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Abstract

Essential fatty acids are important essential nutrients during pregnancy. The objective of this study was to compare fatty
acid composition of serum phospholipids and essential fatty acid intakes between Korean pregnant women with a single
baby and Korean pregnant women with twins. A total of 116 pregnant women who had maintained their health without
any symptoms of pregnancy complications participated in the study. The subjects consisted of 57 women of singleton
pregnancy and 58 women of twin pregnancy at the 1st, 2nd, or 3rd trimester of pregnancy. A 24-hour dietary recall was
administered to each subject to obtain dietary information. The mean ages of the singleton pregnancy group and the twin
pregnancy group were 31.44 years and 32.27 years, respectively, and the mean height values were 161.86 cm and
160.64 cm, respectively. The mean daily energy intakes in the singleton pregnancy group were 1639.95 keal, 1904.71 kcal,
and 1882.82 kcal for the 1st, 2nd, and 3rd trimester group, respectively. The mean daily energy intakes in the twin
pregnancy group were 1745.99 kcal, 2203.46 kcal, and 2092.26 kcal for the 1st, 2nd, and 3rd trimester group, respectively.
There were no significant differences in the mean fatty acid intakes by the type of pregnancy (i.e., singleton vs. twins)
and the stage of pregnancy (i.e., Ist vs. 2nd vs. 3rd trimester). However, the mean total fatty acid intake of those at the
Ist trimester among the singleton pregnancy group tended to be higher than that of those at the 1st trimester among the
twin pregnancy group. Such a trend seemed to be retro-versed. That is, the mean total fatty acid intakes of the twin
pregnancy group were higher compared to the singleton pregnancy group for the 2nd and 3rd trimester group. The LA
and total n6 concentrations of serum phospholipids of the singleton pregnancy group were significantly higher as the
gestational age increased (p <0.05). The o-LNA (p <0.05), EPA (p<0.05), and total n3 (p<0.001) concentrations of
serum phospholipids of the twin pregnancy group were significantly lower as the gestational age increased. The o-LNA
concentrations of serum phospholipids in the singleton pregnancy group at the 3rd trimester were significantly higher than
that in the twin pregnancy group at the same trimester (p <0.05). The serum phospholipids levels of AA and DHA of
the twin pregnancy group were generally higher compared to those of the singleton pregnancy group. Particularly the
differences reached at the level of statistical significance for those at the 1st trimester (p <0.01). It is concluded that the
study findings imply that fatty acid metabolism may meaningfully differ by the type and stage of pregnancy. Future
research needs to be conducted to more elucidate grounding etiology and possible roles of dietary fatty acid intake levels
in relation to the study findings. (Korean J Community Nutrition 13(4) : 555~564, 2008)
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F= O‘H&ﬁi 71917] H-5-2] 10~15%
A B A R fEA 9] A
02 A9l vE % ﬂo olX] 11 Q= FAIE 2005
9] gjol F4ke AAFATE] 2.17%(9,5127) & A
slod 10 29l 1995 9] 1.3%°) Blste] 1 v]&o] H4
=715}tk (Korea National Statistical Office 2005).
A Al dEfgAlel] vlsl AxlFol EA4Y 2rkeo] &
A3] 1l (Luke & Martin 2004), 4] AFEEE W
ofol| n]all 4~5ul =t} (Herruzo 5 1991). gHbd o =2 4
Blol= AAFotz SRR oA o] A o E5A| A%
ZAbol] o3k A o7 0]o] FQ 101 il 3EY] Feko]
o P& T2 As §29] AFE 31 AtH(Buekens
& Wilcox 5 1993). Luke & Martin(2004)2 8&] <
2V Al BA 2] AL AT S Aok AAlT Avke
bt s s vl ol
thE Al Z2A4E 48 Al AAlFot, Ag U Ejol i K-
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Drongelen 5 1996; Zeijdner 5 1997).
Sk ZA H52] Al7]of] QIA|] Fudke] thgt 2]o] Q1

Ze] Ao EHO}O% 2 yHlo] RopA|aL gtk W] %
oF 3 R o AR g E o] Qlal e EAE S
Hhako] Tk Z‘ﬁﬂoi tta B ¥} itk (Anderson
1970; Poulos s 1973). 7% 5435 %717} 441 3/
32719 24 F 1d e/ g7 0|2 ' 53] 9lal $R7)¢)
TH718] A A= GAA oF Al o i RS 9
& m->- = 2 3}c} (Clandinin 5 1980).

