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75 Countries in Total
. *@ [ ] E $ [ ] ¢ @ bﬁ‘ 1. 1940- 2. 1986- 3. 1996- 4, 2001- 5. 2006- 6. 2011- 7. 2014-

° 1985 1995 2000 2005 2010 2013 2017 #&&t

I~\\j 7 3 USA 25 60! ool 149l 250l 175] 191 940
CHINA 3| 2| vd a1l 771 127 257

> oo N o JAPAN 10l 82| a7l a6l 18sl| 114l 120 684
E%Eﬂ n*%&ﬁ ‘i*@’\ SOUTH KOREA 1l 2| 14/ 27| 26| 36 106
~ » UK 5 vd 17| 23| 45| 31f 31 159
‘/‘/)l// \—7 j('“—'j'—" (‘E?\ GERMANY s| 13| 25| 37/ 32| 28 140
lb{bp—?ﬁmﬁﬁﬁﬂt\/ CANADA a 3| al 6l 20| 14| 24 75
ATAS L SPAIN al 10| vd 23| 20| 21 8s

=) BADOAMNK i i | ZE gi B iii 22 o 1ia
F_‘l' u \A\ N ITALY 5 3 7 =] 21 16| ot g g 78
FBRODEURANEHRT

ﬁ) - TC o Web of Science Database 22017
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iting network within UMAMI x salt reduction: Overall

There are two main streams for this topic. One is originating from Yamaguchi 1984 and Yamaguchi 1991 and another
is originating from Zhang 2003 and Vandenbeuch 2008.

§ ,
Yamaguchi 1984 Zhang 2003
Chandrashekar 2010

3K 4
\

20 | Roininen 1996

Palatability score
N

3
YAMAGUCHI N
1991 D .\ \
-4 ' = 15 4 N
v 2 E : i Vandenbeuch 2008
-5 1 : : : 10 1 '\1_\“\ D 8
0 010203040506 070809 1 1. ? . :

Concentration of sodium cloride (%)

(A) Max palatability (0.17)

NHCI 081%-’ MSGGBB% ~'.‘,*‘S~= Z*J“:‘t‘ '.‘J‘ﬁz l‘J':JL .".)‘DC .".)VC-:
(B) NaCl0.92%, MSGO0%
C) NaCl about 0.41%, MSG 0.38% ~ : .
( } ’ ’ ', Clarlvate Web of Science Core Collection 2021

Yamaguchi and Takahashi, J. Food Sci.
49(1):82-85
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Infection ratio (%)

Kadotani et al. BMC Plant Biology (2016) 16:60
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Table 7. Characteristics of Taste Disorder.

"E%EE R%EE Type of taste disorder (n=91*)

Types

(CHBL \E:E» OHL \ - Es (P ’ Hypogeusia / Ageusia  No change  Hypersensitivity ~ Changing to other taste

e ([CBLWOE-TRUED Salty 62 (68.1) 10 (11.0) 19 (20.9) 0(0.0)

o =3 W B e { 59 ; 28 (30. 222 2220
) @%HELPY—C‘EEJ lJ(‘_BL\ ls;‘lfﬂ :;E?:?: ?(8):?(:(&;; 4:4 4: ()((() ()))

w ~ iter & 2.0 - J0. . A
= u*%ligbrd\b‘ EEL\ Sour 58 (63.7) 31 (34.1) 222 0(0.0)
AN s ~

« BAYINGLLUSIRLY Umanmi 62 (68.1) 29 (31.9) 0 (0.0) 0(0.0)
. ujkb‘ﬁ’_) _Cﬁ l:‘) ‘5 Data are shown as number (%).
° "%"[C I:I a)l:l:lbf%b \ . 'E'L \U t“ aFor one patient, there was no record of taste disorder.

PBoth patients complained of bitter taste when they ate sweet foods.

https://www.covid19-jma-medical-expert-
meeting.jp/topic/7240

Yuta Nanjo © J. Internal Medicine (2022)
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Primary gustatory -
neurons
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D 124 HAR&: Na-Sensing Cell

V1 BHICRB &SN -F RS LZEIK(ENaC)
V1 150k 0D 17 £ L& EBI{% (Nature 2010)
A 7i0S5/KTIAvIEND

Chandrashekar, J., et al. Nature, 464, 297-301 (2010)
Heck, G. L., et al. Science, 223, 403-405 (1984)

TOEMTIXGEMof=

@ nEHmpa: Bitter-Sensing Cell
@ mEHmRa: Sour-Sensing Cell
O IEFERBAF A F v RIL: Na, K, Mg...

