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Abstract

Omega-3 fatty acids have been major research interests in medical and nutritional science relating
to life sciences since after the epidemiologic data on Greenland Eskimos reported by several researchers
clearly showed fewer per capita deaths from heart diseases and a lower incidence of adult diseases.
Linolenic acid(LNA) is an essential fatty acid for human beings as well as linoleic acid(LLA) due to
the fact that vertebrates lack an enzyme required to incorporate a double bond beyond carbon 9 in
the chain. In addition the ratio of omega-6 and 3 fatty acids seems to be important in terms of
alleviation of heart diseases since LA and LNA competes for the metabolic pathways of eicosanoids
synthesis. High consumption of omega-3 fatty acids in seafoods may control heart diseases by
reducing blood cholesterol, triglyceride, VLDL, LDL and increasing HDL and by inhibiting plaque devel-
opment through the formation of antiaggregatory substances like PGI;, PGI; and TXA3 metabolized
from LNA. Omega 3 fatty acids also play an important role in neuronal developments and visual
functioning, in turn influence learning behaviors. Current dietary sources of omega—3 fatty acids are
limited mostly to seafoods, leafy vegetables, marine and some seed oils and the most appropriate way
to provide omega-3 fatty acids is as a part of the normal dietary regimen. The efforts to enhance the
intake of omega-3 fatty acids due to several beneficial effects have been made nowadays by way of
food processing technology. Two different ways can be applied: one is add purified and concentrated
omega-3 fatty acids into foods and the other is to produce foods with high amounts of omega-3 fatty
acids by raising animals with specially formulated feed best for the transfer of omega-3 fatty acids.
Recently, items of manufactured and marketed omega-3 fatty acids fortified foodstuffs are pork, milk,
cheese, egg, formula milk and ham. In domestic food market, many of them are distributed already, but
problem is that nutritional informations on the amounts of omega-3 fatty acids are not presented on
the labeling, which might cause distrust of consumers on those products, result in lower sales volumes.
It would be very much wise if we consume natural products, result in lower sales volumes. It would
be very much wise if we consume natural products high in omega~-3 fatty acids to promote health related
to many types of adult diseases rather than processed foods fortified with omega-3 fatty acids.
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o AE AN S P FAE WA 3ol &3 Ab
Ho] ZH2E ¢ qlslse] RuFglr] dFEelth?2). of
2 & A7 AT FAA A AFALE A A RE FA 7} = A
o AE A Fe] SejulebilAx Al Al AH
A 1915 AR 34 A 22 el A o] AW ] ojupat
A 5 Aot 83 dFHAls) = gt

#Z 71574 (functionality)e] 73}l A&5F<] A
o] @A slE| 3 9l o]= ¢ Aol A fe w3A A
uhite] FHG A|F 2 24 AEAH F ) FH(soybean
oi), o}rk_lf-(linseed oil), A ZFF-(rapeseed oil) T
A A RA e odytal 2] 5o 2 A mofe} g
slod 2)&t o ofofst S FEFofolA] BEI] I
=2 gl Al EFolrh a3A 2Hkito] lAo] vz A
33t g e e Folnos 84 S4AE
A3tA 71 H 4w -$-3]-8 el 8L atherogenesisell
23 98-8 935l granulocyte$t monocyte 71
T uslEs Ao 2 ghe 4 oh3). ol 2EL- w34 A
Hhito] ol Aol Wz FRF o s o] & 4]
Fol Foste Aoy AT AL I ES R
WM E =9 E o] AR 715 A Fe] FAE
FAEFNE 2 AxgAL 979 S o4& ALA
2.2 AEE I e FAlt gty EadlME 03
A Ao Aslatz] EXu alH ol vAE s
23t o] B T3t 034 XAk 7hE s A AE
o AT ML FE o]l 5 AE ATHE AR
24 A g A FE AL S ety FUATE &
w2 $Estuat e

@3A| X|ehaMnl cHAE E=M(Essentiality)

