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DDPAS @ B BIZERRIZEE LR D BZ O HHBATHAE O

2)DPAS I[ZBEE T AFHDVITILET I, TART AL BEORFNIMER EAO & WHO IZX AR TR AL IR E
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REB T DIAZ 34T O F
WHOUITE T A N7l B U TED = A M ERIT, 2006 4 7 A IZCACIH UEBR IO & 21T
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B, R -FHHRARE LTS W AR EFRIXLL T o@D,

B.CCNFSDU is requestd to consider the following proposals at action:

1Nutrition Labelling

1.1 Develop Nutrient Reference Values for nutrients that are associated with both increased and decreased risk of noncommunicable diseases.

2 Nutrition Claims

2.1 Develop conditions for nutrient content claims for trans—fatty acids and include restrictions on both saturated and trans—fatty acids in the
conditions for both nutrient content claims and comparative claims for saturated fatty acids and trans—fatty acides.

3. Production and Processing Standards regarding the Nutritional Quality and Safety of Foods

3.1 Review the need for guidelines intended for governments on the use of sound nutrition principles in the production, processing and formulation
of foods based on the population nutrient intake goals of 2002 Expert Consultation(Diet, Nutrition and Prevention of Chronic Diseases, The
Report of Joint WHO/FAO Expert Consultation: WHO Technical Report Series No.916)

Nutrition Labeling:NRV tiEDEEMESTERHIN TEY, YiHELL T CCFL LT, IERY MR BRIEV A ICEEL CrERSEZEY
ANTBITDEZI  IRTNL LN OO RBERA~DIERZEDHFEERDAIETERLE,
Nutrition Claims: 5 v ~—72. IDF 75, REMFAF ROELEIZBN T, SAFASIIRIZ T A EEL O ITTRFBR B L O 2B ER
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Uenishi K, Ishimi Y, Nakamura K, |Dietary reference intakes e V59

Kodama H, Esashi T. for Japanese 2010 J Nutr Sci Vitaminol S83-S90 2013

Historical overview of the

Tsuboyama—Kasaoka N, : .

Tsubota—Utsugi M, Imai E, ;si;abhshme[;nt okf D:ftary J Nutr Sci Vitaminol \S/gfss 2013

Nakade M, Kasuga M eterence Intakes for

’ ’ Japanese.

Yamada K, Tsuboyama—Kasaoka

N, Goda T, Saito K, Yamanouchi |Dietary reference intakes | Carbohydrates. J V59 2013

T, Yokoyama T, Chonan O, Imai |for Japanese 2010 Nutr Sci Vitaminol S53-S56

E. Nakade M, Aoe S.
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1) Food Safety Modernization Act : FDA (http//www.fda.gov/Food/FoodSafety/FSMA/ucm247548 htm)

2)
3)

4)

Code of Federal Regulations Title 21 : FDA (hitp://www.archives.gov/federal-register/cfr/index html)
Federal Food, Drug, and Cosmetic Act s FDA

(hitp//www fda.gov/RegulatoryInformation/Legislation/FederalFoodDrugandCosmeticActFDCAct/
defaulthtm)

Hazard Analysis and Critical Control Point (HACCP) Procedures for the Safe and Sanitary Processing and
Importing of Juice | FDA

(http://www.fda.gov/Food/FoodSafety/Hazard AnalysisCriticalControlPointsHACCP/Juice HACCP/
ucm073594.htm)

5) Procedures for the Safe and Sanitary Processing and Importing of Fish and Fishery Products ; FDA

6)

(hitp://www.ida.gov/Food/FoodSafety/Product-SpecificInformation/Seafood/SeafoodH ACCP/ucm111304 htm)
Pathogen Reduction Hazard Analysis and Critical Control Point (HACCP) systems : USDA
(http//www fsis.usda.gov/Science/hazard_analysis_&_pathogen_reduction/index.asp)

7) Dietary Supplement Health and Education Act of 1994 : FDA

8)

NI

@TEX - BELED

HEEA EI@E&%‘EET&% INTRERZEED neymwwn shokuet

(http://www.fda.gov/Regulatorylnformation/Legislation/FederalFood DrugandCosmetic ActFDCAct/Signif
icantAmendmentstotheFDCAct/ucm148003.htm)

