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Flavor Changes of Daechusul during Storage
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Abstract

During storage of Daechusul at 37°C for 30days, flavor compounds were extracted with SDE(simul-

taneous steam distillation and

extraction) and tentatively identified with GC/MS. Also off-flavor

intensities were determined with GC-olfactometry. Total 38 compounds were determined and con-
sisted of 12 alcohols, 4 hydrocarbons, 3 carbonyls, 13 esters, 3 acids, and other three compounds.

Alcohols and esters contained higher content than other flavor components.

Major off-flavor com-

pounds in Daechusul were identified asl-octanol, methionol, diethyl butanedioate, tributyl phosphate,
2-phenylethyl acetate and octanoic acid. Off-flavor were expressed as salty, rusty, rotten soysauce and

sour Daechusul.

Key words: off-flavor, jujube, Daechusul, simultaneous steam distillation and extraction, sniffing test

M B

AA 2zte] teht Adei BE SRl 3
33 BNEE ol8T REW ATl AN - Bris
T Atk 3% A9 FAEQ R 1S WP

T u9E BB om BUZ . ok - e 3
Qg ek ole} ZEelash AW FHO

2 4 guiA Aok Ay FAEd dFE o8-8
HE e S A3 &S B8R sl LEAA
€ 43E 16%9 Z2A Yg me gF2H i
o2 Qe thiae JA ANALE 4-3EAl 8t
e BEIA FET ollz} w2IEey ok
ol gegs a3t e Aoz HaA
g i3] v gEA7 dHADA hFE &2 o
2RE 9 F& e <41 stk o2d dFe
FH A9y BESFE - AR F24 O Axe] o
HHo)a] B AFE 23 F A FHAM
7l 2ol JF - defslr] WEol Azl L

d

off

op

2

b

fAby oo ox T8 R Bt rm
w -

Corresponding author: Young-Kyoo Min, Department of
Food Science and Technology, Chungbuk National Univer-
sity. Chongju-si 361-763, Korea (phone: 0431-261-2570)

45

3 diF:e 43 gto] &A= FAASE Z&
stod AEVRE AAIlE Ao 4eA Aok ®
3t 7P AT A (citrate), 524 (malate),
3 (lactose), LT (glucose) B FwAl RS 7
A9} v Eo] siEiel & Fof F12 FHol Al
"Hrps ByE vt glrhel et 1997)
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$o) Fvl 4R 9 o) Hro] BY A=A I
#o} vEo2 Wy wse] aUE AW SRE
A5 el wet S5@ uw Wt ggete
of Aug YeW g7 &uol WL AU A
FEIFA 5. 1996, 4BFPPH 4 4F FR) 0

(Van Wyk et al., 1967), muscat®}¢19] Fulo] 23l
A (Etievant et al., 1983), AFH AT (apple brandy)]
AZARZE AA FEgd AR dwstel) #Agk A
T(Schreier et al., 1978), YILAE Uold 3% 3}
SHEe] GC-MSEA A8 AFMartin er al., 1981),
oFA}e(palm wine)3} OFAFHF(palm sap)e] Fdd A
Bol] &3k 97 (Uzochukwu er al., 1994), 25741
HEEF FYgAd Fv AR EA(Williams et al.,
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Agel g7 FEe F%& Likens & Nickerson &
A& AMR-EE FAIFRFEFUWHOLE AABIAG. &,
FE 2B =14(vv)9] B &2 EFsI AMEEY
, 77180l 2= n-pentane 50 mLE ARG F
Sy Zhzh gufe] Wi EG 2-3°C A AR
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SDE(simultaneous steam distillation and extraction)
FZAIZFE 1MZF 3o, & F rotary evaportor
2 Apgsle] 35°Co|3kE 1008 ‘FEdte] HEARE
ARSI T
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GC % GC/MS &4

