Vol.14 No. 1 mmoes7 A1oBm3msesn - €5 | BISERT - @H42E 1 AERE Jan. 1967

JAPANESE JOURNAL OF PUBLIC HEALTH

HAD R AR

Hi1ak-B1E Bm4241 A

| R
wE
oYLy 3y e = Rl ERTIRE EASTWESTCENTERL|BRARY ............ E A He-(3)
#® B :
FEB 1v 196
LS I & ERAEHE eeeeofee Eieereessenanas E‘E}‘LL_)___ ................... ; % % = M0
R
S O [ BE B 5 EENTIE— L QR EAHERIC OV T R B B E-(
FLHE AT B 5 RSB EIBIT DU s Toverreesss st = E ¥ x-AD
P RFRIZ 3513 B Y /LB R T DA A evewereresesssssrsn et E A F -9
B AN O th et X OTEBIRIEI BIT BTEG oo deronenansnes E R . (35)
®
The Fluorine Content in Favorite Foods of Japanese::..::cococo- Tamotsu Okamura, et al---(41)

Teramz | B K AR W & % = 'l

CLLPH |
JJ H Japanese Society of Public Health




-5 B/

E-mIEREE - O
=R - —
rEEY,
)hi'j"o

I REERTT
ficdh ok, 353V
kTSN ET
rE T,

i For2hEEio

k24 1 A15H

4

The Fluorine Content in Favorite Foods

of Japanese.

| Introduction

The great majority of work on nutrition of
fluorine has dealt with anti-caries and mottled
enamell.. Since current practice in Japan and
the United States favors fluoridation of drinking
water and fluoridated dentifrices!,2), these only
have been studied in detail. Though fluorine
determination has been made on many common
foods as the source of dietary fluorine by many
groups of workers in recent years3.4s, fluorine in
foodstuffs has been treated lightly for the reason
that fluorine is made insoluble by calcium?), and
many efforts in this aspect have not been
concerned with fluorine chronic intoxication but
with the research of the good source of dietary
fluorine3,.

However it is well known that phospatic fertilli-
zer used for the production of foodstuffs contains
much fluorine as impurities, and that the occurence
of mottled epamel does not always parallel the
So it is
considered that fluorine in foodstuffs as drinking
water affects the occurence of mottled enamel.

Besides, according to Schatz (1956)6), fluorine

fluorine content in drinking waters.

has abad effect upon the central nervous system.
From these reasons further understanding of the
roll of fluorine upon nutrition requires an appre-
ciation of the fluorine contents of foodstuffs from
the view point of medical geography.

This paper deals with the fluorine content of
Japanese foods and daily intake of fluorine by
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Japanese in 1958 and 1965, some

interesting resluts about the geographical correla-

reviewing

tion between the fluorine content of rice and
“miso”, favorite foods of Japanese, and the human
mortality with gastric cancer in Japan, reported
in our previous papers78).

I Experimental
Materijals : The samples which were obtained

1958-1965 were

analyzed for fluorine as soon as possible after

at various local markets in
delivery. When the experiment could not be done
within 1 day after receiving fresh materials, the
samples were stored after drying. Rice samples
1960 were given by Food Management Training
School in Mikawa-Ichinomiya Aichi-ken.

Mothod of analysis: Samples were ashed with
lime suspension at 500°~600°C accordingly to A.O.
A.C. methodl2),
procedure outlined by Willard and Winter2).

and were distillated by the

Fluorine was determined by Zirconium eriochrome
cyanin R method?; on some materials fluorine
was measured by Trium nitrate volumetric

method or Aluminum haematoxilin method.

I Results and Discussion

1. Common foods obtained commercially in Japan

Table 1 was compiled from results obtained by
determining fluorine in Japanese foods. The
results show that mean values of fluorine contents
of polished and unpolished rice in 1960, which are
Japanese staple foods, were 9.67 and 19.96 ppm
respectively.

