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Abstract

This study investigated the spicy hot flavor related quality characteristics of baechu (Kimchi cabbage) Kimchi prepared using hot
pepper powder in various capsaicin levels during 8 weeks of storage. The pHs in the Kimchi samples were in the optimum range of the
pH 4.2-4.5 due to the relatively low storage temperature of 2°C during the entire storage periods. The L, a and b values of cap-150
sample group were significantly higher compared to those in the other samples at 8 weeks of storage. Grading hotness of the Kimchi was
significantly clearly separated when varied levels of hotness for the hot pepper powder were used at 2-4 weeks of storage (p<0.001).
Sensory spicy hotness of the cap-40 showed significantly the lowest with values of 4.57-4.38 representing mild hot:, that of cap-85 was
medium hot with values of 5.81-6.00; and finally, that of cap-150 showed the values of 6.86-7.14, representing strong hot flavor at 2-4
weeks of storage (p<0.001). The grading of spicy hotness in the Kimchi increased by about one level at the optimal edible periods due to
the leaching out of capsaicin from the hot pepper powder for those storage periods. Thus, the increased hotness of the Kimchi in the
optimal edible periods should be considered when the desired hotness of the hot pepper is chosen for the Kimchi preparation. The
hotness decreased as the organic acids were generated during ripening by the 8th weeks of storage.
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o AEsst Al GAE FESte] YAkelal ol 60
mg% ©]74Fo]™ w1k 30-60 mg%-S BE Uk 71 o]ah=
£ggto 2 RS uh 9 (Han ES 2001, Jeong EJ 5
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Table 1, Formula in the Kimchi preparation

unit : g(%)
Ingredient Composition
Baechu (Kimchi cabbage) 5,000(100.0)"
White radish 500(10.0)
Chinese chive 250(5.0)
Welsh onion 250(5.0)
Crushed garlic(fresh) 100(2.0)
Crushed ginger(fresh) 50(1.0)
Red pepper powder(dried) 225(4.5)
Fermented anchovy juice 250(5.0)
Glutinous rice pastel) 425(8.5)

" The rate of ingredient to Baechu(kimchi cabbage)
? Glutinous rice flour : water = 1 : 10
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Acidity(%,as lactic acid) =

0.1NNaOH(m L) < 0.009 (coef ficientof lacticacid) X F
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=100

3. M

A ZEY s Fyael 8700 Hop B A%
Al (Color JC801, Color Techno System Co., Ltd., Tokyo,
Japan)E AH&3te] ZA3Ath M= L (lightness), a
(redness), b (yellowness)Z o2 SA3IH oM, oju EF
Ao g2 Mt (L=98.66, a=0.03, b=0.58)2 A&+t
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Lammas Road, Godalming Surrey Gu 7 1YL, Surrey, UK)
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speed 3.0(mm/s), test speed 3.0(mm/s), post test speed 3.0(mm
/s), time 2.0(s), trigger force 2.0(g)°] AT
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M= 7]-31-1‘4-(J1n SK & 2006). Jeong EJ 5(2005)%]

ol 24 A% 2ol e Al phr) 5 7
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AEZ2A AT AR 2FAAE 0.24-0.29%2] MY =
fro|Zl atolE Rolx| gtirl A4 47ate] FYAtol4l
SheFo] Ee cap-40 AlET0] 043%E ooz e
AINE BA O p<0.001), & A2l A LTAIHA 8
Fa = 0.71%2] HOZ cap-150 AlS73 A #213
°Z E2 S YERNATHp<0.001). A FFEO| 3
=7 AR mlo] 7P £L& Al7|ola, AT 1%E
st FHer|7b HE AU 25tez Qe FHo)
AstEthHa DM 2003). ¥ A2} A4 717PE = HAL
o]l ol et &E«l ztolE Holzl AT A4 8
F7HA BRE AZETOA 0.62-0.71%2 HZ&7]9] Ale
12121 0.6-0.8%(Lee KH 5 1991)jol] <31 7] W&ol
A9 H H<=xr] FHo] FAHNS AR Aednh

