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Effects of Semi—-dried Red Pepper with a Different Seed Ratio
on the Quality of Kimchi
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Korea Food Research Institute, Seongnam 463-746, Korea

Abstract

This research investigated the application of semi-dried red pepper in Kimchi manufactured using semi-dried
red pepper with seed ratios of 20, 40, 60 or 80% Among the treatments, there were no significant changes in
pH, acidity and lactic acid bacterial cell counts during the fermentation period. Kimchi made with a higher pericarp
ratio had higher levels of vitamin C, ASTA value and capsainoids during fermentation. The organic acid level
showed no significant difference with the various semi-dried red pepper seed ratios, and during fermentation the
malic and succinic acid levels decreased while the acetic and lactic acid levels increased. In a sensory evaluation,
the overall acceptance was highest for the control group, but the acceptance of Kimchi prepared with semi-dried
red pepper at a seed ratio lower than 20% was not significantly different.
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AAsto] EAE AZ7 %] (HSED-M, 3HA 3 22213
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23] Az 2 A3 T 3x3 cm 272 TUSH
A st 15% _Lm%cﬂl 3N AR U s EE B 28
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H0) L= S48t HEEE
sttt SR 50+5%<1 ‘%‘_}Zi_l_ 5= HiF 100 g 2
5 g% F7Hom, 191 931 g ke 1S g 4704 ¢%
H7Vete] AR & A9 X+ low density polyeﬂlylenﬁ
film(PE, 50 um, (93438}, tighil=n) o2 500 g & Al
g F 10Tl AgstaX 3d 7HA e 2 Frksg T

Capsaicinoids &2

&4 Ax3 A7 2 g2 #H3) 50 mL AT W
acetonitrile 20 mLE 7}8F F voltex mixer (VXR B, Janko
& Kunkel, RJ, Brasil) 2 257+ smutelod 22319t} 22

F538+3)=2) A1538 A3 (2008)

mLE #H3d =75 9 mLE wHISH 3 1]2] acetonitrile
5 mLet W EFE 5 mLz 24 3A] 7] Cig Sep-pak (Waters
Co., Milford, MA, USA)Z o] 2}3}ed capsaicinoids& &3}A]
o Sep-pakel| acetonitrile 4 mL2} 1% acetic acidE &+
3 S | mL EAA 29 capsaicinoidsZ 8§25}
t}. 825 capsaicinoidst= HPLC(Jasco Co., Japan)& ©| &
shed A 28Tt Column-e Eclipse XDB-Cis (4.6 x 250
nm, 5 pm, Agilent, USA)E A}83l o™ detector+=
UV(UV-975, Jasco, Japan) detectorZ- ©]-8-3}tcd 280 nmel| A
Az} 0] AL methanol 7} waterE 70:30 V] & & &
Stale] Al 239 o flow ratex= 0.8 mL/min®| YT} A&
o] 3] FU&FL 20 pLg o TFEZHE capsaicind}
dihydrocapsaicin®] Z%}H&(Fluka, Buchs, Switzerland)S- A}
B3 THID).

Vitamin C &2

Vitamin C & B2 Ax" A8 02 gol 5%
metaphosphoric acid (HPO;) -£-28 20 mL-2 7}3} 3L blender
(KA-2600, Kaiser, Seoul, Korea)= 187 =&£0 7 71238}
AlZ1 = YA E2| 7] (Centrikon T-324, Kontron Instruments,
Milano, Ttaly)E o] k] 4300 x gol|A] 1087+ L4 Hals}
o 42 A5AS 045 um filter2 I3k & v &2
3| A3t HPLCR. A8t} 5528 L-ascorbic acid
(Sigma Chemical Co.,St. Louis, MO., USA)E A+&3}9]t}
o] o} column-e- Waters Corporation p-Bondapak Cis (3.9
x 300 mm, 125A, 10 pym, Waters, USA)= A}-£-3}55 T} Flow
ratet 0.8 mL/min©] ¢ 21 o] ZArS- water:methanol:acetic
acid:1- hexane sulfate sodium (979 : 1.0 : 1.0 : 0.1, v :
viv:iw) & EFst AT FUFS 20 ILR L
UV(UV-975, Jasco, Japan) detectorE AR8-5}ed 254 nmol| A
EEEE