[ 18K D = 8E & B 1% (Nature 2013)
O 7zos54r i, PYILAYF 7 R—LTIOvIEN5S

Primary gustatory ———
neurons




Bk DIEWFIE IIERDIRETELRS

AIEKENRZ ULTLBUIERER R I8 <25,

Umami taste preferenceis increased depending on Low < Protein — High
rotein contentsin dietary foods. (Mori et a., Physiol & 100 0 [5]10]15] 20 |
Behav. 1991) ,_E‘z Egg protein in diet (%)
S
Umami Taste  Saltiness Sweetness E 75 300?.0
(Glutamate) (NacCl) (Glycine) = -
- =
=0 =
S 450 - 200 d;
R E i .“
) - - E i %
® ® ® "5 =)
ﬂ = 25 - L 10008
R ﬁ —
% What taste © e
do you like? °\°
0 0

0 10 20 30 40 50
visc B Feeding days
NaCl A

Low Protein~High Protein Glycine O
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HLy by 100
iﬂik,*bn"( db»\b(

ZEBKRFNFEH H L] I I

0

80

Hﬁﬁ65 | Zo)gﬁlﬁ =9 T ' T - & T 4
SFK — o+ -+ - 4
U2 0,12 016 0.24 0.27 0.35 0.39

(mg/100mL)

Hypertension Research (2020) 43:525-533
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Subjects; Healthy university students (32) Food E le (Di )
: ; _hli - *Food Example (Dinner
Trials : D‘:Ubie b"nde(_j Cross-over . Stewed Hamburger Steak, coleslaw salad, Boiled
50% Na reduction (4g =2g sodium) Spinach with soy sauce, rice and miso soup
MSG: 1 -sgldiSh Meals were stocked at—20°C

G FOUP Baseline \. Intervention W Base line Intervention
5 days 10 days 5 days 10 days
GFOUP Base line Intervention Base line Intervention

5 days 10 days 5 days 10 days

” Test ° Test ° Test ° Test
25 - Salivary Stress Marker Sodium Intake Marker

4,000 -

i - **p<0.01 ‘ | *ox
I

+/:

Mean=*SD “W=-MCG(—) =@=MSG(+)

N
o
1

2,000

o

Salivary CgA (pmol/mg protein)
= >
n ) 0
Urinary sodium(mg/day)

= »
o o
=4 =
o o

*

* /

Baseline 5 days 10 days Baseline 5 days 10 days
BA5(2021) 10(8):1739. doi: 10.3390/foods|10081739.
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(A)
Enhancement of Saltiness Perception by w0, Sensory Evaluation "~
Monosodium Glutamate Taste and Soy Sauce 1o 0:56%
. g 80 & 80 4
Odor: A Near-Infrared Spectroscopy Stu dy £ ——0.18%+MSG .E ——0.58%+MSG
e
Takuya Onuma’?, Hiroaki Maruyama’, and Nobuyuki Sakai’ £ 60 == ==-0.18%+Odor g ~——-0.58%+Odor
c
2 £
involved in central gustatory processing. Furthermore, the results of the sensory evaluations @ 40 §
suggest that enhancement of saltiness by the addition of MSG is mainly based on fusion of the £ £
salty-like property of MSG and saltiness of NaCl, whereas enhancement by the addition of soy B 20 &
sauce odor is mainly based on modulation of the temporal dynamics of saltiness perception. f E
) 0 sy —T T e R . R
' Chemical Senses, 2018, Vol 43, 151-167 0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80
Time (s) Time (s)
Y OR Vs (B)
Soy Sauce Odor 100 4 600
ot
(P o 80 g 500 -
3
) ikl oty 2 2 400
st e, g 60 - s
8 S
£ £ 300
[P, e E 40 1 Control s
i * — | MSG : 200 Control
[ [ 20 1 ==+ +Odor 2 100 s -+ MSG
== +QOdor
0 , . 0 : .
0.18% 0.58% 0.80% 0.18% 0.58% 0.80%
: NaCl concentration NaCl concentration

0.58% NaCl + MSG
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Vegan food and drink

Most vegan restaurant
meals have high levels of
salt, research finds
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The addition of umami compounds or foods rich in umami
allows for reductions in sodium content of foods
(reported as sodium chloride) without sacrificing taste,
liking and pleasantness.

