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Effects of Red Peppers on the Its Pungency and Color
during Kimchi Fermentation

Kyung-Hyung Kuf, Jae-Bok Park and Wan-Soo Park

Korea Food Research Institute, Gyeonggi 463-746, Korea

Abstract

This study was carried out to investigate preparation of reconstructed red peppers, effects of pungency and
redness of red peppers on the Kimchi quality using central composite design and response surfaces methodology.
Capsaicinoids and ASTA (American Spice Trading Association) value put in X;, X3 of independent variable.
The result of response surface regression analysis of reconstructed red peppers, correlation coefficient R®
of overall pungency intensity, persistence and degree of redness was 0.935, 0.935 and 0.821, respectively. After
it was made Kimchi samples with reconstructed red peppers, it was examined pH, titratable acidity and lactic
acid bacteria of its during fermentation. In the initial fermentation period of Kimchi, it showed pH of 5.46 ~5.78,
titratable acidity of 0.27~0.31%, salt content of 2.26~2.48% and lactic acid bacteria of 4.05X10°~6.23 % 10°,
respectively. And it showed traditional fermentation pattern in the pH, titratable acidity and microbes of the
middle (appropriate fermentation) and last (excessive) fermentation period. While capsaicinoids content in the
Kimchi decreased a little according to extend fermentation period, ASTA value showed low correlation recon-
structed red pepper and fermentation period. Also, it was analyzed correlation coefficient (R?) of independent
variables (capsaicinoids, X;; ASTA value, X:) between sensory attribute in the Kimchi during fermentation.
The result of regression analysis, R? in the overall pungency intensity, persistence and degree of redness showed

0.515, 0.675, 0.784, respectively.
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o2 19884 ol E3 2307, 1988 o] F Fo] 420017
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Aot Aoz BRI A7 IS v YA g B
5 A7), HE S AT ATF6G6), A FEEo Ax
A Bok S52] A(7-12)7} A 4= o] o} A9 v
7125 HEAAA A7 =82 Choi S(13)8] &4 2
27159 EAu| 2}l Ku 5(14)9 HAAA 2L 257139
Az 9 gt BEAS AYstaes A gl Aol
mebd B QT *J%?’ilsﬂ Fog YAz HE A
A e AE/FE AR R B ol %
shod df &3t g A7t xolrt gl AL Az g A

Az T E GAEE pH, AR, HATE 5, oen e
ol vlA = g TAs, AR o F4 A x93t

AR Y e o) BEANE HYsb] AW A2 AR
2 AHgstazt sheleh

RE o

Mz ¥ MEE IRIIFE M=E

F5E 3 9= 35 (A4, o, Y 22THFe 7t
A A A o= Qe R 7HF 35S A 50 kgH
At s, AX ANz F7] Tl oF 3 kg WA v,
AZHAAY, vhg, g 2 2L 9)E A A A o
sho] ARGt A" 2372 Uk, capsaicinoids,
ASTA(Araerican Spice Trading Association) 32 &A%
Z ube ¥ EAH (response surface methodology, RSM)
(15,16)% }-2-3}od Table 13} #to] 2| 233} t}-& 1F7}5
of wjggt# MErl A v FFE FAEAC

oz 8 dFed e Ku 5(14)% Park 5(17)2] A3
g r1EeR W) H AE(X) 8 S A
4 A & (central composite design)ell &jste] A& #AF
st ti(Table 1). & FF(AA, 9, )3 A= 9)
= 73 7}F 2 3831 A capsacinoid &85} ASTA 3%
ZAbsted Table 13 Zbo] 24 3lF ). & o] -29k-8 capsai-
cinoid &8 71F 2 2 87.1 mg%(7$-=h), 56.3 mg% (L%
o), 21.3 mg%(£Ish o2 S, e dd 59 1

