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Quality Characteristics of Kimchi with Added Stevioside-containing Sweetener

Bae Hyo Ju, Lee Ju Youn*

Department of Foods and Nutrition, Duksung Women's University

Abstract

The effects of stevioside-containing sweetener (SCS) on kimchi quality were evaluated by investigating acid production,
growth of lactic acid bacteria, sensory properties, and several volatile odor component (VOC)s of SCS-added kimchi. The
concentrations of SCS added to kimchi instead of 1% white sugar were 0.165, 0.33, 0.66, and 1.32% (w/w). The pH of
kimchi with higher amounts of added SCS generally increased, and the acidity of kimchi with higher amounts of added SCS
generally decreased. Addition of higher amounts of SCS generally inhibited the growth of lactic acid bacteria in kimchi.
Scores of overall acceptability for 0.33 or 0.66% SCS-added kimchi were significantly higher than those for other samples
(p<0.05), whereas those for 1.32% SCS-added kimchi were significantly lower than those for other samples (p<0.05). The
optimum concentration of SCS added to kimchi appears to be 0.33%. Among major VOCs identified in kimchi, the
concentrations of seven components including ethanol generally decreased with addition of higher amounts of SCS,
whereas that of diallyl disulfide was not changed markedly. The major VOCs contributing to desirable sensory properties of

kimchi were likely dimethyl disulfide and diallyl sulfide.
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Zﬂxloﬂ H7rete] Arkte] g3 R0 71554 el v
A= T AES A7 JOH(Yun 5 1996; Chae &
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AR wde giile] 72E A1 75 BE, gEE
T2 0.1% EE 02% H7Iskd 1~3Y9 A3 AXAFEY
A e EFNEMAY 1% F7N B} 7L74ur c} -3
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FABHT A ZEH oM (Ko & Lee 2006a) _%—ir%%
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Lee 2006b).
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& F2 HA5E v Haslsith A sAA A3E 5%
sto] AshH, I o ® TP ek ARe SHEok-d
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1. 2l & g "

1. M2 2 Alet

Wi, IS7 (A4S, E-Mart BlYZ2 Y371, A5 23,
GO, S AL 2 dd 95, risrivE, A
3, AL EILAD, A, 2238, A dddEnt
Tharg, g 219, XA A Y, BAAA 100%, AlFE
S GANA, AT BEX AE el Al g &
olmtE) Y A Fuj EAT} ZEH] QA= S | E

(SCS)= DB CR 4F)e) AFoIP] AERE Frhol oy,

Gas Chromatograph®] WHETEZDS} EFAIEZE 1-
pentanol(99+%, Aldrich Chemical Co., Milwaukee, WI,

USA), Ethanol(GC-grade, Merck, Darmstadt, Germany),
Allyl mercaptan(GC-grade, Aldrich Chemical Co., Milwaukee,
WI, USA), Methyl allyl sulfide(98+%, Aldrich Chemical
Co., Milwaukee, WI, USA), Dimethyl disulfide(GC-grade,
Fluka Chemical, Steinheim, Switzerland), Diallyl sulfide
(Sigma-grade, Sigma Chemical Co., St. Louis, MO, USA),
Methyl propyl disulfide(90+%, Aldrich Chemical Co.,
Milwaukee, WI, USA), Methyl trisulfide(98+%, Acros
Orgarnics, New Jersey, USA), Diallyl disulfide(GC-grade,
Fluka Chemical, Steinheim, Switzerland)E A3} T},

2. Zx|o| M=

HjF= 7Rl ALk AuFE AREaISlTh WA S
=2 Z tEe 3 4emx4 cm T2 ol wjFEAL] F u)
of] sk 20%(wiw)e] aFEol Yol 2417t F2F A3t
A BlFE F5EE 33 AL 1087 252171 & 9
< E38le] <Table 1>3 722 202 AXE AxsIth
(Ko & Lee 2006a). "F=} 4732 thAxl el = ARS8
ok SCSEHHAN)S] AZARD GF)HiEe] #ksell 2J8hH, SCS
= 8aAE ZHYO} 5%E et Jon (el XEE
94%, ANZZY2EH 1%%= $HY), SCSe 7|7t ']
ol g Ae il Abgehe 73-9-olle ARAREF] 1/3%
T ARSS AEt ok mEbA 2 Ao e BAE 1%
A7MNEE EFAFEE sk, A' thilel] SCS 0.165, 0.33,
0.66, 1.32%% AXA s 22t H7tsldnt. s4A 8= &
710 405 ¥ We T, F71E wjr|9sle] 2 R ok, 20
2] &-27](JISICO, Model J-IBO2, Korea)ollX SAA]7 1A
1, 2, 3¥vit} sh 7o} A8 HISAAE(EA 0
A A By AXE Az SA] 09 YHLL(FC-B53CM, LG
A7k, A el BasATh AXsAHL71= 1L S8
2~€]-8-7](Nalgene, Rochester, NY, USA)S AR&-313t}.

