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Effects of Spicy Soup with Red Pepper on Body Temperature, Blood Pressure,
Appetite and Energy Intake

Kim, Seok-Young' - Kim, Ju-Young - Park, Gyeong-Min - Jang, Hee-Ae
Department of Food and Nutrition, Geongsang National University, Jinju 660-701, Korea

ABSTRACT

We examined the effects of 5 g red pepper powder in soup preload given at breakfast on food intake, blood pressure,
body core temperature, hunger, fullness and thirst scores in 29 female collage students. All subjects received two kind
of soup preloads in random order. After ingesting a soup, subjects ate other food items as a breakfast ad libitum. Two
soups were of the same composition and volume but differed only in 5 g red pepper. So one soup designated as “beef-
vegetable” and the other soup designated as “red pepper”. Red pepper soup consumption significantly enhanced energy
and macronutrient intake by 17%. The hunger scores after test meals were inversely correlated with energy and nutrient
intake in beef-vegetable meal. However, the postprandial hunger scores were not correlated with energy and nutrient
intakes in red pepper meal. The fullness scores at 90 min after the red pepper meal were inversely correlated with
energy and nutrient intake whereas the fullness scores after beef-vegetable meal were not correlated with energy and
nutrient intake. These results suggest that hot red pepper ingestion may desensitize some gastrointestinal vagal afferents
and disturb feeling of hunger and fullness. The postprandial changes of body temperatures in red pepper meal were
higher for a longer time in comparison with those in beef-vegetable meal. For the red pepper meal there frequently were
higher correlations between blood pressures and anthropometric measurements, compared to those in beef-vegetable
meal. These results might be explained partly by the enhancing effects of capsaicin on thermogenesis and sympathetic
nervous system activity. It is concluded that the ingestion of spicy soup with red pepper can increase appetite, energy
and nutrient intakes in Korean females, and this effect might be related to disturbed feeling of hunger and fullness.

(Korean J Nutrition 36(8): 870~881, 2003)
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Table 1. Energy and macronutrient contents of the food items
provided as the test meals

Amount Energy Protein Fat  CHO
(g) (kcab (9) (g) ()

Food ltems

Beef-vegetable

soup 400 na3 .51 3.72 315
Red pepper soup” 400 769 1030 3.45 4.96
Yubu chobap 400 7935 2265 1830 135615
Bulgogi 220 3346 4022 1098 14.63
Cucumber pickie 50 51.5 0.2 015 1390
Radish pickle 80 9.6 04 0.08 2.32

1) The red pepper soup differed with the beef-vegetable soup
on adding 5 g red pepper and excluding 0.9 g sesame oil.
CHO: carbohydrate

A W1 A SIS B T D9 F7E 4629 £ 2211
kcal‘}ioﬂi IFE7FE 5 g HUNS Wi ‘ﬂ;ﬂ Hy A
ALE 311 E ol 542.9 + 27.6 kecalE AHEQITE =
g, X9 §esE AT 417151‘4 %ol 2
7} 265 +1.1g 131 £ 05g 64.3 + 3.7 g1 WE= 4]
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Table 2. Characteristics of the subjects (n=29)

Variables Mean + SEM
Age (years) 207 =02
Height (cm) 1608 +09
Weight (k@) 521 *1.2
BMI (kg/m®) 201 +04
% Body fat 258 £ 09
Fat mass (kg) 137 =07
Waist (crm) 731 =11
Hip (cm) 900 +£09
WHR 081 £ 001
Systolic Pressure (mmHg) 103.0 +22
Diastolic Pressure (mmHg) 686 *+ 1.8
Pulse (beats/min) 772 +21
Basal core temperature (T) 36.6 £ 0.1

BMI: body mass index
WHR: waist-hip circumference ratio

Table 3. Energy and macronutrient intakes in two preload
conditions (Mean + SEM, n=29)

Nutrient Beef-vegetable Red pepper
Energy (kcal) 462.9 + 221 542.9 + 27.6*"
Protein (g) 265+ 1.1 31.0+ 1.6*
Fat (@) 131 05 163+ 08"
Carbohydrate (g) 643+ 3.7 755+ 4.1*

