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Abstract

For producing a high added-value natural seasoning ingredient, a yeast extract (YxX) was supplemented with a rice
protein residue fermented with Bacillus licheniformis (Rfl) or with Bacillus subtilis (Rfs). A rice protein residue was
obtained after enzymatic hydrolysis of rice protein which was used for preparing a yeast culture medium. Overall
acceptabilities of the supplemented yeast extracts (YxRfl or YxRfs) were higher compared to pure yeast extract.
Savory taste like umami was found to increase noticeably by adding a fermented rice protein residue to yeast
extract, which was confirmed in taste sensor analysis and in sensory test. Beyond the presence of savory tasting
amino acids such as Glu and Asp in a fermented rice protein residue, it is assumed that other soluble peptide frac-
tions remained play an important role in enhancing taste of the supplemented yeast extracts. Thus, the yeast extract
added with a fermented rice protein residue could be applied to manufacture a natural seasoning ingredient.
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Fig. 1. Manufacturing process of the yeast extract added with a
fermented rice protein residue.

D Yeast extract added with a rice protein residue fermented
with Bacillus licheniformis

? Yeast extract added with a rice protein residue fermented
with Bacillus subtilis
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Table 1. Operating conditions of HPLC in analysis of free
amino acids.
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Table 2. Composition of free amino acids in a fermented rice
protein residue.

Items Free amino acids
Instrument Yot}nglin Acme 2000
(Younglin Co., Anyang, Korea)

Column Waters

AccQ-Tag column
Column oven 37°C
Detector UV detector
Absorbance 254 nm
Flow rate 1.0 mL/min

Eluent A - AccQ-Taq buffer

Mobile phase Eluent B - Acetonitrile

Eluent C - Water

Injection volume 10 uL
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Amino RPY Frh? Rf® Rfs¥

acid name (% on protein)  (mg/g) (mg/g) (mg/g)
1 Asp 9.07 - 2.96 2.11
2 Ser 4.92 - 0.51 0.60
3 Glu 17.85 8.44 3.53 3.32
4 Gly 4.26 4.32 5.50
5 His 2.37 - - -
6 Arg 8.3 - 9.57 -
7 Thr 3.7 - 1.84 3.17
8 Ala 5.38 - 1.46 0.23
9 Pro 442 - 0.65 -
10 Cys 1.75 - - -
11 Tyr 5.35 - - -
12 Val 6.14 - 3.83 445
13 Met 3.7 8.51 4.45 5.00
14 Lys 3.6 - 2.18 2.17
15 Ile 431 41.03 5.51 4.63
16 Leu 8.49 21.84 4.87 6.54
17 Phe 5.47 90.03 5.38 12.80

DRice protein

? Filtrate of th (rice protein hydrolysate by Delvolase®) after yeast cuture
) Rice protein residue fermented with Bacillus licheniformis

» Rice protein residue fermented with Bacillus subtilis

"~ : Not detected

§3 Aol 6% A= FHfFlo] EX B
Ank v B WFU 0T ALGE] A E o] Aol

g wjFelS Alzxstal Helgh Akl Zhabe] Wy vt
Yol WE Bacillus 5 ¢S Fig. 3% 2%
=t 12 AZHEE 48 Al Zke] tSA 719 S ERleHA
NRAZA vty A d IAYE Bacillus
licheniformis= &3 AF9 Rflrice protein residue

fermented with Bacillus licheniformis)2] AN 0.045%91 A
48 A7 Mg Foll= 0.074%= S7FekR o™ 72 A177EA]
WHalglo]l A&E ATt B3t Bacillus subtilis® WrE3E A&
Q1 Rfs(rice fermented with  Bacillus

protein  residue



416 WY - G

180

—o— RP5%+G1%"
—0— RP5%+G3%>
—w— RP5%+G5%3'

160 -

140 4

120 A

100 A

80

60

Unit (X10° cfu/mL)

40

20 A

0 T T T
0 20 40 60 80

Time (hr)

Fig. 2. Growth curves of Saccharomyces cerevisiae cultured in a
medium of 5% rice protein hydrolysate with different amount
of glucose.
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Fig. 3. Growth curves of Bacillus sp. cultured in a medium of
rice protein residue.