3. kA4, pH Y A= =3

ikt pH 2 At=s= HISAAE B S5, 2,
3Y)e] FERES FHslo] BAE BT A RS 9
B0 o8t (o8] 3AMOoZ 3457 MRS AR

<Table 1> Formula of kimchi" (%, wiw)
Kimchi cabbage 100
Red pepper powder 2
Salt-fermented anchovy extract 2
Garlic 2
White Sugar 1 (or SCSY?
Ginger 0.5

DSalt content was adjusted to approximately 1.5% of final product.
Salt content was measured by digital-salinometer (Sekisui Co.,
Model SS-31A, Japan).

YSCS (stevioside-containing sweetener) contains enzyme-treated
stevia of 5%, erythritol of 94% and cyclodextrin of 1%.



(Difco Lab., USA)IA 35°C, 48A17F vl Fst & colony7}+
30~30070%1 S e st A3kl al, pHE pH meter
(Istek, Model 720P)2 ZA3}t). Abees S/ 10 gl
A=E 5g& 93 0.1 N NaOHZ pH 8371 &3t 4
o #X8 ve ol me g0 bskelthHong 5
1994; Ko & Lee 2004).

Total acidity (%, as lactic acid)

_0.009 x 0.1 N NaOH (mL) x F x 100
Sample (g)

F: factor of 0.1 N NaOH
4. HSHAL

HlG A T SR RE 5°CoA FE3] st & 5
HAlell 20 g¥ Yo AARAONA Yol I b
W13 =4 ETRE87]04 13970 AT AR F
FEFAE (Reference)s AARIA wlE] Ld&FaL AAsh=
multiple comparisons testoll =3F%1- 2™ (Larmond 1977), 10
Be] AAMS tide R wid 2 ATkl 6dell A At
Al 7155, Bt @A, 223 2 S SA Y A
AR HE7|Ee 9O R EFEA B (Reference)S 58S
2 3lal, oKL £o1 6holA 9HEFHIHFHA o
shal FFAIERT oW 4N 18 &Y o

=S sk,

5. 4x[9] B HMEE 2

1) 32 WAE AL A

Ko & Lee(2004)2] WS 3h=z3)
Ak AXAE 7|9} 5L 2 FHSE Fof] B4 o
33l AlEE ARSI ARHES RS SAHAR
ZEE 87| (A 540 g A)0llA 180 g FHth =
Ao GColl U3 headspace gassS SHAI7]7] 913)
A7} SHrE AASEl ] A|EE pair stirrer(Eyela, PS-100,
Kyoto, Japan)= wWHHITh, w2tk XA 7|E pair stirrer
of|A] yto] 7Fssk 22 o= THET] lsted (FIX] 540
gollA =& 180 g& #Elgh AYW7] 360 g& 2-3 mm F7<]
dH o=z ARt B4 A AXAG7e}F 552 2:19] H]
S8 Esiglth. 125 mLe] AzFEetae)] AAZAE7] 20 g,
AAFE 10g, SFF 25g sodium sulfate anhydrous
(Crown Guaranteed Reagents, Yakuri Pure Chemicals Co.,
Kyoto, Japan) 25g % WHEF=ZEE 100 ppme| 1-
pentanol> ¥ rubber septum(24 mm, Sigma Aldrich
Chemical Co., St. Louis, MO, USA)S.2 43 & 35°C
9] pair stirrer(Eyela, PS-100, Kyoto, Japan)ollA] 20%-7F
ks TE, WSl headspace gasE SmL  gas tight
syringe(Hamilton Co., Reno, Nevada, USA)Z 2 mL3 3}
gas chromatograph@. 413} T},

AHHIQA0|E M7t 2E| 101

2) 0 AR B

THE AR 3] HARAES HP 6890 Series gas
chromatograph(Hewlett Packard Co., Wilmington, DE,
USA)E AME-3te] Thst 7o) 4519 th(Ko & Lee 2004).

