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Quality Characteristics of Fermented Wine Using Nuruk by
Aging Container and Period of Distilled Liquor

Dae-Hyoung Leel, In-Tae Parkl, Yong-Seon Leel, Jae-Soon Seol, Jae-Woon Jungl,
Tae-Wan Kim? Jae-Ho Kim? and Byung-Hak Ahn?

! Gyeonggi—do Agricultural Research Extension Services
“)Brewing Research Center, Korea Food Research Institute

ABSTRACT This study aimed to determine the quality characteristics of fermented wine using Nuruk according
to the type of aging container (jar or stainless container) and aging time. Alcohol analysis was initiated at 40.4~39.3%,
and alcohol contents in the jar and stainless container decreased as aging time increased. Volatile acid content slightly
increased in the reduced pressure (RP) jar and stainless container and showed a different result in the atmospheric
pressure (AP) container. Amount of acetic acid did not change either in the jar or stainless container as aging time
increased. In the case of 2-thiobarbituric acid (TBA), RP was lower than AP after distillation, and TBA value did
not change much either in the jar or stainless container. In the case of fusel alcohol by aging time, n-propanol content
did not increase either in the jar or stainless container as aging time increased. Iso-butanol content was reduced in
the jar but did not change in the stainless container. In the AP container, more aromatic components were measured
on the 180th day of aging time than after distillation. High boiling point aromatic components increased in particular.
In the stainless container, more aromatic components were generated on the 180th day of aging, but their amount
was relatively lower than in the jar. In the jar aging sensory test, the sensory score at RP 50 cmHg was highest
on the 180th day of aging. In the case of AP 80°C liquor, sensory score on the 180th day was the most improved.

Key words: distilled soju, Nuruk, jar, stainless steel container, aging
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ZHA AE, 2012)2, FE5L AF22Hsp 300, Sangju,
Korea)& AH&stolom, A g4+ v Al (gluco-
amylase 92%, a-amylase 8%, sp 30,000, Doyoung,
Anyang, Korea)s Ti3to] A1-83k3it} 5 A& ¢
"R T Saccharomyces cerevisiae(La Parisienne, Mar-
cg-en-Baroeul, France)& AFH-sk3lth <48 A& ¢bs

a5 Az e ldste] Alxstelen Win 25 kgs Al

u), A, F2b, Y243 v 2 60 Lo &% 50 g& £33
T 5 14.25 kgS F718E 20°Col A 159 B¢t aAl
Atk TF 2Uo2E A4S B XANE AAT &
ZetER e zhzE 948 50 cmHg, 60 cmHgel %71 A
=5 2% 60°Coll SHRE Do A4S iHES =
7] €525 747} 80°Cet 90°CE Al #ste] 27{7F U w=
7FEOo R 95°CR FeAA T/ &5 AZSA SF
P32 2/FE AA €99 395 AFSReH EFR=
30%E AH3ATh

AP A= 2
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W AEE 43E 55 SA AFES T/ 10 mL
gk % naphthalenes 2~3%% 7184 0.01 N NaOH
o= w@xsAo] yepd wj7tA] 3 A4 ste] 2w 7k
1% NaOH®9] %<& acetic acid® gHAtsto] FA)SHA T
(14). #7712 = acetic acidy] FHS AEE 045 um
membrane filterE A}E3Fe] o]3}3k & HPLC(Agilent 1100
series UV/VIS detector, Agilent Technologies, Folsom,
CA, USA)Z B2489tH15,16). 714Fe] ¥4 € column
© 2+ Aminex Hpx-87H(Bio-Rad, Hercules, CA, USA)
£ AFE-51% 21 detection wave-length/window 210 nm,
oven?| 2Xx 35°Co]%leH flow rate 0.6 mL/min®] it}
F+=5 4= acetic acid(Sigma-Aldrich, St. Louis, MO,
USA)E AHE-331th. Thiobarbituric acid(TBA)<] 42
A& 10 mLel 0.5%¢] 2-thiobarbituric acid(Sigma-
Aldrich)& 33t 50% ollehE &9 2 mLE 71eiA &3
shaL, 70°Coll Al 403t 7FE & vtE A271A2] Y2hs)A

AAMoz wAs ME2 530 nmoll A ZA3HYTHE).

