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The Characteristics of Kimchi by the Degree of Hotness of Powdered Red Pepper
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Abstract

The objective of this study was to investigate an influence of the degree of hotness of powdered red pepper on
quality attributes of Kimchi. The extent of hotness was analysed by content of capsaicin and dihydrocapsaicin and ASTA
color value, and the change of quality attributes of samples were evaluated by pH, acidity, total microbes, lactic acid
bacteria cell count and sensory. Content of capsaicin and dihydrocapsaicin in mild red pepper powder was 11.4mg%,
5.4mg% respectively. - And content of capsaicin and dihydrocapsaicin in hot red pepper powder was 149.1mg%,
66.0mg% respectively. Kimchi was made with mild and hot red pepper and stored for 24 days at 5& 1°C. The pH
of Kimchi made with mild red pepper powder during storage of 12 days was slightly lower than that of Kimchi with
hot red pepper powder. The pattern of change in pH of samples showed a reducing trend during storage, and the acidity
was vice-versa. At day 0, numbers of total bacteria in mild and hot Kimchi were 5.7, 6.7 log cfu/g, respectively. And
at day 3, number of total bacteria in mild and hot Kimchi was same. The change in number of lactic acid bacteria
was similar to that of total bacteria. In case of sensory evaluation, Kimchi made with hot red pepper powder showed
better sensory scores in overall acceptability.

Key words : Kimchi, Kimchi fermentation, hot red pepper powder
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Table 1. Operating conditions of HPLC for

capsaicinoids determination

Items Conditions
Column Nova-Pak C18 (3.9X150 mm)
Detector Waters 486 Tunable Absorbance Detector
Flow rate 1.0 mL/min
Solvent Acetonitrile : HO = 50 : 50
Absorbance UV 280 nm
Injection 10 pL

volume

8. ZS&EHAL
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B F 5+ 1TAA F 63 B F AFF g o)
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Table 2. Proximate composition of mild and hot

red pepper powders

RPP  Mild red pepper  Hot red pepper

PC powder (%) powder (%)
Moisture 1324021 13.5+0.18
Ash 5.30+0.12 5.40%0.11
Crude protein 13.2+0.04 12.2%0.06
Crude lipid 102£0.10 11.9+0.13
Carbohydrate 58.10.18 57.0%£0.20

RPP: Red pepper powder, PC: Proximate composition.

2. 1FEIJ|F9| Capsaicinoid &H2F B AT
2579 mjuk A B2 capsaicinoidd) 3}3E 2
uf) &9t AT} capsaicing 10022 & o) dihydrocap-
saicin 63, nordihydrocapsaicin 11, homocapsaicin 5,
homodihydrocapsaicin 322 Hn@ ZARY2 7]Fo
o & 9o $££8- o] F & capsaicin} dihydrocapsaicin
< 43I Th 2 Z 3} Table 30|49} o], &3 Bt
capsaicin®} dihydrocapsaicin®] F=x 22t 114, 54
mg%=2 YElgow wleuto] capsaicin?}  dihydro-
capsaicin®] Fx ¥ 2k 149.1, 66.0 mg%E Ve
(Table 3).
KSTFA ol A= capsaicin $H3F 42.3 mgh%E 7|2
g gta} - gte) Z1Eo R Bt lem, A4
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Table 3. Capsaicinoid content and ASTA color
value of mild and hot red pepper powders

Mild red pepper  Hot red pepper
powder powder
Capsaicin 11.4 mg% 149.1 mg%
Dihydrocapsaicin 5.4 mg% 66.0 mg%
ASTA color value 63.14 116
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Fig. 1. Change of pH during the storage of
Kimchi at 5C.
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Fig. 2. Changes of acidity during the storage of
Kimchi at 5C.
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Fig. 3. Changes of total plate counts during the
storage of Kimchi at 5C.
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Table 4. Sensory evaluation éccording to capsaicinoid content

Scoring score(M+S.E.M.)

Sample No. of men —
Color Taste Flavor Acceptability

Control (mild) 31 3.35%0.13 2.1940.19 2.61%0.19 2.520.18
Hot 31 4.55 0.11%** 2.870.17** 3.10x0.16* 3,160, 14%*

Significantly different from the control group (*: p<0.0S, **: p<0.01, ***: p<0.001).
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Fig. 4. Changes of lactic acid bacteria during
the storage of Kimchi at 5C.

tl, o] ® &3 AR HiHFFE 8.2 log cfufg, W&
AxlE 8.0 log cfge & U E A9 e FEO R
UEbstT Fig 49] A#2 Hol wjf n&7H7t &3
TE7HRC vl i A $21S AAlS=d B
FE VA E Aoz Hlth

Fig. 1~49] A5 M2 vlus) BA 739
713ko] F7hete]l W& pH, 4%, Fd B R
T 59 ¥zt S B v o 237 AA

& tha AN vk gout AR e

R L S )
foh 3l o3

ey O
I
poos
o
=
Ho
ho)
%
I
M
N
it
il
2
BN
2
oy
®
i

N
-

5741 A7He Table 49} ) 2, ML wjeu 31
22 Az AA7t 4552 £ %oz Az
Bt} 493 (p<0.001)2.2 =gtom vhp<0.01)7
P0.09)% &3 nE7FRE A3 4
AFE BEAoh dAHQ 7ZEE ¢ 3K
EAI(3.16) YEh v & ste 2 Az 3

