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Properties of Flavors and Tastes of Koguma-soju Prepared
Using Korean Sweet Potato
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Abstract

Four types of koguma-soju, sweet potato-distilled ligior, were prepared using Korean sweet potato cultivar, namely
Shingunmi, Jinhongmi, Daeyumi, and Hayanmi, The mono-terpene alcohol (MTA) concentrations and flavor properties
of koguma-soju were analyzed. The general properties of the MTA concentrations were as follows; nerol concentration
was the lowest of the five MTAs with a range of approximately 14.2-15.8 ¢g/L, geraniol and citronellol concentrations
were approximately 41.90-50.75 1g/L, linalool concentrations were 43.20 ug/L and 45.15 #g/L in Shingunmi and
Jinhongmi koguuma-soju, respectively, and 93.2 ¢g/L and 96.05 ¢g/L in Daeyumi and Hayanmi koguma-soju, respectively,
and the a-terpineol concentration was the highest of the five MTAs, with a range of 177.5-218 ¢g/L in the four types
of koguma-soju. These results were different from the MTA concentrations in Imo-shochu, Japanese sweet potato-soju
as the nenol concentration of Korean koguma-soju was lower than that of Imo-shochu, and the a-terpineol concentration
was higher than that of Imo-shochu.

Flavor evaluation tests revealed that the koguma-soju prepared from the Shingunmi variety had a floral, roasted
flavor and rough, sweet, bitter taste, whereas the Jinhongmi-koguma-soju was characterized by a floral, fruity, soapy,
brown sugar-like flavor and sweet, pungent taste. Green leaf-like, aldehyde-like flavor and astringent, dry taste were
predominant in the Daeyumi koguma-soju, while the Hayanmi koguma-soju had either a vegetable-like, woody, citrus-like
flavor and sour, body taste. This study suggested that koguma-soju prepared from different sweet potato cultivars
have unique characteristic flavors because they contain different ratios of MTAs.
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SAGEA 9] Zfolel wh} vekst FrE vehl= Zlo]
Aotk die] aFAPelM= 2001 o] 7EA T 3
Rogle Fn)E Yehlle HelaFr) Analee] Al
wolgkA|nk, 2001 o] FHH = FrAlS SHoE
8] AxEo] & aTvkiFTt 2 53 FrE YERY
7] wZel ARAERERE AFHR I7IE A HAdrk
(Takamine & Sameshima, 2008). Ohtaol] ©JsPd 4w}
AFo
23 geraniol®} 72 mono-terpene alcohol (MTA)o] ¥
sl Q= Ae® defA Stk o] AR Hojuf B
9} & o= Egteo] A 7] wikeol AT

gaFola WA EA| il et o] YRl 1
Tupel| SR} e o] At RicH =3 wiE
A= EAstaL A7 wieol apwiiFe] 5535 FrlE
UERNA €t} o] widAl= kAol Eule] HE
oA ZAFEe] B -glucosidasedl] o34 73l
=|o] geraniol?} nerol2 AZECE T2y I dR= R
o] oJsl|A] citronellolo] Haz, &= SFIFA oA Gy} Akoll
oJ&jA] linalool#} a -terpineol 2 HHETH= Zo| LafA]
2ItH(Ohta, 1991). &3k Kamiwataris2 (3 -damasenone
2 ATukAFe] @S S Fofel=d] dofstar, it
u} Z2o| w2} diacetyl®} B -iononedl ITmlAFY &
ol Hofekal vk X s qlet
(Kamiwatari et al., 2006). wtr] UE] 2F:4| 2 5]A}0
e s R AHR 7|5 vk Bt st st
ggh FvE UeRle agukiFe] skl =gstar 9}
TH(Takamine & Sameshima, 2008). LE-2 [84]7] &7H
o] Tt SR AT E Alx
g gt7] whtoll dAle st F52] aTmkaTT AlE
o2 o} Qloja] diEe| 553 uymkaT B3t v
AFTa & 4 Qv