Pr oo it 32
1% Y _E,

=9

A
=

N 0X

SE2FE fusel alcohol & 7| ME EAM
A} &

Z5FF9 fusel alcohol ¥41& FID7} &% HPLC

th GC &A1l ofste] El¥ 7t peak S EF
HE AR vlaste] AT ol w) ARE-E
(Sigma—-Aldrich)2 n—-propanol, isobutanol, isoamyl al—-
cohol 5ol on, o5 Bdo & a=nEIHRS 13}
St 3 AR 28E #1381 columne DB-WAX(30
mX><0.53 mm i.d., 1 um film thickness, J&W Scientific,
Folsom, CA, USA)E AH&-3F3Th Ovend] &%+ 45°Ce|
A 28 F A3 U 10°C/min 22 230°C7HA] 52 4]
71 3 230°ColA 4.5%3F F-#8FA T}, Carrier gas(He)<]

&L 4 mL/mine 2 A3k} GC injector®}t detector
L e 47 240°CE Ao Al& 1.0 pLE split ratio
20:12 FY3FATH15).

3 o AlE 20 mLE 50 mL f2 vialoll Ho}
&dF2ulE WS o]83le] capping & SPME(solid phase
microextraction) < o] &3te A&t AlEE 70
°Coll A 20%-7F B3 A71 3 100 um polydimethylsilox-
ane°®] ZHH fiberE ©]-&35}e 2087 &S ¥ 3 5}o] Sta-
bilwax DA column(30 m length 0.25 um 1.d.<0.25 pm
film thickness; Restek Corp., Bellefonte, PA, USA)°]
Z2rE mass selective detector(MSD)E ©]-8-3}o] #2413}
Gt} AL8E GCO oven =%+ 40°Co A 283F 54 &
200°C7}HA] 5°C/ming] $E2 A5A A 2™ 200°Co| A 5
B2 A A AT Injector £%E 250°C, carrier gas®
heliuma AF&3}tE. MSD Z7A-8 capillary direct inter—
face temperature 250°C, ion source temperature 230
°C, EI ionization voltage 70 eV, mass range 45~550

a.m.u, L8] 3L scan rate 2.2 scan/sec®]| L 3|ukAd 33t
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ZRFY WAAE Lee AN WL AR WA
7 A7 wErEde] 9 Y 99S go R AN
Ak BsAAE AzE FFF 0@ % % Sl s
NEEE 1~979) HEE FANA & F 1 BFHS T

AAHQ 7 FEE Ay 1,

HA} l"f:“ W (quantitative descriptive analysis: QDA)
o 18t S AEAS SAS X 213 (Statistical
Analy51s System, SAS Institute, Cary, NC, USA)< o] &
stod 5% ol

<=9 A Duncan's multiple range test®

7] wgd od GFS A
Zn o D3
SRF0| 447128 YstyE 2
FHS ASH WEFLYY Axd

17 2o &3 B4 29 27] ¢3&L 404~ 39 3%
Al AsEG om sad 7)ol ZhERel whel golel el 2~E <l
g f7)o e 43 Adtes 2FY gidte AFS
HERI=], ol A FF/HT AAZE AAH] dIE 3L
2(10) AZEH o]23t d=me HAE AX &kt I
Aol WistE AW E A 27| S/ Al 29 A =21
o] WE I ALE 0.02~0.04%% 2FolE qglon o] F
9042 % 18092k A F A Ao AT

g AN R ok
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acetic acid 3ol Yi 5(N¢] f=E o] &3 SHFHY =

gre=t o] A2 %8l AHA|9] acetic acid TEFo] P
g SRR SolA FH Al FRTFE Hol

o]

acetic acid

= Ho Aoz g, S/ F70 wE acetic acid9]
st 7t 2719] 50, 60 cmHgoll A4 3.08+£1.79, 4.19+
1.98 ppmo.& 3k 80, 90°Ce] 5.18+1.28, 4.38+1.69
ppm¥ He TS Helow, &4 7|ke] FhEkd what
arolg| e} ~HRlE A &7] BFolA WslelA] e¥skth. oA

