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Effects of Jeotkal Addition on Quality of Kimchi

Young-Tae Ko*, Ja-Kyung Hwang, and In-Hee Baik

Department of Foods and Nutrition, Duksung Women’s University

Effects of jeotkal (salted-fermented seafoods) addition on acid production, growth of lactic acid bacteria, sensory
properties, and volatile odor components of kimchi were investigated. Changes in pH and acidity of kimchi added
with myulchi-aekjeot, kanari-aekjeot, and aekche-jukjeot were similar to, whereas those of saeu-jeot sample on
0, 2, and 4 days of ripening were slightly different, those of control sample. Changes in pH and acidity of jogae-
jeot sample during whole ripening period were markedly different from those of other samples. Numbers of
lactic acid bacteria of all samples on 0 and 4 days were 1.8-2.6 x 10° and 1.0-2.5x 10° CFU/mL, respectively.
Overall acceptability and taste of kimchi added with jeotkal except jogae-jeot were higher than those of control
sample, with saeu-jeot-added kimchi showing the highest scores. Eight volatile odor components were identified
in 6-day-ripened kimchi samples, and those of saeu-jeot sample were slightly higher than those of other samples.
Diallyl sulfide and methyl propyl disulfide were produced in 6-day-ripened samples. Ethanol, methyl allyl sulfide,
and dimethyl disulfide concentrations increased, whereas that of allyl mercaptan decreased in 6-day-ripened
samples compared to unripened ones.

Key words: kimchi, jeotkal, volatile odor components

N B & s, FARFE ZL /10 1 3Rt 9%
otk AR BEARS) vsel FAYY] R AYL

AN E, 53] W20 xe] gutEoz AMgEE FAEE W Uebi oL, pHE EEAES sl Alolol 719] Zpol7t ¢l

Z L mErE obks A7, AEolA Y AR FRF et ATk, Leuconostocs; MAEFE LEIT ASE wet Fotsk
Me 2 AEARAES) tEe A Sl AMEY. Ade th7t 49 o] Folle FHAERAL, Lactobacillus plantarum®] T

ARl ZEue vAlste A9 Bhg HS FEA ST A&z oz Frhsidnh. 28y A7 7tz ikl A%
U5 @ol ARgs vy B3 Hapr W din o patternol|= & tol7F HolA] @ttt W HELS B et

o R F AWM ADE HA 230 b AeR 7 o], Ak, Alst, e LA Jdggd wet BE Aol

FE Bol A3t Az AU S T2 AMehe A3 o AL Aweh opeld Hxe HAY o ofsh

H ol f8e wie A HfE s42dd mEhe & HrrEen, Aol A%o] vitol Hj3] drtHoz of

ol o]zt Wt F& ALL AMgshe AL WlE HAE 2 73R 7%l AU

Rtee v o) shekar @ = flok). wat AE)ye <2vE, A7 Fol A v 9
A ARy A7 WA e RASA ol A Fslo ofgh A=l AR|AZE] FAFER] wiFo] HAA Ee A5

agfen A gs W HAE EEANEE Sl 950t FY A& H7ksted wHE HAXE 25°CoIA 48A17F AdatA] g

s Agd A By IXYAE 7 T aEeR A %%, pH, AAAHe 9 ascorbic acid FHEFe] WHIE 2AMSHA
7¥eted BlFEAXE AZRS F, 200C0A 8L sAdetEA W o BA3 Ee Ao W7kR pHe =4 A 717 B3
EEGS S dart Jegd wet 2E AR|#e] pH o EFEAES Aozt giled], ole HAH| Bl ofv]
=4 o] 5-3E WEe|gta FA3N T A EE %4
18247 EZAESE Fol7t giglont, 1 ol FEE B
*Corresponding author : Young-Tae Ko, Department of Foods and ZAgRt) o7 o E=A Jepdth

Nutrition, Duksung Women's University, Ssangmun-Dong, Dobong- B 2 AgEx|s] g oaleAq] B3 AXAGS
Tl 822908370 FAh, 7 FIN 45 AAe) AAE AZE F 4C
Fax: 82-2-901-8372 A 4597 S43PEA pH, e, #EHEARE AAEE, o
E-mail: ytko@duksung.ac kr. AFoME Ao Sol7lx] e TFARE TR Q2

123



124 FHAEASIA A 36 DA 1 F (2004)

HANH 4%0] 247t W7HE AR AlelNT HEEGE B
2.

ole] AT Aol AXel EAH £ MAE G
2 g ZPARlE ATl B A7) TR 588 F
Ak 2R Haole A4S 30l thdsslo) 2o Hla
o WA T R Ago] aMAE] AHEE] e o
e ARz AR glom, Azsarse] AAEe 1
A Be w2bg 3 A3, ARAEL) o] EEIHoI3L
ol Wz YBAE Edo] ANRE Axshed 2 mgol
g7 e,

