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[/'Cl,\}:)o Table 1 Dietary chloride intake by district in Japan and Asia
Dietary intake (g/day/person)
HIE, ThoA Age Chloride Salt
District Nation N . M SD M SD M SD
BLUOWE Hokkaido Japan 51 544 = (1.2 654 £ 220 1078 £ 3.63
- Tohoku Japan 51 538 + 113 597 + 2.11 9.84 = 3.48
TEDORPITESR  Hokuriku Japan 51 482 £ 19 6.33 £ 2.30 1043 = 3.79
. Kanto Japan 51 498 = 83 520 + 145 872 = 239
H#EDHTED, Cyubu Japan - 40 501 = 9.4 581 = 211 958 *+ 348
Tokai Japan 21 525 + 104 576 + 2.30 950 = 3.79
BREEETe Kinki Japan 46 530 £ 50 568 + 138 0.36 = 227
. Chyugoku Japan 44 498 X 6.6 573 = 149 9.45  2.46
%Eﬁﬁﬁw & Shikoku Japan
y ) Kyusyu Japan 51 69.56 = 8.8 6.41 = 191 1057 = 3.15
FREBEHR D Nansei jland  Japan 51 503 £ 112 488 + 226 804 = 373
- Al e Japan 457 525 = 9.98 587 + 205 9.68 = 3.38
R P ’
Fz Jinan China 50 418 * 7.8 "6.81 £ 266 11.22 = 4.38
o Zhangagiu China 50 38.8 £ 80 8.30 = 299 13.68 = 4.94
Xian China 50 394 £ 8.4 562 £ 2.39  9.26 = 3.4
Changan China 50 387 = 9.7 681 + 233 1123 = 3.85
Bamiao China 50 385 = 9.4 956 = 379 1576 = 6.26
Nanning China 50 377 £ 87 503 + 1.78 830 = 293
Bangkok Thailand 52 344 = 7.0 498 + 1.46 821 = 240
Kuala Lumpur Malaysia 49 332 = 9.9 2.09 = 0.96 3.44 = 1.59
Manila Philippines 45 367 = 9.9 323 + 134 532 = 221
All Asia 446 377 x 88 586 = 322 9.66 + 5.31
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Table 1 Dietary chloride intake by district in Japan and Asian countries

Dietary intake (g/day/person)
Age Chloride =  Salt ()

District Nation N M SD M SD M SD

Hokkaido Japan 51 54.4 x11.2 6.54 £2.20 10.78 £3.63
Tohoku Japan 51 53.8 £11.3 5.97 +2.11 9.84 +3.48
Hokuriku Japan 51 48.2 £ 1.9 6.33 £2.30 10.43 £3.79
Kanto Japan 51 49.8 x 8.3 5.29 *£1.45 8.72 £2.39
Cyubu Japan 40 50.1 £ 9.4 5.81 £2.11 9.58 *3.48
Tokai Japan 21 52.5 £10.4 5.76 +2.30 9.50 +£3.79
Kinki Japan 46 53.0 £ 5.0 5.68 +1.38 9.36 £2.27
Chyu « Shikoku Japan 44 49.6 £ 6.6 5.73 £1.49 9.45 £2.46
Kyusyu Japan 51 59.5 + 8.8 6.41 £1.91 10.57 £3.15
Nansei islands Japan 51  50.3 x11.2 4,88 +2.26 8.04 £3.73
AL ...Japan 457 52.5 +10.0  5.87 +2.05  9.68 1+3.38
Jinan China 50 41.8 £ 7.8 6.81 +2.66 11.22 +4.38
Zhangqiu China 5 38.8 £ 8.0 8.30 £2.99 13.68 *£4.94
Xian China 50 39.4 x 8.4 5.62 +2.39 9.26 £3.94
Changan China 50 38.7 £ 9.7 6.81 +£2.33 11.23 £3.85
Bamiao China 50 38.5 x 9.4 9.56 £3.79 15.76 £6.26
Nanning China 50 37.7 £ 8.7 5.03 £1.78 8.30 £2.93
Bangkok Thailand 52 34.1 £ 1.0 4.98 *1.46 8.21 +2.40
Manila Philippines 46 36.7 £ 9.9 3.23 £1.34 5.32 £2.21
Kuala Lumpur Malaysia 49 33.2 £ 9.9 2.09 £0.96 3.44 +£1.59
All Asia 446 37.7 + 8.8 5.86 *+3.22 9.66 £5.31

