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Volatile Flavor Compounds and Sensory Properties of Yakju Fermented with
Different Contents of Meoru (Vitis coignetiae)
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Dept. of Food Science & Technology, Yeungnam University, Gyeongsan 712-749, Korea

Abstract

In the present study, yakju was developed added with 100~400 g of meoru (Vitis coignetiae). We analyzed the volatile
flavor compounds and investigated the sensory properties of meoru yakju. The volatile flavor compounds were isolated from
in fusions by Porapak Q column adsorption. The concentrated flavor extract was analyzed and identified by GC (gas chro-
matography) and GC-MS (gas chromatography-mass spectrometry) analyses. Thirty-five compounds, including five alcohols,
nine esters, seven acids, four hydrocarbons, three ketones, and seven other compounds, were identified. The total number and
content of volatile flavor compounds in control yakju were the highest, but they decreased as the amount of added meoru
increased. On the other hand, yakju containing 200 g of meoru was characterized by the highest content of ester compounds,
and it was the most preferred in terms of flavor, color, taste, and over all acceptability. Based on these results, addition of
200 g of meoru to 1,715 g of control yakju was determined to be the optimal condition for making meoru yakju.

Key words : Meoru, yakju, volatile flavor compound, sensory properties.
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Fig. 1. Control and yakju added with 100~400 g of
meoru after fermentation at 25°C for 15 days.
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2 9w R2H7bES deElste] Az 4% w3
o] g ] AES T A= Table 13 2t
A& o] k7] O 2= isoamyl alcohol(3-methyl bu-
tanol)@} phenyl ethyl alcohol % alcohol5F 5%, ethyl acetate
S esterF 9%, benzene acetic acid & acid¥ 7%, 3-methyl

=

pentane G hydrocarbon¥ 4%, dihydroxy-5-pentyl-2(3)-fura-

= =

none % ketone 3%, 2,3-dihydroxy benzofuran & 7|E} 3}

sokAloh Rt iEALaES

IE 7ES F 35F9] ] el FHEHATL

7o &) AR 28F 02 7P Bk, 100 g A7}
T 23%, 200 g H7HF 17, 300 g A7HFE 153, 400 ¢ 2
7HE 135 wRvEde] Skl weh g Sk
o] v it B3 5359 @) 4R FHEE
ZT, 100 g, 200 g, 300 g, 400 g A7FE7F 242} 2,102.53,
1,297.39, 878.37, 757.89, 628.132] oA & W EHItto] &
71wk Attt o] 22 Al v E M) ST
ol whet v F Fol] 3 polyphenol FEE St &
=9 37 ZH&(Radovanovié ef al 2009) 0.2 Q3] F&
o] nAE A5o] AaElo] 7] FiE Aol AU

2l Aoz Alg =Tk

A& eFFof|A] B3 E alcohol, ester, acid, hydrocarbon, ke-
tone S}3HE, 7|El 7] AdEo] TS Fig. 200 YERIITE

1) AlcoholF

Nz 2 4% v F3471H29] alcohol 3H3FE == isoamyl
alcohol, phenylethyl alcohol, 4-hydroxybenznene ethanol, 4-hy-
droxyphenyl ethanol, 1H-indole-3-ethanol®] 8 F I t}. Alco-
hol 3}3HEL ester 3}3EF S| UE T yeast THAL 23]
A8 =l =d|(Selli et al 2006), ©]E alcohol 3}3H&E2 T2+
o} M RH7 7] AR FFF 77-90% 2 hEEE A
A8t Aleohol 3t F3&-2 =77} 7P =%k,

