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Effects of Soup Temperature on Hunger, Energy and Nutrient Intake

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

ABSTRACT

The purpose of this study was to compare the effects of soup temperature on hunger, energy, and nutrient intake. The
hot meal consisted of 400 g of hot beef-vegetable soup (75C), Yubu Chobap, Bulgogi, cucumber pickle and radish
pickle. The cold meal component were the same as the hot meal except 300 g of water (8°C) and boiled vegctables
(100 g), instead of the hot beef-vegetable soup ot the hot meal. Thirst, core temperature and blood pressure were also
measured before and after consumption the test meals in a within-subjects, repeated measures design. 30 women
consumed 17% more kilocalories, 13% more protein and lipid and 16% more carbohydrate in the cold meal than in the
hot meal. The core temperature at the end of the test meal was higher in the hot meal than in the cold meal. Energy
and nutrient intake were inversely correlated with the hunger scores within 1 hour after the hot meal, however those are
not related with each other in the cold meal. So hunger feeling might be disturbed in the cold meal. It is concluded
that energy and nutrient consumptions were higher in the cold meal, partly because of the distrubed hunger feeling in

the cold meal. (Korean J Nutrition 36(8): 859 ~869, 2003)

KEY WORDS : hunger, fullness, temperature, soup, energy intake.
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Table 1. Energy and macronutrient content of the hot meal provided as a breakfast

Amount (@) Energy (kcal) Protein (g) Fat (@) Carbohydrate (@)
Hot soup” 400 71.3 9.51 3.72 3.15
Yubu chobap 400 793.5 22.65 18.30 135.15
Bulgogi 220 334.6 40.22 10.98 14.63
Cucumber pickle 50 51.5 0.2 0.15 13.90
Radish pickie 80 - 9.6 0.4 0.08 2.32

V100 g of Boiled vegetables and 300 g of cold water (8°C) were provided instead of hot soup in the Cold Medl. The vegetable dish
has same ingredients, energy and macronutrient content of the hot soup

Table 2. Characteristics of the subjects (n = 30)

Variables Mean + SEM
Age (years) 207 =02
Height (cm) 161.1 £09
Weight (kg) 522 +£1.1
BMI (kg/m?) 20.1 *04
% Body fat 255 £09
Fat mass (kg) 13.6 =07
Waist (cm) 729 £ 1.1
Hip (cm) 900 *09
WHR 0.81 = 0.0
SP (mmHg) 1035 +22
DP (mmHg) 68.6 =17
Pulse (beats/minute) 769 +20
Baisal core temperature () 366 *0.1

BMI: Body mass index, WHR: Waist-hip circumference ratio, SP:
Systolic Blood Pressure, DP: Diastolic Blood Pressure

6
RE AHAIE= statistic analysis system (SAS) ¥
& o} g3l BF (mean) T TEQAE A
BT 5 FF7Y AP AT T AdIF, "8 we
FoakEZE ZFo) Aol t—test® H|@ECh A
I AZ AE 308, 0%, 90%, 12082 A7t ut
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Table 3. Energy and macronutrient intake in the fest meals (Mean
+ SEM, n = 30)

Nutrient Hot Meal Cold Meal
Energy (kcal) 471.3 + 23.0 549.6 £ 21.7""
Protein (@) 272+ 1.3 308+ 14
Fat (@) 134+ 06 152+ 06"
Carbohydrate (g) 651+ 3.6 754+ 31

Y *6<0.05, compared with Hot Medal by t-test

7+ 20.7 £ 024191 7]1= 161.1 = 0.9 cm%th = A
Z3} BMIE= 27} 52.2 + 1.1 kg® 20.1 + 0490,
AA &L 255 + 0.9%, AALHE 136 £ 0.7 kg
o7 AT " &aick seet o] Edle
Z}z} 72.9 £ 1.1 cm$} 90.0 = 0.9 cm$leH, WHRE
0.81 + 0.0101%tk 283 ofF 2)Ad 4% #5718
ok ojgi7)1d <t} wiuke. Zk2k 103.5 + 2.2 mmHg, 68.6 &
1.7 mmHg, 76.9 = 2.082.2 HAbH o] P o A
BAee 36.6 £ 0.1CA
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Table 4. Test meal characteristics (Mean = SEM, n = 30)

Variables Hot Meal Cold Meal
Meal duration (min) 152 = 0.6 147 £ 05
SEl (keal/min) 31918 39.0 + 24"
Palatability 72.7 £ 3.1 720 £ 28
PFC ratio” 23:25:52 22:24:54

SEl: Speed of energy intake

" *15<0.05, compared with Hot Meal by t-fest

2 The mean ratio of protein: fat: carbohydrate in the test meals
which were consumed by subjects

37

[ —— Hot Meat

—4&— Cold Meal

Time (min)

