Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2019.20.12.340
cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 20, No. 12 pp. 340-347, 2019

2o Beid 28 AES ol8% AUFO FASY A7
0|ds, , B

A Study on the Quality Characteristics of Rice Beer Using Brewing
Yeast isolated from Nuruk
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Dept. of Convergence Industry, Seoul Venture University

)
]
ftio
=2

1
T
o
Hir
rlo
M

1
i)
o
v
o
)
2

T
ol
N
5
o,
—
me,
N
oft
¢
B
)
rir
i)
=
0

o

3]

S
2
il
-4
A
2
>

12 f

aud

M

)

o %
)
ofN
1o
oS

I
lo
[>
H1 oo ox

3

)

Ast Ao yepstth £35] YU FE0A £t S cereviaiseKCCM90301)E LS Z]

o] A4Yg auo H|gl o} AR o] 953t AoF Yelyth B3 F9 ofZul A&l 1

BURSoA EeEjgt anUt A8 ano HE) fodoR w2 5=E UE ol Ao
oz Bl MEFEA BT aRELS ¢

€ guo] HsiA L IFYTEI} o AH AdEo

F9] thh gYost ghE Bote] Fulg Ashed a3t Qe ZAog wodch

ol R
A
Mo R
(m
k0

b
ol :Q, mo]:
o >

s
m&ﬁ
T
ML o =~

Jo
1o
)

kU
o
o
Hr
)

£

fol ré% off
T i e

i
;
i)
3

Abstracts This study investigated the brewing properties of rice beer made with yeast isolated from
traditional whole wheat nuruk. The experimental method was followed by alcohol fermentation and
quality analysis for six months after separating the yeast from nuruk. The yeasts isolated from traditional
nuruk showed normal fermentation characteristics, like those of commercial yeast, in terms of alcohol
production capability, sugar content, and pH reducing power. Especially, the yeast (KCCM 301) isolated
from whole wheat nuruk showed higher contents of glycogen and trehalose than that of commercial
yeast, and so KCCM 301 yeast has excellent yeast vitality. Meanwhile, the yeast (KCCM 90301) isolated
from traditional Nuruk produced significantly higher alcohol and ester contents than that of commercial
yeast. This has a positive effect for supplementing the taste and aroma of rice beer. In conclusion, the
yeasts isolated from whole wheat nuruk showed the general alcohol fermentation pattern and aroma

content of rice beer. These yeasts seem to be effective in strengthening the flavor of rice beer.
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| Rice flour | Mixture with malt |

Gelatinization (85 °C) |

| cCooling(s07C) | |

Protein rest(52 °C, 10min) |

Maltose rest(64 “C_ 60min) |
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Fig. 1. Chart of manufature process od rice beer
using selected yeasts
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Fig. 4. Content of trehalose in different type of yeasts

344

% 2nd fermentation

KGOM90320

# 2nd fermentation

KGOM90320

= 3rd fermentation

commercial yeast

= 3rd fermentation

commercial yeast



o)A

B JR§ ARE o1§F HATY F

3.1.2 22U EYFRA

ARE A gskRaA Anye] 29245 =
YROAZ A, A H4SHRo] YLHE TS
W Aol wan wavt 9gs| AFHH20). olely

m
bé

-

ER9 B Uehfs Feads ENRELS 58
HRFg 34, FULEAN BUY ERF S

cereviaise(KCCM 90320)3_%— AL grof v 1
~3;‘q_oﬂ 7—]]] o]—:]& =lgep _,]75]' OE \/1-0 :LE]:]ﬂ]
AEH(O~10 ug/log CFU)E‘ vehlo E oE 54
FEoA EEst S cereviajse(KCCM90501)§_Eh A}
AL AHaRol QAR 223 3RS B W 33} &
FE& YRTo= ddearE 261?4 fFodor =
o FFFA =25 ug/log CFU)E Ho] arEHo]
£ 202 Uit 3 EdE A0 T2 3
IR = B TH((4~6 ug/log CFU)S ZE &
71& a7et fARE 232118 UER
E35] B FEolA EEfdt S cereviaisdd KCCMO0301)E