FeiuEhe] ek ik 7152 24 7] A
FA7F & JLASAY] FA LT aTHE o]&gh
= Aol tigh 7]Eo] ARE 2 Fo] 7|52 Zo}
E 7} glrh 1960t ol Eoio} FHURE FYEAA
ol theh FAA ZRE aTvE FE FEAx
o] BB AA, FEPAIE 342 457} IvlaFE A}
& A Holl b @SR/ agmkaFo] AlEN
HR = o] ol A|A] Skt ofF Aol SofAlok -2ut
oM E aFuLE o835 SFA AT R E AF
o vper] Al 20k a0 digk A7l 5
gulbol| A A1zhE 212 Jung et al.(1996)] o] A7#
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“APHRE o83 S ) AT TR 5216
TE olgste] Az ekl tiste] uluA A
Sl bk S2d= Hargk ZlelEtal & & slvk ey
TR Es o83 aTukaTe] PRl et
A= Aol sufarTrkE ol gshe] Al Ayl
Tl g GVl ik Aol Harso] A,
A5l agwpell frefshs aEiiTe] MTAS] F&=
ok gre] S0 tigh A7 ol FolAA] gkek(Park et
al., 2010). Zrefut 2ol AL7ut FF Follf dvl, F7l,
A, AEPR AlEd ayvkaFe] MTA skt &
el tigh S48& ZARsted, ake] Fiol wet AT
nhaFo] MTAS] F%7t th2al, 2 o7} gl o
& Rtk 2 AgATeld WRIHKim et al,
2015).

A= teld SVE 2 vk A
= Hss fEdEtN S8 FEoR kit aT
nhAaFE Azste] 1 MTASE9} oo A3t d75
She 21 T8% dolPhal & 4 vk whebA & At
A AR7PE AL 2 dde] SAlolal Anlrh 53t o)
o2 e FF A SHo] @Al difm,

)
ARl Zgw], FEAQl Alxdn] Jeja WiAel sk E
=
9

=

wh3}od(Han, 2012) ImkATE AlZste] MTAE
B8k ol i &njo)] B3 AFE FEsle] o
19+ 234E Aot

TR

o

I. 9 34
1, A2 U Al

ARAL 3 §2e] BAo] Fo o] Hlwd 45
g Ao ekl 4EFe] B ThRY), W), A
), sjeknl)s Aehee Pbel] 11 Syaeete vl

ojeoux] AHAEZAE2RE Hokokti(Han, 2012).
Aspergillus — kawachi®] — Fe  FFPRAO|X2H
2]

(Kagoshima, Japan)ollX #3sl1, ERE dh=21FA

T FElEdTAE R Tase] 953 Zlow B

ahsic.
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2, n7otetiel YRAlH

13 #5913 aweleele 5 mle] wjeole] Hx
£ AE3t 30T oA 29 52t AXAIA wlgstedct. 2
7he] mPrae] 15 w5l 2 Lo freyol Hmujek
oA 5 ml, M= 240 g, 283 GE 235 mE €1
Eg3te] 30T 2] Fezar 52 Bt vlFslck. 24
Sole 13 &5l Ak gie F9Ee] nrekE 2 A
Hs}e] 1A7KESE Hloby] w2 afak e} | ket
G2 560 mlE Yol 7 &¢lsle] AZs)th dEew
Gz 30CE dAA FrAlsHaict Ha g7

ST wEle] 37] 02 Wobke Wbl &
FE 23} E5le) FaFoRRE WEs] S

xl-

r1r r1r u

cc] Aojxl <=
]%O]"ﬂ SA8HAaL, _E—%
(Takamme et al,, 2012). &R 9] 3Pdee &5 ux}f
APES o] &3ty nEA Al IAHo R A= AE I,
No.2 oFAZ ofFste] Hdolxl oFHS S/ 20
o] A3t v&2 F23te] Somogyi-HR o2 ZA3}o]
T3FAcH(Nelson, 1944; Somogyi, 1952). 7Fet3] QokFs}
W, 100 mle] ARFEelsze]  Somogyi A9
(CsH4O6KNa-4H,O 90 g, NasPOs12H,O 225 g,
CuSO45HSO 30 g, KIOs 3.5 g/L) 10 mlo] 7] 20 ml
£ YL, A7 THhete] #7] ARk 381t
s AlEEA WA W] =M
Somogyi Bel (KI 40 g, KOOCCOK-H,0 90 /L) 10 ml
£ Yo &35)a1, Somogyi C(2N H2SO4) 10 ml 3
7rete] 2 E3tetal x|Ajeko g 2% HAE-gds ¥ e
Hojx )3 vl2 Somogyi D (0.05 N Na,S;05) 0 2 ]
Aot ST 2 22 2o 2 Akt T8k
t}.