HEfot QAIR-S] ANEf717E A%, AR} A A Fot F4ke
o, Efjote] i 2} AJZFe] WSl A & uff 2dEjo} §
2] AR A F 9 oFat AA o] vl et &
=+Q] ¥ 37|+ (Korean Nutrition Society 2005)¢]
olahd o} AIF-C] A9 n3 xRS 2.1 g/Y,
n6 EXAYARS 9 g/ Ak YAIRE A Efo} Al
of| tfgt AAAike] 29 st A F Gl AAIE vt §lot

upepA] 2 ArollA = AEjo} YlAlgl whEfjo} §lAlN-e]
A AR A F = G713 AR A4 diake] s Hked
= g3 A 9] At 245 B wEhe 24 (Willett
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o] Ade] gli= delokt 5718, ok 5988 At
A= A7 ‘:} 2 Al 1271 (A 55°~125) <
RS 1/327], Al 24271 (A 135~285) JAlF-=
2/3%71, Al 3271 (A 285 o]F) A5 3/3E7 1%
el Wefof flal= 1/3%717F 2149, 2/3%7] 24
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THEAEE AHESISIT i*?% A5
+ CAN-pro 3.0 H&7}8(The Korea Nutrition
Scoiety 2005)& o]&3ato] olUA| g} ZArke] A%
4 n6/n3°] AFH0ES A=A
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BEAF NS H A 6AE T EAEE fAlske] degd el
A Fspsich AFAE NS 1A A= A $- 3000 rpmell
A 2087 98] (MA—-50 centrifuger, Hanil, Korea)
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wEke T80 (2 : 1, v/v) 22 FE3IT) ojuf EH
A& TLC plateel] H2ste] A7)l skt A7
L7} o] Sl EollA 1 emZ7k4] 7 = TLC plate:
N, gas® 71%A17] ¥ iodine vaperg AHg-3sto] TLC
plate ?1ol A7H ¥ 25 WA ZATE o] & AXA Q)
24 73S Zofufjo] #F mkslal methylation tubeol] &
2 % 2 ml® methanol—benzene(4 : 1, v/v) &9& &
7¥8}al, magnetic stirring barS AFHE8F] stirringdhHaA
0.2 ml9] acetyl chlorideE 33] 718k} o gL
A% methylation tubeZ teflon—lined capl & 2+ 2o}
4] 100°Cell- 60%7F incubation A17! & tubed &
WZAAZ £ 6% K,CO.8H 5 mls 7Feto] 4131 A
SlSTE 1 5 FelE ASds Flsto] vialell HolA WEkE
& 3Hleh Qe A& AR A2 dAFE GClgas
chromatography / Hewlett Packard 6890A, USA) el
Tt ATk ZF A Ak a2 AlEst FUs =
71 &}oll A standard esters®] PUFA No.2(#47015—
U), Omegawax column test mix.(#48476), Lipid
standard fatty acids (#18919) ]| thate] £41-& A|&hs}
o] A& retention time} Bl w3to] A3t} ZF 2t
9] %= HA (Heptadecanoic Acid, C17:0) 2] %
HASH & Aake] Aujsrs Alkstar, Aake] Aes
38 & Ak 3k weight percent(wt% of total
fatty acids) 2 oS eI c)

6. 51 M=

 AgoA Dol BE ARE] FAIA = SAS(ver.
9.1)& olgstslon, RE A Wt B0z A4
aFolrt. hefote} A efol Al 7 it 1k Ao] A3 oF ¥
A Ak 55 ¥ 33 Paired t—test, Y21 #7182 Ao]
A2 EH AL F529) Bl one way ANOVAR
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Table 1|4} o] A7t dx}e] FAw-S Tejolrt
0] 31.4 £ 2.94], Aol 32.3 = 2.641HT) YAl A
A Al wrefots) Aejolrel] ZH2E 161.9 £ 4.4
cm, 54.6 £ 5.9 kg¥} 160.6 = 3.9 cm, 54.9 = 9.3 kg
o]t} dal A Hy BMI(body mass index): ol

P

AL7] - G4 - A - RS - R - 557

Table 1. General characteristics of the singleton and twin
pregnancy group

Singleton pregnancy Twin pregnancy

(n=157) (n=59)

Age (yrs) 31.4 £ 299 323+ 26
Height (cm) 1619+ 4.4 160.6 =+ 4.0
Pre-pregnancy weight (kg) 546 £ 59 549+ 93
Pre-pregnancy BMI (kg/m?) 209+ 23 213+ 3.6
Systolic BP (mmHg) 116.8 £ 10.2* 1222 £ 12.2
Diastolic BP (mmHg) 71.6 £ 8.8 747 £ 8.3
Hemoglobin (g/dL) 121+ 10 121 £ 1.2
Hematocrit (%) 349+ 27 349+ 34
Cholesterol (mg/dL) 233.6 = 54.0*% 265.2 + 67.5
Total protein (g/al) 6.6 £ 0.5%* 62+ 04
Albumin (g/dL) 3.9 £ 0.3%* 3.6 03
Globulin (g/dL) 27+ 03 26 £ 03
A/G ratio 1.5+ 0.1* 1.4 £ 0.1
1) Mean £ SD

A/G: albumin/globulin
*, %% gignificant difference between singleton and twin preg-
nancy group (*: p < 0.05, ***: p < 0.001)

