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Abstract

This study was conducted to investigate the characteristics of Yakju fermented using different 7 commercial yeasts;
La parisienne (black), La parisienne (red), Fermivin, RC212, K1-V1116, D47, and EC1118. After completion of
fermentation, the total acid content in Yakju ranged from 0.26 to 0.40%; the lowest and highest values corresponded
to fermentation using La parisienne (red) and EC1118, respectively. The amino acidity of the different Yakju samples
varied significantly in the range of 2.49 to 5.50. The Yakju fermented with K1-V1116, La parisienne (black), La
parisienne (red) showed high amino acidity levels of 5.59, 5.55 and 5.34, respectively, but that fermented with
Fermivin showed a low level of 2.49. EC1118 seemed to be most suitable for producing the dry type of alcoholic
beverage because of the low reducing sugar content (0.19%) and soluble solid (7.2 °Brix). The main organic acids
in Yakju were succinic acid, lactic acid, citric acid, malic acid and acetic acid. Further, the succinic acid content
in Yakju fermented with La parisienne (black), La parisienne (red) was high (about 1,080 mg/L). The main volatile
compounds were acetaldehyde, acetic acid and iso-amyl alcohol, and the acetaldehyde and acetic acid contents

of the different Yakju samples varied substantially.
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Table 1. Commercial yeasts used in this study

T EAARE8S] R A25H A6E (2018)

104 ?} WHE St HE7F U 60 mesh A2 207}
3kl 4Coll A 7,000 rppm(9,280 xg) 2.2 30%-3F YAl H-2)
(Hitachi CR22G 111, Hitachi Co., Ltd., Tokyo, Japan)3}o] /g
THe FFE ARSIl

pH, &4 % olo| 4t

el pH, F4L ¥ ol Atet A 2REA T3
< w5kth(10). pHE pH meter(Orion 3 Star Benchtop pH
meter, Thermo Fisher Scientific Inc., Waltham, MA, USA)=
=231 u:] ZFALS AlE 10 mLE #35k] 100 mL& Akt
Zet~Fe] Y1 0.1 N 23 EE(NaOH, Yakuri pure
chemical Co., Ltd., Kyoto, Japan) &9/ 2 pH 8.27} 2
| 74x] A ste] 1 gk FAk(acetic acid) o2 FHAkeHe]
UeRH AT =417 ??’rﬁ‘r“ T mEH10) o] eat=
= A8 10 mLE 100 mL AH7tE et 3 ok, wlE
Tl A F 2-3W-8-5 7F8te] 0.1 N NaOH &4 o=
e Aol U wi7hA] AAsT o7ld SHE=
42l 8 (Yakuri pure chemical Co., Ltd) 5 mLE ¥
Aol Mol oA gk & ThA] 0.1 N NaOH & o2 gl
Aol U2 wi7hx] Akl 2HldE &9 Fm) o=
FA 8-

7+E4 _-_%;'—-—( Brix) ¥ &algt &t

7Hed P E(CBrix) e tAE ZHA(PR-201,
Atago Co,, Tokyo Japan) & AH&-dte] St o, AT

< Dinitrosalicylic acid¥<= ¥ & sle] E4319th(11). =,
«Vﬂ.% o] 7}l g | mLo] DNSA]2F 3 mLE 7}3}o] water
bath(B-490, BUCHI, Flawil, Switzerland)o|A] 5%-7F 71E A|
2 & Fska o7]o] S/ 5 mLe AH7ske] UV-visible
spectrophotometer(JP/U-2000  spectrophotometer, Hitachi
Co., Ltd)= O] 8319 550 nmoA] TFEE =H 5
ol B L glucoses ETFEE R ALE3l] 4719 HP
Moz 449 mERe=ve BAdd

Characteristics”
Brand name Manufacturer Species - -
Optimum temp. range (C) Alcohol tolerance (%)
La parisienne (red) S. I Lesaffre” 8. cerevisize 15-35
La parisienne (black) S. L Lesaffre S cerevisiae 15-36
Fermivin DSM? S cerevisiae 15-37 14
RC212 Lalvin’ S cerevisize 1530 12-14
K1-V1116 Lalvin S cerevisiae 15-31 18
D47 Lalvin S cerevisiae 10-30 14
EC1118 Lalvin S bayanus 7-35 18

US. 1. Lesaffre, Marcq-en-Baroeul cedex, France.
’DSM Food Specialties, Delft, The Netherlands.
ILallemand Inc., Montreal, Canada.