1) = p <0.05, compared with beef-vegetable preload con-
dition by t-test
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Table 4. Test meal characteristics in two preload conditions
(Mean * SEM, n = 29)

Variables Beef-vegetable Red pepper
Meal duration (min) 163 £ 0.6 17.4 +08*"
SEI (kcal/min) 31116 318+ 1.6
Palatability 721 £ 3.2 759 £ 25
PFC ratio” 24 : 26 : 50 23:27:50

SEl: speed of energy intake.

1) *: p<0.05, compared with beef-vegetable preload condi-
fion by t-test.

2) The mean ratio of protein: fat: carbohydrate in the test meals
which were consumed by subjects
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~1 | Fig. 1. Changes in core tempera-
fure before and after consump-
fion of the test meals in two pre-
load conditions. PP: preprandial.
1) Significantly different with the
preprandial core temperature in
beef vegetable preload condi-
tion by paired t-test (##: p <0.01,
###4#: p <0.0001), 2) Significantly
different with the preprandial core
temperature in red pepper preload

—A— Beef-vegetable
—e— Red pepper

Time (min)

condition by paired t-test (x: p<
0.05, #+: p <001, ***: p < 0.001,
#xx2 0 <0.0001).
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Table 5. Blood pressure and pulse measured before and after the consumption of test medls in two preload conditions (Mean +

SEM, n=29)

Time Beef-vegetable Red pepper

(min) SP (mmHg) DP (mmHg) Pulse SP (mmHg) DP (mmHg) Pulse
PP 95.4 + 1.5™" 685+ 12" 689 +1.7° 94.9 + 1.3® 690+ 1.1° 70.4 + 1.5°

0 98.8 + 1.5° 70.2 + 1.5° 759 +1.8° 98.9 £ 1.9° 70.9 + 1.3° 769 = 1.4°

30 94.4 + 1.7% 63.1 +1.4° 742 +1.7% 93.4 + 1.6° 654 +1.3° 748 + 1.2°°
60 942 +1.8% 63.7 £ 1.2° 73.4 £ 1.6° 93.7 £1.4° 647 +1.2° 73.4 £1.2%°
90 91.4 +1.8° 634 £ 1.4 73.3 +1.8% 906 £ 1.4° 639 +10° 712 £1.3°
120 934+ 1.7° 65.1 +1.3% 70.7 + 2.0% 93.8 +1.7° 652 +1.3° 716 + 1.3

SP: systolic pressure, DP: diastolic pressure, PP: preprandial

1) Means in the same column with the same letter are not significantly different by duncan’s multiple range test (p <0.05)

Table 6. Correlation coefficients between diastolic pressure, energy and macronutrient intake before and after the consumption

of test meats in two preload conditions (n=29)

Time Beef-vegetable Red pepper

(min) Energy Protein Fat Carbohydrate Energy Protein Fat Carbohydrate

PP -0.08 -0.05 -0.04 -0.01 0.08 0.06 0.06 0.08

0 -0.03 -0.13 -0.07 0.04 -0.13 -0.23 0.02 -0.07

30 -0.13 -0.20 -0.20 -0.18 -0.00 -0.07 022 0.02

60 -0.20 -0.22 -0.20 -0.16 -0.22 -0.23 0.03 -0.20

90 -0.36 -0.38* —0.40* -0.37* 0.01 -0 0.14 0.07

120 -0.21 -0.16 -0.21 -0.25 -0.19 -0.22 0.06 -0.17

PP: preprandial, *: p<0.05
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Fig. 2. Mean hunger scores measured before and aofter the
consumption of test meals in two preload conditions (n = 29).
PP: Preprandial. 1) Means with the same lefter in the same
test meal are not significantly different at p <0.05 by Duncan’s
multiple range test.
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Table 7. Correlation coefficients between hunger, energy and macronutrient infake before and after the consumption of test

meals in two preload conditions (n = 29)