Rom, AAejolto] wEjo
o] £&7] geke 122.2 £ 12.2 mmHg® $refolr ot
frojF o= E9kth(p < 0.05). Trefolrty} Aejolto] s
228 $£21= 27 121 £ 1.0 g/dL, 12.9 = 1.2 g/dL
2 WHOeI 23t Jalyte] vigdaba715=2] 11.0 g/dLET}
E2 ghollom A jfe] &3t dF FUAHES
kol A Z+zb 233.6 £ 54.0 mg/dL, 265.2 £ 67.5
mg/dLE “ZEjolellA felAHo® =943 (p < 0.05), %
Elo}to] dF & wild s 6.2 = 0.4 g/dL, &4
2 3.6 = 0.3 g/dLZ #ejo}to] thejolr Bt £-27 o
2 58k (p < 0.001).
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ol A 1/387] 1640.0 £ 430.2 keal, 2/3%7)
1904.7 £ 505.0 keal, 3/3%7] 1882.8 £ 387.9 kcal

Z Al 71xhE F=S5lgk 2ho] gle] KDRIs (2005) AtH]
80~86% == A=t ejolte] 9= 1/3%7]
1746.0 £ 628.6 kcal, 2/3%7] 2203.5 + 534.7 kcal,
3/3%7] 2092.3 £394.4 kcalZ KDRIs(2005) @4t
H] 89%~98% 4 == Tl YAl Hrh= tha Wol 44
Sl oL o491 ztol= it G L] A4 ol
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Fet 252~286 g AL AASIA o ElokTel M= 2/3
w718k 3/3w 710l £ algo] 1/3%7] QAR
frelA o o] wakem (p <0.05), 53] 3/3w71°l
A= g Eloko] wheollmet srot FAISHA fo)do) 9l
AtH(p <0.05). & IS KAl il Anky] B g
BlokrellM 25 557 AFfehs ALl 2/3%7 M=
ejokre] e AFEel fodel alalew (p <0.05),
okl = 7ol AH Tl Srete] TAA R
fHelds HeRt (p < 0.01). A AR 1/3w719) 2/
32710l &3k gl A FEo] STkl oM 3/3%7]
ol wejolrel A wel AAskint. WelokE: IA7IRE
o] AFE IFAFH APHATE KolHom FIIsIAT
(0 <0.0D). ZellzwlE AFe 1/3w71, 2/3w7] 3/3%
7] B gejoltol ] AH o] okt

Table 2. Nutrient infakes of the subjects during the frimester of
pregnancy

Nutrient intakes

1 st imester 2 nd fimester 3 rd fimester
(h=21/227  (=2421)  (n=1216)
Eneigy (kcal) S 16400 + 430.2"19047 + 5050 1882.8 & 387.9
T 17460 + 628.6 22035 + 534.7 20923 + 394.4
CabohydiateS 252.1 + 613 2868+ 620 2605+ 57.8'
© T 2461+ 829° 31811 761° 3234+ 59.5°
Pofein(g) S* 605+ 17.8° 719+ 243 826+ 230°
T 685+ 292 915+ 312 786+ 220
vegelable (g) S 337+ 112 393+ 131 410+ 150
T 365+ 160 453+ 110 420+ 106
onimallg) S 269+ 129 326+ 166 416+ 241
T 320+ 165 463+ 262 366+ 208
lpd(g  S* 458+ 197° 566+ 237® 9.7+ 335
T 566+ 249 649+ 228 562+ 244
vegelable (g) S* 241 + 131° 321+ 135% 378+ 19.1°
T 331+ 206 337+ 129 289+ 183
onmall@ S 217+ 130 245+ 143 320+ 360
T 235+ 126 311+ 156 274+ 149
Cholesterol S 2403 + 1532 3264 + 2234  369.7 + 2182
(mg) T 3746+ 2603 3930+ 2336 4308 £ 2189
Foer@ S 194+ 89 208+ 54 199+ 49
T 189+ 61 227+ 80 24+ 42
1) Mean £ SD

2) number of singleton / number of twin

S: singleton pregnancy group, T: twin pregnancy group

*1 significant difference among 3 groups (*: p < 0.05)

f significant difference between singleton and twin pregnancy
group (" p < 0.05)

alphabet: values with the same letter are not significantly dif-
ferent among 3 groups (*: p < 0.09)

P = |

AAEE] AAE AF S Table 3¢l AT Wefjob
T el Al 7 ME AP A H T 2/3% 710l &
B

b a0l 2w 7 AFehe AE AN A7

[e2

Bo}te] Ak AF7F B Wekar, Aokt 2/3%7]9k
3/3%7]°] TFA(Total fatty acid), SFA (Saturated
fatty acid), MUFA (Monounsaturated fatty acid) %
PUFA (Polyunsaturated fatty acid) 2] A3ko] Bk
7 ZAE A FH L] -5 AEjoktell Al LA (linoleic
acid) ¢} o—LNA (a—linoleic acid)7} =S8kl DHA

