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Study on Seasonal and Regional Variation of
Food and Nutrient Intakes in Cheju Area

Ko Yang-sook, Hong Yang-jak

Summary

This paper is dietary survey of Koreans living on'Cheju—Do, comparing food and nuntrient intake with
preparation methods. It is part of large study being conducted cooperatively by Japan and Korea showing
the relationship between regional cancer patterns and the life styles of Japanese, Koreans living in Japan
and Koreans living on Cheju— Do.

Jo su- ri, a rural farming village; Buk chon, a fishing village; Sin chon, a suburban farming village
and Cheju city, an urban area, were selected as survey areas because it was thought that food intake
was influenced by regional and seasonal differences. These surveys was conducted during August
( summer) and November ( fall) 1985 and during Feburary ( winter) and May ( spring) 1986. 30
households in éach of the four areas were randomly selected and surveyed on four different occasions.

The results are as follows:
1. A total number of 579 peoples were surveyed, of which 235 were males, 264 females, and 80 infants

and children.
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2. Food Intake

The average adults’ food intake was 1717g per day. Large part was due to the excessive consumption
of water mellons ( 311.1 g) and tangerins (117.2g). When the food intake of these two fruits was
excluded, the average intake droped to 1288.3 ¢. Of the total food intake 83.4% was plant food which
included rice ( 260 ¢), barley (62g¢), fresh vegetables (221 g), processed vegetables (145¢), fruits
(494 ¢), etc. The average adult consumed 80 ¢ of meats and 140 ¢ of fish ( which was considerabley
higher than in the other surveyed areas).

In the spring, the intakes of fish, fruits, fresh vegetables, and potatoes was lower than in the other
seasons. Whereas, in the summer, the intake of processed vegetables and cereals was lower. The intake
of cereals, sea-weeds, milk and milk products was lower during the fall. In the winter the intake of
fresh vegetables, milk and milk products was lower than in the other seasons. In the summer, the intake
of milk and milk products, fruits, fresh vegetables, and sea weeds was higher than in the other seasons.
But, in the autumn, the intake of poecessed vegetables and potatoes was higher. Also, in the winter,
the intake of fish and cereals was higher than in the other seasons. InCheju city, the intake of meats,
fish, milk and milk products, eggs, fresh vegetables, oil and fats was higher than in the other areas.
In the suburban farming village, they consumed more fruits than in the other areas, but their
consumption of most of the other food groups was in between that of Cheju city and the rural and fishing
areas. In the rural farming area, the intake of fish, milk and milk products, oil and fats was lower
than in the other areas. However, the intake of porcessed vegetables, cereals, potatoes, was higher. In
the fishing village, the intake of sea weeds, processed vegetables was higher: yet, the intake of meats,
eggs, milk and milk products, fresh vegetables, potatoes, oil and fats was lower than in the other, areas.

These differences ( both seasonal and regional) seem to have been largely influenced by wether, home
production of food items, food costs, and convenience of purchase.

3. Nutrient Intake

The ratio of carbohydrates to lipids to proteins was 64% to 18.5% to 17.5% respectively. The daily
average calorie intake of an adult male was 2518 Kcal. The calorie intake during spring and in the
fishing village was 94% of RDA ( recommended dietary allowance), with the average protein intake
being 110 ¢ and the ratio of animal protein to total protein intake being 30%.

The average of calcium and iron was 619mg, and 27my, respectively. However, the calcium intake in
the rural farming area and fishing village as well as during spring was under RDA. All of the analysed
vitamin intakes were above RDA, especially vitamin A which was 8080 I. U due to tangerine consumption
(117 ¢ per capita per day). It is recommended that those surveyed have more calcium and riboflavin
since meats, milk and milk products consumption were lower in the rural farming area and fishing vil-
lage.

The regional differences of calorie and nutrient intake except for as ascorbic acid was significant.
Whereas the seasonal differences of calorie intake and calcium, iron, and all of the analysed vitamin
intakes were significant.