Burr¢} Burr(4)7} 55 A& S pxuike] £
5 728 F 2] ol = w64 244 linoleic acid(LA)
FA oz Aukate] dfAdo] ZhxE 9l o a3A A
4k 2 A4 da-linolenic acid(a-LNA, C18 : 3)7} &
2] g 712 10053 Mol do) x| =k a3A] x| HH4ke]
Al a~LNA Bt} gbhalgo] o A3 o]FF Yol o] B
<2 eicosapentaenoic acid (EPA, C20 : 5)¢} docosahe-
xaenoic acid(DHA, C22 : 6)2] < &o] 4= =8 Fof
A ZdzEr] AAF AL wiad HZe dojvh
2|k Ak(fatty acids)2 | 9h(lipids)e] 7+ 2bd&t
2= A A XA} 'h34 A (hydrocarbon) 2 ©]F¢1 A
2.5 2 A Ake] K& Eofl 1709 7F2B-A7](carboxylic
acid group)7} g1 £2}41-& R-COOHE # A%k} B
5 A g2l 4240 A R824 o] A FY
fr¥-off de} 23R ubAbs} B 23|94t o 2 s 4
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sieh. BE3A AR B2 Wl Ul e 2 o)A
O] FATE 7HX A Al AL E o] F A 7o EY
= Aukike] 7)stelAd A Al W4 geometric isomerism)
o 28] cisHolvt trans¥ 9] 7|3to| A7} MAI= Al
Hel Ao Fof] 281 223 A dutg oz
cis¥ ol transB-& ¥ 2 a7 A uH(fat)
oJit Al (oil) el A AAVA =}

E 33kt o] B8 R A 3E A2 d e 48
7FA] whgo] 9l& 4 9l A AMS-EH I gl e A
2ol &7 W& A At me] Tk o 9%
e HL7(-CH) 2 S8l 713 717k 91 Ao sl &
&7t HExL o) FAE /1A o 1 Ao HIEE R
o] X3RS o] B-& I H sh Zlolh wElA] of
o} -2 v o] whe} wwE 79 03, 06, 099 3572
B2 BE3AALS FE-3HA] = 7 AldE A ubakE
E& 27 22} 03 Al ol S8k AW linolenic
acid(LNA, C18 : 3), eicosapentaenoic acid(EPA, C20

1 5), docosapentaenonic acid(DPA, C22 : 5), docosa-
hexaencic acid(DHA, C22 : 6)7}, w64 A% linoleic
acid(LA, C18 : 2), arachidonic acid(AA, C20 : 4), docos-
atetraenoic acid(DTA, =adrenic acid, C22 : 4) 7}, -9
Al A ¥k 2. 2 = oleic acid(C18 : 1), eicosatriencic acid
(C20 : 3), docosatriencic acid(22 : 3) 5-°] chFig. 1).

e}
LINOLEIC ACID (18 : 2, w-6)

HO[C\/\T—/\-'—‘J
0
ARACHIDONIC ACID (20 : 4, W-6)

HOWC
O
DOCOSAHEXAENOIC ACID=DHA (22 : 6, W-3)

Fig. 1. Structures of some 86 and @3 series fatty acids(5).
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kg Alol 2 4E] A F wl A& A AAe] Ad
=] I (growth retadation), ¥ ¥4 (dermatitis), X7k
(fatty liver), A13<4} (kidney lesion), 4153 23 2
Z7] Al 5o A Aol ite] =gl o ozl gt W4
2 linoleic acid, linolenic acid ¥ arachidonic acid 5
o] Bx syt 45 75 AFFsE& o A
A"y 3= Aeo] YA n2y o] & EESIA| AL
o} Heade] iR ) T Ao 7% 44
2 S8 FF w6A A4atel o4& AMA=Elgles o
whd o g Auzt F3d AAz|ed Sof 3t w3A A
whakel] oJ gt M A £ A gstel & A
Aoz AT Ao A 034 X ukate] A=
< o g AR o] TR 2 HRE2
ZAYF& AR S A AgE AERA o34 A
Ate] A Ao] & &3 S g5H A3}, vA
AFA 9] electroretinogram, A2 &4}, A7 8H4 7] %Akl
(neurological dysfunction) 52 ¢ArZAte] H& = g)
21 (6), e1= % A-F-(infant primates)d] 7-$-ol= A
Z, A5 QAT AA gl on A A b
ehd datEAs 5Ad S A A e oS (S
%IBIE) (polydipsia)e| viebd<ro] B sk,

5| 0374 X uhite] XES o) 2E = A3t
w3t} QIAkA W H-E ZAR 034 A4ike] A oFehA
F8A0) v 8 2= 3 9l o) w3A] A4t F Ak
E 233 uHite] EPA, DHAS] A A of] 38 o Alx4] of
93 A7 g3l Linolenic acide A3 Al o) de]
FEH Ve Y AT i, ASF T U A EAA R
9 AR aF) v 28 FE2 FHFY o
067 A Hakel] vlal] A]Eol] Al o2 ExFe gl
wbA EPA, DHA 5 uvirle] s]2%, phytoflankton,
A F 2 vl ERF T ZEEH ] gl A Aol A
DHA+ ¥ &4, 52 (retina), A AH(spermatozoa)°l| 32
FTE2 &30 =3 A AR A Aol FiE o
3TH®).