T2 53 F4]

f&stst Ao vixle 3% 1035

2715 ARH 2 9l FHAL 2%7HF-9) ASTA 3g 7
Fo 2 3o 3PAR Yre] Az

x| M=
A AFZE W3S OG5S F 453 A5 ¥
Hz"r }7‘4"&—!—"“ A7 EE stk ol e ulF
25 kg AL F & 1.25 kgd E¥sled Azeg
é J & A A 5~6A17F Aeola, £ 23] A7
127 &A1 A 2 E 527 o 25%7F HEE ko)
e A w3 100g% 9 31 g, "k 15g, A7 04
g€ AZtetdx, Axgd Zx7HF 23%E A7k, 500
g4 vld Ao A8 243 F, 10°CollA] LAEA|F|HA] DA
W2 pH, A4S, AAFS, capsaicinoids, ASTA 3t %
HFAAME ARG

Ul" uS UE

“‘-YL

Rl

UetME
F7pEo] dubAd BS Baysted 30 mesh A2 31471
-2 AOACHH (18)o)) & 8t B4 3o} 82 105°C

oA deFe] HEE Axdte] Ao, i
micro-Kjeldahl® ol 23} Z2ju}& soxhlet 54, £ 3]

-2 550°CollA F3AA A ksl

Capsaicinoids &4

N Z2A4E 75 A 2G00 g F2AE F F45le] 30
mesh A2 AE AFX 71A 4g& F %}_J_ acetonitrile 20 mL
£ 713t F vortex mixerZ 2¥-3t FE3}%ch FEFY 1 mL
o ZF4E 9 mL 718t & 42 F acetonitrile 5 mL$}
HPLCH 7 5 mLE A& =2 53441A =g A5
Cis sep-paks E#A1Zch. Cig sep-pakell ¥2H&l capsai-
cinoids+ acetonitrile 4 mL®} 1% acetic acidE F-H3F
acetonitrile 1 mLE €% A}7]57, 20 uL& HPLC(Jasco, Ja-
pan)el| Fq}sfo] A Fsigivh. o) wf A}8-%F columne YMC-
Pack ODS-A(150x4.6 LD.)E o] 48 2™ £+ meth-
anol : water=70: 3022 &}l Flow ratet 0.8 mL/min,
UV 280 nmell &3 &}9d o.m, capsaicin{Sigma, M-2028,
USA)3} dihydrocapsaicin(Sigma, M-1022, USA)& &
A B2 A3 oH(19).

Table 1. Actual value of coded level and composite design metrics of independent variables for experimental design of red

pepper with different capsaicinoids content and ASTA value

. Independent Coded levels . . Independent variables
Xi . Design point
variables -1 0 1 Xi X2

1 -1(21.3%29) -1(556%6.1)

Capsaicinoid 2 -1(21.3%29) 1(117.8%5.8)

X1 content 213 56.3 87.1 3 1( 871£51) -1(556%6.1)

4 1(871+51) 1(117.8%558)

5 0( 56.3=5.6) 0( 74147

6 1(87.08£5.1) 0( 741%4.7)

7 -1(21.28%2.9) 0( 74147

Xo ASTA value 55.6 74.1 117.8 8 0 (56.33%5.6) 0(117.8+5.8)

9 0(56.33=56) -1(556%6.1)
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ASTA %t
A E=2AE 25 ABG00 g)E EAAR F F438}]
30 mesh A2 A2 Az 7A A& 0.1 g HE3] 2o} 100

mL volumetric flaskel ¥ 2 actone®. 2 TAA7IA] A$-1 1
¥t Alergk H ol 1641 7F 8FA g oS 460 nmell A F
BEE A3 H20).
AX164
W

A: absorbance at 460 nm, W: sample weight (g)

ASTA value =

Zxle| pH, MAMAIE gl o

72 100 g& #3ted YA 7| (FFohA)2 287 Fasin
2739 AAN=E b A A3t F 2 o mpd-g #3lo] pH
o} Abw 2 243l tH(18). pHE o3} 20 mLE 38} pH
meter(Corning 340, USA)E A A &A1, AE+s A
4 10 mLE 0.1 N NaOH §-4 2 & pH 8.3°] & w7}x] A=
3led 48}% NaOH 294 9] Avakg 38 F ZH4H%, w/w)
o2 gAbste] BAF G o, A9 5=+ Mohr(18)9]
g ALg-3te) SAlstith

