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Influence of Cardiovascular Risk Factors on Serum Lipid Levels
and Fatty Acids Composition in Middle-aged Men
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ABSTRACT

This study was performed to investigate the serum lipid levels and fatty acid composition in
middle-aged men and the influence of cardiovascular risk factors on them. Data for dietary
intake, anthropometry, blood pressure, and general environmental factors were obtained and
their relationships to serum lipid levels and fatty acid composition were analyzed in 303 healthy
male subjects with a mean age of 43.84+6.4 years from June 1 to 22, 1995. The prevalence of
obesity was 26.7% by BMI and 11.2% by WHR criteria. The percentage of hypertensive
subjects were 13.5% and 22.4% by systolic and diastolic blood pressure, respectively. Retinol,
calcium, and rboflavin intakes were lower than the RDA for Koreans. The rato of
carbohydrate intake to total calories of the subjects was 70%. Ratios of P/M/S and n-6/n-3
were 1.02/1.05/1.00 and 11.1/1, respectively. The percentage of subjects who had serum TG,
TC, LDL-C levels beyond the normal range were 19.5%, 13.5%, and 8.6%, respectively.
Palmitic comprised 26.4% of serum total fatty acids, linoleic acid 19.4%, and oleic acid 16.4%.
The waist circumference and ratio of carbohydrate intake were related positively to TG level.
Serum cholesterol level had positive relations with waist circumference, DBP, sugar intake, and
income. There were positive relationships between SFA and bone fishes and vegetable oil
intakes, MUFA and DBP while a negatdve relationship was observed between PUFA and
animal fat intake. Serum n-6 fatty acid was related negatively to carbohydrate intake and hot
taste preference. N-3 fatty acid was related positively to fish intake and negatively to egg intake.
These results suggest that to maintain adequate serum lipid levels and fatty acid composition,
sugar, animal fat, and carbohydrate intakes have to be reduced, while consumption of vegetable
oil and fish must be increased. It is also essential to control abdominal fat accumulation and
blood pressure. (Korean J Nutrition 31(3) : 315~323, 1998)
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B3] 1A¥Ze 533, ¥y 2L ¢844
g7 A go] glon AE, B, AF F T
oz Agy Ao Y& Aoz & A JoP. ¥
F AAL HolF &3 A AP BE B¢ ¥F
cholesterolo] Z7}sle] nEe2HEHFo] LA
844)5).

T 42 Jzte o] A AA7L A1 grEE
AHA7} 2L AGgME 1ZHY2HELES B ©
$312 9 7 AFHZ A 2FAAZESI & hi-
gh density lipoprotein cholesterol(HDL-C) F&°l
AEAAAE Ao o E JFS v E RoE g
Uz oi® 323 Framingham study™} Hito-
shis?8] d7AME 8H triglyceride(TG)7F A&
DAAG] AF AAlo|H o & Azl Aol Z
1228 L

¥F AabzAe A3 3YE T8 AEFY
ot ¥F Ak A vl o] & AF
Foljo] FAo| EoINEZ 0|2 QI3 FAZE] 9
o] Z71atA Bt whd, BEXSA AR e A
& 233 A4S FMA Yo 35S ¥
A A5, E£5 F TG, total cholesterol(TC), low
density lipoprotein cholesterol(LDL-C) #&& Z4
X713 HDL-C 5L Z7M7|22 daAAge &
o] HE Aoz B,
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qge W Aoz Be A7iA T Yepta e
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o] 47t olW @ &S vIX Ao & 77 A<
oj20]x]x] Gttt 2 EE B AFME Fd B4
& e sto Y A L Y A PAzRA A
£ dolnw ols} AAY 21U Aol AR, A,
gt guigiaizte] FAAS BAste v
9 349 A% B4 Ego] He 7% ARE A
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1. SNy QN

2 2R Agdl e FURAARAN 2% 22
& 0o 304 ol 604 TR 3 P4 3033 o)
Aoz 19959 69 19904 20714 AU, 2
AtpAre F2 ARAe AR Ages 29,
A B0 2R Alge] ol

