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Red pepper for Kimchi

Kyung-Hyung Ku, Na-Young Kim, Jae-Bok Park and Wan-Soo Park

Korea Food Research Institute

This study was carried out to investigate characteristics of the red peppers for Kimchi preparation. Four culti-
vars of Korean red pepper with different color value, ten brands of commercial red pepper powder produced at
different areas and paprika with imported from Spain were collected. These sample were analyzed for proximate
composition, color, capsaicinoid and sensory evaluation, etc. Proximate composition was moisture of 12.6-17.13%,
ash of 5.11-8.93%, crude lipid of 7.68-12.81% and crude protein of 11.35-16.72%. Free sugar content showed
two-times among samples, the lowest sample was 11.35%(Shintaein), whereas the highest sample was
21.06 % (Koisan). Capsaicinoid content of cultivars showed the highest value Dabok with 7549 mg% and the low-
est value Gusung with 18.77 mg%. American Spice Trade Association(ASTA) value, it was indicated redness of
red pepper, showed very wide range of values with 47.3-144.7. Correlation coefficient(R?) of ASTA value and a*
was 0.87, while R* of 0.05 between of ASTA value and capsaicinoid contents. In sensory attributes, Dong-
bang(0.87 mg%) and Gusung(0.43 mg%) were not significantly different, while Dabok(1.74 mg%) was signifi-
cantly different from other smaples in lag time, overall intensity and duration. The difference threshold of hot
taste and ASTA value was over 1.0 mg%/(capsaicinod content), 70(ASTA value), respectively.

Key words : color, pungency, red pepper, Kimchi
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sl 30 mesh AE T A& ARSI, ANES
4°C ¥ @3

=
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mme 93 ZTF2EEL I AT A(CE-310, Macbeth,
Minolta, Japan)E ©]8-3+%] CIE(Commission Internationale
de IEclairage) A/ A L*, a*, b* ¥ RGB %3} hunter
valueq! L, a, b &S =733t

Capsaicinoid &4

EY IFE 4g 3L acetonitrile 20 mLE 71s H vor-
tex mixer® 287} FE3Gch. FE2Y 1mlel| FHFFE 9
mL 718t & 4L & acctonitrile 5mLe} HPLCE Z7/<F
S5mLE 22 FHAA vE 843AZ Cy sep-pakS &
AL Cp, sep-pakell F2E capsaicinoidsy acetonitrile 4
mLS} 1% acetic acidE 373} acetonitrile 1 mLE £&A]%]
thS 20 uLE HPLCUJASCO. Japan)d] F&te] A Zalaict
olmf AR23F columne YMC-Pack ODS-A(150X4.6 ILD)E
o] 8314 em™ &1 methanol : water(70 : 30) 2.2 3}t
Flow rate= 0.8 mL/min, UV 280 nmllA] 435150, cap-
saicin® dihydrocapsaicinS Sigmarl A FE(M-2028, M-1022)
& ARESERATHY
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7} 2gS AE3] Z331 80% ethanol 40 mLE 3}

A ol

I vortex mixerolA 1#7F &% ¥ 0.2 um membrane fil-
ter? 343t thS HPLC(asco. Japan)oll 20 uL.E FYU3H4
o}, o)w) AME3F columne carbohydrate analysis(Waters)3 2L,
L1 = acetonitrile : water(85 : 15), flow ratex= 1.2 mL/min,
detectors RIZ ©]|£3}93, standard EZE 2 fructose, glu-
cose, sucrose, maltose= ARE-sFT).