2 Avolie F2e] APEZ 1, 29)RY HF ERo
AEFE AReT, Fe ATolME AxaiA sk A
2HAA ) ARG BAE TRkl Aol AR
o] WEsA A0 vAe JFS 2ARKRIG. = 2 AT
o] Bxe EFo| BESE e AR AT 53& ALl
WEAAE xS T, W AgRTt ANFe) A%
4 d ARe FA@SA 54 2 AWIANERe) nAE
e 2 Aol

e W Yy

Mg

w3, AE7PRERE, dFETh, A0S, vt
WH-5), AR AEIYAS), £5FYY, S84 F), 2XHA
(2XLY 100%, AE 23%, WE2E), A-RAA75%, 29
25%, T4714), 7GR 9 100%, A1E 23%,
A1), BAEAEA 7046%, 2D 24%, HFAF), AR
&N 82%, XY 18%, AN E)S Emant A& FEAH
oA JElct. AL ARYS 20024 6-89, UYL 2002
d 8d, #8718 AZYENH M3, 2HR) Ee
1-2d(BAHA, 7ivte]dA, AAKA )|t A7 A
ZE7E obd AleA T /RS rYUzE7|(3E 7], HMC-
150D vlsfsled ARSI HAAFEST YA AR o
Z ARSI AR B HFEEZ 2= |-pentanol
(>99%, Aldrich Chemical Co., USA), ethanol(99.8%, Merck
Co., Germany), allyl mercaptan(>80%, Aldrich Chemical Co.,
USA), methyl allyl sulfide(98%, Aldrich Chemical Co., USA),
dimethyl disulfide(>98%, Fluka Chemie, Switzerland), diallyl
sulfide(Sigma Chemical Co., USA), methyl propyl disulfide
(90%, Aldrich Chemical Co., USA), methy! trisulfide(>98%,
Acros Organics, USA) 2 diallyl disulfide(>80%, Fluka Che-
mie, SwitzerlandyE AME-31H T} Gas chromatograph(GCYA &4
Fito] Fushs AL GAB] 18t sodium sulfate, anhy-
drous(5-, Yakuri Pure Chemicals, Japan)E AM-&}ir}.

#Hxle) M=

WS A7ulSE ARSI oY, WA wWFE & e ¥
4Xdcm 712 Mol viFFAIY 1:2 ¥]&2] 20%(wiw) £F
Eol| 3A17F ARt o)A FEER 33 AAsin 1087 ¥
FA7 ¥ ADE A% de EFst] Table 13 242 =
o2 A7 dE7K A HEFET 2% FHAE A
z&th EHE AlEe F7)7F Eo7K @w 119 ks
g-27](Nalgene, USA)l 500 g¥ 22 F, AdS 2%(wiw) 7}
33, FFAIEGATAEIAE)] 9= Aol 500 gol o
gt 10 4&a& 7Iet A RS AEsEE w5

Table 1. Formula of Kimchi" (%, wiw)
Chinese cabbage 100
Red pepper powder 2
Ginger 0.5
Salt (Control sample only) 2
Garlic 1
Sugar 1

YSalt content was adjusted to approximately 2% of final product.
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Fig. 1. Effects of jeotkal addition on pH of kimchi®.
-@-: Control, -[]-: Myulchi, - A-: Saeu, -A-: Kanari, -@-: Aekche,
-O-: Jogae.
YMean values of five or more replications.
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Fig. 2. Effects of jeotkal addition on acidity of kimchi®.
-@-: Control, -[J-: Myulchi, - A-: Saeu, -A-: Kanari, -@-: Aekche,

-O-: Jogae.
YMean values of five or more replications.
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Fig. 3. Effects of jeotkal addition on viable cell count of lactic
Acid bacteria in kimchi".

-@-: Control, -[]-: Myulchi, - A-: Saeu, -A-; Kanari, -@-: Ackche,
-O-: Jogae.

"Mean values of five or more replications.

V/C: Viable cell count (CFU/mL).
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Fig. 4. Correlation between pH and acidity.
Linear regression: y = —3.33x + 6.08.

R%= 0.896: Coefficient of determination.
Straight line: Least squares regression line.
Inner dashed lines: Confidence intervals.
Outer dashed lines: Predicted values.
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Table 2. Effects of jeotkal addition on sensory properties of 4 days-ripened kimchi®

Reference (Control) Myulchi Saeu Kanari Aekche Jogae
Overall acceptability 5.00° 5.50°+0.51 5.50°+0.51 550 x0.51 550 £0.51 5.00°+1.03
Taste 5.00° 5.50°+0.51 5.50*%+0.51 5500 +0.51 5.50"+0.51 5.00"+1.03
Odor 5.00° 5.90° £0.31 5.50°+0.51 5.50°+0.51 5.50°+0.51 5.00°£1.03
Texture 5.00°¢ 5.00° 5.00¢ 5.00° 5.00°¢ 5.00°
Color 5.00° 5.00* 5.00¢ 5.00" 5.00¢ 5.00°

"Sensory evaluation test was repeated five times using 10 panelists.