American splce trade association(ASTA) &t &4

ASTA k2 Kim 5(11)9] W5 W3t S5t
Z AN g2 =471% 3 £ blender (Model KA-2600, Kaiser,
Seoul, Korea) & 2343+ 3 30mesh £-4|7] & o] &3l A&
g 723} 39T wEskE AR 0.1 gol| acetoned 71381
mLZ &3 F Ghold 1647 FESGT 7 F
#Z5-% Whatman No. 2 92X 2 o{Z}5}e] 460 nmol 4]
3238 1= A| (Spectrophotometer, V-570, Jasco, Tokyo, Japan)
£ 243)o] e 4% ol gelo] ASTA & A&

[o—

Absorbance of acetone extracts x 16.4
Sample weight (g)

ASTA value =

1:1

YH(L=97.75, a=-0.49, b=1.96)°. 2 HA =
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A T 7| (CR-200, Minolta Co., Japan)E AF&3te] 24319
th A5+ blender (KA-2600, Kaiser, Korea) & -2 5}<]
Hunter AA¢] L, a @ b 3& 2438150 AE 32
olefel 45 o] gate] stEetATt.

AE = (AL® + Aa® + Ab*)Y?

DPPH" £AH&AMS

1.1-diphenyl-2-picrylhydrazyl(DPPH) radicale]] tj} gt 27
8= B7] 9@l Bloise] W (12)0] 2l&f v, EA119]
. 3472 A& 1000 ug< ethanol 1 Lof] £&)8te] =1
Z 4 mLE 15x10" M DPPH £ 1 mL$} E3sle] 2190
A 3087 WA §F - 517 nmel| A E353A)(Spectrophotometer,
V-570, Jasco, Tokyo, Japan)2 &3 T2 Z=33}¢jon &
AMATE 2L M S 3le], ofge] 2 o2 DPPH
radical A EA S A A+t

Sample absorbance
Control absorbance

DPPH radical scavenging activity(%) = [1 — ] 100

ABTS' AHA&AN

ABTS' 27848 2-Azino-bis(3-ethylbenzothiaziline-6-sulfonic
Acid : ABTS' )e] A& o] ool glr|zke] 7hano) A5}
SR & Akl ARs 2L BIE WE A8
d BIER B9} fAHEQ] Trolox9] F#HmM) 2.2 gtk
= S4st= ol B ¥ oA ABTS scanverging
activityx= Reet 5-(13)3} Siddhuraju! Beckore] HHH(14)¢]
Fotd g3t & SRl 433 ABTS 7.00 mMo]
S0l 83l3t potassium persulfate 2.45 mMES 21
12-16A] 35t bavell Wx)3le] 734 nmol|A] EF=7}
0.70+0.02%] & Z- ethanol¥- 38|48l t}& ABTS+ solution
900 uLol ethanolol] 8-&f &+ sample 100 yL< Z7}8te] 30
CoAlA 734 nm S3 = WHslE 17 HHo 2 241-617h
Skl BE2 2 Trolox (Sigma Chemical Co., St. Louis,
MO, USA)E ol&slith Alaet 5dd 2335 Ye
Troloxe] %FHmM)©.2 A5 S =4k,

pH & &%

A8 100 g2 FEPER AR pH L Ahe Sy,
pHE= A HE #3181 cheese close® ]38k 3 of wjoll S
pH meter (AB 15 fisher Scientific, USA)= &4 33t} Al
£ A4 10 mLE 0.1 N NaOH £9.0 & pH 827}7] %3}
A7) e &2H)E 0.1 N NaOHS] AH] mLE lactic acid 32
o2 gikste] AL R T UL

ot

A8 10 g2 AFBle] 085 % Ht A5 dAH oz
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3] gk & pour plate method= 5ttt A viA] =
0.02% sodium azide (Sigma, chemical Co., St. Louis, MO.,
USA)E gH+3F MRS agar (Merck Co., Darmstadt, Germany)
9712 AFgelo] 35T T2AIZE Mk B RS 5
351,