ASTA value

FE74% oF 0.1gS A& @of 100mL volumetric flask
o W3 acetone®Z HAZEA] 2|93 187 shakingdt H <
Zof 16A17F X3 TR 460 el FREE g3,

AX164
w
A: absorbance at 460nm, W: sample weight(g)
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Table 1. Proximate composition and free sugar of various red pepper powders
Red pepper Proximate composition(%) Free sugar content(%)
powder Moisture Ash Crude lipid Crude protein Carbohydrate ~ Fructose Glucose Sucrose Total

Varieties

Manita 15.1240.03  5.72+0.03  7.54+0.03 13.72+0.09 57.9530.06 11.85£0.66 6.85+1.28 0.00£0.00 18.70£1.94

Gusung 16.1140.34  6.00+0.06  7.23+0.08 12.42+0.14 5834+0.26 12.13+1.53 858+2.57  0.00£0.00 20.71£4.10

Dabok 16.7410.11 5214023  8.9440.02 16.72+1.86 52.39+2.22 10.57£0.07 5.38+0.59  0.00£0.00 15.95+0.44

Dongbang 13.67£1.09 5.87+0.04 7.8440.14 13.54+0.07 59.03+0.85 9.55+1.32 5.85+0.64 0.00£0.00 15.41£1.96
Producing districts
Kwangwon province

Yongwol 16191134 621+0.58 11.22+0.26 11.35£0.37 55.03+0.88 11.20+1.34 794+15  0.38%0.54 19.51+3.44
Chonla province

Sintaein 14044036 6.92+1.10  9.831021 11732042 57.18%0.11 7.10£0.08 4.25£0.09 0.00£0.00 11.35+0.02

Haebo 1508+0.60 893+0.05 7.79+1.51 11.8340.11 56374225 11224093 4.54+084 0324046 16.08+2.23

Younggwang 162520.71 6424038 10361226 12.50+0.52 54.47%3.87 9424097 4491055 0.00+£0.00 13.90£1.52
Kyongsang province

Andong 15.39+0.81 6.27+0.46 10.06£1.50 12.00+0.43 356.29+0.66 11.14£093 6.25+0.8  0.00£0.00 17.38+0.04

Bongyang 15.46+£025 5.5240.08 11.58£1.02 13.51x0.24 53.93t1.59 10.67+0.33 6.83£029 0.0020.00 17.50+0.63
Chungcheong province

Koisan 17.13+0.69 5.88+0.16  7.68+0.50 11.62£1.51 57.82+1.87 1595£0.04 4124479 098006 21.06+4.69

Umsung 14.38+0.50 5.11+£0.10  11.82£027 12.71£0.00 55.98+045 9.44+1.08 5.00£047 0.72£0.16 15.16+1.48
etc.

Garak market 1 16812029 52320.01 10.92+1.09 12.64+0.71 54914023 11.78+0.36  5.56+02  0.29£040 17.62+0.26

Garak market 2  16.03+0.87 5.54+0.07 9.94+0.03 12.87£0.06 55.53+0.97 9.99+0.07 4.27£0.57  0.6210.06 14.88+£0.58
Import province

Spain(paprika)  12.49+0.27 5.7530.04 12814036 13.92+0.67 55.5140.09 3.61£226 0.97+0.62 1.06£225 5.65+0.56
Aol Aolzh Sl TN TEATF 4FEAN, BH A Ak ol A 09 A3 FUY AR 739 Dkl
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Table 2. Capsaicinoid content of various red pepper powders

Content(mg%)
Red pepper powder —
Capsaicin(CAP) Dihydrocapsaicin(DHCAP) Capsaicinoid CAP/DHCAP

Varieties

Manita 16.20+0.11% 9.68+0.39 25.8840.50° 1.674+0.06°

Gusung 9.74+0.72¢ 9.03+0.69% 18.77+1.41° 1.0810.14°

Dabok 37.23+1.59° 38.27+2.10° 75.4943.68" 0.9740.01°

Dongbang 12.1140.36% 15.39+0.15% 20.5440.50° 1.3740.02°
Producing districts
Kwangwon province

Yongwol 17.690.16" 9.1610.32% 26.85+0.48° 1.93+0.06®
Chonla province

Sintaein 20.67+£3.58° 13.47+1.59% 34.1545.17° 1.53+0.08

Haebo 31.3440.50 22.59+0.48° 53.92+0.97° 1.39£0.01°

Younggwang 22.2240.53° 15.83+0.14¢ 38.04+0.67 1.40+0.02°
Kyongsang province

Andong 39.16+0.15° 23.67+0.09° 62.8440.24° 1.65+0.01°

Bongyang 13.68+0.28 8.68+0.48% 22.35+0.75% 1.58+0.09°
Chungcheong province

Koisan 22.24+1.40° 10.99+0.49% 33.23+1.89° 2.0240.04®

Umsung 22.19+1.51° 15.39£1.03¢ 37.5812.54¢ 1.4410.01°
erc.

