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Major Odor Components of Raw Kimchi Materials and Changes in
Odor Components and Sensory Properties of Kimchi During Ripening

Jeong Hye Seung, Ko Young Tae*

Department of Foods and Nutrition, Duksung Women's University

Abstract

Changes in major volatile odor components (VOC) and sensory properties of kimchi during ripening for 4 days were
investigated, and major VOCs of the raw materials of kimchi were also analyzed. Seven of eight major VOCs of kimchi
originated mainly from garlic, while one originated from ginger. During 4 days of kimchi ripening, the amount of ethanol,
which was substantially higher than that of other VOCs, increased continuously but decreased slightly on the fourth day. The
amount of diallyl disulfide decreased during ripening, while that of allyl mercaptan decreased on the first day and increased
slightly thereafter. The amount of methyl allyl sulfide, diallyl sulfide, and methyl trisulfide increased continuously during
ripening, while that of dimethyl disulfide and methyl propyl disulfide increased until the second day and decreased
thereafter. Scores of overall acceptability, taste, and odor for kimchi ripened for 2 days were significantly higher than those
of other samples (p<0.05). The correlation between scores of overall acceptability and the amount of dimethyl disulfide or
methyl propy! disulfide was higher than that of other VOCs.
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Germany), allyl mercaptan(GC—grade, Aldrich Chemical
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<Table 1> Formula of kimchi" (%, wiw)
Chinese cabbage 100
Red pepper powder 2
Salt-fermented anchovy extract 2
Garlic 2
Sugar 1
Ginger 0.5

YSalt content was adjusted to approximately 1.5% of final product.
Salt content was measured by digital-salinometer (Sekisui Co.,
Model SS-31A, Japan).
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<Table 2> Conditions of gas chromatographic analysis

Column:

Carrier gas:

Air & Hydrogen flow rate: 350 mL & 35 mL/min

Injector temp.: 120°C

Detector: FID

Detector temp.: 230°C

Oven temp.: 35°C/3 min hold, 3°C/min to 220°C
Injection volume: Headspace gas 1-2 mL

Split ratio: 5.0:1

Integration Events:

HP-5 (5% diphenyl and 95% dimethyl-polysiloxane Length 30 mxI.D. 0.32 mmxFilm thickness 0.25 pm)
Nitrogen (Flow rate 3.2 mL/min) (Pressure 12.0 psi, Average velocity 47 cm/sec)

Slope sensitivity (5), Peak width (0.02), Area reject (0.5), Height reject (0.5)

chromatograph (Hewlett Packard Co.,, Wilmington,
DE, USA)E ARgsto] th3abto] BA5H3tHKo & Lee
2004).
EFEAY HOEAZHS vlaste] T3 s delsta (3
A1), HP ChemStation (Revision A 05,01, 1997)°0.&
At EEA] 9} Al A7 0] Fo WAAI O] | w e
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pentanol(99+% Aldrich Chemical Co., Milwaukee,
WI, USAIS Bl ABALTeIA B Apolx] ALeE 2
O] gAell EHf?l H3/do] A9 Fadt AR
=% AR e R #EE4T A RS9 1-pentanol®
SIS A9 A Gacionst oA
FZFAEE 50 mLY 74, 25 g9 sodium sulfate
anhydrous ¥ 1-pentanol, ethanol(¢]A + EFEZS
100 ppm F~8H-& AlE), allyl mercaptan, methyl allyl
sulfide, dimethyl disulfide, diallyl sulfide,
propyl disulfide, methyl trisulfide, diallyl disulfide(]
A 7fe] FEEAL 20 ppm LWL A)E ZH HU)
slof WS, Almel BT ZACE BASYUT, EEA
22HH “P*“UP headspace gasE 1 mL FYAF HojA
wjzie] WA 2] S LU R TR
Hste] AAFStaL, of7]of #EAIRES S| 1-pentanol®] H
A3} A 759] 1-pentanol®] HAH|Ql 3|80 A5 ¥
sjol Weraialck, 7 A uARel SRS e

methyl

Amount of each component (ppm)=100 ppmx(Area

of each component in sample-Area of same

component in standard sample)x(Area of 1—pentanol

in standard sample= Area of 1—-pentanol in sample)