Strategies lo | -
e However, the resulting reduction in sodium may vary
HEH“ E:E EI]I]III"I I"IEHE depending on the type of food consumed as well as the

“I IhE unltﬂd Stﬂtes amount and type of umami compounds present. Overall

dietary intake of sodium was not evaluated in these

studies. EAL
Evidence

Analysis Library

+ Academyof Nutrition
<& i ¢
rlgm. and Dietetics
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Helping the world
cut back on salt

A report for Ajinomoto
by Nature Research Custom Media

Michelle Grayson, Managing Editor



WHO
recommends
a global target
of a 30%
reduction in
salt intake by

2025 for the
prevention
and control of

NCDs.
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JANUARY, 1954 No. 1

Editorial
Salt

exclaim: “The sacredness and dignity of
salt! This mineral is like unto the four cle-
ments-—earth, air, fire and water, so universal,
so necessary to life, it is the fifth element.” De
Marcounille was indisputably correct but per-
haps he should have made a distinction between
the salt in the diet and the salt added to the diet.
There is a growing body of evidence that salt
may not be the innocuous element we suppose
it to be. Selye showed that administration of
large amounts of sodium chloride to chicks
caused renal lesions similar to those found in
human nephrosclerosis. Desoxycorticosterone
causes the same type of lesions in chicks fed a
“non-toxic” dose of sodium chloride. Sharp
reduction of the dietary sodium prevents the
production of such lesions by this steroid.
Sapirstein produced renal lesions and hyper-
tension in rats by offering only salted water for
drinking. A mechanism whereby salt might
cause arteriolar narrowing by causing swelling
of the cells of the wall has been postulated by
Eugene Stead and by Tinsley Harrison. Recent
work by Tobian tends to support such a hypoth-
esis. The Minneapolis symposium generously
documents the role of salt in hypertension.

IN 1584 Jean de Marcounille in Paris could

farm animals, because the agriculturist is
largely interested in the market weight or milk
production of the young adult and little interested
in pastoral geriatrics.

Experiments in which only salted water is
provided represent a form of physiologic en-
trapment since the kidney can only rid the
body of an unwanted supply by flushing it out
with an excess of water. (Lord Somerville in
1817 recognized, as others had before him, that
increased dietary salt requires increased water
intake.) Our own work with salt in the diet and
unrestricted fluid indicates that reduced fluid
intake is not necessary to produce hypertension
and renal and arteriolar lesions in the rat. All
dicts with salt substantially in excess of the
Mendel, Hubbel and Wakeman recommenda-
tions induced hypertension but it required nine
months to do so at the lower levels of salt feed-
ing. Braun-Menendez summarizes . . . all
the factors which favor the retention of sodium
in the organism, whether due to an increased
ingestion or to a decreased excretion, facilitate
the obtainment of hypertension . . . ”

Since the beginning of the last century when
the element sodium was discovered it has been
recognized as an important constituent of the
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Salt intake

5

© TARGET 30% relative reduction

in mean population intake of salt (sodium).

Current (2018): 2.89g

Baseline (2010): 2.87g = K

TARGET (2025): 2.01g -
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Diet-related NCD targets
Men
Raoised blood pressure

TARGET 25% relotive reduction in the
prevolence, or contain the prevalence
according to nationol circumstonces
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L _|
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O BARICHIZERIEEEREREZIEET3HIC. BETHIBLLHRHE(BERAIE). ITER. SHAEBOENENHSD
F RO AEEREISEZIRFTULARIRS(CLDE. BT NULAEREOS5EHERENSOERNIEES<,
B1%52.3%. ZE57.1%.