Garak market 1 11.23£1.99% 5.2915.67¢ 16.5247.66 2.12+1.30°

Garak market 2 31.50£1.60° 30.45+1.10° 61.95+2.70° 1.0340.01°
Import province

Spain(paprika) 2.80+0.70 0.9310.82 3.73%1.52 3.03

**Means with the different letters in same column are significantly different(p<0.05) by Duncan's multiple test
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Table 3. Color and ASTA value of various red pepper powders

Red pepper Color values ASTA value
powder L* a* Hue angle Chroma
Varieties
Manita 37.28+1.30 30.30£0.79 30.20+£0.43 44.86+0.34 42.79+0.86 72.149.56
Gusung 39.71+£1.79 32.3343.18 38.561+2.90 47451042 52.30+4.28 69.0+0.96
Dabok 33.41+4.56 36.02+3.99 35.34+2.24 44.47+1.36 50.4714.40 144.7£5.22
Dongbang 36.80+3.71 34.6142.12 35.7910.53 46.00£1.33 49.75+1.86 106.9+0.87
Gangwon province
Yongwol 37.09+0.81 31.70+0.01 28.93+0.71 42.57£0.68 43.08+0.49 80.3+4.56
Chonla province
Sintaein 35.78£3.50 28.95+1.60 25.84+0.33 41.73%£1.22 38.81+£141 55.8+0.78
Haebo 34.45+1.18 28.98+0.62 25.19£0.00 41.83+£0.60 38.92+0.46 97.11£0.45
Younggwang 37.5710.83 32.25+0.25 30.35+2.12 43.16+1.78 44.27+1.64 84.7+2.47
Kyongsang province
Andong 35.071£0.08 29.08+0.03 24.7810.85 40.39£0.94 38.21+0.57 79.71£0.38
Bongyang 36.9912.58 31.02+2.99 29.54£2.59 43.57+0.25 42.83£3.95 70.0+0.37
Chungcheong province
Koisan 37.09£1.19 32.35+0.33 28.92+1.65 41.73+1.33 43.40+1.35 74.6:043
Umsung 36.3510.21 30.57+1.68 27.25%2.19 41.64£0.73 40.95+2.71 78.0+£1.40
etc.
Garak market 34.3741.50 25.35+0.50 24.58+0.31 44.06+0.93 35.31+0.14 47.3+5.98
Leechun 40.00£1.18 30.89+0.37 33.26:0.09 47.0610.40 45.3910.19 52.7£1.00
Import province
Spain(paprika) 38.33+1.24 30.08+1.88 31.251£3.82 4597+1.71 43.3944.05 128.110.01
Table 4. Sensory evaluation according to capsaicinoid content
. Capsaicin content(mg%)
Sensory evaluation
0.1 0.3 04
Lag time 9.81+3.51* 7.1443.14° 4.95+2.57* 3.87£3.87°
Burning 4.08+2.48° 5.95£3.01° 8.93+2.71° 12.2942.10°
Tingling 4224303° 5.79+2 88° 8.77+2.65° 11.38£2.43*
Longitudinal location 3.74+2.72¢ 5.7412.58¢ 8.0313.01° 11.50£2.03°
Lateral location 7.68+3.21¢ 6.53+3.32% 5.93+4.38 6.36t5.27*
Area 5.29+3.49° 6.21+3.03° 7.1943.94° 8.75+4 87*
Overall intensity 5.54+3.39° 6.68+3.06™ 7.0243.77% 9.1315.24*
Duration/persistence 4.01+£2.80° 6.74+3.45" 9.21+3.07° 12.19£2.55°

““Means with the different letters in same column are significantly different(p<0.05) by Duncan's multiple test