2. ZMUE X BY

B ZAeNE BYHRARY AP} B B

d 34 83 X2 L €3 At S dopra
olg g Ao AolHHAYY, MY L vMAE, He,
gurg A 99 Fo) vlA e 4 A=E AHEYG =
AL giAAte] AolA3 Al A BES B3l A
A 197 438 28 249 FF, % AR¥S
3AF8H= 24-hr recall method® o}, A4, A, 7+
Aoz 1Wro] ZARIAY. ax A% AFoER
g BMI(A13(kg)/A3(m?)) & Fadx 88 49
go] E8l2 waist(cm)/hip(cm) ratiog T3}t
"o AR 3Y 24 Fo BE 52 HAE
Mgt £27) 8ty §47) g4 SAAAS

1) 892N

AZAAE NN A B AP o2 Re
3L 22519 deep freezer(-70T)o BB F £4
o AH&-3HAT

(1) 84 AZEH

¥ TG, TC, HDL-C, LDL-C 52 A7 Ale}e]
Y Arg Fadct. 8% A2E$S HITACH
7150 ASEA7N(GR)E o83l TGE GPOEL=E
23591, TCx CODAAR e A%t HDL-
C2 phosphotungstic acid-MgCl, A2 &3
91, LDL-CE A4 (TC-(TG/5+Ho)) o ¢
8 A&t

(2) 84 APAEA

g39] AL Folch¥¥g ¥¥ste] FE319L, F
23 A9 BFsmethanol® ¢ol dl2Hz ng vt
£-& NAXA methyl esterS AZSHJTH. Methyla-
tion® AL Gas Chromatography Mass(GC-
MS)E BAsien ¥4 zdAL ogd guh HP
5890 Series, column : HP-INNOWAX(0.2mm X 50
m), column €% : (190C(1min), 200C(2min, 5T/
min), 250TC(30min)), injection <% : 230T. dete-
ction €% : 25T, carrier gas : He A4t 24L&
FA S olfste] ehig o]|FAYES D retent-
ion time& 7HA 2 A3 v &2 AXEA.

2) BUNEY

B ZARR}RE Statistical Analysis System(SAS)
Program& ol§3led 431t &4 SR BF
EFE AXE Adsded, 8% A4, 85 A 8
g AEAAL, JE2AAF AR, gREFEs
Q Azzre] BAS Lolrr] &) Lolg 2ART
Pearson’s correlation coefficientsE 731, 8% A

A3 9% APl G AAE A JY A=



§ dotrr| A8 SAATE 5 AL (Stepwise Mul-
tiple Regression Analysis) 82 AHESST

i 2 0%

1. ZAQY RS AN Y
1) SENY

(1) gurskigagl

E ZA A Hi 3L A0 T S A
= 3T g 15902 AFUE o)y ol &
2 FYe 2108 73U o= 19949 ®A| 22A M
F YYFAET 1709 R} B} U1 e HT
490l 19 FIHE JF 18749, 19 A 44
Fo P 3FolH, FFArE F 263 A=Y
(Table 1). Tabled| A3 Fgtort A Q2 =4}
TR 90%71 ARFA o 4TSI AL, 7HHE B X o]
9] $5& A oR = AlFE 81.5%= &5
e S Z1 UES ¢ 7 Ui

Table 1. General characteristics of the subjects

Variables Values
Agelyr) 438+ 64"
Education(yr) 147+ 2.3
Income(1000 Won) 2,107.0+£719.0
Family size(person) 41+ 1.0
Smoking(No/day) 186t 9.8
Coffee(cup/day) 28+ 15
Alcohol drinking(freq/wk) 26+ 1.5

1) Mean=SD(standard deviation)
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(2) A$i¢} v E

ZAFHAERLS] BT AL 170.3cm, BF AFL 68
kg cHTable 2). 7 AHAE(BMI : Body Mass
Index)E= 23.4%121, BMIZL 25 o]/32l Arg2 814
o2 26.7%9] H|¥HE-E BT}

3lg) ¢ 83.9cm, Y90l S 93.8cm=2A 32
Ed 9 o] E 8-&(Waist/Hip ratio, WHR)2
0.89%9.23, WHR H)& 0.95 o]Ao= B nj7hg-2 11.
2%t}

ol ol Aje} Zo] & FAIG AL ulgt o]#hgo] o
4 Fol A G4 AF EAZ A4 Ao ve
Wt ole g 33 $AS ddez g AP B
t HThgo] oo} 1t #xLE Yoz gAY
A} Brhs vd o]ghgo] e A oAt

