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In Guk Hwang, Ha Yun Kim, Young Hwang, Heon Sang Jeongl, Junsoo Leel, Hae Young Kim? and Seon Mi Yoo'
Department of Agro-food Resources, National Academy of Agricultural Science, Rural Development Administration,
Gyeonggi 441-857, Korea
'Department of Food Science and Technology, Chungbuk National University, Chungbuk 361-763, Korea
*Department of Food Science and Nutrition, Yongin University, Gyeonggi 449-714, Korea

Abstract

In this study, the changes in the quality characteristics of Kimchi added with fresh red pepper (Capsicum annuum L) was investigated
during 5 months of fermentation at 2C. The moisture content of Kimchi increased with an increase in the amount of added fresh red
pepper, whereas the crude protein, crude lipid, and crude ash content decreased. The initial pH and total acidity of Kimchi containing the
fresh red pepper showed ranged from 4.96-5.36 and 0.27-0.33%, respectively. The pH and total acidity rapidly changed within a range of
4.27-437 and 0.53-0.55%, respectively, up to 2 months, The fructose and glucose content slowly changed up to 2 months and 3 months,
respectively, and then gradually decreased afterwards. The total bacterial and lactic acid bacterial counts of Kimchi containing the fresh red
pepper gradually increased up to 2 months and 3 months, respectively, and then decreased thereafter. In addition, there was no difference

between the Kimchi containing the fresh red pepper and the control in the sensory evaluation.

Key words : fresh red pepper, Kimchi, fermentation, quality characteristics

M2 d W oohe}, bacteriocin Fo T EHE At f3
St AlTES] F2S JAlsta Aol E53 FnE Fogh
} THlee JY % 2002, Park WP 5 2002, Song HJ®} Park YH

AAE e 2l gl B/E W AduiFel ¥AR
o Zre opde wwel SEAY B9 AF HAE 4E
4 BERE B fare WF Fol g2 o8l
o f/1 0 BENES AL Wt AAV5EE et

1992, So MH %5 1996). T3+ A& dFo] vtal 2ol
HlgpYl, F7)de] ghefo] o JYetFHorw 943k 2E]

o, FARL wjFet FARY ATHE, vk, A Sl ¥

% vitamin,  chlorophylls,  carotenoids,  flavonoids,

oo adbor: S ' ] polyphenol_s %_— _phytochemicald_’f]: 4\;/‘3_ %_U]"g%oﬂ o& A
ponding author: Seon Mi Yoo, Department of Agro-food P thopsl setre o oubay), aakskg —%—, W=zt A
Resources, National Academy of Agricultural Science, Rural g FyP2HEA}, FENAS S ks mal Q=

Development Administration Aoz BIEI YrkKim Y] 1999, Ku HS 5 2007, Park
Teli +62:31-299-0460 KY 1995). @A) Aol A%, FLFY 2 V154 BoE
Fx: H5231-299.0151 92 Pl thHloR ololAn glen AgEHE AR

E-mail: yoosm@korea.kr



168 o= - usie - He - HEA - olF4 - ZsIYB - S0

of met s A7IsAAS JEE
(Song ES & 1997, Yu R 1995).

Z¥RF e &= IF(Capsicum annum L)+ TFLUEEO
2 vkt Fe S AU glom Addr 7P wol
AEEE 21 AeFEA FAF, HAF, 15 T T
of de] AREIAL ok w3, o] FHR dF A
Ak el Az ¥ BASbAA 1TEE whEolx 2
FA7HE FAEE ARSI JomKu KH 5 2001), A
SEuyele] IF AW F9 IF AH[=0l grlel vl=
% dE 53 Hluske] Fat 40-10080= ot AlAAM T
@o] AFE 2HlskE AAo|th(Yoon M 5 2010). UiHH e
2 1FE FuEFe] el 78 F Az, st AR
W, $aFo] A 7 T HFix) dF0x E= o] F

o7 FREF 15% FEE x5}

K Govindaraian VS 1985, Kwon DJ %

1990). HZoll Az 34S A=ste] AN ouA|e] 2&S

Fo]7] flgk WHo R wia AuFof o] gHy Yl Al #

g A o] Y Huma AN ofA7kA] Aol A7

4 A 7 R nlE FoE RlE AaFe BAo,

A2g g gur]g FoEnt F2 ol&H1 e Aot
(Hwang SY & 2005, Lee HE & 2007).

ol & AFelre FaFe] oA FX F HA A
ol 71oataiat AE (Hwang IG5 2011a)9] APAAE #f
gog ux7HE ov AgiaF H7FFS0, 40, 50, 60, 70
g 809 gaElste] E7IAAE Az WFee)ZANA 5
MR sAsAA olstety EA 9 deSAS v - A

shsic.

