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Abstract The study was conducted to confirm the possibility of producing alcohol
beverages from Dae-hong peaches. Upon examining the quality characteristics of
distilled soju using Dae-hong peaches, the alcohol content was 1.12 to 1.16 times
higher than that from the atmospheric distillation method. Soju with 20 % peach
extract content had the highest alcohol content and the lowest volatile acid
content, indicating a low possibility of causing irritating odors. Acetaldehyde was
1.3-1.94 times lower in vacuum-distilled soju, and methanol was not detected in
all samples. The absorbance value of furfural, a burnt component generated during
distillation is high in atmospheric distillation, which can cause irritating odors.
Upon examining the volatile fragrance components, isoamylalcohol and
1-propanol were found to be the main components, both of which were the
highest in the treatment group with 20 % peach extract content. The electronic
nose analysis revealed that this group showed the most opposing flavor patterns
to the control group, and when distilled under reduced pressure with 20 % addition
of Dae-hong peaches can produce high-quality soju.
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1. ME
FEyEks T2 Ao Faot Azt 7Rttt Y 37] oiF, oA, Fed,

HEAGAE AE ARCR 43 S 9ol 7t AU Fx W=
o] Aaste 5 FEE A9 Ete 9= UTHRDA, 2020). B Bsohs 4L /%
FufE #ek obyeh At v Sk 2R A7 A2 AdS sh An|ert

Fastu 7] AL Aol Zekshvlo] A4 At Wag HAolthPark, 2010). 53]
Holo] A9 B 1.87]0l o}SHo] $EHLR ¥A B4 AP} olo] Hsorg
Fn)S o] 3 ThFet 7HEEo] el glout, ThE Bo] Hle) Bgeo] wot 47 3
g0] ZeAm 10% =9 4-3o] £UHW 4B /KIS gdo] 7 5 47 Ho] Bast
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7F871&0] Bag d7olthLee, 2015).

2 Aol AHEE dE E5oks 200609 A SHE
HHoA T &5 A5ES 13(ETES A15865)F
s2sglon, RSN S4BSHE A
A A FHAH 110 571 36 haollAl Afef=of oF 300
Eo| gatE]glon, Azt 709 99 A5S 91 9l
(22. 94 719). ¥ H5ok= ol8A4" HYol A1 HE
AE Tl glom ¥hgo] Thstal opAtolAlRt A7to] £4
olt}. 53] #&9| Hofo] 3he-9] =EAT o] WA Bt
ol ol Wdl X3 55T 2% 7HALL 3lof &HAY
LJ"—} A4S T=EA7]1 ckHKangwon Media, 2021). €

Esotet 9] 47| Hito] 7hedl e FE+ Eeof
4 E’r@% & E2 350 g &2 Ik, G
13.0 °brix ©|AC® 1ZE ELolo|n, $37|= 7Y
SteollA 98 el ' A7 8] Thset 54 Tt
213l JAtHGangwon Special Self-Governing Province
Agricultural Research & Extension Service, 2019). o}
24 oS ol T Mw ggoRA 94t =
B8 7IAD G] BEF BEE A9 YT 1BE )

o] g3}y, E9] X]Oﬂl"‘*}ﬁ AHE & 2 T mT
TEY AGENE ALL AT FEEHS B AT T
HskaAt ?E}

2.1. &g HE
2 Q7oA ASE thE B0k 20224 Y FHA

BA7ILAEOIH ABAE Bgols AMgsigon, &
© 20214 Zelo] 20224 EHT AO|(AE AF), =
22 @2 2TA(A7] S)OIN BASE AR 7Yt
gt

22 =5 M=

915 5 kg 103 o) AZeIA Aol 142t 5k 54
3 oS, 1A B9 B Susar. Be
(MS-30, Yaegaki Food & System Inc., Himeji, Japan)
o Y3 147 B 3718 7H) LI ARt of

