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Effects of Dietary Fatty Acid Status of Korean Adults on
RBC Membrane Fatty Acid and Calcium Metabolism with Age

Lee, Hyeyang - Kim, Sook-He
Department of Food and Nutrition, Ewha Womens University, Seoul, Kovea

ABSTRACT

Recently it is reported that RBC membrane fluidity decreases and RBC calcium levels increase

with age. The aim of this study was to analyze changes in lipid and calcium metabolism

with age, and to seek relationship of diet and metabolism. With clinically normal Korean

adults(male 60, femalc 63), this study was carried out in three phases: 1) to analyze fatty

acid percentage of RBC membrane, 2) to analyze calcium levels of RBC with age, and 3)
to compare the eflects of dietary fatty acid intake on blood fatty acid profiles. The results
are as follows : The P/S ratio of RBC membrane fatty acid decreased with age. The RBC
calcium content increased according to age, with women having a higher level than men.

The higher intake groups of linolenic acid(C18 : 3) has statistically higher serum linolenic

acid levels. But dietary effects of membrane fatty acid were not found. Therefore, the further

research to seek the possible relationship of diet and membrane fatty acid should be continued.

KEY WORDS : age - dietary fatty acid * membrane P/S ratio * RBC calcium.
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Table 1. Relatve RBC membrane fatty acids percentage in the three age groups of men  (Unit: %)
Age(Yr) 2059 40—59 60+
Farty acid (n=2) (n=6) (n=¢6)
Cl4:0 <1 <1 <1
Cl6:0 19.244 0.94" 16.86% 3.83 17.99+ 2 45Ns2)
Cig: 0 15452273 19.29% 4.7 19.08% 3.13N5
C18:1 17 401 2.03 15.61% 3.52 16.97+ 6.11N8
C18 1 2(W-6) 20,46+ 2.04 22.41% 571 18.66% 4.46N5
C18 1 3(W-3) 0.82% 0.02 0.71% 0.45 1.12% 0.49N3
€20 © 4(W-6) 16.61: 1.60 13.98% 248 16,53+ 2.17N8
G20 5(W-8) 3.491 0.01 8.95% 1.44 .90 1.73N8
C22 : 6(W-3) 6.5+ 0.24 7.19% 2.84 576+ 1.78N3
2 Sawrated FA 34.69% 1.97 86.15% 6.86 57.074 6.09N5
(C14:0, Cl6:0, C18:0)
Z Polyunsaturated FA
i 47.91+8.75 48.24+ 1410 45.97+ 9.69N
(W-6, W-3 Farty acicl)
P/S ratio 1.38£0.22 1.35% 0.57 1.244 0.30N8
& W Fay acid 37.07# 516 3639 8.03 3519+ 7.59M
(C18:2, C20:4)
2 W3 Fay acid 10.84+ 033 11.85+ 4.50 10,78 3,128
(C18:38, C20: 5, C22:5)
W-6/W-8 ratio 5.42+ 0.58 5.07+ .67 3.26+ 1.01N
> FA 100.00 100.00 100.00
1) Meant SE

2) NS Not significant at a=0.05 by Scheffe test within age groups
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Table 2. Relatve RBC membrane fafty acids percentage in the three age groups of women (Unit @ %)

Age(yr) 20—39 40—59 60+
Fatty acid (n=2) (n=6) (n=5)
Cla:0 <1 <1 <1
C16:0 18.29+ 1,181 16.47% 2.97 17.65% 7.28N%)
Cis:0 17.95% 0.07 18.298% 441 20.64F 4.32N5
C1g 1 14.024 2,85 17.98% 2.71 15.21% 5,197
C18 : 2(W-6) 21.60% 2.20 2048% 4.79 22.15% 366N
C18 © 3(W-3) 0.96% 0.02 0.95% 0.51 1.07£ 045N
C20 : 4(W-6) 16.01+0.02 1596 3.6% 12.66% 253
C20  5(W-3) 5961+ 0.17 3.77% 1.62 5.78% 086
C22 T 6(W-3) 7.21%0.99 6.11% 2.40 6.84% 217
2, Saurated FA 36.24% 1.53 34.75% 6.97 38.994 15.41NS
(Cl4:0, C16:0, CI8:0)
Z Polvunsaturated FA
’ . 49.74% 2.45 47.27% 15.87 46,50 717
(W-6, W-3 Faty aad)
P/S ratio 1.837£0.20 1.6 0.59 1.21% 0.60MN
2, W6 Fary acid $7.61 3,09 36.44% 8.38 34.81% 81308
(C18:2, C20:4)
2 W3 Far add 12.13% 0.66 1083+ 5.50 11.60% 3.20M
(C18:3, C20:5, C22:35)
W-6/W-3 ratio 3.10%£0.43 2.36% 1.78 2.983% 1.00M¢
> FA 100.00 100.00 100.00
1) Mean® SE