YInformation from commercial wine yeast maker.
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Table 32] §7]2F B4 Az}e} v wa & o, FAFs ko)
=2 EC11182 A 2Hactic acid)= Zo] AFAdstaRom, &

Table 2. Qualities of Yakju fermented with different commercial yeasts

o T(‘%falécvlf Amino acidity  Soluble solid (‘Brix) R“d(‘;jfnfv e (’}f"‘f}?}) V"‘Z‘S};ﬂ;‘dd

La parisienne (red) ~ 4.5320.07"* 0.26£0.02° 5.3410.34" 730£0.25% 0.23:0.04 12.03+0.29" 60.27£15.70°
La parisienne (black) ~ 4.49+0.06" 0.32:0.04° 5.55£0.22° 7.53£0.21° 021003 11.83£0.6® 80.20+31.99"
Fermivin 4.11£0,02° 0.35:0,02° 2.49+0.28° 6.87£021° 0.20:0,01 10.130.42° 101.60+18.11™
RC212 4162002 0.35:0,00° 391:0.13° 7.3310.10° 0231001 12.370.31° 82.93125.36™
K1-V1116 4361002 0321001 5.59+0.42° 7.07£0.06* 0212001 10.67£0.95" 73.93£19.21™

D47 4141011 0.33:0.02° 4241029 7.40£0.10° 0.22+0.04 11.20£1.40™ 107.6019.40°
ECI118 4,07£0,08° 0.400.04 4.11£0.20° 717£021% 0.19£0.02 12.132035" 130.47£35.28"

The values are expressed as meantSD (n=3).

%Means with a different superscript within a column is significantly different at p<0.05 by Duncan’s multiple range test.
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Table 3. Organic acid content of Yakju fermented with different commercial yeasts

Organic acids (mg/L)

Citric acid Malic acid Succinic acid Lactic acid Acetic acid

La parisienne (red) 223.70£54.419% 585.2962.96" 1,083.8197.40° 178.46+309.11° 252.6939.03
La parisienne (black) 217.91105.03° 116.50+19.72° 1,07947£116.67° 0.000.00° 256.16+56.99
Fermivin 364.23+14.00° 509.99+53.99° 1,331.73£105.87° 7,928.55+1290.39" 327.97+31.31
RC212 404.31431.41° 339.94192.99° 1,080.19115.51° 4,438.59£1973.41° 298.00433.13
K1-V1116 380.3220.99° 168.70+33.43 1,208.20+18.51 1,463.474833.15" 347.33+29.99

D47 369.25+73.56" 333.50£126.87° 1,158.03472.24° 3,904.05+4416,02% 388.26+63.33
ECI118 349.38+60.14° 247.56+75.36" 1,125.96165.21° 1,489.4611956.49 339.1086.40

"The values are expressed as meantSD (n=3).

PMeans with a different superscript within a column is significantly different at p<0.05 by Duncan’s multiple range test.
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Table 4. Volatile compounds of Yakju fermented with different commercial yeasts

V"hm"ip;‘r’g)‘l’"““ds Lo parieme LA KRS Femivin  RC2I2 K1-V1116 D47 ECI118 p
Acetaldehyde 313.18+20.60"%  481.16+240.65°  0.00:000°  0.00:000° 97143000  720461457.77° 599.03+15427™ 0000
EtOH (%) 11.79+0.30 11.69+0.60 11.72:0.14  11.40£0.07 11.20:043 11.17£0.62 11.6120.83 0.599
Iso-butanol 86.50+11.27 88.6£10.33 8310397  90.61%2888  103.00:878  11737#5670  95.25:33.09 0772
Iso-amylalcohol 294.63+18.96* 29802£17.55  335.18+325" 329.123622"  32029+1438  2344317480° 30545:1136°  0.042
n-Hexanol 12.2440.00° 9.10£0.00% 000:000c  925:0.00® 12842000  37.75:3569"  3431:731° 0.038
Acetic acid 239.75+116.85 42961:7105 592054795  54706:14.10  592.88+4871  1,087.01:85946 610.0419697  0.169
Linalool 96.35429.29 165.80125.15  143.8122345" 1442782.65"  157.1587.63'  15895233¢°  142222731°  0.033
Ethyl caprate 19.18+5.75° 2633+171° 3352150 19.68+1.68°  25.80%1.39" 21.65+2.08  3040:1.16" 0.000
2-Phenylethanol 34,07£9.22° 52874389  6720£3.14°  67.15:2.81'  62.38+1.88" 58468.66°  56.79+2.68° 0.000

MThe values are expressed as meantSD (n=3).

Prd\eans with a different superscript within a row is significantly different at p<0.05 by Duncan’s multiple range test.
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4 4 ATk
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upe} oFEo] oA 249550 W92 2 xjo] S e}
W=t], K1-V1116, La parisienne(black), La parisienne(red)
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