2012 4B CREIRREEMCEOMT ; B 4K SIRAER
(http//www.jetro.go.jp/ifile/report/07001111/fsma2012.pdf)
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CODEX INFORMATION

FAO/WHO ﬁrﬁ]ﬁ&dﬁm‘ﬁm
BB —F v o AEREERRE
S

Participant Report of the 44th Session of Codex Committee on Food Hygiene

B M ERRR
EEB MRS LEF EMEE National Institute of Public Health, JAPAN
B ® Hajime TOYOFUKU

Summary
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Summary Dietary Reference Intakes of five macrominerals (sodium, potassium, calcium,
magnesium and phosphate) were determined for Japanese. The estimated average require-
ment (EAR) and the recommended dietary allowance (RDA)} for adulis ages 18 y and older
were determined in calcium and magnesium. In sodium, the EAR was determined. The RDA
was not determined because the values were much lower than normal intake levels. Further-
more the dietary goal for preventing lifestyle-related diseases (DG) was determined based on
preventing hypertension. In potassium, the value that is considered appropriate to maintain
in vivo potassium balance was used as the adequate intake, the DG was established from a
standpoint of prevention of hypertension. In calcium, the EAR and RDA were determined by
the factorial method. In phosphate, the Al was determined based on the intake level of the
National Health and Nutrition Surveys. The tolerable upper intake level (UL) for adults was
determined in calcium, phosphate and magnesium, but the UL of magnesium was applied

from a source other than ordinary food.

Key Words sodium, potassium, calcium, magnesium, phosphate

Sodium
Background information

Sodium, the main cation contained in extracellular
fluid, is necessary to maintain extracellular fluid vol-
ume, plasma osmolality, and acid-base balance. Sodium
is mostly consumed in the form of sodium chloride
(NaCl), commonly referred to as salt. The largest por-
tion of ingested sodium is absorbed from the small intes-
tine and the majority of absorbed sodium is excreted in
the urine via the kidneys. If' sodium intake increases,
the amount of urinary excretion will increase, and if
intake decreases, the amount of urinary excretion will
decrease.

A NaCl equivalent is calculated as follows from the
molecular weight of salt and sodinm:

Na(l equivalent=sodium (g) X 58.5/23

=sodium (g)X2.54.

If kidney functioning is normal, sodium balance will
be maintained by the re-absorption of sodium in the kid-
neys, thereby preventing sodium deficiency. Endogenous
loss of sodium is calculated as the sum of the sodium
excreted in the urine, feces, dermal tissue, and other tis-
sues when sodinm intake is 0 mg/d.

Determining the Dietary Reference Intakes (DRIs)
Based on the belief that the amount of endogenous

E-mail: uenishi@eiyo.ac.jp

sodium loss is equal to the amount of sodium required,
the estimated average requirement (EAR) was estab-
lished with the goal of compensating for endogenous
loss. However, the values are less than 1% of the value of
intake distribution, determined by the National Health
and Nutrition Survey (1, 2). Thereflore, the meaning in
practical use does not presume to provide the average
required quantity. Since it has no meaning when utiliz-
ing the amount recommended, it was not calculated.
For infants aged O to 5 mo, the adequate intake (Al)
was calculated using the average concentration of
sodium in breast milk {135 mg/L) (3, 4) and average
volume of breast milk secreted per day (0.78 L/d) (5, 6).
For infants aged 6 to 11 mo, the Al was calculated using
the average consumption of sodium from breast milk (3,
4, 7, 8) and complementary food (9). The dietary goal
for preventing lifestyle-related diseases {DG) for sodlum
was established by epidemiology research that consid-
ered the relationship between high blood pressure (10,
11) and cancer (12) and sodium ingestion, changes in
sodinm intake in the Japanese (1, 2), and the desirable
level of sodium established in many Western countries.
In adults, the target to attain over 5 y was calculated to
be less than 9 mg/d for men and less than 7.5 mg/d for
women. In children aged 1 to 11y, the value was cal-
culated by extrapolation from the value for adults aggd
18 to 29 y by the 0.75th power of the weight ratio: The

— 374 —



Unnistl K et al.