SDEZ &% 37| 4E9 ¥4ole GCE GCMS
7b ARE-EIRITE o) W ARE-¥l GC(Varian, star 3400)2)
columng stabilwax-DA(30 mx0.53 mmx0.5 pm)3L,
detectors FID, ovenXEt 50°CollA sE7F {48t}
7} 3°C/ming] £E2 200C7HA FsAZAT GO
MS(Hewlett Packard, GCD G1800B)2] columne HP-
FFAP(25 mx0.2 mmx0.33 uym)& A8}, detector
£ MSD, ovenEE 50°ColA 587+ fAsIckrt 3°C/
min®] £E2 200°0C7HA A Al ZTH o|W electron
impact 70 eVITH.
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GOMSEN o2 U& mass specrumE GC/MSE]
software® U}l Wiley 275.L data base$} Y33}
SN, TS GC2 peak areas] FTjE HIR
Uehidc}. T8 GC/sniffing testeh GO/MSS] A&
Ale  Sigma-aldrichAt 28 E  FYU&  n-atkane 7 ¢

retention index® WY dle L3l T}.

GC/sniffing test

GCe #e %A SGE InternationalA}2|
olfactory detector 0935008 column¥9} spiltero]] 7
slaL Zdute] AxE 9] 28 sniffing portdl] 4%
& FEFEHEAM AGE AAMEIch e A g
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§ 543 A3 Table 13 2ok ARFT A3 F
7] RS F 38%Fo| alcoholfe 12528 2-methyl-
1-propanol, 3-methyl-2-butanol, I-butanol, 3-methyl-1-
butanol, 1-pentanol, l-hexanol, 3-ethoxy-1-propanol, i-
octanol, methionol,  2-
135S 2 ethyl
hexanoate, ethyl-2-hydroxy propanoate, ethyl octa-
noate, triethyiphosphate, diethylbutanedioate, 2-phenyl-

trans-pinocarveol,  borneol,
phenyl ethanol®| 13, esterf &

ethylacetate, ethyl-2-phenylethanoate, tributylphosphate,
ethylhexadecanoate, methylhexadecanoate, methylocta-de-
canoate, ethyloctadecanoate, ethyl-9-octadecenoateS3.2.™
o|E alcoholF ¢t esteri7t dFwe] 7] HEF =
2 ke e TE Hydrocarbon$ £ tetradecane,
hexadecane, octadecane, nonadecanel % 4F o]
carbonyl#F+ phenylmethanal, 2-furfural, dihydro-5-
pentyl 2(3H)-furanone &2 3% 0|3 o
ethanoic acid, hexanoic acid, octanoic acid®F 3%Eo0]
AT} 2%kol ethanamide, phenol, 4-vinyl-2-methoxy
phenole] E<1E AL v|F S E M phenyl ethanal, ethyl
benzoate’t ZHEHATE. 5] F714E-S SDE, purge-
wap, headspace® F &t ®Ag Hi(WE& 5,
1999)9} ©]25}9]-& ol phenyl methanal, furfural®] %
712 EERle] AXE AR Kol dF&Y )
AR AsdiFERE ARV o BE 235
AdEEe Zez AzbEn dFee] 8 3] 4B
€ o]%3 T alcoholF+ 2-methyl-1-propanol, 3-
methyl-1-butanol, 1-hexanol 2.8 wined] &7 A%
(Van Wyk er al, 1967) % alcoholic beverageAl| i
AojM FEHoR LAHE WY FFEMartin er
al., 1981)7 A3t} 3-Methyl-1-butanol, 1-hexanol
L YALLIA AEEE fusel ol T GHA L

acid /- +
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Table 1. Flavor compounds of 37°C Daechusul during storage
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Peak Area %
Ty Compounds 0ol 163l 3030 Olfactometry
Alcohols

8.16 2-methyl-1-propanol 2.48 741 14.29

8.51 3-methyl-2-butanol Tr Tr Tr

9.05 1-butanol 027 0.13 0.35
12.25 3-methyl-1-butanol 93.80 88.77 79.40 Isoamy] alcohol-like
12.70 1-pentanol 0.03 0.05 0.04 Isoamy] alcohol-like
16.22 1-hexanol 0.99 0.67 073 Boiled daechusul