FAAIZ]

g/ZAA] ml) = S x
92~ Al4=1.449
N : A7} gle SRTE ol8sids ulo] A=
N HAE ol&Aqs wo] #7g=F

F : Sodium thiosulfate-8<%¢] factorgkt

(N-N) x F

<ylo) Ak vty 37 42 £9 10 g& 5
F2 348k 100 mlz 230 200 mle] AHzrEeks
o] ¥l 25% HCl 10 mlE 2]o)x] <k 2A)7F 30RA =
FTROE 7hdste] sHEag & W2bstal, 10% Faksht
Ef 8oz oFHd (pH 5-6)0] 2 w74 T3lste] &
FrE 200 mi7} HES 248kl No.2 o2 of s}
o] Hdojl ojmpall g QoA Aet SAFHFS Tl A
3} wRPZEAI 2 Somogyi-HH o2 A ste] Fohit).

&0l s Ao 722 7|2 €5 No2
ARAR oAFH3te] 10 mlE FHsle] SFAIAeF 2-3 W&
231 0.1 N NaOHgHo = %It Hao] ghe
= u7hA] HAste] 22w 0.1 N NaOHe] o] NaOH
gN o] factorghs FalA AEE Faledct kAT
s 43S TS S5 $18k

4 0]

S SF

A 100 mlol FHEzeol XlAlO"»— 2-38-8 W31 0.01
N NaOHEH o &2 gxMo] 4 27+ vephd u7b#] 24

ol 7 2wE ke miz e,

=Y 15 kg& frel= Alxd

2} 2
71l ¥, %ﬂ% =5l Z°‘/\l7l—‘é 2435

Z1A] Zol

14

%—ﬂrﬁ}oﬂ I/L_7]7J}zlb oF 4030] 22959
t}. &3-go] Wztelo] "olx7] Alztate] oF 1A]7F 305
=]

o3

S A Fol FRE 950 4R BEE NS
Ag FEI} o 38%E YL W) FRE v

5. IFOFAZF9| Monoterpene alcohols (MTA) 244

agukiFeel] 29HE] Qe Z7he] MTARRES] 5%
128 Takamineso] 71&3d W ule} 28stdct
(Takamine et al., 2010). I27v}4AF2] AlF 10 mlS
2 Polydimethylsiloxane Resin® 2 &%
Twister (GERSTEL, Tokyo, Japan)Z 2o 1A7F &
o mikg ¥, Hraiel SR AFSL ohte] Be
FolojolHZ ol TDS7}Ed=x4x] (GERSTEL
TDS3; Tokyo, Japan)el]l AX]dled GC-MS (Agilent,
Tokyo, Japan)2 £23}9t). 4 %718 <Table 1>9]

=i

FAskge. AR E42  Agilent ChemStation
software2} NISTO5a Mass Spectral Library 2
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(Table 1) Conditions for gas chromatography-mass specrtrometry to analyze mono-terpene alcohol

TDS temperature

Thermal Desorption System TDS transfer temperature
(GERSTEL TDS3) CIS [emperature

Injection mode

20C (hold for Imin) to 260Cat 60°C/min (hold for 1min)
280C
-150C (hold for 2min) to 270°Cat 12°C/min (hold for 2min)

Splitless

Column
Gas Chromatography Carrier gas
(Agilent 5975B inert) Oven

Injection

Agilent DB-WAX 0.25mm*60m, Film0.25im

Helium, 1ml/min (constant flow)

50°C (hold for 5min.) to 230Cat 3°C/min (hold 10min)
240C, Splitless

Ion source temperature
Mass Specrtrometry Detector .
(Agilent 5973) Ionization method