DRIs for sodium (mg/d. the value in parentheses is equivalent to table salt [g/d]).

Sex Males Females
Age EAR Al DG EAR Al DG
0-5mo — 100 (0.3) — — 100 (0.3} —
6-11 mo — 600 (1.5) — — 600 (1.5) —
12y — — (<4.0) — - (<4.0)
3-S5y —_ — (<5.0) e — (5.0}
67y — — {<6.0) — —_— (<6.0)
89y o —_ {(<7.0) - — (<7.0)
10-ily — — (<8.0) —_ —_ (<7.5)
12-14y — — {<9.0} —— — (<7.5)
15-17y — — (<9.0) — — (<7.5)
18-29 600 (1.5) — (<9.0) 600 (1.5) —_ (<7.5)
30-49y 600 (1.5) e {<9.0) 600 (1.5) — (<7.5)
50-69 y 600 (1.5) — (<9.0) 600 (1.5) — (<7.3)
=70y 600 (1.5) — {<9.0) 600 (1.5) — (<7.5)
Pregnant women . . _
(amount to be added)
Lactating women _ _ _
{amount to be added)

DRIs, Dietary Reference Intakes; EAR, estimated average requirement; Al, adequate intake; DG, tentative dietary goal for

preventing lifestyle-related diseases.

value for adults aged 18 to 29 y was applied to adoles-
centsaged 121017 y.
DRIs for sodium are summarized in Table 1.

Potassitumn
Background information

As the main cation contained in intracellular fluid,
potassium is an important factor in determining the
osmotic pressure of aqueous humors and maintaining
acid-base balance, and participates in nerve transmis-
sion, muscle contraction, and vascular tone. In healthy
individuals, potassium deficiency is rarely observed,
typically afflicting only those experiencing diarrhea or
heavy perspiration or taking diuretics. Average sodium
intake in Japan is high compared with that of many
countries (1, 2). As the urinary excretion of sodium is
related to potassivum intake, it is believed that increasing
ingestion of potassium is important for the Japanese.
Determining DRIs

Based on the National Health and Nutrition Survey
data, the Al was determined to compensate for endoge-
nous potassium loss and maintenance of potassium bal-
ance at the present intake level (1, 2). In research con-
ducted in other countries, an intake of 1,600 mg was
found adequate to maintain potassium balance (13).
The current intake of the Japanese was found to exceed
this value (1, 2), reaching an Al of 2,500 mg for men,
whxch is not an unrealizable value, nor is 2,000 mg
for onmen in consideration of the difference in energy

Ba d.on‘the Al of adults aged 18 to 29y, it was
lated by.the 0.75th power of the weight ratio in
the growth factor. The AT for infants

aged 0 to 5 mo inlants was calculated using the average
concentration of potassium in breast milk (3, 4) and the
average volume of breast milk secreted per day (5, 6).
The Al for infants aged 6 to 11 mo was calculated using
the average consumption ol potassium from breast milk
{7, 8) and complementary focd (8). Since it is supplied
with normal meals, the additional amount required for
pregnant women was not determined. The additional
amount required for lactating women was calculated as
follows:

Additional amount ol potassium required for lactat-

ing women

=average amount of potassium in breast milk (3,
4)yXthe amount of milk (5, 6).

If renal functioning is normal, the potassium intake
from normal meals will not lead to excessive potassium
levels, which can cause metabolic disorder. Therefote,
the tolerable upper intake level (UL) was not determined.

The Sixth Report of the Joint National Committee on
Prevention, Detection, Evaluation, and Treatment of High
Blood Pressure (14) reported that an intake of 3,500 mg
potassium/d is desirable to prevent high blood pressure.
This value is supported from the viewpoint of primary
prevention of lifestyle-related diseases, centering on
prevention of high blood pressure, However, consider-
ing that the current median intake of adult Japanese is
2,384 mg for men and 2,215 mg for women (1, 2), this
intake may be difficult to realize. Aiming for its realiza-
tion 5 y from now, it was considered appropriate to aim
at the mean value of the current median intake and the
value reported in the Sixth Report of the Joint National
Committee on Prevention, Detection, Evaluation, and Treat-
ment of High Blood Pressure (14}, and to calculate the DG
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Table 2. DRIs [or potassiam {mg/d).