= 2933 ETE A Ffo] AYE g H]
3 F9H o2 WAL RAlSte] AR SHA Iz
& AREA 38o] 7ts¥A R woHE

of
ol
s
E
WJ
E
|m
1o
1o,
i)
ol
ﬂ

eko. Arol 8.

e

O E d WEhZo 32 1A AEEe 52
2 Yehygth ot SUREoA Balgt S cereviaise
(KCCM 9032008%+E E o2 FoA Egt S
cereviaised KCCM90301) & 2.8} A8 aro vls) &
oMo £ F262 w/DE BTk 3 wze)
}”‘[JHE~ Yel= A#EE 85 toE HE

F71 ol3 Huely ABrSoH Hefat LuE
Olvt 59 4218 B8 Dol BREA Gkt 5, A
BrSol4 Helgh arsol tobd wado] 48
ane v R Jtel g HEEA AP Ao
2 e g

ShE 1% L W] gt o] 9 vAE

F9 ofzZnt Bl 1FLFEY} o2H FEE HHY,
IFETE0] AS AYF ofZul JRo|HA HhuRgF
< Fooh= o]AolUotAHo|EZF HE AHA 7P
o] AEFYET BEFSAA Bt S cereviaise
(KCCM 9030NER7E & BE TN 23 S
cereviaiseKCCM90320)22(42.0 ml/D)<F AIYE =
B(41.2 mi/L)ell ¥ls] RolHO0R w2 5%E(49.7 ml/L)
£ YR ol gukE oz oA Yeht: =
(19, 2115 Btk WY 13T LS Hdod
AFE9] Fre AREFol e AU 594 Ao
L QY BFHOoE 20.1~22.4 ml/Lo] HEE YEY
AAHeZ HH BURFA HEg S
cereviaisd KCCM 90301)EX7 & o2 FdojA &

©
=

Table. 1. Aroma components in different type of yeasts after fermentation

Ist fermentation

2nd fermentation

Components(ut/L) KCCM KCCM Commercial KCCM KCCM Commercial
p 90301 90320 yeast 90301 90320 yeast
Acetaldehyde 15.1+1.1° 262+1.7° 13.2+1.4° 11.8+2.1° 18.4+3.1° 8.940.9°
Acetone 0.1+0.01° 0.1+0.0° 0.1+0.0° 0.2+0.0" 0.2+0.0" 0.2+0.0"
Methanol 1.240.01° 0.7+0.01° 14+0.1° 1.0+0.0° 0.9+0.0° 1.1£0.0*
Diacetyl N.D N.D N.D N.D N.D N.D
n-Propanol 10.9+1.2° 13.3+1.0% 15+0.9° 143+0.6" 113+0.4° 12.440.6°
i-Butanol 143+1.0° 18.0+1.3° 13.740.5° 13+0.8° 12.940.9° 8.2+13"
n-Butanol 0.1+0.0° 0.1+0.0° 0.2+0.0° 0.1+0.0° 0.2+0.0° 0.1+0.0°
i-Amyl alcohol 49.742.4° 42.043.1° 41243.6° 48.5+2.4° 40.1+1.6° 405+1.7°
n-Amyl alcohol 0.1+0.0" 0.1+0.0° 0.1+0.0° 0.0+0.0" 0.1+0.0° 0.240.0"
Phenyl ethyl alcohol 224+2.1° 20.0+1.1° 20.1+1.6" 15.8+0.7° 16.0+0.3" 15.4+0.7°
SHigher alcohol 97.4+3.2° 93.5+1.1% 90.5+2.7° 91.7+3.1% 80.5+2.5" 76.9+2.8°
Ehtyl acetate 20.5+1.5° 23.0+2.0° 154+2.1° 15.4+0.7° 13.5+1.0° 11.5405°
i-Butyl acetate N.D N.D N.D N.D N.D N.D
i-Amyl acetate 0.5+0.0° 0.9+0.0° 0.8+0.0° 0.5+0.0° 0.2+0.0° 0.3+0.0°
Ethyl carproate 0.1+0.0° 0.0+0.0° 0.1+0.0° 0.1+0.0" 0.1+0.0" 0.1+0.0"
SEster 21.1+1.3° 23.9+1.1% 16340.4° 16.0£1.5" 13.740.5® 11.840.9°