(3 "l

BF $%7] ¢ 118.6mmHg, &37] g2 76.
TmmHg¥tHTable 3). 18] 71F¢ %7 d¢
o] 140mmHg ol AFEE 41922 13.5%°I02
827 dgto] 90mmHg oA ZA$E 683 22.
4% 2 2¥Y o1FEo] oy 7] k= &
A7) gsto] w2 Algo] o] Bt} weiA Fd ¢
o 1o} &3 AAgo] JAHE Aljte] Bol A73E
o= F2 A9 Ao B,

2) Mo NAE

£ AR AFAATES A 49 ERee
HlEtd oy nEGRALE Ut ezd 2AEYE F
BAAE, ABANET FAFAHHT] J& ez
e tHTable 4). €% 2 9%4 A FL retinol,

Table 2. Physical measurement and the prevalence of obesity of the subjects

Parameters Value Criteria for obesity” Prevalence of obesity n(%)
Height{cm) 170.304+5.62"
Weight(kg) 67.80+8.92
BMI(kg/m?) 23.40+2.77 =25 81(26.7)
Waist circumference{cm) 83.90+6.21
Hip circumference(cm) 93.80+5.07
WHR? 0.89+0.04 >0.95 34(11.2)
1) Mean+SD

2) Bray GA. Pathophysiology of obesity. Am J Clin Nutr 55 : 4885-494S, 1992

3) WHR : waist to hip ratio

Table 3. Blood pressure of the subjects

Blood pressure Values Criteria for hypertension” Hypertensive subjects n(%)
Systolic blood pressure(mmHg) 118.6+15.7" >140 41(13.5)
Diastolic blood pressure(mmHg) 76.7+10.9 >90 68(22.4)

1) Mean+SD

2) WHO-ISH, Guidelines for the management of mild hypertension. 1993
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Table 4. Average daily food intake

Foods Values(g) Foods Values(g)
Animal foods Plant foods
Meat & products 64.2+ 82.2"  Beans & products 24.8%+ 394
Fishes 955+ 939 green vegetable 42.7+ 589
Eggs 109+ 09 Other vegetable 206.0x 72.7
Poultry 124+ 09 Seaweeds 28+ 6.1
Milk & dairy products 541+ 4.2 Mushroom 09+ 6.0
Bone fishes 25+ 56 Fruits 177.0£235.0
Animal oils & fats 02+ 1.8 Yellow vegetable 264+ 64.3
Cereals 406.0+104.0
Potatoes 11.5+ 385
Sugars 57+ 6.8
Vegetable oil & fats 89+ 7.7
Seeds 02+ 29
Sub-total 240.0+146.0 Sub-total 913.01286.0
Total animal plus plant foods 1153.3+£322.6
Total animal foods/total animal plus plant foods(%) 208+ 11.0
Alcoholic beverage 40.3+168.0
Beverage 59.94+157.0
Spices 156t 13.1
Sub-total 115.8+£232.1
Total 1269.01+398.0
1) MeanSD
Nutrient
Energy {7
. Carbohydrate
Protein 70.2%
Ca E
Fe
Retino!
Thiamin
Riboffavin Fig. 2. The ratio of energy nutrient intake to total energy.
Niacin
Ascorbate At Zzbe] A FE Aot ol d#d AH vlE

0 50 100 150 200 250
Percent of RDA(%)

Fig. 1. Percent of RDA for each nutrient.

calcium, riboflavin®] 437} 2tz 341RE, 462mg,
1.2mgo2A dFF s £ e Fd ¢
Ae giaez 3 ZA(1233RE, 722mg, 1.9mg)Ht
2EY FAE e g ZAP(598RE, 570mg, 1.
4mg) BTt ANrE o2 JPA AHA o] HUrHFig. 1).
Z 43 i@ Be3E, A, 9N g3 ge
70.1:14.4: 1542 (Fig. 2) 379 FFBFZ2NA
o4&l 1A Hl&Z ARSI U+ 65 20 : 159} H]
w3 & o &d5stE AAuSE w1 A HAFuee
vom gl d 4ulg-L vt

A HES P/M/S Bi&-2 1.12/1.05/1.0002

2 #F3n YE VV/1& #5343 n6/n-3 ¥l
< 1112 Yeht o] 442l HEE ARt UE 4~
108t} =7 UeRtH(Table 5).

wetr] B ZAlAgRbe A Z3A e B
Zdrake] A3 vlgS 1: 12 Fgsic @xjgs B
A AHF 284 7159 AFC A% n6 A%
ko] AF7r B3, odF AH 9% n-3 Agake
A7t H& Ao Yehygt}

3) 83 NE R NBUZY ¥H

B 2R 85 AAF J3E A TG 752
142 9mg/d12A B eI, 22 £ ZANE
AF A TG 0] 210mg/dl o] FAHAZE
& B9 ARFE 599eg 195%v HATHTable
6).



