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Abstract This study demonstrated the effects of different commercially available
Saccharomyces cerevisiae yeasts i.e., Fermivin®, La Parisienne, Songcheon, Ottogi,
and Chungmoo, on the variation in the quality of yakju samples under accelerated
aging (45C, 14 d). The analyses of physicochemical properties of the yakju samples
were performed for, soluble solid content (°Brix), pH, total acid content (%, as
acetic acid), alcohol (v/v%), volatile acid (mg/L), reducing sugar content (mg/mL),
amino acidity (mL), brownness (A430), and hunter color value before and after aging.
By comparing the results, significant differences in the properties of the yakju
samples before and after aging were observed. The yakju sample fermented with
wine-yeast Fermivin® exhibited no significant change in color after aging;
furthermore, the reducing sugar content (1.20+0.01-1.32+0.03 mg/mL) and amino
acidity (4.06+0.07-4.80£0.04 mL) of this sample were lower than those of the other
samples. The yeast of Fermivin® resulted in a negligible residual sugar content
owing to complete fermentation, thereby minimizing the variation in quality during
aging. The using of different yeasts for fermentation induced significant differences
in the contents of organic acid, free nitrogenous components, and volatile
components before and after aging. The obtained results indicated that the
properties of yakju such as odor and browning, could be regulated based on the
type of yeast used for fermentation.

Keywords commercial yeasts, rice yakju, quality change, accelerated, aging
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AE &2, I8 F 939 ¢3S Fart Ao dojuH
5 e vl Qs B4E B, /74 ofvlAt H
g F71EE S0l FrHl AtkKang 5, 2015).

9 42 FUNE FIAA FIPHAE EolHaL AAA 2
2 7 g2 FRolAM Adso] gt fEuEtolA
= &4E Fko] O] F4E IHATIEE A= A
tH(Noh 5, 2014). AW, F79] %442 B3 otvlle

Aol oJgt who] g gh3ofl 9Jsff WMol o]HE W& of
10 opH|iAte] 9Jgt QlE 9 @ S13HEo|Y EejAdnto|s

SRiE 52 A4 gtk 53], /4 A 379 Aol
et 54 $9 F4o] H9-5=t(Choi &, 2020; Noh
5, 2014), Aa7HA = 459 da B9 =H=E
SHAY ok Wa A ZEE oM &4 A 010@1 =4
o] W3k FAskote= A7 APH vF AHChoi T
2020; Chun 5, 2012; Noh 5, 2014). #4390 AL
U509 EAo] EHo| A FFE uAH, AR FF
oA FA9] ZpolE Eelrky o}@‘E}(Lee 5. 2013;
Lee %, 2016; Roh &, 2012). & ot OHZ—OIW
pH, At=e} 22 FAEG of 2} ohﬂ *é*fl Aol &
AtH(Shin &, 1999). E3t Ao a1 g gt O]:Z-f] =
A EAOHE B ZJolE BYTHChoi &, 2018). ©]%}
o] aro| oA 71 FA9 AFol7t /g0 sl 3
o] 4ol ¢ g2td Aol F5Hh wabA & Aol
= AlEED SlE ofg] 7HA] ARE olgsto FFE Az
o T &4 A 39 Aol & H|wotoA] FHO| FFRIL F
F9 %4 F 4 od JFE MA=AE RAIIOH
1 AFE ®Bystyzt s

21 &g M2

2 Ado] AR A2 AE HeT s
SHA Ao A AAbE Qo8 wWlu](Galmal Agricultural
Cooperative, Cheolwon, Korea)olt}, ®aAE Qo
a2 AT RS 839D, B0 B8 53
Aspergillus oryzaelChungmoo Fermentation Co.,
Woolsan, Korea)(20x10°/g, $+83F 10% °l3hS At
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&oto] ATt A= ASOA f5
9 aX, Saccharomyces cerevisiae Q7] AR (Ottogi

A Q= 57

Co., Ltd., Anyang, Korea), Saccharomyces cerevisiae
44 aX(Songcheon yeast development Institute,
Cheongyang, Korea), Saccharomyces cerevisiae TF
=2 (Societe Industrielle Lesaffre, Marcq-Baroeul,
A %(Chungmoo

Fermentation Co., Ulsan, Korea), ¥ Saccharomyces

France), Saccharomyces cerevisiae &5

cerevisiae HUHI(DSM Food Specialties, B.V., Heerlen,
Netherlands)& AH&ste] oFF A% SHF o] HigFsto
AP35ttt &, YPD HAMA(Becton, Dickinson &
company, Sparks, MD, USA) 5 mLo] Z+Z}e] % E 1
i o] HEotal AEEiF7](SI 600R, Lab companion
Com, Daejeon, Korea) 30T, 100 rpmolA 1Y F<t Hj
&ttt

