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Quality characteristics of improvement pellet nuruk inoculated from

Aspergillus luchuensis 34-1

Eui-Hyoun Jung, Ji-Young Mun, So-Young Kim, Soo-Hwan Yeo'

Fermented Processing Food Science Division, National Institute of Agricultural Science, RDA, Wanju 55365, Korea

Aspergillus luchuensis 34-1 was inoculated into wheat
pellets with different conditions of raw materials to
produce nuruk. The degree of substrate reactivity im-
provement of steam treated raw materials compared
with that of non-heat treated was analyzed. The water
content of the pellet was adjusted to 25% and 35%,
and steam treatment for 10 minutes improved the sub-
strate reactivity at 2.1-fold and 3.1-fold, and steriliza-
tion was also possible. The characteristics of improve-
ment pellet nuruk were investigated according to the
degree of crushing and water content of raw materials
according to the temperatures and humidities (23°C,
30°C and RH 60%, RH 80%). The pH of the pellet nu-
ruk was higher depending on the temperature, humid-
ity and moisture content of the koji were lower, and
the pH of the flour-pellet nuruk was lower than that of
2 mm milling wheat-pellet nuruk according to milling
degree. It can be seen that the milling degree affects
the growth of mold. The acidity and amino acid were
generally higher as fermentation time increased. Also,
the higher the incubation temperature, humidity and
moisture content, the higher the value. Glucoamylase
activity was significantly the highest in moisture con-
tent 35% D2b nuruk, cultured at 30 °C and 80% RH
for 38 hours. This is higher than the previous reports
on glucoamylase of rice-koji or commercial nuruk us-
ing fungi isolated from traditional nuruk. From these
study, it is expected that making of improvement pellet
nuruk would save the fermentation time considerably
compared with traditional nuruks.

Key words: Aspergillus luchuensis, nuruk, water content,
fermentation, enzyme activity
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LB AFNA = AEEE Az T2 ARk
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Materials and Methods

ZAME
5 Axg O%(i J)-& 201734 (E) 07 Al S el A
TR, THE FHEH AT Farta A el A

st Avpergtlluv luchuensis 34—1(KACC No.46420) &
() F 524 a (Ulsan, Korea) oAl A5 02 A X3
A2 ApEsHAT

5 8%

A FFe AFES 42 EU (Daewoo Machine,
Seoul, Korea) 2 Abg3le] &-43 7b3 W 2533
290 B 7158 2 mmE 23] AN BHEY 2HPow

Azt FEdHS FESEE A (MX-50, And
Co., Ltd, Tokyo, Japan)i Sstal 7S of# g
WA OB 25%, 35% % FRETHS TN F5 Axol
ALg-3Fg om ) o T E X (Hwasung, Korea) AFoll A Al 23t
A7 6 mm A ALE7E F3sto] FES A FEAT

7bE = A+ (B—C)/(100-B)
A 98 TH (g,
B: B X 58 (%),
C:. 95 F23= (%)
JE SN X AR RF
FAA R e E AR5 e] 71 WS Z2ARSH] 9l ske]
SRS 259 W 35907 A T ABE FA7]0
F9lstar, 10 = AF ko] s FA vl 400%
7heetan, ofe o] WA R AAaLE HE s o]
EFES 55T F2F3oA 1A a4 wgAlA 714
WA (7 Brix) & A SFQATE HdA Y 98 S 400%
Z7hshan, &4 mAE 1A A 9o aa HE AR
25C 9 55ColA 1417 &4 W55 3k9a, 55CeA
H-Sat ujdxe 985 7|F0=2 nusdd. 4559
u|AE A f5E A AEE AR 3 e8NS THT 30
mLel #&3+9] 0.2 mLE PDAW| Ao HE3H 3 28Tl
347 wjekale] g9 Ad FF5 gUsiy

Table 1. Changes in soluble solids of non heated wheat by
different Saccharification conditions (°Brix)

Saccharification conditions

Non" 25C 55C
Non
heated 1.00+0.00° 1.80+0.00* 1.87+0.11°
wheat

YNon enzyme, non heated treatment

Values represent means + S.D. and values with differ-
ent superscripts in the same column are significantly
different at p<0.05.

