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Soy Milk Intake Improves Stress Status in University Students
Mariko NAKAMOTO" *? and Tohru SAKAI*

'Department of Public Health and Applied Nutrition, Institute of Biomedical Sciences,
Tokushima University Graduate School, Tokushima 770-8503
’Section of Longitudinal Study of Aging, National Institute for Longevity Science (NILS-LSA),
National Center for Geriatrics and Gerontology, Obu 474-8511

ABSTRACT

Soy milk intake might be inversely associated with physical and mental stress,
possibly because of its potential beneficial elects on improvement of inflammatory
and oxidant stress. Clinical trials evaluated the elects on soy milk intake on stress
status are limited in other ethnic people. The objective was to evaluate a short-
term effect of soy milk intake on change of stress status in young people. The
study was conducted in 13 healthy young men and woman (aged 18-25 years old)
in this cross-over trial (200 mL soy milk compared with water). We used salivary
amylase measurements and score of psychological test, including the State Trait
Anxiety Inventory and the Center for Epidemiologic Studies Depression Scale, for
assessment of stress status. Difference between change on stress status during
soy milk group and water group were analyzed by paired t-test. The change in
salivary amylase concentration was dillerent between soy milk and water groups
significantly [The change from baseline 53.1+ 37.6 (kU/L) on water group vs 17.5%
13.6 (kU/L) on soy milk group, p=0.008]. There was no significant diderence in the
change of two mental stress variables between soy milk and water groups. Our
results indicate that soy milk intake might be associated with a change in salivary
amylase. Soy Protein Research, Japan 18, 182-187, 2015.

Key words : soy milk; stress; salivary amylase; university students; a cross-over
trial
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n=200 assessed for eligibility

n=16 randomized and allocated
students, aged 18-25 y

n=3 did not

complete

n=13 completed students

(12 women and 1 men)

Fig. 1. Participants flow. Out of the 16 participants
who were randomized and allocated, three
participants withdrew from this study. The 13
participants completed this study.

183



00000040000400000000020-800
0000000000000 0000000000
0 State-Trait Anxiety InventoryO STAIO O O O 0O
0" 002000040 000000000-60000
000000000000 000OO0Othe Center for
Epidemiologic Studies Depression Scale] CES-DO 00
Oooo®0000OSTAIOOOOO0O0O0O0000
00000000000 0CESDOOOOOODODOO
0000000010 00000000000000

Table 1. Ingredient per soy milk in this study (200 mL)"

0 Unit 0
Energy kcal 105
Protein g 7.6
Soy protein g 6
Fat g 6.4
Carbohydrate g 42
Sodium mg 150
Calcium mg 100
Magnesium mg 30
Vitamin A Mg 54
Vitamin E mg 8
Cholesterol mg 0
Soy isoflavone mg 16

PHil Quality governing soy milk (Fuji Oil. Co, Osaka,
Japan)
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Washout
) for 4 weeks
Group 1 2 5 T
B I R Tttt
Soy milk  Stress test* Water Stress test*
Assessment Assessment Assessment Assessment
Washout
— for 4 weeks
e B A AT A W B ER R R R
] Water Stress test* Soy milk  Stress test*
Assessment Assessment Assessment Assessment

* Paper test for 60 min

Fig. 2. Study flow. The study was conducted at the University of Tokushima, in Japan. The study design was a
quasi-randomized, controlled, cross-over trial, so that each participant served as his or her own control
and received both drinks in a random order. The test-drinks were soy milk or water, separated by a four
week washout period to remove any potential carryover ellect. There were two study days: baseline and
follow-up visits, respectively. The salivary amylase measurements and psychological tests were assessed

at pre- and post-intervention.
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Table 2. General characteristics of the participants depending on test day in this study

1st test day (n=13) 2nd test day (n=13) p value

Age (years)” 207 = 19

Sex (Men)t 1 (7.7)

Body mass index (kg/m?)"” 166 + 100 167 + 100 ns.
Leisure-time physical activity (Yes)t 6 (46.2) 7 (53.8) ns.
Regular menstruating (Yes)t 8 (61.5) 8 (61.5) ns.
Sleeping time (hours)"” 55 + 20 54 + 20 ns.
Smoking habit (cigarettes/day)” 02 + 04 02 + 04 ns.
Total side job time (hours/week)” 62 + 58 59 + 64 ns.
Total club activity time (hours/week)” 30 + 27 33 + 29 ns.
Total alcohol intake (g/day)” 179 + 211 232 + 376 ns.
Total energy intake (kcal/day)” 18120 + 2958 17204 + 2555 ns.
Total legum intake (g/day)” 367 + 285 350 + 2638 ns.
Salivary amylase concentration (kU/L)" 132 + 83 131 + 84 ns.
STAI (points)” 878 + 133 869 + 164 ns.
CES-D (points)” 118 + 48 112 + 80 ns.

" Meant SD 1 No. (%)

The paired t-test, Chi-square tests or Fisher's exact test was used to determine significant differences
between the characteristics of participants according to test day.
The stress state measurements including salivary amylase concentration, STAI and CES-D were shown the

value at pre-intervention.

Abbreviations: STAI, State-Trait Anxiety Inventory; CES-D, Center for Epidemiologic Studies Depression

Scale; SD, standard deviation.
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(KU/L)
120

100

p for change = 0.008

Pre Post
--#.- Water —s— Soy milk

Fig. 3. The effect of test drink on salivary amylase
concentration. The change in salivary amylase
concentration was different between the
soy milk and water groups significantly; the
change in salivary amylase concentration from
pre-intervention were 175+ 13.6 (kU/L) on soy
milk and 53.1+ 37.6 (kU/L) on water (p=0.008).
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Table 3. The comparison of change between in water and in soy milk

O Water Soy milk p value
Salivary amylase concentration (kU/L)

Pre-intervention 136 £+ 71 126 £+ 94

Post-intervention 66.7 = 400 302 + 1438

Change 531 + 37.6 175 + 136 0.008
STAI (points)

Pre-intervention 890 = 153 858 + 143

Post-intervention 865 + 121 843 + 141

Change 25 + 82 -15 + 60 0.635
CES-D (points)

Pre-intervention 124 £+ 65 107 £+ 67

Post-intervention 132 £+ 71 110 £+ 73

Change 077 £+ 29 031 + 27 0577
Meanz SD

The paired t-test was used to determine significant dilerences between change according to test drink.
Abbreviations: STAI, State-Trait Anxiety Inventory; CES-D, Center for Epidemiologic Studies Depression Scale;

SD, standard deviation
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