(%) :Salt equivalent. conversion of chloride into salt

-2.317-



2 HiERIRF—HIEREREE
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Table 2 Urinary excretion of creatinine and chloride by district in Japan and China

Urinary excretion (g/day)

Age Creatinine  Chloride Salt (%)

District Nation N M SD M SD M SD M SD

Hokkaido Japan 53 53.9 £ 9.8 0.77 £0.16 7.09 +2.63 11.69 +4.34
Tohoku Japan 104 54.2 x10.4 0.86 £0.36 8.02 +3.11 13.49 +4.87
Hokuriku Japan 101 47.6 &£ 7.6 0.84 £0.23 6.56 +2.28 10.95 £4.04
Kanto Japan 72 49.5 + 8.1 0.83 £0.17 6.21 £2.01 10.19 £3.31
Cyubu Japan 37 50.9 *+ 9.2 1.02 *£0.27 6.68 X£2.57 11.01 +4.24
Tokai Japan 21 52.5 *+10.4 0.72 *0.17 6.22 £1.79 10.26 +2.95
Kinki Japan 50 53.3 x 4.9 0.88 £0.15 6.48 +1.86 10.68 *3.06
Chyu - Shikoku Japan 67 53.2 =% 8.7 0.73 £0.18 6.39 £2.39 10.53 +3.94
Kyusyu Japan 72 59.7 £ 8.8 0.76 *£0.20 7.32 +2.25 12.08 *3.70
Nansei islands Japan 76 50.2 *11.4 0.74 £0.19 4.78 *1.83  7.66 £3.02
Jinan China 50 41.8 + 7.8 1.00 *£0.18 7.38 £2.75 12.17 *£4.53
Zhangiu China 50 38.8 * 8.0 0.86 +£0.20 11.00 *=3.52 18.13 £5.81
Xian China 50 39.4 + 8.4 0.82 £0.28 7.07 +2.94 11.656 £4.85
Nanning China 50 37.7 + 8.7 0.99 +0.22 6.12 *+2.34 10.08 £3.86

(%) :salt equivalent, conversion of chloride into salt
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Table 3 Urinary chloride concentration of a spot sample by region
in Japan and China
Urinary chloride Salt equivalent Creatinine

Nation (e/e Cr) (g/g Cr) (e/L)
Region Prefecture N M SD M SD M SD-
Japan
Taiki Hokkaido 18 12.77 £5.01 21.05 * 8.26 0.55 £0.21
Mutsu Aomori 30 11.40 x4.94 18.80 * 8.14 0.59 £0.32
Karakuwa  Miyagi 25 10.41 £3.56 17.16 * 5.87 0.54 %0.24
Ishinomaki Miyagi 21 10.74 £3.88 17.71 =+ 6.40 0.50 #0.25
Oota Gunma, 25 9.65 *£4.15 15.91 * 6.84 0.79 £0.40
Matsumoto  Nagano 32 9.57 £3.77 15.78 * 6.22 0.56 *0.45
Mattou Ishikawa 31 10.64 *+4.17 17.54 + 6.88 0.71 £0.40
Tsugu Aichi 21 11.84 +£6.07 19.52 *+10.01 0.57 £0.33
Hikawa Shimane 28 11.22 +5.16 18.50 * 8.51 0.51 £0.33
Matsuyama Ehime 26 6.66 +2.64 10.98 * 4.35 0.89 +0.38
Tsuyazaki  Fukuoka 17 11.77 +6.51 19.41 +10.73 0.61 £0.47
Aira Kagoshima 28 9.99 +4.55 16.47 * 7.50 0.60 +0.38
Fukiage Kagoshima 21 9.51 +3.84 15.68 * 6.33 0.71 £0.38
Amami Kagoshima 22 9.24 +£4.87 15.23 * 8.03 0.86 £0.59
Ishigaki  Okinawa = 20 7.13 +3.43 11.76 + 5.66  0.76 +0.30
Jinan China 50 7.49 +4.25 12.35 £ 7.01 0.83 £0.46
Zhanggiu China 50 13.10 £5.25 21.60 * 8.66 0.65 £0.43
Xian China 50 6.17 +2.66 10.17 * 4.39 1.05 *0.66
Changan China 5 10.89 +4.94 17.95 £ 8.14 0.81 %0.41
Bamiao China 50 13.30 £7.10 21.93 *£11.71 0.55 %0.30
Nanning China 50 5.57 £2.88 9.18 £ 4.75 1.08 #+0.52
Bangkoku Thailand 52 5.11 £2.41 8.43 * 3.97 1.35 £0.73
Manila Philippines 50 4.94 +3.95 8.14 = 6.51 1.46 +0.75
Kuala Lumpur Malaysia 48 6.40 +2.60 10.55 + 4.29 1.21 £0.50
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Table 4 Daily chloride intake and excretion Table 5 Daily chloride intake and excretion
‘ by age group and district for Japanese .by age group and district for Chinese
Daily chloride (g/day) Daily chloride (g/day)
District Intake Excretion District Intake Excretion
Age group N M SD M SD Age group N M SD M SD