Mass range

250C
Electron Ionization

Total Ton Monitor:m/z 29-425

AromaOffice (Nishikawa#|Z, Tokyo, Japan)Z o|-8-3}
o] 2k=3} Retention Index (RIEZFE Talgch AwS
5l ALE3E o] citronellol, nerol, 2 geraniolo|
m/z=69, linalool®] m/z=93, a -terpineolo] m/z=59Z o]
&3] Tt on, Z4zke] FeFg o]e HHogR
B A A=AHS o83t AFetdlal, e &
A DukAaT ARt FYUS daE TR & &

fske] ARE3HIE

4xFe] a7l FEoE Az 25 MTAES}
o]l gk A& dolry] A5t 2A4Y HeFrke A
AlEHQlck. ARAR] kg gkl e U] dxY
SleflM Aol BeRrisldes SEstar gl 3909 A
e AAskar, 7F dide] ¥RE TR 25%=2 23
H ATPeRATE Grlek o dlE]e] B AL wE
ataL Ads BAsla sk Zagdwio s s

+Ble] AT aPulAaFe MTAS F5& 7F Algs
nkEA o 2 Z=A3}e] SPSS Ver. 23S o]&3}e] xa]sle]
BUp+EF AR e oH, Scheffee] AR o=
ANOVAZE ZAst 23, A3k 5 32 p<0.001d<

% % gl

sto] aprkaFE Azt T rkaFe] 22 Ul
g AT wE AN WAEte] 7] o= Sto]

= Br=e] S S4ske] Bt <Figure
1>o] Yehdl AX Y 457<] advkedle 2a 49 A
| BaAgEr) 3] AlFEe] TE 9dAf ol i
w2 &vle] wart FRIANY. 4579 arrkesle
R WS Aee] BaARFHE vehle A gl
T A3k

Havh S U] A 1.72-1.89%9] 9]
FEFe 0.21-026%2] W2 HEELS S5

=]

peca
H

4 A
oz Uehgth AlsE 78-8.0FA=Ya, IHEE=
Q.

1.8-2.0 A= Hwd ygkr} mdl vy £ule] 438
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Figure 1, Time course of fermentation of koguma-soju made from Korean sweet
potato cultivar, o : Shingunmi; = : Jinhongmi; A : Daeyulmi; @ : Hayanmi, Each
value represents mean+SD of two experiments,
(Table 2) Analysis of koguma-soju mash
Shingunmi Jinhongmi Daeyumi Hayanmi F
pH 4.10+0.14" 4.15+0.14 4.25+0.11 4.21£0.29 0.249
Acidity 8.00+0.14 7.80+0.28 8.0+0.28 7.80+0.28 0.410
Volatile acidity 1.90+0.28 1.80+0.14 1.90+0.28 2.00+0.28 0.205
Ethanol (%) 15.00+0.71 14.00+0.28 14.00+0.57 13.50+0.71 2.262
Total sugar (%) 1.73+0.04 1.72+0.06 1.74+0.06 1.89+0.11 2.246
Reduced sugar (%) 0.26+0.04 0.25+0.06 0.24+0.06 0.21+0.03 0.415
1)Values represent the mean+SD of two experiments.
2. DFOIAFO MTASE pgIAEZE 71 ko m,  geraniol, linalool %
citronellol-& nerole] FE=HT} 367} =2 43.15-45.15
Zz=20] 77 ZFoF =Z35l 71 a=Xe) .
4TTre] LT E3 Alegh aprkaTel MTA ug/L A== YERJal, a-terpineole] =+ 2F 13u)7}
o= 23517 oF 2l e nle =235 & o _
‘O’] et *17601'7] ‘1’101'021 2X]"f‘?. =0= o‘rT?l"r‘ = ‘Ti]"f_‘ 189.5 ug/L@Ej—_' —E—XH?S‘]-%E}. ;ﬂ%——uli Z‘ﬂ}_‘{s} i
Z] Z22jono ° = sl & gL e
ofxl SFANE 5 ime] filters2 R F PTE FEF L= o) A g% nerolo] 15.8 pgLAEE 717 Lok
0 CE Z222 3T =2 0]873] = . . .
25%7}F HEg SRTE 3Aste] GOMSE ol&sto] 5 © 1, geraniol, linalool & citronellol-& nerol®] F=HT}
Atk 72+ ET=x0] 11 o] E3} A=
g3kt 2 =£9] Al iSro) ¥EEo] QI 57HA| ok 2.6-3.087} =& 41.9-50.75 pg/l A== JERIT,
PSR=Ke} o] =
dite] MTAS] Fii= <Table 3>l YEbdrt. a-terpineol®] FE+ nerolo] F=HT 73 11vj7} d+=

