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https://www.otsuka.co.jp/en/nutraceutical/about/nutrition/sports-nutrition/essential-nutrients/proteins.htmlhttps://weather.com/en-IN/india/space/news/2022-06-08-samples-from-japanese-
probe-reveal-presence-of-amino-acids-on-an

Samples from Japan's Hayabusa2 Reveal 
Presence of Amino Acids τBuilding Blocks 
of Life τon Asteroid Ryugu

Glutamic Acid is 
one of most 
abundant AAs

https://www.otsuka.co.jp/en/nutraceutical/about/nutrition/sports-nutrition/essential-nutrients/proteins.html
https://weather.com/en-IN/india/space/news/2022-06-08-samples-from-japanese-probe-reveal-presence-of-amino-acids-on-an
https://weather.com/en-IN/india/space/news/2022-06-08-samples-from-japanese-probe-reveal-presence-of-amino-acids-on-an
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(Rassin et al., 1978)
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ԁⱳ σθϭϊΨלὧ ψʺ
ʾΞϘ χ ῨϬ‰ϛϥ
ʾ ЌрОϼלχ ῨϬ‰ϛϥ

άχ῟ᴮψ Τϣ‰θϭϊΨχ
ⱧϬΰοΜϥϕςếΜ

Does acute or habitual protein deprivation influence liking for monosodium glutamate?
Una Masic & Martin R Yeomans, Physiol & Behav 171, 79-86 (
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Eat-Japan  

︡

https://www.tyojyu.or.jp/net/kenkou -tyoju/tyojyu -shakai/koreisha -nichijo - tanoshimi.html

https://www.tyojyu.or.jp/net/kenkou-tyoju/tyojyu-shakai/koreisha-nichijo-tanoshimi.html
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Sasano et al. Current Pharmaceutical Design. 2012.Sasano T, et al. Arch Oral Biol 2003
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: 10 Head-neck Cancer Patients ( 63.6 )

Methods: 0.9g/

2

Before DuringCT 2weeks DuringCT 2weeks

ṇ

לּ טּ

לּ ︡

Tsutsumi R., et al (2015) The Laryngoscope
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http://blog.g-veggie.com

http://ord.yahoo.co.jp/o/image/SIG=11pkotsjl/EXP=1369017234;_ylc=X3IDMgRmc3QDMARpZHgDMARvaWQDQU5kOUdjUUNBSUdRbGdYUFF5TnBGTkd2YWI5eGZtanZsY2J5dGZMTW5JaElHNF9sRHF2d0NCV09ZWVAxd3ZPMgRwAzVwZWw1cHlzNXJXMzZMdU40NENBNmFPZjVMcUwEcG9zAzI3NwRzZWMDc2h3BHNsawNycg--/*-http%3A/blog.g-veggie.com/?eid=1243207
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Ivan P.  Pavlov
(1849-1936)

tŀǾƭƻǾΩǎ 5ƻƎΣ tŀǾƭƻǾ aǳǎŜǳƳΣ нллр

ר ר

ặ ׀36
1

2.- 3g MSG
▌ӓ 24

http://en.wikipedia.org/wiki/Image:One_of_Pavlov%27s_dogs.jpg
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ѝ 3 ẕ
ἑ ˕ ὶ ҷ ̚Ӽ

Ẽ ᵊ ФꜟḢ А╜ ὶὧ ἑ Ήͯ ҷ ̚Ӽ ᴮӃ
ỸṔ Ӝ 3 → ┘ ѯ 3 ẕ( ẕ ẕ) ͊

ѝ ͯϹḀ→ ∟ ἑ ↑קּ˃ ↑ (GIP)
1(GLP - 1) Ήͯ ̚Ӽ

ᴮӃ1 7⁵ ᴜᶕ ᵌ⁵ 4ѻѕ ᴮӃ ẇͽἐ Ḁ→ Ḁ→
˱ ‗ ᴖ ᴖ∏ ᴖ ᴖ GIP ᴖ GLP- 1
Ỗ ╘Ἠᵭ זּ ᴮӃ2 7⁵ 6⁵   ╘Ἠ 13 C ủₐẕ

Ḁ→ Ạ ˕ ὶ ₢ 13 2ѻѕ Ệᴻ C ủ ᵎҁỆᴻ

ᴕΌ
₣ Ḁ→ ╘Ἠ ᴖ ᴖ∏ ͯ ᴳ . ˢᾗ Ḁ
→ ╘Ἠ ῺḀ ‗ᵭꜙѻ ᴖ GLP- 1 һᴍ ῲ῁ (P = 0.01 0.02) ˢᾗ ╘Ἠ
ῺḀ ϴ ˋḰ Ḁ→ ˢᾗ ╘Ἠ ₣ ╘Ἠ ᵭ ˋ ᷈ ˕

ὶג₲ (P = 0.03)

ᴕ
ỸṔ ̩ ѝ 3Ἧ ẕ ͊ͯ ˕ ὶ ⁮אָ ᴖ י₄ּ ͒ ˰ Ҍ

ᴕΌ ФꜟḢ А╜ ὶὧ ╘Ἠ ˕ ̓ ↑ π◘ ; ↑ Ởḭ

Mano et al., https://doi.org/10.1016/j.nut.2017.08.007

https://doi.org/10.1016/j.nut.2017.08.007
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http://www.med.kindai.ac.jp/nouge/disease/exposition

/5/img/VNS_set_illust_JPG3.JPG

ɐɆǮ ↓Ǳ ǵѴ
Ƕ ἶ ҘșʣǙȒ

Nature Neurosci. Article (1999)
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Fact



ῑ ϱ

Kouzuki, et al., BMC Neurology (2020) 

י ῑ(ADD)  ᴄ ΅ϓ(MCI) дἐ ῑ ῐ(NDC) ϱѾ
ϱ ̚Ӽ ˮ ḱ



פ : ῑдἐ Ѿ ‗Ỏ L- ẕ (MSG) נּװ ╘Ἠ ᶂΌ ͻ

: ˵ ⁵ ӌὡ ῑ ᴻἐ159 ⁵ Ῠ ᴻἐ 1 3ε(0.9g/ )╘Ἠ ׄ(MSG ׄ;n 
= 79) NaCl 1 3ε╘Ἠ ׄ(0.26g/ )( ῐׄ;n = 80) Ѕ 12 ὗѕ ╘Ἠѻѕ נּ 4ὗѕ

ỸẴ ⁬ ᴩḱ ῑ ᴩḱ( י ῑ ͻἚ (TDAS)
Ἒ (GBSS)) ᶋ↑ ᶺ ї ỷ β ◗ᵭ ╒ѻѕᵭ ᴖ̩ᴩḱ ỸẴ

י ῑдἐ Ӫͯ‗
Ѿ ᶂΌ Kouzuki et al., Eur J Clin Nutr 2019
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Clinical Nutrition 2021 403495 - 3502DOI: (10.1016/j.clnu.2020.11.036) 
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