-2 100 g, 200 g, 300 g, 400 g H7}F9] o HFEH
7ol F7Fetell whet HAasiith

Isoamyl alcohol®} phenylethyl alcohol thZ<9} WF3
74 Bl 78 F2 alcohol AE-C. 2, ©]E alcohol 3}
e AERE ERFTAE o] &3 LEF(Ju et al 2009),
Al A F(Choi et al 2008), SHUNE 713 FF(Cheong et
al 2008) 2 white wine(Selli et al 2006)°| X = 7} 2.3+
QRO Hawo] T ofe & FES FUERRE o
v F74 FAFR wine B Slo] Fag g AR
Aoz AgEHAY Q7 E 0, 5, 125, 25 g7 AU
dasto] A2 oM 97ty HrlEke] F7igel w
2} ethanol, propanol, isobutyl alcohol 52| alcohol &}3&2]
SheFe fhaste] 2 Azkel dA|5FA T Choi & Min 2005).
ol 7MY M H71EF St whE polyphenol 9]
Z7F2 yeast Qo] A= 7|(Ahn et al 2007) HEQ1 AL
2 AIEEHAT @9, el 0~50%F SR diAlsk] A
23k k32 7% isoamyl alcohol 2 isobutyl alcohol®] al-
cohol 13t AL SWINE 20% H7HE w714 S7tst
o} o] & Zradte] HIHEA A8 Y H7F= isoamyl alco-
hol A/d& AAIete & AT 29} FE4ow dAsieltt
(Cheong et al 2008).
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Table 1. Volatile flavor compounds identified in control and yakju added with 100~400 g of meoru after fermentation
at 25T for 15 days

N tr Sample” ) )
0 Compound . Evidence
(min) Control 100 g 200 g 300 g 400 ¢
1 3-methyl pentane 7.08 21.38 27.26 30.21 34.89 37.18 MS
2 Ethyl acetate 7.41 12.53 31.25 81.83 33.76 32.10 GC, MS
3 Isoamyl alcohol 11.36 744.67 658.61 375.44 365.07 256.52 GC, MS
4 Ethyl butanoate 13.61 16.28 8.39 46.00 32.25 21.51 MS
5 3-Methyl-1-pentene 16.52 5.52 5.17 nd nd nd MS
6 Isoamyl acetate 16.82 1.52 343 7.03 6.19 5.57 MS
7  Ethyl hexanoate 21.70 4.96 3.80 6.12 5.86 4.80 GC, MS
8 Undecane 25.39 nd nd 4.60 3.41 nd MS
9  Phenylethyl alcohol 26.87 1,123.20 519.76 300.12 255.12 238.16 GC, MS
10 Diethyl butanedioate 28.27 5.79 222 nd nd nd GC, MS
11 Ethyl octanoate 28.85 1.03 1.39 3.08 3.05 222 GC, MS
12 2,3-Dihydrobenzofuran 29.67 4.12 nd nd nd nd MS
13 2-Methyl-1-prophenyl benzene 30.77 2.05 nd nd nd nd MS
14 Phenylethyl formate 31.06 2.75 4.08 4.51 427 4.13 MS
15  3-Ethylacetophenone 31.43 8.53 nd nd nd nd MS
16  Benzeneacetaldehyde 32.94 1.77 nd nd nd nd MS
17 Dihydroxy-5-Pentyl-2(3)-Furanone 34.10 2.81 1.35 nd nd nd MS
18  Decanoic acid 34.27 3.97 1.13 nd nd nd GC, MS
19  Ethyl decanoate 34.47 2.95 0.62 3.25 2.76 nd MS
20 Unknown 34.67 nd nd nd nd 0.48 MS
21 Unknown 34.83 nd nd nd nd 1.02 MS
22 Unknown 37.55 nd nd nd nd 1.54 MS
23 Unknown 38.37 nd nd nd nd 13.53 MS
24 4-hydroxybenznene ethanol 36.36 21.80 6.29 3.52 2.67 2.06 MS
25  3-Phenyl-2-propenoic acid 36.88 2.05 0.66 2.69 2.78 2.96 MS
26  4-Hydroxyphenyl ethanol 37.53 0.64 0.70 1.55 2.69 nd MS
27  2,5-Cyclohexasiene-1,4-dione 37.98 1.05 nd nd nd nd MS
28  Dodecanoic acid 39.48 3.74 1.07 nd nd nd MS
29  Indolebutyric acid 39.94 10.44 5.35 2.80 nd nd MS
30  1,3-Diphenyl cyclobutane 44.23 nd nd 2.17 3.12 4.35 MS
31  4-Hydroxy-3-methoxy benzene acetic acid  45.12 8.60 5.61 nd nd nd MS
32 Benzene acetic acid 45.33 8.94 1.25 3.45 nd nd MS
33 1H-indole-3-ethanol 46.13 44.01 7.42 nd nd nd MS
34 n-hexadecanoic acid 52.73 25.70 0.58 nd nd nd MS
35  Ethyl hexadecanoate 52.79 9.73 nd nd nd nd MS
Total 2,102.53  1,297.39 878.37 757.89 628.13

