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light Food-nutrition

SCN clock

Peripheral clock

Carbohydrate  (Insulin)

Vitamin K (?) 
Fish oil (DHA/EPA,GLP-1)

Glutamate/
NMDA Protein (IGF-1)

Water soluble dietary fiber (SCFA, GLP-1)
X What kind of meal

for breakfast？

Caffeine (c-AMP, CREB) 

BreakfastMorning light



バクテー (肉骨茶/Bat Kut Teh

ワンタンミー (雲呑麺/Wantan Mee) ラクサ (Laksa) お粥 (Porridge) ロティ・チャナイ（Roti Canai）

ナシ・レマッ (Nasi Lemak) カヤ・トースト (Kaya Toast)ミーゴレン (Mee Goreng)

Malaysia is a multi-ethnic country, so there are many variations for breakfast
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The Japanese meal style, which is based on one soup 
and three side dishes, is an ideal nutritional balance.It 
is called “Washoku”. Japanese food contains a lot of
umami ingredients and contributes to seasoning that
reduces salt content. Japanese food is low in animal
lipids and helps prevent obesity and metabolic
syndrome.

Typical Japanese breakfast

UNESCO Intangible Cultural Heritage Japanese food (Washoku) from 2013

Protein, fiber 

Protein, DHA/EPA

Protein, fiber 

Protein, fiber carbohydrate

Asken（N=17496）

（male 26％、age 20－65）

Japanese

Western

Cereal

J-W

3

4

5

M
id

 ti
m

e 
of

 s
le

ep

morningness

eveningness

Weekd  
Holida

Japanese J-W Western Cereal

Food record application

Chronotype 

Type of breakfast



(Kcal) (g)

(ug)

(mg)

(g) (g)

(mg)

(mg)(mg)

(g)

(mg)
(mg)

(mg)
(mg)

(mg)

(mg)

(mg)

(ug)

(ug)
(ug)

(mg)(mg)

(mg)

(mg)

Nutrition-rich food index9.3 

0

200

400

600

1 2 3 4
0

10

20

1 2 3 4
0

5

10

15

1 2 3 4
0

20

40

60

80

1 2 3 4
0

500

1000

1 2 3 4
0

200

400

600

800

1 2 3 4

0

50

100

1 2 3 4
0

2

4

6

8

1 2 3 4
140

160

180

200

1 2 3 4
0

50

100

1 2 3 4
0

2

4

1 2 3 4
0

1

2

3

1 2 3 4

0

100

200

300

1 2 3 4
0

2

4

1 2 3 4
0

2

4

6

1 2 3 4
0

50

100

150

1 2 3 4
0

0.5

1

1.5

1 2 3 4
0

0.5

1

1.5

1 2 3 4

0

2

4

6

8

1 2 3 4
0

0.5

1

1.5

2

1 2 3 4
0

1

2

3

1 2 3 4
0

50

100

150

1 2 3 4
0

1

2

3

1 2 3 4
0

50

100

1 2 3 4

「Asken」
Energy PottasiumSodiumProtein CarbohydrateFat

Iron
MagnesiumCalcium

Zinc
Cholesterol Fibers

Vitamin A Vitamin KVitamin EVitamin D Vitamin B2Vitamin B1

Niacin Vitamin B12Vitamin B6 Vitamin CPartonic acidFolate

Effect of breakfast style on Breakfast intake of nutrients
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Roshanmehr et al., Nutrients 2022
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Japanese: under 10%



（Jerusalem artichoke）

Water soluble dietary fibers

Water insoluble dietary fibers

Inulin, non-digestible dextrin

Cellulose, glucomannan

（konnyaku）

Bowel movement 

Microbiota, 
blockade of blood glucose increase   

(40-50%)

(burdock root)

(30-40%)

Inulin concentration



Action site of water soluble dietary fiber  (inulin)

Slows the breakdown and 
absorption of sugar and fat

Good food for intestinal bacteria



Evaluation 
1) physical( Hight, BW, BMI)
2) Records of meals(components, timing)
3) Daily rhythm of serum glucose (SG)
4) feces：feces pH, SCFA : Short-chain fatty acid, microflora
5) Questionare of bowel movement
6) Physical activity：3-axis records (steps, MVPA : moderate vigorous physical activity))

Paticipants

・Healthy 30 elderly persons ( male：14、female：16)

・grouping：Breakfast  artichoke intake （N=15、male=7、female=8）
   Dinner artichoke intake       （N=15、male=7、female=8）

Flashing continuous glucose monitoring system

15 min interval for 2 weeks  

SG, activity
Meal records

1st week 2nd week

artichoke（5 g/day）
B reakfast or Dinner

post
feces feces

Effect of Jerusalem artichoke（菊芋） on cecal pH, SCFA 
and microflora in elderly human

Artichoke includes 40-50 % inulin

Kim et al., 2020

pre
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Effect of artichoke on bowel movement  in human 

artichoke at breakfast  improves bowel movement  
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Artichoke at breakfast strongly inhibits 24-hr glucose level
**P < 0.01, t-Test

24 hr glucose level after artichoke at BF or D
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clock Pre



Glucose level for 4hr after each meal
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Artichoke at BF causes the “ second meal” effect and 
protects glucose spike through 24-hrs    
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Changes in body composition of elderly women after a 12-week intervention of 5g of 
inulin and rowing (2times/week) exercise in the morning.

Changes in whole-body bone densityChange in total body lean mass (muscle)

Inulin alone or in combination with exercise can prevent muscle loss and bone density loss
Murata et al
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boat boat Inulin control Inulin

boat controlInulinboat

sarcopenia osteoporosis



Protein intake volume difference at BF, Lunch and Dinner in Japanese

Protein intake at breakfast is small
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Mamerow MM et al., J Nutr. 2014 Jun;144(6):876-80.より作図

SKEW intake impaired muscle synthesis

Protein intake pattern Muscle protein synthesis

BF  Lunch  DinnerBF  Lunch  Dinner
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Breakfast protein is important for muscle volume increase
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10 g milk protein intake at BF  or Dinner time produced muscle volume increase
In general, there are Japanese peoples with poor protein intake at BF and rich protein 
intake at Dinner. Intervention of 10g milk protein at BF or Dinner on muscle function
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Breakfast protein intake increases muscle volume and ASMI values

†P < 0.05 vs 夕タンパク群 (Mann-Whitney). #P < 0.05, ##P < 0.01 vs 夕プラセボ群 (Mann-Whitney). **P < 0.01 vs 夕タンパク群 (Two-Way ANOVA). 

40 peoples (65 years old  more )
for 3 month intervention
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High PDCAAS protein intake at breakfast protect decrease of grip strength

Please take good protein at breakfast time to protect sarcopenia

8 year cohort 
prospective study

Low grip strength
PDCAAS

〇

〇

〇

X

〇
X

Good association between breakfast protein and grip strength maintenance 

No association between lunch or dinner protein and grip strength maintenance 

J Am Med Dir Assoc. 2022



Bifidobacterium bifidum
2 times higher protein contents(15g/200ml)

Calcium , vitamin D

Does old people take milk at breakfast for sarcopenia protection
and/or  at dinner for osteoporosis protection ?

Drink in the morning prevents sarcopenia, and helps you 
sleep at night (tryptophan→serotonin→melatonin)

Drinking at night is good for better absorption of 
calcium and prevention of osteoporosis

Low fat milk is better
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