Time Beef-vegetable Red pepper

(min) Energy Protein Fat Carbohydrate Energy Protein Fat Carbohydrate

PP 0.27 0.29 028 023 0.15 020 -0.18 on

0 -0.50** -0.37* —0.48** -0.51* -0.13 -0.01 -0.16 -0.20

30 -0.42* -0.31 -0.39* -0.41* -0.18 -0.13 -0.12 -0.18

60 -0.36 -0.31 -0.36 -0.39* 0.01 0.10 0.16 -0.05

90 -0.18 -0.11 -0.16 -0.20 0.19 0.25 0.23 0.13

120 -0.02 -0.01 —-0.01 -0.04 0.31 0.37* 0.28 0.23

PP: preprandial, *: p<0.05, **: p<0.01
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Fig. 3. Mean fullness scores measured before and after the
consumption of test meals in two preload conditions (n = 29).
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meal are not significantly different at p <0.05 by Duncan’s
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Fig. 4. Mean thirst scores measured before and after the con-
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Table 8 Correlation coefficients between fullness, energy and macronutrient intake before and after the consumption of test

meals in two preload conditions (n = 29)

Time Beef-vegetable Red pepper
Energy Protein Fat Carbohydrate Energy Protein Fat Carbohydrate

PP -0.32 -0.40* -0.37* -0.27 —-0.45* -0.42* -0.10 -0.44*
0 0.28 0.29 0.27 0.22 0.02 0.01 0.15 0.02
30 0.1 0.23 0.14 0.09 0.02 0.07 -0.01 ~0.01
60 -0.14 ~0.12 -0.19 -0.15 -0.17 -0.08 -0.11 -0.20
90 -0.04 -0.11 -0.09 -0.03 -0.39* -0.39* -0.24 -0.34
120 0.01 -0.07 -0.05 0.03 -0.26 -0.26 -0.11 -0.24

PP: preprandial, *: p<0.05, **: p<0.01
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Table 9. Correlation coefficients between thirst, energy and macronutrient intake before and after the consumption of test meals
in two preload conditions (n=29)
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Time (min) Beef-vegetable Red pepper
Energy Protein Fat Carbohydrate Energy Protein Fat Carbohydrate
PP 0.31 0.18 0.25 0.27 0.05 -0.07 -0.29 013
0 023 0.23 0.24 0.20 -0.10 -0.07 0.11 -0.12
30 0.24 0.12 017 0.17 0.07 0.06 -0.18 0.06
60 0.21 0.14 0.16 0.1 0.08 -0.00 -0.20 012
90 on 0.00 0.02 0.03 0.23 0.24 -0.10 0.20
120 0.04 0.04 0.07 0.06 0.44* 0.42* 0.07 0.42*

PP: preprandial, *: p<0.05, **: p<0.01

Table 10. Correlation coefficients between anthropometric measurement and core femperature in two preload conditions

