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Analysis of nutritional supply for personnel wintering-over at
Syowa Station, Antarctica (JARE-39)

Michiyo Nakao!, Giichiro Ohno?, Miki Ozawa!, Takako Yamamoto'
and Taketoshi Morimoto!

Abstract: The nutritional supply of wintering personnel at Syowa Station was
analyzed throughout the year 1998. Analysis was performed employing digital
pictures of food chosen and consumed by one of the station personnel (medical
doctor: male) throughout the year. Food consumption was estimated from the
pictures, and energy and nutrient consumption were determined using food-
content software. The average daily food value was calculated for every month,
and compared with the nutritional standard for normal Japanese citizens.

Mean energy consumption was significantly higher in January, when outdoor
activities were required, and significantly lower in June, when outdoor activities
were lower due to the polar night. Protein (P) and fat (F) intake were higher and
carbohydrate (C) was less than the Recommended Daily Amounts for Japanese
throughout the year. The consumption of Vitamin C was highest in April, and
showed lower values after June. Sodium chloride intake showed an increasing
trend throughout the year, possibly due to increased use of preserved food. The
supply of fiber was about 50% of the recommended amount for Japanese, possibly
due to the limited supply of fresh vegetables and fruit.
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Table 1. Consumption of various nutrients during wintering-over at Syowa Station. Values are shown
as means +SD for each month.

TRAF— | TZAEKE iz RS | rvos | Rk b
kcal g g g mg g g
Y | 2021+£333.6 | 83.6+18.1 63.6+19.1 | 241.7+45.1 | 437.2£204.5 | 14.9%4.4 12.7+£2.4
1A 2238+187.3 | 93.4%+11.4 | 63.7+14.8 | 275.4+57.9 | 514.2+184.0 | 15.7%+3.8 14.1£1.2
24 2081+340.9 | 80.4+16.8 | 57.6+16.5 | 273.6+48.4 | 431.8%139.0 [ 14.4%4.1 12.3£1.7
3A 2034+357.0 | 87.1x17.1 | 67.0+19.7 | 235.5+43.6 | 441.6£204.6 | 15.7+4.5 12.3+2.4
4H 2051+£361.2 | 84.2+18.6 | 72.1+£24.4 | 231.3%29.3 | 457.3%+250.9 | 15.9+3.2 12.3%1.7
5H 1976+367.5 | 84.2+19.6 | 64.3+£22.0 | 229.8+38.8 | 431.5+£168.9 | 15.9+3.2 12.2£1.7
6H 1883+284.6 | 76.8+18.5 | 64.2+17.5 | 215.3+27.5 | 367.6£206.3 | 12.5%2.9 11.8£2.1
A 1996+342.6 | 84.0+19.3 | 68.3%£20.7 | 226.7+32.0 | 392.4+159.4 | 15.4£5.2 12.2+2.8
8H 2017+399.2 | 78.2+20.4 | 61.5+20.5 | 251.3+45.1 | 424.4+178.0 | 14.1+3.9 12.8%2.9
9H 2025+307.6 | 83.7+16.7 | 62.0+17.9 | 248.5+40.9 | 448.3+251.0 | 16.8+5.4 13.2+2.6
10H 1969+312.5 | 82.3+17.3 | 59.4+17.9 | 236.3+57.8 | 463.1£270.5 | 13.9£3.7 12.9£2.5
114 2048+339.6 | 83.9119.3 | 63.7+18.7 | 241.9+40.1 | 436.8%242.9 | 14.9+4.6 13.2+2.7
124 1928+282.3 | 83.5+19.7 | 57.0+14.4 | 237.2+35.1 | 442.1£176.7 | 13.1%4.6 13.8%2.1
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Table 2.  Monthly mean of daily pedometer readings and major activities.

A * R m B ANE

1 15,349

2 14,237 } BEoRSTAIEE

3 13,089

4 12,472

5 10,045 } AR

6 10,357

7 8,574 PFAMEEIBR LA BAVRE
8

9 } BHEE BARE
10

1; } HoOBREAIEE

* &5 OFORT

000000o0o0oo00o0o00O0. 0000000000000 0000000000n
0,1534900000000000000, 000000—-0000000000000. 0
O, 00000057000000000000000000, 000000000 10000
0000, 000000-000000000000. 0000—-00000000000
0000000000ooo00. 0000-000000000000000 (00 PEC
0) 00000000, PFCO0O00DDO0 17:29:540, DO0O00OO0OO, PECO 15:
25:600000, 000000000 —-0000000000—-00000d, 000000
00-00000000. 0000000000000000000000

2) 000DO0O00OOooO

0000000000000 D000000000000000000000, 000oo
0oo0ooo, 0-00000000000, 000000000, 000000000
0000000000000 0000-0000000. 0000000000, 0000
000000000000 (Cooooooo):

ooooo ao, 120), 0000 B, (10D, O B0O), OO0 D), OO0 O, 120)
000000000, 000000000 (ooooooo):

OO0O0OO0E (@QO: 50, 70, 90, OO: 60, 100), DOOOC (@O:10, 40,
0o0:e60), 0000 (OO: 10, OO: 60, 80), 000000 (QMO: 10, OO:
60), 0 (00:10, 00:60), 0000 (ODO:90, O0O:60), OO (0O: 10,
Oo0: 60)



gooooobooooooooooobOooo

73 Monthly means
= = = Apnual mean
Recommended daily amounts for Japanese

Vitamin C

(mg/day)
120 r

100
80
60
40
20

0

1 2 3 4 5 6 7 8 9 10 11 12

(g/day) NaCl
16

1 2 3 4 5 6 7 8 9 10 11 12

(g/day) Dietary fiber
25

20

15

10

1 2 3 4 5 6 7 8 9 10 11 12

Month of the year

01 00oooobooobbdo e booooboooooobooo1oooooooooon.

ooooooooooog, oooooooo.

547

O

Fig. 1. Annual variation of daily consumption of Vitamin C, NaCl, dietary fiber at Syowa Station. The

solid line in the figure is the recommended daily amount for Japanese.
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Fig. 2. Available vegetables and fruits during the wintering-over period.
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Table 3. Classification of daily energy expenditure of healthy Japanese.
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Table 4. Annual mean of consumed major nutrients during wintering-over at Syowa Station, and com-
parison with recommended values for Japanese.
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