710l W=t 2.5 kg¥t 7FrEE AEA A2 180%=
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7¥slaet. oldf 7=F9] 0, 10, 15, 20%E B0 25
(NNJ-1415JM, NUC. Co., Ltd., Daegu, Korea)2Z A
sttt €YY 0.1%2] A%(Saccharomyces cerevisiae,
NI(KACC 93234Py5 H&T ¥ 25ColA WY 13] wwt

sto] RAEA} 2 g wwtd wizkA] @EE Agstact
(Kang &, 2010).
2.3. EFF HZE

AAZFL alambic 72 E571E W@t A& o

$71AASeoul, Korea)?] AU S7715 ARSI
o, AASF+= Y45=7](Yarong rotating evaporator
RE5220, Shanghai Yarong, Shanghai, Chaina)& A&
sttt €4 4.5 L& S77]9 91 SFAIZ & 9oF 208
o A FFUo] 47| AlZste] £ 30 mLY HEE F
FHo] FEHE 27O oIt THAL LR 25}

A YA SR o] ARSI D] 430

of SRAS &g FFo] 10%7F 2 W F=ESIA. ¥%
T AseE ARSI, HE SRS 24T € HE
UolER ot tha &E-&0] 25% HA 34T F 77
ol got 15T oA 1?—% RISt BAsIA &8
F&Z &5 0“3% dIe IFF dvl SRFY €I

o 1:]0
o= H‘E'\EE

s

=il 1‘»}(Shm , 2022).

2.4. 0/3/3 &2 24

U3E, pH, F4h it g2 T4 FREATS
o 9Jsto] A3}t (National Tax Service, 2020).

U3Z g S5 A8l 4 A= 100 mLol|l S/
100 mLE Egsto] SRt $7A oF 80 mLE w
SHTE 100 mL7HA] B8 & SHRAS 15C& 2435t
o 7to] &3& EA7|(AL-3, RIKEN KEIKI, Tokyo,
Japan)& ©]&sto] 745t

pH+= pH "]E7](Metrohm 691, Metrohm, Herisau,
Switzerland)2 2004 St oH, FAZ A= 10

LE 3317l o 283 0.1 N NaOH £%o] AnjH
mL —r(/\}E)~ acetic acid® AATt zto 2 ST

FRkAS. S5 10 mLol phenolphthalein 2-3%
< 7tsto] $3FA17]= ) 83 0.01 N NaOH €99 &
= Shiksto] #A|SHIT

acetic acid2 &
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2.5. Acetaldehyde 241

Acetaldehyde #4& 95 24 7]E(Acetaldehyde
assay kit, Megazyme Ltd., Bray, Ireland)& AME5}S
ot 354 0.1 mLoll A9 2 mLE Bt &N buffer
0.2 mL(solution 1)9} NAD* 0.2 mL(solution 2)& A}
2 FIleith £ 892 U & & S3sto] 28 WA
T 340 nmolA FFEE SA5IUTHA). o1t blank=
SHRY A A9 2.1 mLE, 7IEEES AES 2.0 mLol
HZEH 0.1 mLE Egoto] ARESIRIH:. Acetaldehyde
dehydrogenase 0.05 mL& 4% WA & 340 nmolA &
BEE SHCIAHAY.

AA = (AZ - A])sample - (AZ - Al)blank
c =(0.7159 /e) x AA (g acetaldehyde / 1 sample
solution)

Contentacetaldehyde
= (Cacetaldehyde (g/L Sample solution) - Weightstle

in g/L sample solution) X 10 (mg/L)

2.6. Furfural 24

Furfural& 792 2 mL £ AR &7 9o &3
FL=A(UV spectrophotometer, Shimadzu Co., Kyoto,
Japan)& AH&SHY] 275 nmolA FFEE S5t 4=
otthLee &, 2015).

2.7. 3482 24

kA 37|82 Gas chromatography(GC, GC2010,
Shimadzu Co.)& AR&ot] E451%ct £48 column
2 HP-INNOWAX(60 mx0.25 mm 1.d. X0.25 gm film
thickness, J&W Scientific, Agilent Co., Folsom, CA,
USA)E AFR319.2H flame ionization detector(FID)Z
AEsHA. Column oven?] 2%+ 45C(GE holding),
5C/E 52, 100C(5H), 10T/# 52, 200C(10H)= &
25T Ut A (carrier gasqs AATIAS 0] 859
dom §£2 22.0 cm/Z(linear velocity), split ratio
+ 50:12 AAsH 9719 2=+ 250C, HE719
2k 280CE stk Alges 5% ¥ 93H0.2 pm,
Millipore Co.)3t TR ¥l2 FYU3FAtH(Shin 5, 2021).