Ty
%] 1 mL A # 3l 0.85% D A e dAH
3 A% & 1 mLA pouring culture ¥4 2.2 MRS agar
Z](Difco Lab)el A£3}9 37°CellA] 48~72A17F H g )
F #4% 2R,
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block design)(15)% o} -&-8llA] ghAtgo] b Al A 37}
A A85 HrEsHA sk A, A8 F 97 Zh2) 3wk
o] HI=E A¥Y AFE 3l AT Hrha 2 153
line cale®(23)2.2 wjg-uto] A4 == A]7}(persistence),

A3 2l w23t 7= (overall pungency intensity) ¥ ¥
A 7} % (degree of red color)& 37}3}gd el

A
AAAF e o3 Ad A= SAS(24) program2
—“?_—’&l’—ﬁr—@;ﬂ} ANOVA testE AA sty 1, A=Y
A pH, 4%, W2k Ax 55 AR 3
model] S G531, 757138 euty B8 e g
YehfE ASTA o] 2E AFQ A vlAE 93FE
ZAFSF Tt
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TEIIFe| LHME  capsaicinoids X ASTA 3t

A7 DA Axd 27T 1F H&N s
el = ASTA %7 capsaicinoids 3efel 2bo}7} 9l& 2
A E7VR 3FF(AA, B, AN AREZ e 2
2713 32-% F43tel AWt E 2 capsaicinoids FHeF ¥
ASTA & ZAFstdtH(Table 2).

duk AR A9 8 §FL 149~187%, 3 EHHE
5.2~6.0%, A& 7.2~13.0%, = AL- 124~16.7%
= ‘45}‘4] st} o] = Park 5(17)¢] Iul4t 25 FF515&

g 8 33k 8.83~15.02%, = A 11.20~16.46% 2]

@43} Ku 514)8] W4t 1278 2 A5 1 8= 53
aZE7HE 105 4 A9} AR oh

g 727132 v)-ut A 24 capsaicinoidAl #HEF
capsaicin® dihydrocapsaicin2 ¥4 3}¢ c}. Todd 5(25)
oy &7} o) 9t A B capsaicing 10022 2 of,
dihydrocapsaicin 63, nordihydrocapsaicin 11, homocaps-
aicin 5, homodihydrocapsaicin 3.2-& B.17% A 3}¢} Suzuki
2} Twai(26)2} 31.3% A4 capsaicinoidA -5k} of-3-=t
7} ZAboll &) 819, capsaicin S 2] oF 46~77%,
7 70%0°] 31, dihydrocapsaicin 382 21 ~40%, nordihy-

Table 2. Proximate composition, capsaicinoids content and ASTA value of red pepper powders

Proximate composition (96)

Content (mg%)

ASTA
Sample ici i ici
P Moisture Ash (iir:j?je ;fl:rgtt]gii C?glsslljc)m Dlh){gggﬁ?wm Capsaicinoids D?—I%IZP value
Gusungl) 16.1£0.3 6.0x00 72%01 124%x0.1 7.28%10.02 11.15x0.78 18.45%0.80 0.65 50.26+1.47
Dongbang” 13711 59%=0.1 78%0.1 135*0.1 10.98%=0.93 942066 21.32+1.59 1.17 113.48%0.99
Dabok"” 16.7£0.1 52%0.2 89100 16719 34.38*1.60 36.21£2.10 70.59%+3.70 0.95 143.74%0.10
Market 17 187+0.1 58+0.1 831*+02 1417£00 59.84+408 46.1812.50 106.02+3.29 1.30 79.03%0.88
Market 22 168*16 53+0.1 969+16 13.38£0.1 50.77+2.13 39.321+0.23 90.09+1.18 1.29 67.45%0.57
Market 37 149+02 54%0.1 1297£02 149103 4891+155 39.04%1.01 87.95+1.28 1.25 60.44+0.57

1)Sample varieties. ?Commercial red pepper powders.
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drocapasicin 2~ 129, homocapsaicin 1~ 29, norcapsaicin
05%% ¥.51%| o] capsaicin®} dihydrocapsaicin 3ol o}zl
FE7LE vt 2 4F%S FE AL G Ut = 1x
7} 29 capsaicin® A% Aol o AgE I 9le
Market 1¢] 59.84 mg%.2. 2 714 &9k 5, 9 FE AA
o] 7.28 mg% 2. 7} sk}, Dihydrocapsaicin<- Market 1
0] 4618 mg% 22 713 w32, /M S AR Ol FF
3l FHbo] 3.42 mg% 29, capsaicin®} dihydrocapsaicin
gheFe] w32 0.65~1.3022 Choi 5(13)9) 1.26~2.23%
Ku 5(14)3 097~212 ¥le} FAA Hehgot.