17.01 3-ethoxy- 1-propanol 022 0.26 0.15 Butane gas-like
24.16 i-octanol Tr 0.12 0.13 Salty, Rusty ammonia-like
27.58 Trans-pinocarveol ND 0.04 0.03 Rubbish, Rotten salty, Rusty
29.30 Borneol 0.24 0.07 ND Yeast-like
30.14 Methionol Tr 0.33 027 Rotten soysauce
37.14 2-pheny! ethanol 0.03 0.08 0.07 Sour, Sweet honey-like
Hydrocarbons
17.45 Tetradecane 0.06 0.07 0.05
25.56 Hexadecane 022 0.28 0.25 Ammonia-like
33.00 Octadecane 0.05 0.02 0.21 Boiled daechusul
36.49 Nonadecane 0.06 0.06 0.70
Carbonyis
20.69 2-furfural 0.20 0.01 0.01 Unpleasant boiled daechusul
22.73 Phenyl methanal 0.04 0.10 0.05 Salty, Rusty
40.66 Dihydro-5-pentyl 2(3h)-furanone 0.05 0.08 0.56 Pungent
Esters

12.41 Fthyl hexanoate 0.06 0.01 0.01 Isoamy] alcohoi-like
16.02 EthyI2-hydroxy propanoate Tr 0.02 0.01 Boiled daechusul

19.28 Ethyl octanoate Tr 0.02 0.01 Unpleasant boiled daechusul
28.07 Triethyl phosphate 0.32 0.26 0.14 Ammonia-like salty, Rusty
28.88 Diethyl butanedioate 0.03 0.06 0.10 Boiled daechusul, Rusty
32.62 Ethyl2-phenyl ethanoate 0.05 0.06 0.10 Boiled daechusul

33.64 2-phenylethyl acetate Tr 0.12 0.21 Ammonia-like

4392 Tributyl phosphate 0.04 0.06 0.16 Sour, Boiled daechusul
4648 Methyl hexadecanoate 0.09 0.11 0.14

47.64 Ethyl hexadecanoate 0.16 0.22 0.28

52.36 Methyl octadecanoate ND 0.01 0.13

53.34 Ethyl octadecanoate 0.06 0.02 0.21

53.79 Ethyl-9-octadecenoate 0.11 0.12 0.36

Acids

19.90 Ethanoic acid 0.04 0.07 0.03 Unpleasant boiled daechusul
34.86 Hexanoic acid 0.07 0.03 0.05 Sour, Pungent

41.86 Ocatanoic Acid ND 0.01 0.27 Sour

Miscellaneous compound

3237 Ethanamide 0.08 0.06 0.14

40.16 Phenol 0.05 0.04 028 Sourandsweet daechusul
46.04 4-vinyl-2-methoxy phenol 0.10 0.16 0.09

Ty: retention time, Tr: trace, ND: not detected.
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B (Van Wyk et al, 1967) 3-methyl-1-butanolZ #X
drgA] olu|:=4tl Jeucine Z2HE A HAAI, 2-
methyl-1-propanol2 ethanols} F+AF§t 8FQ. 2 valinel
258 AgEe e g AthelFA F, 1996).
FAFel oIM 1-hexanoke WEA F71FHA 2
o] == F<¢t linoleic acid-} linolenic acid®] #3)
o osf HA4E 2-hexenal®] ol &M A==
Z(Van Wyk er al, 1967)2.8 L&i# Qo] tiF<s =
g t3%9] hexanalo] WE AT L= 1-
hexanole] AAEE o2 AzheET) 2-Phenyl ethanol

