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Effects of Nutritional Status of Korean Adults on Lipid Metabolism with Age
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Department of Food and Nutrition, Ewha Womens University, Seoul, Korea

ABSTRACT

It has been recently reported that degenerative diseases are increasing rapidly in many other
countries as well as in Korea according to expansion of life expectancy, economic development
and dietary patterns. The aim of this study was to investigate changes in lipid metabolism
with age, to determine which dietary factors affect the serum lipid profiles, and to compare
Korean and western diets, With clinically normal participants(male 60, female 63), this study
‘was carried out in three phases: 1) to analyze blood lipid levels with age, 2) to analyze the
effects of different dietary intakes on blood lipid levels according to age, and 3) to compare
the effects of different food intakes on blood lipids between eastern and western coutries. The
results are as follows : 1) Mean scrum values of triglyceride and cholesterol reached a peak
level at the age of 50—60 years, although men has higher levels than women at earlier ages.
LDL cholesterol percentage increased sharply after 50 years and continued to 70 years. 2)
Differences of dietary calorie intake including carbohydrate, total fat and animal fat affected
serum lipid profiles, such that high intake groups gencrally showed higher triglyceride and
cholesterol values than the lower intake groups. 3) Compared with Americans(45% ), Koreans
consumed carbohydrates at 65% of their calorie intake. At this carbohydrate level dictary fatty
acid P/S and W-6/W-3 ratio were 1.1 and 6, this could make Korean serum lipid levels lower
than American’s. Therefore it is recommended that Koreans continue this dietary pattern com-
posed of carbohydrate at 65% of total calorie intake, and P/S ratio of fatty acid at 1 to 2

KEY WORDS : degenecrative disease - lipid metabolism - aging - dietary fat.
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Table 1. Mean values of height and weight for the subjects

S tH(Table 2).
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Age(Yr) 20— 29 30—39 40—49 50—59 60— 69 70%
Sex Content (H: 1 1) (n= 10) (n: 10) (n= 10) (ﬂ: 10) (nl‘-g)
Height 1726 168.4 170.6 168.9 167.0 165.0%8)
(em) 1.2 +1.9 +1.2 1.1 +0.9 413
Male . ) N ab ab b2)
Weight 63.8%0 1.8 65.7 64.22 61.0° 58.2
(ke +13 +29 +2.0 +1.0 +1.0 +1.0
Age(¥r) 20—29 30~—59 40—49 50—59 60— 69 70%
Sex Content (n=12) (n=12) (n=10) {n=10) (n=10) (n=9)
Height 158.51) 158.4 158.0 155.7 156.0 155.2N59)
(k) T 1.1 +12 14 +138 t14 +1.0
Female ; ]
Weight 48.1° 53.90 54.9% 54.95 54,09 59,7262)
(kg) +1.0 +9.1 *1.0 1.0 +26 +1.]
1) Mean® SE

2) Values with different alphaber within age groups were significandy different at 0=0.05 by Scheffé rest
) NS : Not significant at a=0.05 by Scheffé test

Table 2. Mean values of blood pressure for the subjects

Age(¥r) 20—29 30—39 40— 49 50— 59 60— 69 70%*
Sex Content (n=11) (n=10) (n=10) (n=10) (n=10) (n=9)
Systolic 124.73" 125.50 124.50 180.00 136.60 129.44Ns8)
Mal BP(mmHg)  +2093 +1.89 +594 £6.19 +4.70 +35.27
€ .
Diastolic 81.82 85.00 85.50 85.50 85.20 82.78M8
BP(mmHg)  £2.96 +1.67 +5.40 +4.97 +2.97 +5.64
Age(Yr) 2029 $0—39 40~49 50—59 60— 69 70+
Sex Conent (n=12) (n=12) (a=10) (n=10) (n=10) (n=9)
Systolic 111172 113.08% 116.50% 129.50% 181.700 126,672
Fernal BP(mmHg)  £5.76 *+2.56 +3.66 +6.56 +3.50 +5.77
emale
Diastolic 74.58 72.00 70.50 79.00 88.20 78.89N8)
BP(mmHg) +475 +3.07 +35.83 T4.76 541 T 4.55
1) Meant SE

2) Values with different alphabet within age groups were significandy different ar @=0.05 by Scheffé test

3) NS Not significant at @=0.05 by Scheffé test
* BP ! Blood Pressure
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Table 3. Anthropometric measurements related to body fat in each age group