Table 3. Fatfty acid intakes of the subjects during the fimester of
pregnancy

Fatty acid intakes

1 stfimester 2 nd trimester 3 rd trimester
(N=21227 (n=2421) (n=12/16)
Tofdlfatty S 25.33 + 13.73" 27.08 £ 13.31 20.57 £ 13.54
ocid(@) 19353+ 1252 3441 £ 11.06 3461 + 2406
SFA(g) S 903+ 575 968+ 561 745+ 524
T 872+ 486 1228+ 4.49 1351 + 9.53
MUFA(G) S 929+ 572 958+ 502 7.03+ 509
T 815+ 485 11.88+ 4.65 1279+ 971
PUFA(G) S 700+ 412 7.82+ 472 608+ 411
T 665+ 456 1024+ 383 830+ 563
Cl18:2n6 S 612+ 344 669+ 421 538+ 3.71
WO 7 584+ 38 902+ 338 693+ 552
C18:3n3 S 061+ 036 069+ 045 064+ 042
@A 1 062+ 046 094+ 039 068+ 050
C20:4n6 S 1 ir 1r
GRICI ir tr tr
C20:5n3 S 003+ 016 004+ 014 r
A 7 002+ 008 002+ 009 011+ 027
C22:6n3 S 007+ 032 011+ 031 fr
OHA©) 7 0osa+ 016 005+ 019 023+ 054
Toldlné(g) S 612+ 344 676+ 429 538+ 3.71
T 584+ 38 903+ 338 693+ 552
Tofdind(@) S 073+ 069 086+ 059 064+ 042
T 069+ 069 102+ 045 103+ 084
né/n3 S1127+ 699 976+ 551 921+ 301
71035+ 495 917+ 210 917+ 461
1) Mean £ SD
2) number of singleton / number of twin
3) i frace

S: singleton pregnancy group, T: twin pregnancy group



(Docosahexaenoic acid) ¢+ EPA (Eicosapentaenoic
acid)x= 1/32712} 2/3i27100= wejolrollA] A%l ot
A Wokom, 3/3%7]0 WEfjol2: A %] “]a@i &
glolroll A W3kt). n3A19} n6A] X|Aake] HH B 1/3%
70l ool A Wekar, Al 71zte] OVLE‘A% el
ol A 2 0|, n6/n3 AT AFB)ES oF
of| A QIAI7]Zto] A% = nlgo] 7HAsigint

4, ANES g QAR T AR Y

a7 FA XA ] SFA, MUFA, PUFAS] 24
< Table 4048} ko] M= FAFSIATE 718 AAke] =

Table 4. Fatty acid composition of serum phosphalipids of the
subjects during the trimester of pregnancy

1 stfimester 2 nd trimester 3 rd trimester

(N=21/227 (n=2421) (n=1216)

SFA S 516+ 46" 513+41 50044

T 488+26 484+31 506+ 27

MUFA S 221+19 211+39 213+ 63

T 211+30 220£33 21031

PUFA S 263+48 276+43 287 5.
T 301+37 273+£50 28550

C18:2n6  S* 106+ 28 129+ 31° 136+ 2.6°

(LA 122426 122+37 143+27
C18:3n3 S 13+07 13+09 12£05
(@-LNA) T 14+08 12+04®° 08+ 03°

C20:4n6 S 37+ 14" 42+16 49+ 23

Y T 54+16 47+17 50+ 1.1
C20:5n S 19+17 14+18 09+06
(EPA) T 19+ 14° 09+07° 06+ 02
C22:6n3 S 26+04" 27+09 28+15
(OHA) T 39+ 1.1° 30+08 32+ 1.3%
Total né S 178+ 39 205+ 46° 220+ 47°

T 208+38 206+48 2274

Total n3 S 86+27 72+£31 67+ 14
Tk 93+ 19° 921220 58+ 1.4°

né/n3 S 23+08 34+ 16" 34+ 1.1
Ttk 24+ 07° 23+04° 40+ 08

unit Area (%)

1) Mean £ SD

2) number of singleton / number of twin

S: singleton pregnancy group, T: twin pregnancy group

*, Rk gignificant difference among 3 groups

(*: p < 0.05, ***: p < 0.001)

1% significant difference between singleton and twin preg-
nancy group

(" p<0.05, ™ p<0.01)

alphabet: values with the same letter are not significantly dif-
ferent among 3 groups (*: p < 0.05, ***: p < 0.001)
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S Al R

92 Aein ok 93 2449 LASH n6 A
29 QAVITIO] AFRAFS fH0 J5HY
(p €0.05). n3 AFARR] a—LNA, EPA ¥ & n3 A
29 ekl Al #7148 frel el olsk ghe.
H, 1/3%7] BER= /3871, 3/387]0] 453 Qae]
A vl 290] 1hasilck. Beloket eloke] 94 <14
9] Ak 299 Aoli= 3/387el Wefokre] a~LNA
F7do] =9%aL, AA, DHAS] F53= 1/3% 71014 Zefolrt
o] g0k BAH frelgel ekt (b < 0.01).

