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ABSTRACT

This study was conducted to evaluate dietary fat intake and its effect on the plasma lipids
and fatty acids composition in plasma and red blood cells(RBC) in 96 healthy Korean female
college students. Three-day food intakes were recorded, and fasting blood samples were collected
and analyzed for plasma total cholesterol and triglyceride. Fatty acid compositions were determi-
ned in plasma and RBC membrane.

Oleic acid was the most abundant in diet, followed by palmitic and linoleic acids. Mcan
daily intake of cholesterol was 219+ 127mg, mean plasma cholesterol was 160% 24mg/dl and
mean plasma triglyceride was 68= 25mg/dl. Plasma fatty acids were mostly composed of linoleic,
palmitic and oleic acids, while paimitic. stearic and arachidonic acids were high in RBC memb-
ranc. Plasma triglyceride showed positive correlation with BMI. Among dietary fatty acids,
arachidonic acid, EPA and DHA showed negative correlation with plasma total cholesterol.
Plasma triglyceride levels were negatively correlated with dietary arachidonic acid, plasma n-
6 fatty acids and plasma polyunsaturated fatty acids.

Dietary EPA and DHA lcvels were positively correlated with plasma EPA, dietary n-3/n-
6 ratio were positively correlated with plasma n-3 fatty acids and n-3/n-6 ratio. Highly significant
correlations were shown between the levels in plasma and RBC for several fatty acids.

KEY WORDS : dietary fatty acids * plasma - RBC - plasma cholesterol - plasma triglyceride.

e 10943 1€ 279

- 109 —



7 oA gel Aol AWiknh HeAel A 24

At sb(saturated fatty acid)2 H5E  cholesterol&
o A2 IRA A (cardiovascular disease) 2]
L Z7HNA0 2 GEA Yo, HEEs A
"5t (polyunsamrated farty acid)€- ¥%F choleste-
rolS ZAaAA B T4 P (coronary heart di-
sease) @)~ S8 7rA4A|F|ER PUFAY 447}
AR o] oY @l BX 5 AWAk(monounsa-
turated fatry aud) o Z7| &£ [AE BFX B3}
o7} ol BF cholesterolE TAA]7]H,
53] low density lipoprotein(1LDL) cholesterol&
742~ 2) 7)1 high density lipoprotein(HDL) choleste-
rol& #4AF1A] 7] HEol] FUueHA HelA
PUFART} ©3)7] Higasdn Rugm 3o

At & dhdart §2 n3A eI AW
219] FPAS DHAE 8% wiglyceride®, cholesterol
YD, 8P $HOES AFAA 44 4o
‘jol"ﬂ Ego]l HiE Aoz B givh

2 vEke] A HIH FEL AT b4
vl A gerout, 1980d] o]F A4 A ¢
Bo] 343 45stn dvk). L2} AAgEe
H= cholesterol 5L Y2 Ao, nygetd)
Fd ¥E5 E AR HEIRI) wof EF
AWre A5k Ao %_9_—5—].;],9)10)_

A JH7E A v A e A @7 R
ZA717ve) FA Fdel Fadhe, A7 4FH
S 47 AfME B ol A 44
HE 2 Ao Z]Ho]'ﬂ' BEE o)gg. 89 F
Gare] Atk @717k ARt HHE vk,
o] 3—4714 735 1 A8 T AlEep Akt
HZ 2 ALY 43
bt AR A pato] & w)= A AW 22 o] At
FEE A0 GALAE eI 2 8

< A7E uiAE ez 3d7Ey o] 43
2z o) AR08 491 A0S 2, 23

total cholesterol, 87 riglyceride, AT HYTF

i

il

C

s

o) AihS FAEte] Aol Awkat HFH7
Zukat pauerno] =] 3

tr
of -
5
o
ge ™

FA4 &

SFRT

1. o]

E FAE 194 ~2442] A 96 S thde s
347k Aleo] JAZ Hol7|Fe st FAtetn
FTEA B9E AfFste A 879 AZE
Aetgeh WAAEY FFAH L 20.78% 1.224),
AL 159.66+3.98cm, AFLS  50.15% 5.76kg,
BMI= 19.66+ 2.000] it}

(2 r-lE

2. Ao[4H =AL

PEAEL 2AZ|E 1Y S92 Yol PdHE
188t Azt Aold = H Bie
E0]7] 93l AlAol HE
1o HB o, A—]_ch_}— =
STk EAA $ANG) ATFATE B Fio]