Age(Yr) 2029 3039 40—49 50—~359 60—69 70*
Sex Content (n=11) (n=10) (n=10) (n=10) (n=10) (n=9)
Waist 823610 81.102 86.107 03.20" 88.100 85.9022)
(cm) +196 *1.70 +2.31 +2.46 +1.68 +1.62
Hip 97.91% 95.707 100.50% 103.40> 99.00% 97.00%
(cm) +92.14 +1.67 +1.97 +1.57 +1.18 10388
W/H 0.842 0.852 0.862 0.90% 0.89% 0.89°
(em) £0.01 £0.02 +0.01 £0.01 t0.01 +£0.01
Male
BMI 21.42 91.52 92 61 9952 21.90 21.89M2)
(kg/m®) +041 +0.79 +0.74 +0.44 +0.47 +0.34
BMM 25.64 25.50 25.70 25.50 25.00 22.78N8
(ke) 034 +0.54 +0.30 +0.87 +0.42 +0.46
TSF 11.64 11.90 12.60 13.50 12.80 12.35M
(mm) +0.5% + 0.81 +087 T 0.67 +0.47 +0.71
Age(¥r) 20~—29 30—~39 40—49 50— 59 60— 69 70+
Sex Content (n=12) (n=12) (n=10) (n=10) (n=10) (n=9)
Waist 70.5810 75.00¢ 78.40° 80.20° 81.30° 80.00b2)
(am) +1.29 +2.62 +£0.85 +1.52 *2.17 +1.40
Hip 93.25 95.50 97.10 97.40 99.00 97.00"%)
(cm) +0.89 +1.91 +1.02 +1.20 +1.51 1146
W/H 0.76 0.80° 0.81" 0.82° 0.82° 0.83%
ratio +0.01 +0.02 +0.01 +0.01 +0.02 1001
Female ] !
BMI 19.16% 21.51b 21.78% 29.65 22,290 21.91P
(kg/m?) +0.39 +0.8% +042 +0.54 +1.08 +0.67
BMM 15.25 15.58 15.90 17.20 16.80 15.78%
(kg) +0.89 +0.36 +0.50 +0.47 +047 +0.40
TSF 17.58 18.42 19.20 21.70 21.40 20.78M¢
(mm) +0.93 +1.53 +1.03 +0.63 +1.03 +1.49
1) Meant SE

2) Values with different alphabet within age groups were significantly different

3) NS Not significant at a=0.05 by Schefle test

* W/H : WaistHip, BMI(Body Mass Index), BMM(Body Muscle Mass)

TSF © Triceps Skinfold Thickness

ar @=0.05 by Scheffe test
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Table 4. Mean daily nutrients consumption in each age group of men

Age(Yr) 20~99 30~39 40—49 50—59 60—69 70+
Numient (n=11) (n=10) (n=10) (n=10) (n=10) (n=9)
cal(Cal) 2186.55" 2960.70 2024.50 2003.70 1998.80 1878.67M%)

+121.33 +76.74 +109.79 +84.96 + 68.39 +79.80

Protein(g) 85.18 88.40 88.20 87.00 76.30 78.56M
+7.78 +4.97 +590 +11.51 +4.89 +2.06

Far(g) 44 36 4440 36.60 37.90 %7.00 56.89N
+7.54 +35.07 +92.60 +5.95 +4.75 +2.93

cHO(g) 332.91 349.20 525.90 319.40 331.80 295 56N
+14.76 +12.59 192,34 + 941 +11.78 +984

Fiber(g) 8.36 §.50 7.20 7.00 6.70 6.3
+1.992 +£0.79 +0.59 +0.65 +0.52 +0.5%

Ca(g) 0.55 0.92 0.82 0.82 0.70 0.7(}NS
+0.13 +0.07 +0.00 +0.10 +0.05 +0.06

P() 1.36 1.56 1.29 1.40 1.20 1.93N8
+0.10 +0.10 +0.08 +0.12 +0.07 +0.08

Fe(tmg) +19.55 20.90 18.10 19.20 14.40 17.00M8
+2.33 +2.94 +187 +9.07 +£0.73 +9.299

Na(g) N 583 4.07 4.86 5.06 3.40 4.17%
+1.82 +046 +0.40 +0.50 +0.42 +0.39

18.45 713.1 5.40 3.90 52.70 21.00M
Vie A(RE) i?7§.:1 + 122.18 i5§8.§4 t?i.zs ;35.01 ;osgs

Vit B,(mg) . 1.28 1.87 1.18 1.10 1.09 1.18%
+0.1% +0.15 +0.08 +0.08 +0.11 t0.15

Vit Ba(mg) . 1.64 1.47 1.70 1.44 1.85 1.10M
+0.18 +0.08 +0.21 +£0.19 +0.11 +0.08

Niacin(rmg) 24.18 35.80 40.10 30.80 29.00 29 78NS
+2.90 +5.02 + %31 +6.58 +3.68 t255

Vie (mg) 114.82 96.80 107.40 91.20 84.50 81.44N5
+92.55 +9.52 +13.72 +8.10 +7.60 +19.88

salt(g) +15.91 10.80 13.10 15.10 9.80 11.99M
335 +1.292 +1.12 +1.27 +0.71 +1.34

1) Mean*t SE

2) NS : Not significant at @=0.05 by Scheffé test within age groups
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Table 5. Mean daily nutrients consumption tn each age group of women

Age(YD  20-—29 30—39 10—49 50— 59 60— 69 70+
Nutrient (n=12) (n=12) (n=1Q) (n=10) (n=10) (n=9)
Cal(CaD) 1975.751 1989.25 1985.60 1951.70 1732.00 1727.89N%)

+ 85.41 +45.32 +102.99 + 85.30 +60.42 +123.08

Protein(g) 84.83 81.08 83.60 84.70 72.30 68.11N8
+6.56 1496 +5.69 +6.42 +6.95 +529

Fare) 43.75 49.83 41.40 40.10 $6.00 $%.56M
+454 +92.77 +3.94 + 558 +4.63 +3.78

CHO(g) 309.58 503.92 316.50 850.70 276.60 284.44N8
+13.66 +38.02 +19.47 +49.10 +10.06 +20.99

