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Abstract

This study was carried out to investigate the changes in the quality characteristics of Kimchi with mashed
red pepper (Capsicum annuum L.) added during 12 days of fermentation at 20°C. The moisture content of Kimchi
increased according to the addition of mashed red pepper, whereas the crude protein, crude lipid, and crude
ash content decreased. The total bacterial and lactic acid bacterial counts of Kimchi with additional mashed
red pepper sharply increased until the 2 day mark, then gradually increased thereafter. The initial pH and total
acidity of Kimchi with additional mashed red pepper showed a range of 5.67~5.88 and 0.18~0.21, respectively.
The pH and total acidity rapidly changed within a range of 4.26~4.72 and 0.50~0.70%, respectively, until the
2 day mark. The reducing sugar content sharply decreased until the 2 day mark, then gradually decreased
afterwards. It decreased with increasing levels of mashed red pepper. A sensory evaluation indicated that Kimchi
with 50% or 75% additional mashed red pepper was better than that of other Kimchi.
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M OB 2o QFEE dE] F 87 A9 A=FI tEof 5t
A7 FoZ AREZHN AAAR AGAFLZ AR
A= B4, 1, 157, A2 5 2o SYuErY 7] Al HB).

A AE LEAF F shtE AH g, 7714 I3 (Capsicum annuum L) 7FA 3ol &3k thd A
& FF FAoE 3 A wAE = gle ZEAEZ AAHSZ SEyetddA 7Hd wol A4k, 4|
Fag A Fotr12). HA O TR AMEG Az el ol g SAEE] 549 shuE AEw et o,
e} o9 theFste] oF 1001 F e o221, YA o R X A A, 1327, AR 2 AF 28 T2 FHAsE)
= A7V, vk, A%, I AR 5 RFAECE HUEd Al AHEE I AEH9,10). AX], 3, AZEF F 2H| g0
(34). AA = do] gar Aol d{¢ vigwl, #7149 3 ol g EHE IFE FIAFE FEEH Ax FH T 12T
o] Fof YUt oz 4% A FolH, ALY EAY P2 Fo] o] &Y TauFo] £ 3YxA 1082
vitamin, carotenoid, flavonoid, polyphenol <] phyto- o AFHH, 714zl 1 tsdtr] wol AaF A
chemical® L& F Zibgto] 93] AAAHE gt & 2 A7 Aol ol d] diFEe] 11X F HA3EA AF
715 2 A E Y] dAMIE ] HrEo] o] FAE, WY AZ7FFE Vg EHA AG-fE - E Ut 159
7, & A Ay, Gikslag S 2EE A 5 theks EFAS FA93he 24 A4 vl ok AEoH, dx13
a7t e Aew BuEy JAoG-7). A E 20013 = F4 #HL T2 YTH 848 Agd 3 Hrise Ao
AXFFAA LI N CodexitAe] A= A1, 20061 ) 2 g a(11,12), a5 3] HA A4 = capsanthin
= A7 A E A Health#A| ol 29 d9] &80, 17 3} capsorubin®] HHEES X5 YJon, wEhal MA=
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Mz 2 e

o %ﬁf& W3 vls, A7, 9 Bx oA, WA
1A s dA A Fhekdar, w5
= S ARt 1FE 20119 E 2¢
T Hol A AldA ] A4
Aottt TR %%Zﬂiﬂi 1—%—3 600(301]}\1 48
al WS o] &3t
AXE& APE 247 ](Kyeong Chang Machinery Co.,
LTD., Seoul, Korea)Z 63] WH& HE 3t A|xs1H, A
TaFe 7198 E471(HR-2870, Philips, Amsterdam,
Netherlands) 2 1#3F 25 3te] &g & A3

Table 1. Ratio of ingredients for Kimchi preparation

HFE 45583 3 217} 3x3 cme] AVE AE F ujE

2 et 109 23896 1447 AT
H & 525 F9 33 AH3 oF &
Zo| wjFo} RASEE &3ttt vidllE b 1
Z7t e} vt T g FRIHS 54 _J(Table 2) % 1
Z71 UiHl 0, 25, 50, 75 2 100% H7FstE e A Z3 14X
= Zgogd A3 (Cleanwrap, Gimhae, Korea)dl 200
g gol 20°Coll A 1447 At 29 7+ o2 ARt
G TH5,17,26).