Table 2. Off-flavor of 37°C Daechusul during storage

< 7l HEA do] FURle o= dEA Us B
ol El(Van Wyk er al, 1967) S} AlE2| &9
UM LGFA] HAEE A2 ¢EA Utk ds
HA| A 71700l wEt HEEY dol Folee Ag
o 5 3 AgshEA dllE JepIRIth 1-Octanol
2 A 7Ize] dojAeE o] Friske AR
2 ol W& #HF ethyl octancated] Yol 2ls)A
*MEJ“ Aoz 4R o™ (Burdock, 1994) tha

& 9] A3 7)7ke] Zo]ZA4E ethyl octanoate?] %
o] 7+A3}3L 1-octanole] F7F8FH ). AlcoholiFo} T

Peak Area Counts
Ty Compounds 03l T6al 09 Olfactometry
Alcohols
3659835 11898363 18261426
12.25 3-methyl-1-butanol Isoamy! Alcohol-like
++ et ++++
Tr 15571 29231
24.16 1-octanol - Salty, Rusty Ammonia-like
. ND 5531 7894 ,
27.57 Trans-pinocarveol Rubbish,rotten Salty, Rusty
+ ++
. Tr 44069 62798
30.14 Methionol Rotten Soysauce
+ + ++
Carbonyl
1562 13805 11987
2273 Phenyl Methanal . . Salty, Rusty
Esters
. 12603 35205 32860 o
28.07 Triethyl Phosphate . - Ammonia-like Salty, Rusty
. . 1326 7658 22747 o
28.88 Diethyl Butanedioate . . - Salty, Rusty, Ammonia-like
Tr 15528 47585 o
33.64 2-phenylethyl Acetate . Ammonia-like
. 1715 8098 36237
43.92 Tributyl Phosphate . . Sour Daechusul
Acids
. . 1618 9129 7613 .
19.90 Ethanoic Acid N . N Unpleasant Boiled Daechusul
o 2873 3709 11931
34.86 Hexanoic Acid - Sour, Pungent
o ND 1761 62295 ’
41.85 Octanoic Acid . Sour
Miscellaneous compound
1793 4862 63981
40.16 Phenol Sour Daechusul
+ + ++

T,: Retention Time, Tr: Trace, Nd: Not Detected.

Odor Intensity: +++++: Very Strong, ++++: Strong, +++: Moderately, ++: Weak, +: Very Weak.
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Bl tFge] F78ET ¥ TFE JER esterF
© &% 9% AFAARET dAVE UL ol g
AdARe] Ao o8 FHR 9 ARl dFEEFIT A
AE5 o]Bo] A2HZEF WIS doA A 7HA
of oflzlErt MAslE AeE duA Urh(e]&7,
1997) th&&o)x] EE esterFv U7l ethyl ester 2
methyl ester% % 3L ©] % short-chain monocarboxylic
acids®] esterfe 2RSS AR & HEd o
H9l alcoholic beverages®] Zdol 93 vld 4
T ¥71E e 2oz AztEd. £3 ojzd
monocarboxylic acids®] esterfe LEHE U BE
o] 4ol Bzt Folsle oz deA gl
s 9A] 2719 o vls] HA 7|7ke] oA
wet ester® SAES] 4 2 W7 Bk AL
WEPTE 2-Phenylethyl acetate A9} W] 8
IR E deiA o F2 HEYE JehZ
Aol B, 1996) & AENA A% 717t w
2 e ol AA3] FriEtd-g Bt ofyet 3t
TE9] sniffing testdF GEUole} 7Z& JNE W
oh 0B &o EAlhe TR 182 FF g
7115t dEtd Aoz yztEhulFEdA E1dE
T8  carbonylF=  2-furfural, phenyl methanal,
dihydro-S-pentyl-2(3H)-furanone©} 21 t}. Phenyl metha-
nal® wine?t 72 alcoholic beveragesE A3l &
o Atstel s AHHE SAFER LA YR
(Williams et al., 1983) ©|Z 9= acetals? &
aldehyde®] A4/ TEFF Abslol o3 ZFelgla & 4 9l
ok EE R ) AR R s drige &
Hez stod FIE F9 &7 Jrog Uz
dihydro-5-pentyl-2(3H)-furanone GA] €G22 HE A
AE AELR AZEW AR 7] AojASrE Y
A7t 73 E