F714He B4 113 AR B0l g2 579 40 mLo}
Zebell A 287 &¢k3k %, Millipore filter(0.45 pm) = o 3}
sto] dgnjEE A% o5 HPLCE 43kt ojuf
column+- Aminex HPX-87H (300 x 7.8 mm, Hercules, CA)
E AFR&3IS e detector= UV(UV-975, Jasco, Japan)
detectorE ©]-835tod 210 nmol| A AH=3t9TH o] AL 5
mM HoSOs= AFE-51% 2™ flow rater= 0.6 mL/min®]| ¢t}
Alge] A FYUFE 20 Lo {74k 52 acetic
acid, malic acid, succinic acid, lactic acid (Sigma Chemical
Co., St. Louis, MO, USA)E A}&35F9T)
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el B Mol 7| g o) sty A= 2, |, M, 23
7F Anuta el vl x| e ¥ rFeFsith 31323 blender
(KA-2600, Kaiser, Seoul, Korea)=. -3t 2. 92 s o
2 At A3te) o)A 4 eL- Statistical Analysis
SystemE- ©|-8-5}] Duncan’s multiple range test HH S A}
g3t 0.05% oA ol ds A TH(15).

-y

27 o g

Mu|E2 Zast uAxE DFe| EREN

Bz = q13=0]] 20, 40, 60, 80%<2] dEFo g 3= AN
A7teted A58 A X o, HNE ds] AlASH vt
Ax1FE 272 3t vitamin C, &2 F =& YeER]]
= ASTA 3k, capsaicin 3t-3 FAFSH 23+ Table 19 e}
Wdct vEA 253 wbul ok vk 2 34 2] vitamin C $)
&2 712F 691, 0.1 mglg 0.2 15| 9] vitamin C 3+
< 5 w2 Ao E Yeiygth -elvel 159] vitamin
C gof] thsted Jeong B(16)= =4 F313:9] H9- 169.77
mg% ol AA FF9] vitamin CO 32 230-
263 mg% O E Hslal Qi) M HA=E Hdske
ASTA ZF& | F77) 9026272 A Q] 13.020] H]&)] 7TwA =
=9rom K& Hlgo] FIIERE FoHo R dolx|=
Aeke HSth 315 F capsaicinoids®] S 53 A
, 113=9] ul|-2-1ut A H-01 capsicin®} dihydrocapsaicin®}eF
2 I FEo] 70 mg% ©)’d-S A HEo] 2 mgh n|vto R
Aol gl mel [-2)4R) HAE YERth I 15
o] capsaicinoids ¥FEF2  capsaicin 46~77%, dihydro-
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Table 1. Physicochemical characteristics of semi-dried red pepper with different ratio of pericarp and seed

Seed content(%)

Treatment
Control 20 40 60 80 100
Vitamin C (mg/g) 6.91+0.08"" 470£0.03° 3.41+0.06° 2.02+0.03 1.05:0.02° 0.10£0.01"
ASTA value 90.26+1.82" 69.94:0.65" 53.10+1.48° 35.6310.66° 22.09:0.84° 13.00+1.26"
Capsaicin (mgfg) 49.01+0.24" 3228+147° 22.49+1.43° 12.700.17° 7294038 1.1740.16"
Dihydrocapsaicin (mg/g) 25.94+0.48" 17.95+0.45" 12.2840.67° 7.00+0.05” 3761011 0.57+0.00"
L 37.47+0.69" 38.62+1.26" 45.16+1.87° 48.32+1.67° 55.20+2.18" 65.64+0.49"
a 2437+1.26" 23.63+095" 22.85+140" 2021+121° 14.74+2.26° 143014
Color value b 16.19+1.12° 17614136 21.78+2.63° 26.22+1.16" 31.39¢1.09* 27.99:0.67°
AE 0.00 1.97 9.63 15.36 2527 38.20
a/b 1.51 1,34 1.05 0.77 047 0.05
Flavor 8.2:0.8" 7.340.8* 6.1:09" 53+1.8" 33+1.3° (9+1.1°
Sensory Color 8.30.7" 73+1.1° 5.1+1.0° 33+08" 17405 10400
characteristics Redness 9.0+0.0" 79:+0.6° 6.0+0.8 40+1.1° 23105" 1.0:0.0°
Overall acceptance 83+0.7" 72+09" 5.3:0.5 3,005 1.9+0.7" 1.1:03"