Fiber(g) 8.25 6.92 7.50 .70 7.60 6.22N8
+0.81 + 0.60 +£098 +0.80 +1.56 +0.52

ca(g) 0.87 0.8% 0.84 0.82 0.7% 0.80M8
+0.11 +0.08 +0.09 +0.09 +0.07 +0.10

2(g) 1.39 1.33 1.55 1.36 1.17 1.16N8
+0.12 + (.06 *0.15 +0.06 +0.08 +0.08

Fe(mg) 20.50 29.38 21.00 2950 15.80 16.56™
+1.52 +5.09 +1.44 +1.7% +145 +1.53

Na(g) 4.68 4.10 4.38 427 8.55 3.67N8
+0.81 +0.39 +0.58 +1.04 +0.40 1049

8. 882.08 794.60 715.90 663.70 651.11N
Vic A(RE) + igo.gg + 18?.26 1 65.91 +139.48 + 19344 +114.92

Vit By(mg) 1.27 1.91% 1.46° 1,2420 0.97° 1.0052)
+0.08 +0.07 015 +0.12 +0.06 +0.10

Vie Ba(mg) 1.54 1.49 1.67 1.68 1.15 17248
+0.1% +0.11 +0.18 + 022 +0.14 +0.28

Niacin(mg) 30.17 27.42 32.60 34.00 24.00 34.00M
*38.97 +2.96 + 5.63 *5.14 +4.08 +6.05

Vit Clomg) 92.00 126.33 100.40 98.80 101.80 104.677
+8.62 +15.17 +10.85 +12.01 +19.41 +17.08

sale(g) 12.92 10.75 12.90 14.00 9.60 10.00M
+0.94 +0.98 +1.40 +4.20 +1.04 +1.26

1) Meanz SE

2) Values with different alphabet within age groups were significantly different ar 0=0.05 by Scheffé test

8) NS : Not significant at a=0.05 by Scheffe test
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Fig. 1. Percentage of daily nutrients consumption compared with the recommended dietary allowances for

Koreans(RDA equals 100%3).
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Fig. 2. Companson of energy nutrients consumpbon in each age group.
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Table 6. Mean daily consurnption of different food items 1n each age group of men Unit s @)
S?urﬁ Age(Yr)  9p—gg 30—39 40—49 50— 59 60— 69 70+
Food  Food (n=11) (n=10) (n=10) (n=10) (n=10) (n=9)
Mear 79.6" 85.6 86.3 87.7 2.0 53.3N58)
A +228 +232 +31.7 +25.1 +946 156
" Fish & 66.4 839 78.8 837 65.5 74.7%
m  shelifish £145 £17.4 1184 +98.4 £146 £16.3
a 34.7 26.6 25.0 24.7 25.6 258N
1 Eees +11.7 £8.0 +33 +108 - %76 +3.1
F Milk & 99.6 1103 87.0 71.0 65.0 55.0M
o dairy Food £38.3 +27.8 +97.9 +98.0 +96.7 +26.7
0 Dried 7.3 8.6 6.0 5.5 45 3.3%
d ¢mall fish £27 £92 +16 +99 £95 +17
Sub total 987.6 315.0 983.1 272.6 290.4 210.1
Cereal 346.4 368.5 363.5 344.9 548.0 323 6N
+14.1 +153 +17.9 +158 +15.0 +13.8
P Potao 57.7 42.9 41.2 409 30.0 39.4N5
1 *35.6 +17.57 +18.9 +19.4 +10.4 +20.7
a 18.54 12.6% 18.7¢4 18.1%0 14.9% 24 9b2)
n  Sugar +335 t97 +9] +11 +43 +38
! Beans 100.8 114.8 112.1 115.5 101.6 104.1%
F +21.9 +96.5 +18.2 +956 +20.1 +16.2
0 Green & yell- 83.7 82.8 71.2 69.5 68.1 54,088
3 ow vegetables  +17.0 +17.6 Ta5 T84 7.0 86
Other 2443 244.0 254.8 230.8 214.8 192.9N
vegetables +19.0 +29.3 *15.1 +205 +19.1 149
Seaweed & 30.2 47.% 33.3 44.7 28.7 53.8M%
mushroom 154 T 194 *+16.6 +19.7 147 *+155
Fruit 92.0 101.0 75.0 73.0 75.2 54.4M
+98.0 +356 +29.1 +318 +30.8 +9438
Sub total 968.6 10187 964.8 931.5 8813 8964
Far & ofl 18.8 18.2 15.9 15.9 15.5 159N
+27 +35.5 +18 1.8 +13 +3.1
Alcohol 71.4 157.5 150.0 104.5 29.0 15.0M
+58.2 +71.4 +76.4 +66.1 +19.9 +15.0
Total 1346.4 1504.4 1413.8 1324 5 1146.2 1067.4
1) Meant SE

