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Attempts to Estimate the Use Level of Red Pepper in Kimchi
and Kochujang (Hot Soy Paste)

Hyun-Hee Shin and Su-Rae Lee
Department of Food and Nutrition, Ewha Woman’s University

Abstract

Capsaicin content and redness were significantly different between home-made and factory-made
kimchi whereas those were not significantly different in kochujang samples. Factory-made kimchi was
3 times higher in capsaicin content than home-made kimchi. In experimental kimchi and kochwang
made with different levels of red pepper, content of capsaicins increased in proportion to the addition
level of red pepper. It should be possible to estimate the amount of red pepper used in kimchi
or kochujang if their capsaicin contents are determined.
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Table 1. Capsaicins content and redness of factory- and home-made kimchi

Capsaicin Dihydro- Capsaicin Redness Redness/

Kimchi capsaicin equivalent (conv. color capsaicin
(mg%, d.w.) (mg%, d.w.) (mg%, d.w.) unit)® index®

Factory (1) 14.64+ 0.22¥ 7.14%£0.85 1892+ 0.57 905+ 16 48+ 1
Factory (2) 4.33£ 030 3.32% 0.46 6.33% 0.2 1,072+ 16 170+ 9
Factory (3) 15.61+ 0.46 8.99* 0.25 21.00+ 1.00 1,368+ 16 65+ 3
Factory (4) 451+ 0.10 445+ 0.21 7.18+ 0.13 785t 16 109+ 4
Factory (5) 13.96+ 0.49 12.85+ 0.91 2167+ 1.40 850+ 16 39+ 1
Mean 1061+ 527 7.35% 3.58 15.02+ 7.08 996+ 216 86+ 50
Home-made A 2.62+ 0.26 2.04% 042 3.84+ 027 610+ 0 159+ 10
Home-made B 431+ 0.57 1.73+0.28 534+ 0.72 905+ 16 17+ 25
Home-made C 3.20+ 0.56 210+ 027 445+ 0.90 915+ 27 206+ 12
Home-made D 342+ 046 2.38%0.49 485+ 0.75 1,127+ 16 236+ 36
Home-made E 3.24+ 0.27 1234 0.16 387+ 021 554t 0 139+ 7
Mean 3.35+ 0.68 1.89+ 0.16 447+ 0.72 822+ 220 183+ 40

YValues are meant S.D. of 3 determinations. Means of factory- & home-made kimchi are significantly different at

p<0.05 level by t-test.

PConventional color unit=66,000X0.D. (1g dried sample diluted to 1/10,000 in acetone was measured at 460 nm)

conventional color unit/g dried sample

“Redness/capsaicin index=

mg capsaicin equivalent/100g dried sample
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Table 2. Capsaicins content and redness of factory- and home-made kochujang

Capsaicin Dihydro- Capsaicin Redness Redness/
Kochujang capsaicin equivalent (conv. color capsaicin
(mg%, d.w.) (mg%, d.w.) (mg%, d.w.) unit)” index®
Factory (1) 5.86+ 0.20¢ 7.43%0.20 10.31+0.32 436+ 30 42+ 4
Factory (2) 509+ 0.14 6.821 047 9.18+ 0.14 864t 0 94+ 1
Factory (3) 747+ 0.20 12.24+ 0.55 14.81+ 0.53 663+ 15 44+ 0
Factory (4) 2.65%0.10 247%+0.10 4,13+ 0.08 759+ 45 183% 12
Factory (5) 14.88+ 1.00 12.93+ 0.84 22,63+ 1.48 1,013+ 15 44+ 2
Mean 7.191 0.307% 8.381 4.00% 12.22+ 6,47 798+ 205 70+ 2483
Home-made A 9.67+ 0.30 10201 0.12 15.78% 0.28 1,065% 54 6/ +2
Home-made B 9.96+ 0.67 8.97+ 045 15.33+0.93 5241 0 34£2
Home-made C 643+ 0.31 442+ 0.17 9.08+ 0.41 969+ 45 106* 2
Home-made D 6.85+ 0.16 6.60% 0.23 10.81+ 0.29 681+ 26 63+ 3
Home-made E 6.45+ 0.40 452+ 0.29 9.16% 0.51 751+ 30 82+ 6
Mean 7.87% 1.69° 6.94+ 242N 12.03+ 3.09™8 812+ 87 ™ 67+ 18%

“Values are meant S.D. of 3 determinations. Means of factory- & home-made kochujang are not mgmﬁcantlv different
at p<0.05 level by t-test.

YConventional color unit=66,000X0.D. (1g dried sample diluted to 1/10,000 in acetone was measured at 460 nm)

“Redness/capsaicin index=

conventional color unit/g dried sample

mg capsaicin equivalent/100g dried sample
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Fig. 1. Changes in capsaicin equivalent of experimental
kimchi during fermentation

——@ Before formentation
1exi’p @@

O = = Afrer 3 days fermentation

12%10°

(conventional color unit)

ax10’
3
o 4x10
&
=}
o
[
[:4
1 1 4 1 i
0 10 20 30 10 50

ked pepper powder added
{(g/100 g freeze-dried or 840 g fresh kimchi)

Fig. 2. Changes in redness of experimental kimchi du-
ring fermentation
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Fig. 3. Changes in capsaicin equivalent of experimental
kochujang during fermentation
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Table 3. Redness/capsaicin index of experimental kimchi and kochujang

Red pepper level

Food e
Before fermentation

(g/100g d.w.)

Kimchi 12.0
23.0
52.5
Kochujang 12.3
210
354

Redness/capsaicin index(dry weight basis)

After fermentation

122+ 9 147+ 14
M+ 1 107+ 5
54+ 1 621 5
5715 106+ 19
76t 5 115+ 7
54t 6 75t 5

Table 4. Estimation of the use level of red pepper powder in kimchi and kochujang

Capsaicin eq. found

Estimate of red pepper powder

Food Source (mg% d.w.) used (g/100g dried food)"
Product Unripened Mixed cultivars Dabok cultivar

Kimchi Factory-made 15.0 48.3 31.0

Home-made 45 145 9.3

Kochujang Factory-made 12.2 424 273

Home-made 120 413 26.6

JCapsaicin equivalent of fermented product was converted to that of unripened and divided by the capsaicin equivalent

of red pepper powder supposedly used.
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