Sniffing testOll 2|8t O|F HE2 24

fellA BAMg A8E Y =St GC-
olfactometry2 sniffing test® 39T GC-MS$} v|s&}
71 9438l retention indexZ F3h HAF thE£d
F4E& AsATIE o1 4EE 1T HI= Table
291 Zt} thFEe] olF RS F 13F2E alcohol
5 4%, carbonyl§ 1F, esterf 4%, acid§ 3%, 7€k
150tk o)FHe AA7IZte] HojALE siA o
Bty o] EEe £ wel veE dXE By
T OiFEEE 37°CA AAEH xR ojFHAARS
ZAAY ¢ PE A7 10~159 AtelYth olFe F
2 Ay, REW AT W, 4, dR2uol e

WAjollen 2 AAE-L 3-methyl-1-butanol, 1-octanol,
trans-pinocarveol, methionol, phenylmethanal, 2-phen-
ylethylacetate, triethyl phosphate, tributyl phosphate,
diethyl butanedicate®|3iTh £3] djFz9] ol &
FEE A= AELS l-octanol, methionol, diethyl
butanedioate, tributyl phosphate, 2-phenylethyl acetate,
octanoic acide} H T}, 3-Methyl-1-butanol2 Table 1914
He upel o] AR 717ko] ZAojAFE Adizay
H e B2k 202 YO Table 2004
o} 7o} AUHAAA L F7HEHT olrolde Y
A, R, Rl e E£F FUKE ol 84
& AGF olFHAEl AAHFHY tFed g 74
ste AEvEo] E8A7] wEolda AztEh
Methionol2 #& EAEANE Uehlfles ojAe
e g ez deiA SitkBurdock, 1994). ©oF
A opAtd g U FA4E A3 AF
(Uzochukwu et al., 1994)o)4 33 (choking)E e}
W ethanoic acide B3 # diF:slz epst
3. Muscat wine(Etievant er al, 1983)%14] 1-hexanol,
phenyl methanal, ethyl 2-phenyl ethanoate: 3o] g1
o Fgou o] dgdide B diFxed e ¢
2UYolet 7+ JAE YeERATE ol YR A
olel wa} A3l FFEY marix FE 7113t
v Aoz Aztdy, HFA A ethanoic acid,
hexanoic acid, octanoic acide AHH oz w¥e o
AME A3t B eFAW, AFTY, AFHY
WA 59 olHE Uehlle Ze2 Kol C2-C8%5¢]
o] tF&e ol EAd $a% HEE e A
o2 Aztdd.

2 ¢

H3Eg 37°CM 3047 AREA GC, GC-MS
& o] &3t 3] e ¥AE BMIL, 53 A
2 717H5 o3RS UEE GCoolfactometry® FA}
a5tk iFae] 7] FEL F 38FLE alcohol
F 12%, hydrocarbon¥ 4%, carbonyl® 3%, esterf
13%, acid® 3%, 71el 32202 QIEo] alcoholFHo}
esterF7t U)3e] ¥7] HEF = FFE AAA
2, olF o|HPELE EQUE A[EL il B, A
E W, ¥ W, AXEF et o] BAMEeH 2
Jd dFHE HFEL F 12F 22 1-octanol trans-
pinocarveol, methionol, phenylmethanal, triethylpho-
sphate, diethylbutanedioate, 2-phenylethyl acetate, tri-
butyl phosphate, ethanoic acid, hexanoic acid, octa-
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noic acid, phenol®|Uth E3] thF&o 7 FA4E
ulX = o]FHAHES  l-octanol, methionol, diethyl

butanedioate, tributyl phosphate, 2-phenylethyl acetate,
octanoicacid®] %1t}
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o |2l 9 FEUNGR *—Wﬁ%
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olFA, olelg v Q. B 1996, YEE duldly &

B8 g5 gyl 7
316-323
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