D The result is expressed as the ratio of peak area of each compound/peak area of internal standardx100.

? Evidence; GC retention times were confirmed with those of standard samples (GC) and tentative identification was based on mass
spectral (MS) data. f; retention time. nd; not detected.
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Fig. 2. Contents of volatile flavor compounds of control
and yakju added with 100~400 g of meoru after fermen-
tation at 25C for 15 days.

Content of volatile flavor compounds is expressed as the ratio of
peak area of each compound/peak area of internal standard x 100.

3-methyl-butanol> HhL} ko] 7S 2d WEF o=
leucine &2 H-E] E R o] ol A= ™(Kim et al 2000),
| gkS- == phenylethyl alcohol™= phenylalanine © 2 4-E]
g 3y F A ETHChoi ef al 2008). ©]E alcohol 3}3HE
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2) Ester®

2T 2 45 | FH79] ester 3FEE ethyl acetate,
ethyl butanoate, isoamyl acetate, ethyl hexanoate, diethyl bu-
taedioate, ethyl octanoate, phenylethyl formate, ethyl decanoate,

HOoFA o} RATHEETE

ethyl hexadecanoate”} S F ATl FFolA ester SFES
alcohol 3EHEHT}F dubad o 7 Ak 3kfr o] 9l o, alcohol
ST} ko] 7|yt F &gHEo]H(Choi et al 2008,
Lee e al 2007), #9 &719] FHEC = delx Uk & Al
g FFAME ester 352 alcohol SHHEEY &8 574
A 2ot HEA7 29 ester e ST 200
g, 300 g, 400 g, 100 g H7H, NETE] O = ester 3}
<200 g A7 = w3 7] SRkl whet ke
RO, 200 g ©d H7F Alelle stk

et 9 4% HFHTA BT EE ethyl ace-
tate®} ethyl butanoatet= Al & 2FF2] 71 5231 ester 3}t
22l Ao 2 YElEH, Ethyl acetater= Tl &S 1] 2. 24
Sl @] ARoZ wia) diB Lol 9 ester IFE
(Choi et al 2008)°]™, isoamyl acetate:= Hll, vhfr}, A}k
< 77 sk 7] AEoltKLee et al 2007). <IN <k
2] Z$(Cheong et al 2008), ethyl acetate= 10% H7} A 7}
% ol AAEAa, ol idte S Btk

39 Choi & Min(2005)S @719 9F3=o] &kl th3l 715
TE ] A SR nlFo|A Rt Hd, oAl Foll
fref g okt ester ShgHEo] EA7E 2A| FdFe A=
Ao g2 B39, Kim et al(2000) £-3] ethyl estero} 2
-2 short-chain monocarboxylic acids®] ester 3}3H&E-2 387

o ol FRel Ao 2od JRolH 39

2

3) AcidF

2T 2 4% HEHI7] acid 3FHEZE decanoic acid,
3-phenyl-2-propenoic acid, dodecanoic acid, indolebutyric acid,
4-hydroxy-3-methoxybenzene acetic acid, benzene acetic acid,
hexadecanoic acid’} 3 E Atk 2Tl E 7% acid 3}
FEo] BT FHEAL, acid 3FE FFHEF=E 7MY =s4h
100 g H7HrellM = 78 stetao] s HNeY, TdEF
o] 142 wtskow, 200 g H7HE 2% ShgtETte]
FHHNL, FHFE 2Tl V102 HFH7Hge] S71
o we} acid H3E FAFE FA43) 43T 3-phenyl-
2-propenoic acide= MFH7 o] S7Htel wet A 571
Ao, o] & ALJet 659 acid SH3HE-S 74T} 200 g
olut 300 g H7HF oldollA e HHEA skt FRelA
acid 3}HE-2 alcohol®} A ester &S YAt R
(Kim et al 2000) 7|7 g0l Sloj= F72o| Fn] Aol
583 JEolti(Lee et al 2007). Acetic acide= oA Al
w3 AR R Agor YAEH, A5HE e 4ES
Z(Lee et al 2007) A& #F(Choi et al 2008), 7123+ k5
(Kang et al 1999), & (Lee et al 2007)°1A 3 H acetic