©m gas
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o] 72 RS vhs, A
E.L, Aol e H7HA
Aoltt, nhEofA= 71']
o] FQa3t ?4%“0%4 H* = 8*7%11] 7ol A=
methyl trisulfidel= BAE|X]2F9FoH | ethanol?] tYUPEOko]
] =okrl A7to A= methyl trisulfide® Ed}5}o] 3
o] ARl FAE QT 1570l A= ethanol

s,
<Table 3> Amounts of volatile odor components in raw materials of kimchi
. . Anch Chi

Garlic Ginger Red pepper exir;c:y cabll;l:;: Salt Sugar
Ethanol 2154.559+278.31 7.50+0.66  30.74+9.90 80.17+13.63 59.27+17.91 - -
Allyl Mercaptan 0.50+0.11 - - - - - -
Methyl Allyl Sulfide 0.07+0.02 - - - 1.66+0.90 - -
Dimethyl Disulfide 0.72+0.14 0.26x0.03 - 0.28+£0.04  0.26%0.03 - -
Diallyl Sulfide 0.62+0.12 - - - - - -
Methyl Propyl Disulfide 0.68+0.20 - - - - - -
Methyl Trisulfide - 14.80+2.47 - - - - -
Diallyl Disulfide 4.07£1.45 - - - - - -

DAll values are Mean=SD of 21 or more replications.
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<Figure 1> Change of amount of ethanol in kimchi during ripening
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<Figure 2> Change of amount of allyl mercaptan and diallyl disul-
fide in kimchi during ripening
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<Figure 3> Change of amount of methyl allyl sulfide, diallyl sulfide
and methyl trisulfide in kimchi during ripening
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<Figure 4> Change of amount of dimethyl disulfide and methyl pro-
pyl disulfide in kimchi during ripening
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<Table 4> Sensory properties of unripened and ripened kimchi"

Ripening Time
0-day 1-day 2-day 3-day 4-day
Overall acceprability ~ 3.150°+0.360 3.9830.651 5.000" 4.700°+0.497 3.683%£0.469
Taste 3.150°£0.360 3.9830.651 5.000° 4.700°+0.497 3.683%+0.469
Odor 3.28340.555 4.033°£0.758 5.000° 4.783%+0.454 3.650%£0.515
Texture 4.267°40.841 4.517°+0.725 5.000° 4.900°£0.303 3.9679£0.551
Color 4.4335+0.745 4.583"10.645 5.000° 5.000° 3.950°+0.467

YReference sample was ripened in plastic container (Nalgene, USA) for 2 days. Sensory evaluation test was repeated six times using 10

E)anehsts All values are Mean£SD of 60 replications.
'The scores were assigned numerical values 1 to 9 with
reference” equahng 9 and “extremely inferior to reference” equaling 1.

no difference between sample and reference” equaling 5, “extremely better than

“9Any two means in a row not followed by the same letter are significantly different at the 5% level.



<Table 5> Correlation between overall acceptability and odor of

kimchi

Opverall Acceptability Odor
Ethanol 0.453 0.395
Allyl Mercaptan 0.514 0.452
Methyl Allyl Sulfide 0.387 0.329
Dimethyl Disulfide 0.778 0.727
Diallyl Sulfide 0.439 0.375
Methyl Propyl Disulfide 0.841 0.834
Methyl Trisulfide 0.472 0.405
Diallyl Disulfide 0.260 0.214

2 £90tHp(0.05). WAl ANkl 7|5 we} 2L A4S
mglom 2L AL AUHAQ 7B} fAIEC

U SRR} 3SR Aolol §ol78) Afol7} giiet
(60.05). M-S AMHS] B Eo A2 AR 2
g MY $A 1 B ARSE Y e A
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3 v]AA] QerkeAL euja).
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<Figure 5> Linear regression between overall acceptability and
dimethyl disulfide”

DLinear regression: y=0.352x+2.685, R?=0.778: Coefficient of

determination, Straight line: Least squares regression line, Inner

dashed lines: Confidence interval, Outer dashed lines: Predicted

values.

Overall acceptability
N
I

1 T T T T T
12 14 16 18 20 2 24

Methyl Propyl Disulfide

<Figure 6> Linear regression between overall acceptability and
methyl propy! disulfide”

ULinear regression: y=0.186x+0.881, R?-0.841: Coefficient of

determination, Straight line: Least squares regression line, Inner

dashed lines: Confidence interval, Outer dashed lines: Predicted

values.
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