TH 7R ARE AR A 2 A F A4 AL
A ErhEte) B A g T ASTA 38 54
A M 32 3 Ve Alse AR 22 5026019 3,
7 ES B2 DU EFEQ dhEo] 1437490} o] & Park
AN 409F 4t a5 F58 NS 2H M =
& ASTA 3212090, 2 A 5+ 20.39, B+ 64292352
22 dusgled, AT AR 237 F ARED
& Al 229] ASTA 3-& 6044~79.032.2 4 1375
Bd AEY ASTA #eldx, dd 34 o8- vjwd
=& ASTA & AA-L WAt 337FF B33k $350)

AE7HF

o
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—

fe o 2

7FEE d9H oz 22357 93t 3=

¥ capsaicinoids, ASTA k9] &3 %] A |
£e3le] 13 7}2-9 w2t A4l capsacinoids A
4] vebl = ASTA 3% Table 13} Zo] 21914

[ Q
—miE
2 337158 A2E F EAE H5A4 89S 59 3
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e
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AZEFE 227V2S Gillette S(22)9] YL o] £-3)o]
A5 A ALS A A1 g A 3H(Table 3), AnHA 2.2 capsaicinods
gako] Wi 131 A A w)2-ut A = (overall pun-

gency inteasity)e} wi-&5te] 2]4E = A] ZH(persistence)o]

Eoba Grpsteich & a%7kee] 524 7= ASTA #
o] 22 AR B2 AEE 2 H4E HYrisgirt Fig.
capsaicinoids &=(X1)5} &
L4 A el & ASTA (XS SHHETE 3t &
7 Ak o3k A A A QT w2t

tensity), ol -25to] 2|45 = A} ZH(persistence) ¥ FH=4 7}
E(degree of redness)2}e] A7}E v E g FA W 23}
o] 3] B3t =Ag Aol 7o) St B
ZA} F57ke] A4S ebflE RG-S 0.821~0.9359) ¥
& 5218 vehgo) 47ke] 574 g5 AE A
T ARE 2yl AAAQ oot ZF = (Y], overall pungency
intensity)+ capsaicinoids ¥3e] F715 o we} w5ty
7457t oba Yrbsle o, 248 b= ASTA 32
Bl & odgkS vhx] sirh ubd el wj-tto] A &E &
A ZH(YTI, persistence)S ASTA Fte] Yo A capsaicin-
oids #&Fe] & A2 uch HA2 ASTA gho] F7hstaiA
capsacinoids @] $718hH o -5h-g 2| &3 A1 (YD
o ekt o] T A2 ottt ol & £ YT contour
oA v ad wof@uts |43t A 7ke] AW FHFA
Ab A4 084F Vo2 ¥ ASTA 7t 129.45~109.45,
capsaicinoid 3+ 70 mg% <} ASTA 7} 79.45, capsaicinoids
ek 84 mg% et U AR ARE TAETh o] e
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K
e
N
)
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i
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7} %= (overall pungency in-

Table 3. Capsaicinoids content, ASTA value and sensory evaluation of reconstructed red pepper powders

Sensory attribute

Capsaicinoids

]

Sample (mg%) ASTA value Overiz;liegxslirégency Persistence Degree of Redness
RP1 21.3%29 55.6+6.1 49+33? 45+33® 65117
RP2 213429 117.8%58 39+30° 384+29° 9.0+2.4°
RP3 87.1%5.1 55.6£6.1 84+32° 7.6+3.4° 65+26™
RP4 87.1%5.1 117.8%5.8 7.1£37% 641397 107£2.2°
RP5 56.3£56 74.1+4.7 761267 69+29® 9.0+2.8"
RP6 87.08%5.1 741%47 73+28" 63+26™ 10.3+19°
RP7 21.28%+29 74.1+47 50£3.0™ 46134 74412
RP8 56.331+5.6 117.8%5.8 56+£2.9% 37+26° 89+220™
RP9 56.33+5.6 556+6.1 6.0+2.3™* 5.1+25® 22+16™

PReconstruzted red pepper powder.