4. Method of Food Preparation.

A total of 234 food items were included in the survey. 85% of meals included boiled rice, 56% included

soup and 93.1% included kimchi as side dish. Other side dishes which were served included bockeum
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{ panbroiled food) , kui ( broiled food) , stew, chorim ( food boiled down in soy with spices) , raw vegetable,
cooked vegetable, changachi ( vegetable preserved in soy), salted and fermented fish, etc.

Bocheum, raw vegetable were preferred in summer, bockeum, salted and fermented fish in autumn,
kui, stew in winter and raw vegetable, chorim during spring.

Easy prepared side dishes such as raw vegetable, salted and fermented fish, stew, beckeum were pre-
ferred in rural and fishing villages. Slightly more camplicated side dishes such as bockeum, kui, chorim
were eaten more frequently in the suburban area. Whereas side dishes which was more difficult to prepare

such as kui, bockeum stew, raw vegetable, cooked vegetable were served more frequently in Cheju city,
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Table 1. General background of subjects.

Shin chon Puk chon  Jo su Cheju city Total
Age (yrs)
0tol 1 0 1 1 3
1to3 5 5 8 7 25
4to6 8 6 10 5 29
7t09 4 6 7 6 23
Male
10 to 12 6 3 8 2 19
13 to 15 8 9 9 5 3
16 to 19 9 10 6 9 k7
20 to 49 31 29 25 31 116
50 to 64 7 8 7 8 30
65+ 0 1 2 2 5
Female
10 to 12 4 8 4 3 19
13 to 15 7 3 10 5 25
16 to 19 7 9 8 9 33
20 to 49 35 26 27 37 125
50 to 64 8 17 9 10 44
65+ 6 8 0 4 18
Total 146 . 148 141 144 579
Family size
( persons)
1 0 0 0 1 1 ( 0.8)*
2 2 3 2 1 8 ( 6.7)
3 4 4 3 6 17 (14.2)
4 7 7 8 4 26 (21.7)
5 9 4 8 8 29 (24.2)
6 3 5 8 6 22 (18.3)
7 2 5 0 2 9 ( 7.5
8 2 1 1 1 5 ( 42)
9 1 1 0 1 3 ( 2.5)
Age of head of
household ( yrs)
21-29 5 0 1 1 7 ( 5.8)
30~ 39 7 4 9 7 27 (22.5)
40- 49 8 7 11 11 37 ( 30.8)
50- 59 9 14 8 9 40 (33.3)
60+ 1 5 1 2 9 ( 7.5)
Age of house
-wives
21-29 7 2 2 4 15 (12.5)
30- 39 7 3 10 5 25 (20.8)
40- 49 8 6 9 12 35 (29.2)
50- 59 7 14 8 8 37 ( 30.8)
60+ 1 5 1 1 8 ( 6.6)
Occupation of
head of household
Merchant 5 0 2 7 14 (11.7)
Agriculture 13 16 25 3 57 (47.5)
Fishery 0 9 0 0 9 ( 7.5)
Clerical worker 9 4 2 13 28 (23.3)
Others 3 1 1 7 12 (10.0)
Occupation of
housewives
Merchant 4 0 3 4 1 ( 9.2
Agriculture 11 17 26 2 56 (46.7)
Fishery 0 9 0 0 9 ( 7.5
Housewife 14 4 1 21 40 (33.3)
Others 1 0 0 3 4 ( 33
* percentage
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Table 2. Average food intake of the diet by food groups and different areas.