a1
=
=2
01,

§_ < Table 13}

QHIME
X9 AR B AOACH Q27 3t =43}
Aot FEFHEHE 105°C Ad7iEd, 2eWd e semi-

micro Kjeldahl', ZA% &2 Soxhletd, 3% HFS
550°C A3 33ty A8t A3

Z=32 9l ML =X

AR 25 goll WS 225 mLE H71sle] 2EwA (Bag-
Mixer 400, Interscience, Saint Nom, France) 2 187} 28
gt 5 ol 1 mLE FHdte] BEFE 4 ARE 108 34
Hez 48 Td 5482 349 100 uLs plate
count agar(Difco, Detroit, MI, USA) B X o] =&3}o] 35°C

ol A 4817k v Fst ATt ikt S 34 Y 100 uLE
Lactobacilli MRS agar(Difco) v X|ol] =3}e] 25°Coi A
48A17F Ft vl v BAE F2Y & AFSAch
ZF2Y = AA 1 g3 F2Y FA G (colony forming
unit, CFU)9] &2 o2 FAFATH2R).

pH & BAE

A2 100 g& £47](HMF-570EO, Hanil Electric, Seoul,
Korea & 383+ #4313 399] AZE o] 3le] o33t ¥
7 iz} g Abgshe] plist FAEE ZYSH pllE pH
meter(Orion 4 STAR, Thermo Scientific, Beverly, MA,
USAZ A9, 45+ 934 10 mLE F35ted 0.1
N NaOH=Z pH 837+#] # 4 3te] A8 NaOH 8¢ mL
FZ lactic acid (%) 2 gakste] UER ATHR20).

Ration of materials

Ingredient (g)

MK?”-0% MK-25% MK-50% MK-75% MK-100%
Mashed red pepper 0.00 5.79 11.58 17.37 23.17
Red pepper powder 3.50 2.63 1.75 0.88 0.00
Brined Chinese cabbage" 100 100 100 100 100
Garlic 14 14 14 14 14
Ginger 0.6 0.6 0.6 0.6 0.6
Shallot 2 2 2 2 2
Anchovy sauce 2.2 2.2 2.2 2.2 2.2
Sugar 1 1 1 1 1

DChinese cabbage was brined in 10% salt solution.

MK is the abbreviation of Kimchi containing mashed red pepper. Mashed red pepper was added at a ration of 0, 25, 50, 75 or

100% base on red pepper powder dry weight, respectively.
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Table 2. Proximate compositions of Kimchi added with mashed red pepper

Samples Moisture (%) Crude protein (%) Crude fat (%) Crude ash (%)
Mashed red pepper 84.55+0.027 2.46+0.03 1.80+0.04 0.880.02
Red pepper powder 12.47£0.26 13.93£0.07 10.74+0.44 5.19+0.05
MK"-0% 86.88+001"" 2.05+0.03" 0.35+0.02" 3.00+0.03’
MK-25% 87.74+0.01 1.97+0.04" 0.33i0.03db 2.96+0.03/
MK-50% 87.93+0.14° 1.95+0.03" 0.31+0.03" 2.94+0.04
MK-75% 88.46+0.03 1.91+0.06" 0.31+0.04" 2.84+0.05"
MK-100% 88.55+0.09 1.90+0.04" 0.29+0.01° 2.81+0.03"

})Abbreviations are the same as in Table 1.
YMeans of triplicate determinations =SD expressed.

YValues with different superscripts in a column are significantly at p<0.05 by Duncan’s multiple range test.

sielc a2
A0 BUY de £2 2 AR 05 g9 2

50 mLE 7184 200 rpmoll A 3A17F R 8 FE3H3 T
-2 Whatman No. 2 A2 4343 & 50 mL=E A
o DNSHo g 23392, glucose(Sigma Co., St. Louis,
MO, USA)E REEAR ot dold F HFH 2T
Al59 AT S FIATH29).
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—_o o

R ERE G W AZT AA ) FEHE B
FAFH FAFYANY FHEALY A7 10904 4
B5H, By 2L BABR B SRS AAHES
A9 E o HIhE QMG BN DHFS A WA
Hoh WG F AFHIOM, & A NES Hh F W=

22 SPSS 5 A 2 13 (Statistical Package for
the Social Science, Ver. 12.0, SPSS Inc., Chicago, IL, USA)
S o] &3td 7t AT Wy AFARE A& A E
7Fe] x}o] H§-F-= one-way ANOVA(analysis of varia-
tion)Z #2413+ 5 Duncan’s multiple range testE ©]-8-3}o]
p<0.05 FFAA fFrolds AP A