22 9 F BF ¥ 54 9F HZE

& 1 kg= 7HEESHA ARolA TAIZE B9 =303 TR, 14]
7t 53t 2715 Pkt B SA7I(MS-30, Yaegaki
Food & System Inc., Himeji, Japan)°|l ¥ 70| &}
Q7] A&t $8E 4087 $571E 9 76 170 Al
Z5tqiek 5 L vﬂ‘ﬁoﬂ 3 A4 945y 2559
180% &=(2.7 L), = A Wu] A& 50%2] &+
(500 @) A& 1% Ath BH= A HYHOoZRE |
BEE S5t A1l 5Ye Fdart Heg HF
SFATH1.5% 10° cells/g) 4719 AHE Hog 9l 9
of F4< 7HEA 22 ¥ i &7 FAe xRt F A
£ S4skeh %}&t 25T 824
Scientific Co., Hwaseong, Korea)olAl sttt mid 1
3] FARSE At & Ao & FAE 45t S &
AE 71851t FA "Ap7t 2 g vt wi7iA|(109) &
aotnt. wrart Fyd 4T o4 7,000 rpm (9,280 X g
force) 2 & 3082t Y4lEe](Hitachi CR22G III, Hitachi
Co., Ltd., Tokyo, Japan)sto] J5H= & AMESHA
t}. o]F 9] 42 7H53tel] A8l 45T Hid7I(DS-
80-3, Dasol Scientific Co., Suwon, Korea)°lA 14¥
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Changes in the quality during aging of yakju prepared by different commercial yeasts

ARE IRl Y &4 A - & 4 B4 242 A
A #5524 44& g5t National Tax Service Liquors
License Support Center, 2014). pHE pH T©|E7]
(Orion 3 Star Benchtop pH meter, Thermo Fisher
Scientific Inc., Waltham, MA, USA)Z &%5}9ct &
AR A& 10 mLE #otod 100 mL& 4Z-E&etAado] ¢
0.1 N FABMEFEEAC R pH 8.27F 2 w74 A4
skl 11 3EE ofNEALC R FHAtsto] eI 7HEA
TPE(CBrix) HF gA9 244 (PR-201, Atago Co.,
Tokyo, Japan)E AH&sto] S5ttt 43S TF2 Al
& 100 mLE 57 % ¥4 AAo| dZsto] 7tghsto] F
FHG oF 80 mL °]4F ¥l 100 mL7HA] SR4E g8t
k. RIS & =g o FHA(Dongmyeong,
Seoul, Korea)& AH&dtY] w55 il FH= & it
HE2A 1502 BAs] 4IE 52%, v/v)E et
oh b 2 43S £4E SFY 30 mLE Foto
AZFEEtAT0] Yl 0.01 N SABUEESHOE pH 8.2
7} g7k ZAste] 2H]E 0.01 N SABGEES obA
Exto g FHiboto] HAISHT. -2 Dinitrosalicylic
acid(DNS)®H(Luchsinger?} Comesky, 1962)2 HEs}o
751t &, 3449 o7 AS 1 mlo] DNS A2 3 mLE
7F5to] water bath(B-490, BUCHI, Flawil, Switzerland)
oA 5&7F 7FEAIR] & FYstal 7)o /4 5 mLE
A7¥sto] EFFEA(JP/U-2000 spectrophotometer,
Hitachi Co., Ltd., Tokyo, Japan)& ©]-€3}% 550 nm

£ S5tk ol &9 F sk EET
< EEEAE AMSoto] 47|19 B o s AR #ETA
ogHE ZRAIAY. oft|AlEE AR 10 mLE 100
ml AZHESATY] HE o2, HeEZEdQd A 2-3
¥&2Z 7Isto] 0.1 N NaOH & 02 gl E5Ao] U
f7kA] A5ttt 7)o SAHAE=T™ &4 5 mLE ¢
ol Y9 Mol A g & thA] 0.1 N NaOH §Ho =
G2 B3Mo] UZ w7 HAsto] Av|E 899] oKmlL)
o2 FAelr}. ZMEE= o§3H0.45 pm, Merk Millipore
Ltd., Carrigtwohill, Cork, Ireland)¥ EILTA
(JP/U-2000 spectrophotometer, Hitachi Co., Ltd.,
Tokyo, Japan)g ©]&35t] 430 nmolA &7gsto] YErY
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9t Mz MXA(Hunterlab Ultra Scan Pro, Hunters
Associates Laboratory, Inc., Reston, VA, USA)E o]-&
ofod Wk (lightness, L), AMZ(redness, a), FAME
(vellowness, b), ¥ MAHAE)ZS &75to] YeERfAL
ojff & L, a, b gt Z¥ZF 99.99, 0.02, -0.01°]%1,
AEE tat 22 208 AAREH

AE=V(AL?+(Aa)+(AD)?

24. 27/ g5 5E

F7142 dual pumpE 49 1A AIZED
= (HPLC, LC-20A, Shimadzu Co., Kyoto, Japan)&
AHESFA 2™ post column WO E EA5HYI T /7]4k
EAHL columne Shodex RSpack KC-G(6.0 mmx
50.0 mm) guard column®| RSpack KC-811(8.0
mmx300 mm, Showa Denko Co., Tokyo, Japan) 27}
£ 945ty ANESHITE Pump A9 °o]EAE 3 mM
perchloric acid& ArMEsIECoH, flow ratee 0.8
mL/min, column oven? 2LXE 63CZE 3oF}TH
Columne B¥df Y2 E8E2 pump B2 °]5/0.2
mM bromothymol blue(Sigma Chemical Co., St.
Louis, MO, USA), 15 mM Na,HPO«(Sigma Chemical
Co.), 2 mM NaOH®} ¥F-33 & UV 440 nmollAl &5}
At ol pump BY flow ratex 1.0 mL/min, ¥-3-2%
£ 30C2 otk Alg= o3K0.2 um, Merk Millipore
Ltd., Carrigtwohill, Cork, Ireland) & AM&stHLt. 971
A #2EAL 750 83A1A 10-22 mg/10mL HY
o] BEZHE 2A5H peak areaZFE AFAS A4