2 FRTY 54 Fd dzE2Y s o s Ak
A9 STt Folut dlebEo] Fdele] A EHol w5

o] acetic acide] o] =7}l th+= Bae(10)9F & 2
=2, o) AL I AR AYgEFAH SaTo] o ~H
7} A7) oz Az

Oeo® F5S A8 daF20EH Axd /T
2=/ 7] 7kol| W& 2-thiobarbituric acid(TBA) ¥4 ZA3}l=
Table 29 2t} TBA:= dWHd o= {49 43 Awg
ol =t AL HY FHFAAE T/H Al R4
= A AEEY A F ¥sE A9EE ARAELe
AHEETHR). TF A5 TBA SA4#2 0o a5+
50, 60 cmHg”7} 36.82+0.58, 20.21+3.61% 445 80,
90°Ce] 72.79%5.00, 47.14%2.87] H]3} 3k}, o] 3
=A% 71*@?’\4 A F4 #e 7l= AA®)] #F
ATFEAQ BEx3lx|ulilo] AetZF oA @o] §-2H =
Aztel Ax st A4 7])7ke] Z7hghel| whel TBA 32 &
oelo} ejslel s §7] BF 2 Wl glgen o)L
Bae(10)7} 443 s} ol Golelol ola 44944 o
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Table 1. Change of alcohol, volatile acid, and acetic acid during aging period of distilled liquors made with Nuruk

Aging Jar (Hangari) Stainless steel container

period RpP" RP AP AP RP RP AP AP

(days) 50 cmHg 60 cmHg 80°C 90°C 50 ecmHg 60 cmHg 80°C 90°C

Aleohol 0 39.3£0.5°  39.9£0.4°  39.740.1° 40.440.7°  393x£0.5" 39.9+0.4° 39.740.1°  40.4%0.7
%) 90 38.120.5°  38.9£1.7°  39.1x1.0° 39.120.8°  382+1.1° 39.0+0.6° 38.9+1.1° 38.0£1.4"
0 180  38.5+1.3*  38.2£1.6°  38.0+1.0° 38.1x1.0°  382+1.2° 38.9+1.4° 38.1+1.5° 38.9+1.2°
Volatile acid 0 0.0240.01*  0.02£0.00°  0.02+0.01* 0.04£0.02"  0.02£0.01° 0.02+0.00° 0.02+0.01* 0.04+0.02°
%) 90 0.03£0.01" 0.03£0.01™ 0.02+0.02" 0.04+0.03"  0.03£0.01° 0.03+0.01™ 0.02+0.01* 0.05£0.02°
0 180 0.04+0.01° 0.05£0.01°  0.02+0.03* 0.0440.03"  0.05£0.01° 0.04+0.01° 0.02+0.01* 0.04+0.02°
Acetic acid 0 3.08£1.79"  4.19£1.98" 5.18+0.58" 4.38+1.69" 3.08+£1.79° 4.19+1.98° 5.18+0.58° 4.38+1.69"
cf Cm)c 90  3.14+1.07° 3.174128" 5.51£1.92° 3.37+1.59° 3.87£1.90° 3.45+1.48" 3.79+1.09° 3.66+1.69°
PP 180  3.91£0.92° 3.90£0.73" 4.68+1.45" 4.00£1.65° 3.82£1.70° 4.13+0.81° 4.53x1.58" 4.15+1.91°

Each value is expressed as mean+SD (n=3).
YRP: reduced pressure, AP: atmospheric pressure.
Different letters (a,b) show significant difference by Duncan's multiple range test at P<0.05.