A EE A = (A=B)/C
A —u—%o(g)
B: &3 SP (100 SP),
C: A& 4 SP (15,000 SP)

Pellet &5 W
FREFS 2T AR (BT U 2 E AY AEV 2

Ak & A 9 Wzksio] (<4070), A luchuensis 34—1
2+5%=(23TC, 30C) ¥ HFE(60%, 80%
3l 4 7};(] Zz7no= HHO‘: ]_o:h;]_ ‘——Eo]
FxHS () WHS Fask o,
F2ol 42T @A EEF ‘8}211,
WEAZE(32, 40, 48 hEZ AR

29 Al5E —20TC ®3siy 7 7LZ

g
Ach
% e
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o, flo

E QU 2 BARY
pH, AHE, obv]wibE Z4e FHEA 74 (16)
E3hol 2T BAE st] A+ 10 gol ¥

50 mLE F7l8to] A2oA 3A17F =& o}-M—]— FEES
o] ¥} (filter paper No.2, Whatman International Ltd.,
Maidstone, England) 8t ¥, 10 mLE # 3l 0.1 N NaOHZ=
Agsta 1 F(mL) S AAER FA ST ofv| AL =
o7l 10 mLE 0.1 N NaOH §H o= F33t v, T4
28 &N 5 mLE 7hske] frEld obv] Ak 0.1 N
NaOH €02 A3} ~2% 0.1 N NaOHE mLI=
AT aagd F4S A xaLde ALY v 5
10 goll 0.5% NaCl g+ 10 mM acetate buffer (pH 5.0)
50 mLE A-&of|A 3AIXF &3 ¥ o] Fato] A x35Th
Glucoamylase, @ —amylase % 4HJ carboxypeptidase
= ¥xg 84 54 kit (Kikkoman Co., Tokyo, Japan) &
AFg3Fe] B33 7 UV—-2450 (Shimadzu Co., Kyoto,
Japan) & 5358 S @S Ao =R AbEsigl o,
43S wet bases 7|22 R8T

SHXN

FAACE BE A3 33] vbE ARFS FtHAE
¥R 1, 794> SPSS (statistical package for
social sciences, Version 20, chicago, IL, USA) el 2]3|



Aspergillus luchuensis 34-1& 7%

3k 7N pellet F=2] FAEA 105

st om, ZF Adt ko] 2ol Duncan’ s multiple
range test® ©]€3t9 p<0.05 F+olA FIAF S

Results

T ST X &2 HAHAL

ndAe A=

B4 S Table 20 YetUdth. 95 FREFS
2% pellets 607 TAEFHA 103 (HA 02 A58
AFste] 71A HEAE A A, FETE 25% =2
e FYe 108 S22 3.97 °Brix® 7FE =4 UEdw
Hdxe dsdn] 2.1 FFHen, FRdE 35% =

Table 2. Changes in soluble solids of heated wheat by
different moistures during saccharification time (°Brix)

Steaming Moisture (%)

time (min) 25% 35%
10 3.97+£0.12¢ 5.77+0.51°
20 3.23+0.25 6.37+0.38°
30 3.57 +0.40% 6.07 +0.25
40 3.80 +0.26° 5.97 +0.64°
50 3.97+0.21° 6.50 + 0.98°
60 3.97+0.15 5.43 +0.25

Values represent means = S.D. and values with different super-
scripts in the same column are significantly different at p<0.05.

SAANZIE R fo 42l #o] §lo], FA 1
°BrixZ Bl g ®m o} 3.1 7] g o] s )
SAAIZe] M Qg Aoy AnE Fig. 1ol
et otk 2F 79 SR8 F(256%, 35%) =UOE
BASI S W, T717F ek F 10%0] Fyshd nl et
A5 oA ASshe vAEEC] YERA] o o0& Rt
AFo) 3t 2 0] Fr )

e
[
HO

=

2
BN
xo & 1z
o
)
T
rlr
=
o2
o
i
— 1

I

N AU g g
2 iy

P 25% FRe $RPo| %
o]

2 e
> fo o

2

M

oflt

Bu)

N

ak

og

O,

>~

fo

th, B A ATe %L 23T 60% RH 7oA
Fok A w52 kg A gte] HupE A ohE w o
Z7AR(23C, 80% RH; 30T, 60% RH; 30T, 80%
RH) pH7F Fro A 02 #A vErstth,

AHE (mL) & Ha A zro] A zbg o] mhel Folx | 38417k
944N A weF 25, FE W SRS =555
APE7E A dEbgh Wk el 55, SR 1
=2 D2b Al59 A% 7) 3.33-3.85% 7Hd w=gkon o]g)
W& 7hd v 2438 71 Ala A5+ 0.49-0.69%
[SR=ase=
olu] = AT (Glycin %) W3t &%, & W FEdek

z

=
=

j=9)
==
o

Water

contents
(%)

25

35

Fig. 1. Microbial bactericidal effects by water content and steaming time.
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