Results are expressed as mean+SD (n=3); ““means with the same letter in colume are not significantly difference (p<0.05).

345



SHEARSH7| &85 2] #1208 Al12E, 2019

3t S cereviaiseKCCM90301)A (93.5 mf/L)e}t A
g8 BX 90.5 /D)ol Hlg] FYHoR w2 IFUA
< 315K97.4 nl/L)S Ho] Mdo] Zu|E slsh=t|
ZAA9] gapt Je Ao R et o|gde An
24 &FE HaFoe FAEQc

SHH o AE= A0 FIRE Holsh= o ZotAH]
O|E7} 71 d@o] HAEHYoH 1 s Wt thh
2to]7} 9l 15.4~20.5 ml/LE YERfo] LutzQl ¢
FoA Uetle oA s2E B} 53] B4
cerevisial KCCM90301,
=2 558
7S kg
LA A By Z9E|EY, SUREoA]
P AR EL WofA AutzQ] ofzul SRS K
, A Jro) vl E 1FEIE oA
oo g lgof AW A T

s Bt g Aoz

B Saccharomyces
90320)7F A& A= Hlg| {ojHor
PRI AAHQ] o|AH FE A 13} 23
9

<t

do [ gLl
i)

d
i

|

rhe

e
e

)
of
of

0

il

=204 Eejd ano] Am of
AAHoz IS WY L o
& UE e o2l A
92 Vet 229
7 EFEzoA 55 B,
cereviaise(KCCM90301) &%
2o A Fepo] Y-8 Fwof Hlsf 79
Hog gAY fAfole] BREY SHoA g aRE
Al S80] 7tsdzlo s watEth dIedE § st
ofZu} JRoAE, oNEYHSIE, oHE 2 ek
A2 AGBolA HEHe 508 Ve B3 T
oAE2 A EFFoA B3t ARECY 5 4UE &
I HRoA HEER] Pot HErEolA 22d a1EY
toAd Zago] AYE aHe} vEFIRR Aste] gx
| R Z3st Zo2 woEr) ghH Q9 ofZn} /4
29l I5YFE oAE S HY, SUFSoAN &
23t S cereviaisd KCCM 90301) %7} T tf2 5o
A B8t S cereviaise (KCCM90320)E %8t AAE &
Loj vlsl FOHOoR =2 FFS Hol AHFo] Fu|E
A3kl 38491 APt e ZoE veikth I
Ao By BUREA B3t fHES YRE 0=
A IS Ao HRAet AoE wETh

)
ox
o

o]

)
-
0 <
L

1
o Y,
o
E

}

fr
(L

o
L

1

g

~

52
L

0
i

my
o
oz
)

l
il

H
)
Fu
=

o

o opE
kﬁ
=
H:rlr

&
=2
R

y
Mo
rOlt

o

wl o mek p@ H1ORN
oo
o

[m
o)

l

346

References

[1] M. Moreno, I. Comino, C. Sousa, "Alternative Grains as
Potential Raw Material for Gluten Free Development
in the Diet of Celiac and Gluten Sensitive Patients",
Austin J Nutri Food Sci., Vol. 2, No. 3, pp. 1016-1025,
2014.