2) Values with different alphabet within age groups were significandy different at @=0.05 by Scheffé test
3) NS Not significant at a=0.05 by Scheffé test
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Table 7. Mean dally consumption of different food rtems n each age group of wornen (Unit: @)
Soure Age(Yr)  9p—gg 30—39 40—49 50— 59 60~ 69 70+
Food  Food (n=12) (n=12) (n=10) (n=10) (n=10) (n=9)
Meat 65.7" 67.5 70.5 59.2 58.9 58.4M52)
A +218 +207 +21.0 +30.9 +24.6 +202
n Fish & 712 74.8 69.6 69.6 74.4 63.0V
m  shellfish +17.6 £112 116 146 985 +16.0
a 82.7 28.9 26.1 25.5 27.1 23.0MN8
1 Ees +£75 9.5 £8.0 £10.7 +11.2 91
p  Mik & 128.3 91.5 91.2 95.5 62.5 60.0™
o dairy Food +355 +94.7 +97.3 +339 +30.9 +30.0
o Dried 5.4 5.7 5.5 5.3 4.5 3.67
d  small fish 23 +19 26 tay 94 *16
Sub ol 303.3 268.2 262.9 955.1 997 4 208.0
Cereal $27.9 5525 333.0 315.5 293.% 292.0M8
905 +15.1 +96.0 + 236 +8.7 +16.3
P Powro 54.1 492 42.5 43.0 36.1 51.8Ns
) +16.1 +18.8 +912 +20.6 +18.6 +18.2
ﬁ Sugar 18.1 16.2 16.1 15.1 16.3 20.8M
30 +43 +19 +35.4 +9.7 68
‘ Beans 99.7 97.1 86.2 75.2 75.6 94,98
F +921.1 +14.3 +19.0 +212 +98.3 +928.8
0 Green & yell- 76.2 78.0 79.2 78.9 61.3 68.7
3 ow vegetables  £12.8 11t +161 +16.9 +16.7 +12.3
Other 226.4 2294 217.% 296.8 207.8 182.0%
vegetables +114 +90.6 +99.9 +18.7 +15.7 +17.7
Seaweed & 36.8 52.8 36.8 544 49.6 386"
mushroom 155 +16.0 *16.4 +17.2 +17.2 t18.1
Fruit 98.7 100.8 108.0 104.2 108.0 51,78
+28.7 317 +85.5 +51.1 +949 +9232
Sub total 925.9 936.0 919.6 386.1 840.5 799.7
Fat & oil 16.5 947 15.8 15.8 15.5 18.0N8
+9.7 +3.5 48 438 +32 +29
Alcohal 0.8 0.0 4.5 45 4.5 10.0M
+20.8 %00 45 +45 +4.5 +10.0
Total 1266.5 1228.9 1202.8 1161.5 1087.9 1085.7
1) Meanz SE

2) NS : Not significant at @=0.05 by Scheffé test within age groups
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Table 8. Mean daily consumption of complex and simple carbohydrate foods

s

In each age group

Unit = g(%)
Age(yr) 20—29 30—39 40—49 50—59 60—69 70"
Sex CHO food (n=11) (n=10) (n=10) (n=10) (n=10) (n=9)
Complex 404.0 410.7 404.7 385.1 $78.0 365.0
M CHO ( 96.8) ( 97.0) (96.7) ( 96.7) ( 96.2) ( 93.8)
"i‘ Simple CHO 13.5 12.6 1.7 15.1 14.9 24.2
e (Sugar) ( 32) ( 3.0 ( 33) (G %:) { 38 ( 62
Total CHO 417.5 4233 4184 398.2 392.9 387.2
Age(Yr) 20—29 30—39 40—49 50459 60— 69 70"
Sex CHO food (m=12) (n=12) (n=10) (n=10) (n=10) (n=9)
F Complex 382.0 381.6 375.5 358.5 5294 344.2
e CHO (96.7) (959 ( 95.9) { 96.5) ( 95.3) ( 94.4)
" Simple CHO 13.1 16.2 16.1 13.1 16.3 20.3
1 (Sugar) ( 3.3) { 40 { a1 ( 8.5) { 4.7 ( 56)
¢ Towl CHO 95.1 3978 391.6 371.6 345.7 364.5
* Complex CHO : Cereal, Noodle, Potaro
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Total 1.504
Food | 1346 ‘ 1369
.. [ 12,138 1146 1067
4 386 %
1.0+
1 7104 6138
" 1 70.48 7033 7708 7142
£ ]
2 0
z o

-2 30-39 4049 50—59 60—69 707 Age(Yr)
(n=11) (n=10) (n=10) (n=10) (n=10) (n=9)

8 Animal Food

O Plant Food

Total 1229 Fat and Alcohol
Food
1266 1203 162 1088 1036
201 1.69 N
4 29s 176 184 e
104 27
E; 7310 76.17 7645 7628
Té? -
£ 054

20—29 30—39 40 49 50—39 &0~—69 70" Age(YD)
(n=12) (n=12) (n=10) (n=10) (n=10) (n=9)