1582 ol - HFQIE) - o] 8 - Al AR A A S - by

foi
2

Table 2. Change of 2-thiobarbituric acid during aging period of distilled liquors made with Nuruk

) . Jar (Hangari) Stainless steel container
Aging period D
(days) RP RP AP AP RP RP AP AP
50 cmHg 60 cmHg 80°C 90°C 50 cmHg 60 cmHg 80°C 90°C
0 36.82+£0.58" 20.21+3.61° 72.79+5.00° 47.14£2.87°  36.82+0.58" 2021£3.61° 72.79+5.00° 47.14+2.87"
90 45.57+428" 18.54+3.12° 64.70+3.25° 38.87+4.32°  38.03+3.23" 35.93£6.24" 82.02+4.54° 39.49+3.76"
180 39.09+2.78" 14.7246.89° 65.38+3.66" 48.57+3.98"  34.59+7.96" 19.38+2.10° 77.05+2.78" 42.43+4.89"

Each value is expressed as mean+SD (n=3).
YRP: reduced pressure, AP: atmospheric pressure.
Different letters (a,b) show significant difference by Duncan's multiple range test at P<0.05.

THTES A AE9 TBA SA3S 5.3890 H|s|A = 55.16, 1,454.70+97.23 ppm®]| I th. & AFNAM = 7+
2 TBA B85 B3 oA A S/FFEo| AlF gleko] =2 fusel alcohol isoamyl alcohol® &2l % ]
3t FA ] AL AA T8-S AXA FR7] WEowE A =4, o]& Han 5(18)°] 5% E7E glate] Axd o+
)= ol A fusel alcohol A%< #4131 w isoamyl alcohol
o] 714 Wol gfrEo] A= Harek gt} RE F
ERF2| £¢7|ZHE fusel alcohol 24 A Aol A AT et 44SF2] n-propanol, iso-bu-
TRl FREHA Ae I75 GZEL o 2H 2 3FEH tanol, isoamyl alcohol& =L Z}o]&= I X| ggkoun] o] R
tEo] 59 3J7)& AAs = 88 AR tHT). T/HF oA 7EAdTFa14)e A7 A1 AHA fusel alco-
9] n-propanol, iso—butanol, isoamyl alcohol®] %4713}t hol®] ¢t} 79t S/7F vlsestve A A8kt
of w& golj(A) B ~E QI A~(B)o] B 4] A3e= e AES A Aol frEHA ot &7t 7t
Fig. 13 &t} 758 AFg3 Ha 22y Alzxd S/ M B3 Hlko] gle ASR Ruw JJow FgEF
¢ S 25 n-propanol w41 3= ¢+ 50, 60 cmHgel o} ZhebE ol oste] Az FHA 2T I 4
2] 312.12+3.15, 308.71+5.43 ppm, <+ 80, 90°Cell A abol= RS e AF Eulo] oA FGAIZE TEE R
= 314.52+14.59, 348.57£30.09 ppm©] 2™, iso-bu- 2 =8l ol 7ol ofF el A B F3F A sol A7
tanol 41 A3+ <9+ 50, 60 cmHgoll 4 548.46+32.60, 3L, o5 AR I I ARo] AEoR olFHe] A8
521.17£25.42 ppm, A} 80, 90°Cell A= 702.15+27.32, 545 Yehd= Aol Hal F4S A7) 9l €
712.41£17.23 ppme] 4 A3}7} vgkt}. Isoamyl alco- o geR(7)
hol ¥4 A3= 48 50, 60 cmHgoll A 1,334.93+83.22, 2= 7170l Wl &ole] 2 ~E|Q1¥] 29 n-propanol
1,300.38+45.66 ppm, 4 80, 90°Coll A+ 1,322.46+ SF A3 0dol = 1 Zol7) A Fkom 5473 el ut