15g g

FHE Hol 4F 24 71FL HE
of o) 3Uzte] I, e, AF, FE dHES
AAELE A, He]& 2] cholesterol, A4 H ke
B ogada] £43% zpg10e} Faalglaisns
Ef2sto] AVAAT. AFA AL choleste
ol AR FEst BE HEFEFS ASEA
3R, AWH cholesterol@Fg ALE
AN HlEL dEFo] FHHF 1,798.54% 508.52
kecal & 68.24% %] 1,227.835+ 418.77keal, A A& &
A # FF 51.82+ 19.88g F 80.66% < 41.80% 19.06g2
248 AN AA AFEL HFEE A
Figo] F& oz AA AWHH Ade] 2 9
FE URA g AoE Azd

H.o
=
L =
= ——1261:

3.8 xFH Y BN

39 kel Aol HH AP Ed o
1247t 5 gdldA ZE HEHE o]&shy
22 g 3mlE AFstd, 3% EDTAZ ™
wbeo] Folb 4T 3000rpmol A 1527 94 2
3ted 43 HE e gostAch 298 4L

@ ok

— 110 —



g -

EYA7A —20CA A ¥F BAEAT JE 7=
phosphate buffered saline(PBS pH7.2)& ©]-83}<
33 AHY F total volumeo] E2 HET %49
27t =2 pBSE A7l8le] RBC suspension
TEF BAXA7A] —20C A WE Bastdot

H42) total cholesterol &2 BAF o] &% kit
(48 Al F431 B#E)Z, 54 A% 3
glycerol-3-phosphate  oxidase(GPO)-p-chlorophenol
coloring method(GPQ-PAP method) & ©]&3 kit
(Wakojit, BA)Z A8t 49 Awike
Y2 200uell heptadecancic acid(17 : 0) 100pgS
internal standard2 H7}8to] Folch?9) whgel ol
o] A FL $5% F Lepagest Roy?2 2] "ol
lgle] AMAEE methyl esterdtAA A& AT
AYTE TivisS® 9] WYL W #slA saponifica-
ton(W T3 A1 A HFE A ke Atg AAT
F 830 2o g g FEte Atg
2489tk AYate] E42 gas chromatography
Ng o1 43}¢ e},

4 ™2 %2

BE AdEe ¥, B HAS ALEAC
HolA =& HEsy] 4=2 We] ASE 4
vk A4t HFek "o AQwake] A 3’& |+=
Pearson’s correlation coeffident(r) % o g
feld HAL Bl Brpeket X 74]3%?—]
SAS programs )83t A<E FAFHZ AW
act

]O

=

Kl

rxi i
—°.i’ fr r°" o

Il

ot ¥ 0H

o

o

1. XIHHATL cholesteroldd & ZA}

AaE 9] o], At B cholesterol 4 # 8o
Table 1o] St} 19 Ho G}PAHZFE F329
"5"} AR v 2o 89.95% 9 HIH F

= YEd L, AL F A9 26% =2 HAw
20%.‘}‘_1:} =7 et} Cholesterol 3% 22 ¢
ghdalel w oA AAG 19 43 AFFE
S geon) 1o Ha AW AHFL oleic
add”} 17.15g/day=® 7} BgtaL, palmitc add, lino-

& o

leic acidgeo] o

P/ ratioes &JAbel| A o] FF ol ALt v &2l 1~
ehvh g uehda, pm/sel ¥lEx shEA g
&2 1/1/13 thd Z}o]7} AT, n-6/n-3 ratios=
PALERT G2 BA GETRY), @ 5209
47 Y ES ez & Q79 Has] B
B Aedldes 94y BxE Adate @A, o8
23} Ao AA velgn, X8k A4 P/S ra-
to= H]<= Tt n-8A|, n64 WA A n-6/n-
8 ratios ¥A A 4= 911, Houwelingen ! o] Zu-
tphen®] 67~824 vdd= 3} 6192 tjdoz
g Al vl BE B Ao A linoleic acid,
DHAE 7, EPAT FA AXEAoh

2. 8Z Total Cholesterol®} Triglyceride
AY 4229 ¥ otal cholesterold triglyce-
EE=7} Fg 1] JERSlh @39
total cholesterol® BT ZFH A= 160.141 24,47
mg/dlZ F4 A4 7183 182~205mg/dld] 25
o}

182mg/dlel] & 9= tAAE 108 (10.4%)0]
3, 205mg/dlE HE HEAE 2% (2.1%) At
B e vim we] FARIGAM RuF 168
mg/d], ¥t @0 8] rjdg Ao zE AT
BE1E 170mg/dld @ 52)o] H31g 198meg/didt
Hla s gof @A el