2.5, 22/ ofojedt & 22/ AL 3fEE EE 5E
2 obulieat 9 9] Ao LS ol AF ¥
A17]1(L-8900, Hitachi Co., Ltd., Tokyo, Japan)& AH&
SHATE A& 5 mLol| 5% EgE2 &% Ktrichloroacetic
acid, Junsei Chemical Co., Ltd., Tokyo, Japan) 5 mL
£ A7kt & AR 4T, 12,000 xg 15 min)stSct.
AeHg 39t o2 0.02 N GAEC.Z 5f S]4atal o7}
(0.2 pm, Merk Millipore Ltd., Carrigtwohill, Cork,
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Ireland)3t A& #As1oH, EAZALE A2AHY vy
d& wsith &, PF#2622(4.6x60 mm, Hitachi Co.,
Ltd., Tokyo, Japan) ZHZ AHESHIoH 4 QB9 2
T 57°C @-%11—5\]_0,] L 156"C_E_ qus}.o:l_ﬂ I:ﬂ-Aﬂoﬂ

+ d3]=HA(ninhydrin, Wako pure chemical Industrial,
Ltd., Osaka, Japan) €94 AREsFTt.

26 3y 1M

A P 1dES 7T =rE T E(GC2010, Shimadzu
Co., Kyoto, Japan)g A&t #4513t} 248 24
2 HP-INNOWAX(60 mx0.25 mm 1.d.x0.25 um
film thickness, J&W Scientific, Agilent Co.,
Clara, CA, USAYE AF2519i o AZ<7|(Flame Ionization
Detecor, FID)2 A&st9ch Z4¥ B9 2= 45C(5
£ AA), 5C/min 52, 100C(GE), 10C/min 52,
200C(108)2 =2 I35t} Carrier gaseE N, 7HAE
ARgslgon §4£2 220 cm/sec(linear velocity),
split ratio= 50:1%2 AR U719 2:+= 250TC,

AE719 22X+ 280C= ¥t Alg= o3H0.2 pm,
Millipore Co., Cork, Ireland)st Th2 HIZ FUsI3AT.

Santa

A A EY EEEE2 otAlEC] &3AIA 50-500
mg/100mL HYY HFEHE ZA5lo] peak areaZi-
B A A/dsto] FFsiih

27 E);yt:u-/
glol8= 33] v S50, Bt £ WA

z it*] sttt BAEAS SPSS T2 1% 26.0 MAS

goto] F4 E**Oﬂ tistel A= 771e] FofAQl Afolg &
otH 7] 95 LYPEAHLA(One-way ANOVA)S AA|5HA
o A= ZF ARl Ael7t g A 2=0.05 EollAl
Duncan®] ¥ 474d& AR Bt 4 A -
o 4 54 Aolg ForE7] s Hs EE t-F
(paired t-test) AA|5}HLT.

-

o

o, ol

o] T4 EAL Table 19 Y
q ok 16%°14 &4 & 17-
2 79342l ZfolE YEL

Table 1. Physicochemical properties of yakju prepared by different commercial yeasts before and after aging

or’ sC LA ™ FE
pH Before 4.390.0479 4.44+0.01% 4.45+0.01% 4.5140.02° 4.33:0.09°
After 4.60£0.01%° 4.65£0.03° 4.5240.14% 4.6740.02° 4.4340.03°
t-value -13.75™ -9.09" -0.80 -10.47 -1.66
Total acid Before 0.29+0.01° 0.2740.01° 0.2740.01° 0.2740.01° 0.29+0.01°
(. wh) After 0.30£0.00° 0.27+0.00° 0.26+0.00° 0.27+0.00° 0.28+0.00°
t-value -1.73 -1.00 1.00 -1.00 0.76
Soluble solid Before 11.67£0.06° 9.83+0.06° 10.20£0.00° 10.80£0.00° 10.13£0.06°
(B After 12.7740.06° 11.0040.10° 10.9040.10° 11.9040.10° 10.0340,06°
t-value -190.53™ -35.00" -12.12" -19.05” 29.00”
Alcohol Before 16.60+0.60 16.53£0.31 16.67+0.31 16.03£0.12 16.67+0.12
G, v/ After 18.45:0.78 18.45£0.49 17.73£0.31 17.600.12 17.75¢0.21
t-value -253 -13.67 -6.00 -850 -21.00°
Volatile acid Before 45.53+1.50° 34.3347.07° 34.5315.41° 73.60£7.71° 61.60£1.22°
(mg/L) After 44,8742 8%° 32.80£0.40° 29.63+0.31° 65.73+0.70° 55.07+1.01°
t-value 0.36 0.37 1.59 1.92 5.29"

https://www.ekosfop.or.kr
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Changes in the quality during aging of yakju prepared by different commercial yeasts