acide £ A8 = FHEA &t



22(5): 642~648 (2012)

4) Hydrocarbon&

2T 2 4% HFH 7] hydrocarbon 31322 3-me-
thyl pentane, 3-methyl-1-pentene, undecane, 1,3-diphenyl cyclo-
butane°] EFEF A=, AHAE E3lgeie= T%o &k7) o)
A 719314 Z= Adw-elt). 3-methyl pentane> ZE AR
P o

2 =759tk 3-methyl-1-pentene thZT-2} 100 g A7}
:rL"ﬂH T A E o, 1,3-diphenyl cyclobutanet ©] 9} wF
U HETS} 100 g BIFIAE BHEA %3, 200 g ]
o) Hrhreld SR Hgom MR kel Sl whe}
S 30| Z7F8IATE Undecane:= 200 g 7<) 300 g 7}
TR FEEATE FRHA TAH] BEFAAME terpene
e3¢l L-limonene®} 2|3 % ©F3l=22Q1 dodecane®] hy-
drocarbonf7} 57 2 S H(Choi et al 2008), F=(Kim et
al 2000)°|41+= tetradecane, hexadecane, octadecane, nonade-
cane®| 4F°] FREACE AL v T I EFH E2d
B2 2 Z7Fet 2F(Shin ef al 1999)°4 &
954 2tk

hydrocarbon++7}

5) Z|E}

FuranoneS 72 T(sweet) 3F7] A E(Choi et al 2008)
o7 oM S HAEH, Choi er al(2008)E A]ﬁr =2
9} Phellinus linteus mycelium”7} 24718 ol &

H ok B u3kie}. 2-methyl-1-prophenyl benzene®} benze-

neacetaldehyde™ thZEToll A% HEE 13, GC-MSeA T 4

S50} FRIg = gle HEES 400 g 7oA HEy

ATt Acetaldehydew 28 A= E 2te 7] Aoz &

E3g ol ethyl alcohol®] F Rl 2|3t 4k3} Eoln| -3} &
o ol8] AAJETHBae et al 2002).
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A¥= Fig. 33 Atk Aol it 7|5 ee] 4, 200 g H7F
T2} 57622 7P =kom, 300 g A7 5.46, 400 g 7t
T5.00, 100 g F7HF 3.23, IRT 2.239] FO2 JEEC
200 g H7H+~400 g 71 2l fol Al Aol B
oA ettt vte] V| aee Ao 7]smeh mR AR 200

A7V 7F 4927 7V wskem, v 300 gt 400 g 7t
T AR FER AEE A, ololA 100 g MM i
7o we2 YERgth ] 7Skl 200 g H7HE
45302 7P 29k, o014 300 g3} 400 g H7F7F A
o A2 ATHAk 200 ¢ Ao ATer) 7 e
olfre HddFe =2 F e ester E] Tl A=

B FolA 71 B3] WA o AR, Ea

oX
S
£
r 2,
olf

2,
[

2,

3 647

8
7 N
6
5 | © Control
g =
§ 4 100g
& 200g
3 -
% 300g
2 B 1009
1
0 -
Color Flavor Taste Overall
acceptance

Fig. 3. Preference for color, flavor, taste and overall accep-
tance of control and yakju added with 100~400 g of meoru
after fermentation at 25C for 15 days.

"¢ Means with different superscripts in the same fermentation
time are significantly different (p<0.05).

g2+ 9 4% w271 gk gke] 7|3 % A9} ester
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