Sex Males Females
Age ATl UL? ATl UL?
0-5 mo 400 e 400 —
6-11 mo 700 — 700 —
1-2y 900 — 800 —
3-5¥ 1,000 — 1,000 —
6-7 v 1,300 _ 1,200 —
89y 1.500 - 1,400 —
10-11y 1,900 — 1,700 —
12-14y 2,300 — 2,100 —
15-17y 2,700 — 2,000 —
18-29y 2,500 2,800 2,000 2,700
30-49 y 2,500 2,900 2,000 2,800
50-69 y 2,500 3,000 2,000 3,000
=70y 2,500 3,000 2,000 2,900
Pregnant woinen +0 .
(amount to be added)
Lactating women +400 o
(amount to be added)

UL, tolerable upper intake level.
1The value that is considered appropriate to maintain in vivo potassium balance was used as the adequate intake.
2The value was established from a standpoint of prevention of hypertension.

Table 3. EAR and RDA of calcium determined using the factorial method.

Relerence Urinar Percutaneous Apparent
body Accumulation . y ¢ A+B+C absorption EAR RDA
Age eiaht excretion loss rate
SGX WELZ
) (A) (B) © (D) (E=(A+B+C)/D) (Ex1.2)
(ke) {mg/d) (mg/d) (mg/d) (mg/d) (%) (mg/d) (mg/d)
Males 1-2 1L.7 99 38 6 143 40 358 430
3-5 16.2 114 48 8 171 35 487 585
67 22.0 99 61 10 170 35 486 583
§-9 27.5 103 72 12 187 35 534 641
10-11 355 134 87 13 236 40 590 707
12-14 48.0 242 109 18 370 45 821 986
15-17 58.4 151 127 21 299 45 664 797
18-29 63.0 38 134 22 195 30 648 778
30-49 68.5 0 143 24 167 30 556 667
50-69  65.0 0 137 23 160 27 593 712
=70 59.7 o] 129 21 150 25 601 722
Females 1-2 11.0 95 36 6 137 40 343 412
3-5 16.2 99 48 8 156 35 444 533
6-7 22.0 86 61 10 157 35 449 539
§-9 27.2 135 71 12 218 35 624 749
10-11 34.5 171 85 14 271 45 601 722
12-14 46,0 178 106 18 302 45 670 8§04
15-17 50.6 89 114 19 222 40 555 665
18-29  50.6 33 114 19 166 30 553 663
30-49 53,0 8] 118 20 138 25 550 660
50-69  53.6 0 119 20 139 25 555 666
=70  49.0 0 111 19 130 25 519 622

RDA, recommended dietary allowance.
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Sex Males Females
Age EAR RDA Al UL EAR RDA Al UL
0-5 mo — — 200 — — — 200 —
6-11 mo — —_— 250 o — — 250 —_—
1-2y 350 400 — — 350 400 — —
3-5y 500 600 — — 450 550 — —
6-7y 500 600 — — 450 550 —_ —_—
8-9y 550 650 — — 600 750 — —
10-11y 600 700 — — 600 700 — —
12-14y 800 1.000 — —_ 650 800 — —
15-17y 650 800 e — 550 650 —_ —
18-29y 650 800 — 2,300 550 650 — 2,300
3049y 550 650 —_ 2,300 550 650 — 2,300
50-69y 600 700 —_ 2,300 550 650 — 2,300
=70y 600 700 — 2,300 500 600 — 2,300
Pregnant women _
{amount to be added) +0 +0
Lactating women .
{amount to be added) +0 +0

based on this view.
DRIs for potassium are surmmarized in Table 2,

Calcinm
Background information

Calcium accounts for 1% to 2% of body weight, with
more than 99% of total body calcium contained in
the bones and teeth and the remaining 1% contained
in blood, tissue fluid, and cells, where it plays a role in
various bodily functions. The calcitum concentration in
the blood is controlled within a very narrow range. If
the concentration decreases, parathyroid hormone will
stimulate the absorption of calcium from bone, which
undergoes repeated bone resorption (resorption of cal-
cium from the bones) and bone formation {accumula-
tion of the calcium in the bones). Bone mass increases
duaring growth and begins to decrease in menopause or
later and then continues to do so during the aging pro-
cess (15, 16). Since the primary means of prevention
of bone fracture is increasing bone mass, the calcium
requirement has the character of a DG.