(continued)
or’ SC LA M FE

Reducing sugar Before 19.87+0.24° 3.8740.17¢ 5.88+0.08° 12.19£0.13° 1.20+0.01°
(mg/mL) After 22.00£0.74° 0.75:0.07° 5.7540.19° 13.5640.35° 1.3240,03°

t-value -6.21° 26.30" 0.90 -7.08 -5.13"
Amino acidity Before 4.9640.08° 4.7840.03° 5.13:0.12° 5.48+0.03° 4.06£0.07°
(mL) After 5.7140.01° 5.8540.03 5.7240.03° 6.26£0.04° 4.80£0.04°

t-value -15.67" -40.00" -10.09" -20.12" -23.06"

0T, SC, LA, CM, and FE means yakjiu prepared by Saccharomyces cerevisiae yeast ottogi, songcheon, la parisinne, chungmoo, and fermivin,

repectively.

2All values are meantstandard deviation (n=3).
3a-¢

respectively).

YA ok whd, Husl(FE) AR ok $4 Ha Fof
-

FYHoz FTtoke ATS UERTE €3 TS A9
St 02 £4 EAoME= AR 183 4 A} GO
BSoxog AJolE Yeith pHE &4 A 4.33-451, &

§ e 4434652 BE AROIA 54 F 371 4
F2 BT 54 Aol 44 T BE SHCM AR oF
%9 pH7t RO 2 W, pHIF foE 0 e
SUM(FE) BE T FA FFLS o aai 9t
ol ofF WRIAOIA 71k TR G 2

A He Ao AR 44 A% 54 ¥
W pHb 9E71(0T) R, $A(SC) £2 .
o 37K & 4 it :z.e-ﬂxm S4B Aot
Qloich. v, 7184 1gE Y 2 oot

m;
5

dre &4 A - T FYH oz AfolE Yept. HHy]
(FE) &% k57t SdgolA 44 l w2 S Hol
QAT T10f] g dFE TS FHR1 Aolg HEHA|
%= Z 0= Hol tito] By kg A2 uf AT
Aoz ARHTH 2T MIHAE)E QE7|(OT) &1
S ARESH T 4 A - 3o A A YeRda A -
T9] AoloflME fojFoz F WIS UEedTHTable
2). ol &4 A LF7](0T) ARE ARESE Aol 4] T
g o] Wol A Fox FFS vH ACE AtrH
E3h HuHl(FE) RS AHSHE o 4 A - 39 Aol
7} ohu i AtEel Mo A 71 AL WstE YeRdal Hu|
HI(FE) 85 %7t 54 & o]H7t 78 A tk(data not
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means in a row by different superscripts are significantly different by Duncan’s multiple range test at p<0.05.
“Asterisks indicate significant differences between before and after aging of yakjiv made from commercial yeasts (1¢0.05, “p¢0.01,

"'5(0.001,
shown). o]t e $hfo] 714 e A0 & Hol th2
aro] vsf g5 v F o] gt & wrart dojytt

I Ho, E3F §R9| ofujit= HulRI(FE) AR oFFTt
7P okt oAl aRO JYUC R o] EHM P
AEO & HSHAT AYAH FX ] e
sttHJeon &
3 712k voﬂ 4 W3l AA 4ozl Aow wdHo

[\ o)
=
&
[
4

o
Hu
&L
=
I
=
=
fols
1 (o]
o
N
A

3.2 &Y 9kFo M X .- 5 RI[A BfEF
Ja} nYE] Hazke o AR 97|ARe okzo]
Ao S Fe= FRAECIH(in 5, 2007). F714E 5
ik} AL FRdad] ARt pHE Aled & oYzt
YL RED S AIGS FE TS Arhy FEFHLee
5, 2009). AEE ?-.Hﬁi oA A 714k Ak
A4, FA4E oH) e
TS UErd Zi% Ak °l°*2ttl KaEplesy Ur‘i‘rlﬂ—(Kmn
e 9E7|(0T) BRE AMET O} 44
% 27.52 ppmO& 7} g =A UEston /4 Soj& nizk
72 F7ete] 7P =2 40.20 ppme UEHH. 54
(SO) AX oFFoME &4 A¥} &4 FE H| IS of £4
T FYHeg Frlle AL 4 4 Uik HUWI(FE) 2R
MG A AT R B J%E A Yepton] 53] Ak
I AT 44 F RoMoR Folsig diRE, S04
o= ol &40l 3l ZAkE Alefstar f714te] dhg>
i CERR

ri
2,
P
—
jav}
o
D
E\”/
[
of
N
roox
1:1
i)
lo

0

O
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Table 2. Color properties of yakju prepared by different commercial yeasts before and after aging

or’ sc LA cM FE

Brownness Before 0.160.007% 0.13£0.00° 0.130.00° 0.15£0.00° 0.10£0.00°

(o) After 0.58£0.00° 0.34£0.01° 0.39:0.00° 0.4240.00° 0.26£0.00°
t-value -72.75"% -24.19" -76.00" -80.00" -46.00"