DOLI: https://hdl.handle.net/11441/67174

[2] D. S. Shin, Y. J. Choi, E. Y. Sim, S. K. Oh, S. J. Kim, S.
K. Lee, K. S. Woo, H. J. Kim, H. Y. Park, “Comparison
of the Hydration, Gelatinization and Saccharification
Properties of Processing Type Rice for Beverage
Development”, Korean J. Food Nutr., Vol. 29, No. 5,
pp. 618-627, 2016.
DOI:_https://doi.org/10.9799/ksfan.2016.29.5.618

[3] L. Dong, Y. Piao, X. Zhang, C. Zhao, Y. Hou, Z. Shi,
"Analysis of volatile compounds from a malting
process using headspace solid-phase micro-extraction
and GC-MS", Food Res. Ins. Vol. 51, pp. 783-789.
2013.

DOI:_https://10.1016/j.foodres.2013.01.052

[4] G. B. Carvalho, D. P. Silva, C. V. Bento, A. A. Vicente,
J. A. Texeira, A. F. Gracas, J. B. A. Silva, "Banana as
adjunct in beer production: Applicability and
performance of fermentative parameters’, Appl.
Biochem. Biotechnol., Vol. 155, pp. 53-62, 2009.
DOI:_https://10.1007/s12010-008-8458-y

[5] J. Wang, L. Liu, A. Georgescu, V. Le, H. Madeleine, S.
Tang, "ldentifying ancient beer brewing through
starch analysiss A methodology", Hournal of
Archaeological Science Reports., Vol. 15, pp. 150-160,
2017.
DOI:_http://dx.doi.org/10.1016/j.jasrep.2017.07.016

[6] M. P. Piddocke, S. Kreisz, H. P. Heldt, K. F. Nielsen, L.
Olsson, "Physiological characterization of brewer's
yeast in high-gravity beer fermentations with glucose
or maltose syrups as adjuncts’, Appl. Biochem.
Biotechnol., Vol. 84. pp. 453-464, 2009.
DOI:_http://10.1007/s00253-009-1930-y

7. Feng, S. Dechaos, Q. Lili, W. Yan, "Effect of
saccharification  technology  parameters on
saccharifying for extrusion rice used as beer adjunct",
Trans. Chin. Soc. Agric., Vol. 42, pp. 144-148, 2011.

O. Grujica, "Application of Unconventional Raw
Materials and Procedures in Wort Production”, Journal
of the Institute of Brewing., Vol. 105, pp. 275-278,
1999.
DOI:_https://10.1002/i.2050-0416.1999.tb00520.x

[9] P. Cege, S. Shah, E. Kubai, "Kenyan Beer Brewed with
Unmalted Barley", Ferment., Vol. 12, pp. 41-45, 1999.

[10] C. Shimizu, M. Ohno, S. Araki, S. Furusho, J. Watari, M.
Takashio, "Effect of Reduction of Carbonyl
Compounds by Yeast on Flavor Stability of
Happoshu', Journal of the American Society of
Brewing Chemists., Vol. 60, pp. 122-129, 2002.



204 Bejdt xE AUE 0§ WuFe] FASA AT

DOI:_https://10.1094/ASBCJ-60-0122

[11] B. Demuyakor, Y. Ohta, "Charateristics of single and
mixed culture fermentation of pito beer", J. Sci. Food
Agric., Vol. 62, pp. 401-408, 2007.
DOI:_https://doi.org/10.1002/jsfa.2740620414

[12] B. Vanderhaegen, F. Dlvaux, L. Daenen, H. Verachtert,
F. R. Delvaux, "Aging characteristics of different beer
types", Food Chem., Vol. 103, pp. 404-412, 2007.
DOI:_https://doi.org/10.1016/j.food.chem.2006.07.062