food group area Shin chon | Puk chon Jo su Cheju city Mean
Group 1
Meats 79.5+107.4%| 58.4+87.9 73.0+96.2 109.0+99.4 80.0--99.4
Fishes 151.7+133.1 | 159.0+188.5 76.5+124.0 | 172.7+156.2 | 140.0+156.6
Eggs 27.2+24.8 14.1+19.4 22.8+30.9 32.9+28.5 24.2427.1
Legumes & its products{ 47.3+58.8 36.5+41.2 35.3+37.9 42.9450.6 40.5+47.9
Sub-total 305.7 268.0 207.6 357.5 284.7
Group 2
Milk & its products 38.5+79.4 7.4+27.6 15.5+41.8 80.6+111.3 35.4+77.8
Dried small fishes 7.2+12.1 6.2+12.5 6.2410.0 5.4+8.3 6.3+10.8
Sub-total 45.7 13.6 21.7 86.0 41.7
Group 3
Vegelables
fresh 223.14+208.7 | 196.1+154.8 | 228.0+148.1 | 238.6+141.5 | 221.4+165.6
processed 147.1+82.7 153.1+78.9 154.21+85.4 128.9+82.9 145.81+-82.9
Fruits 559.6+1051.4{ 508.5+763.5| 508.7+1003.0/ 401.1+534.6 | 494.51862.4
Sea-weeds 12.7147.2 22.0+56.7 8.3+31.9 10.1+30.6 13.3+43.2
Sub-total 942.5 879.7 899.2 778.7 875.0
Group 4
Grains & Cereals 425.9+108.6 | 433.2+111.1 | 471.9+246.5| 385.6+132.3 | 429.2+162.4
Potatoes 31.0+104.2 12.7+63.6 70.3+125.5 37.3+65.4 37.8+95.5
Sugars 6.4+8.5 5.7+13.2 4.816.1 9.8+11.4 6.7+10.3
Sub-total 463.3 451.6 547.0 432.7 473.7
Group 5
Fat & 0Oil 14.7+13.9 9.9+12.4 8.3+9.2 22.1+17.0 13.7+14.4
Seasonings 16.7+18.3 15.61+14.7 15.1+14.2 16.3+11.8 15.9+14.9
Others 13.8+39.0 10.9+42.8 12.0+42.9 15.0+36.5 12.9+40.3
Total 1802.4 1649.3 1710.9 1708.3 1717.6
Animal food 304.1 245.1 194.0 400.6 285.9
(16.9) ** (14.9) (11.3) (23.5) ( 16.6)
Vegetable food 1498.3 1404.2 1516.9 1307.7 1431.7
(83.1) (85.1) (88.7) (76.5) (83.4)

* Mean :t<SD

** percentage of the total food intake
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Table 3. Average food intake of the diet by food groups and different seasons

food groups Season | Symmer Autmn Winter Spring
Group 1
Meats 80.4+103.1* 81.8+110.8 77.0+£77.8 80.6+104.0
Fishes 142.0+161.6 146.0+122.9 | 158.5+189.4 | 113.5+143.0
Eggs 20.6£26.2 24.1+26.2 28.2+29.0 23.9+26.5
Legumes & its products{ 36.5+53.0 46.4+47.2 40.7+46.4 38.3+44.6
Sub-total 279.5 298.3 304.4 256.3
Group 2
Milk & its products 49.4+101.7 28.2+65.6 26.2+70.8 37.8+66.0
Dried small fishes 10.5+12.7 7.1+13.5 3.8+7.0 3.6+6.9
Sub-total 59.9 353 30.0 41.4
Group 3
Vegetables
fresh 256.8+-208.8 237.6+166.2 | 195.9+127.8 | 195.5+141.5
processed 110.7+73.2 178.9+79.3 155.2+86.4 138.5+78.0
Fruits 1369.4+1321.9 282.3+272.5 | 246.8+313.3 79.4+1450
Sea-weeds 23.2+73.3 5.1+13.6 9.9+16.5 14.94+38.7
Sub-total 1760.1 703.9 607.8 428.3
Group 4
Grains & Cereals 413.2+117.7 415.7+136.8 | 459.4+162.4 | 428.3+214.3
Potatoes 44.0+89.8 60.7+£134.2 30.0+£89.2 16.6+39.7
Sugars 6.1+9.0 6.3+8.2 6.0+7.4 8.2+14.9
Sub-fofal 1633 482.7 497 4531
Group 5
Fat & Oil 14.11+18.7 13.8+13.6 14.3+13.2 12.7+11.0
Seasonings 15.1+18.3 16.2+15.4 13.7+10.4 18.7+14.1
Others 17.3+43.3 8.54+37.1 8.9+30.4 16.8+47.9
Total 2609.3 1558.7 1474.5 1227.3
Animal food 302.9 287.2 293.7 259.4
(11.6) ** (18.4) (19.9) (21.1)
Vegetable food 2306.4 1271.5 1180.8 967.9
(88.4) (81.6) ( 80.0) (78.9)