L Before 98.16£0.01° 98.5310.02° 98.61£0.00° 98.21#0.01° 98.83+0.00°
After 92.19£0.01° 95.7410.04° 94.96£0.01° 94.45£0.01° 96.45x0.00°
t-value 1,034.03™ 232.70™ 1,096.00™ 426.72" 412.23™

a Before -1.6420.02° -1.50£0.01° -1.55£0.01° -1.49£0.02° -0.87+0.01°
After -1.49+0.02° -2.41£0.02° -2.26£0.01° -2.2940.01° -2.0210.01°
t-value -17.39" 157.62"™ 122.98™ 138.56™ 199.19™

b Before 10.72£0.01° 9.11+0.02¢ 9.1620.01° 9.93+0.01° 6.02+0.02°
After 30.34£0.01° 18.97+0.02° 21.79£0.01° 24.79:0.01° 13.70£0.01°
t-value -5,884.00™ -2,956.00" -1,263.00™ -2,229.50™ -528.34™

AE Before 11.01£0.00° 9.36+0.00° 9.40£0.00° 10.21+0.00° 6.21+0.00°
After 31.37£0.01° 19.61+0.01¢ 22.49+0.02° 25.53:0.01° 14.3120.01°
t-value -6,109.00™ -3,074.00™ -1,309.00™ -2,6563.50™ -557.25™

o, SC, lL/-\, CM, and FE means yakju prepared by Saccharomyces cerevisiae yeast ottogi, songcheon, la parisinne, chungmoo, and fermivin,

repectively.

2All values are meantstandard deviation (n=3).

% °means in a row by different superscripts are significantly different by Duncan’s multiple range test at p¢0.05.

“Asterisks indicate significant differences between before and after aging of yakju made from commercial yeasts (p¢0.05, “p<0.01, "p<0.001,
respectively).

Table 3. The content of organic acid of yakju prepared by different commercial yeasts before and after aging (mg/L)

or" sC LA cM FE

Malic acid Before 284041197 41.71413.29 42.31413.86" 2.80£0.82° 74.4241 48°
After 36.65+4.13° 67.3820.38" 65.1842.39° 22.2144.43° 90.73£2.58°
t-value -2.20 -2.66 -1.99 -5.23 -20.99"

Lactic acid Before 124.76121.88%° 88.50£3.38° 121.64427.70% 137.88+15.94% 169.8045.49°
After 101.9449.56° 98.8612.67° 96.97+0.27° 166.74+10.52° 163.1544.37°
t-value 1.03 -2.42 1.27 -7.53 8.38

Citric acid Before 4.68£0.21° 2.7410.95° 10.43£1.99° 6.033.08% 5.50+0.62°
After 5.7742.82 16.1241.33 9.95+2.40 9.2745.01 7.29¢1.17
t-value -0.51 -46.60° 0.16 -2.37 -4.55

Succinic acid Before 27.52+0.46° 22.31+0.39® 17.45+8.20% 10.26+0.04° 16.52+1.00%
After 40.20+1.48° 33.8540.71 34.53+1.25° 37.30+4.83° 18.6749.51°
t-value -17.60° -14.76" -348 -7.99 -0.29

0T, SC, LA, CM, and FE means yakju prepared by Saccharomyces cerevisiae yeast ottogi, songcheon, la parisinne, chungmoo, and fermivin,
repectively.

2All values are mean * standard deviation (n=3).

% dmeans in a row by different superscripts are significantly different by Duncan’s multiple range test at p¢0.05.

“Asterisks indicate significant differences between before and after aging of yakju made from commercial yeasts (p¢0.05, “p<0.01, "p<0.001,
respectively).
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3.3 gHE 9%F9 =

Z4 sf8l=

£ o

shtEe] A2

Ab 97 AA

ppmO|T AREE JoAQl AJol=

24 A .

‘|.0||

72/ OH/=2t & 22/

Table 401]*1 UrE‘r‘%O*E} 429 ot
& TS 1,576.41-2,990.84

94_0

Uetdth ar &

Fol met delm
f949l Holg =

Aoz 71A w2 stEkS 71X Q)

OFFL A3t 59 HoloAit
A, SOl(FE) A AFIAE G2
ol g 44 Tl

LR

chilngt 33 ot 44 4 pan
o7 owur 3, % y

o108 ZAeE 2oz e

Table 4. Free nitrogenous components of yakju prepared by different commercial yeasts before and after aging (mg/L)