UWithin the same row, values not preceded by the same letter(A-F) are significantly different (p<0.05).

capsaicin 21~40%, nordihydrocapsaicin 2~12%, homo-
capsaicin 1~2%2] WY Z 57 AdFe] dHA e olF
capsicin, dihydrocapsaicino] wjj3-5t2] <F 80~90%E 228t
= Ao 2 HEYrH17). Kozukue S(18)& g4 112
A5 FF9 capsaicinoids ¥ A 23 g3}, 3y g
» HXo| Z}7} 8534, 637 18] 829% TaS A gtk
1 B skt

AE Aip A vlgo] L, a, b3t 5o &= vA=
Ao hEhstth M9 o] FAE5E Lgkel 27189
ovf agle] 4¢ 23 Fol oldrg Fasiglont
%) u)go] d0%olslel i Q] Fo] 2 RolA] esk
SAE el b e A B3] BEHEE Sl
a/b ratio B=3t S7ksk= 73aFa Ko, Lee 5(19)9] 49
AR 23S YERARIT

TRk A3t o, 4 2 V1% BT A H7l 6)gol
Z7V84s e B71E ngon 4 vlgo] 40% /el
AG AEA A7t HolAe Ao et

Uzl 44 5 p
MAZ 135 o|gsle] A|FgH 7UXe 7] pHeE
548574 o2 A A7} v &o] SIS pHIL 571
gted A 6LATIA] A BE 7] A% Xjo]E KR
&4 94R FA38] st foAQd atol & HYERHA|
oko}tHTable 2). AP 27] 022029% O 2 A 3H&f
o] ZyleE e AA3ES B oW 5/ 9Y o] % gAT
Z7lste] e & 2Jo|& Bo|A] gkTti(Table 3). ©
2012 AAe A %744 pHT 4245 A% e
0.6-0.8% 450l Ao g Ryusle] B A A 4] 9UA
pH 4.15-4.32, 2% 0.61-0.74 2024 AR <4 7|7
AL & ¢ 9d9lem, 44 1545 pH 3.86-3.96 % At
0.86-0.94 =0 2 HHTEAIRl A2 VEpytrt

=
==

Fig. 1o] Uit 7] slarse

Table 2. Changes in pH of Kimchi made with different ratio of pericarp and seed in semi-dried red pepper during fermentation at 10T

Seed content (%)

Storage time (day)

0 3 6 9 12 15
Control 5.48+0.00°"" 542+0.07° 5.17+0.05" 425+0.01° 3.99:+0.02" 3.87:0.01°
20 5.60+0.02° 5.43+0.01" 5.24+0.04% 4264001 3.95+0.02° 3.89+0.01™
40 5.68+0.01° 5.54:0.01" 5.39:0.06 4.15+0.05 3.96:0.01" 3.86+0.01™
60 5.71+0.02° 5.58:0.03" 5.53+0.02°" 425:0.00® 4.01+0.01% 3.88:0.01"
80 5.74+0,02** 5.66:0.02" 5.65+0.02"" 4.32+0,01° 4.00+0.01** 3.9620.05™

Within the same row, values not preceded by the same letter(a-d) are significantly different (p<0.05).
“Within the same column, values not followed by the same letter(A-E) are significantly different (p<0.05).
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Table 3. Changes in titratable acidity (% of lactic acid) of Kimchi made with different ratio of pericarp and seed in semi-dried red pepper

during fermentation at 10C

Seed content (%)

