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Anti-obesity Effects of Kochujang in Rats Fed on a High-fat Diet

Choo, Jong Jae®

Deparmment of Foods and Nutrition, Kunsan National University, Kunsan 573-701, Korea

- ABSTRACT

The purpose of the present study was to investigate effects of kochujang and red pepper on energy intake, body fat content and
energy expenditure in rats fed on a high-fat{(30%) diet. Kochujang and red pepper powder were added in the high-fat diet, adjusting
the level to 95 and 22g/kg diet, respectively. The level of red pepper addition was corresponding to the level of the content of red
pepper powder in the kochujang-added diet. Kochujang induced a 30% reduction in body fat gain which was associated with a
significant increase in energy expenditure. However, red pepper reduced body fat gain by only 15%. Furthermore, energy
expenditure was not affected by red pepper. Metabolizable encrgy intake, apparent digestdbility and body protein gain were not
affected by either kochujang or red pepper. It has been known that capsaicin, 2 pungent component of red pepper, enhances activiry
of brown adipose tissue through increasing protein content, In the present study, in addition of protein content, DNA content of
interscapular brown adipose tissue was also increased by kochujang. Thercfore, it appeared that the antd-obesity effects of kochujang
was greater than those of red pepper, indicating more than red pepper was involved in the expression of the anti-obesity effects of

kochujang. (Korean J Nutrition 33(8) : 787~-793, 2000)
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Tahle 1. Composition{g/kg diet) of the experimental diefs

High-fat High-fat
Constituent Normal High-fat + +

Kochujang  Red pepper
Casein 200 200 200 200
Maize starch 521 321 271 99
Sucrose 100 100 100 100
Maize oil 100 100 100 100
Lard - 200 200 200
Cellulose 30 30 30 30
DL — methionine 2 2 2 2
Mineral mix* 35 35 35 35
Vitamin mix " 10 10 10 10
Choline bitartrate 2 2 2 2
Kochujang - - 100 -
Red pepper powder - - - 22

*: AIN mineral mix containingighkg}: calcium phosphate dibasic
500, sodium chloride 74, potassium citrate 220, potassium sulfate
52, magnesium oxide 24, manganous carbonate 3.5, ferric citrate 6,
zine carbonate 1.6, cupric carbonate 0.3, potassium iodate 0.01, so-
dium selenite 0.01, chrominium potassium sulfate 0.55.

T : AIN vitamin mix containing(g/kg}: thiamin HC! 0.6, riboftavin
0.6, pyridoxine HCl 0.7, niacin 3, calcium pantothenate 1.6, folic
acid 0.2, biotin 0.02, vitamin B,,(0.1% trituration in mannito!) 1,
dry vitamin A paimitate(500,000U/g) 0.8, dry vitamin E acetate
(500U/g) 10, vitamin Ds trituration, (400,000U/%) 0.25, manadione
sodium bisulfite complex 0.15.
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Fig. 1. Effects of kochujang on body weight(A), metabolizable energy intake(B), apparent digestibility(C), body fat(D) and protein gain(E), and
energy expenditure{F) in rats fed on a high-fat diet over 21 days: normal dietitNommal), high-fat diet{iHigh-fat). Values are means for eight rats,
with their standard errors indicated by vertical bars. Bars not sharing a common letter were significantly different, p < 0.05.
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Fig. 2. Effects of red pepper on body weight gain{A), metabaolizable energy intake(B), apparent digestibility(C), body fat(D) and protein gain
(E), and energy expenditure{F} in rats fed on a high-fat diet over 21 days: normal diet{Normal), high-fat diet(High-fat). Values are means for
eight rats, with their standard errors indicated by vertical bars. Bars not sharing a common letter were significantly different, p < 0.05,
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Fig. 3. Effects of kachujang on weight(A), protein{B} and DNA content(C) of interscapular brown adipose tissue(IBAT) in rats fed on a high-fat
diet over 21 days: normal diet(Normal}, high-fat diet{High-fat). Values are means for eight rats, with their standard errors indicated by ven-
ical hars, Bars not sharing a common letter were significantly different, p < 0.05.

Tahle 2. Effects of red pepper on weight, protein and DNA comtent of interscapular brown adipose tissee in rats fed on a high-fat diet for 21
days

Normal diet High-fat diet High-fat diet + Red pepper
Weight(g) 0.319 + 0.0271° 0.336 + 0.014° 0.352 £ 0.021°
Protein content{mg) 434 +1.7° 495 + 2.7° 48.4 + 24°
DNA content(pg) 521 + 147 554 + 16 566 + 17°

Values are means for eight rats, with their standard errors. Values within a row not sharing a common superscript letter significantly different,
p < 0.05.

Table 3, Effects of kochujang on plasma lipid concentrations in rats fed on a high-fat diet for 21 days

Normal diet High-fat diet High-fat diet + Kochujang
Triglyceride(mg/dl 1225 £ 227 1328 £ 133 1312 £ 1349
Total cholesteralimg/dl} 80.6 + 5.2° 779 + 417 842 + 24°
HDL-chalesteral(mg/dl 373 + 19 56.5 + 3.3 394 +19

Values are means for eight rats, with their standard errors. Values within a row not sharing a common superscript letter significantly different,
p < 0.05.

Table 4. Effects of red pepper on plasma lipid concentrations in rats fed on a high-fat diet for 21 days

Normal diet High-fat diet High-fat diet + Red pepper
Triglyceride{mg/dl 1361 + 1217 1531 £ 1.8 1284 + 11.1°
Total cholesteral(mg/dl) 843.1 + 4.6 86.5 £ 4.5 810 £ 3.6°
HDL-cholesterol(mg/dl} 630 + 3.9° 61.3 + 3.0¢ 56.3 + 267

Values are means for eight rats, with their standard errors. Values within a row not sharing a common superscript letter significantly different,
p < 0.05.
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