B ¥ TC F5< 183. 9mg/dl_i 38 & ]
Aoy, A TC FFE] 220mg/dl o)) Al
Ho= 135%7} nEFYLHEGFINH 240mg/d1

o)A AT 4.3% Tt

¥4 HDL-C %2 39.6mg/dIder, A9 531
35mg/dl °)8He) WA= 8478(27.7%) A

#% LDL-C $%& 115.Tmg/dix om, ZA}EH*‘Z}
% 8% LDL-C F&°| 150mg/dl ]3]l A8 53l
231 ARFS 26 o2 86%.2H, 160mg/dl °Vb}
9 A4%E 5.3% A}

ojg} o] RS AEAAZEY F23F Y
AxZ LEA 9= 8 TG, TC, LDL-Col sig+
F o]l AN IR} 19.5%, 13.5%, 8.6%\+ ¥o]
AEBAZAEY] g0l & W woy 53
AFRAYEF v &o] 718 =4

g3 AAZRAEL Table 78 2ok 83 AWAE
palmitic acid’} 26.4%= 713 #9kz thgol linole-
ic acid 19.4%, oleic acid 16.4%, stearic acid 10.6
% wolitt. o] AW E FA GHAS W E F 2 F
92] zAbe} HWHRH HA| palmitic acid?} 27.2%
2 71 ¥ linoleic acid 19.4%, oleic acid 16.0%,
stearic acid 10.9% 208 2 xA}s} H|58 A4S
Ho]xmgl%l.21} arachidonic acid, EPA, DHA 59

Table 5. Fatty acid and cholesterol intakes

Fatty acid Value
Total fatty acid(g) 22.0+ 20917
Saturated fatty acid(g) 77+ 86
Monounsaturated fatty acid(g) 83+ 96
Polyunsaturated fatty acid(g) 6.0+ 39
Cholesterol(mg) 104.6+121.4
P/M/S? 1.12/1.05/1.00
Total n-6 fatty acid(g) 48+ 3.1
Total n-3 fatty acid(g) 1.2+ 1.9
n-6/n-3 111+ 85
1) Mean+SD

P/M/S : Polyunsaturated/monounsaturated/saturated fatty acid

Table 6. Serum lipid values

BHEEEER

R AL &L B AR Bl
7 529 UE e 3 AF4AME linoleic
acid7b 32.2%= 714 ®$k1 palmitic acid 22.7%,
oleic acid 22.0% T2 e} & A9 Zol7t 9l
Qo T3 T S 2 2AAAT 8ke
o S EEA AT g3 HUt
91Fe] AS-E AWEA B A} Z 599 2=
A AW palmitic acid7b 7HE Btovt vide
‘:24)1’} Z%)QO }\-]:F_"] ]4_“1}94, OE]‘_EZG)’] 7_‘} o) L-
linoleic acid7} 7% &2 HI&S AX3tm YU
Stearic acid® %2 Uge) A 9359 ZAET
29kout oleic acid, arachidonic acidE §H2 $-2
L}E'Jr?} 9= HLHETE Ao agln EPA%
HAE $2 veph Aros ggked A4 4371
2o JEYTHE e Aoz Yyt
ojs} o] B ZAle} 29) AL} B9 8T8 B4
o= g ¥% A 2 palmitic acidzt 744 22
H&-2& A e A ol d@3E H4He #d
o] JEA 2l oA T gEe FEAIA
F2 palmitic acid, palmitoleic acid2 A& =22
3l e AF7 9L 3919 A9 ¥A palmitic
acid H)&°] &2 Ro| opdrt A=t
ol gelM g} o] Ut T B EF A4t
ZX< B3 palmitic acid, stearic acid®} 22 ¥3}4]
Hhatko] B9kT linoleic acid, arachidonic acid, EPA,
DHA 22 HEﬂ"lﬁJ’&t Aol AgaAAE] 48
g ¢z s g T AU

2. 83 NE ¥ NPUTHL B 20| Y

31(3) : 315~323, 1998/319

1) Triglyceride

ZAAANY] HA TGS A8aAZS] AR
¢te] BAAL Table 83 2t} d3 TG F5L ¥F
Ede} 433) BHo] A vepter o 13.5%9) A
33E et 28n AA Hem 717t &S o