F n3 AP FEE FF BT YA 204 F12
255 vigkow], 53] gejolre] ¢ 3/3%719) f2l4
0% 72313t (p < 0.001). 1/3%719} 2/387]9] % n3
A 2 W8S Aol Rt grlokreld o ke
o, o] 913} n6/n3 Hl&- Arfokel A BAL0R £
3 1A ek < 0.01)

r‘r’

oz &

5. DL

Table 5049} 2Fo] Ao date] Hat Ael 717k Tl
ol #h A ejolrellA] Z17F 39.4 + 1.65, 36 + 2.25%
A1 Aol 7 9l eH (p < 0.001), Y4l F BA<] A
S5V A 2471 14.0 £ 4.1 kg 17.1 £ 59 kgl &
Aeflokrtell A o8 02 E30th(p < 0.01). AlAJetke] A
Al BEAFS Deob-S 3447.0 + 462.7 g, BElokrt]
739 Allob= 2578.8 £ 349.4 g, A 20}= 2497.8 +
316.0 g2 EA14 02 Fo8ldth(p < 0.001). 4+ 3 1
W7 5ol 217 S E ot g dllolrelld 8.1 +
0.6 9.0 £ 0.6013, elolrte] 7% Al 101= 7.9 £
0.9 8.1 £ 0.8, 4l 2= 8.9 + 0.99 9.0 = 0.7031t}.

Table 5. Pregnancy outcomes of the subjects

Singleton pregnancy  Twin pregnancy

(n=57) (n=159)
Matemal
Gestational age (wks)  39.4 = 1.6M*x 365+ 22
Pregnancy weight 140 £ 4.1%* 171 59
gain (kg)
Newbom

3447.0 £ 462.7*+* 2578.8 £ 349.4

2497.8 £ 316.0

Birth weight (kg)

Apgar score 1 min 81x 06 79+ 09
89+ 09
Apgar score 5 min 90+ 06 81+ 08
90+ 0.7

1) Mean = SD
**, *xk significant difference between singleton and twin preg-
nancy group (**: p < 0.01, *** p < 0.001)
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E ATPEAe] Al d sEet BMI 52 20.9, 21.32
TR BT A SR Felelon, Al Suzuki &
(2000)0] Z=AFsE Trefjote} o} QAlF-2] 914l H BMI
L & Areh st o]l BMIZE 191]9h1 o4&
A FolE 2A4rst 9J¥o] =11 (Vander Spuy 5 1988)
A A BMIg) Al78o} Alsah= ok o] glorms
(Joung 5 2000) 714710l 27 AlF& A5k 7ol A
F21R1 Al ZAte] FolE o8t de2 AAHjolro]
ol Rt 52 AES BN HElokr] 757] F9t
o] fFoF o =Rk (p < 0.05), A PAIF-2] 457
9r 123.3 mmHg¢} Bl w3 S v (Ahn & Park 2000)
B TR PEgITh 0 T iy} ol =
2EY 559 49 dejo} A Ko}t Aol EAoA 2]
o= Yok 212-(p < 0.001) g2 & whudy}l o
Y, SFREY FE0] A dEjol BA| R gEjof RAeA
oo ® Wk 212 (p < 0.001) HElPAl Al TEfIAl
of vlste] N F FThFo] W] witel FR 2R, 3
L, Rl a8 el e] gl o] s 7hA
sh= A3 dAJgtckar & = gltk(Mares 5 2001).

A2 o7 QA of| A BLA| 2] H A e] ghke- vl
21 e STk el glom B At dRke] =
A2EE T = Hlolro] Dol i) f-o)d o= =9k
THp < 0.05). QA7) BAl= dH o) FHAEEC] SVt
of glotelAl Ay o] T2AAHES T8k, AAHd
28] Z-9-= TEjAle] Blste] 292 Eljofe] ARl
G PIEiA A SRIAHE FA7E G220 E Akt
RO R AlgE)

AREA O 7 Ejote] 7t F7FE AR XS Aol
7oz deA 3lon (Luke 1994), ZeEfdalolq drefed
2B} A7 |7t Zo Rtk o2 7237 vk (Suzuki
% 2000; Lee 5 2003). & AT M = e LAl FF
AER717r0] 36.5 = 2.25% el JAle) 394 + 1.6 5
o fo9 o2 g3kt (p < 0.001), ol A 59 o]
2 Q7R o AeA] Jost A e alefl A kel

< A et Tt w9 A shte] ol = A
Zrt, 2 AgelA] AEIAAL Al BA)Q) AlFE7 o] T
PAale X} fo]4 07 F7FetsiE=] (p < 0.01), eI
28] 749 Park 5 (2006)°] B 1%t 12.7 kgl th= Wkl
Jang %5 (2006)°] B3t 14.2 kgh th= A |0k v] =519
IOM (Institute of Medicine 1990) 9|4 A|A|3F LAl A