Storage time (day)

0 3 9 12 5

Control 0.29+0.02°"* 0.32:+0.01™ 0.41+0.01* 0.67+0.01“ 0.88+0.01°* 0.92:0.01™®
20 0.27£0.01**° 0.29+0.01" 0.39+0.01" 0.68:0.01" 0.86+0.01 0.90£0.01™
40 0.26+0.01"* 0.28+0.01"™ 0.39+0.01 0.74+0.01* 0.84+0.01" 0.94+0.01™
60 0.25+0.01 029+0.01™ 0.37+0.02° 0.70+0.01 0.85+0.01"™ 0.92+0.01"
30 0.22:+0.01° 0.27+0.01° 0.35+0.01° 0.61+0.01™ 0.83+0.01 0.86:0.01™

;)Within the same row, values not preceded by the same letter(a-f) are significantly different (p<0.05).
'Within the same colurnn, values not followed by the same letter(A-E) are significantly different (p<0.03).

—®— Control
—w— ’0%
g | —H— 60%
—— 40%
—A— 20%

Lactic acid bacteria cell count (log CFU/

¢l 3 6 9 12 15

Fermetation period (days)

Fig. 1. Changes in lactic acid bacterial cell count (log CFU/mL) of
Kimchi made with different ratio of pericarp and seed in semi-dried
red pepper during fermentation at 10 C.

3.69-4.00 log CFU/gC. 2 A| FEtel| Falo]= HolA] gt
ok 54 3UA 2ok A g 60% H Vot 242 481,
429 log CFU/ge. &2 M| o] Bor5 Arktrrt 44
= A%S 1ot &4 694 750761 log CRUfg 2520
= 543%] Z7Vste AMelEgt FeAR1 Alol g Holx)
FUTE BARTE AR dEd 7P F PGS v 7L
Z714 §43] STtttz Abe] Skl o) 443
ashe 7o) 2D, A=rt Hagdl mgdhe 54
Y ol F7E 820 log CFUg s~ Aletitt <4 713t
*F A FFo] TS At FUF A AR
Hol7|& slAA W Aoy =e vnlgh £Fo = i

o] A Hl-go] x|9] Bkt 5o
AL detdr

O

oy KU

52 R fT oot 3
)
to ¥

rlr
e

A 5 & Mo W
AR Aol AL 1A Az AT LS 41.40-50.36,

agr< 1.78-7.81, b3t 12.11-16.69 4= JERS 11, A
grgo| B35 L3t vghd S5 adk fashe Aos
H A THTable 4). th=1-9] 27] A Eebe] Zol& YER =
AE 7x& 70x] A% A T 0.00-11.59 £F0 2 K] ko
e & xfol& Begon, F2A3 wakaio] vl&<l ab
ratio BE3F T =77} 0.64 291 wialo] ek 80% 7}