FE=EI v A vlaste] 9=E skl (3

J9+4]), HP ChemStation(Revision A.05.01, 1997)C.2 A

>

AHE EEA RS HARA RS g HA ] A AS v
wate] HeRtA] Sk WREEE2E ARS-gH 1-pentanol

(99+%, Aldrich Chemical Co., Milwaukee, WI, USA)<
UG APzl & Aol ALgw Bl Aol
e wkgel WA Fad I WAHRES FA8

NorgE FFEHI AFE 59 l-pentanol®] TF HIE B

R |

EFAEE 50mLe] 74, 25g9 sodium sulfate
anhydrous 2 1-pentanol, Ethanol(®]% + E+E2L& 100
ppmT—8-A S ARE), Allyl mercaptan, Methyl allyl sulfide,
Dimethyl disulfide, Diallyl sulfide, Methyl propyl disulfide,
Methyl trisulfide, Diallyl disulfide(®]% 7702 ZFE4&
20 ppm TENE AREYE 2 Frlele] W &, A9 &
At Ao FAEH. EFAIEZHE WS headspace
gasE 1 mL FUAIA Lofxl v]=e] HA 3 A 59| T §
W WA Bl AS Haste] Aldkekar, of 7]¢]
FAFZ9] 1-pentanole] WA I} A|FF2] 1-pentanole] HH
191 3]7&2] 955 o] Akt 2 A Al
R R e S e da= g

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

23]

jug

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)

AL 43] whE AL wj3] 73] o] FEri e
gas chromatograph®] #-2]3271-2 <Table 2>} 74t}

6. SH=EM

AAHN AP 3-9809) AA W HAsgom, 74
B AN SIE Table abdtol] 78kt A4
Window-§ SigmaStat software(SYSTAT Software Inc. 2004)
& A8-39] Ftest (ANOVASE 325912174 4)9} Linear
Regression® & 57 A 2]ttt

n. 2z g 14

1. SCS(AHIHI2AO|= & ZTIR) B7F ZX|0fIM Rike
Of AT M=

<Table 3>& XFAISE(NAE 1% H7MAE) = SCS
0.165, 0.33, 0.66, 1.32%= z}z} 7lste] we X9 vl
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<Table 2> Conditions of gas chromatographic analysis

Nitrogen (Flow rate 3.2 mL/min) (Pressure 12.0 psi, Average velocity 47 cm/sec)

Column HP-5 (5% diphenyl and 95% dimethyl-polysiloxane
Length 30 mxLD. 0.32 mmxFilm thickness 0.25 pm)

Carrier gas

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

Injector temp. 120°C

Detector FID

Detector temp. 230

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

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

<Table 3> Effects of Stevioside-containing Sweeter added to kimchi on pH, acidity and viable cells of unripened and ripened kimchi®

Ripening time Concenration of SCS? pH? Acidity (%) Lactic acid bacteria cell®
0 day (x10° CFU/mL)
kimchi 0¥ 493 0.405 7.5+4.28

(x10” CFU/mL)
0 5.14 0.423+0.056 2.1%1.14
1 day 0.165% 5.25 0.414%£0.071 2.0%+1.05
kimchi 0.33% 5.26 0.412%£0.061 134025
0.66% 5.28 0.392%£0.011 1.04£0.37
1.32% 5.29 0.383%0.025 0.62£0.32

(x10° CFU/mL)
0 426 0.889+0.074 2.0°£0.35
2 day 0.165% 437 0.837°+0.067 2.0°+0.70
kimchi 0.33% 438 0.830°+0.053 2.0%+0.47
0.66% 437 0.808"+0.030 1.5%+0.51
1.32% 439 0.799"+0.026 1.3*+0.30

(x10° CFU/mL)
0 4.09 1.049+0.055 2.7%40.21
3 day 0.165% 4.16 1.032%+0.059 2.7%£0.23
kimchi 0.33% 4.17 1.018%+0.052 2.1%+0.35
0.66% 4.17 1.008"£0.020 2.1°40.18
1.32% 4.17 0.990°+0.013 1.5¢40.24

Da-c: Any two means in a column not followed by the same letter are significantly different at the 5% level.
DSCS contains enzyme-treated stevia of 5%, erythritol of 94% and cyclodextrin of 1%.