>

7474 BMIRI Jaloll Al A== 11.5~16.0 kgell 3191
c}. el A1) A T Al O Al ol
Ueh =] A1713E 510 & Alea7FERS 16~20.5 kg
o] AAsictar AAskaL ok (Suitor 1991; Luke 2005).
531 2500 g oV 2lols Extke] flalA] Alofe 18 kg
o] AFZ7H7F BAH T (Suitor 1991; Smith % 2001;
Luke 2005). 2 A& 17.1 kg#= Hlw4 o33k 4
Y7b vebst, el A Aes RS A1k
AAgete] FA Al Al G3E = 7 7] whitel -=iv
2} e QaliEe] A el Y= nia sl AlSS 7] 7]
& k= Zlo] B asirta A7)

AT A3 Aot A Al AT dElole] -
3447.0 g, AHjol= A 10} 2578.8 g, Al| 20} 2497.8 go|
AT}, o= oA Rae whejol 3048 g, AElo} 2419
g HTR= ok} =9k o (Suzuki 5 2000), $-2v2ke] Lee
5(2003) 2] Aol Hare A Al AlF 2270 gHth o
X el

Bt olyA] 3= AAejote] B9 =l A
715 (KDRIs 2005)¢] =] 2 547F2] 89~91% 7
T2 gejolre] 80~86%X T} ol AF s Ao AL
=o] Yu & Yoon(1999) 9] A Qlal-& tpdo= st
AT Ao} v W FE o TEfIAL] 7= ool Tha W
Folar e Q1o 9= vlse st A3 13Utk Kim
5 (2005) 2] tl7AS AAIK-9] o= A F =) v]ws o
AAl 710l 7 =& dEF AFE Bol 2 AT} fAlst
STk Aelof Qale] efu#] sk AalA QA o= A
Zo]AF Brown & Carlson (2000)2 AlEZ71 ) g,
B, 2bg, oAl S0l 24 STl A thEYdal
o= g &o] TSl Al BT} St ofof ghthar AJAISE vt
21t} Rosello—Soberon % (2005)2 #AejelxlH = 20
kg®] AsS7tel E23h] HsiA a7zt F DAl
X} F 35000 kecals o AdFallorst M ar) Qlrka Bl
ot S, S ALY A 150 kealEs v A F slof 31
= Zo|t}. wheba] -gjubeke] thejglale] #sth oy x| e
2 T AAIT-] A7 RUER R Agote] E48 A
AE S TRl FHE Este] 2Esth 7o) vl E o
oF & Zlo|t},

i HH = dEjore) AEfokrt 337 B §el o
oF 217 715 (KDRIs 2005)°] 23+ QJAalo] FZd o
54 g ol Ak AL, JulS ste] 2xF AF7F
HE 1/3%8715 Astas A3 70 ¢ @Al A
F3led Park & Ahn(1999)¢] Bk A JAIF-2] 79 g
I AR o R st AFANTE A AFHES Ht A



o= gejolro] vl Wol A sk A ow vEReH, ot
A Fol| A AR AAF-2] A AFH S 1/3%7] 34.9 g,
2/3%7] 46.2 g, 3/3%7] 46.9 g2 (Joung 5 2003)
o9} Bl WS w £ A chefole} Aol S B
AR wE k] AAE AFEkL Ao, olvA] A8
2 RS w= dEjolte 14.0%, AHloltS 13.6%%
AFBEAL Qlo] 2041 o) 431 Fi o] Ake] o] A%
HIER1 15~25%° % w2 A] Zsl3ieh. Hat el 2~EHE 4
FH4FE Kim & Paik(1994) 9] $-2ue} Uuk oA ofl 4]
AP RAE 219 mghoh E4 =9k Sy} JAaly <
TollA2] 239 mgHUE 2 A0 2 YE o™ (Ahn &
Park 1996), THellolm R o= Aejolro] o] wol A4F 3
Aal7)zre] AgEG5 o Eol AFshks Bl

Ao AAHF TS 45.8~69.7 g0 7 T thE A
Troll vlate] A sk = Aol vlal] T AHAE A
FHL 20.6~34.6 g0 7 WA Yehdsd ik o g ¢
27} Jok4 B A] AREEF CAN—pro 3.09] AHH4t glo
E] wo] 27} kA okot XAk A F o] A F | Ao
2 AleEn)

9 By Ake] A4H %S 2 Han & Paik (1995)
o] vkt A3Q1 oA T Bl wEkoE W ot} HEjolr
5% LAE oFF 9@ A3, a—LNAE oha 34t
EPASE DHA, AAS] AHBE A7 JAlT-s} vlasiolE o
- A 23} (Park & Ahn 1999). Hvt n64] X442
A =9l 3715 (KDRIs 2005) 9 vl dS
, SR B A F o] o]dll AASHA mIAA] Halsic T
&t chefjolrt 3} Aol ] n6 ALY o x| AHH|E-
it 3.0~3.5%= AAF v1ER] 2.5%F “F3|sIIANL,
2] n3 AARS] oA AdH R et 0.36~0.40%
2 AFE I A= 0.5%°0 L= AT n6/n3 AWt AF