PMeans with the different letters in same column are significantly different (p<0.05) by Duncan’s multiple test.
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Fig. 1. Response surfaces and contour on the sensory attribute of red pepper according to capsaicinoids content and ASTA

value of red peppers.

Y1 (overall pungency intensity) = 1.475+0.074X; +0.058X, —0.003X,2+0.00003X, X, — 0.00042X5> (R? = 0.935).
YII (persistence) = —0.788+0.033X; +0.129X, +0.0002X:% — 0.0008X5* (R” = 0.935).

YII (degree of redness) = —2.009+0.215X; +0.058X,—0.0012X >~ 0.0013X; X2 — 0.0002X5° (R = 0.821).

dAF Hrlsle] AAE AR F AR AF As) wad
A e} fag] GA R e, pH, AAALE, A&, ZAHET,
capsaicinoids, ASTA I ¥ #5715 AAsIA).
pHE 77 Az AE 13712 Azbglo] 546~5.782]
WS ¥ 3 (Table 4), AFAEE 027~0.31%, 52
226~248%0]1%1 o, FAFFE 405X 10°~6.23%10°2]
H g vk TR 2] £442 pH42~459 A
AAE 06~08% 71F@2NeE wi Fuk Aol pH

4.26~4.44, ALE 0.60~0.70%, A5 % 2.24~2.48%, AT
1.36X 10" ~2.48x 10°2] W95 vehiich = #4H A9
7% pHE= 3.79~3.98, AL% 0.87~1.14%, 5% 2.24~2.48
9%, BAFFSLE 281 x10°~8.08%x 10%] 614 & 7139) o
2ot Y Y5 2 F3FE 7| AR o, YubHQl A LE
Z9 £A4 A FAE By

Az nEh2R Axe A2 HE DA oest 4

o

Ho

H-3) capsaicinoids ¥5F 2 A% 2l ASTA 242 &3}
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Table 4. Effect of reconstructed red pepper powders on the
quality characteristics of Kimchi according to fermentation
period

Titratable Salt Lactic acid

Ferment. gt -
bample pH acidity content bacteria
period (%) (%)  (CFU/mL)

KRP1 546 0.31 2.48 405X 10

KRPZ2 559 0.30 2.48 6.23 X IO

KRP3 578 0.27 2.26 551 X 10

KRP4 5.62 0.28 2.36 580X 10

Initial KRP5 5.73 0.28 2.25 468X 10
KRP6 5.73 0.28 2.48 6.23 X 10

KRP7 547 0.32 2.36 464X 10

KRP8 561 0.29 2.48 5.84x10°
KRP9 558 0.28 2.36 4.38%10°
KRP1 444 060 243 280%10

KRP2 428 0.70 2.25 1.36X 10

KRP3 430 0.65 2.25 6.50 % 10

KRP4 432 0.68 248 248X 10

Middle KRP5 4.30 0.66 2.25 1.53% 10
KRP6 4.26 0.70 2.24 106X 10

KRP7 443 0.60 2.36 1.77X 10

KRP8 4.30 0.62 2.36 815X 107
KRP9 443 0.60 2.24 8.90% 10"

KRP1 398 0.95 2.36 4,09 X 10

KRP2 3.89 0.99 2.24 4,89 X 10

KRP3 395 091 2.36 554 % 10

KRP4 393 0.93 2.48 2.84 X 10

Last KRP5 3.83 0.97 225 8.08 % 10
KRP6 3.79 1.14 2.24 6.43 X 10

KRP7 396 0.98 2.36 2.92X 10

KRP8 3.90 0.88 2.48 2.81 %X 10

KRP9 385 0.87 2.24 5.47x10°

YKimchi prepared with reconstructed red pepper powders.