or" sC LA cM FE
Alanine Before 351.9142.677% 236.2310.76° 256.53+2.28° 304.7245.52° 227.29+6.55
After 344.1945.76° 298.08+7.96° 287.55+4.38" 353.3741.21° 276.63+9.45°
t-value 3.53 -10.04 -6.59 -10.22 -24.07"
Arginine Before 28.9140.30° 28.9440.35° 26.4840.23° 20.8040.29° 3.9740.20°
After 51.8140.44° 66.96+1.05° 58.43+1.52° 49.40+1.96° 40.6242.31°
t-value -228.71" -38.20" -25.76" -24.17" -24.07
Aspartic Before 117.93:0.11° 103.130.23° 108.00£1.01° 119.7120.28° 60.45+1.48°
acid After 117.10£1.94° 129.08+3.24° 123.61+1.97° 141.69+0.44° 82.7240.48°
t-value 0.63 -12.23 -7.39 -43.21 -16.07"
Cysteine Before 2.8141.85° 34.63+0.42° 72.22+0.75° 49.44%2.04° 61.97+1.18°
After 58.50+1.24° 76.35+2.79° 64.34+1.39° 68.78+0.41° 59.302.22°
t-value -25.50" -24.92 5.22 -11.19 3.65
Glutamic Before 206.26+2.55° 198.98+3.16° 205.4042.61% 214.69+0.63° 116.9542.91°
acid After 208.02+4.93% 295.11427.68° 252.95+4.99%° 279.23+1.33° 178.27431.564°
t-value -0.33 -5.54 -8.85 -46.49" -252
Glycine Before 153.54t1.21° 116.88+0.88° 128.05+0.95° 144.67+3.52° 92.70£2.38°
After 147.14£2.71° 146.65+3.03° 142.565+2.01° 165.2140.59° 114.8241.92°
t-value 2.31 -10.77 -6.94 -7.07 -69.03"
Histidine Before 64.50£0.51° 57.750.28° 57.050.95° 63.780.08° 40.73£0.62°
After 69.29+2.07° 83.53+4.56° 75.5142.00° 83.5440.02° 65.33+0.13°
t-value -4.35 -851 -8.83 -290.84" -46.41°
Isoleucine Before 125.29+0.07° 81.7410.26° 101.31£1.22° 106.65£8.40° 63.72+0.62°
After 115.6741.54° 129.43£3.88° 108.75£2.03° 117.8240.52° 88.967.30°
t-value 9.23 -18.63 -3.24 -1.77 -4.51
Leucine Before 248.90+1.46° 181.45+0.60° 205.5242.23° 235.02+8.98° 115.62+2.86°
After 237.3543.85° 253.67+7.22° 208.72+4.67° 267.78+0.61° 173.1945.67°
t-value 6.82 -15.44" -4.76 -4.83 -29.07’
Lysine Before 184.1242.35° 182.84+3.89° 183.22+2.11° 168.02+0.42° 117.3542.8%°
After 183.8842.77° 227.1446.21° 216.1845.32% 204.58+0.53° 152.5816.83"
t-value 0.79 -27.00° -6.28 -53.95' -5.13
90 https://doi.org/10.11002/kifp.2022.29.1.84
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(continued)
or sC LA CM FE

Methionine Before 69.64+0.92° 43.27+0.04° 64.54+0.56° 82.69+9.45° 42.39+0.69°
After 60.42+1.36% 74.45¢2.11° 57.1210.94° 83.14£0.25° 64.80¢5.09°
t-value 2941 -21.28" 6.99 -0.07 -7.20

Phenyl Before 196.10£0.47° 134.96+0.64° 168.03+1.60° 179.75+23 407 99.0741.99°

alonine After 183.63+2.16™ 210.3547.42° 166.09+3.17% 193.08+0.44* 162.62+14.84°
t-value 1043 -15.73" 0.58 -0.79 -5.90

Proline Before 222.90+0.85° 178.59+1.00° 182.46£0.96° 263.4612.53° 171.6549.88°
After 216.60+4.52° 215.67+3.12° 204.98+7.30° 303.99:0.34° 206.17+8.94°
t-value 243 -12.72 -3.86 -19.94' -52.19°

Serine Before 118.80+0.16° 107.67+0.81° 116.060.81° 132.190.03° 76.42+2.52°
After 117.56£2.99° 141.11£1.89° 134.76£2.23° 1656.65+1.40° 110.3740.14°
t-value 0.56 -43.47 -8.69 -23.24 -20.21"

Threonine Before 75.9410.07° 68.51£1.10° 70.65:0.53° 81.26+0.55° 48.3141.20°
After 78.30£2.23° 95.9611.22° 90.59+1.29° 99.92+0.86° 74.18%1.61°
t-value -1.55 -340.51" -15.53" -84.27" -118.43"

Tyrosine Before 206.8620.78° 139.60£1.17° 168.92+2.30° 197.12420.70° 115.5242.23°
After 195.19+1.90° 219.24+7.21° 173.5443.58° 214.57+0.63% 161.84415.01°
t-value 14.67 -18.65" -1 -1.16 -5.13

Valine Before 221.39+2.45° 120.0440.15° 134.11£1.06° 158.1744.34° 86.62+2.27°
After 158.35£3.15" 177.3545.26° 154.28+2.78" 182.18t0.68° 137.51+1.30°
t-value 128.11" -15.85" -7.43 0.93 -74.47"

7-Amino Before 40.130.67° 39.2410.07° 46.85+0.52° 29.77+4.24° 35.7120.91°

butyrc acid After 34.79:0.03° 49.29+4 49 40.6440.71° 26.9110.10° 30.9614.43°
t-value 10.72 -3.12 7.10 0.93 -1.18

Total free Before 2,635.93+6.56° 2,054.42+10.40° 2,295.37422.66° 2,551.87490.23° 1,676.41£42.14°

2}};?3?{‘ o After 2,577.79+45.59° 2,880.41498.25° 2,580.60+52.28° 2,990.84+7 58° 2,179.83+27.65°
t-value 2.1 -13.44° -5.38 -6.35 -58.90"

0T, SC, LA, CM, and FE means yakju prepared by Saccharomyces cerevisiae yeast ottogi, songcheon, la parisinne, chungmoo, and fermivin,
repectively.