Lipids Values Adequate value? Percent of the subjects
beyond the adequate value n(%)

TG(mg/dl) 1429 +89.1" <210 59{(19.5)

TC{mg/dl) 183.9 +315 <220 41(13.5)
HDL-C(mg/dl) 396 £ 49 >35 84(27.7)
LDL-C(mg/dl) 115.7 £26.9 <150 26( 8.6)
LDL-C/HDL-C 289 04

TC/HDL-C 464+ 0.5

1) Mean+5D

2) Expert Panel. Report of the national cholesterol education program expert panel on detection, evaluation and treat-
ment of high blood cholesterol in adults. Arch Intern Med 148 : 36-39, 1988
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e AL 747t 4.4%, 24%=2 3 EH Y ¥
3 2k £ F APl AP grstE HAHulEo]
X 43S AR BeTE A UekEd 4
HYL Wi}

84 TGS HTA #ote] BAE e dToNA 45
B o] 93 3 $79) 3 S u R BEA
W 543 E3AE wroY FAE 2 AR B
¥ Aol B wol Adwd vlmatd Y TG &
ol o £& ZFHE Ho|x Nt} Y€ Hd HE

Table 7. Serum fatty acids composition(%})

Fatty acids

Cl4:0 1.0+03"
C16:0 264+25
Cle:1 2.8+07
C18:0 10.6+1.2
cC18:1 16.4+£2.1
C18 : 2n-6 194+29
C18 : 3n-3 09407
C20 : 4n-6 47409
C20 : 5n-3 1.4+£05
C22 :6n-3 31409
Unknown 128+3.9
Total SFA? 38.0+3.3
Total PUFA” 298+3.3
Total MUFA? 19.2+26
Total n-6 242432
Total n-3 5.6+15

1) Mean+SD

2) Saturated fatty acids
3) Polyunsaturated fatty acids
4) Monounsaturated fatty acids

oz g dpofA Fujickas®e E37 o] &
242 Y TG 3ol Erin By, 2999
38~60419] xHg UlidoZ g APME W/H H]
&o] AEAALS ojFS T} Fo] AT BA Yo B
ZAL A3te} fArEIT webd 3 TG 58 53
ERunta} ge] & o] FAsi

Uutzo 2 Y TG 5 4BAAARY 432
A2 A Ak} cholesterol AF 71 8842 F718tt
I deAQIT. 2y ¥ ZAMARS AE 2T A
Hucke B3tE A7 8BS o 83 TG 5501 &
2 RAoZ et wepd 8 Yk A9 AT
o= g AEdE g5gEe H37t & ARl
g Aol & Aoz AP olF £FH AAF
AfEs] 45 & a7 FLH di@ SeatE A
A HEE 3T o Yol (<60%, 60~70%, >70%)
HAHE FAHANE 2 e BJT. & g3
AFulgo] 60% Hlwrd =@ BY TG +F°) 116.8
mg/dl, 60~70%%Y = 123.7mg/dl, 70% o)A u
157. 1Tmg/dlZ Vel A g3l 430 2L 79 8
A TG 20| FoFHoE o & Hoz et}

2) Cholesterol

8 TC &L s &7 2 o w42 % 8.8%
o] AL Uehiiglon TGY 22 ke Hgtt
TCE vl|%% HDL-C, LDL-C ¥ %0 B&$&
& ZAo2 Yepdti(Table 8). TC¥ HDL-C &
< BT 5L BEAL Holn gl o §
A= g dFAME Fol B 5 it E AW o

Table 8. Stepwise multiple regression of the influence of cardiovascular risk factors on serum lipid levels*

Dependent Independent Parameter Estimate Cumulative R P value
TG Waist 5.5352 0.1348 0.0001
Salty taste preference 22.6427 0.1787 0.0004
Height -2.1101 0.2029 0.0079
Carbohydrate ratio 1.5602 0.2189 0.0289
Alcohol frequency 7.2195 0.2329 0.0391
TC Waist 0.2786 0.0882 0.0001
income 0.0794 0.1169 0.0057
DBP 0.4419 0.1381 0.0161
HDL-C Income 0.0110 0.0355 0.0013
DBP 0.0632 0.0570 0.0114
Rice ~0.0063 0.0756 0.0174
Sugar 0.0874 0.0911 0.0290
LDL-C income 0.0761 0.0478 0.0002
Salty taste preference ~4.9280 0.0617 0.0381
Sugar 0.4718 0.0757 0.0391