N
2
0
A
0
b

vitamin C, ASTA, capsaicinoids2] ezt

Az 130 A v S-S gelske] Az X9 wE
A rof wet 27, A57]09%), A=7|(159) 2 R/t
vitamin C, ASTA, capsaicinoids &2 Ak 2 7 37+ Table
59} 2t} A2 AT vitamin C9] e =77} 8.69
mg/g O Z A ko] 80%<2 X 501 mg/g By} &
g Hoj 13 4 gaFol 1|9 vitamin Coff 43k
o)X= Ao 2 Yepgen, A7)t 5 thh Ak 73
g B o) fro Al o] & YR A 34T Hwang
(8] AFd M= A4 7] o] F vitamin C o] F4
3] 7FAsldthis Hpdtgi o Choi 5(22) 2 Leest
Han(23)2] Aol A W& 5UA] vitamin C &=Fo] 319
om 1 ol& 7Adgtia Buste] B A9} Ao] sl
AFE eI 4] 717 Bt H249 ARE )
3} American Spice Trade Association(ASTA)#t= Tl =T
o] AL 270 17.68 +F 0 2 H H]E 80%<] el
336 FFHUF foA o8 B TS BATh 54 73t
%9 Wzl A e 40% olst A7t-o A-f A7k
S7VI7 | OhA] avele 743e BSlom 1 oo Ay
= 547178 9 48Q zkelE HolA| skt Ku &
2] AT A= ASTA 32 7]l |8l &1 57}
o 1 ojfddl= 1 FES FAEAYV 9t A
A4S Hole Aoz Yepfidoh miest A
capsaicinoids &2 REAZ 1159 Kuj&o] SIS
71 ghko] Ak RS VER, 315:¢] Adite] Hx]e
o5t AR IS YERARITE. 27] capsaicin®}
dihydrocapsaicin®] &k 24z} 2.30-10.793} 1.08-4.68
mg/100 g =o|H e B 544717 5 fhashe A3E
BT capsaicin®] ¢ Az57lof] 20% o]/Fe) HAaE HY
o H&7] o] o= o AQl 2ol E UERfA gkt
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Table 4. Changes in Color value of Kimchi made with different ratio of pericarp and seed in semi-dried red pepper during fermentation
at 10°C

F;mgg}%n Seed content (%) y ) colo Valueb AE o
Control 41.40+0.41" 7810.97* 12.11:0.78"" 0.00 0.64

20 43.00£0.26™° 6.9910.34" 13.98+0.29™ 2.59 0.50

0 40 45.6810.33% 6.1640.23" 16.69+0.29" 6.48 0.37
60 47.4910.26” 3.88+0.16” 16.0610.34" 8.26 0.24

80 50.36+0.26™ 1784027 16311025 11.59 0.11

Control 41.07+047% 8.87+0.62** 11.95:0.61" 1.12 0.74

20 42424017 7864037 13.76£0.29" 1.94 0.57

3 40 44.97+0.74% 5414039 15.90+0.78"" 573 0.34
60 47.680.62" 5.77:0.09° 18.130.66™" 8.94 0.32

80 50.29+0.67 208+1.007 17.54+1.03" 11.89 0.12

Control 41.26+0.14% 823042 13.25:0.64" 1.2 0.62

20 42.70+0.42°° 76740.15% 14.84+0.67° 3.02 052

6 40 44.47+0.48° 6.27+0.31° 16.12:0.61™" 528 0.39
60 4724+0.77° 5.0740.43" 18.24+1.28™ 8.90 0.28

80 50.90+0.22" 194+0.29°% 18484052 12.85 0.10

Control 42.03+0.29% 7474036 13.02:049™ 1.16 0.57

20 4326+047" 798+0.18" 1433+0.74" 2.9 0.56

9 40 45.67:0.80% 625:027" 16.90+1.23" 6.61 037
60 4897+0.33" 6061023 19.04+031* 1041 032

80 52.10:0.44% 412075 18.65+0.50" 13.08 022

Control 42.77+047° 8.62:+0.09™ 12851026 15.47 0.67

20 44.11£027° 7.89+0.14° 14.87+033 3.86 0.53

12 40 46.82+0.13° 6.52+0.88° 17.56£0.55" 779 037
60 50.02+0.73 5.90:0.31" 17.82£047" 1051 0.33

80 51.37+0.15™ 293+0.12" 16.90+0.54™" 12.09 0.17

Control 41.82+0.23"* 8.60+0.65" 12.53:0.51™ 0.99 0.69

20 43.41:0.45" 7.90:0.61" 13.84+0.41" 265 0.57

15 40 44.74+0.78° 6.92:091° 15.3240.63% 472 0.45
0 47611025 499:0.10" 16.86:0.38" 3.31 0.30

80 50.56+0.18" 195:035" 16.1440.47°" 11.59 0.12

?W1t111n the same row, values not preceded by the same letter(a-e) are significantly different (p<0.05).
"Within the same column, values not followed by the same letter(A-E) are significantly different (p<0.05).