Fig. 3. Comparison of animal and plant food intake In each age group.
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Table 9. Mean values of arimal and plant fat intake in each age group Unit : g(%5)
Age(Yr) 20—29 30—39 40—-49 50—59 60—69 70%
Sex Fat (n=11) (n=10) (n=10) (n=10) (n=10) (n=9)
Arimal fat 15.6 17.5 13.6 14.9 11.2 10.2
Ve ( 35.1) ( 39.4) ( 37.2) ( 37.5) ( 30.3) ( 276)
3 nt far 28.8 26.9 23.0 237 25.8 26.7
! ant 1 ( 64.9) ( 60.6) ( 62.8) ( 62.5) ( 69.7) ( 72.4)
Towl £ 44.4 44.4 36.6 37.9 37.0 36.9
ot fat (100.0) (100.0) (100.0) (100.0) (100.0) (100.0)
Age(Yr) 20—29 30— 39 40— 49 50— 59 60— 69 70*
Sex CHO food  (n=12) (n=12) (n=10) (n=10) (n=10) (n=9)
Animal fat 13.8 20.0 15.9 18.9 10.8 8.5
F i ( 31.5) ( 40.2) ( 38.4) ( 34.7) ( 50.0) ( 95.8)
M Bl fa 30.0 29.3 95.5 26.2 25.2 25.1
2 ant 14 ( 68.5) ( 59.8) ( 61.6) ( 65.3) ( 70.0) ( 74.7)
e . 43.3 49.3 41 4 40.1 36.0 33.6
Towal fat (100.0)  (1000)  (100.0)  (1000)  (100.0)  (100.0)
Table 10. Mean daly fatty acids consumption in each age group of men (Unit = g)
Age(Yr) 20—29 30—39 40—49 50—59 60—69 70t
Fartv acid (n=11) (n=10) (n=10) (n=10) (n=10) (n=9)
Cla o 1.08Y 0.84 0.81 0.91 0.67 0.65M52)
. +0.16 +0.18 +0.16 +0.25 +0.11 +0.11
Cl6 0 10.04 10.16 10.75 10.54 9.19 8.59N8
: +1.95 *1.35 +9.9] +2.20 +92.03 +0.82
cls - 0 4.60 .95 435 4.17 3.23 2.89N5
: +1.43 +1.32 +1.05 1.0 +0.93 +0.40
Cls ° 19.57 18.74 17.57 17.94 14.92 13.29N
) +4.93 +9238 + 3.46 +3.66 +3.53 +1.89
) 10.10 9.60 9.76 7.07 7.76 7.6188
2 _
€18 - 2(w-6) +9.90 1177 +1.14 +0.64 +1.40 +073
. 0.70 0.77 0.7% 0.66 0.63 0.72
C18 © 5(W-3) +0.13 +0.13 +0.12 +0.08 +0.91 +0.10
. . 0.11 0.12 0.10 0.10 0.10 0.15M°
C20  4(W-6) +0.02 +0.02 +0.03 +0.02 +0.02 +0.03
o - 0.43 0.37 0.29 0.27 0.40 0.53"
€20 - 5(W-8) $0.10 +0.12 +0.05 +0.15 +0.12 +0.23%
. 0.27 0.52 0.32 0.31 0.48 0.21%
C22 1 6(W-8) +0.11 +0.18 +0.19 +0.13 £0.19 +0.10
T Sawrated FA 17.91 17.41 17.57 16.72 14.19 18.70
Z PUFA 18.48 21.11 14.90 16.24 15.84 14.41
P/S rato 1.03 1.21 0.85 0.97 1.12 1.05
T W-6 fauy acid 10.21 9.72 9.86 7.17 7.86 7.76
= W-3 farty acid 1.40 1.66 1.54 1.94 1.51 1.46
W-6/W-3 rato 7.29 5.86 7.36 5.78 521 5.32
T FA 55.96 57.96 50.04 50.90 44.95 41.83
1) Meant SE

2) NS : Not significant at @=0.05 by Scheffé test within age group
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Table 11. Mean dally fatty acids consumption in each age group of women (Unit = g)

Age(Yr) 20—29 3039 40—49 50—59 60—69 70+

Fatty acid (n=12) (n=12) (n=10) (n=10) (n=10) (n=9)

cl4 0 0.85" 1.26 1.04 0.71 0.56 0.517%2)

+0.924 +0.29 +0.292 +0.11 +0.92 +0.12

Cl6 0 9.653 9.15 9.94 8.1% .08 7.25N8
+1.39 +1.10 £1.30 +2.31 +1.96 1033

18 * 0 3.69 5.92 4.02 2.8% 2.95 247N
+081 +1.18 +0.72 +0.97 +0.87 +0.39

cls - 1 16.00 16.74 16.41 1580 14.88 15.66M
+35.09 +2.26 +2.97 +3.99 +2.89 +1.85

. 9.41 10.50 10.09 7.51 8.74 8.70M
C18 © 2(W-6) +1.95 +1.78 +9.49 +1.76 +1.77 +1.63

. 0.62 0.81 0.94 0.65 0.70 0.80N
C18 - 3(W-5) +0.09 +0.14 +0.19 +0.12 +0.10 +0.10

. 0.10 0.10 0.14 0.11 0.10 0.09™
C20 * 4(W-6) £0.02 +0.03 +0.03 +0.03 +0.02 +0.06

0.16 0.20 0.41 0.25 0.23 0.15M
€20 © 5(W-8) to0.11 £0.09 +0.13 +0.18 +0.10 +0.09

. 0.29 0.56 0.70 0.42 0.38 0.50M
€22 : 6(W-3) +0.15 +0.14 +0.21 +0.24 +0.21 +0.12
% Saturated FA 1552 15.26 15.15 12.95 12.75 18.55
I Polyunsaturated FA - 16.69 19.28 18.42 14.87 16.01 12.86
P/S ratio 1.09 1.26 1.22 1.15 1.26 0.95
T W-6 farty acid 9.51 10.40 10.25 7.42 8.84 8.79
Z W-3 farty acid 1.07 1.57 2.05 1.32 1.1 1.25
W-6/W-8 ratio 8.89 7.59 4.99 5.62 6.75 7.08
¥ FA 48.01 51.98 49,98 45.60 45.64 40.07