Triglyceride® 68.00% 25.08mg/dlZ -4 U4
7122 55~129mgell H T} s5mg/dlel] & Ml A]=
] 2b= 308 (31.8%) 0] 1, 129mg/dl7t H& di4
A= 478 (4.2%) 19T BF A vhn w99 908
mg/dl, Bk} 84300 2] 165mg/d11#.ﬂ-% WA Veb L,

ride S=F2

L 589 s59mg/dlEths ¥A e
3. HE . HYTo| KWt 2

|

3% HEFe] At 4L Table 29 1}
Eht gloh E3pe) & 2ukak F linoleic add7} 32.15
% Z. 7} B9, palmitic acid, oleic acid £=o] it}
Houwelingen$1V0] a4 AuilS 228 Ax &
A9 AUk EAL v TEgen e =
Wato] B e wlaal Gehdont, 2 @7
o) 4% Tinoleic acid®} behenic acid(22 & 0)&= = A

- 111 —



@5 AUAY Ho) AWAts g Aga 24

Table 1. Dietary intake of fat and fatty acids (n=96)
Mean cv.h Recommended level

Energy(kcal) 1,798.54 28.97 2,000
Total fat(g) 51.82 38.28 20% of energy intake”
Cholesterol(mg) 219.38 57.68 <250— 300
Faity acid(g)

10:0 0.15 89.63

12:0 0.16 86.21

14:0 1.32 58.78

16:0 9.33 53.62

16 : 1(n-7) 1.28 74.09

18:0 8.64 55.09

18 : 1(n-9) 17.15 58.09

18 : 2(n-6) 8.92 53.93

18 1 8(n-3) 0.81 59.58

20 : 1{n-9) 0.06 128.78

20 : 4(n-6) 0.08 60.12

20 : 5(n-8) 0.05 216.89

22 : 6(n-3) 0.13 201.99

Qthers 0.17 0.18

Total SFA 14.72 52.95

Towl MUFA 18.5% 58.89

Total PUFA 9.98 53.52

Total n-3 0.99 65.47

Total n-6 9.00 53.66

P/S ratio 0.78 54.26 129

P/M/S ratio 0.78/1.28/1 1/1/19

n-6/n-3 ratio 10.56 47.78 4/1—10/19

1) Coefficient of Variation

a) reference 16 b) reference 24, 25 ¢) reference 24 d) reference 25, 26 e) reference 27

vebgE AL, stearic acid, Dihomo-y-linolenic acid(20 :
8 1n-6), clupanodonic acid(22 : 5 n-3)& WA vE
woh 23 A4l g BxE A, R Est
23k n-3, n6A4 Agahe 2= HSFn

AY o) ZHHAl Fol = palmitic acid7} 22.67 %
Z 713k w@9kal, stearic add, arachidonic acid, oleic
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B ddn 22 F7te] A A 22X
H2 9L o, Wenxunse $39 657 T
Aol A 35~64A 9] HW 650082 HELE
Do, Lea§™ 2 654 054 = &R 178 &
ader 4FHYL, MankaSH e AF Attt
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X ¢} Bl A Vel e, linoleic acid, arachi-
donic acid, DHAE 2 dFoA 24 Jelwx, i-
nolenic acid, Dihomo-y-linolenic acid(20 : 5 n-6),
nervonic acid(24 © 1 n-9)3= 7] Vet Palmito-
leic acid(16 © 1 n-7), 11-14 eicosadienoic acid(20 : 2
n-6)= F3ele] B Ao His] &H &l Di-
homo-y-linolenic acid(20 ; 8 n-6), arachidonic acid
= 7hitiels v, DHAE 9297 7134
Utk B o dAs] 28 Al $3ow
vzgon, vy Bxal Al oEEst A
e FFAFE Aoizk AL, F=1L, 7t

112 —



A

No. of subjects

ol e
0 100 120 140 220 240

Plasma cholesterol(mg/dl)

160 180 200

No. of subjects

50
a0 +
30
0k

10(

O‘
0 20 40 680 &0

100 120 140

180 180

Plasrna triglycende(mag/dl)