dihydrocapsaicin = capsaicin?} FARE 3= e o] A S A E A= Table 69 YERHSIEE 4] Sl wh&
sFek 80% W71 7] A gzl sl 50% ol Ae] 7ta 1A FEe Wshe g ghge] {7 7 oMY B
2 JehIQth Ku 524)9] AT % 715 urg chA e AREsler, 2 9 Sk 7P Al VET
% capsaicinoids 3FF-e- Wy} Ao ulg} 7hAEc o %7] citric, malic 2 succinic acid®] &S 0.66-1.09,
ATk e A 2.22-4719} 5.65-7.17 mgimlL F2.2 e, citric acid=
o] WSS malic acide 4 &) H&75 E2

Zxio] fo14 gzt 78S VeRI v} rESL, succinic acidE AT P EHH
kA Z p3=0) A 3RS gelsle] A2 XS v i AN A ASES Bol &g 9YAjolA  0.78-1.63 mg/mL
Aol mel 27] Ax7], A7) 2 st arlah S FEor 27)d Ve 75-80% % Hadhs o=
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Table 5. Changes in physicochemiacal characteristics of Kimchi
made with different ratio of pericarp and seed in semi-dried red

pepper during fermentation at 10C

Seed Fermentation Period

conient (%)  nitial Middle Last
Control ~ 869:0.56"  7.60:005™  7.47:024™
o 20 8.02:051"  728:026®  7.37:030"
Vl&‘gl”g’)c 40 6.80:006°  595:036%  5.40:005°
60 5.64+055C  4.95:030C  4.90+0.32%¢
30 5014044 4.89:038C  4.71:040°
Control  17.68+0.51™  19.19+125*  18.93+1.74"
20 14854071 13.69:056  15.18+1.01°®
ASTA 40 7.80+0.86C  10.69+1.03° 9524052
60 447+060° 3974049  59620.19%
80 336:1.32°  177:020%  2.90+3.28™
Control  10.79:0.64"  7.66:000™ 7931057
B 20 8.02:037°  521:023"  5.12:005"
((fnagl'flalog‘g‘"‘) 0 4301015 344:026C 3574003
379:0.11° 2744006  207+0.12%

80 230:0.17°  159:0.05F  1.53+0.02™
Control  4.68+026"  302:000™  334+0.15™

, N 20 353+0.14"° 2144007 2.07:004”
D‘h{ld;g%oﬁ;‘:me 0 2042007 1554011 13420067
176:0.11% 1258003  0.75:0.097

80 108:005"  071z003®  052:003*

UWithin the same row, values not preceded by the same letter(a-f) are significantly
different (p<0.05).

Within the same colurnn, values not followed by the same letter(A-E) are significantly
different (p<0.05).
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Fig. 2. DPPH and ABTS’ scavenging activity (%) of the middle
stage Kimchi made with different ratio of seed in semi-dried red
pepper during fermentation at 10T.

Yalues not followed by the same letter(a-d) are significantly different (p<0.05).
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Table 6. Changes in organic acid content (mg/ml) of Kimchi made
with different ratio of pericarp and seed in semi-dried red pepper

during fermentation at 10C

Fermentation Period

Seed
content (%) nitial Middle Last
Control 0660027 0231008  0.14+005™
20 0.69:0.12°  009+0.03"  0.22:0.06"
Citric acid 40 092+001%  0.14+002°*  007:004”
60 109001 0.19:004™ 01320027
80 1094009  0.15:002"°  0.12+0.03"
Control  471:0.10" 2574076 1602021
20 345:042° 191018 208003
Malic acid 40 3.93:007° 1594038  0.84+0.09%
60 2714035 1.741036™ 1264037
30 2224020 203:007°  12540.09"
Control 6342058 159059  081:0.15"
20 6.60:070™  1.010.10™ 0.740.04°
Succinic acid 40 717007 0.78+0.17" 0.66:0.16"
60 6.68:0.16*>  0.88+0.18" 0.66+0.03"
30 565:022°C  1.634021™ 0.770.06°
Conirol  0.00+0.00° 0.960.02" 1.13:0.07®
20 000:000°  132:0.14™°  2.0120.10"
Acetic acid 40 000:000° 132030  2.00+020°*
60 000:000° 133031  2.10+0.03*
30 0.00+0.00° 148006  197+0.08*
Control  0.00+0.00° 758:0.09"  10.20+0.79"
20 000£0.00°  699+0.67°°  11.5420.52*
Lactic acid 40 0.0020.00° 6631071  11.42:097%
60 0.00:0.00° 668040  11.85:031*
30 0.00+0.00° R.60:0.17™ 12351049

UWithin the same row, values not preceded by the same letter(a-f) are significantly
different (p<0.05).