&2 KDRIsOIA= ik 43Q1 702 4~10S #33t
131, 241 Al n6/n3 W& FaliR vt glot, e 7|

xket A} 4.280] 4
3

=)

fl

A=)
;0

Asickar 3 = ok, 2 A+
F= n37 AgAke] 44371 vl $55319 n6/n3 A
0] 9.2~11.30% 7|FAE Zw Hojuth 1Al Al
T wEsAEe] AH 7 STt olof ellE B
Azst AFSEIE 1B A2 Aal 7419} Ejole] i
gl ehlige)| = grkeE ] Zeke . vl sk Al
el O v 27l o] A AH7F 2 stk
Y} (Olsen 5 1986; Olsen 5 2000).

+ WEjols} gEjo} Aol Qal 7 EH <l
S AT st Al o432 I
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SFA : MUFA : PUFA = 50% : 16% : 31%% ZA9
vh Qe 2 AFA Y} dejolt T Aol e SFAE
48.4~51.6%, MUFAE 21.0~22.1%, PUFA 26.3~
30.1%% SFAx A1 MUFAE T 3301 PUFA
T 2w SISk 2 AR A EF QIAES] SFA,
MUFA % PUFA A4 81 Ahn (2003) 2] 7|31t
BAeA AR "] Ak 2497 FAREA T

Ank oA 9] I3 ) n3A192} n67] AAke] FEE 217}
3.8~3.9%%} 38~42%= A7-¥]o1zl v} ek (Kim & Paik
1994; Han & Paik 1995). ¥ <1-2] Aefole} whefol ¢
A B EH n3A] AAke] s Auk H1dAl o5
U} =941, n6Al AAE B W =X 2 Vel

Ak Aol oJA o] 3 LAE 32.15~35.06%, AA=
4.76~5.81%, o—LNA¥= 0.50~0.52%. EPAX= 0.58~
0.65%, DHAE 2.38~2.69%% ZAFE vt QtH(Kim &
Paik 1994; Kim & Lim 1995). T3+ 519 th2 ¢ tof|A
= LAY 27.68%, AA> 7.61%, a—LNAE= 0.63%,
EPAE 0.71%, DHAY 1.57%%3L, n3A4] A WAake
3.94%, n6A AWARE 39.47% o]tk (Holman %
1979). 2 A7 Ao A= n6Al AAK] LA= o]59] &
HE o Ao M Rt #A3] wekar, AAE AR 5019l
], n34] Al a—LNA, EPA, DHAS Hk= 0|59
ARk Aol A et A& =3k}, o] 212 dAle] ARl A
24 W3tz eloPd S Sl n3A XA 27 SRS
sk 2107 ®el),

Jal F Atk oA Wt} DHAY EPAZ-S- PUFAYL 3%
sh= 2 A AR S7ksks wRol glom (Al &
1996), LA} a—LNAZFE X sAitko 2 ddkeh=
& Suljshs &40] Aol S7he tiA vlEE Zow
o} LAE AAS, a—LNAE DHAZ gHdsh=t], LA}
a—LNAS] M8t g4 M2 AAH o, 71 £ Adnky
o7 uj$ gt} (Hornstra 2000) . & Aol Axlkel A
Hp GejAlR7E 8% 142 n3 A4 DHAYF 3=
i1, Table 3e41 8} o] AAZFE 2] A3 =] 2ol 7} 9
Sol% Eetal 1/3%719F 2/3%7]0lA Tefdal R} %
Bl AlelA 5 Q1A L] F n3 AAte] folF o e
AL (p <0.01), BA] A ol 5= AA, AEld
21 Al 292 Elotell Al Fasliorst n3 AWHike] Qo] W
obA] a—LNA®IX DHAR S| &y & Sullsh= a4
ol ¥ ke o2 AlRgr). &, desaturation®}
elongation® 2 Q1 J U n3 Ailo] S71et A=) ey
2807 & ¢ ok 2k e AA1e] A F n3 AW
b EE7F 1A 3/3% 71014 3Bl sk thE

Of



562 - srefokel el o} al-e] Apak A H o} FA A Ak

= H3eH], o]5e Al 27 ek= 53] S0l Blok=
A zeAlol] T4 AH ] A4S Alatete], eI e

07 &t s Fa8A] Fohal 2Ako] HE=E 7o
= RARRE O B e
| wiel] eIl 3/3w7] BA| %9
7 AR L] AL FE7F oA e A v A € A
olg} Az}, B3k AEIIALe) 3/3%7] HA XA 2] F
n3 AWAkS] FHaE Abgte] o] eks Zjsto] YAal7|tte]
A7def| 71o38= trienoic PGl 445 7AA1A TE|RAA]
Hop oA oz Aef7]7te] ghobd 2Ake] AabE o] Al
71 o) o)l fetal AFEEI T (Vergroesen & Crawford
1989; Simopoulos 1990). 12|t} o]2]3l QlAlxLe] Ak
A1 A AAake] WSt ofy gl AAFZHE] 2 n62t
n3A] APk gofz o] Ak o] 53 Sxlof ek
= = T W Wl A TS e el A
o]t} (Elias & Innis 2001).