2All values are mean + standard deviation (n=3).

¥ emeans in a row by different superscripts are significantly different by Duncan’s multiple range test at p¢0.05.

“sterisks indicate significant differences between before and after aging of yakiu made from commercial yeasts (p<0.05, “p¢0.01,
respectively)

*k

p<0.001,

AoiA ofnicAt F ofAMEANG SRR kel &
ofstal d2hd, 24, 2eldl, ZEY, Al

HTHpC0.05). TS, FH(SC) AR ARG oM &4 & o
(o]
@otel, ot=27d, S|AEd, oJaRA, FA4l, dEed, H

o] §ojH o Zrsle Ao R YERFTHp(0.05). <oA1
ofn| AR uh A gk Sof ToISHH(Noh &, 2014). gl

ror

https://www.ekosfop.or.kr 91



Changes in the quality during aging of yakju prepared by different commercial yeasts

yotald Efloy,

(NOh o, 2014)

 Uelieh, Sell9] ool 1
WEAl B} QAR ofeliAto]
Zu)7k 27k ELE AsHAIHNo
o] Tofshis obuliabe FAfL o] se
o= wsksh Erkn 21 o QrkPark

Y

St ok

-

=3 g oF
s

N

N

E

IFU ol

19, ol
B
=2

>

i

o,

, 2014). E3F

o L
E
O

ool A ot

34 BEY PFO 24 H- £ LY BIYE
YR oY PIHEL L5 ugR 1

$5ac, 23 27} B B HRoRE

7, 7lEud SR, AL oladE, FRskEE Soln
(ee 5. 2015, A LLE QAT AT S5,
AR, ol2EZF, FHIFROMDS) 5ol

(Table 5). ¥3&F 5 1-SE=9 ol ZE Ao
AV e B veilon 44 FolE Sk 4

Table 5. Volatile components of yakju prepared by different commercial yeasts before and after aging (mg/L)

ot sC LA (o] FE

1-Hexanol Before 190.3448.76%%%  26.60+3.40° 23.33+0.74° 145.63£17.10° 42.10£3.47°
After 201.56427.73° 26.52+2.63% 7.5340.23° 7.18£0.27° 48 55+1.22°
t-value -0.44 0.02 23.06™ 11.64 -4.06

1-Octanol Before 1,175.88:83.68°  744.42+74.05% 667.50£127.77°  1,227.47+0.93° 894.25+26.42°
After 1,445.95+105.20° 948.00#289.16°  1,809.514278.53°  1522.52+¢4829°  997.84+40.09%
t-value -17.75% -1.34 -10.71 -8.48 -10.72

1-Octen-3-ol Before 0.00+0.00° 2.02+0.00° 2.6340.12° 3.14+0.06° 0.00+0.00°
After 0.000.00° 2.9610.45° 2.550.61° 2.580.67° 0.000.00°
t-value - -2.94 0.22 1.06 -

2-Butanol Before 0.00£0.00° 412.76£144.68°  529.73+39.20° 4927443 87° 509.90+40.23°
After 0.00£0.00° 344.81440.05° 0.00£0.00° 0.00£0.00° 46.58165.87°
t-value - 0.52 19.11° 179.83" 25.55"

2-Octanol Before 0.000.00° 3.830.33° 5.28+0.06° 9.22+0.32° 5.12+0.06°
After 3.2241.51° 36.26+1.18° 194.85+4.83° 168.30+18.38° 53.60+3.91°
t-value -3.03 -30.31" -56.17" -12.45 -17.86'

2-Phenyl alcohol Before 253.62+20.81 287.66+27.36 268.83111.79 238.9119.25 261.55£0.26
After 287.1742551 346.12+18.56 350.49+18.77 288.82+44.98 308.25+30.09
t-value -1.02 -9.39 -16.56" -2.74 -2.18

Acetic acid Before 520.97+14.12° 209.23+1.80° 215.66+16.37° 662.49+4.27° 428.83+4.17°
After 554.70£21.60° 239.92452.78° 843.12489.78° 757.57+1.24° 459.46+3.52°
t-value -6.33 -0.85 -12.09 -24.44° -5.63

Carproic acid Before 11.85+1.65° 13.161.07* 14.18+0.58™ 20.62+0.98° 14.94+0.82°
After 8.603.17 13.76£0.46 13.38t1.76 9.8443.74 8.0415.49
t-value 3.02 -0.56 0.95 5.53 155

DMDS Before 38.8516.84° 0.00:0.00° 0.00:0.00° 0.00£0.00° 0.00£0.00°
After 5.85+0.64° 0.00£0.00° 0.00£0.00° 0.00+0.00° 0.00+0.00°
t-value 7.52 - - - -
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(continued)
or" sC LA M FE

Ethyl acetate Before 14.4845.87 9.95+4.45 11.09£1.00 7.3242.64 9.29+1.96
After 9.9846.55 13.9341.76 7.03+0.69 9.29+3.83 6.25+0.06
t-value 9.38 -0.90 3.39 -2.34 2.26

Ethyl carprate Before 13.3245.20 6.08%1.50 5.60£1.16 10.00+0.05 8.74+0.90
After 21.71£0.54° 10.811.7(" 17.40£2 53 15.58+0.25> 12.1540.41%
t-value -2.06 -2.09 -12.30 -27.90° -9.90