"Within the same column, values not followed by the same letter(A-E) are significantly
different (p<0.03).

) o] Park 5425)2] AFollA el 23] succinic
acid?] &eko] At n Bard A AR A3E el
W RIT). Acetic, lactic acide= W& 27]l= AL A HA
orrthzl g MNP HA 78 AekE B o,
E3] lactic acidy> x| gl FH dgsroz HqI|7Hs
ot 71 =& Z71E B AH<7]9| 7.58-8.60 mg/mL <

o IAF Zrskdoul, BEvldMs 10201235
mefmL. WS % AR felA9l Aol 2 ek 2l
t}. Ryu 5(26)% acetic acid®] %2 pHI} Ao 4E
Z7)e}= Aske VeIt B askgh AA §014 &
o BRI 284S Sk A8 E ugon
A5 bl Fel A<l Afo]& Holx] &dtt ¥
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Table 7. Changes in sensory characteristics of Kimchi made with different ratio of pericarp and seed in semi-dried red pepper during

fermentation at 10C

BEAFADHEEEA AL57 A3E (2008)

Seed contents (%)

Control 20 40 60 80

Initial 734212042 6.4+1.0% 6.2+1.64 45+1.8% 3.542.4%

Smell Middle 7.5+1.4% 6.6+1.8™ 5.622.1%8 5.242.0™ 4.6+2.44
Last 6.542.3" 6.0+2.0°° 4.742.7% 41426 4.6+2.4™

Tnitial 8.1+0.74 72+1.1% 5.4+1.0% 3.1+1.0% 1.9+1.0%

Color Middle 8.0+0.8* 6.9+1.4% 47+1.6® 3.1+1.0% 20412
Last 75408 6.5+1.0™ 43+1.1C 30+09% 15+1.0%

Tnitial 75408 6.6+1.1% 4.5+0.8" 2.6+0.8™8 1.5+0.8

Redness Middle 8.0+1.1* 6.2+13% 44+124 3.1+10% 1.6+1.1%
Last 71209 6.2+0.6™ 44413 22406 13+0.7

Tnitial 6.8:0.9" 5.8+0.9" 44417 2,608 14407

Taste Middle 64+1.5" 6.0+1.6 44+14° 35+ .2 2.8+1.6
Last 4.642.7° 40+1.6° 334170 2.0+1.2% 2.1+1.8™°

Initial 6.7+1.4™ 6.5+0.7* 44407 3.5+1.5% 17409

Pungency Middle 7.0+1.4 5.8+1.1% 394148 2.8+1,148 1.810.8%
Last 48+1.8° 42411 3.6+1.3" 224085 2.0+0.8%

Tnitial 23+1 2 2.1:09°C 1.820.6% 1.6:0.5% 1.6+0.7°

Ripeness Middle 5.742.1% 6.0+1.8" 5.8+1 7% 53.414% 45+17°
Last 744184 74+ 3% 7.141.4% 70+1 4% 7.1£09*

Tnitial 6.6+1.3° 6.6+1.74 5.1+1.4% 301,348 1.841.0%

Overall acceptance Middle 70+12 6.7+1.1* 47+1.3™ 3.7+1.2% 2.7+13%
Last 5.342.6 444228 41421 22+41.1%® 1.941.5™

;}Withjn the same row, values not preceded by the same letter(a-e) are significantly different (p<0.05).
'Within the same colurn, values not followed by the same letter(A-C) are significantly different (p<0.05).
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