Aol A= 2403 3P 149 AR E v oR 2
o] ZAP} o] Fo) 57| wiitel| 2o]e} i X, Ao]s} ¢l
AAzpete] ARaAE Bl tha F27) ek =%
2413F 374 3 o] ARE BEUR wY | i

A

¢
filo
ko

-

ol
Ok
X
10, I-
N

=

oM &= FEj A BT AEf7131o] ZaL AAIER AeE &
Ak Al AebrE v wiitell Adei Al Al n3A] AR
2 n6A] AR FEL] T HAE flal e Aak
o] Al A= Foll BETE Aol lvka Abs T

Stammers 5 (1989)2 X772 AdolA BAQ] A9kt

AR} Eote] AAYY vl FLH LAUS FIR
ik Glek. Q1A B A A 2 S A ) S SR
o] g Bast /)] 9T F F Y2 A

A
we] Wsh= ol 713 T Hole] S48 Al Al 7 2 4
Aol Qo Bt (Luke 5 1993; Luke %
1998). wjebA] npgalst 91l A¥E o] E7] sk mAlsh
Ejoke] 2 ok 218l NS 27 st AAL A F &
AL AFH ol tish A7 55 U5 7lsiE]ofof & Zo]
o, Ak A o) 3 X o) A st 2| A3k el B

2E fFofof & Aot

e

O Ol H
2% 3 a2

2 AT

rr

9]

o

QJAlel) <53k eRIALe] A oJF 4

£ otz Ak A3 2k 3 A L] Ak 27
A5te] Al 271 BA|e] " 2t 242 ke
w33t

1. A7oldRte] Hrad=, A%, dal W A, dal d 3
7t BMI 5 Wefjolr 3 Aok, Al #7871l 1214
Q1 zfo] 7} det. Aeokre] 4571 Ik 122.2 mmHg
= Ejolrte] YR oA ow E34th(p < 0.05). 8
% FHUAEHES ol d) Aejokr 27 it 233.6 mg/
dL, 265.2 mg/dLZ Yehto ] Aejolatoll A o8 o=
=91 (p < 0.05), ZHjolte] & Wild 5= 6.2 g/dL,
kR L 3.6 g/dLE WEjo} RARTE fo]2 o7 gkt
(p <0.001).

2.4 8okrte] et A AF = 2017.9 keal® wHefolrt
©] 1818.8 kcal B} tha =3ko} 221 Afol= ¢l
oh g, el A FYAEHE, Al AF T E A
O 7 gefolte] Hgl] Agejokro] B Wol A3 sk A Eo]
At

3. A 37T A A F R A7) whet o)A
Q1 zfo]7} gl o, defjotel Ao} Al Yt Tl &
AR O Z = ot EUARE 1/3 70l M= Thejohr
o] A AHA 7 vhas Bokar, Ao 2/3% 719} 3/3
#7]o TFA, SFA, MUFA 2 PUFAZ2] AFafo] E3tt}.
n3%} n6Al AARe] HH L 1/387]= wejoltolA]
Tha =2 A0 Al 71310 A8E 5 Aol
A 322 73 Fo]%]th. n6/n3 AWk AF B2 ol ¢
2 SN2 A5 v]Eo] sl

4. 92 3271E " A AAE 24 5 SFASH
MUFA % PUFAS] 242 A= 79421 Ato] glo] A}
a1 ar, 7 A ake] 2448 dhejolte] % 91X 4] LA
9} F nb AYAF 232 a7z AETF FojA o2
253190 (p < 0.05). n3A] AHARD a—LNA (p < 0.05),
EPA (p < 0.05) % F n3 ZAHAF 24 (p < 0.001)- *3El
A A 2718 Fe) ARl Zfol7t QlojA] dal 7= Z
T rasieitt, deokr et Aol 1kl 3 XA A
WAE 2ol ZFol7) QAH 2 3/3w 710l i dEjolt
9] a—LNA2] 24o] 1§ 31 (p < 0.05) AA, DHA?] &
5= 1/3071004 Aejokro] ot SAA frelido] vebst
hH(p < 0.01). % n6/n3 B]E2 Aefolre] 3 144
oA FAF SR F-2oid A Wkt (p < 0.01).

5. 3+ A7 17 ol 39.45, AElokr 36.57
2 oAl 2ol gl e (p < 0.001), YAl F 2A<)
ANFZ7 e A 242F 14.0 kgd} 17.1 kg O & Aejolto
A 92 07 =9t (p < 0.01). A ofe] EAY A] Bt

i

= e £



& gElolre 3447.0 g, Aol 7
2578.8 g, A2o1E 2497.8 g2 FAZXC=R
(p <0.001).

o1ge] At TEIQAINE] S nlFa) ki) A
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