Ethyl lactate Before 56.8948.51° 34.7345.32% 42.78+8.99" 110.23+3.99° 22.16+7.08°
After 33.000.85 26.764.68° 72.75+2.87° 66.39+1.06° 7.20£0.12°
t-value 4.41 17.53' -3.58 21.18° 2.94

Ethyl laurate Before 17.27+1.85° 8.52+0.14° 1.77+0.14° 4.25+3.56% 8.38+0.84°
After 14.20¢3.00 8.86+0.61 9.43:0.17 13.2442.75 9.81+0.37
t-value 0.90 -1.00 -383.00" -15.75 -1.67

Ethyl myristate Before 98.51+4.47° 54.86+0.24° 49.64+3.47° 52.08+1.37° 68.566.03°
After 77.3541.28° 59.03£9.29° 49.10£0.95> 44.2240.77° 53.242.16%
t-value 9.36 -0.62 0.30 18.08" 5.60

Ethyl palmitate Before 66.89+4.06° 20.71£2.77° 22.3745.05° 41,8443 51° 28.5443.97°
After 51.82+1.78° 23.50+2.95° 31.7041.14° 34.6142.08° 22.73+0.15°
t-value 3.65 -0.44 -2.13 1.84 2.15

Ethyl phenyl acetate Before 60.77+2.55° 27.1442.14° 22.6545.20° 50.53%1.15 43.53+3.71°
After 72.878.63 34.71£11.40° 66.61+10.17%° 60.67+0.82% 47.09:0.92%
t-value -2.82 -1.16 -12.51 -44.09 -1.81

Furfural Before 15.3741.78° 2.73+0.06> 2.49+0.23° 4.77:0.06° 0.00£0.00¢
After 18.75¢1.37° 3.3110.12° 8.7810.63° 7.7440.31% 4.66+2.43%
t-value -1.52 -16.71° -22.46" -74.25" -2.7

Iso—amyl alcohol Before 91.00+17.86° 119.74+26.17° 189.14+12.33° 42.99+3.57° 35.230.54°
After 217.40457.82 401.96£119.24 323.11432.31 379.60+84.89 247.06+20.09
t-value -4.47 -4.29 -9.48 -5.33 -15.32"

Iso-butanol Before 60.58+11.69 87.53+17.88 106.36144.84 36.03t2.48 31.93t0.47
After 156.66+45.91 345.55+114.72 295.11423.78 350.90487.37 201.0849.50
t-value -3.97 -3.77 -3.89 -4.96 -26.49°

Iso butyric acid Before 801.84469.85° 566.37+53.82° 504.18+95.87° 846.63£0.83° 646.47422.70°
After 048.18+68.05%°  700.82218.62*  1,209.41£178.93° 1,048.75:3.70°  698.94+19.65°
t-value -115.23" -1.23 -12.01 -63.06 -24.29

Iso caproic acid Before 38.5515.01 56.3215.88 51.5519.29 47.344£1.33 39.15£1.15
After 39.56543.71 64.98+17.25 58.4549.09 51.59+2.97 41.8242.50
t-value -1.09 -1.08 -49.29° -1.40 -2.80
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(continued)
ot sC LA (o] FE
Iso valeric acid Before 29.771.60° 15.25+0.80° 13.710.72° 24.94+2.32° 14.3812.54°
After 40.40+1.28° 17.11£0.08° 31.005.28° 26.65+1.55° 14.1540.86°
t-value -47.22" -3.00 -5.36 -3.15 0.20
n-Butanol Before 7.91£1.71% 9.56£2.06° 12.7745.08° 2.33+0.25° 1.70+0.03°
After 9.7042.22° 23.7446.43° 10.03£0.71° 11.64+2.38 3.68:0.10°
t-value -4.97 -4.59 0.67 -5.01 -22.00"
n-Butyric acid Before 210.55#9.84° 08.38+1.23° 92.16+7.53% 125.711.60° 78.34+4.62°
After 142.9740.02° 102.46£15.11° 127.179.56% 117.910.52% 72.42+0.19°
t-value 9.70 -0.35 -24.31° 10.19 1.90
n-Propanol Before 137.26£26.47 90.40+22.37 105.44+41.77 68.0736.02 29.161.09
After 296.1568.27 204.87+59.24 247.96+18.76 277.65+47.08 131.09£2.56
t-value -5.38 -4.39 -3.33 -3.57 -08.48"
Valeric acid Before 472.43+3.26° 184.30£26.11° 164.47£14.19° 360.16+12.83° 299.99+10.83°
After 536.59+63.91° 250.68+60.18° 489 46477 45° 470.50+8.39° 330.4442 75
t-value -2.96 -2.76 -7.27 -7.35 -3.17

0T, SC, LA, CM, and FE means yakju prepared by Saccharomyces cerevisiae yeast ottogi, songcheon, la parisinne, chungmoo, and fermivin,

repectively.

2All values are meantstandard deviation (n=3).

3)a-d

means in a row by different superscripts are significantly different by Duncan’s multiple range test at p<0.05.

“Asterisks indicate significant differences between before and after aging of yakju made from commercial yeasts (p<0.05, “p¢0.01, “"p¢0.001,

respectively).
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