73 capsaicing ©]&3t TFAAE AR vjenE 7=
Aels AlZKlag time), &9t ZX(buring), €L3 A=
(tingling), &2 7+7to] Rl Ev 7o) HL A X (longitu-
dinal location), A& C.® 7= w23t A= (overall inten-
sity), ol2ro] #|g¥l= AJ7H(duration/persistence) capsaicin
ghaFe) Apolrh B Z39-5E 1 Zo)7} 0.1~04 mg%h7HA
= 594 9A UElSTHTable 4). ¥rHol] oA wjeuks
7= 9X|(lateral location), ™39k 7= &2] A (area)
o] A9+= AIEZE capsaicin T2 Ao|7F Ax FolHd A}
ol& 7] EIIHTE o= Hl=US B SR capsaicin T
Z 0.011~1.32 mg%= AF3 & 15 line scale B L2 H7)sh
AL W 004mg% ©lstlre A wWeuts =7A Rs}
3L, 0.05~0.08 mg%ollA e =] w23k, 0.09 mg%hold
ol A% dies] Wria Hrksk Gillette 529 Aol vl

st 1% 2o mjeue] &3 oA 0.1 mg% ©lsth
AR S YohT WA Zhw 2 ool gl o
olof ol el TEE AT

AR HAAZ AHEHE 2E7HEe] vent Ak FAbs
28te] IE7FFE] capsaicin TFE X Az Eoivt
2

=23

A FE HES et AR, 493 A%, §o 7
zF, AAA wj2ut Fre Ao WA H7ket] HA A
o] Wl Lat 7% (overall intensity) SPIE LA, vf-eut
& w7l=r AyE AlZklag time), mg-gto]l X &FHE A7
(duration/persistence) 3FEO 2 FAste] AFHAE A8t
ook 2 A3 mjegks wrled ZdEle Alikdag time)d]
2 capsaicin o] 1.74 mg%S THES] A4+ FAEA |
oz Hrslgdou, S9H0.87 mg%), 71743043 mg%)2] 7
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Table 5. Sensory evaluation of red pepper powders for Kimchi preparation

Sample(capsaicinoid content, mg%)

Sensory attributes
Dabok (1.74) Dongbang (0.87) Gusung (0.43)
Lag time 2.57£0.26° 6.20£0.79° 6.69+0.48"
Overall intensity 12.6740.19° 6.9110.66° 6.7740.62°
Duration/Persistence 12.77x0.11* 6.87+0.12° 6.85+0.33°

*®Means with the different letters in same column are significantly different(p<0.05) by Duncan's multiple test

Table 6. Sensory evaluation of various red pepper color using color chips
Sample(ASTA value)
Dabok (144.7) . -angbang (106.4) Gusung (69.0) Garak market? (47.3) Paprika (128.1)

151 - - - - -
152
184
185
186
187
188
189
227 . ' - - - -

+ 370 - - - - -
406 - - - - -

Degree of redness 10.48+1.75* 9.71£1.87° 6.55+2.49° 3.50%1.50¢ 9.98+2.35%

Color chips number*

*color chips number showed degree of redness(increasing)
**Means with the different letters in same column are significantly different(p<0.05) by Duncan's multiple test

35 AMEE 237ME9 74 0.87 mg%-~0.43 mg%e] capsaicin
e mle AE XPolE X RIEZE X AxE
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. s Aze] 33 @ /AH 8L s BHT A
ASTA o] =& AgE #& A ALE Yehlls a*gtol
A Jehged, 4w Ajole 7AA FHU R
TH= ASTA gro] #slA xjolg Hth A5 EF ASTA
7k 14479 TR S a* 7S 362, ASTA 7; 106490 &
Hhe] a*zhe 34.61F ASTA 7t ol oF 40819 whele] a*
e 2% utol xjolzt §lojA ASTA # 7o E H2 A
% AL FsE R0 © AsAo] A oAz o)
FE 7|Zo2 ASTA ol Zoi7t 2 FFL €3 3l
B2 a0 60 80 100 120 140 CHEL(144.7), E9H(106.4), A3 (6900 ABHZ YE TE
ASTAvalue 7}2Z ASTA 7 47.3¢1 2 IZg7s AFs F& A4S
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