AAv 2 A xS aFrkiaFe] ZAS-ol= nerolo] 14.2

1775 pgLd== Jepdeh difre] 79-ol= nerolo]
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145 pglA==2 7P S JERRaL  geranioldt o2 A yERgo), difue} SRR Azt aqtwl
citronellol2 nerol @] F=HT} 34 o]do] =2 48.95ug/L. AFoME LB I niiFo] Hit FE FhHEck= 9
7} 45.35 pg/L A2 YR, linaloold] 5%+ nerol®] 7+ =7 YRt} o -terpineol®] F-L-oll= LB 17w}
SLHT) oF onfl ool 2 FERl 932 wglE et AT Wit FEQ1 80 pg/LET 2.2-2. 7 =A] vE
tF ZJ2t a-terpineol®] Fh== oF 13u7F He 184 gl U= 5SS HAAH T MTASRES A% g7t
AR Aznel Zgn|o] ol v|seh S YR 3311 pg/LE 7 ko, Alzdnlr) 3352 wg/L, di
t}. k2 AF3 a1TutAhFo] 9% nerolo] 14.85 w7} 385.5 pg/L 18]al 3lkA]7}F 419.05 g/l 508 =
ug/LZ=Z 71 BA YERAL, geraniol¥} citronellole Al YERgth o] HEke JEo] mFnliFolxe] Hit
nerol®] HEHT} oF 288 o]} =& 473 ug/Le 42.8  Zkel 275 ug/Lo vlske] AubA o2 ok 1.2-1.5uy &
1/l =R JEREAL, linalool®] s&= tifr]e] B9  S&EE vehle S4S B2k

¢} HIS8HA| nerole] EEETE oF 6417} £ wEe]

96.05 ng/Ly 241813331, a -terpineol 2] FE=% nerol o 3. DOpATO BT}
SLHTH 14.687) =2 218 ug/L AxTF 2R AL
2 YEltt(Table 3). U ESET A7 A2 HY fofishs /el
ole} 2o Avg & uf, vl FFoE AFe 1 ek SA4S UERY] witel dse] Al tig 54
Trutage] MTAFES] dbael 54L& nerolo] 7P Z wiotstal sk A2 <o 28 dulhr] A3
o}k, linalool, geraniol L]l citronellolo] E7HAE,  F83F 94d ¥ o, Hr} £ dv|E Yeplls F
23 o-terpineolo] 7Y £& FEE AL 18 Ho AlES A7) HIg F5S SFSHAY duE S
1} Linalool®] 7Z-%-olli= A7v|e} AEn|2 Axd 25 o o= thds] Fa3k afleojzhal & & vk a7
o] A$-Hr} vfule} Sz A zd AFolA 28 o] mf AF0] wiHe A8l ke e SA ) w
A wo| ZA8= Ao = JERATHE=129.01, p<0.001). & F&o] I 57| wjFolt}. MuscatX] F£2] X
o]f] AL AR o) AEFH 5FF uPntLFY] FF =2 AXS 9fle] o A #FEla T Ao

MTASEOA HojFs A= geraniol?} citronellol  &2]%l  linalool, nerol, geraniol, citronellol?} a
2 g uoldh T due] npuiaFolr]  erpineols] SEHE) MTAYRe] ko] gnlo

off

S

= 713 Wl R neole] FEE Seuet FRo 2 Befdihe Able $nlzg dofekn ¥ 4k

2 Az DPraFE Adee o FEuthe  wWeh nTrkaFe] MTARES Pvjste] dnuAE

oF 40% ol’d T we Ao etk Linaloole] 3% #AHske e wis ouzh gl dolck

o A7inleh NFulE AxG £FE due] WPvke  MTAGRS] V]9 54E Kamiwatarigol ol5h,
a

|
Fol eI linalools] 519l 84 pg/Le] Ak 4% linaloole 2, 71, 7, SPgEst e a3,

(Table 3) Concentration of MTAs in koguma-soju (ug/L)