%0: 1% white sugar was added.

“Median values of 9 or more replications.

>Mean values and standard deviations of 9 or more replications.
®Mean values and standard deviations of 9 or more replications.
CFU: Colony forming unit.

AR 1, 2, 3Y SAAES pH, At B Bt &
A Aeltt.

pHEA A3} ¥|SAAFEE pH 49301904, 19 A& pH
5.14~5292 thi AEElela, 29 A EE AAEHA Aslele]
pH 4.26~439, 3 AlFE+E pH 4.09~4.172 ERLE SCS 3
7haARE B, 4 1Yol ERAEMAER 1% H7R)
o Hlasle] SCS 7R pH7} v As3ilor, H7kse
7} S7¥el we} pH7t v ek AR Baiov & At
ol fltt. ol g A HA 29 3YE T

AEE HH HSAAEE 0.405%, 198 0.383~0.423%,
29U 0.799~0.889%, 32-S 0.990~1.049%= 1¥d= tha
AR 24 RE TA] AASHA U1 H. ETAIE
9} SCS H7M =S AHE HWSEH, 4 1ded+=
SCSe] H7bsmrt S7 gl ulet Abert HAsii oy Als
Atolell fo]AQl Zfol= fllom <4 243 3Uel= SCS
o] H7FsErt SVl wlet Abert 7HAEtal EEAIE B
£ We 559 SCS 7B HEke] SCS H7FsErt =
< AE= FYHQ] 2folE B ATHp<0.05).



Zakdr ZAHANE B 09 7.5x10°, 192 0.6~2.1
107, 292 1.3~2.0x10°, 3¥& 1.52.7x10°2.E 247 &=
AA A 7KW 2 $oll= Wl §lSleh $H SCS
A7Pses SR wet tixld s Akt oia 7
Ak AFE BHYoH, B2 559 SCS /M Es T
AR EE B2 52 SCS 7RSS oAl AlolE B
A TH(p<0.05).

ool A& QokshH thadt At SCS A7FsEE F
7Rl met pHe S7Fshs Ade BeloH, Atee 1
adles AEe Blvh 9 ki SCS Arks=e] 5
7tol| wEt A og Hadte AFE BT o9 e

~

A= AR HA7HE SCS7F (B3] =2 FRodAe) itk
@49 A&7 2F AL JAs= AL 2v]sit) SCS 7t

= pH7E s, AT dast, At v st
E A%S Yelle Ae pH, A=, Ao Aot M=
2)&h= Aol
sbzol Aol AR gl o, A1X]o H7HE SCS
Blakto] obF] il A& & SA 1dde 2
Aol A& Aol & YIS WA ko), Bhkt
Ag-o] ghitsl 23} 3Uell= kel A8 4 A4
< JAlst= Zdgke] BlaA ekt

Kim 5(2004) 2 (dill-E+5==(DK) ZF|H]oKstevia)-
TFFEE(SK)E o]&3ate] wiFE HolaL, o] wiF=E A
E ot 15°CoX Ashar F4 9 AsArE dAlsie]
e, Aol plRE PGS B, HE 27|04 2L o]
2 7|7} B9t DK, SK& e 7X)9] 3kslafo] A
SOl Blsf ZAY =%om, dE $7)ol= ol5e] Atert
23lE FFAIE BlE] Wobsith wWEtA Kim 5(2004)
DK, SK7} 2@ z7]oll= Zkte] Ba s 3473 3a
710 Zakte] g s AAEl] HEFEE HAUiE A
o] S AIAE F AE 7FsAel Tkl BAsigiTh

£ AgloAE SCS AR AR 4 195E 2kt
o] A& KA 0] AAEE AS UERET, 2 olf=

fr i r

Lo

AHH[AO|E H7F ZX] 103

SCSel| ¥l ZEH| QAo =0] FErt ZEHolE TS
Eof| shrE ZEH|QAlo|E TR E7] wlio|gal A
ZbEth, Kim 5(2004)2] A&l whg F7)of 2su)jold
TEER AT ke A & AP Aae] dAst

i
i

SAA RS Vste] 19 S4AES] pHE 3
7} TR B o it Tt o] 9T 9tk 2,
A4 2ol WA e e RNFES BA
Ao B a o5E AT FRE 5714 w4
BEo] FEY By oheh MiFERE Bol vjofuis) 4w
A7 F715P ket Webd pHE| 29 VISAAR
o Hlsle] %4 27] AES] pHY}l Ui E3, AEE %A
uth %4 2717t 2809 vk sl gk 2y 2 17
o} glakito] BAH O Aer At

= 48] 27Ktk @va 2elA ek (o 2000).