368 |-
)

o 366
2 Fig. 1. Changes in core tempera-
g 36.4 ture before and after consumption
g of the test meals. PP: Preprandial.
2 32 b "Significantly different with the pre-
prandial core temperature by pa-
36 T S T T TN SO T T SN TN T AU T S R T N R S R R ired t-test. *: p <0.05, *x: p <0.0],
PP 5 s 25 35 45 85 65 75 8 95 105 118 #xx. p < 0,0001. ?#: p <0.01, com-

pared with the value of Hot meal
by t-test.
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Table 5. Correlation coefficients between the core temperature, energy and macronutrients infakes before and affer the consumption

of two kinds of test meals (n = 30)

Hot Meal Cold Medal
Time (min)

Energy Protein Fot CHO Energy Protein Fat CHO

PP —0.40" -0.24 -0.37" —0.40" -0.27 ~0.28 -0.30 -0.21

0 -0.36 -0.07 -0.27 -0.39" -0.22 ~-0.21 -0.22 -0.20

5 -0.39" -0.25 -0.35 -0.35 -0.12 -0.04 -0.10 -0.15

10 -0.31 -0.24 -0.30 -0.29 -0.29 -0.19 -0.27 -0.31

15 -0.25 -0.07 -0.21 -0.28 ~0.16 -0.13 -0.17 -0.156

20 -0.27 -0.11 -0.23 -0.30 -0.21 -0.20 -0.21 -0.18

25 -0.34 -0.07 -0.26 -0.38" -0.33 -0.37" -0.36 -0.25

30 -0.18 0.07 -0.09 -0.22 -0.35 -0.25 -0.35 -0.36

35 -0.14 0.13 -0.04 -0.18 -0.29 -0.23 -0.28 -0.29
40 -0.30 -0.13 -0.24 -0.29 -043" -0.38" -0.43" -0.38"

45 -0.18 -0.02 -0.13 -0.20 -0.38" ~-0.36" -0.39" —-0.33

50 -0.16 0.09 -0.06 -0.17 -0.34 -0.37" -0.37" -0.26

55 -0.23 -0.10 ~0.19 -0.22 -0.40" -041* -0.43" -0.32

60 -0.24 -0.02 -017 -0.28 -0.31 -0.32 -0.32 -0.25
65 -0.37" -0.13 ~0.28 -0.36 ~-0.44" -0.42" -045" -0.38"

70 -0.33 -0.20 -0.29 -0.30 ~-0.32 -0.35 -0.34 -0.24

75 -0.24 -0.04 -0.17 -0.25 -0.27 -0.30 -0.30 -0.20

80 -0.19 -0.05 ~0.14 -0.17 -0.32 -0.34 -0.34 -0.26

85 -0.24 -0.13 -0.21 -0.23 -0.18 -0.18 -0.20 -0.15

90 ~0.26 -0.12 -0.21 -0.25 -0.38" -0.39" -0.39" -0.31

95 -0.19 ~0.02 -0.12 -0.20 -0.29 -0.27 -0.30 -0.25

100 -0.14 -0.06 -0.12 -0.13 -0.21 -0.20 -0.23 -0.18
105 -0.25 -0.08 -0.21 -0.28 -0.27 -0.25 -0.28 -0.22
110 -0.24 -0.16 -0.23 -0.26 -0.44" —-0.33 -0.42" -0.43"

115 -0.29 -0.17 -0.24 -0.25 -0.34 -0.28 -0.34 ~0.31

120 -0.29 -0.14 -0.26 -0.32 -0.23 -0.17 -0.22 -0.23

PP: Preprandial, *p <0.05
Table 6. Blood pressure and pulse measured before and after the consumption of fwo kinds of test meals (Mean * SEM, n = 30)
) ) Hot Meal Cold Meal
Time (min)
SP (mmHg) DP (mmHg) Pulse SP (mmHg) DP (mmHg) Pulse
PP 95.2 + 14" 682+ 1.1 68.8 £ 1.7° 92.7 £ 1.0° 655+ 1.1° 688 £1.2
0 98.5 + 1.5° 70.0 £ 1.5 756 +1.7° 1011 +1.7° 719+ 15 68.0 + 1.8

30 94.4 +1.7%® 63.02 1.3° 739 £ 1.7% 925+ 1.6° 62,6 £ 1.3° 71.0+1.4

60 940 + 1.8% 63.6 1 1.2° 73.1 £ 1.6 91.8 +1.6° 632 +1.2° 725+ 1.3

90 914+ 1.7° 63.2 + 1.4° 729 + 1.8% 920 £ 1.4° 629 £1.3° 723 1.2

120 93.1 +1.7° 649 + 1.3 70.5 £ 1.9% 950+ 1.4° 650+ 1.3° 715+ 15

SP: Systolic Blood Pressure, DP: Diastolic Blood Pressure, PP: Preprandial
" Means in a same column with the same letter are not significantly different by Duncan’s multiple range test (p <0.05)

2 **1n<0.01, compared with Hot Medal by t-test
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Table 7. Correlation coefficients between blood pressure, energy, and macronutrient intake before and after the consumption of

two kinds of fest meals (n = 30)