*Age controlled



TAME deto] F& Fo] R& ZHT TC $30] &
dH o= woh}

%3 HDL-C¥ LDL-CE ©¢% 4371 B¢ o
= YEiEth dvtdo s dewr} HDL-C3
LDL-Cell A& 98 vigi2 Uyehhu £ Aol A
T 22 FYoE Qg we Aoz Yyt olx=
ofnl: B EAM A4 tiRE iRt 83 choles-
terol 7&0] ¥4 a1 A4 FFojglomz HDL-C
3 LDL-C9] o] F3o] Yehpa] & Aoz ¥
e},

123 ¥ HDL-C 52 FF5 487t ge g v
A vebged FFoe g53E P Rouz g
TEHEAFS Bo] Y= Ao vl o)y3 dnt
t 218G A8 go2 g o9 zAlME e
FE Bolx glof ol Y AEHQ A7l Wa g
Roz Hyzant.

3) NgM =Y
ZAIAAE 83 Aadzds 3d adae) @
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W42 Table 99 2tk 84 IR PAL 71559
B9 FEBAE Jebln WARENN, A=2s]E
AAFTE 79 BAS Bt dYEISQPte
F3718%4o] 3 F9S o] 52 %Y nia-
cin AHoE Wi AL veligith gFEEsA
A A TG FF0l B FEAAWAA7 Bes
F W3, AS5ES dd HAu|go) 22 0 &
KXot 283 P/S Ml U EXIA A 2 3
e B

A n6 A 43 NEI B3 B5EE A
A7b B o Sgted 9532 43V e g
HAZ W3 4EHAF AT S d1e Agoln
E A £33 A2 o)3@ 399 n6 At
o] & Aoz wr} Wi, weh C 47} B
4 & RoZ et

EZ BH n-3 AL oW F 4V Be o =4
o, ARAA7 Be 9 2 Ao Yt ol
#%9 EPA, DHA 22 n-3 24t @] gon

Table 9. Stepwise multiple regression of the influence of cardiovascular risk factors on serum fatty acids composition*

Dependent Independent Parameter Estimate Cumulative R® P value

SFA Hot taste preference 0.9817 0.0554 0.0037
Bone fishes -0.1103 0.0861 0.0279

Vegetable oil -0.0825 0.1150 0.0306

Family size 0.5041 0.1342 0.0745

MUFA Hot taste preference 0.9358 0.1046 0.0010
DBP 0.0599 0.1524 0.0215

Smoking 0.0651 0.2034 0.0149

Niacin -0.0810 0.2448 0.0248

PUFA TG -0.0124 0.1426 0.0001
Animal fat -0.8069 0.1699 0.0199

Education 0.2439 0.1940 0.0269

Protein ratio 0.1230 0.2120 0.0533

P/S ratio Hot taste preference -0.0327 0.0650 0.0018
Protein ratio 0.0087 0.1140 0.0054

Waist -0.0050 0.1508 0.0139

Height 0.0055 0.1991 0.0040

n-6 fatty acid Alcohol frequency -0.6331 0.0864 0.0003
Hot taste preference -0.9918 0.1418 0.0025

Carbohydrate -0.0109 0.1816 0.0086

Vit C 0.0106 0.2182 0.0101

n-3 fatty acid Fishes 0.0036 0.0750 0.0007
Egg -0.0176 0.1265 0.0038

n-6/n-3 ratio Egg 0.0182 0.0969 0.0001
Fishes -0.0028 0.1539 0.0022

Alcohol frequency -0.1881 0.1976 0.0059

Pouitry 0.0040 0.2177 0.0584

*Age controlled
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2 ol7F A7 BE A BH n-3 AR =
olA)A Bt} AANE g R o}F-E(30% energy)
327 53 A% ¥y XA A EPAQ1%—T.
8%)9 DHA(1%—4%)7} Z7vtn®, A% 49
JyE gate 19 1g 2g 4g. 8¢9 n3 AE
437 B8 ATV AME -3 Aty gol BeET
2 g3 AAZ9 n-3 AP vlEo] Tl ER
82 Qo] o7t T& AlRE o A (H, A
ojg))z o4 (MaxEPA)E 557+ F{8 Cobiacs”
o AFME FA APAE EPA FA40) F7I8E
b ANZE(1.0%—4.1%) 80 oFT0l(0.9%—6.
7%) ©] %o| Z7}stsirt. olgt Zo] A n-3 AWt
o olslg Ayl B o & Ao HuH s
o E A7 M= ojs} frAlste] M AHE EF n-3
At Bl S-S EolE FQ Y-S & F UK v
ol gzbA37 2S¢ o n-3 AAte] B AL o
28 A% cholesterolo] B7] o2 AZtEH.