The fluorine contents of cereals such as rice,
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wheat and barley showed a yearly increase from Tablel 1 The Conient of Fluorine in Common
1958 to 1965. The content of fluorine in vegetables Foods
increased, too. Cucumbers in 1965 contained a = T o Foo:
significantly larger amount of fluorine than did Producing Nu;nber Fluorine
those in 1958, 5.04 ppm as compared with 0. 34. Food disrict Date iaﬂtlpcies (?feéﬁe)
isric este :
The uptake and translocation of fluorine into basis Japanese j
s . . N aqe ppm
crops will be affected by temperature, fertilizer, Aichi 1958 97 5.5 Radish
soil and varieties. With respect to fertilizer, the Rice’,, lowland Aichi 1960 ] 15,05 adis
5 cperi %) h hown that : tent )
results of a few experiments¥’ have s nonglutionous o ‘
increasing the amount used of phosphatic fertilizer, unpolished Aichi 1962 7 13.89 Carrot
which generally contains fluoride as impurities, Aichi 1964 7 14.50
caused an increase in the content of fluorine in Rice, lowland Aichi 1958 33 6.19 Burdock
. glutinous
rice. unpolished Aichi 1960 6 9.98 Potato
On the other hand salted fishes contained much Rice, lowland Aichi 1957 10 4.92
. i} : nonglutinous
fluorine, the average content being 28.52 p.pm c'm polished Aichi 1958 17 473 Sweet pot:
the dry basis. The contents of fluorine in Rice, lowland
"vegetable” fruits were not more than those of nonglutinous  Japan 1960 279 19.96
. § . unpolished Taro
other foods: for instance, a water melon contained .
i . Rice, lowland
5.04 ppm of fluorine on a fresh basis. But this glutinous Japan 1960 171 22.95
B . . unpolished Egg apple
value is significant, for a water melon is eaten .
. . Rice, upland
in summer instead of drinking water which nonglutinous  Japan 1960 63 13.33 i,
. unpolished Pumpkin
generally contains not more than 0.8 ppm of Ri land
.. ice, uplan
fluorine in Japan. The water soluble fluorine in a glutirfous Japan 1960 65 23.01 Wat |
! ater me
sheet of chewing gum was 0.94-925 #g and hun- R.unpc;llsl;edd
. . - ice, lowlan
dreds ppm of fluorine was found as impurities nonglutinous  Japan 1960 78 9.67 Cucumb.
: . umber
in eutrophics and other medical supplies. polished
2. Some materials other than foods Barley Aichi 1962 3 8.9 Lotus rhix
In previous papers7,10) the contents of fluorine Aichi 1965 1 10.01
in cigarettes and soot have been reported. As Wheat Aichi 1958 12 5.17
. Aichi 1962 6.90 Soy bean
shown in Table 2, the largest value of cigarettes = :
was 640.0 ppm. Soot varied from 83.1 ppm to Aichi 1965 8.50 .
Spinach Aichi 1958 11 1.97 Field pea
128.7 ppm of fluorine. Coal tar and asbesto p :
ES 5
contained fluorine of 103.0 ppm and 250.3 ppm AT 1965 ° 13.31 Kidney bea
. . - . “Komatsuna” Aichi 1958 11 1.82
respectively, and phosphatic fertilizers varied
§ 0.01 to 9. 88% of fl A, T* 1965 5 10. 55 B
from 0. 09. 5 of fluorine.
. ¢ Chinese cabbage Aichi 1958 10 0.87 sroad bean
3. City water AT* 1965 5 201 esame see:
As many cities have service water supplied Cabbage Aichi 1958 9 L 12
insteed of well water now, it is very necessary AT* 1965 5 5.89 Butterbur
to determine the fluorine content of city water, Trefoil Aichi 1958 11 3.47
Flower of t
which is almost never fluoridated in Japan A, T.* 1965 4 19. 25 butterbur
excluding the service water of Yamashina  Welsh onion Aichi 1958 9 1.89 Apple
* Japanese
(Kyoto). In Table 1 the maximum and minimum A,T. 1965 4 5. 62 persimmo
contents of fluorine in service water of 109 cities  ORion Aichi 1958 7 0.79
. i A, T* 1965 6 0.97 Pear
in Japan are recorded. The water sample taken
. . Shallot Aichi 1958 7 1.54 Peach
in Osaka showed the maximum content of 0.54
1965 1 3.69 Grape

ppm.