Ygrowth curve of Bacillus subtilis

2 growth curve of Bacillus licheniformis
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Table 3. Sensory evaluation results of yeast extracts added with fermented rice protein residues (meantS.D.)

Umami Bitterness Saltiness Flavor OA"
RP? 1.240.46° 1.25+0.46° 1.13+0.35% 1.25+0.46° 1.38+0.52%
Yx¥ 1.88+0.64% 3.13£1.13° 3.5+£0.53¢ 2.38+0.74%® 2.5+0.53°
YxRf1Y 3.75+1.16° 2.5+1.2° 2.13+0.83° 2.88+1.89° 3.63+1.3°
YxRfsY 3.38+0.92° 2.75+1.16° 2.38+0.74° 3.38+0.74° 3.5+¢1.07°

“*Means in the same column not sharing a common letter are significantly different (p < 0.05) by Duncan's multiple test.

Y Overall acceptability
P Rice protein
3 Yeast extract produced in a medium of rice protein hydrolysate

 Yeast extract added with a rice protein residue fermented by Bacillus licheniformis

% Yeast extract added with a rice protein residue fermented by Bacillus subtilis



e RPpEEe] ERFHES U5 nXE 9% a7

AT} Table 4] 7|ZHAIA E4] Ao = Rfs

R FEE FH7FEF YxRfs7F RIS 3 713F YxRfl Kb
74t Aoz SRl ok Aty e E
2ol wa}l 1,000 Da ©]3ke] AR} 1,000-5,000 Da
fle] BEg o gelofstalal wElE 7 w85 mzhAl
4 e W AR BREE e Hste] $-nH]= O
e [ | SoALH(AB=1135:1134) &% =3 Ao
[ e (AB 9.04:8.04). o] AR-Fol= T o] 7iEaE 3
| Naast 4}"* W\ . Efo] =7} thFatAl EAsh] W]l Ao® Holw, 7+
e e e L Elo]| =7} &St uho] A A7 R} A3 o]0 A
FRISHA] Rt ot 7t 85 FPLCE ©]&ste] A o

; (B) I ARvEIHYE SIS W ARE2 4-5 719 fEo]
- t yaz FAHe glen BEFEL 12719 SEol=
93z 45 0] ol & Tzt setol=e] SA g
A+7F 2% Ao 2 HRIUtKFig. 4). Ogasawara et al
| (20062 T o] B2 kRl B xylosest WHEAIA
\ 1,000-5,000 Da ¥ 9] 9] widzt= HEfo| =5 A=t o5

n 2 oE wo oM [o

AT Fv), A& 52 FSAHYL RASe
T3} Ishi et al.(1994)%= WZFFH Q] 500-1 000 Da ¥
Srpu] gdlo] H7Fsl S W gk

e }915 o, 7
A=

\I
E
=
g
}..

*)‘% 1&0

o]
™
Ko
=
'\\fl—i',{o 140 Y " R 1o 170 ?:Sl-
o]
A=)
T
3}
2

o 2L
)
i
BuAe

O
(n
1o 9
e
e
i

e
ol
ol
rir
N
N
X
hu}
g,
o
~
>,
ol
o >
M D ot

Fig. 4. FPLC chromatograms of ultrafiltered fractions of a rice

protein residue fermented with Bacillus licheniformis.
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Table 4. Taste sensing analysis results of yeast extracts added with fermented rice protein residues (meantS.D.)

Umami Bitterness Saltiness Astringency Richness
Tasteless” 0 0 -6 -13 0
Yx? 4.8840.01* 8.47£0.01° -19.68+0.01° -0.15+0.01° 0.73+0.02°*
YxRfI) 12.9240.01° 9.81+0.01° -12.55+0.01° -0.07£0.01° 0.49+0.01°
YxRfs? 12.94+0.02° 11.92+0.02° -11.67+0.01° 2.09+0.01° 0.39+0.01°

“*Means in the same column not sharing a common letter are significantly different (p <0.01) by Duncan's multiple test.
" Not taste

? Yeast extract produced in a medium of rice protein hydrolysate

% Yeast extract added with a rice protein residue fermented by Bacillus licheniformis

# Yeast extract added with a rice protein residue fermented by Bacillus subtilis
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