2. SCS &t dxle| H=H &Y
<Table 4>= &4 717} S0 X9 BS54 EAJ] Wz}

£ HAF= Flo|t} o] A= AR
HFAEE ARSI

ZAWHARl 7]5 w0} Ble] X|= Fdsided, 2 23E
Hed el wheh thar Zpo]7h /lout SCS 033% H=
0.66% H7MAEL] FA71 thE AlRQ] £ HT} Foldoz
A H7HE 001 (p<0.05), SCS 1.32% A7 E&] F2]7}F
02 A5 FAHG foFoz ve AHgS HAt
(p<0.05). <Table 4>l 7|AF A= &}o} WA (odor), =
A7 (texture) 2 A (color)e] A-9-oll= SCS H7IE BFA
79} 2o]7}F Itk SCSY H7FsE7E 0.165%2) 7 -$-oll=
EFAIFE} glo] A9 zto]7} g1 H, 0.33% B 0.66%
A7Vt Aol X FFs vk SN FEge
FAFAO, 1.32% H7FSE 7ol &nbk)ye el
o] IS ASHAIF T

Kim 5(2004)¢] G(dil)-ErF=E3 ZHH]oK(stevia)-&

<Table 4> Overall acceptability and taste of unripened and ripened kimchi added with white sugar or Stevioside-containing Sweeter”

Ripening period of kimchi

Concentration of sweetener

1-day 2-day 3-day
White sugar 1% (Reference)? 5.000°+0.000 5.000°+0.000 5.00°%+0.000
SCSY 0.165% 5.150°£0.366 5.000°+0.000 5.100°+0.308
SCS 0.33% 5.750°+0.444 5.500°£0.513 6.000°£0.000
SCS 0.66% 5.799°+0.571 4.8501.040 6.200%0.410
SCS 1.32% 4.500%+0.513 4.000£0.973 5.100%+0.641

DOverall acceptability and taste was repeated six times using 10 panelists.

All values are Mean+SD of 60 replications.
DReference sample was added with 1% white sugar.

9SCS contains enzyme-treated stevia of 5%, erythritol of 94% and cyclodextrin of 1%.
“The scores were assigned numerical values 1 to 9 with “no difference between sample and reference” equaling 5, “extremely better than

reference” equaling 9 and “extremely inferior to reference” equaling 1.

a-c: Any two means in a column not followed by the same letter are significantly different at the 5% level.
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<Figure 1> Linear regression between three different concentra-
tions of Stevioside-containing Sweeter and overall
acceptability of 2 day ripened Kimchi ?

DConcentration of SCS (stevioside-containing sweetener): 0, 0.165,

0.33%

Linear regression: y=2.273x+4.903

Coefficient of determination: R>=0.733

Straight line: Least squares regression line, Inner dashed lines:

Confidence interval, Outer dashed lines: Predicted values.

FFEES o83 dTllXe D3 LEHlokel 2 sE
9] &F ZHgoZ Qs X9 FU, ¢ oo o o 2
A7 FeJH o B 2 oM (p<0.05), L 24
= 7‘4%]94 KJEW—“%OM =k %—% g AU FsHAL

. =

EAE Oli’iouﬂl a 1:}«01 EFNE, 995555180
ATk

ZHHo}EFFEES A3 Kim 5(2004)2] A=
g £ APoMs 4T ZHMoE ARgEileng
Aol AE A H|wsP = thd A3k 2415 Kim
5(2004)2] A} 2 AFollA X]e] o] A | A
o T 2ge] ko] MubH oz UAXsh= Flo|t)

3. SCS A7tz et HR(e| BHSH 54 Afo|2] At

<Figure 1> SCS H7Fsxeol X]2] MRl 715 % A}
o]o] A 4741 el Flolth X&F2 SCSe| &5 9n
starl, Y& AWkl 7S ou|gitt