AT.*
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nient of Fluorine in Common

Producing Nun}ber Fluorine Producing Number Fluorine
e . —: o of
] Food o Date camples (f)?eg:e Food Date samples ?n the
sducing Number Fluorine district tested  \podis district tested b?s:i}sl
Date Ofl on the ; — - — i
.. Samp.es | fresh . \ ppm ppm
lisrict tested basis Japanese parsley Aichi 1958 8 2.07 Fig Aichi 1958 3 1.24
S 7 ppm A, T* 1965 5 6.72 Green tea Aicci 1958 3 8875
\chi 1958 97 5.73 Radish Aichi 1958 9 0.96 Aichi 1962 8 599.50
vichi 1960 6 13.95 AT.* 1965 4 7.50 Powdered tea Kyoto 1958 1 76. 00
tichi 1962 7 13.89 Carrot Aichi 1958 8 2.13 Aichi 1962 3 1272.00
A,T.* 1965 7 12. 05 i ichi 5
\ichi 1964 7 14. 50 ) et 1o5e I ; - Quick coffee Aichi 1965 2 11. 33
: ichi . o
Gichi 1958 33 6.19 Burdoc ' ° Sugar cane Aichi 1961 1 30.12
o ] 0,08 A, T.* 1965 8 8.19 Refined sugar Aichi 1958 9 0.31-21.88
ichi 1960 o Potato Aichi 1958 11 154  Table salt Aichi 1%0 2 8.33
sichi 1957 ) A, T.* 1965 4 13.89 Japanese pepper Aichi 1960 1 36. 21
uichi 1958 17 4.73 Sweet potato  Aichi 1958 10 3.74 Pepper Aichi 1960 1 22.39
A, T.* 1965 3 3.72 ichi
apan 1960 279 19.9 e Water cress Aichi 1960 1 26. 49
Taro Ajchi 1958 10 1.76 Capsicum fruits Aichi 1960 1 41. 04
A, T* 1965 3 7.46 Gi ichi 1960 1 16. 70
apan 1960 171 22.95 . ineer Alchi 6
Egg apple Ajchi 1958 11 0. 68 Garlic Aichi 1960 1 2.05
AT* 1965 6 5.73 ”Shichimi” ichi
apan 1960 63  13.33 . . capsicum fruits Aichi 19601 28.26
. Pumpkin Aichi 1958 10 1.10 Milk Aichi 1958 3 1. 64
w0 65 2301 Aichi 1965 1 5.82 White of an egg Aichi 1958 3 1.27
apan 1 ) Water melon Aichi 1958 4 0.48 Yolk Aichi 1958 2 5. 36
, o.67 Aichi 1965 2 1.47 Eel Aichi 1958 1 3.54
apan 1960 8 ‘ Cucumber Aichi 1958 10 0.34 Crucian Aichi 1958 2 4.33
R JE 7 ok
ichi 1962 5 895 . ATE 1965 7 500 goied fish Aichi 1960 14 "6.99-24.37
\ichi 1965 n 10.01 Lotus rhizome Aichi 1958 2 1.72 “Teukudani® or
sichi 1958 12 5.17 Aichi 1965 1 1851 presexved food pjeni 1960-1965 31 2.38-38.10
\ichi 1962 9 6.90 Soy bean Aichi 1958 10 6.11 soly
& = . "Takuan” pickles Aichi 1960 5 12.09
\ichi 1965 8  8.50 ATH 1965 3 833 “Soy” P Michi 1960 8 81918, 22
AH s : o] cnt . —-10.
\ichi 1956 11 1.97 Ficld pea Aichi 1988 6 LE0 .. e )
Cre 10 5 13al AT+ 1965 2 12.55 oaste Japan 1960-1963 81 3.3-20.00
; i ichi Vine Aichi 1965 1 0. 098
\ichi 1958 1 L8z Kidney bean Aichi 1958 11 1.04 T ga‘r TC 1 i
LT+ 1965 5 10.55 A, T.* 1965 3 10. 84 Rape oil Aichi 1962 1 25. 00
ichi R d Aichi 1962 1 58.75
Gchi 1058 1 0.87 Broad bean Aichi 1958 11 1.40 Cape .see chi
LT 1965 5 2.00 Sesame seed  Aichi 1960 1  31.32 hemical = Aichi 1962 1 2645
\ichi 1958 9 112 L Aichi 1965 1 8.14 Eutrophics a  Aichi 1962 1  28.94
r .
LT.* 1965 5 5.8 ur Alchl 1956 11 101 b Aichi 1962 1 503.77
lichi 1958 11 3.47 s e I L ¢ Aichi 192 1 25025
\T.% 1965 4 19.25 butterbur Aichi 1965 1 13.18 City water Japan 1965 109  0.02-0.54
\ichi 1958 9 1.89 JApp]e Yamagata 1965 1 9.92 (water soluble
. apanese - ] - fluorine)
LT 1965 4 5.62 persimmon  Aichi 1958 3 2.27 Chewing gum  Aichi 1965 75 0.94-975
vichi 1958 7 0.79 Gifu 1965 1 1.16 #g/fluorine
LTA 1965 6 0.97 Pear Nagano 1965 1 3.54 * ”Ajichi and Tokyo” was abbreviated to A,T.
lichi ~ 1958 7 1.54 Peach Aichi 1965 1 1.77 * On the dry basis,the average content was
L, T.* 1965 1 3.69 Grape Gifu 1965 1 2.37 28.52 ppm.
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4. Daily intake of fluorine from the diet of a
village in 1958.
In Table 3 the daily intake of fluorine by the