1) Mecan® SE

2) NS I Not significant ar ¢=0.05 by Schellé rest within age group

Table 12. Percentage of daly fatty acids mtake of total calorie in each age group

(Unit : % of total calorie)

20—29 30—39 40—49 50—59 60—69 70"
Sex Fauy acid ~ (n=11) (n=10) (n=10) (n=10) (n=10) (n=9)
Sawrated FA 7.37 6.93 7.81 7.51 6.38 6.59
Male MUFA 8.06 7.46 7.80 8.09 6.71 6.33
PUFA 7.61 8.40 6.62 7.29 7.13 6.90
20—29 30—359 40—49 50—59 60—69 70
Sex Fatty agd  (n=12) (n=12) (n=10) (n=10) (n=10) (n=9)
Saturated FA 6.98 6.90 6.87 5.96 6.63 7.06
Female MUFA 7.29 7.57 7.45 7.29 7.78 7.12
PUFA 7.60 8.72 8.36 6.86 8.32 6.70
MUFA : Monounsaturated farty acid, PUFA : Polyunsarurated farty acid
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Table 13. Mean serum values of glucose and lipids N men

Age(Yr)  909—99 30— 39 40—49 50— 59 60—69 70+
Serum
variable (n=11) (n=10) (n=10) (n=10) (n=10) (n=9)
Glucose(me/dD) 79.181 82.00 79.70 88.90 86.20 86.67™9
ucoseime, 462 +1.18 +5.22 +334 +2.78 +4.44
Triglyceride 64.55% 106.60% 152.40" 159.50" 145.00" 108.44h2)
{mgydI) +7.66 +28.82 +28.22 T 1597 +2644 T 1038
Cholesterol 152.272 159.40* 184.600 190.70P 188.90b 187.78"
(mg/dl) +7.55 +8.45 +15.89 +11.95 +4.385 +8.64
37.97 37.80 31.90 %0.70 30.96 29.67N
HDL-Chol(%) +1.87 +92.14 +3.90 181 £1.83 +3.3]
12.45 11.60 12.70 14.40 12.80 14.33M
VLDL-Chol(%) +1.34 +1.70 +9.57 145 +4.20 £9.54
50.27 50.60 55.40 54.90 56.00 56.000N8
LDL-Chol(%) +1.08 1386 +1.77 +0.66 +1.12 £99]
Total lipid 433.75° 567.50" 580.000 582.50" 563.30" 528.22"
(mg/d) +20.74 +39.06 +%5.38 +38.67 3643 +14.53
Non esterified 289.09° 364.80¢ 500,204 476.604" 450.10%" 601.11"
fatty acid(pEq/L) £ 28.57 +40.49 +52.14 16403 +65.91 +99.13
1) Mean* SE

2) Values with different alphabel within age groups were significantdy different at @=0.05 by Scheflé test
8) NS : Not significant at @=0.05 by Scheffé test

PEqQ/L : Universal sandard unit of fatty acid®?
/dl 10d1
g t0d

g MEq L

Table 14. Mean serum values of glucose and lipids in women

nEq/L=

Age(Yr) 90999 3039 40—49 50—59 60— 69 70+
Serum
variable (n=11) (n=10) (n=10) (n=10) (n=10) (n=9)
Glucose(me/dl) 80.58" 79.25 78.90 86.20 88.00 88.56N58)
& +£3.10 +9.05 +2.39 +5.97 +3.46 +5292
Triglyceride 61.332 79.252 66.50° 108.10" 146.500 1231152
(mg/dl) +5.95 T2.05 +6.03 T11.62 +25.53 +20.86
Cholesterol 144,532 152.85% 167,60 199.10b 19430 184.33b
(mg/dD) +6.98 +8.40 +8.03 +12.05 +13.12 +11.14
45.912 39.08% 36,900 $1.40b° 30.70¢ 27.78¢
HDL-Chol(%) +1.73 +1.77 +9,07 +151 +917 +2.30
8.42 11.88 11.20 13.00 1%.10 12,29N8
VLDL-Chol(%) +179 +172 +1.18 +0.97 +1.08 +9.96
47 47% 49.58* 51.90% 55.60" 56.20" 60.00"
LDL-Chol(%) +9.18 +1.50 £1.77 +1.49 +1.69 +4.01
Total lipid 446.58 508.42 458.80 552.70 555.70 515.89%
(mg/dl) +2922.93 +3331 +29.57 +29.04 +20.08 +48.81
Non esterified 392.58 581.00 443.50 536.90 520.00 581.11W
farry acid(uEq/L) *82.13 +44.38 1+ 46.78 + 66.59 +4%55 +98.98