* Mean+SD

** percentage of the total food intake
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A= AF T Bol oA F, AUF, AANLF,
AAFolw, o Eoll ARHLF, FHelgdn 7ol
H2F 5/ #F L FAT Aol 454 &
AE, AN L R0l e} = e} Aol v) 8 go] 4
AEE AETR FAolE ggod, JEAY §5F
R FAE HUF, AAALF, A2 Fst e =
BAL AR, ALAS ol f, TR o4 o
¥ FNA4 AYR Hol§ w3l YEF§ oJF,

#F L AAE BUF ANALE ARYLE, #
2%, 35 BAFIUL

g HaAe] Folo] YoiA YL o,
£F 4% % F4F A4ALE, G5 viand g
A7t e AF 8 4ol 1 AUF Y A
& F52) AL Rokeh 22 2uFae Ao
SR ELEERERUEDERFRPIETY
A4 ARALE, o2 e A2 Fo AIHLS 4

— 101 —



10 Cheju National University Journal Vol. 26 (1988)

Hepol & i FEAAE vZH FFo] o2 53 glo} sQlu, xjedw, Al xpolz} 9l A
ot Bl o7, FF 2 RAE AN E & o2 el

2

=

Fo0% 52 HAE AANLE DA, £
o gAze WA ek 1) g% Y d3x 44 A9
Col4 Ao ARY AT AT AolE 2ol

Aol 191 19 %7 2% 431+ 2518Kcalo] 2
Ae ARAES A% AL AF, A, T galt # 9% 4a+ 2518Kealo]

Et3hE, 24, whef Ao Au] g2 64, 18,5, 17.5
%24 o] 4ol u]gal 65, 20, 15%o] A= o] 3
S} ol SF1t ol Fo] 4ol 4 BL w4
Z1lsle Aoz of 2] vl HWFAAH gL 140
3. HYMFHHE 902 (E2) A& Q27 41.6¢( 29} 2, 1986)

ojuf, g& A AFEule 41.1g( ¥}, 1976), Suld %}
2 ZApell A Jebd M Adaldal 1l 1907 ZA}Y 2(1985) 2] 80.6 g B} =& AA 2k w o))
N A% Y JGL AHBH A, AR 4BLE 3 442

$ol4 & Akl AL Fol 43 FUE LE A2
2 479,

4222 F 49} B 50 vfebgich AtH ez AF dRAA R 2loiA ANdud- ARy HH P &
Sodoka AR i Hoz AT o4 A4 87 o]z} vpehrtzell, §4 o]&= AL el Ao

Table 4. Average daily nutrient intake per adult by different areas and nutrients

gutdent | Calorie Protein Fat  Calcium lorn Vitamin A Thiamine Ribofla Niacin Ascorbic

season (g) (g) () (mg) (L) ( mg) -vin( ®g) (mg) _acid( ay)

Shin chon 2593.6'. 114.2*- 56.6° 672.5° 28.2 9074 1.87 ¢ 1.95° 26.8* 156.5

Puk chon |2340.0° 102.1"° 37.8 ° 566.7 ° 26.9* 6507 * 1.66 * 1.53 < 26.3° 144.9

Jo su 2567.4° 101.0° 48.0 < 586.5 " 26.0° 7223 * 1.82 ¢ 1.78 ° 25.9°* 150.7

Jeju city 2572,9° 123.0* 65.1° 651.8° 30.6° 9516* 2.09° 2.22° 32.3° 167.7

p( 0.05 0.001 0.001 0.05 0.01 0.001 0.001 0.001 0.01 N.S

Mean 2518.5 110.1 51.9 619.4 27.9 8080 1.86 1.87 27.8 155.0

% ofanimal 17732 +42.4 £+29.2 +292.8 9.5 +6789 +0.84 +0.82 +147 +118.8

sousce (126) {(30.00 (33.2) (20.1) (17.7) (146)  (20.1)  (30.4) (22.8) (0.05)

* Means in the same column not sharing a common superscript letter are significantly different
** Mean +SD