Aoz deld glot

=2

o

=
Hu

d
0%
i3

ANAz Bed wF, vhs, A%, Bt w9
g2 A Bddol FdA AP FredA M FAsAAL, vl
o

O L N ik

o
x|
FA Ay BAFEYA A A Ak 53ESS 9
SFoith. THRE GFRVIE AFE 0Tl 48A1%E
zatal 3 AAPFelM AREShe WS o838t A&
AEE E37](Kyeong Chang Machinery Co, LTD., Seoul,
Korea)Z 63 WHE EHste] Az, AsisFe 78
E27](HR-2870, Philips, Amsterdam, Netherlands)® 183+ #}
Faho] 24T & AFBIHAL

oY om

5
2 B3 T Table 13 Zo| w39 EAEE &3s9ct).

FRAFzAE A 28D 25 2012)

==
T=

AEF ANge n3bes AFnEe FRIFS 23
3H(Table 2) & ZAXH(Hwang IG T 2011a)5 a2 3}l 7
EF 7|02 1715 ] 0, 40, 50, 60, 70 & 80% I

. Axd AAE EddEd Asw

(Cleanwrap, Gimhae, Korea)ol| 3} E7|% Ho} 2T A 571
7+ AshEA 19 7tFom AEsiit

Table 1, Ratio of ingredients for Kimchi preparation

Ratio of materials

Ingredient 2
Q) MK™-0 MK-40  MK-50 MK-60 MK-70 MK-80
¢ % % % % % %
Fresh red
0.00 756 9.45 11.34 13.23 15.12
pepper
Red
€c peppet 3.50 210 175 1.40 1.05 0.7
powder
Brined
Chinese 100 100 100 100 100 100
czlbbage“
Garlic 14 14 14 14 1.4 14
Ginger 0.6 0.6 0.6 0.6 0.6 0.6
Shallot 2 2 2 2 2 2
Anchy
vy 22 22 22 22 22 22
sauce
Sugar 1 1 1 1 1 1

UChinese cabbage was brined in 10% salt solution,

’MK is the abbreviation of kimchi containing fresh red pepper. Fresh red

pepper was added at a ration of 0, 40, 50, 60, 70 or 80% base on red

pepper powder dry weight, respectively,
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Table 2, Proximate compositions of Kimchi added with fresh red pepper

Samples Moisture (%) Crude protein (%) Crude fat (%) Crude ash (%)
Fresh red pepper 84.19%0.,03” 2.44%0.02 1.37£0.02 0.80%0.01
Red pepper powder 15.09%0.08 11.94%0.13 8.38+0.14 4.67+0.02
MY"-0% 49.99+0.12"" 7234010 247000 6.91£0,03°
MY-40% 60.84+0.05 4.26%+0.06° 152+0.11° 3.90+0.10"
MY-50% 71.12+0,06° 405+0.02" 1.49%0,08° 3.94+0.10°
MY-60% 73.90+0.13" 3.68+0.02° 1.39+0.03° 3.53+0.11°
MY-70% 74.80+0.02° 3.45+0,02° 1.23+0,01° 331+0.01°
MY-80% 77.58+0.02" 3.05+0.03" 0.99+0.05" 3.01£0.01"
MK”-0% 8826+021° 1.91+0,01° 0.40+0.01” 3.16+0.01
MK-40% 88.69+0.05 1.88+0.01™ 0.35+0,02° 3.1140,01°
MK-50% 88.57+0.15" 1.89+0.02™ 0.32+0.01° 3.03£0.01°
MK-60% 88.61+0.18" 1.8620.02° 0.3420.01° 294+0.01°
MK-70% 89.09+0.02° 1.80+0.02" 0.30+0.02" 2934001
MK-80% 90.03+0.17° 1.76%0.01" 0.32+0.04" 2.37+0.01"

UMY s the abbreviation of Yangnyeomjang containing fresh red pepper. Fresh red pepper was added at a ration of 0, 40, 50, 60, 70 or 80% base

on red pepper powder dry weight, respectively.
?Abbreviations are the same as in Table 1,
“Means of triplicate determinations£SD expressed.