Fig. 1. Distrnbution of plasma total cholesterol and
triglyceride concentration.
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Table 2. Fatty acid composition of plasma and RBC
in the subjects (%)
Fauy add Plasma RBC
Mean CV.P Mean C.V.
14:0 1.40 26.71 0.52  46.77
14 1 1(n-5) -2 0.14 6941
1610 29.74 7.38 2267 4.67
16 : 1(n-7) 2.84 24.67 087  51.48
17:0 — 032 38135
18:0 6.94 11.71 16.89 7.03
18 1 1(n-9) 22.03% 17.99 14.78 7.5%
18 : 2(n-6) 82,15 10.81 12.04 9.64
18 3(n-3) 0.50 %6.66 0.36 6245
200 0.32  107.64 0.10 9815
20 © 1(n-9) - 0.1%  65.21
20 : 2(n-6) 0.17 70.46 0.28  20.70
20 © 3(n-5) 0.20 71.8% 062 3044
20 1 3(n-6) 0.94 21.85 144  15.98
20 © 4(n-6) 4.76 19.27 16.34 7.97
20 : 5(n-3) 0.58 39.00 0.71  34.14
9210 0.69 27.70 050 5286
22 © 4(n-6) - 2.50 17.31
92 ¢ 5(n-3) 0.23 67.94 1.7%  11.89
22 1 6(n-3) 2.38 24.64 7.57 14.91
94 .0 045 61.93 -
24 1(n-9) 0.66 45.55 049 7838
SFA $2.55 6.08 4080 4.47
MUFA 25.53 16.87 15.91 6.67
PUFA 41.92 945  4%.59 5.7%
n-3 3.90 23.80 1099 15.06
n-6 58.08 987  32.60 5.26
P/S ratio 1.29 11.21 1.07 6.54
n-3/n-6 ratio 0.10 25.08 0.34 16.69

1) Coefficient of Variation
2) Not detectable
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Table 3. Correlation coefficients between plasma
cholesterol, tnglycerde and various factors

(n=96)
Factors Plasma lPlasmfal
cholesterol  wiglyceride
BMI 0.066 0.275%*
Energy(kcal/day) -0.045 0.144
Total fat(g/day) 0.044 0.034
Dietary cholesterol(mg/day) -0.126 -0.162
Dietary  10:0 0.226% 0.026
farty 12:0 0.227% 0.039
acid 20 : 1(n-9) -0.300"*  -0.165
(g/day) 20 4(n-6) -0.208%  -0.246"
20 : 5(n-3) -0.221* -0.107
22 1 1(n-9) -0.206 0.021
22 7 6(n-3) -0.257* -0.174
Plasma  14:0 -0.251* 0.146
fatty 16:0 -0.065 0.346%
acid 16 : 1(n-7) -0.130 0.489%=
(%) 18:0 -0.187 -0.208*
18 1(n-9) -0.111 0.350%%"
18 1 2(n-6) 0.275%%  -0.4207"*
20 : 2(n-6) -0.506*"  -0.063
20 ! 3(n-6) 0.073 0.280*
20 : 4(n-6) -0.023 ~0.429%%*
2210 0.145 -0.542%
24 1(n-9) 0.031 -0.4757"
MUFA -0.12) 0.368 %+
PUFA 0.198 -0.4897*
P/S 0.227* -0.5027
n-6 0.244" -0.484 %%
n-3/n-6 -0.254" 0.073
RBC 18 2 1(n-9) 0.245" 0.162
fauty 18 © 3(n-3) -0.163 -0.308"*
acid 200 -0.050 -0.251*
(%) 20 : 1(n~9) -0.157 -0.209%
20 . 5(n-6) 0.142 0.346%**
MUFA 0.208* 0.111
*p<0.05 *#p<0.01 ***p<0.001
2 cholesterol & Folx RAL2 YEMEAL, stearic

acid®= Hako] gle= Aoz vEhyttl WeinmaubF
s0o)) w2 FEA) F A@e 23 AWl 4
ol 74 m3, n6A At AHA F3E, n-sA

kA H A= 7 WA GERG R, n6A], n-37)
B ¥ 35 R)ae % total cholesterol, tiglyce-

ride, VLDL, LDL cholesterol® *#91 =6 &3] n-
34 Xkabe n6A RHtel Bl total cholesterol,
triglyceride, VLDL cholesterol®] 2] He]ith. £
A Fol| A= 2]o] 9] arachidonic acid, EPA, DHA
AFHeto] Z7ted 87 cholesterole] H2 Zo=
‘—J'E}“X}:J—(p<0 05), @&2] n3m-6 radoL EZ
cholesterol® 29| 24 #FA(p<0.05)F “EFA
=8