9wt Yxd v 9% 1039

st (Table 5). A2} capsaicinoids %2 7-$ Aubx o
2 3727}5-9) capsaicinoids ko] 2w 314 9] capsai-
cinoid 8% Fx, 7129 F-& 7x e ANty o g u
7}%2] ASTA 3ol ¥od A9 F24 7= Foiy 3
7Fekelch, =&k HubA © 2 capsaicinoids o] ¥4 E
of-& o] A4 A2 E 54 3k Al ZH(persistence) 5
ol & Agrt vehtod, A9 F24 AxE SAT
FET ASTA o) L A 87} & £&4 e & eyt
t} Fig. 2& %715 2HA| 9} o] & o] 43t & X9 3
F <A capsaicinoids % 2 ASTA #t2| 4##AE =
A&+ A o)}, Capsaicinoids ¥X27F 2 157155 AHE
sted B Z 27} capsaicinoids ##el %7 FA =2,
Wi A8 o o} AnkE el FAAde] 5207 o] 53
o} capsaicinoids ¥gko] 7k HAst S B Fig.
2-a). ¥ 2 A= g vehliE ASTA #2 Z&7H5F
A3} 72 A G A Aleg Jehl g e, ol A A
A5 B FARQL wlF] FEYF FE7] FE2 4
&ol ae} HF AF] Aol FFE F= Ao AluH AU
(Fig. 2-b).
Fig 32 7Z1#]9] capsaicinoids 8 (X1)# ASTA #(Xy)
=P g2 gl AAHQ )-8t X (Y], overall pun-

gency intensity), "-#5to] xj&=] &= A ZH(YTI, persistence)

Table 5. Capsaicinoids content and ASTA value of Kimchi prepared with reconstructed red pepper powders according to

fermentation period

Content (mg%)

Sensory attribute

Ferment. 1) L. . .. ASTA Overall
period Sample C?gf:g’“ Dlh}{gr}?é?;?lcm Capsaicinoids value pungency Persistence Drz%irnegs ;)f
intensity
KRPI 0.18£0.06 0.18£0.01 0.36+0.07 437%00 4127?33+ 1.8"2 6.0t 1.7‘:
KRP2 0.13+0.01 0.09£0.01 0.22+0.22 88602 39+28 3127 7927
KRP3 0.79£0.20 0.56*0.20 1.35+0.40 75400  50%23® 65125 68t16
KRP4 060+0.11 0.59+0.03 1294014 1294*01  89%39" 93+39"  114+25
Initial KRP5 0.46=0.02 0.39+0.02 0.85%0.04 997+00  63%+21° 7.1£327 78+18"
KRP6 0.58%0.05 0.48£0.05 1.06£0.10 969106  80+29° 78+3.3"° 69+26"
KRP7 0.12+£0.07 0.18£0.09 0.30£0.16 419+02  37%18 30126 53128
KRP7 0.12+0.07 0.18£0.09 0.30+0.16 419402 3718 30126 53+28>
KRP9 0.46+0.01 0.3210.10 0.78%0.11 743+12  54129® 56+25% 6.621.4%
KRPI1 0.260.01 0.08+0.02 0.34+0.03 891+15 51%24° 45+t24° 76126
KRP2 0.12+0.01 0.010.00 0.13+0.01 1461£04 51*19° 541274 9.4+1 .42
KRP3 0.58+0.04 0.63+0.42 121+046 1123102 85*1.1%® 9.1+19" 86+18®
KRP4 0.61£0.01 0.51£0.09 L12+010  17.00£09 86+29® 84+29 11.4+1.2°
Middle  KRP5 0.38£0.07 0.24%0.13 0624020 175221 81x19™ 8.0+ 2.0 84+13°
KRP6 0.47+0.08 0.25+0.01 0722009 114303 106*19° 93+2.4" 7.8+150°
KRP7 0.11+0.01 0.02£0.02 0.13£0.03 813£15 61%17 49%19% 79407
KRP8 0.42+0.03 0.57+0.08 099+011  17.79%06  7.0%25% 76+25 108+1.31®
KRP9 0.57%0.05 0.24£0.01 081006  1468+0.1 90+18°  101*1.9° 80+ 18
KRP1 0.17£0.00 0.10£0.01 0.27+0.01 108+74  61x22% 56264 6.1%3.7
KRP2 0.10+0.02 0.07£0.00 0.17+0.02 1423104 58*15% 55%1.84 75+1.3%
KRP3 0.64%0.09 0.43+0.17 1.07+0.26 966+15 113+13° 11.9+1.1° 10.8+1.1°
KRP4 0.63+0.01 0.57+0.21 1204022 185615 91%12® 91+19° 9.8+21%
Last KRP5 0.43+0.06 0.30%0.11 0.73%0.17 809+02 8628 85+3.1 10.1+19%®
KRP6 0.421+0.04 0.42+0.16 0.84+020  1441+0.7 100*1.8" 101=£2. 13" 85+23™
KRP7 0.10%0.00 0.02£0.05 0124005 113315 46+14° 39+1.4° 631 16°
KRP8 0.29+0.11 0.44+0.25 073036  14.30£06 7.6=18™ 76119 89+ 2.2
KRP9 0.41+0.05 0.24+0.05 065+0.10 066+1.1 86+15™ 83+2.0" 9.0+15%