Time (min) Hot Meal Cold Meal
Energy Protein Fat CHO Energy Protein Fat CHO
pp sp -0.20 -0.14 -0.19 -0.20 -0.12 -0.20 -0.13 —-0.06
DP -0.13 -0.16 -0.13 —-0.06 -0.20 -0.17 -0.19 -0.18
Sp -0.10 -0.14 -0.09 0.01 -0.08 -0.22 -0.11 0.02
0 DP -0.07 -0.17 -0 0.01 -0.23 -0.32 -0.26 -0.13
SP -0.09 -0.20 -0.16 -0.10 -0.12 -0.29 -0.17 0.01
%0 DP -0.14 -0.19 -0.20 -0.19 -0.21 -0.27 -0.23 -0.14
SP -0.04 -0.19 -0.09 0.05 ~0.26 -0.48"" -0.33 —-0.08
% DP -021 -0.22 -0.22 -0.17 -0.38" -0.42" -0.39" -0.29
SP -0.22 -0.31 -0.28 -0.22 ~-0.37" -0.52™" -0.44" -0.20
%0 DP -0.39" -0.40" -0.43" -0.39" -0.40" -0.44" -0.42" -0.31
120 SP -0.19 -0.19 -0.18 -0.16 -0.28 —-0.31 -0.29 -0.21
DP -0.24 -0.20 -0.24 -0.27 -0.26 —-0.30 -0.28 -0.19

CHO: Carbohydrate, PP: Preprandial, SP: Systolic Blood Pressure, DP: Diastolic Blood Pressure

*p<0.05, "*p<0.01
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Fig. 2. Mean hunger scores mea-
sured before and after the con-
sumption of two kinds of test meals
{n = 30). PP: Preprandial. "Means
with the same letter in each test

Time (min)

meal are not significantly different
at p <0.05 by Duncan’s multiple
range test.

Table 8. Correlation coefficients between hunger and energy and macronutrient intake before and after the consumption of two

kinds of test meais (n = 30)

Time (min) Hot Meal Cold Meal
Energy Protein Fat Carbohydrate Energy Protein Fat Carbohydrate
PP 0.30 032 0.32 0.25 —-0.06 0.02 -0.05 -0.09
0 -0.49™ -0.36 -0.47"" -0.52" -0.01 -0.02 -0.00 -0.02
30 -0.44" -0.35 -041" -0.43" 0.10 0.10 0.11 0.08
60 -0.35 -0.28 -0.35 -0.39" 0.06 0.03 0.07 0.05
90 -0.11 —0.01 -0.09 -0.16 0.01 -0.01 0.03 0.00
120 0.04 0.08 0.06 -0.01 -0.07 -0.11 -0.07 -0.04

PP: Preprandial, *p<0.05, **p<0.01
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Table 9. Correlation coefficients between fullness and energy and macronutrient intake before and after the consumption of two

kinds of test meals (n = 30)

Time (min) Hot Meal Cold Med!
Energy Protein Fat Carbohydrate Energy Protein Fat Carbohydrate
PP —-0.34 -0.40" -0.38" -0.28 0.03 -0.09 -0.01 0.10
0 0.20 0.15 017 0.18 0.07 0.09 0.07 0.05
30 0.03 0.08 0.04 0.04 0.03 0.08 0.05 -0.01
60 ~0.19 ~0.19 -0.24 -0.18 -0.17 -0.14 -0.18 -0.16
90 -0.06 -0.14 -0.12 -0.05 -0.16 -0.13 -0.16 -0.12
120 -0.05 -0.14 -0.11 -0.01 -0.25 -0.19 -0.25 -0.23

PP: Preprandial, *p<0.05, **p<0.01
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Fig. 3. Mean thirst scores measured
before and after the consumption

—&— Hot Meal

Cord MGOT' of two kinds of test meals (n = 30).

0 1 L ) 1

PP: Preprandial. "Means with the
same lefter are not significantly di-

1 1

PP ] 30 60
Time (min)

fferent at p <0.05 by Duncan’s mul-
fiple range test, ?+: p<0.05, com-
pared with the value of Cold Meal.
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Table 10. Correlation coefficients between thirst and energy and macronutrient intake before and aoffer the consumption of two kinds

of test meals (n = 30)

Time (mird Hot Meal Cold Meal
Energy Protein Fat Carbohydrate Energy Protein Fat Carbohydrate
PP 0.15 -0.04 0.07 0.18 0.15 0.16 0.15 013
0 0.13 0.07 0.12 0.15 ~-0.07 ~-0.07 -0.07 —0.06
30 0.14 —-0.00 0.07 012 0.11 0.08 0.10 0.13
60 0.10 -0.02 0.03 0.06 018 0.15 017 0.18
90 0.01 -0.12 -0.08 ~0.03 0.22 0.14 0.19 0.24
120 0.09 -0.02 0.01 0.04 0.38" 0.34 0.37* 0.34

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