E Aoz et

Hir O{H u& >-l)1'
=)

rlo

2 o

T aF7HEe Wi nR7HRe AR, cap-
saicin, dihydrocapsaicin % 2 ASTA #& 23315
th aEln § n371RE ol 43l AXE Az,
5t 1T s4A719A pH, A%, S, ikt
53 B5 52 2PeAGTh 23R dugre
FBIEE 13.2~13.5%, 3]E3e 53-54%, ZEH
12.2~13.2%, ZAMF 10.2~11.9%, &85 57.0~58.1%
Hl Aom vehydth <8 5o capsaicin?} dihy-
drocapsaicin®] FE+ 212t 11.4, 5.4 mg%= JEGEC
w, vf-29te] capsaicin®} dihydrocapsaicin®] %= Zt
7} 149.1, 66.0mg%= VFEVGT) 18] 1 <38 vt} v)$
o] ASTA Zto] Z+7} 63.14, 1160t} Axje] AS
pHE %3 7123 1220744 1= v 12 ¥ls) pHr}
Tha Bgkon, 7 o] 3 pattemo] 24Tk A=ef 7
= 18Y7HA 9 237} e w7 depgeh 2]
o &3 AX e} vl AA FdrE 242 57, 6.7 log
cf/go| o}, WavE HEHA 3Ll 11 $=7} 2o}
Aoh7t 64 FHE vl AR M gas o HE e
A JeErAT Ziktaee) Bsle Faaet 1
7dako] Akt 12la wEe] SlojA AAA
7152 wE B3.16)0] 3 B(2.52) Bt} #A| Ve
v o2 uzr R A2 AR Hdsste AR
Uepge

11

PnES

1. Shim, HH and Lee, SR. Quality attributes of Korean
red pepper according to cultivars and growing areas.
Korean J. Food Sci. Technol. 23(3):296-300. 1991

2. Lee, KE, Choi, UH and Ji, GE. Effect of Kimchi
intake on composition of human large intestinal
bacteria (in Korean). Korean J. Food Sci. Technol.
28(5):981-986. 1996

3. No, HK, Lee SH, and Kim, SD. Effects of ingre-
dients on fermentation of chinese cabbage Kimchi. J.
Korean Soc. Food Nutr. 24:642-650. 1995

4. Cheigh, HS and Park, KY. Biochemical, microbi-



Vol. 18, No. 1(2005)

10.

11.

12.

ological and nutritional aspects of Kimchi(Korean
fermented vegetable products). Criv. Rev. Food Sci.
Nutr. 34:175-203. 1994

. Park, KY. The nutritional evaluation and antimuta-

genic and anticancer effects of Kimchi. J Korean
Soc. Food Nutr. 24:169-182. 1995

. Kim, SH. Comutagenic and antimutagenic effects of

Kimchi components. PhD Dissertation, Pusan Natio-
nal Untversity, Busan, 1991

. Ha, JO. Studies on the developments of functional

and low sodium Kimchi and physiological activity of
salts. PhD Dissertation, Pusan National University,
Busan, 1997

. Park, WP, Yoo, JI and Lee, MJ. Kimchi quality

affected by the addition of acetic acid solution
containing calcium. Korean J. Postharvest Sci. Tech-
nol. 8(2):151-156. 2001

. Yoo, EJ, Lim, HS, Kim, JM, Song, SH and Choi,

MR. The investingation of chiosanoligosaccharide for
prolongating fermentation period of Kimchi. J.
Korean Soc. Food Sci. Nutr. 27(5):869-874. 1998
Son, YM, Kim, KO, Jeon, DW and Kyung, KH. The
effect of low molecular weight chitosan with and
without other preservatives on the characteristics of
Kimchi during fermentation. Korean J. Food Sci.
Technol. 28(5).888-896. 1996

Lee, HY, Park, SM and Ahn, DH. Effect of storage
properties of pork dipped in chitosan solution. J.
Korean Soc. Food Sci. Nutr. 32(4):519-525. 2003
Mheen, TI and Kwon, TW. Effect of temperature and

salt concentration on Kimchi fermentation in Korean,

13.

14.

15.

16.

17.

18.

19.

20.

e AR e 33T A2S BA B4 54 93

Korean J. Food Sci. Technol. 16(4):443-450. 1998
Ko, YT, Hwang, JK and Baik, IH. Effect of Jeotkal
addition on quality of Kimchi. Korean J. Food Sci.
Technol. 36(1):123-128. 2004

Park, SH and Lim, HS. Effects of red pepper, salt-
fermented anchovy extracts and salt concentration on
the tastes of Kimchi. J. Korean Soc. Food Sci. Nutr.
32(4):519-525. 2003

&&= AAY 7led Y. 4
55. 2001

AOAC. Official Methods of Analysis. 15th ed.,
Association of official analytical chemists, Washing-
ton, D.C., USA 1990

Ku, KH, Kim, NY, Park, JB and Park, WS.
Characteristics of color and pungency in the red

3L pp. 44-

pepper for Kimchi. Korean J. Food Sci. Technol.
33(2):231-237. 2001

Todd, PH, Beninger,. MG, and Biftu, T. Determi-
nation of pungency due to capsicum by gas-liquid
chromatography. J. Food Sci. 42:660-668. 1977
Park, WP, Park, KD, Kim, JH, Cho, YB and Leg,
MI. Effect of washing conditions in salted Chinese
cabbage on the quality of Kimchi. J. Korean Soc.
Food Sci. Nutr. 29(1):30-34. 2000

Choi, SY, Lee, MK, Choi, KS, Koo, YJ and Park,
WS. Changes of fermentation characteristics and
sensory evaluation of Kimchi on different storage
temperature. Korean J. Food Sci. Technol. 30(3):
644-649. 1998

(20053 29 74 H<4 2005 29 28U AjE)