D. J. Bhuyam, M. S. Barooah, S. S. Bora, K.
Singaravadivel, "Biochemical and nutrional analysis of
rice of North Est India", Indian Journal of Traditional
Knowledge., Vol. 13. No. 1, pp. 142-149, 2014.
DOI:_https://hdl.handle.net/123456789/26026

[14 S. K. Lee, B. J. Y Park, H. Y. Park, H. S. Choi, D. H. Cho,
S. K. Oh, H. J. Kim, ‘Evaluation of Quality
Characteristics of Beer by Addition of Rice Rate”,
Korean J. Food Preserv., Vol. 24, No. 6, pp. 758-763,
2017.
DOI:_https://doi.org/10.110002/kifp.2017.24.6.758

(13]

[15] S. J. Jung, C. H. Chung, “Production and properties of
ale beer with Nuruk, a Korean fermentation starter’,
Korean J. Food Sci. Technol., Vol. 49, No. 2, pp.
132-140, 2017.

DOL: https://doi.org/10.9721/KJFST.2017.49.2.132

[16 H. Mayer, D. Ceccaroni, O. Marconi, V. Sileoni, G.
Peretti, P. Fantozzi, "Development of an All Rice Malt
Beer: A Gluten Free Alternative., Food Science and
Technology., Vol. 67, pp. 67-73, 2016.

DOI: https://d0i.10.1016/j.Iwt.2015.11.037

[17] NTS Liquors Licence Aid Center. Analysis of Liquor
Regulatory. Seoul, Korea, pp. 1-68, 2008.

[18] H. Jorgensen, L. Olsson L, B. Ronnow, E. A. Palmqvist,
"Fed-batch cultivation of baker's yeast followed by
nitrogen or carbon starvation : effets on fermentative
capacity and content of trehalose and glycogen", Appl
Microbiol. Biotechnol., Vol. 59, pp. 310-317, 2002.
DOI:_https://doi.org/10.1007/s00253-002-1017-5

[19] S. H. Lee, C. Cheong, "Brewing Characteristics and
Condition Setting of Beer Using Rice Flour", Journal
of Korea Academia-Industrial cooperation Society.,
Vol. 19, No. 9, pp. 206-214, 2018.

DOL: https://doi.org/10.5762/KAIS.2018.19.9.206

[20] E. Kordialik, A. Diowsz, "Physiological State of Reused
Brewing Yeast", Czech J. Food Sci., Vol. 31, No. 3, pp.
264-269. 2013.

[21] C. Cheong, K. Wackerbauer, M. Beckmann, S. A. Kang,
"Influence of preserved brewing yeast on fermentation

behavior and flocculation capacity”, Nutrition
Research and Practice., Vol. 1, No. 4, pp. 260-265,
2007.

DOI:_https://doi.org/10.4162/nrp.2007.1.4.260

347

0] & £(Young-bog Lee) [Hs|g]

+ 20099 8¢ : W[ D=HET S
I gholst ofakat

+ 20129 10€¥ : =9 €242 of

o 2rEAlA Ssrlsdsta o

el Agst (FgsEAp

20129 12¢ : B84 AElE

491

20143 29 : AHE=eHEE e 2die%

20179 108 ~ @A : AHZ=EFEAEYS] oAb

+ 20184 2€ ~ @A : Algtsta(H ) HsHEF AN

1 = Z(Dong-jun Ko) (=59

+ 19964 29 : AIEY SslHAF
3h

20154 29 : AgulAdstlost
I g FEAE (AP

20154 2¢¥ ~ @A : AHMA
sttty Az HEAE ShA

3 AP

A A(Chul Cheong)

- 19964 29 : £ BATH AF
+ 20024 2¢¥ =4 HIEATH A

B35k} (o]shErAD

20064 2¢¥ ~ @A : ASHA ]
shediety §Argstat w4
20109 3¥ ~ @4 : g=4EA
T FRELAS AAY

Az BT FrEToas 9

.

+ 20159 2 ~ @A ¢

23
@R
opas}, YRAE