;Kimchi prepared with reconstructed red pepper powders.

Means with the different letters in same column are significantly difference (p<0.05) by Duncan’s multiple test.
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Fig. 2. Correlation between sensory characteristics and capsaicinoids content, ASTA value on the red pepper powders and Kimchi.

@®: initial fermentation, M: middle fermentation, A: last fermentation.

22 7} 2 (Y1, degree of redness)®] 275 uk-$-%

A H (response surface analysis)el] 213} 319 24 25}
ehdl Aol EP o} A5} 5] AR R
vheblol e o 71x19] R*E 0515~0.7842 w%7159 R?
0.821~0.935¢] )8t} gkr, o2 @ A3 AN F5F 27}
o AFRAA A GF Al AT nFIFRe e 23
g2 2 Fdsht AR A6 ol wutd Y xe o
&g Fv AE7HFS o] ArtFo|v o2 FA 8 9
A FaEHA7] WEL2 JAAY. et ANkl
£+ AsEg e "AAAQD ot A=(YDE X9
ASTA 3t5} capsaicinoids 3 %°] €45 2 A2 9
7htd e, FeAAL 158 0] 50%E Wi 80% 1%
ole] vt Ax 2 Brpw, 21X 2| capsaicinoids $HEFo]
0.62 mg%, ASTA 7 10 o]A}e] & A A 25 vy 3
ok Frpekgdct. w@she] 2|45 = A ZHYIDS ASTA 3t
4.19, capsaicinoids 38F 0.12~1.32 mg%2] ] A &(a)9]
7S 23~4.09 $& H+E Hrlslgd o (a), ASTA gt
18.19, capsaicinoids 3= 1.0 mg% Aol A= 9.3 A £ 2
vfg-ste 2 HrRHEATHDb). B3 24 A (Y, )= ASTA
ztol 94 3% capsaicinoids & %3} #A¢leo] 5652 A4
2 gr}slg o, ASTA #ol oA A capsaicinoids 3
Fol FolAFE ¥ HAFLF FUdh ol vlmA e
ASTA 39 A A& Sl Z&7HF9 &2 4 F=rt
Wb A 739 o]-2-at Al 5] capsaicinoid &eFe] ¥ 7L
ohviely B 73 Park 5(17), Shin® Lee(28) % Ku 5(10)
o] Aol Fdstdot e} A A 89 ASTA 334 cap-
saicinoids &) ¥& 3¢ 4sEAE Bo 12754
FLAo] &5E A2 E2H Axr =4 etk
olate] Aol A vt & B2 Axst o E 2T
2 2 AAY A4S pH, 4% 2 A Sl 9l =
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i(e:

Lo e
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Fig. 3. Response surfaces and contour on the sensory attribute of Kimchi according to capsaicinoids content and ASTA value

of red pepper powders.

Y1 (overall pungency intensity) = 4.036— 1.405X, +0.569X2 —0.001X,%+0.27X, X2~ 0.024X.> (R = 0.515).
YII (persistence) = —2.573+6.312X; +1.191X2—5.142X,%+0.317X;: X2~ 0.053Xs° (R? = 0.675).
YIII (degres of redness) = ~4.341 +10.269X, + 1.165X,— 4.958X % +0.042X X2 — 0.043X5? (R? = 0.784).
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