NE
FARRE e dERiTh A ERE A7
2 PR ) S8, o 24T L 232

86.88~88.55, 1.90~2.05, 0.29~0.35 & 2.81~3.
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Fig. 1. Changes in total bacteria (A) and lactic acid bacteria
(B) colony count of Kimchi added with mashed red pepper
during fermentation for 12 days at 20°C. MK-0%, MK-25%,
MK-50%, MK-75% and MK-100% are abbreviations of the same
as in Table 1.
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WERATH(20,31).

s HIF AXe =4 & pH Y B4tz H#Hs)
A E s JrhES gEletd Az AAY 54 F
pH W35 543 d7+= Fig. 29 2t 25 %9 pHE
567~583 W R w33 HJF AV A& & AL
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3FAaL, MK-0%¢ll A4 7}Z 2 S Holy w3 uE A
7hgo]l S/ 4= pHe Hadhe S BAth 4 49
AoE 404~409 2 A8 F & X}o]S Holx gon
%A 129 A 71A] 389~3.93 MY E pHE AMA 3] Aiste=
Ao R Ueth 4 F AX 9 pH Wste duo Ha2
Tof wel xpo]E HolA vk iAo g RFLET FSF
5 @73l §438] pH7F A4S § A8 HAste P
< Uepdth X 434 F pHY 4 @42 HEvt
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g wet AR el EAste frejotv]=sl, oA 7
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Fig. 2. Changes in pH of Kimchi added with mashed red pep-
per during fermentation for 12 days at 20°C. MK-0%, MK-
25%, MK-50%, MK-75% and MK-100% are abbreviations of the
same as in Table 1.
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Fig. 3. Changes in total acidity of Kimchi added with mashed
red pepper during fermentation for 12 days at 20°C. MK-0%,
MK-25%, MK-50%, MK-75% and MK-100% are abbreviations
of the same as in Table 1.
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Fig. 4. Changes in reducing sugar contents of Kimchi added
with mashed red pepper during fermentation for 12 days at
20°C. MK-0%, MK-25%, MK-50%, MK-75% and MK-100% are
abbreviations of the same as in Table 1.
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Table 3. Sensory characteristics of Kimchi added with mashed red pepper
Sensory Fermentation MEK"-02% MEK-25% MK-50% MK-75% MK-100%
characteristics period (days)
2 5402077 630+1.34" 610152 5.90+191" 410+1.66"
Color 4 400+1.25° 480+1.75 5.40+2.27" 560+1.65" 5.00+1.49°
010 6 510+1.85° 510=137" 5.40+0.84" 540+1.71" 440+1.71°
8 4.00+1.49" 490+1.29" 530+1.64 550+1.08 5.60+0.84
2 4.90+1.97" 5.60+1.71" 5.40+1.43" 5.30£1.57" 520£2.25"
Flavor 4 4.00+1.05" 5.00+1.15" 4.90+1.66" 480+1.23" 460+1.35"
a 6 490+1.45" 490+1.37" 470+0.67 4.80+1.32° 440+1.17"
8 4.30+1.34° 480+1.55" 5.00+1.94° 5.00+1.05" 450+0.85"
2 4.30+2.36" 4.10+1.85" 4.30+2.00" 4.20+2.10" 4.30+2.11"
Sour tast 4 470+1.95° 510+1.73" 500+1.25" 5.30+1.49° 550+1.78"
our taste 6 3.60+1.17° 4504158 3.70+1.16° 4.00+1.94° 4.40+1.90°
8 3.70+157" 4.00+2.16" 4.80+2.15" 470+157 350+1.35"
2 530177 5.20+1.48" 5.70+1.42° 6.00+1.49° 5.70+1.95
Crunch taste 4 5.00+1.49 5.60+1.26" 6.30+1.49" 530+157 590+1.37"
6 460+2.17" 550+1.58" 5.10+1.52" 5.40+1.78" 4.80+1.40"
8 420+1.75" 520+1.35" 450+1.35" 540+1.35" 450+1.43"
2 5.00+1.56" 450+158 5.10+1.37" 5.30+1.89° 460+2.32°
Overall 4 450+1.18" 460+1.35 550+2.12° 550+1.51° 490+1.66"
acceptability 6 4.30+1.64" 480+1.23" 4.40+0.84" 450+2.07" 4.10+1.91°
8 3.70+0.95" 4.00+1.70° 470+1.64 510+1.73" 3.80+0.79"

‘I)Abbreviations are the same as in Table 1.
Means of triplicate determinations+SD expressed.

YValues with different superscripts in a row are significantly at p<0.05 by Duncan’s multiple range test.
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