Walues with different superscripts in a column indicate significantly at p¢€0.05 by Duncan’s multiple range test.
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Figure 1, Changes in pH of Kimchi added with fresh red

pepper during fermentation for 5 months at 2°C
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Table 3, Sensory characteristics of Kimchi added with fresh red pepper

Sensory Fermentation 1
characteristics  period (monthe) MK"—0% MK—40% MK—50% MK—60% MK—70% MK—80%
0 6.10%1.22"% 6204117 580+1.11" 5.60+1.11 5.50%1.20 6.50%1.43"
1 5.94+2,09" 5.94+154 6.06+1.08" 6.06%1.32 528+128 517+1.63"
2 510+181" 5.70+127 570%2.24" 5.20+2.04 510+1.92 590158
Color ab3)AB i b i }AB a ab 1bAB
3 510094 5.60+0.92 5.70+0.90 4204087 490+114 5204140
4 6.10%1,14™ 5.40%2.06™ 460080 550150 530149 490+1.04™
5 440+1,28" 5.60+1.02° 6.10+122™ 570+1.62° 5004155 490+1.04™
0 5.70%1.42 5.70%£1.79 5504137 5.50%1.50*" 5.80%0.98 5.80%0.98
1 5.44%154 5614146 6.06+1.39 5.44%169" 5.28+141 4.89+1.80
2 540+1.56 490+158 470%1.49 5.00+1.26™ 5.40+1.62 540+1.50
Flavor 3 5.10%1.30 5.40%0.80 5204087 5104083 5.30+0.90 5.20%1.25
4 5204147 5104170 5104197 5804117 470£1.10 470£1,00
5 480+1.25" 5.60+092" 5.90+1.14” 440+1.14" 5.60+1,74" 5.00+1.48"
0 520+1,08 570+127 5.30+1.48" 530+1.27 5.00£1.11° 560162
1 5.33%1.29 5.33%1.00 5.28+1 45" 5.06%£1.15 610+122° 467+175™
S 2 490145 4701135 490+1.70™ 450+1.80 3.90+1.04" 460%150™
3 4,60+1.62 440174 430+135" 390145 430+1.79" 440+1.43"
4 4204172 5.20+154 420%1.47" 5.20%1.17 430+1.68" 480+154"
5 480+0.98" 480+147" 450+1.50™" 450+1.50" 5504143 360+1.43"
0 590£137" 5.90+1.22" 620071 550+1.02"" 550+1.12 550+1.12"
1 533+1.49" 5.61+1.60"" 578151 444+127" 506+175" 511+1.65™
2 533149 5.40+1.69" 6.30+1.62" 6.10+1,04™ 550+1.80" 6.90+151"
Crunch taste B ; B B N
3 490+145 510+1.22 400+134 470+1.27 430+1.00 490+158
4 440%1,50" 550+1.36" 490+158 5.90+1.30° 5.10+1.04 480+172"
5 430+135" 450+143" 5.10%1.60 390+151" 5304200 430+168"
0 5.70+1.42 5.80+1.47 550%1.15 5.40+185" 5.70%1.95 570%1.95
1 5114152 533+153 5.00+1.56 483£1.22% 494+172 444%213
Overall 2 5114152 450+1.62 5104122 440+180" 430+1.27 520+2.18
acceptability 3 470£1.49 490%151 4.00%0.89 3.90+1.14" 430+1.42 440+128
4 455+1.39 530£1.62 420%117 5.80+1.40° 480199 480+133
5 440+0.80 450+1.69 480+1.62 450+1.69" 520%147 4.00+1,10

YAbbreviations are the same as in Table 1.

“Means of triplicate determinations£SD expressed.

Values with different superscripts in a row indicate significantly at p¢0.05 by Duncan’s multiple range test.
“Values with different superscripts in a column indicate significantly at p(0.05 by Duncan’s multiple range test.

o] AAEAY AbEEo] WE F7]d= nAE 7 AA ¢ o] ghltalA] X 7] Wil Aow AZHEc mg mAdE
Hadhe A%E YepdthBae Ms Lee SC 2008, Kim JH o F21e AR gt wEeE v Fo s ukAvt
T 2005). AA 4 2EE 1020CE & A Hd g P 2 2de 2R sS4 2wl wess Addrd =
FE 9F 7.89-8.99 log CFU/g M E HI¥(Lee MJ T 2000, D3l A7ko] =2 HUFSvt He Aoz BHusoe] 9tk
Park WP % 2001la, Park WP 5 2001b, Sung JM¥} Choi HY (Shin DH & 1996).
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