A 400 800 1 1800 -
% lm. o a0
= 30 ! = 600 § 1400
S 2501 8 500 ] = 1200 ]
5 200 S 400 <1000 -
] ] ]
g = < 800 -
S 150 2 300 T 6001
o 1 —--RP50cmHg -»-RP60cmHg & £ “« RP50cmHg = RP 60 cmH
£ 100 -+ APBOC  #-AP90C 2 200 1 ~+-RP50cmHg =RP60cmHg § 400 DN
50 - 100 - -4 AP 80T - AP 90C 200
0 T T T T T T T | 0 T T T T T T T . 0 T T T T T T T .
0 10 20 30 60 90 120 150 180 0 10 20 30 60 90 120 150 180 0 10 20 30 60 90 120 150 180
Storage period (day) Storage period (day) Storage period (day)
B 400 1600 -
350 1400 3
_ 300 £ & 1200 ]
3 S ]
g 250 = 5 1000 1
= 5 S
S 200 = 8 8004
®© ‘5‘ ©
g 150 @ T 6001
& 400 <+ RP50cmHg -#RP60cmHg 8 500 ~-RP50cmHg  -#-RP60cmHg g 0, ~-RP50cmHg  -= RP 60 cmHg
-4 AP 80T -~ AP90C -+ AP 80C -~ AP90C 2 -+ AP 80C --AP90C
50 100 200 A
0 - T T T T T T T | 0 - T T T T T T T | 0 T T T T T T T |
0 10 20 30 60 90 120 150 180 0 10 20 30 60 90 120 150 180 0 10 20 30 60 90 120 150 180
Storage period (day) Storage period (day) Storage period (day)

Fig. 1. Change of fusel alcohol during aging period of distilled liquors made with Nuruk. (A) Jar (Hangari), (B) stainless steel
container. RP: reduced pressure, AP: atmospheric pressure. Each value is expressed as mean+SD (n=3).
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Ur”“i ol o] 45 50 cmHg
T 345.36 ppm&i, 60 cmHg+ 310.03 ppml. & 7FA3}
o A 80°CE 477.19 ppm, 90°Coll A= 491.90 ppm
o7 asar. v sgolal s £ 2 Wl 919l
t}. 3 isoamyl alcohol 0Yxpell 743k, Aol Ao 7k
A Fgoem =477 et 254 At 180U A
= 0dAtE Tt hAE ghs vERSITE ol ek W= ks
Az 3l A A=A Tk F] AR I e] dls=
oF 3 stEo] glolA| AL o ~E| 2/7F A EHA T
o] F7ksh=dl, 53] ZHQlE & &4 BlF| dole] <]
B T8 FHAo] A7) wiel s/4d7]7ke] AvHA o
Sk 2Fs) Wkg-o o]&] AH fusel alcohole] WalE T
A TH®).

Fusel alcohol FANME 17T EF2 n—propanol(P),
isobutanol(B), isoamyl alcohol(A)°] 7] A& Qo] F

23 9e& s A FA 9ol n-propanol(P), iso-
butanol(B), isoamyl alcohol(A)2] 3+ BI&(A/PH], A/B
u] B/PEDE A& EALS AAA = d 03 98-S 3§
H(19) L A= Table 33 2ot &olgj(A)9] 45 <8&
FHe A S 0 At = A/BY H] &2 7ol 2422 A
1.89, 2.01 ¥ &R} Hkom £Ad7]7ko] A g w

H|&o] F53lith. A/BHI= 75 AR8o] 42 &F(H
o] QITY7F & Aol A HlalA v Zhs VER
Fo& AFRete] 5 AR Fe] Be A, B

H| o] L& LFoA] Ankygo s %ﬂ] e
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4.06~4.14%129 Yi 5(7N)e] Y702 AxT FHT
3.04, 3.45H8 } F& "] &0 =1, o] AL isoamyl alco-
hol(A)o] F&5& AF&3te] &9l& TEAS 1 =& AMS
st E8lS HENS ET thi Bol AEHe AHMN
AR o In (6)9] A Ao A/P HE&TE v
ARGt 5o 2 B/PY A & &FE $1227]d vl

n-propanol(P)e] ¥ 1L isobutanol(B)o] ¢ % 7] wj&o]
/PH]*L— ol vlE] e EAdo] glvka LA 9lem(9),