Table 2 The Content of Fluorire of
Materials Other Than Food

Number of
Samples samples Fluorine
tested
Cigarette, {1960 10 14. 4-103. Sppm
(domestic) 196210 16 42.7-640.0
(imported) 196210 19 35.6-462. 4
Scot,made from 1 123.51
Soot,made from coal 1 120. 27
So}?é,a xagﬁ from 2 83.10
Soot, made from lignite 1 128.71
Coal tar a 1 82.55
b 1 103. 00
Asbesto 1 250. 33
CaCOQ; (reagent) a 1 10. 00
b 1 112. 00
MgO (reagent) 2 317.00
CaO (reagent) a 1 150. 00
b 1 365.00
c 1 5.00
Phosphatic fertilizer?) 0.01-9. 88%

E1%

individual from the very plain but ordinary dietli)

s AALGREE

in villages of the central Japan in 1958 was
estimated. Much fluorine was given by the diet
for winer. In Shippo village the fluorine intake
of a person from the diet for winter in 1958 was
4.38 mg daily, in Yatomi 3.10 mg. In 1965 the
average intake of fluorine from the same diet
reached il.13 mg.

5. The geographical correlations between the
fluorine contents of rice and ”"miso” or bean paste
and the human mortality with gasiric cancer in
Japan.7.®

The content of rice was correlated with the
human mortality with gastiic cancer in Japan at
the level of significance of 0.19 with coefficiants
of + 0.615 for the male death rate and + 0.55{
for the female death vate respectively (Figs.1&2),

The fluorine content of “miso” or bean paste,
which is of vital importance in Japan, was
positively correlated with the death rate, too
(Figs.3& 4).

6. Geographical and yearly correlations between
the mortality with gastric cancer and the amounts
of phosphatic fertilizer applied per 10 a.