The scores were assigned numerical values | to 9 with “no difference between sample and reference” equaling 5, “extremely better than reference™

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

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

Table 3. Effects of jeotkal addition on sensory properties of 6 days-ripened kimchi"

Reference (Control) Myulchi Sacu Kanari Aekche Jogae
Overall acceptability 5.00° 5.50"+0.51 5.67°1£0.76 5.53'+0.51 5.53+0.51 5.17°£0.70
Taste 5.00° 5.50+0.51 5.67°£0.76 5.53'+0.51 5.53'+0.51 5.17°£0.70
Odor 5.00° 5.00° 5.00° 5.00° 5.00° 450°+0.51
Texture 5.00°¢ 5.00° 5.00° 5.00° 5.00° 5.00°
Color 5.00° 5.00°¢ 5.00° 5.00 5.00¢ 5.00
See footnote in Table 2.
Table 4. Effects of jeotkal addition on sensory properties of 10 days-ripened kimchi"
Reference (Control) Myulchi Saeu Kanari Ackche Jogae
Overall acceptability 5.00° 5.29°+0.46 5.29°+0.46 5.14°+0.36 5.14*+£0.36 4.80°+£0.76
Taste 5.00° 5.29°+0.46 5.29'+£0.46 5.14°+0.36 5147 £0.36 4.80°£0.76
Odor 5.00 5.00 5.000 5.00° 5.00 4.66"+0.59
Texture 5.00 5.00° 5.00° 5.00° 5.00° 5.00
Color 5.00 5.00° 5.00¢ 5.00° 5.00° 5.00

PSee footnote in Table 2.
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Table 5. Effects of jeotkal addition on velatile odor components in unripened kimchi" (Unit: ppm)
Ethanol AM? MAS® DD¥ DS? MPD® MT? DDS®

Control 678.73+301.49 5871271 0.321+0.03 293+0.13 2 5.48+097 - 11.38+£0.67
Myulchi 830.18 =369.72 6.63+1.71 0.411+0.04 3.10+0.24 - 525+£0.84 - 12.38+1.58
Saeu 959.16 +258.61 9.381£2.02 0.40+0.12 1.77£0.14 - 5.4310.70 - 16.15+1.58
Kanari 801.571£186.92 9.87+1.61 0.27+0.04 220+0.32 - 4.9240.80 - 11.98 +1.58
Ackche 1041.39£117.18 8.83£2.59 0.24+0.02 1.841+0.28 - 5.02£0.34 - 12.28£0.58
Jogae 770.20£112.20 9.62+2.10 0.27+0.03 1.79+0.14 - 4811046 - 1249+ 1.09

"Means and standard deviations of 15 or more replications.
YAM: Allyl mercaptan, "MAS: Methyl allyl sulfide, “DD: Dimethy! disulfide, ?DS: Diallyl sulfide, “MPD: Methyl propyl disulfide, "MT: Methyl
trisulfide, DDS: Diallyl disulfide. ¥-: Trace amount.

Table 6. Effects of jeotkal addition on volatile odor components in 6 days-ripened kimchi" (Unit: ppm)
Ethanol AM? MAS? DDY DS” MPD? MT? DDS®

Control 5042071142790  034%0.16 2751060 1320+6.19 2121058 4.041+085 427X£071 9.16%2.54
Myulchi 425149+1653.94  0281+0.14 329096 10.69+£596 252+075 4.19+091 3914299 971£3.20
Saeu 5432.23:+989.62 04110.16 4141100 16161533 3472052 476+1.17 5.82 12981542
Kanari 5016.12+1689.26  0.39£0.17 3.87%£1.32 1181%£6.10 264+058 451+089 3361336 10.87+207
Ackche 5352.93 4 1508.14 026+003 3.05+069 11.55+446 2331088 436%x199 3.62£0.19 11.71£578
Jogae 4990.63+1924.53  039+0.11 398+1.12 1439+8.89 245+048 4.35£057 4652048 11.03+236

"Means and standard deviations of 15 or more replications.
YAM: Allyl mercaptan, "MAS: Methyl allyl sulfide, ¥DD: Dimethy! disulfide, *DS: Diallyl sulfide, “MPD: Methyl propyl disulfide, "MT: Methy]

trisulfide, ¥DDS: Diallyl disulfide.
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