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Summary

After disaster, relief foods and food storage meals are served. However, in the temporary shelters, it is known
that the nutrition intake from these foods is not sufficient for victims. Therefore, a dietary goal for energy, protein,
vitamin B, vitamin B2 and vitamin C for dietary reference intake after disasters was presented by the Ministry of
Health, Labour and Welfare in Japan. However, it was reported that the vitamin intake was not sufficient in the
shelters, because the serving meals were mostly staple food (rice or breads). At that time, we developed vitamin-en-
riched bread for vitamin intake in the shelters. In this study, we examined the effects on vitamin status by taking
meals to temporary shelters. Also, the usefulness of vitamin-enriched bread for improvement of vitamin nutrition
was determined. Subjects were 10 women, aged 20 years old. The total experimental period lasted 10 days; stage 1
was the first 5 days, and stage 2 was the remaining of 5 days. Experimental diets, which were the same as the
menus in the shelters, were prepared. Also, the main of daily breakfast course in stage 2 was substituted for vita-
min-enriched bread. On the 1st, 5th and 10th days, blood and urine were collected. The vitamin Bi, vitamin B: and
vitamin C concentrations were determined by HPLC. On the 5th day, the level of vitamin B: and vitamin C in the
blood and urine decreased compared to the 1st day. On the 10th day, the level of vitamin B: and vitamin C in the
blood and vitamin Bi, vitamin B: and vitamin C in the urine increased compared to the 5th day. From these find-
ings, it is suggested that the diet vitamin distributions were not sufficient for maintaining a balanced nutrition and

health condition of the victims, and vitamin-enriched bread is effective for improvement of vitamin nutrition intake.
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Table 1 Characteristics of subjects and change of body weight

Day 0 5 10
Age year 22+29
Body height cm 1577 £ 54
Body weight kg 53774 527+x74 520=%70
Body mass index kg/m° 216+29 212+29 209=28
mean * SD

n=10
(Scheffe's F test)
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Table 2 Experimental diets

Day 0 Day 5 Day 10

Stage 1

AN /

Blood and urine collection Blood and urine collection

Measurement of body weight Measurement of body weight

Questionnaire of subjective symptom

Fig. 1 Experimental protocol
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Diet 1

Diet 2

B' Jam bun
Day L* Rice ball, miso soup
0 D’ Rice ball, miso soup, loin ham
S' Rice cracker

Vitamin-enriched bread

Rice ball, miso soup

Rice ball, miso soup, loin ham
Rice cracker

Day

B
L
D
S
B Roll of bread with peanut butter B Vitamin-enriched bread
Day L Rice ball, miso soup Day L Rice ball, miso soup
1 D Rice ball, miso soup, takuan-zuke’ 6 D Rice ball, miso soup, takuan-zuke
S Rice cracker S Rice cracker
B Melon bread® B Vitamin-enriched bread
Day L Rice ball, miso soup Day L Rice ball, miso soup
2 D Rice ball, boiled egg 7 D Rice ball, boiled egg
S Rice cracker S Rice cracker
B Chocolate bun B Vitamin-enriched bread
Day L Rice ball, furikake’, miso soup Day L Rice ball, furikake, miso soup
3 D Rice ball, Takuan-zuke, kabayaki® of pacific saury 8 D Rice ball, Takuan-zuke, kabayaki of pacific saury
S Rice cracker S Rice cracker
B Melon bread B Vitamin-enriched bread
Day L Rice ball, miso soup Day L Rice ball, miso soup
4 D Rice ball, miso soup, ume-zuke® 9 D Rice ball, miso soup, ume-zuke
S Rice cracker S Rice cracker

'B; Breakfast, *L; Lunch, °D; Dinner, ‘S; Snack, *Pickled with rice bran and salt, ‘Japanese sweet bun, 'Dried bonito, egg, seaweed,
vegetables flakes, *Baked and seasoned fillet, "Mume (Japanese apricots) of salted pickles.
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Table 3 Questionnaire and prevalence rate of subjective

symptom
Prevalence rate
[Subjective symptoms) 0 1 (%)
Day 5 Day 10
Q, Anorexia, depression of spirit  No  Yes 50 60
Q, Tiredness, I want to lie, day-
night reversal, hard to get No Yes 60 70

out of bed morning

Q, Low back pain, joint pain,

cramp of foot, edema of foot No  Yes 50 40

Q, Dry skin and lip condition No Yes 80 70
Q, (S)tzeil iiicsosms, angular No Yes 10 10
Q, Glossopathy, glossitis No Yes 20 20
Q, rGIi(r)flll\l/f; bleeding, tooth No Yes 0 0
Q, Taste impairment No Yes 10 10
Q, Nail disorder No Yes 30 30
Q, Ln}ff;t{li(;n; pharyngodynia, No Yes 0 0
Q, Concentrated urine No Yes 10 40
Q, Constipation No Yes 50 70
Q, Diarrhea No Yes 30 20
n=10

(Fisher’s exact probability test)
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Table 4 Nutrition intake of experiment and estimation of nutrition intake of the shelter

Dietary reference

Estimation of nutrition

intake after disaster' Stage 1 Stage 2 intake of the shelter’
Energy kcal 2000* 1184 +104° 1232 £ 70" 785 £ 91°
Carbohydrate® g 300 2199 +131° 2315+118° 1423 = 10.1°
Protein g 55° 279 +37" 317 +£45° 225+ 4.6°
Fat® g 5557 186 57" 164 = 36" 126 = 4.9°
Vitamin B: mg 1.1° 0.29 = 0.05"° 1.74 £ 0.04° 0.31 + 0.07
Vitamin B2 mg 1.2° 0.37 +0.12" 1.72 = 0.08¢ 0.23 + 0.05"
Vitamin C mg 100° 83+89" 108.1 =89° 219 *6.3°
'Presented by Ministry of Health, Labour and Welfare in Japan®.
*The rate of an energy ratio was assumed to be 60% of 2000 kcal/day, and these values were calculated.
*The rate of an energy ratio was assumed to be 25% of 2000 kcal/day, and these values were calculated.
'Food weights was estimated by consulting a report of diet menus in the shelter”, and these values were calculated.
mean = SD
n=10
“p < 0.05

(Scheffe’s F test)
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