https://www.ekosfop.or.kr

2.8 HxE 24

U788 42 st Al® 5 mLE 20 mL vial
(Ls-Phs-Psck GmbH, Langerwehe, Germany)°l ¥,
40TOA 3087F 500 rpm .2 wHIsH ARE (Heracles
NEO electronic nose, Alpha Mos, Toulouse, France)
£ ol&sto] SAskelth. AlEEA4 0= F /1Y columno©]
2= Heracles E-nose(MTX-5 and MTX-1701)7} A}
g859loH, FIDE AZE3I3T}. Injection syringe type
0= column 2%7} 25CE 8X= AHoA column
head pressure 1.0 psiZ FYsIATE 4 Al injectord
L= 200T, detector 260CZE Al injector pressure
+ 1.0 psi, detector pressure= 39.0 psiZ o} tt. dlo]
B EA4 2= Alpha MOS SoftwareE AR&sto] THE
A (discriminant function analysis)22 WERHAH
(Kang %, 2020).

o AL

2.9. EAxz/

SAAE = 2 A= tisto] 33] wHE ZA4sto] &
2 Z7E Minitab 16(Minitab Inc., State college, PA,
USA) Z208g ol-gsto] Bty EEHAE 7313t ¢
HEAHLA (one-way ANOVA) 9 3 Duncan’s multiple
range test(p<0.05)Z AJE£9] FFH|WE FYsl3Th

3.1. tiE B30 FEFY 0/5155 £

3 Esot FFY olgfehd 442 Table 13+ 2t
SHEFEY A4S IA €79 Hi &2 93-96% F=
Aol Hlgl| Eaol TR AUSTHF TE&2 97.46-101.43%,
AASF 239 SHFEL 89.73-97.27%F YERGTH
AASFHY A EAF o IS wop Hio] 7ot

grow, 2 2itoRue Gty 245K F2 5
B30 A0t Pelo| glor] YA FHE| A
[e]

0.1% mlgto] A€ty L&A Uhlee &, 2015). &

&
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Table 1. Physicochemical characteristics of distilled sojv using Dae—hong peaches

Compounds Atmospheric distillation (760 mmHg)

Vacuum distillation (110 mmHg)

Peach extract (%)

Peach extract (%)

0 10 15 20 0 10 15 20
Distillation yield (%)  101.09 101.43 97.46 100.61 89.73 92.73 9453 97.27
Alcohol (%) 47.90£0.00" 49.40:0.00° 4850:0.00° 50.60:0.00°  41.30#0.00" 44.90:0.00" 43.700.00" 45.20£0.00°
pH 455:0.08*  4.45:0.01%  4.43:0.03*  4.78+0.06° 421:0.03°  4.40:0.06%  4.26:0.05%  4.56:0.05°
Total acidity 0.02¢0.00°  0.01:0.00®  0.02:0.00°  0.01:0.00° 0.01:0.00°  0.01:0.00®  0.02:t0.00°  0.01x0.00°
(acetic acid, %)
Volatile acid 114.73+1.10°  76.2041.25°  124.60£2.62° 48.67+1.30f 128.60£0.53* 70.07#2.39"  128.67+1.03* 53.0740.90°

(acetic acid, mg/L)

Walues are mean£SD (n=3). Means with different superscripts in the same row are significantly different (p¢0.05) by Duncan’s multiple range test.

Aol Uehd AL FF2 AYSHFE 0.00048-
0.00124%, Y 7+ 4% 0.00053-0.00128%= 1
B SR A=FF7 SASH T B of¥th E
ot R2 T SHRPEG B5ol 20% SFF9] A g
ol A%k, Y SFFoNA 4 42.42%, 41.26% A

of 433 WUl W gAEeL & 4 ot

O

i)
ox
oX,
hu)
9
)
24
jN
il
e o
X
9
0.9‘. o
ol
s
=)
(R}
luk

HA TR

(Kim &, 2009). &2, Hge 52 SFHARE

A3] Z4asolH, acetaldehyde 52 7 &7 BF R=25
o=

o] 347} 753, furfural 5

Z7bte Geie Bt B3 $RE 44 27WAdE
acetaldehyde 50| A=} A2l Fo] s, 57]