Hokkaido Jinan
30-39 5 6.76 £0.82 6.94 £2.56 20-29 0 - - - -
40-49 10 7.09 £3.01 7.77 £3.00 30-39 16 6.41 £ 2.73 7.16 +2.49
50-59 20 5.60 +1.67 6.40 x1.95 40-49 15 7.27 £ 2.53 7.27 £2.05
60-69 13 7.56 *1.68 7.26 *2.61 50-59 9 7.03 & 2.40 7.66 +2.80
70-79 3 6.24 £2.67 10.48 £1.49

Tohoku Zhangiqu
30-39 6 5.61 £1.256 7.61 £2.37 20-29 4 6.98 + 3.25 11.73 *+4.24
40-49 13 5.13 £2.26 6.86 £2.44 30-39 18 8.38 £ 2.78 11.98 *3.27
50-59 27 6.16 £1.77 7.09 *£2.57 40-49 24 8.65 £ 3.12 10.46 £3.36
60-69 38 6.07 x£2.18 7.29 £2.33 50-59 0 - - - -
70-79 4 6.77 £2.89 5.70 £1.72

Hokuriku Xian
30-39 9 5.70 £1.17 6.70 %£2.02 20-29 8 b5.64 + 3.37 5.90 +2.24
40-49 27 6.07 *£2.63 6.93 £2.53 30-39 14 4.97 £ 1.81 7.93 £2.96
50-59 24 6.90 £2.09 7.36 *£2.39 40-49 20 6.28 + 2.33 7.51 £3.26
60~-69 6 6.07 £1.55 5.45 *1.44 50-59 7 5.16 £ 1.76 5.41 *0.81
70-79 0 - - - - ’

Kyusyu Nannin
30-39 0 - - - - 20-29 12 4.92 £ 2.35 5.86 +2.28
40-49 8 6.05 £2.22 7.70 £2.59 30-39 14 5.05 £ 1.29 5.33 +1.62
50-59 27 6.68 *1.92 7.32 £1.92 40-49 17 4.98 £ 1.92 6.21 *+1.43
60-69 30 6.41 £1.76 7.22 +2.18 50-59 7 5.34 £ 0.80 7.90 *+3.95
70-79 7 6.07 £1.58 7.10 %£2.54

Nansei

30-39 17 4.99 *1.98 4.77 x1.47
40-49 16 5.51 £2.50 5.25 £2.27
50-59 26 4.5 x2.04 4.02 *1.23
60-69 11 4.91 +£2.45 4.13 *2.31
70-79 5 3.41 +£1.04 3.24 £0.92
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Fig. 4 Correlation of dietary chloride intake with dietary
potein intake by individual in northern Japan
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Fig. 6 Correlation of dietary chloride intake with dietary potein intake
by individual for rural pepole in Shandon Province, China
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Fig. 5 Correlation of dietary chloride intake with dietary potein intake
by individual for urban pepole in Shandon Province, China

7T BRBBECMEL X)L
IRFRBNESHENEEE LOEH, BNSOMBHE CEEINTNEZ EBHL R
1272 oz, Table 6 ICIERBHE L MTFBEIC>WTHIAIICE Lz, WAEESTIRINE
BMBEHECERL, BMEZFLHERD. IELAVOKRTZERERZZREL 20T
2570, PEERNKBIIHAOHEKECLEL TEHKIZ 1 ORKDEND, BREO
Zhangqiuk ChanganDFE{EIZHR S, BEL DB CLEDP TREEICNET 2. 2D LD

-243-



REEESSOERBNEOBEHSEMEMRICEONNTND 2L 2RRT 5.