Geraniol Nerol Linalool Citronellol a-terpineol Total
Shingunmi 43.15+7.00" 14.20+0.71 43.20+2.69 45.15+6.29 189.50+21.92 335.20+38.61
Jinhongmi 41.9042.12 15.80+1.27 45.15+1.34 50.75+1.34 177.50+12.02 331.10+15.41
Daeyumi 48.95+2.62 14.50+0.14 93.20+3.54 45.35+2.05 183.50+9.19 385.50+13.44
Hayanmi 47.30+1.27 14.85+0.85 96.05+5.59 42.85+2.47 218.00+19.80 419.05+28.92
F 1.442 1.766 129.028" " ° 1.745 2.335 5.197

1) Values represent mean+SD of two experiments.
T p<0.001
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=4t oYol 2502 M|Zgh mFolAFo| dnlo| EA 7
-terpineol - QIS A=, E3} M3y} 22 thh F7L 40 pg/l, a-terpineolS 1,000 1g/L, geraniolS 80 ug/L,
8 geraniolS 7, ULYolut A9l e 3 citronellole 150 pg/L, 18]3l nerol-S 800 ug/Lel AL
citronellol-& 72 ¥k 183 nerolS £, 3, 7+ & 4#jx ¢Jrh(Kamiwatari et al, 2005). w2bd a
2ot} ATt ek HAE /A s Zo®E Bask  -terpineol¥} nerolo]l theh 93] gk thE MTAR9| <
Sch(Kamiwatari et al., 2005). & AFtellA o83k 4171 A RO JUFom =vhe S ¢ 4 ok vt

n), 2&n], h5n] 2| sk 2 A xs el 4
MTAEES] UutzQl 542 nerole Yo Infis
AR E 40%0] o) gka|ul, a -terpineol & SN
apRkaFe] FergiEe) 121-172% =7 LERd el

o} olsh e MTA%ES] 54 nyniiiel Fuly
o= A FFS v F o= difE o] ol5e] At
AS dEFxd3ol deB7HHertE 2Fstal s
3o HdS Fal 4% A2E <Table 4>l YeEpYL)
MTAFE7} Ao g fARE Alzin) e 25 n o) 75-
o= =¥7|et dnto] dth= 252 Bt AAA,
27iv) 9] 9ol © WA e AT ke ks
B At 21gnle] Aol FddFol Bkt

SR e ol drkes Frte ek 22jar
20 2 linalool#} a -terpineold] F=7} Aoz =7
et} aRekne] Aol oblivh Ul 2
ol k= Ao] FEHoR YER A, tifmle]
o= dsl= WA v westd 5}0}5} gto]
= H7PE dojAlnt. sikkn|e] Aol #3 22 ¥
FF8H 2h7E Qo 37 Aol
Fevele] F5o] aTviiTe] MTAS | tigh 7}

4 el B4 vad 354 §nlE A ke

o
T
78

HF?

Ao 4 nenold] F&r} Wil FhH oz FAH
¢l FgnlE w7)A = Ao 42l a-terpineold] F

7t FEHAA =A e 2], olol vjske] A
T dEe] Frhs a3 B39l FJrp) ozt 23]
g 1 YRS /Aol = Ao Yepgtt el
A7 MTAFE tgh %] k2 linalool®] 73-%-¢ll=

(Table 4) Sensory evaluation of koguma-soju

ol Oﬂ;g]

FEo ATrkaFol HolF= nerold] s
Frell Blshd 50wl o] ot vtar, 7 #A UEhd a
-terpineol®] FE% 1 x| ko] oF 20%°) AUtA] =
th= A& & & 9t} o]o) H|ale] geraniole] FE= 1
9z 7kl AR w o] 42 citronellold] FEE= 1 93X
7L_4 380] | =3 111]_]_ linalool& AlAn| ¢} zl&mn] 9]
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