Chait5%-& 30~674 9] hyperuiglyceridemia &
A 1197 20~52419) A2k A4 €af 23 of
2 I3} A AHE n6d 1 EEFA

T3 43 VLDL wiglycerides] W32
BA miglyceride7t ZHA8H4 2, LDL, VLDL choles-
terol®] ZrA2 A cholesterolo] FA8H=d],
cholestcrol Bt} triglyceride] 247} F=2H T, n-
A Adhake 1L aazFo® dF mglyceride’s
TE U BRpda ¢uittsn) B ditdas
2 C’]?-—] arachidonic acid7} o H €73 triglyce-
rde?} @& Aoz Jehto i (p<0.05), n3Al
Auate BAZ Gt 24 e Es At
064 X AE A riplyceridest o JRAAAE
veb ok (p<0.01).

5. Ao, 8E, HEF X[Ltte
Table 4ol 4olok &7 A gititol el
A7t dentg
EPAE EA Add & Jehpuw, Hyp
membranes £ ¢ 150mg/day EPA ©]-4-& A # s
ofgh whede] 3 ojFe] dwtAHd HHA= A
el & VEA fetd R H Ak, Scha-
ckv‘=4°)° 2lo] EPARETE o}u]E}, Ale] DHAAZ
F Aol A EPA7F FH7IEIEER 29
DHAZ} EPAY & FFdolgln stged, &
Ao % o] EPA, DHAS 874 EPAALS] 5% £
FAHA A% FAVE Vel o W, H8Feks 4T
AL GERA gtk o] thEES AT,
n-6A At G2kl ps rarjo(p<0.05), 2lo] n-
$/n-6 ratio®} A9 n-3A A4k n-3/n-6 ratio(p<C

Aoz
[w]
kg

A2 A

Ao
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Table 4. Correlation coefficients

-4

B4

of fatty acids in diet and plasma

Diet

EPA DHA Total n-6 Total n-3 n-3/n-6
P EPA 0.225" 0.287% —0.009 0.126 0.519%%
1 DHA 0.154 0.168 0.081 0.143 0.166
‘: Total n-6 0.015 0.035 0.187 0.117 —0.017
m Total n-3 0.195 0.191 0.075 0.163 0.224%
a n-3/n-6 0.174 0.160 0.026 0.127 0.2157
*P<0.05 *#p<0.01 P 0.001
Table 5. Pearson's correlation coefficient(r) of different fatty acids in plasma and RBC
Fatty acid r Farty acid r Fanty acid r Fatty acid r
1410 0.138 18 1 5(n-8) —0.046 20 5(n-8)  0.679™*  Towl MUFA. 0.192
16:0 0.230* 20:0 0.034 22:0 0.145 Total PUFA  0.288%
16 : 1(n-7) 0.319**  20:2(n6) —0.010 22 1 5(n-3)  0.200 P/S ratio 0.208*
18:0 0.050 20 :3(n-8) —0.131 29 1 6(n-3)  0.594%"* Total n-6 0.2727%
18 ! 1(n-9) 0.187 20 : 3(n-6) 0.5807* 24 ! 1(n-9) 0.262%*" Total n-3 0.595%%#
18 :2(n-6) 0.405** 20 : 4(n-6) 0.494%7%  Towl SFA  0.056 n3/mé ratio 0.639%7
*P<0.05 #*p< 0,01 #HEP<T0,001

0.05) Apeleli= A A@ FAZ AUt 29
Apatzt AT A4t Abele) 2] Ado] vERER]
2 AL AFF e AU 4o e d
L WD) B AT 2)o] HHZALE 3
At 71502 Ao nz AUkl dHdH
g detstA] Reh-wEeZ AlgdEn

Table 590 P33} g Auhabale] o 23
A @A ehdeled, 848 385 Ak
Z}Zy o) AAFE 2 333 2 F e BAZE AT

Z g2

@74 AurAake F 8 g biological markerZ A1 4] o]
Avrike]l AHFEE wrdEI, 2e)e] EPAY
DHAY 873 cholesterol® F2] 43334, arachido-
nic acidE ®7 cholesterol, miglyceride9} F-21 A
D94 e, BF n6A4 Aahe F migh
yeeridet §-o] ZBAAS RolBE, o]#F AW
Aes TAEFE AWE £ 2 el At
g8 doz o AZd e FGE 2o gH
2N A g Y A, AR HEY AR
cholesterol® E5F Al4HE  I=& gL $-g

Vb AFg A F ] RukAk cholesterol 38 R A 0]

o a sic},
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