Time Beef-vegetable Red pepper
{min) wit BMI %BF M Waist  Hip WHR Wit BMI %BF M Woaist Hip WHR
PP 0.28 037 024 0.28 0.33 o021 0.28 0.29 0.30 012 021 0.31 0.23 024
0 0.30 0.31 013 0.23 0.35 023 029 0.39* 040 012 0.27 0.35 0.36 0.17
5 0.25 0.30 0.26 0.28 0.33 0.25 026 0.31 0.32 0.18 0.26 033 0.27 0.22
10 022 0.27 0.17 021 037 0.6 041 030 0.28 0.16 0.24 0.34 0.27 023
15 0.35 0.39* 029 0.36 045 028 040* 035 0.39* 0.19 0.27 0.35 0.33 0.20
20 0.23 0.27 0.18 022 037 017 039" 036 0.32 0.13 0.25 0.33 0.37 012
25 0.28 0.32 0.19 0.25 0.39* 025 0.34 0.48** 043" 022 0.37 042 044 0.9
30 0.12 0.16 on 0.12 0.22 0.05 029 0.29 0.23 0.15 0.23 0.33 027 023
35 0.24 0.26 0.20 0.24 0.35 0.14 0.40* 037 0.30 0.14 0.26 0.33 0.34 0.16
40 0.16 018 0.29 0.25 0.29 0.16 0.29 0.26 0.28 0.04 0.14 0.28 0.24 017
45 0.12 0.20 0.22 0.19 0.26 0.07 031 0.38* 037 007 023 0.40* 032 0.28
50 0.17 025 024 0.23 0.31 0.13 033 0.32 0.33 0.13 0.24 0.35 0.31 021
55 0.09 017 023 0.18 023 0.06 029 0.30 0.34 0.22 0.28 0.36 0.31 0.22
60 0.20 0.23 0.26 0.26 0.33 0.7 0.34 0.3) 0.33 0.17 0.26 0.34 0.30 021
65 0.20 0.27 0.25 0.25 0.31 0.22 025 028 0.30 0.14 0.22 0.35 0.27 0.26
70 0.24 0.29 0.7 0.22 0.35 0.16 037+ 038" 042* 031 0.37* 039 039 019
75 028 0.27 .19 0.25 0.38* 0.22 034 0.24 0.23 0.05 0.14 0.20 0.28 0.03
80 0.21 0.24 016 0.20 0.28 0.16 0.26 0.29 0.31 0.14 0.22 029 0.28 0.17
85 022 0.26 0.24 0.25 0.32 0.15 0.32 0.35 0.38* 0.25 0.32 0.32 0.35 0.15
90 0.21 0.22 0.12 017 0.24 017 0.18 037 037 0.17 0.28 0.33 037+ 0.13
95 0.16 020 018 018 0.27 on 0.30 0.25 0.34 0.21 0.26 0.24 0.3 0.04
100 02 0.27 0.24 0.25 0.29 0.14 0.29 0.36 0.46* 031 037 030 0.45* -0.00
105 0.32 0.30 0.29 033 038 025 0.33 0.26 0.31 0.23 0.26 0.30 0.34 0.12
110 021 0.28 on 0.16 037+ 0.2 043* 0.34 0.4 0.30 0.34 0.36 042> 013
115 0.18 0.22 0.20 0.20 0.34 0.14 037 013 0.18 004 003 0.14 0.20 0.01
120 0.20 0.32 0.25 0.25 0.37* 0.23 0.33 0.27 0.31 0.23 0.27 0.34 0.30 0.22

Wt weight, BMI: body mass index, %BF: percent body fat, FM: fat mass, WHR: waist hip girth ratio, PP: preprandial, *: p<0.05.
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Table 11. Correlation coefficients between systolic pressure and anthropometric meosuremenf before and after the consumption of

test meals in fwo preload conditions (n=29)

Time Beef-vegetable Red pepper
(min) wit BMi  %BF FM  Waist  Hip  WHR Wi BM!  %BF FM  Waist Hip  WHR
PP 006 016 -001 001 017 009 017 02 029 031 032 037 022 033
0 006 034 -007 -002 -002 006 -007 005 011 017 013 005 007 002
30 016 026 -020 019 016 020 006 032 040 036 038 028 041 003
60 025 039 041* 038 02 035 003 020 023 021 022 025 015 022
%0 015 034 028 026 021 023 010 043 051" 049" 052* 043* 046* 0.18
120 009 030 029 024 019 010 019 0238 040 040° 044* 032 045 004

Wt weight, BMI: body mass index, %BF: percent body fat, FM: fat mass, Waist: waist girth, Hip: hip girth, WHR: waist hip girth ratio,

PP: preprandial.
*: P<0.05, *+: p<0.01

Table 12. Correlation coefficients between diastolic pressure and anthropometric measurement before and after the consumption

of test medils in two preload conditions (n =29)