2, Mo

mj&uk S50 g8 F& 1R E A3 1x)9
AT ZA A= Table 33 2o X 52 HE(L)
=443 A% 0520l = cap-40 Ali%ﬂr cap-150 A&
o] 247} 36.967 38.030.E WMEI} L AAES BTt

(p<0.01). A 459} 6Toﬂt cap-85 AlZEo| 2zt
36.87(p<0.05)F} 36.57(p<0.01)2] FSZE cap-150 Al
of H&| E2 WHEE YT AF 8FAbl=
cap-150 AlBi0] 36242 Fo|lHow =& 7S Uehy
HA YApol Al FEFo] BErE WLyl w2 AyE B

ATHp<0.001). A ==9] A %) F445% A% 0F
2toll= cap-85 AlEH cap-150 AlETto] 742} 22.399}
22842 AT} =& AFNE HATHp<0.01). A% 45F
9} 6FAtolE cap-85 AlFTol ZM 24.83(p<0.001)}
23.23(p<0.01)¢] o= AHME7}l o ARNE BT} A
A 8F Aol = cap-150 AlBT0] 26.559] FAE FolZF o
2 =2 HAAEE YEMITHp<0.001). & AGe] A

Table 2, The pH and acidity of Baechu kimchi using spicy hot flavor graded hot pepper powder

Storage periods (week)

0 2 4 6 8 Mean
cap-40 5.600.03 5.72+0.02° 4.82+0.02° 4.62+0.03" 4.38+0.02° 5.03+0.56"
- cap-85 5.70+0.01° 5.72+0.01° 5.27+0.00° 4.55+0.01° 4.53+0.01° 5.15+0.55°
P cap-150 5.72+0.01° 5.72+0.01° 5.64+0.00 4.57+0.00° 4.41£0.01° 5.21+0.61°
F value 4427" 0.06 6559.00"" 9.56° 92.63" 0.41
cap-40 0.29+0.02° 0.24+0.03" 0.43+0.01° 0.42+0.01° 0.7120.01° 0.44+0.17°
Acidity cap-85 0.26+0.01° 0.26£0.01° 0.47+0.00° 0.41£0.01° 0.62+0.00° 0.40+0.16°
(%) cap-150 0.26+0.01° 0.26+0.01° 0.51+0.00° 0.41+0.00° 0.700.01° 0.4120.19°
F value 5.20 0.87 6559.00"" 9.56° 138.73" 0.19

Data represents mean+SD.

The same superscripts in a column are not significantly different each other at p<0.05 level by the duncan's multiple range test.

"p<0.05, “p<0.01, ""p<0.001
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AZTHE Ae] ol Hoe tE F59 I
o ERg #aAAGS AXHA APEE fr)4ate
7hE FAEo] FallEo] afre] Ajo] WElE] ujEo
(Kim IK 5 1997) 7|&9] Ao} zolE Bl Zlolgt A
Zthh, 712 &9 (b)) SAAT A 0FA}d =
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29 2ol Fal9} pH WSl wje ARz W
o, 2P| AT Aste] HE, AT D FYE}
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o Molx 1 ol% AT ASE U] PR &
HES Mo WA & dom s B a7
3} qAolle] FHeFo] B cap150 ABTE AR 7]
2 248 OE Azesd vl B 445 2 %
b folHow we AvE Holn, RAelal el B
& AgTel wal A%7le] %A Eushs Ao B
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3. 4

&8t wol e F& AR E Az XY A
5 574 A= Table 49 2ok A 719 Ax =4
A3 A 4F2 = cap-85 A BT cap-150 Al 5T
o] Z+7} 4563.4 g} 4293.7 g°] ZHO.Z cap-40 Al 2
Ha) fFolzow & AEE WER ATHp<0.001). 7
A Qo] AE SAHAYN BE A7 A FA 2t
o] F Ho|A goH, £7] A=Y /108 = 2 4
E YUetdlth A9 2719 A& W AR JA B