T 0¥ Aol = o] dtreh WA SA A 4717
01 A5 748 A SR BPe HEL 254 A
aholth. zEQlE 2 &7]9] A9 0YAtell= A/B] vl &2
7+eto] 2.427 A 1.89, 2.019014 44 180U A}l &= 7H¢t
50, 60 cmHg+ 2.06, 2.32, 4+¢t 80, 90°CE 1.73, 1.77%

& ¥s7 gtk U A A/P9F B/P HA A6 wE &
Wk gladch
ST 47|12HE &7 42 2N

o ~E| 27(oll: 24 dFEo] Ajbet 2A4lol| ~E| 27)9)
A it o ~H 2Eo|H AF Lo dFE ¢l
FAFGEFLEEE)7E ATt o] FAF A2 nFwt
S RL AF FNE F P T3 ARCR o] A
50| &AF9] g 7 2 98 ). TEE AFE
g g FREE AxE THTY I A B4 AAde
Table 49} 2t} S/ 0¥9] A5 AUFFoNA H2 area
%5 YJEFH A2 isobutyl alcohol, isoamyl alcohol, do—

decan01c acid, phenylethyl alcohol &©|

RS SR BETENY ALH TRF T RUET
50, 60 cmHg?] &ote] 7] %471t T 3 7] AE
= [e)

A9 Table 49 2 AUFHUC BLEFHOIA £

Table 3. Change of fusel alcohol ratio during aging period of distilled liquors made with Nuruk

Jar (Hangari)

Stainless steel container

Ratio Condition 0 day 90 day 180 day 0 day 90 day 180 day
RP” 50 cmHg 242 2.68 3.03 242 1.74 2.06
A/BD RP 60 cmHg 2.42 2.68 331 2.42 2.02 2.32
AP 80°C 1.89 2.91 2.58 1.89 2.08 1.73
AP 90°C 2.01 2.91 2.48 2.01 1.95 1.77
RP 50 cmHg 4.14 3.08 3.43 4.14 3.23 3.95
AP RP 60 cmHg 4.14 3.36 3.37 4.14 337 3.83
AP 80°C 4.06 5.17 4.08 4.06 3.89 3.76
AP 90°C 4.13 4.76 4.06 4.13 4.19 3.88
RP 50 cmHg 1.71 1.15 1.13 1.71 1.86 1.92
B/P RP 60 cmHg 1.71 1.26 1.02 1.71 1.67 1.65
AP 80°C 2.15 1.78 1.58 2.15 1.87 2.17
AP 90°C 2.05 1.63 1.64 2.05 2.15 2.19

l)A isoamyl alcohol, B: isobutyl alcohol, P: n-propanol.
PRP: reduced pressure, AP: atmospheric pressure.
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Table 4. Volatile compounds obtained distilled liquor made with Nuruk under reduced pressures

(Unit: peak area %)

Jar (Hangari)