n-6/n-3 Bl&E FA| n-3 AWt 2L AYge=
A3} 71EE A7 22 o &3 HF A ¥
& o e Foz Jepgrl

a8 249 ujent HEwrl 84E 84 3}
Apaksr LB T IA Y 2A0] ¥ ¥ P/S ¥
2.8 Yo} 22418 WA HeFE 8F A ddde] £F
g Ao Vet 49 Wt Ao EE B &
o) 88k Aoz AFTE ol EFA A
e uE 22Fe] 2 Yehposs ¢o=
Zt] HAIE AT} o)Folzlol & Ao MZET

Qo Ol HE

B a7 3d @49 8% A2 ¢ g5 AP
243} 0|9} BAYH ol 9 QA BAPE =4}
ste] o2 el 23 FAe] 2% #E A 12 A
22 AT A3 AL 9 SRR
27 ARAL wre 304 ol 604 ¥t Fd &
3039 & WAooz st HoliA, AY L HAE,
et durslz gl 58 2RI 8% A2 % A
WA zA T AEAAE B4 nASAT.

1) 2 zAlulaabs B3 d3o] of 44, 15 aF
E g7 154, AL URE AR AR, ¥
g g7 498 ok 211 o g TR &3k Fd
FAoldct.

2) HF AL 170.3cm, A5 68kgo = g3 A
A E(BMDE 234¥29, BMIE 71E028 v|gt

o] 88L& 26.7%Act. TS E 83.9cm, FBOIEH
93.8cmeA EEd g YPolEH ] v&(WHR)S
0.890)%13, W/H ul-gol 1&g wint o]&h&2 11.2%
et

3) WF $=718¢ 118.6mmHg, 37185 76.7
mmHgdh. $3%7) ¥eto] 140mmHg ©143< Az
= 135%, #37] 8¢l 90mmHg °18d ZA5=
22.4%2X 18 o)) Egon, 53 FPrE
gto] &-& Algho] Wit

4) 9kA A3 FE retinol, calcium, riboflavin®]
A o] AT ngHn, A2 FEHH
A7} 24 ket F ARl HE BF3E
A4t A e B1EL 70 14 1622 B3HE A3
Hjgo] T1 X &o] & Ho|qich e A
NHFe Aot P/M/S 182 1.20/1.05/1.0022
A% A Yyggon, vE n-6/n-3 H&S 1112 A
AAA Bt} & Ao YERTh

5) FF 83 TG $&& 142.9mg/dl, TC F&E2
183.9mg/d]l, LDL-C &< 115.7mg/dl, HDL-C &
2 39 6mg/digies, 83 TG, TC, LDL-Co] $1¥
42 ool ZAIAARE 19.5%, 13.5%, 8.6%=A
8% x4 Jelo] Bt F APAtzA2 pal-
mitic acid?} 264%% 71FF 293 o] linoleic
acid, oleic acid, stearic acid &=°Iltt. 183 ara-
chidonic acid, EPA, DHAZ-S T2 ¥31x| %t v
& gyt

6) @ TG £33 A 29379 B e
7} 23 @538 AFHu &) F o Ut EF cho-
lesterole 32 Ed, FP7 18, deBAA, 7Y T
7} Bo] L AT YEWTH

7 g3 TIAWAL wAYE AN AEQIF
A7 Be o) 2kn, GUBRA AL $7)8
oty ol Eston, UFEXFAMEE FTEGA
WAy} 9248 ugth g ¥Rty g
B e WA HesE &%y vk P/S vl
& gokth N-6 At g3ls 4371 BErs ¥
9ka, p-3 AEMAEE ofsF A7 B 4 3o
ABAAH7 BLFE Fe A0 2 eI

B 43 g $d 39 8% AF € AtE
Ao waas g d 259 9w, FEEA
H Mg Zo|x, wE M ABAVE AHHE =
= Aol ulAA e E3 B u|to] HA| GEF
» gk AAAoE fA &= Aol AFE A
Abef F3L 3t
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