A7z A Aol 4l gHaFel mE Fo]Hd Aol &
HolA] ekttt AR = AA7ke] A e wef a4
Zh-gol| ot Heldo] FstE Qlste o] s}
Ho} Ax7t 2438 B thKim GR 5 2010). Kim YK
o} Lee GC(1999)2] 71E4HS H7Igk AA 9 Axes &
3 2710 A7t S7Feh sAd o] P wel HA}
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< Yt T £ AT s BE AET
A AR 2719 A= HlE] A 45 o] FHE HET}
43 ZF7lEe 235 Roln Kim YK Lee
GC(1999)2] AFetE tha AolE HA oY Mo EK &
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Table 3, Hunter's color value of Baechu kimchi using spicy hot flavor graded hot pepper powder

Storage periods (week)

0 2 4 6 8 Mean
cap-40 36.96£0.88°  34.72+0.13"  34.32+£1.03b  35.75+0.41°  35.36£0.00c 35.42+1.09°
i cap-85 3537+0.12°  36.40£1.16°  36.87+0.70°  36.57+0.38"  36.10+0.09° 36.26+0.75"
cap-150 38.03£0.45°  35.73£0.60"  34.21+0.38°  34.15+0.73°  36.24+0.06" 35.67+1.55"
F value 19.93" 6.44 8.18" 25917 196.75™" 2.02
cap-40 16.98+1.53°  2045+0.28"  19.974#0.56c  23.28+0.07°  25.25+0.13" 21.1943.02°
cap-85 2239+0.17°  2291£121°  24.83£0.14°  2323+0.61°  24.88+0.11° 23.65+1.18"
: cap-150 22.84£1.14°  22.73x0.68"  21.82+0.13°  21.80£0.42°  26.55£0.27° 23.15£1.90°
F value 4052 6.37 140.49™ 2136 73397 540"
cap-40 13.94+047°  2027+0.51°  20.07+0.83°  25.03£049°  26.95+0.23" 21.25¢4.71°
. cap-85 20.60+0.16"  21.2842.06"  24.18+0.76°  23.85+0.26"  26.57+0.14° 23.2942 38"
cap-150 20.45+0.68"  21.87£0.92°  20.91£027°  2547+037°  28.78+0.14° 23.5043.32°
F value 243.19™ 2.93 21.56" 21817 114.64™ 1.78

Data represents mean+SD.

The same superscripts in a column are not significantly different each other at p<0.05 level by the duncan's multiple range test.
DL, Light scale (100 = pure white, 0 = black); a, redness(+100 = red, -80 = green); b, yellowness(+70 = yellow, -70 = blue)

"p<0.05, “p<0.01, ""p<0.001
ghara)F 2 e 2heks) 2] A 303 A 135 (2014)



o oot S8t M bR Az iR o) ostety BsH 54 27
Table 4, Hardness of Baechu kimchi using spicy hot flavor graded hot pepper powder
Unit; g
Storage periods (week)

0 2 4 6 8 Mean
cap-40 650.0+30.7° 786.4£1442"  1911.04264.5° 4390.2+1219.4" 4689.8+497.3" 2485.6+1868.2°
cap-85 681.0+£130.3" 582.8+88.9° 4563.4£70.9"  4978.9+599.5" 4584.4+547.0" 3078.1£2096.9°

Stem cap-150 756.8+112.4° 750.5+54.5" 4293.7+615.7"  5403.6+820.7° 4731.4+680.9" 3187.2+2140.8"
F value 0.63 228 69.44"" 1.06 0.84 0.51
cap-40 65.7£10.8° 97.0+£12.9* 596.0+£135.0° 509.2+22.7° 654.3£171.2* 384.4+273.7°

leaf cap-85 77.8+£39.7° 66.1£16.4" 489.5+117.9° 633.8491.7* 655.7£294.9* 384.6+298.7"
cap-150 68.2£12.6" 68.8+26.3* 420.4+147.8" 457.1£179.0° 497.8+94.5° 302.5+220.9°
F value 0.19 2.11 3.39 1.32 1.08 0.47
cap-40 705.7+45 .4 679.1+173.3"  4049.74247.1° 4752.3+1246.8" 5150.8+286.6" 3067.5+2099.9°
cap-85 704.4+120.7* 655.9+57.7* 5037.7£172.2"  5669.7£1093.8" 5124.9£665.2" 3438.5+2392.9"
Stenrtleaf cap-150 645.8+74.3° 641.8+113.5"  4903.9£870.1°  6206.1+491.1"  5007.4+849.7" 3480.9+2494.5"
F value 1.70 2.87 342 1.46 0.15 0.14

Data represents mean+SD.