Determining DRIs

The EAR was calculated using the factorial method,
which considers the amount of calcium accumulated
in the body (17-27), excreted by urine (28~30), lost
via dermal tissue (31), and the apparent rate {(32-50)
(Table 3).

Assuming that infants aged 0 to 5 mo can obtain the
required calcium from their mother’s milk, the Al was
calenlated using the average concentration of calcitm
in breast milk (3, 4, 8) and the average volume of breast
milk secreted per day (5, 6). For infants aged 6 to 11 muo,
the Al was calculated using the average consumption of
calcium from breast milk (3, 4, 7, 8), and complemen-
tary food (9).

It was assumed that determining the additional
amount required for pregnant and lactating women
was unnecessary. Although the metabolism of calcium
changes during pregnancy and lactation, during which
more calcium is taken into the body, the calcium accu-
mulated in an embryo and in the mother’s milk origi-
nates from the bones of the mother’s bedy, and even if
they supply calcium, they cannot prevent bone mass
reduction in the mother's body. Furthermore, since cal-
cium intake is excreted in the mother’s urine, the bone
mass reduction that occurs during pregnancy and lac-
tation is recovered within 6 mo after breast feeding is
terminated if the quantity required before pregnancy
is being consumed, and thus ingesting any additional
amount is unnecessary.

Because milk alkali syndrome, a type of hypercal-
cemia that occurs with excessive ingestion of calcium
and alkaline chemicals, has been reported (51-59), the
UL was calculated with high reliability based on case
veports of the obstacles encountered by superfluous
ingestion of calcium. The UL was determined using the
lowest observed adverse effect level (LOAEL) of calcium
that causes milk alkali syndrome, which is 2.8 g, and
dividing it by an uncertainty factor of 1.2, which yields
alULof 2.3 g

DRIs for calcium are summarized in Table 4.

Magnesitm
Background information

Magnesium contributes to the maintenance of bone
health and various enzyme reactions, Approximately
25 g of magnesium exists in the adult body, and it exists
in bone at levels of 50% to 60% (60). If magnesium is
deficient, re-absorption of magnesium occurs from the
kidneys, for which magnesium absorption increase from
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Table 5. DRIs for magnesium (mg/d).
Sex Males Females
Age EAR RDA Al UL! EAR RDA Al uL!
0-5 mo — — 20 — — — 20 —
6-11 mo — o 60 — — — 60 —
12y 60 70 — — 60 70 — —
3-S5y 80 100 — e 80 100 — —
6-7y 110 130 — e 110 130 — —
89y 140 170 — — 140 160 — —
10-11y 180 210 —_ — 170 210 e —
12-14y 240 290 — — 230 280 —— —_
15-17y 290 350 — e 250 300 —_ —
18-29y 280 340 — e 230 270 —_ —
3049y 310 370 — — 240 290 — e
50-69 y 290 350 — —_— 240 290 — —_
=70y 270 320 — — 220 260 — —
Pregnant women
{amount to be added) +30 +40 - o
Lactating women
(amount to be added) +0 +0 - -

! When the nutrient is obtained from ordinary food, no upper threshold is set. When the nutrient is obtained from a source
other than ordinary food, the upper threshold is set at 350 mg/d for adults and § mg/kg weight/d for children.

the bone will be used. At an average intake of approxi-
mately 300 to 350 mg, magnesium is absorbed from the
intestinal tract at a rate of approximately 30% to 50%
{61), with the rate increasing with lower intake.

