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fCorresponding author ABSTRACT
Un-Jae Chang .. . . . . . .
Department of Food and Objectives: This study examined the impact of perceived volume on satiety using

Nutrition Dongduk Women's normal rice bowl, diet rice bowl and small rice bowl.

University, 23-1 Wolgok-dong,

Seanilerss Sea 196917, Methods: Thirty-six normal weight college female students participated in this study

once a week for 3 weeks. Three hundred grams of fried rice in a normal rice bowl (1st

Rorea week), 300 g of fried rice in a diet rice bowl (2nd week), and 300 g of fried rice in
Tel: (02) 940-4464 small rice bowl (3rd week) were served to the same participants over three consecutive
Fax: (02) 940-4609 weeks. After each lunch, the consumption volume of fried rice and the satiety rate were
E-mail: uj@dongduk.ac.kr measured.

Received: March 17, 2014 Results: The consumption volume of fried rice was 248 g (414.5 kcal) with a normal
Revised: May 13,2014 rice bowl, 254 g (429.8 kcal) with a diet bowl, and 270 g (456.8 kcal) with a small rice
Accepted: June 19, 2014 bowl. Results showed that the subjects who were eating from the small rice bowl ate

more fried rice (p <0.05) than eating from the normal rice bowl and diet rice bowl.
However, the satiety rate of fried rice in a diet rice bowl was significantly higher than
that of normal rice bowl and small rice bowl (p<0.05). The five point scale of
perceived volume on fried rice served normal rice bowl, diet rice bowl and small rice
bowl were 2.4, 4.0 and 2.1.

Conclusions: The visual cue plays a critical role in determining satiety and that
perceived volume is perhaps more important than actual volume of consumed food in
determining the level of fullness.
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Fig. 1. Pictures of general rice bowl, diet rice bowl and small rice bowl.
(A): side surface of rice bowls, (B): front surface of rice bowls, (C): back surface of rice bowls, (D): front surface of rice bowls con-

taining 300 g Kimchi fried rice.

Table 1. Nutrient composition of raw material in Kimchi fried rice

Nutrient composition

Raw material
Amount (Q) Energy (kcal) Carbohydrate (Q) Protein (Q) Fat () Fiber (Q)

Rice 36.8 127.9 28.2 2.4 0.1 0.4
Kimchi 441 7.9 1.1 0.9 0.2 1.3
Beef 4.4 9.6 0.0 0.9 0.6 0.0
Onion 5.9 2.1 0.5 0.1 0.0 0.1
Mushroom 29 0.5 0.0 0.1 0.0 0.0
Paprika 2.9 0.5 0.1 0.0 0.0 0.1
Garlic 0.6 0.7 0.1 0.1 0.0 0.0
Soy bean oil 1.2 10.4 0.0 0.0 1.2 0.0
Perilla oil 0.6 52 0.0 0.0 0.6 0.0
Sesame ol 0.3 2.6 0.0 0.0 0.3 0.0
Roasted sesame 0.3 1.7 0.0 0.1 0.2 0.0

Total 100.0 169.2 30.2 4.5 3.2 1.9
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Table 2. Subject characteristic in this study
Subjects (n = 36)

Characteristics

Age (v) 205 + 2.1
Height (cm) 160.5 £ 3.1
Weight (kg) 53.9 £ 6.1
BMI? (kg/m?) 21.1 £ 2.1
Fat mass (kg) 15.3 £ 4.0
% Bodly fat (%) 25,6 + 4.9
Lean body mass (kg) 38.6 £ 3.4

1) Mean = SD
2) Body mass index, body weight (kg) / [height (m)]?
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Table 3. Usual eating behavior of subjects

oms Number of subjects

(%)

Usual frequency of meal per day
Once 1( 2.8)
Twice 3( 8.3)
3 fimes 31 ( 86.1)
More than 4 times 1( 2.8)

Usual frequency of rice (or rice-based food) per day

Once 2( 5.9
Twice 25( 69.5)
3 times 9( 25.0
Regularity of meal
Regular 5(13.9)
Regular In general 20( 55.6)
Imegular 11 ( 30.5)
Reason for the initiafion of eatfing
Mealtime 24 ( 66.7)
Hunger 10( 27.8)
Salience of food 2( 5.9
Initiation of other person 0o( 0.0
Usual mealtime
less than 10 min 1( 28)
11 =30 min 26( 72.2)
31 - 60 min 9( 25.0)
More than 60 min 0( 0.0
Reason for the fermination of eating
No rice left 21 ( 58.3)
No soup leff 1( 2.8)
No side dishes leff 1( 2.8)
No favorite food left 1( 2.8)
Satiety 10( 27.8)
Termination of other person 2( 5.9
Usual chewing time before swallowing food
Less than 10 times 1( 28)
11 - 20 times 8( 22.2)
- 30 times 11( 30.6)
More than 30 fimes 16 ( 44.4)
Total 36 (100.0)
o}, BAR O RE Ze WaRA T F /)9 a5
#9491 2ol 5 WATHp < 0.05). Bo 7 A7 AF e
Aol g BAE7) g3 v A4 413 Al 43 D50l sel
et AP S S8 A3 A8 219 Bt Aol
AR Qe Ao R YeHt (RF= AASHA] ok
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Table 4. Energy intake of Kimchi fried rice provided by general
rice bowl, diet rice bowl and small rice bowl

Bowl type Intake (kcal) p value
General rice bowl 248.23 + 59.56° 0.212"
Diet rice bowl 254,48 + 54,37° 0.0412
Small rice bowl 270.53 + 39.34° 0.048%

Values are Mean £ SD for 36 subjects. Values were analyzed
with an ANOVA followed by Bonferroni-adjusted post hoc test.
Different letters indicate significant differences (o < 0.05) among
bowls

1) General rice bowl vs. Diet rice bowl, p = 0.212

2) Diet rice bowl vs. Small rice bowl, p = 0.041

3) General rice bow vs. Small rice bowl, p = 0.048
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Fig. 2. Visually perceived quantity of food served in general rice
bowl, diet rice bowl and small rice bowl. Values are
Mean £ SD for 36 subjects. Values were analyzed with
an ANOVA followed by Bonferroni-adjusted post hoc test.
Different letters indicate significant differences (p < 0.05)
among bowls.
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Table 5. Satiety rate of Kimchi fried rice provided by general rice bowl, diet rice bowl and small rice bowl

General rice bowl

Small ice bowl

Time
After 1h 2h
7.32 £ 2.43° 6.88 £ 2.20 5566 £ 2.56
8.59 + 1.50° 7.23 £ 2.11 5.78 £ 2.38
7.62 £ 2.35° 6.31 £ 2,56 553 £ 2.97

Values are Mean * Standard deviation for 36 subjects. Values were analyzed with a repeated measure ANOVA followed by Bon-
ferroni-adjusted post hoc test. Different letters indicate significant differences (p < 0.05) among bowils.
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