The same superscripts in a column are not significantly different each other at p<0.05 level by the duncan's multiple range test.
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Table 5, Sensory characteristics of Baechu kimehi using spicy hot flavor graded hot pepper powder

Storage periods (week)

Attributes Mean
0 2 4 6 8
cap-40 6.62+0.92° 6.81+1.21° 4.95£0.97° 5.52+1.03" 5.81+0.98" 5.94+1.20°
Darkness cap-85 5.33+0.66° 6.05+1.12° 6.19+0.98" 4.62¢1.07Z 6.43i0.87z 5'72ﬂ'152
cap-150 3.81+0.68° 4.90+1.14° 6.67+1.06" 4.62+0.80 471127 4.94+1.37
F value 7235 14.07" 15717 5917 1395 21117
Fresh, cap-40 6.05+1.53" 6.05+1.50° 1.76+1.18° 3.5241.03° 2.76£0.89° 4.23+1.95°
Green cap-85 5.43+1.60° 5.86+1.24° 6.14+0.96" 4.19+1.08° 2.86+0.65° 4.90+1.66°
cabbage cap-150 5.62+1.77 5.62+1.12° 5.86+1.42° 5.86£0.91° 3.7120.90° 5.33+1.49"
aroma F value 0.78 0.58 49817 28.86 825" 1749
cap-40 2.101.14° 3.38+1.69° 6.67+1.24° 6.19+1.08° 5.52+1.40° 4.7742.18°
Sour aroma cap-85 2.10+1.34° 3.62+1.77° 2.90+1.18" 5.38+1.16° 5.57+1.03" 3.91+1.89"
cap-150 1.95+1.07° 3.62+1.36° 3.71+1.76° 3.5241.25° 3.76+1.09 3.31+1.48°
F value 0.10 0.15 41237 2797 1617 2595
Fermented cap-40 4.76ﬂ:1.45: 4.05:&1.53: 3.62+1.07° 3.67+1.15° 3.86i0.79f‘ 3.99+£1.27°
ceafood cap-85 5.05+1.75 4.62+1.66' 4.95+1.36° 3.6711.432 3.95i0.92; 4.45+1 .53*‘b
o oma cap-150 4.67+1.71° 5.10+1.55% 4.81:41.63° 2714145 3.2420.70 4.10£1.67°
F value 0.31 2.35 5.99 4.06 4.67 3.46
cap-40 3.29+1.42° 4.57+1.47° 438+1.91° 3.76£1.37 4.00+1.22° 4.00+1.54°
Spicy cap-85 5.19+1.60° 5.81+1.33 6.00+1.14° 3.95+1.36° 4.48+1.25° 5.09+1.53°
hotness cap-150 5.57+1.57 6.86+1.06" 7.14+131° 6.29+0.85" 6.57+0.93" 6.49+1 27"
F value 1328 1592 17.83"" 3150 29387 88.22""
cap-40 1.7140.72° 2.76+1.33" 6.81+1.44° 6.10£1.09° 6.71%1.10° 4.8242 44°
Sourness cap-85 1.76+0.94° 3.19+1.40° 3.95i1.502 5.48i1.082 6.90i0.102 4.26+1.15
cap-150 1.90+0.83° 3.33+1.53" 3.95+1.60 3.57+1.25 5.71+1.31 3.70+1.79°
F value 0.30 0.99 2428 28.01 649" 1733
cap-40 5.62+1.53 5.62+1.50° 5.33+1.02° 471+1.01° 6.00+0.95 5.46+1.28
Salfiness cap-85 5.90i1.51f‘ 6.10i1.09f‘ 6.10+1.48" 4.43+1.08° 6.33i1.20i 5.7711.44*’}’
cap-150 5.52+1.54° 6.10+1.37* 6.90+1.18" 5.90+1.70" 5.14+0.65 5.91+1.44°
F value 0.35 0.90 848" 7.64" 835" 3.78"
cap-40 2.33+0.97° 3.24+126" 2.62+1.07° 5.14+131° 5.43+1.12° 3.75+1.72°
Savory cap-85 2.38+0.07* 3.29+0.90" 371127 5.19+1.25% 5.00+0.84% 3.91+1.50"
taste cap-150 2.67+1.02° 2.95+0.92° 3.76+1.34° 3.52+1.75° 5.81+1.25° 3.74+1 .68
F value 0.66 0.61 560" 8.63"" 2.86 0.64
cap-40 5.05+1.53° 5.14+1.65° 5.76+1.18° 5.29+1.42° 5.62+1.47° 537+1.46°
Chewiness cap-85 5.95+1.28" 5.52+1.44° 5.57+1.47" 5.5240.93° 5.52¢0.93Z 5.62+1.22°
cap-150 5.19+1.97 5.33+1.43" 5.76£1.41° 6.33+1.32° 4.5241.12 5.43+1.57
F value 1.90 0.33 0.15 4.03" 526" 1.15
cap-40 5.81+1.29° 6.29+1.27° 5.90+1.18° 5.29+1.01° 4.95+1.75" 5.65+1.38
Crispiness cap-85 6.19+1.21° 5.90+0.10° 6.14+0.91° 5.3310.972 5.24£130° 5.76+1.14°
cap-150 6.62+1.16" 5.76+0.77" 6.48+0.87" 4.29+1.10 6.00+1.34° 5.83+1.34°
F value 224 1.43 1.75 719”7 2.76 0.65