1) Mean% SE
2) Values with different alphabet within age groups were significanty different at ¢=0.05 by Scheffé test
3) NS Not significant at 0=0.05 by Scheffé test
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Table 15. Relative serum fatly acids percentage in the three age groups of men (Unit = 25)
Age(¥r) 20— 39 40—59 607

Fatty acid (n=4) (n=35) {n=6)
Cl4:0 1.26% 0.42" 1.29+ 0.32 1.5+ 0.29N52)
Cl6:0 93.83+ 4.63 24.54+9.78 2507+ 8.78NS
C18:0 12.66% 273 15.45% 3.94 18.49% 5.02M8
C18 11 12.11%£2.79 9.15+ 0.85 13.51% 1.56N5
C18 : 2(W-6) 24.36+ 2.47 25.33% 2.77 21.79% 2.18NS
C18 ! 3(W-3) 0.77% 0.39 0.76+ 0.37 1.28£ 0.47N8
C20 © 4(W-6) 12.14% 3.37 18.13£ 2.97 10.57+ 2.85N8
€20 : 5(W-3) 4.04%1.08 $.23+ 0.60 4.18% 1.59MN8
C22 : (6W-3) 923+2.94 9.121+1.02 7.86% 0.85N
% Sarurated FA(C14:0,C16:0, C18:0) 37.85 41.28 40,81
Z Polyunsawrated FA(W-6, W-3 farty acid) ~ 50.54 49.57 45.68

P/S ratio 1.54 1.20 1.12
T W6 fatty acid(C18:2, C20:4) 56.50 36.46 32.36
= W-3 farry acid(C18:3, C20:5,C22:5) 14.04 13.11 15.82
W-6/W-3 ratio 2.60 2.78 2.48%
T FA 100.00 100.00 100.00

1) Meant SE

2) NS ! Not significant at @=0.05 by Scheffé test within age groups

Table 16. Relatve serum fatty acids percentage in the three age groups of women (Unit = 95)

Age(¥YT) 20— 39 40—59 607

Fatry acid (n=4) (n=5) (n=6)
Cl4:0 0.96% 0,137 1.29%0.18 1.28+ 0.22N52)
C16: 0 21.01% 5.26 28.07+ 2,83 24.22+ 2 50N¢
Cl8:0 14.35%+ 1.15 14.59£1.29 1424+ 1,69N8
C18:1 10.66% 3.00 1286+ 2,22 13.45% 1.95N8
Cl18 ! 2(W-6) 24.46%2.24 21.88%2.71 20.55% 1.55N8
C18 : 3(w-8) 1.14% 0.42 0.95% 0.34 0.96% 0.37N8
G20 : 4(W-6) 18.49+ 0.90 12.65£1.95 12,78+ 1.85N5
C20 @ 5(W-3) 3.881 2.01 4.50£0.45 8.70% 1.14N8
22 1 (6W-8) 10.10%+ 3,58 8.2%+ 2.89 8.81% 1.85N8
T Sawrated FA(CI14:0,C1610,C18:0) 56.32 38.95 39.74

T Polyunsaturated FA(W-6, W-8 [aty acid) ~ 53.07 48.19 46.80

P/S ratio 1.46 1.24 1.18

T W-6 fatty acid(C18:2, C20:4) 57.95 34.51 33.38

T W-3 fary acid(C18:%, C20:5, C22:5) 15.12 15.68 15.47
W-6/W-3 ratio 2.51 2.52 947

Z FA 100.00 100.00 100.00

1) Meant SE

2) NS Not significant at @=0.05 by Scheflé test within age groups
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Table 17. Companson of serum lipid values between high and low calorie intake groups In the three age

groups (Unit = mg/d!)
Calorie intake 20—39 40— 59 607
(Ca) gigh Low High Low High Low
2 4 g
- (=2200) (<72200) (=2000) (<72000) (=1900) (<1900)
Sex serum lipid (n=10) (n=11) (n=9) (n=11) (n=8) (n=11)
Tridvcerid 94.0" 76.0 161.8 151.6 146.4 114.1
vl nglycende +18.5 +17.7 +93] +9225 +96.1 +17.8
ae Cholesterol 160.5 151.3 183.6 191.0 199.4 180.4*
Holestero + 94 + 6.4 £15.4 +12.0 + 6.7 + 52
Calorie intake 20—39 40—359 60+
(Ca) High Low High Low High Low
g g g
. =9900) (<72200) (=2000) {<Z2000) (=1900) (<1900)
Sex d (
Sex serum lipi (n=15) (n=9) (n=8) (n=12) (n=9) (n=10)
Trialveend 64.21 61.2 72.4 97.3 14]1.6 129.7
nglveende £57 +£8.8 + 6.1 +12.0 +16.3 £18.4
Fernale Y
Cholesterol 152.5 142.0 163.3 196.8 191.0 188.0
AHOICSIE +75 £72 +11.0 + 91 £123 £12.5
1) Meant SE