Magnesium deficiency causes hypercalcemia, mus-
cular convulsions, and coronary-artery spasms (6.2).
Moreover, no fixed view exists, although it is suggested
that insufficient magnesium over a long period raises
the risk of lifestyle-related diseases, such as osteopo-
rosis, cardiac disease, and diabetes (60). Although
adverse effects are not caused by ingestion from meals,
diarrhea may be caused by superfluous ingestion from
supplements.
Determining DRIs

The EAR was calculated on the basis of results
obtained by a previous study of magnesium balance
(63). Theresearch for Japanese was thought to be impor-
tant, and 4.5 mg was made into the BAR per an adult’s
body weight. The EAR value of 4.5 mg was adopted as
the recommended dietary allowance (RDA) after multi-
plying it by the reference body weight, applying a factor
of 1.2, and assuming a coefficient of variation of 10%.

The results of an American balance test examining
12 boys and 13 girls aged 9 to 14 v using a stable mag-
nesimm isotope determined the EAR to be 5 mg (33).
This value was subsequently adopted as the RDA after
multiplying it by the reference body weight and applying
a factor of 1.2, as had been applied to the adult EAR.
The Al for infants aged O to 5 mo was calculated using
the average concentration of magnesium in breast milk
(3, 4) and the average volume of breast milk secreted
per day (5, 6). The Al for infants aged 6 to 11 mo was
calculated using the average consumption of magne-

stum from breast milk (3, 4, 7, 8) and complementary
food (9). The additional amount required for pregnant
women was calculated using the results of a magne-
sium balance study of pregnant woman (64). Because
neither calcium balance nor the amount of magnesium
excreted in urine changes during lactation (65, 66}, it
was assumed that determining the additional amount
required during lactation was unnecessary.

The first-stage undesirable effect of superflucus inges-
tion of magnesium from sources other than food is diar-
rhea. Many individuals may experience mild transient
diarrhea even without increased magnesium intake.
Therefore, it is thought that it becomes the clearest
index for the existence of development of symptoms of
diarrhea to determine the UL. In addition, the report
supposes that undesirable health effects of superfluous
ingestion ol magnesium from typical food sources were
not found. Therefore, the UL from intake of typical foods
was not determined.

DRIs for magnesium are summarized in Table 5.

Phosphorus
Background information

Phosphorus is indispensable to energy metabolism,
which depends on phosphorylation in the cell. Even
when phosphorus loss due to cooking is taken into con-
sideration, the quantity of phosphorus ingested from
food every day is always sufficient. The possibility of
excessive ingestion of phosphorus is regarded as ques-
tionable, particularly as various orthophosphates are
widely used as food additives.
Determining DRIs

Due to the lack of evidence in determining the pre-
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erizf<frace Elem Med Biol 19: 171181,

— 379 —

Sex Males Females
Age EAR RDA Al UL EAR RDA Al UL
0-5mo —_ —_ 120 — — — 120 —
6-11 mo —_ — 260 — — — 260 -
1-2y — — 600 — —_ — 600 —
3-5y — — 800 — — —_ 700 —
6-7y — —_ 900 — — — 900 —
8-9y — — 1,100 —_ — — 1,000 —_—
10-11y —— — 1,200 — o e 1,100 e
12-14y — _ 1,200 —_— — — 1,100 —
15-17y —_ — 1,200 — —_ — 1,000 —
18-29y — — 1,000 3,000 — — 900 3,000
30-49y —_ — 1,000 3,000 —_ — 900 3,000
50-69y — — 1,000 3,000 — - 200 3,000
=70y — — 1,000 3,000 — — 900 3,000

Pregnant women

{amount to be added) _ - +0 -

Lactating women

(amount to be added) - - +0 _
sumed EAR and RDA, the Al for phosphorus was deter- 4} Idota T. 2007. The components of Japanese mother’s
mined using the median intake reported in the National milk, The survey for the composition of human milk
Health and Nutrition Survey (1, 2) and the DRIS for the obtained from Japanese mothers——thf goal of infant for-
United States and Canada (67). The AI for infants aged mula—. Obstet Gynecol Pract 56: 315-325. ., )
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