Table 5. Average daily nutrient intake per adult by seasons and nutrients

nutrieftcajorie Protein Fat Calcium Jlorn  Vitamin A Thiamine Ribofla Niacin Ascorbic
season ' (g) (g) (mp (m) (LU) (mg) -vin( mg) (mg) acid( mg)
Summer | 2653.8~ 111.9 51.0 687.8° . 30.9° 7630 * 1.95° 2.19° 23.0° 146.8°°
Autumn | 2505.5* 112.7 51.7 615.5°  26.4° 9509 1.88° 1.72¢ 318  193.8°

Winter | 2558.5° 113.8  56.3 61L5  27.0° 8903 1.93° 1.78° 3160 150.1°

Spring | 2356.1' 101.9 484 562.7°  27.5° 6278 1.66° 1.80° 248° 120.1°

p< 0.05 NS NS __ 005 0.001 _ 0.01 0.05 0.001 _ 0.001 _ 0.001

* Means in the same column not sharing a common superscript letter are significantly different
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Tabie 6. Reagional frequency of food preparation method by subjects.

area

preparation Shin chon  Buk chon  Josu  Cheju city Mean
Boild rice 85.1 85.7 87.5 81.4 85.0
Ramyeon ' 10.0 6.1 1.1 5.7 8.2
Soup 53.6 61.1 58.5 50.9 56.0
Kimchi 93.2 98.3 92.6 88.2 93.1
Changachi * 11.7 15.3 13.3 5.4 11.4
Stew 13.3 11.1 19.7 22.0 16.5
Bockeum * 24.6 11.1 18.6 24.3 19.7
{ Dried Sardine) (9.2) (5.3) (8.5) (7.8) (7.7
Deep-frying 6.8 6.4 5.1 7.5 6.5
Chorim 15.3 15.0 15.3 17.1 15.7
Egg-frying 10.0 44 6.0 11.8 8.1
Cheon * 1.9 0.6 0.3 6.5 2.3
Kui * 23.5 13.6 7.1 27.1 17.8
( Laver) (14.2) (6.1) (4.6) (11.5) (9.1)
Raw vegetables 14.4 15.4 12.4 19.6 15.5
Cooked vegetables 12.1 14.0 6.7 18.2 12.8
Salted & fermented

fish 12.5 15.4 4.0 9.3 10.3

Whae ’ . 2.8 5.3 1.0 6.3 39
frequency of each preparation method used by subjects % 100

total meal times( 30 personsx2daysx 3meal times x4 seasons= 720 times)
1. instant noodle 2. vegetables preserved in soy sauce 3. panbroiled food 4. food boild down in
soy spices 5. panfried egg-coating food 6. broiled food 7. sliced raw fish and cooked fish
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Table 7. Seasonal frequency of food preparation method by subjects.

season
preplialr:tt}:gd Summer Autumn Winter Spring
Boild rice 84.3 86.7 81.3 87.5
Ramyeon ! 8.9 7.6 8.6 7.8
Soup 45.4 63.8 59.6 55.4
Kimchi 88.1 99.9 95.0 89.4
Changachi * 7.8 6.5 1.4 30.0
Stew 13.3 19.4 20.4 13.2
Bockeum * 31.1 22.1 12.3 13.1
( Dried Sardin¢ (17.2) (7.8) (2.8) (2.9)
Deep-frying 7.2 7.6 6.7 4.3
Chorim 17.8 14.4 12.1 18.3
Egg-frying 7.9 6.8 10.1 7.4
Cheon * 1.1 1.8 2.9 35
Kui ® 8.8 14.0 30.3 18.2
( Laver) (1.3) 6.0 (18.8) (10.3)
Raw vegetables 25.4 4.7 5.4 26.5
Cooked vegetables 9.9 15.6 15.0 10.6
Salted & fermented
tish 8.8 20.7 6.7 4.9
Whae ’ 6.5 2.8 1.8 4.4

frequency of each preparation method used by subjects

x 100

total meal times( 30 personsx2 daysx 3meal times X 4seasons= 720 times) :
1. instant noodle 2. vegetables preserved in soy sauce 3. panbroiled food 4. food boild down in
soy spices 5. panfried egg-coating food 6. broiled food 7. sliced raw fish and cooked fish
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