Data represents mean+SD.

The same superscripts in a column are not significantly different each other at p<0.05 level by the duncan's multiple range test.

"p<0.05, “p<0.01, ""p<0.001
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Fig. 1. Principal component analysis on the oapsaioin” contents
and sensory attributes? of kimchi.

b cap-40, 85, and 150; capsaicin contents of 40, 85, and 150

mg/dL, respectively.

D FGA, fresh green cabbage aroam; SOA, sour aroma; FSA,
fermented seafood aroma; SHF, spicy hot flavor; SOF, sour
flavor; SAF, salt flavor; SAT, savory taste; CHE, chewiness;
CRI, crispiness; DAR, darkness of kimchi juice;
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Table 6, Acceptance of Baechu kimchi using spicy hot flavor graded hot pepper powder

Capsaicin contents

Attributes F value
cap-40 cap-85 cap-150

Color 4.99+1.59%" 5.05+1.60" 5.22+1.56° 0.49
Fresh, Green cabbage aroma 4.61+1.87° 4.98+2.02° 5.32+1.74° 3.09"
Fermented seafood aroma 4.48+1.85" 4.72£1.95° 5.01+1.99° 1.69
Salt aroma 5.19+1.76 4.86+2.04° 5.31£1.91° 1.28
Spicy hot flavor 5.00+1.63° 4.94+1.75° 5.73+2.00° 519"
Sour flavor 4.56+1.98° 4.08+1.80° 4.45+1.98° 1.50
Savory flavor 4.48+1.76 4.26+1.66 4.56+1.78° 0.68
Crispiness 5.82+1.71° 5.70+1.70° 5.69+1.85" 0.14
Overall acceptability 4.32+1.82° 3.95+1.64" 4.18+1.76° 0.98

Data represents mean+SD.

The same superscripts in a row are not significantly different each other at p<0.05 level by the duncan's multiple range test.

" 1=Dislike extremely, 9=Like extremely

"p<0.05, “p<0.01
ghara)F 2 e 2heks) 2] A 303 A 135 (2014)
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