Stainless steel container

No. RT Compound 50 cmHg 60 cmHg 50 cmHg 60 cmHg
0 90 180 0 90 180 0 90 180 0 90 180
1 4.09 Ethanol 91.54 88.54 85.06 8890 88.54 88.07 91.54 9432 9298 8890 94.51 9247
2 5.93  n-Propanol - - - - - - - - - - - -
3 7.29  Isobutyl alcohol 0.88 0.66 041 0.85 0.66 0.41 0.88 070 0.86 0.85 097 0.86
4 8.18  1-Butanol 0.03 - - - - - 0.03 -— - - - -
5 9.87 Isoamyl alcohol 290 270 239 275 270 239 290 278 336 275 335 3.6
6 15.65 Ethyl octanoate 0.05 0.06 -— - 0.06 — - 0.09 0.01 - 0.06 0.03
7 20.66 Decanoic acid, ethyl ester  — 0.19 - 0.05 0.19 - - 0.62 026 0.05 0.19 0.19
8 21.1 Octanoic acid 0.10 — - - - - 0.10 0.02 - - 0.01 -
9 21.59 Butanedioic acid, diethyl 0.01 — 0.02 0.01 - 0.02 0.01 0.01 0.01 0.01 - -
ester
10 25.18 Dodecanoic acid, ethyl 022 020 0.04 025 020 0.04 022 021 026 025 0.05 0.16
ester
11 2537 Pentadecanoic acid - 0.02 — - 0.02 — - 0.01 0.01 - - 0.01
12 26.74 Phenylethyl alcohol 056 022 053 018 022 053 056 0.11 0.17 0.18 0.08 0.20
13 29.33 Ethyl myristate 0.01 0.67 1.14 - 0.67 1.14 0.01 0.05 0.17 - 0.04 0.15
14 31.27 Pentadecanoic acid, ethyl 0.01 0.05 0.09 - 0.05 0.09 0.01 - 0.01 - - -
ester
15 33.18 Ethyl palmitate 0.09 0.01 0.03 - 0.01 0.02 0.09 0.05 0.65 - 0.05 0.58
16 37.36 Octadodecanoic acid, 020 038 096 021 038 096 020 — 0.02 021 - 0.02
ethyl ester
17  39.29 Octadecadienoic acid, 020 0.81 1.64 - 0.81 164 020 - 0.14 - - 0.02
ethyl ester
Others 390 548 770 465 548 470 390 1.04 1.10 465 067 2.14
Total 100 100 100 100 100 100 100 100 100 100 100 100

Each value is expressed as mean (n=3).
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Table 5. Volatile compounds obtained distilled liquor made with Nuruk under atmospheric pressures

S/l o

iyl

it

3

1585

(Unit: peak area %)

Jar (Hangari)

Stainless steel container

No. RT Compound 80°C 90°C 80°C 90°C
0 90 180 0 90 180 0 90 180 0 90 180
1 4.09 Ethanol 92.97 86.54 85.84 93.34 89.72 90.24 9297 91.70 91.00 93.34 92.76 92.10
2 5.93 n-Propanol - - - - - - - - - - - -
3 7.29 Isobutyl alcohol 092 0.89 028 1.1l 061 030 092 124 059 1.11 1.02 1.20
4 8.18 1-Butanol 0.01 - - 0.01 - - 0.01 - - 0.01 - -
5 9.87 Isoamyl alcohol 295 335 201 301 268 211 295 218 245 3.01 4.02 424
6 15.65 Ethyl octanoate 0.04 0.09 - 0.03 0.03 -— 0.04 002 - 0.03 0.03 -—
7 20.66 Decanoic acid, ethyl ester 0.31 0.74 — 023 047 -— 031 021 -— 0.23 0.33 0.05
8 21.1  Octanoic acid 0.01 0.06 - 0.01 - - 0.01 - - 0.01 0.02 -—
9 21.59 Butanedioic acid, - - - - - - - - - - - -
diethyl ester
10 25.18 Dodecanoic acid, ethyl ester 0.17 0.79 1.60 0.15 1.07 1.60 0.17 0.19 0.16 0.15 0.19 0.07
11 2537 Pentadecanoic acid - 0.09 0.27 - 0.12 032 - 0.02 0.04 - 0.01 0.01
12 26.74 Phenylethyl alcohol 0.02 0.05 0.17 0.02 0.05 0.12 0.02 0.03 0.06 0.02 0.06 0.06
13 29.33 Ethyl myristate 0.16 0.66 0.04 0.17 0.53 067 0.16 036 0.68 0.17 0.10 0.09
14 31.27 Pentadecanoic acid - 0.08 043 - 0.17 0.57 - 0.01 0.14 - - -
ethyl ester
15 33.18 Ethyl palmitate 027 092 051 037 073 063 027 147 156 037 033 0.76
16 37.36 Octadodecanoic acid, - 048 026 0.01 061 034 - 0.13 0.73 0.01 0.01 0.03
ethyl ester
17 39.29 Octadecadienoic acid, - 0.18 0.13 026 026 044 - 020 0.65 026 - -
ethyl ester
Others 2.05 506 845 129 293 266 2.05 222 194 129 1.12 140
Total 100 100 100 100 100 100 100 100 100 100 100 100
Z7hstseh. e %
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