SCS-/] x—17]—l-—_1_]:_L‘ X-]}\]—ﬂ-_/] xggry} /\]-xgzﬂo] o{w_ 241:
AA| == &=L SCS 0.66%2}F FsAdel o axpeghyt v
Eltl= SCS 1.32%E Al9)skaL, SCS 0% (B 1% A7
ETFAIR), 0.165%, 0.33%2] F% IME XFo= 3k, A

7.0

6.5 —

6.0 —

5.5 —

5.0 —

Overall acceptability

4.5 —

4.0

35 T T T T T T T
0.0 0.1 02 03 0.4 05 06 07

Concentration of SCS

<Figure 2> Linear regression between four different concentrations
of Stevioside-containing Sweeter and overall accept-
ability of 2 day ripened Kimchi "

DConcentration of SCS (stevioside-containing sweetener): 0, 0.165,

0.33, 0.66%

Linear regression: y=0.996x+5.607

Coefficient of determination: R>=0.398

Straight line: Least squares regression line, Inner dashed lines:

Confidence interval, Outer dashed lines: Predicted values.

wA0) 7)E S Yo 3 Aotk SCS H7Fswo Aut
291 7155 Ajo]) AEAARNE 073302 B AAS

Btk <Figure 2>+ #5530 JaIZE3y7E YEY=
SCS 1.32%%5 A3z, SCS 0, 0.165, 0.33, 0.66%2] &
T YHE XFOE sta, ANkl 7|35 E YR 3 A
olt}. SCS A7Fs=el WHARl 715k Atole] A7 (RY)
= 0.398% B Z Yttt o]#3k Axpl= 7x|o) Aw thal
o] H7IEE SCS FEE 0.165%4 0.66%HthH= 0.33%7}
x—lt‘ﬂﬂ_r/}sz AL oulgit}, agolA Sl Y7 A ()

o mgd $£x)9 XEF Y= Ao ABAdS el A
(line)>2A] o] 9] 7|77} =55 SCSe H¥hz <l 7]
3% Alolo] AAHA]L molZith A Abske] 71 A (__)t
Ade] A7 o, e 3 seke] Fe ()
S AAX9] dEXE ov]sl= AHC|tHSYSTAT Software
Inc.).

4. SCS &7t dx|9| 2/ed MU=

<Table 5>= HISAAIRES 29 S AX9 3 |
APBe] MElE oz Aot} HlEAA B4 Ethanol,
Allyl mercaptan, Methyl allyl sulfide, Dimethyl disulfide,
Methyl propyl disulfide, Diallyl disulfide®] 67 Ad+-¢] %
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<Table 5> Effects of stevioside-containing sweetener added to kimchi on volatile odor components of unripened and 2 day ripened kimchi®

(Unit: ppm)
0 day kimchi 2 day kimchi
Concentration of SCS”
White sugar 1% 0 0.165% 0.33% 0.66% 1.32%

Ethanol 1982.26+313.88  7995.51£742.75  7789.95£1078.69 7351.31£1315.65 7302.38£603.97  6570.14+718.42
Allyl mercaptan 1.02+0.46 3.41+0.85 2.92+40.69 1.84+0.23 1.43+0.73 1.15+0.43
Methyl allyl sulfide 0.62+0.18 8.08+1.46 7.93+1.66 7.72+1.87 7.13£1.35 6.38+2.22
Dimethyl disulfide 3.60£1.29 13.86+2.60 13.82+3.11 13.7242.41 12.95£2.65 11.62+4.03
Diallyl sulfide 3 4.78+0.75 5.03+1.08 479+1.44 4.28+1.03 3.66+1.28
Methyl propyl disulfide 36.94+5.96 41.26+6.65 41.08+12.43 35.32+9.90 36.60£16.01 27.63£13.15
Methyl trisulfide 3 12.30+1.71 12.33+3.51 10.69+4.29 10.08+2.69 9.01+4.37
Diallyl disulfide 42.17+6.71 21.15£2.36 2427+5.80 22.73+5.71 22.95+8.58 20.4345.16

DMeans and standard deviations of 20 or more replications.

DSCS contains enzyme-treated stevia of 5%, erythritol of 94% and cyclodextrin of 1%.