Aloll= 779 712 2d 3}3tE(carbonyl compounds)

9] 353 vhS(polymerization)°] F/d=H, 34 o4 &
7] &4 Alole Z|HHAEY] o AHIZ AA, AR g4

9 55, & ¢ o] o3k vte] 237t FUHE
THKim &, 2009). 759 71462 SRty &4
oA 2 B TR ELIE o dFS
7, OlAHER, dH5|IER, M, HEF 5 =
o7 FHHENY FFF 579 IE Aok FIA T
5lUQl FA-Fol= n-propanol, isobutanol, n-butanol,
isoamylalcohol, n-amylalcohol& 33511 Qltt. o]
o FAGE goM|le, SEAEEES A PR, =
9 ofu|leAl A, AT, SHRED T olg] 249 o
2t H5kE 4= Qlti(Jung &, 2021). Acetaldehyde:= &1
9] d3IE BT} ANA EAst=tl(Park 5, 2006) T4
SAET 22 FZ 7HAAL loH, 90%2] ArEo]
ot & Q= FAIgke] 83 mg/LE =ot et 32 UEt
WA= Gt ot P EAIE = SR SR
9] A% 700 mg/L olsHEH== A= FA=] itk

Table 2. Volatile compounds of distilled sojv using Dae-hong peaches

Compounds Atmospheric distillation (760 mmHg)

Vacuum distillation (110 mmHg)

Peach extract (%)

Peach extract (%)

0 10 15 0 10 15 20
Acetaldehyde (mg/L) 39.20+1.654°Y 33.16£0.18%° 35.78+1.79° 35.07+6.39®°  28.23t1.16° 17.12t0.47° 24.37+0.45° 18.8410.37%
Methanol (mg/L) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Furfural (275 nm) 50.00£0.00° 30.00£0.00° 60.00+0.00* 50.00£0.00°  40.00£0.00° 30.00£0.00° 20.00+0.00* 10.00+0.00°

Walues are meantSD (n=3). Means with different superscripts in the same row are significantly different (p¢0.05) by Duncan’s multiple range test.
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(Ministry of Food and Drug Safety, 2023).

2 AN dEH dE Esot 7Y acetaldehyde
T2 AESFY 8% 33.16-39.29 mg/L, AAFTHE

8% 17.12-28.23 mg/L&2 YEH AFSHTNA tha
A Ueg AT 2E AgtolA A7 IS BoluA &
of g ol ZRENA AFH F RHES ek
AR AEHA T B, EsoF 575 W methanol
= A] Qo AFFAA 7#A171(1,000 mg/L,
22 3 AE L &F, YA7]= 500 mg/L °]
De Z3stA] ggton, 759 g A=<l furfural®
G Aol AT USR] o] v =A UE
Wt Furfural> €90 g Sed=(dE, 98 &
AF5)9] 718 &af Al Atk 7kl ofsf A H Tt gt &
& Azd 7Y A4S ZdHAAlA 0.18, AU FAl
A 0.11 mgh= YeuH, IAER FF5Ql vio|gol3
+ 8.0 mg%=E YEHBae, 2003), A ETH Aoh4]
oA FEF Ffo] =1 HALREY VAEFA T
of WA & & St

1 9] A JE(Table 3) & 7F¢ =2 HI&2 A5t
= A& isoamyl alcohol, 1-propanol =22 YEFG:
t}. Isoamylalcohol> FEWAQ} F7ke] &8k 74X
AL, ABHY ogkZ T F79 AAH FE BA
gttt 1-Propanol ¥3F-E3FO = threonine°| €O

