ A5 85

um antibodies from clinically allergic patien-
ts. Milchwissenschaft, 44, 267 (1985)
Bust, J. P., Deschamps, M. and Meyer, D, :
L intolerance digestive aux proteines du lait
de vache chez le nourrisson: concepts actuel-
s. Louvain Med., 98, 383 (1979)
A8, olZ, HFE, o], A, I,
FA S Gl AR BAL Aot 84F
, 28( 10), 8 (1985)

2, G52, WHE, ol s, Uy 97
714 A3t @ Lol g
0 (1982)

“é?i%?, ol : 2 Hale] AUl
26(6), 1 (1983)
Savilahti, E.
36, 73 (1981)
Taylor, S. L. and Dan, B.
and sensitivities. Food Tech. 65 (1985)
Kjellman, N. I. M. and Johnansson, S. G. O,
. IgE and atopic allergy in newborns and

Hu

xS

B

A

»

Aot} 8187,

: Cow's milk allergy. Allergy,

: Food allergies

Infants with a family history of atopic dis-
ease. Acta Pediatr. Scand., 65, 465 (1976)
Cant, A. J.
man nutrition. Applied nutrition, 39A, 277
(1985)

w1, 28, ol & e =7]
161, e =2718k8)=), (1), 51 (1986)

WIES, SRR, 0 R, L, S
B, B3 & T AW TLAUFR O 12k 5 ®
B -HAD B TLAFE BLELT. TL
L, 39, 243 (1990)

: Food allergy in childhood, Hu-

A2 A

A, 23, 94U, 299 0 Aol RS
S 2279 161 g 2] 38R, 2, 116
(1982)
Jessherger, B. and Rakoski, J. : Cow's milk
allergy in adults. Allergologie, 14(4), 33
(1991)

Paganelli, R., Sgambato, F., Carbonari, M.,
Buono, G., Bonomo, R. and Pontesilli, O. :

Cow’s Milk Hypersensitivity in an Elderly



86

26.

27.

28.

29.

30.

3L

32.

33.

34.

. Sprks, D. B. : Atopic dermatitis :

woman : Clinical and Immunclogic Findings.
Ann. Allergy, 56, 480 (1986)

Allergic
diseases, Diagnosis and management. 3rd,
ed. ] B Lipponcott Co. Philadelphia, 497-503
(1985)

Mathews, T. S., Norman, A. P., Taylor, R.,
Turner, M. W. and Soothill, J. K. : Preven-
tion of eczema, Lancet, 1, 321 (1977)

Glasser, J. and Johnstone, D. : Prophylaxis
of allergic disease in newborns. J. Am. Med.
A., 153, 620 (1953)

Sarrinen, U, M., Kajosaari, M., Backman,
A, and Siimes, M. A,
st-feeding as a prophylaxis for atopic dis-
ease. Lancet. II, 163 (1979)

Juto, P., Engberg, S. and Winberg, J.

Treatment of

. Prolonged brea-

infantile atopic dermatitis
with a strict elimination diet. Clin. Allergy, 8,
493 (1978)

Otani, H., Dong, X. Y. and Hosonho, A. :
Preparatin of low-immunogenic peptide frag-
ments from cow milk casein. Milchwissenchaf-
1. 45(4), 217 (1990)

Katayama, S., Shionoya, H. and Ontake, S.
. A new method for extractin of extravasat-
ed dye in the skin and the influence of fast-
ing stress on passive cutaneous anaphylacxis
in guinea pig and rat. Microbiol. Immunol. 22
(2), 89,(1978)

Laemmli, U. K. : Clevage of structural prot-
eins during the assembly of the head of bac-
teriophage T 4. Nature, 227 (1970)

Chandra, R. K.,Singh, G. and Shridhara, B.
. Effect of feeding whey hydrolysate, soy
and conventional cow milk formulas on inci-
dence of atopic disease in high risk infants.
Annals of Allergy, 63, 102 (1989)

Businco, L,,Cantany, A. Longhi, M. A. and
Giampietro, P. G. : Anaphylactic reactions

o

2

35.

36.

37.

38.

39.

40.

41.

42.

43.

S E YY)

to a cow’s milk whey protein hydrolysate
(Alfare, Nestle) in infants with cow’s milk
allergy. Annals of Allergy, 62, 333 (1989)
Asselin, J., Amiot, J., Gauthier, S. F., Mour-
ad, W. and Herbert, J.
and Allergenicity of Whey Protein Hydroy-
sates. Journal of Food Science, 53(4), 1208
(1988)

Asselin, J., Herbert, J. and Amiot, J. : Ef-

fects of in vitro proteolysis on the Allergen-

: Immunogenicity

icity of Malor Whey Proteins. Journal of
Food Science, 54(4), 1037 (1989)
Otani, H. and Hosono A.

proterties of pepsin, trypsin and /or chmot-

: Immunological

rypsin digests of bovine as-casein. Japanese
J. Zootechnical Science, 60(12), 1143 (1989)
Huang, O., John, W., Denis, C. and Stanwor-
th, R. : Inverstigation of the allergenicity of
B-lactoglobulin and it’s cleavage fragments.
Int. Archs Allergy Appl. Immun., 78, 337 (1985)
Granato, D. A, and Piguet, P, F. : A mouse
monoclonal IgE antibody anti bovine milk 8
-lactoglobulin allows studies of allergy in the
gastrointestinal tract. Clin. Exp. Immunol., 63,
703 (1986)

Takase, M., Fukuwatari, Y., Kawase, K.,
Kiyosawa, 1., Ogasa, K, Suzuki, S. and Kur-
oume, T. : Antigenicity of casein enzymatic
hydrolysate. J. Dairy Sci., 62, 1570 (1979)
Bock, S. A. : Probable allergic reaction to
casein hydrolysate formula. Correspondence.
J. Allergy Clin. Immunol., August, 272 (1989)
Sarwar, G., Peace, R. W. and Botting, H.
G. : Differences in protein digestibility and
quality of liquid concentrate and powder for-
ms of mulk-based infant formulas fed to rats.
Am. J. Clin. Nutr., 49, 806 (1989)

Otani, H. 7°a 7 7-¢ EE  B-lactoglobu-
lind KRERBURTE, B AEELGH. 52(1):47 (19
81)



Vol. 8, No. 2(1995)

44.

45.

46.

O S 1

Kilshaw, P. J., Heppell,L. M. and Ford, J.
E.

and whey on the nutritional qualty and anti-

: Effect of heat treatment of cow’s milk

genic properties. Archives of Disease in Child-
hood, 57, 842 (1982)

Malaughlan, P., Anderson, K. J., Widdow-
son, E. M., Coombs, R. R. A, : Effect of
heat treatment on the anaphylatic sensitis-
ing capacity of cow’s milk, Goat's milk and
various infant formula fed guinea pig. Arch.
Child, 56 (1981)

Granati, B., Marioni, L. and Rubaltelli, F.

F. : Evaluation in guinea pigs of the aller-

el Allergenicityol] sk

47.

48.

49.

A 87

genic capacity of two infant formulae based
on hydrolyzed milk protein. Biol. Neonate, 48,
122 (1985)
2EFE 1690
(1992)

Lee, B. O., Kilbertus, G. and Alais, C.
Ultrastructural study on the processed chees-
e. Effect of diffect of different parameter. 36(6)
343 (1981)

Lee, B. O. : Etude biochime de la fonte des
fromages. These de universite de Nancy-I,
Nancy, France (1981)

SEHEFEY. AALE

(1995 649 1¢ +2l)