3.: Trace

A=At 2 4 Foll= BIsEAIRY] ol A o=
Diallyl sulfide, Methyl trisulfide’} A Z0] ©EX] = AT}, 2
Aol ok Sl WA e WskE B oE 2

Ethanol®] =& H&EAAIRES] FX %= 1982.26 ppmo.=
H| w2 =oket], S42d00E 7995.51 ppm 2 #A s 5
7Vt Tl Allyl mercaptan®] == BlSAAA RS A=
1.02 ppmOllA] 3.41 ppmO.Z 743} TE Methyl allyl sulfide
o] FE=E 0.62 ppmolA] 8.08 ppmOE HA A S5k
t}. Dimethyl disulfide®] 3.60 ppmol|A] 13.86 ppmS2 &
71FATh. Methyl propyl disulfide®] &%= 36.94 ppmellA]
41.26 ppme.Z ThA F7181 T Diallyl disulfide?] F=+
42.17 ppmOll A 21.15 ppmO-2 7+A3II T},

shA SCS #7Fe] &2 ¥W, Ethanol, Allyl mercaptan,
Methyl allyl sulfide, Dimethyl disulfide, Diallyl sulfide,
Methyl propyl disulfide, Methyl trisulfide®] 77] “d3-2
SCS w7t SRl wet tiA|F o® ashe AdE B

o™, Diallyl disulfidee & 2}o]& Ho|R] ht}. 1 o]

= SCS A7t S7kedel wet glikie] 5o thi
AAF o] RAF AL YAIEAY FPEE 3w WAl
AEE tha 7ast 2o 2 A7 E Diallyl disulfides 2
Ate] thabE o] ofet e Xl SAjehd Edoln
2 SCS H7te] s WA B3kom, HlsAdA 5ol sk
=4 289 AlROAM ST olfr= Sl YT F
ukgl Ao s AWztETH

=(2004), Ko(2005), Ko & Lee(2007)= #172, 7+z
%% R A1 DA FARYE 2490
ToX GCE o]&3ate] 20°CollA <Adgh AXol e &%

o] Fa3% 3 HAR] ShPists it Bl
A Eo M= Ethanol 59 670 g0l AE=HNoH, 19
4 Foll= Diallyl sulfide®} Methyl trisulfide’} Al 2] 7

ZHATE AR HA4 717 Fol Y- FFES AL S}

<Table 6> Correlation between overall acceptability and volatile
odor components of 2 day-ripened kimchi

Contribution to

Coefficient of .
sensory properties

Volatile odor

. 2
component determination (R) of kimchi
Ethanol 0.470 Medium
Allyl mercaptan 0.201 Low
Methyl allyl sulfide 0.679 Medium
Dimethyl disulfide 0.810 High
Diallyl sulfide 0.738 High
Methyl propyl disulfide 0.456 Medium
Methyl trisulfide 0.376 Low
Diallyl disulfide 0.358 Low
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S, Ethanol, Methyl allyl sulfide, Methyl propyl disulfide
= TR AFRAdS BN, WA 352 W2 A
< Bt olgg AaEiE A9 dsHS SINE
F83% I HYAPAHELS Dimethyl disulfide®} Diallyl
sulfide®] 2%-o]gtL Az =t

V. 29 g AE

B AT B8 7)o Ag thalel] ZEu] Qo= &
) E(SCS)E H7FslaL, SCS7F Bakte] A A5,
4 54 2 2 7R 3 AR vl 93
Abele ZAolth AX] Az d5e] HAHR 1%ETAIE),
SCSZ 0.165, 0.33, 0.66, 1.32%(w/w)e] FE& H7}slaL
pH, A=, B8 A5k, EFAIE) Bluste] HE
AAE AAEIeH, Axe] B 71A] g AR 5
LIS 243t SCS F7FsEsS S/l weEl pH

7hlhe A Byow, Ales sk A4S 1Y
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ke A Bk o|9f 722 A= Xl ¥t
SCS7} (53] &2 wRollAe) 2ikte] A5 A A
AA|sh= AL ouisitt. HaAAle] AE 2, Hk
713 e] FA = F4Ye wet i zfolrb ot
SCS 0.33% = 0.66% H7MES] #2171 th& Al5e]
AR folHow 2 AFE HALH(p<0.05), SCS
1.32% 7S] FX7F O A|5Q] FAHU) feldoz
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