Hkgol oJsfiA w0l AthKwon &, 2023). & AolA

H U

W

Rt

diu ol

wy o r
i

4
=
T

ol |
fijo
(o

oM,
0

isoamyl alcohol ¥ 1-propanol & E-5of gafy}

slEishol S71hEA BRAe) L0 URETE F2 o
‘gsto] g7 Hgo] FiEHE dUEE =
Ao AtrHch

il

(DF 1: 63.598%, DF 2: 21.455%)€ UrEMi &’M. 4
Zik= DF 1xH)Z 7I122& $50] ¥ E5ot 0%,
10% H717F, &0 2 15%, 20%7F 22 Y8t 9o
o E3] ¥ E3ots H7lokA o2 0% A9t 20%
A2 A7t 7P AdutE]o] Urebg on] FRHbAlof wh
£ FEY Aol UehtA] ottt mEkA] Bgol 25
N SHF A Esol A7hlgd g HEof zjol7t 1
R, 3] 20% ol - Al S EaoF £ S5
T FFPL S| 2 SFFY F dido] AT 4
Z & 5 3tk olF LA AE(Table 3)3 AAstA
oyt 4FL2FS YEWE isoamyl alcohol ¥
1-propanol® <13f H& H*O} 20% o1 T Al TF

glo] s E SRF7T AxE 4 eS g9 & AUt

(]

A

e
rg oo

Table 3. Volatile compounds of distilled sgjv using Dae-fong peaches (mg/L)

Compounds Atmospheric distillation (760 mmHg)

Vacuum distillation (110 mmHg)

Peach extract (%)

Peach extract (%)

0 10 15 20 0 10 15 20

Ethyl acetate 82.62+0.12°V 88.24:0.38° 74.09:0.08° 73.87:0.17°  76.88:0.28° 79.88#0.11° 73.90:0.08° 70.06£0.11f
1-Propanol 148.15¢0.90% 163.58£0.89° 170.53#0.78° 193.71#0.58°  145.96+0.87¢ 164.71+0.17° 172.61+1.40° 194.51+0.38°
Isoamy! alcohol 416.38t2.48" 501.3443.71% 47539+2.31° 606.45+3.59° 416.61+2.03" 518.85:2.72° 494.18t1.26° 617.64+3.60°
Ethy! lactate 34.36:0.10° 33.71#0.08° 3527:0.02° 33.85:0.32°  33.81:0.07° 33.07:0.09° 34.72:0.11°  33.50£0.22%
Dimethyl trisulfide ~ 28.0410.25°  29.49:0.11° 31.060.07° 32.37:#0.18  26.65:0.04° 27.41:0.10" 28.48:0.11¢ 29.39:0.14°
2-Phenethyl alcohol ~ 77.87t0.43¢  82.76:0.60° 79.89:0.20° 90.61#0.63°  69.82t0.36'  71.95:0.12° 71.91:0.18°  78.99+0.45%
Total 787.42 899.12 866.24 1,030.85 769.74 895.87 875.79 1,024.10

Walues are meantSD (n=3). Means with different superscripts in the same row are significantly different (p¢0.05) by Duncan’s multiple range test.
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(€

DF2 - 21.456%
Y
=]

130 120 110 100 90 B0 70 60 50 40 300 20 10
b

0 20 30 40 50 60 70 80 90 100 10 120 130 140 150
DF1-63.538%

Fig. 1. Discriminant function analysis (DFA) of electronic nose in distilled sojz using Dae-hong peaches. (A), Dae—hong peach extract
0%; (B), Dae-hong peach extract 10%; (C), Dae—hong peach extract 15% and (D), Dae-hong peach extract 20%.

4. 2%

3 E3ols et SFF0 EAEAS e F
AT FF2 AY SFNA 47.90-50.60%, &Y SFol
A 41.30-45.20%2 FESFEAe SFsE0] 1.12-

1164} =A Yehgon, Esof H7hg 20% A 2ol A]
YFE Fol 7P EA vErEth A TS A %
ISF B5 S50t ool 20% A7F AgltolA 714
A UEtd A=5E IS 7FsAdol A yEde &
Atk AEFFAG TFFY F42 acetaldehyde= 4
FoFolA 33.16-39.29 mg/L, A4ZFANA 17.12-
28.23 mg/LE AUYSF Al 1.39-1.948] A Yeto
™, methanolZ H& Al&oA HEEA gt S57 Al
HHASH= B EQ] furfural® 4= AUSH Al
30-60, FUSF Al 10-40°02 Yeht AdSFolA e
5 A=FHE FET 7heAol e € & Stk 24 A
9] I WS A Za oFte] 25k UE=
isoamylalcohol®} &¢I

=
FHTLE UEhon, ol BT Egof M7 20% A

o wp o

L.
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