Time Beef soup meal Pepper soup meal
(min) Wt BMI 9%6BF FM Waist Hip WHR Wit BMI %BF ™M Waist Hip WHR
PP 006 018 0.35 0.25 012 023 -006 016 033 036 032 028 022 0.19
0 -0.10 0.07 0.14 003 -003 002 -007 0.17 0.26 024 Q24 018 016 0.1
30 024 035 045 040" 029 035 008 023 0.29 0.43* 0.38* 023 033 0.02
60 -003 023 0.35 0.21 004 015 -009 017 0.23 0.27 0.25 012 oNn 0.06
90 024 048 051* 044 036 035 0.17 044* 051" 046 051 034 048* 002
120 003 020 0.16 0.1 016 003 0.21 035 052 034 0.39* 027 0.38* 0.02

Wi weight, BMI: body mass index, %BF: percent body fat, FM: fat mass, Waist: waist girth, Hip: hip girth, WHR: waist hip girth ratio,

PP: preprandial.
* P <005, **: p<0.01
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Table 13. Correlation coefficients between hunger and anthropometric measurement before and after the consumption of test
medls in two preload conditions (n=29)

Time Beef-vegetable Red pepper
(min) Wi BMI  %BF FM  Waist Hp  WHR Wit BMI  %BF M Waist  Hp  WHR
PP -027 -0.17 0.14 -004 -006 -0.25 014 -030 -015 =011 -024 -0.16 -032 0.08
0 -0138 -002 0.14 002 -009 000 -014 -009 -002 0.26 012 -0.04 006 -0.12
3 -010 -019 -008 -011 -014 -007 -014 -005 -009 002 -003 -0M 002 -0.19
60 -015 -008 -004 -~-030 -0J2 -002 -017 -004 -017 -005 -007 =020 005 -0.36
90 -0.05 0.04 004 -002 0.03 003 -001 -011 -022 -004 -008 -024 -001 -037*
120 -018 -018 -022 -025 -022 -020 -014 -003 -019 =011 -010 -0.18 004 -0.32
Wt weight, BMI: body mass index, %BF: percent body fat, FM: fat mass, Waist: waist girth, Hip: hip girth, WHR: waist hip girth ratio,

PP: preprandial. =: p <0.05

Table 14. Correlation coefficients between fullness and anthropometric measurement before and after the consumption of test
meals in two preload conditions (n=29)

Time Beef vegetable Red pepper
(min)  wt BMI %BF FM  Waist  Hip  WHR Wit BMI %BF FM  Waist  Hip  WHR
PP 018 019 =001 008 016 027 -004 027 024 014 022 027 032 008
0 012 -004 -001 005 016 -004 028 009 -012 -030 -0.15 =002 -004 00
30 030 014 002 018 03] 020 026 0.30 021 =012 008 021 020 0.3
60 044* 039* 015 032 045* 038 030 027 032 014 024 033 023 028
90 -001 007 -012 -006 003 -000 005 018 032 003 012 017 016 01
120 022 028 -003 010 017 022 004 023 034 003 015 022 020 013

Wt: weight, BMI: body mass index, %BF: percent body fat, FM: fat mass, WHR: wadist hip girth ratio, PP: preprandial, *: p <0.05

Table 15. Correlation coefficients between thirst and anthropometric measurement before and affer the consumption of test
medls in two preload conditions (n = 29)

Time Beef-vegetable Red pepper
(min)  wi BMI %BF FM  Waist  Hp  WHR wit BMI %BF FM  Waist  Hip  WHR
PP -011 002 004 -004 003 -021 026 020 023 003 010 021 006 026
0 042* 030 034 042" 042* 026 037 -003 -005 017 008 -005 002 -009
30 039* 038 034 040" 03] 032 015 008 001 016 013 004 004 003
60 032 031 029 034 033 019 031 -017 -011 011 =002 -014 -022 00!
%0 026 0.33 017 023 021 024 009 001 -004 013 008 -000 -004 006
120 029 035 019 025 024 029 007 010 007 017 0315 004 005 002

Wit weight, BMI: body mass index, %BF: percent body fat, FM: fat mass, WHR: waist hip girth ratio, PP: preprandial.

*: p<0.05
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