Table 6 Dietary chloride intake and blood pressure by dsitrict in Japan and China
Dietary chloride Blood pressure (mmHg)

intake (g/day) SBP DBP
Nation District N - ‘M S "M _SD M __SD
Japan  Hokkaido 33 6.27 +2.43 127 £ 19 69 = 15
Tohoku 47 5.88 +1.95 133 £ 17 77 + 12
Hokuriku 60 6.41 £2.34 132 £ 14 T4 £ 10
Kanto 54 5.66 £2.05 127 £ 14 76 * 11
Tokyo 30 5.28 +1.20 130 £ 18 78 & 12
Tokai 17 5.97 #2.51 132 £ 15 79 + 11
Kinki 41 5.59 +£1.29 129 £ 15 84 + 10
Chyugoku 25 5.68 +£1.56 131 £ 10 81 % 8
Shikoku 11 6.22 +1.32 124 £23 76 + 12
Kyusyu 55 5.94 £2.16 130 £ 16 76 + 10
..., Nansei islands 41 4.89 *+2.27 124 £ 16 73 * 10
China  Jinan 50 6.81 £2.66 119 +12 18+ 8
Zhangaiu 50 8.30 £2.99 132 £ 22 92 + 16
Xian 50 5.62 +£2.39 109 £ 13 73 + 8
Changan 50 6.81 +£2.33 138 £ 29 87 + 14
Bamiao 50 9.56 +£3.79 118 + 17 80 + 10
Nanning 50 5.03 +1.78 113 + 13 T4 + 8
(ERZH))
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Summary

To examine the nutritional state of sodium chloride among pepole in Asian
countries, in reference to quantify its dietary intake and urinary excretion.

In 1990-1997, a nutritional survey was conducted in Japan and Asian countries,
in which adult women at the ages of 20-70 years volunteered to offer 24-hr total
food duplicates and, 24-hr total urines and a spot urine. 675 non-smoking women
in 30 sites in Japan and 446 non-smoking women in 9 sites in nations (China,
Thailand, Phillpines and Malaysia) in Asia, out of Japan.

The chloride contents in the food duplicates and the urines were measured by
the chloride counter.

The daily dietary chloride intakes distributed essentilay normally. Its mean
values and standard deviations of all of Japanease and all of Asian pepole were
representatively, 5.87+2.05g/day and 5.86%3.22g/day. there was some regional
differece of the chloride intakes in both of Japan and Asia. By district in
Japan, the highest chloride intakes was 6.54%2.05g/day of Hokkaido and the low-
est that was 4.88=+2.26g/day of Nansei islands. In Asian countries, out of Japan,
the highest chloride intake by district was 9.56%3.79g/day of Zhangqiu and the
lowest was 2.09%2.26g/day of Kuala Lumpur at low latidude.

The highest daily urinay chloride excretion by district in Japan was 8.02%
3.11g/day of Tohoku and the lowest was 4.78+1.83g/day of Nansei islands.

In China, the urinary chloride excretion of the rural Zhangiqu, 11.00%3.52g/day
was apparently higher than that of the urban Jinan, 7.38%2.75g/day.

Correlation coefficients between the daily dietary chloride intakes and the
daily urinary chloride excretions were statistically significant for both of
individual and district in Japan and China.

0f particlur interest was the fact that correlation coefficients between the
daily dietary intakes of protein and chloride was statistically significant and
it seemed that a dietary protein increased linearly about 0.6g/day of the
chloride intake by 10g/day of protein intake in Japan and China commonly.

It is noticeble that the Chinese pepole of the much dietary chloride intake in
rural show higher blood pressure and hypertension.
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