2) NS Not significant at @=0.05 by Scheflé wst within age groups
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Table 3. Mean RBC calcium valugs in each age group

Age(Yr) 20—29 50—39 40—~49 50—59 60— 69 70+
RBC Ca M(n=11) Mn=10) M@m=10) M(n=10) Mn=10) Mm=9)
(umol/) F(n=12) F(n=12) F(n=10) F(n=10) F(n=10) F(n=9)
Male 15714 17.74 19.92 20.72 25.31 24 61N8
+ 2.48 + 1.48 2.29 + 946 T 244 + 1.86
Female 16.942 19,7120 21.98% 24.08% 25.07° 34.385%)
+ 293 + 3.06 1.33 + 1.46 + 2.1% + 812
1) MeanZ SE

2) Values with different alphabet within age groups were significantly different at =0.05 by Scheffe test

3) NS Not significant ar @=0.05 by Scheffé test
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Fig- 1. Relationship between RBC Membrane P/S ratio
and Mean RBC Calcium Values in the Three
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Table 4. Correlation coefficients of dietary fatty acids and RBC membrane fatty acid levels of the subje-
cis
Correlaton Men(n=14) Women(n=13)
Diet vs membrane C18:2 0,159N8 0.144M5
Diet vs membrane €20 . 4 0.229 —-0.377
Diet vs membrane W-6 0.234 0.340
Diet vs membrane C18 . 3 —0.012 0.163
Diet vs membrane C20 !5 0.458 0.529
Diet vs membrane C22 . 6 0.453 —0.35%
Diet vs membrane W-3 0.544 0.024

*NS . Not significant at P<(0.05 by Pearson’s correlation coefficient test.

Table 5. Comparison of serum fatty acid values between high and low fatty acid intake groups

(unit 2 95)

Diet FA(g) Men(n=15) Women(n=15)
Serum FA High Low High Low
Serurn C18: 2 9312220 229+ 18 989493 20.6+ 1.8
Serum C20 - 4 12.1% 1.3 10.8% 6.6 143F 1.3 124+ 1.3
W-6 fatty acid 382+ 91 31.9+23 86.7t 3.1 344491
Serum C18 [ 8 1.0 0.6 0.1+ 0.3% 1.3+ 0.3 0.6% 0.4*
Serurm C20 .5 46X 1.3 3106 5008 2.7+0.6
Serurn C22 1 6 94+12 8.7£0.7 9.1+ 2.1 6.7+ 2.5
W-5 fatty add 13.7x2.1 12.44£ 0.8 ] 9.7x2.5 11.6£ 3.2
1) Meanx SE

*Significant at @=0.05 by t-test between high and low intake groups High Group-Unit : g(n=Male, Female)
1C181 22>8(7, 6), G20 1 42>0.1(12, 8), W-62>8(7, 6), C18 1 82>0.6(5, 8), C20 : 52>0.4(7, 6), C22 1 62>0.4(8,

6), W-32>1.7(8, 7)

Low Group(n=Male, Female) . C18 : 22>8(8, 9), C20 : 4<C0.1(3, 7), W-6<C8(8, 9), C18 : 3<0.6(10, 7),
€20 : 5<C0.4(8, 9), C22:6<00.4(7, 9), W-8<{1.7(7, 8)

Table 6. Companson of RBC membrane fatty acid values between high and low fatty acid intake

groups Cunit : %)
Diet FA(g) Men(n=14) ] Women(n=13)
RBC membrane FA High Low | High Low
Membrane C18 © 2 20.51-4.6V 20.5+ 4.2N8 21.1x 2.8 91.5% 5.9N52)
Membrane €20 : 4 166+ 2.1 15.041.8 15.5+30 18.1+ 2.4
Membrane W-6 38.0 3.2 33.9F 5.5 46.3£ 2.7 323435
Membranc C18 : 3 1.2+ 0.5 0.240.2 1.520.5 0.7£03
Membrane C20 5 8.7t 1.3 4.0+ 1.4 25%06 48%1.4
Membrane C22 : 6 6.51 2.0 6.5+ 1.5 63+ 1.6 6.8+ 2.1
Membrane W-5 14.9+ 5.9 121+ 4.7 11.51 2.4 108+ 2.0
1) Meant SE

2) NS Not sighificant at a=0.05 by ttcst between high and low inwke groups

High Group-Unit : g(n=Male, Female) ; C18 : 22>8(7, 8), €20 © 42>0.1(10, 7), W-62>8(7, 5), C18 : 32>0.6
(4, 9), C20:52>04(7, 6), C22 ! 62>0.4(7, 6), W-3>1.7(7, 7)
Low Group(n=Male, Female) : C18 . 2<(8(7, 8), C20:40.1(4, 6), W-62>8(7, 8), C18: §<(0.6(10, 5,
C20 ¢ 5<C0.4(7, 7, €221 6<C04(7, 7), W-3<1.7(7, 6)

— 51 —
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