A yearly increase in the amounts of phosphatic
fertilizer applied per 10 a was correlated with
the increase in mortality with gastric cancer in
Japan, the correlaton coefficient being + 0.99%

(Fig.6). As reported in an earlier paper,? there

Table 3 Daily Intake of Fluorine by the Individual From tie Rural Dieti2) in Aichi-ken

1958 ! 1965

Shippo-mura* in Aichi ! Yatomi-cho in Aichi l The average in Aichi
Summer Winter Summer Winter Summer Winter

Spring Autumn Spring Autumn Spring Autumn
Then‘:};’a‘in“ing 0.575 0.238 0.625 o. 665 0.316 0. 2% 0,563 0.613] 2.950° 2. 2050 2.718 3 B
The midday | 375 0,060 0.245 1.310 0.305 0.052 0.250 1.252) 3.322 2.282 2.928 4.0%
The;;’aelni“g 0.217 1.030 1.430 0.358 0.158 1.052 1.338 0.309] 2.452 1.792 2.632 3.5%
D"invlffa“t%r 2,050 2050 2.050 2050 0.925 0.925 0.925 0.925 0.250 0.250 0.250 0.250
(Tea) (0. 0004) (0. 0004) (0. 0004) (0. 0004)(0. 0004) (0. 0004)(0. 0004) (0. 0004)(0. 0004) (0. 0004) (0. 0004) (0. 0004
Total 3.200 3.378 4.350 4.382 1.937 2.247 3.076 3.098| 8.974 6.619 8.558 11.1%

* Shippo-mura is an area of mottled enamel.
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Fig. 1 The Geographical Correlation between
the Fluorine Content of Rice and
the Male Standardized Death § rate
with Gastric Cancer in 19607
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Fig. 2 The Geographical Correlation between
the Fluorine Content of Rice and the
Female Standardized Death Rate with
Gastric Cancr in 19607
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was a geographical correlation between the
amounts of phosphatic fertilizer applied per 10 a
of paddy field and the mortality with gastric
cancer in Japan, too.

From the above-mentioned results the authors
conclude that the daily fluorine intake into the
human body is to be investigated with different
districts and different crop years from the view
point of medical geography or epidemiology, and

that further experiments should be done on
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Fig. 3 The Geographical Correlation between
the Fluorine Content of “Miso” and
the Male # Standardized Death Rate
with Gastric Cancer in 1960%
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Flg. 4 The Geographical Correlation between
the Fluorire Content of “Miso” and
the Female Standardized Death § Rate
with Gastric Cancer in 19608>
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fluoride, of which no role on cancer is known,
from many aspects such as the effects on virus,
the relation to other components and the so-called
paradoxical effects of fluoride.

V Summary

The fluorine content of Japanese foods was
determined and the daily intake of fluorine by
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Tig. 5 Map of Japan

The serial numbers given here denote prefectures.
Prefecture is an administrative area over cities,

towns and § villages.

01 Hokkaido 24 Mie

02  Aomori 25 Shiga

03 Iwate 26 Kyoto

04 Miyagi 27 Osaka

05 Akita 28 Hyogo

06 Yamagata 29 Nara

07 Fukushima 30 Wakayama
08 Ibaraki 31 Tottori

09 Tochigi 32 Shimane

10 Gumma 33 Okayama
11 Saitama 34 Hiroshima
12 Chiba 35 Yamaguchi
13 Tokyo 36 Tokushima
14 XKanagawa 37 Kagawa

15 Niigata 38 Ehime

16 Toyama 39 Kochi

17 Ishikawa 10 Fukuoka

18 Fukui 4l Saga

19 Yamanashi 42 Nagasaki
20 Nagano 43 Kumamoto
21 Gifu 44  Oita

22 Shizuoka 45 Miyazaki
23 Aichi 46 Kagoshima

Bl4E AkAmEE #1%

Fig. 6 Amounts of Phosphatic Fertilizer
Applied to Paddy Field and Death
Rate with Gastric Cancer in Japan
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the individual from ihe rural diet in the centra!
Japan was estimated with different crop years,
In 1958 the fluorine intake of a person was 4.3§
mg daily in winter, and in 1965 was 11.13 mg.
This increase was due to the yearly increase of
the fluorine content of Japanese foods. The
contents of fluorine of rice and “miso”, which
are the mainstay of the diet in Japan, showed
geographical correlations with human mortality
with gastric cancer.
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