* Significant at @=0.05 by rtest between high and low calorie intake groups

Table 18, Companson of serum lipid values between high and low carbohydrate intake groups in the three

age groups (Unit : mg/dh)
g
CHO intake 20—39 40—59 607
(g High Low High Low High Low
. (=340) (<(340) (=310) (<310) (=300) (<7300)
Sex serum lipid (h=11)  (n=10) (=13  (n=7) (=7 (a=12)
S 100.17 67.57 179.8 117 158.9 124.1
ngtyeende £924 8.1 +19.1 +20.0 +381.5 +6.5
Mal
c olesteral 162.9 147.7 191.2 1811 196.6 183.6
Cholestero + 8.6 +6.58 114 141 t 6.4 162
CHO intake 20—59 40—59 607
(g) High Low High Low High Low
- =300) (<7300) (=290) (<Z290) (=270) (<I270)
Sex s lipid (
e ferum fipie (n=138) (n=11) (n=38) (n=12) (n=11) (n=8)
S 64.7" 61.2 90.4 85.3 132.4 126.9
nglycenae +64 +7.3 +13.6 102 £18.5 +14.8
Female .
Hol . 152.0 144.6 184.6 182.5 199.2 176.4
Cholestero +85 6.4 +£19.0 + 56 + 96 +149
1) Mean= SE

* Significant at @=0.05 by ttest between high and low CHO intake groups
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Table 19. Comparson of serum lipid values between high and low total fat intake groups in the three

age groups (Uit : mg/dl)
Total fat intake 20—39 40—59 607
(8  High Low High Low High Low
- (245) (<l45) (=40) (<240) (=383) (<788)
S lipid
X serum Ap: (n=13) (n=8) (n=12) (n=8) (n=10) (n=10)
Triglveerid 81.90 88.9 157.6 155.5 155.0 104.9°
"l glycende +155 +99.9 +19.1 +9289 +243 +16.4
(
Cholesterol 157.7 152.4 194.5 177.4 186.2 190.3
olestero +98.4 + 76 +412 +126 + 79 + 58
Toral fat incake 20—39 40—59 60F
® High Low High Low High Low
. (=45) (<45) (=40) (<240) (=33) (<738)
lipid /
$ex serum lipi (n=9) (n=15) (n=12) (n=3) (n=9) (n=10)
Trinlveerid 61.31 64.1 85.3 90.3 185.4 185.2
nglycende +99 +5.1 +9.0 +154 +144 +19.9
Fernale
Cholestero] 146.4 149.9 175.8 194.8 208.1 177.4
olestero +£73 +77 +8.6 +159 +14.0 + 9.3
1) Mean= SE

“ Significant at @=0.05 by ttest between high and low fat intake groups

Table 20. Comparison of serumn lipid values between high and low animal fat intake groups In the three

age groups (Unit 2 mg/dl)
Amimal far intake 20—39 40—59 60T
(8) " High Low High Low High Low
.- (=z14) (<14) (z12) (<12) (z10) (<10)
. lipid
Sex serum lip} (=100  G(=1) (=9 (=11 (=11  (n=8)
— 111.6" 60.0" 191.6 126.8° 132.4 121.3
- rglycende +93.0 £7.0 +93.1 +18.0 +90.8 +93.1
& u
Cholestera] 165.4 146.8 189.2 186.4 191.3 184.5
olestero + 83 +67 + 08 14, + 64 + 71
Animal fat intake 20— 39 40—59 60+
(®  High Low High Low High Low
. (=14) (<14) (=12) (<12) (=10) (<10)
Se lipid
ex serum Apt (n=10) (n=14) (n=12) (n=8) (n=11) (n=8)
Trigtvcerid 5.9 70.4 98.5 705 156.9 105.6"
nglycerice +438 +6.9 +11.9 £53 +152 £15.1
Female
Cholestero] 150.6 147.1 188.5 175.6 188.6 190.9
olestero +8.0 £75 +123 +35.1 £10.1 +15.6
1) Meant SE

* Significant at @=0.05 by rtest between high and low animal fat intake groups
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Table 21. P/S ratio and daily SFA, MUFA and PUFA intake as percentages of total calorie intake in 19

countries™ (Unit : % of total calorie)
Nation Fatty acid Saturated FA Monounsaturated FA  Polyunsaturated FA P/S ratio
Australia 15.8 12,7 6.5 0.41
Belgium 17.4 15.3 7.6 0.43
Canada 15.8 - 4.1 0.31
China 5.8 8.0 4.6 0.89
Denmark 17.6 - 6.0 0.54
Finland 19.5 12.8 4.7 0.24
France 15.4 12.8 4.7 0.35
Germany 18.6 - 4.7 0.25
Hungary 26.2 12.9 3.0 0.11
Israel 104 11.1 8.1 0.82
Italy 13.0 15.6 4.8 0.37
Japan 4.8 8.0 59 1.20
Netherlands 17.0 14.4 6.4 0.38
Norway 14.8 13.0 7.1 0.50
New Zealand 17.9 155 4.6 0.20
Spain 10.5 16.4 6.0 0.58
Switzerland 16.5 13.4 59 0.56
United Kingdom 15.7 14.6 5.0 0.31
United states 13.5 141 6.1 0.44
Korea?) 6.9 74 75 1.10

1) Am J Clin Nutr 56 :717, 1992 2) ¥ A} A
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P/S ralio
Fig. 4. P/S ratio of dietary fatty acids consumed n 19 countres™.
(7 Am J Clin Nutr 56 : 717, 1992, 2 : EZA} E1P)
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