O #FMULAERECHUHESZEOSVEMEHE. AKBEIEESS. B461.7%. Z1*62.9%. 2&EHE
HEITIETEME6.7%. L146.6%. 3FB(EBETHARENS.9%. LTIV AEDS.0%.

O MhOMFTIRS(CLDE. BEK TN T ESRBEDFT MO LAEREISHE(CK). BREFE N E R LRD4EME.
(%)) ¢ - 3348 - SUTILESEOF MO ABEVEIS (. RET34.6%. KET19.5%.

(Anderson CA, et. al.J Am Diet Assoc. 2010 May;110(5):736-745. )

BEHE. IR SAENSOF NILAEREIS ZRMAINSDF MO LREREIS (L4 5 BREHER)
;;/g) <BME> <TMHE> <S> <>
IAREIA BAERIR
23.3 20.8 61.7% 62.9%
80 30.6 36.0 32.9 26.8 32.6 26.8
60 17-2 15'4 1 -1 17 0 : 186% 9.6% 220% 0.0%
17.8 : \
SR
9.0%
20 MIRR
L= AL, hiRERz - )
0 ZOROIEES] FEA IR TOMDMGRE KR, HAREIRZ -
s - 10.7% 6.3% 10.2% R SRR
22 SEME PEERE SR EE 5y EFE PERE BEE . 6.9%
(21-364%) (37-52#%) (53-69i%) (21-364%) (37-52i%) (53-69ik%) RS O = )OO - B AT o« )OO - AN = AR
12

(8#8) Asakura K, et. al: Public Health Nutr. 2016 Aug;19(11):2011-23.
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a>t7h to Reducing Sodium While Enhancing Taste
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Health, 2021, 13, 629-636
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Consensus Action on Salt and health: CASH

(2001_2011) Survey Year
2001 2006 2011
14
NY 7 . | 20 % Na Reduction I
(Y
ZN N & {\\*
-
© b5 | P<0.05 by
gz M 1.23¢g Repeated
- N
- ~ £%,,] *019  105¢ yrily
Death rate (Stroke, Ischemic ° 3 +0.16
heart Disease) N I =) 0.9 - R O.98g
Blood pressure N
Daly Salt Intake J 0.8 $£0.13
(9‘5g - 8‘1 g ) Hannah C Brinsden, Feng J He, Katharine H Jenner, Graham A MacGregor.
Surveys of the salt content in UK bread: progress made and further reductions

kHe, FJ, et al. BMJ Open 2014; 4; 004549 / possible. BMJ Open 2013;3:e002936
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BM) Open Trends il‘.l energy and nutrient content FYR¥a>vvarAnd—T>L 99—
of menu items served by large UK chain =
restaurants from 2018 to 2020: an Aeton o S
observational study e ActononSan

Queen Mary University of London
R Charterhouse Square,
Yuru Huang © , Dolly R Z Theis, Thomas Burgoine, Jean Adams Lordan Ectr:{ 6BQ
cash@qmul.ac.uk

Registered Charity: 1098818

Wednesday 27" April 2022

The Rt Hon Boris Johnson MP
1.76 1 Prime Minister

= 430.0 1 r 10 Downing Street
5 . London
3 o 174 SW1A 2AA
> 42751 =
= [
2 @ 172 Dear Prime Minister,
LU4250_ : e o o o o o o o

‘ . . . . . However, progress has stalled, and salt intake has not fallen since 2011.

2018 2019 2020 2018 2019 2020 Responsibility for salt reduction has been transferred several times since
7201 then and now sits with the Office for Health Improvement and Disparities,
G | 15.251 { where it has been merged with obesity prevention measures rather than
B e B 15.001 being prioritised as the most cost-effective public health intervention to
S 710 g { prevent stroke and heart disease2. Salt reduction is much easier to
g - = 14781 achieve than obesity prevention and has an immediate and large impact
s 14.50 and the small costs involved are borne by the food industry.
700 - { . . [ . . . [ . . .
: : : 14.25 ; : .
2018 2019 2020 2018 2019 2020 https://www.actiononsalt.org.uk/media/action-on-salt/news/Open-Letter-to-Boris-Johnson_Salt-

. . . Reduction.pdf
Trends of energy and nutrients per serving, all menu items.
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Increase of gastric afferent activity
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