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Changes in Allergenicity and Quality of Nuruk during Fermentation
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Abstract

Wheat is the most widely cultivated cereal and an important source of dietary protein worldwide. Wheat allergy,
defined as an adverse immunologic reaction to wheat, encompasses a broad spectrum of disorders with different
pathomechanisms and clinical manifestation. The Nuruk, a traditional Korean Koji for brewing, was made with
wheat flour and fermenting microbes such as bacteria, yeast and mold. The strains grown on Nuruk secrete
various enzymes as amylase and protease. By the activation of such enzymes, starch and proteins in Nuruk
are hydrolyzed to sugar and amino acid. Therefore, it is supposed to reduce allergic proteins in wheat. To study
quality properties and degradation degree of allergenicity in Nuruk by fermentation, we investigated the changes
of general ingredients and allergenicity in Nuruk during fermentation. Moisture contents was decreased from
24.2% to 13.6% during fermentation. Crude lipid and protein contents were gradually increased during
fermentation. After 15 days of fermentation, reducing sugar and total sugar contents were reached its maximum
level, and they were 27.45% and 39.00%, respectively. Acid and neutral protease activity were significantly
increased during fermentation, but alkaline protease activity was not detected. a—amylase activity was gradually
increased and showed maximum level about 2,833.00 U/g after 15 days of fermentation. Glucoamylase activity
was the highest level about 497.9 U/g after 10 days of fermentation. The increase of these proteolytic and
saccharogenic enzyme activities will provide efficient condition for production of rice wine. Also, protein
fractions were isolated from Nuruk, and degradation of these proteins during fermentation were confirmed by
SDS-PAGE. IgE immunoblotting using patient’s sera with wheat allergy was performed to confirm allergenic
protein in Nuruk. These results as fermentation of Nuruk will provide a useful tool for developing safer wheat

products to prevent wheat allergy.
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Fig. 1. Manufacturing process of Nuruk.

Table 1. Biological characteristics of wheat sensitized patient’s sera (kUa/L)
Patients Sex Age (yr) Total IgE Egg Milk Wheat Buckwheat Soybean  Peanut  Dp. Df.
Normal F 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00

1 M 3 1669.00 101.00 1.24 3.85 0.00 0.00 0.00 0.00  0.00
2 M 0 1717.00 92.50 23.3 4.21 0.55 2.13 2.48 0.00  0.00

Dp., Df.: house dust mite group allergens Der pI and Der f1.
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Kjeldahl Z22 @ dS F238 ot 34945 0.1 N HCI
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T3t
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550 nmoll Al FHE=E S8 ATh 24 &4 g e 183
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Glucoamylase &Hd =7

Fehling-Lehman—Schoorl'H H (23)]] W&} A8 20 g<
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SDS-PAGE

SDS-PAGE(Sodium dodecyl sulfate polyacrylamide gel
electrophoresis)= LaemmliH (26)9 &]3}o] tf2-3} o] A
g3ttt Bio-RadAHe] Mini-PROTEIN 3 cell & ©] &3}
719 % stAth A719F Al gel 12%<] separating gel
(309 acrylamide mix; 1.5 M tris-HCI(pH 8.8); 10% SDS;
10% ammonium persulfate; 0.2% TEMED)3} 5% stacking
gel(30% acrylamide mix; 1.0 M tris—HCI(pH 6.8); 10%
SDS; 10% ammonium persulfate; 0.2% TEMED)S A}-&3}
RoW running buffer(1.44% glycine; 0.3% tris—HCI(pH
80); 0.2% SDS)= pH 83202 Z3te] &3ttt
Shako] AEkeEl A8 E 7 well B 15 pgel @ 20| loading
2 & UEE A5 FFE -3 loadingd ¥ 100 VE
A719% 3FATE A719F 0] E gel> Coomassie Brilliant
Blue(CBB)& staining 3}¢] ©@¥l & patternS 21354t
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Table 2. Change of moisture, total sugar and reducing sugar contents during fermentation of Nuruk

Fermentation period (days)

Components (%) 0

10 15

24.20+0.20
49.50+0.25
7.30+0.23

Moisture
Total sugar
Reducing sugar

20.04+0.38
45.00+£0.56
13.60£0.31

17.00+0.07 13.60+0.25
43.50%£0.35 39.00+£0.10
2790+0.12 27.45+0.38

M

< 8% @wd si=ZS PVDF membrane® transblot ap—
paratus(Bio-Rad)E ©]&3} transferdtuch. HAAL=
membraneS 5% skim milk® 4°Coll A 3151 &<t block-
ing3te] ¥ ol ¥kg R &5 ATet thF ThA] washing
buffer(TTBS)& 33] A&}t 5% skim milk® 12} an-
tibodyQl ¥ W73 FXxle] FA L 1008 3| Agh §AS
Membrane®l| 7}3}e] 37°Coll A 3A1ZF wwkslA A HEg-A]Z]
% washing buffer2 33 A3} t} 23 antibody <! per-
oxidase—conjugated antihuman IgEE 5% skim milkel] 100
v 3l Agk §A8 7hete] REEAIZ F AlFH S U mem-
brane®]| $J+= peroxidaseE enhanced chemiluminescent
(ECL) western blotting detection system®. 2 733} t}.
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Fig. 2. Change of crude protein and crude lipid during fer—
mentation of Nuruk.
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ing fermentation of Nuruk.
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Fig. 5. (A), SDS-PAGE pattern of total protein extract from
Nuruk during fermentation. (B, C, D), IgE immunoblotting
of total protein extract from Nuruk with sera from normal
human (B) and wheat allergy patients (C and D) during
fermentation. lane M, molecular weight markers; lane 1, 0 day
after fermentation; lane 2, 5 days after fermentation; lane 3, 10
days after fermentation; lane 4, 15 days after fermentation.
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