Linolenic acid¥ triglyceride(TG)<} cholesteryl ester
(CE)ell esterdd A}eR & &)} phospholipid(PL)
o e 2% esterd ¥ stz oith EPA¥E TG, CE, 2
PLe ester@ ¢4 ©1% 2 3l 2w, DHAE 759 &
43 ¢lx]A 4l phosphatidy] ethanolamine, phosphatidyl
choline ¥ phosphatidyl serine Sl 7}A E481A4 &
frEe] glch a3A Agatel 2o FAER S ol F
= dA AL YA} 22 o] YpelxpEa ol Pkl
A4 AR s 44 75 e 4&
< gtz o).

A LAE U39 desaturation® elongation &7

£ ¥ AAZ A¥o] F| 7 INAE= EPAS} DHAZ A g
o] El&d o] thatupa o] whgA A= A leukocytes
o} Zro.g Al o] FpA| Ak 2 FE FAM L
2 a8 A EW F242o| 4] desaturased) H3)] A2
ARBA ) gl A Heb 28l 4-49 4-6 desaturase
= 714 24 067 XAk 2ot 34 A4 o AlsEt
= Aoz velton(i0), LAY LNAZ Y& AA
<} DHAZ A& S & AL 7] & 4214 $td elon-
gation®} desaturation I3 o] A2 o] FeIA &= A
o} o}yl B-oxidationel] ¢}s) A= & AMA i
14 <l retroconversion(d #3 )e] 9l&e] grs AL 3l
tH(11). =, 3 9) liver microsomed o188 oA
DHAZA 0] C22 : 5a-3|4) C22 : 6 w-32.2 A A 1t
Eol & 7o) olz} €24 : 50-3—C24 : 6 9-3— C22
6039 TAS Ax BEzlcky deh(12). #Hst
22064 AHAE C22 4069 C22 : 5067} B~oxi-
dation® g3 G54 &&) C20:40 65 AE
= glgro] B s gl oh13). o)’ A4l drlEE5A]
whatel A28 A HA F B-oxidation TR L per-
oxisomesol| A dolube Ao g X = v uetA C22
15068 C22 1 66039 AL peroxisomes®] A
g 7) 5ol & ol m A A ake] AR Ao}
(inborn errors of metabolism of long-chain fatty acids)
8l Zellweger syndrome} adrencleukodystrophy 2} %2
£ A" ol A peroxisomes?] 7]5o} A&A £A =
gl&o] w3 B.yE glth12), W o] ¥ AFAHA
o] peroxisomesol| 4] dojvbe o] BAE A olE
A3 X2 DHAS Fo7} 4 3g 7145 & 5 3l
oz} 28t oz oo ik A st AT
A77 % LFEE dFgdes 1
g# F o) Al cholesterol A # & ®o] A4 3% 45
%} A4-6 desaturase®] Aol Zt4=m 2 23 AA(20
$406)2 LA(18 : 20 6)8] MAdo] 234w =8 A
W) A o EE X A FEA FEE ALl A
sl Ao) Foll & Aoz eyl F 2
A} A7 B el -5 EPASF DHAE wel 4
H g A LASH AA AlAle)] o} & 5 Aubate] €7
# 24 F Fert AsshA He ubdel LAY AT
we A F2 = LA AAL] B R ASEig] 0w
EPA% DHAY g5+ Fastgh diyie A 84
Al 8-fr3= LNA §skol vlmd J o LA g Fof
A AV} 5 LNA geke] ol f & A4 42 Al 95}
2 244 LNAZ ¥ EPA¢} DHAS §42 A
LA Z1ek(14). wpeba] o] = §rFA] Alukate] W5 g A
= 238 o2 shvle] RES 2AF Sl ol E



164 SEDRESESREL

F Aubaty) #Y AR A o SO EAZ A
FH 3 gl

LAY His e I ae oF 1~2%2 49

+4] Holman £(15)2 LNAZ} #&% ZAE/5
total parenteral nutrition(TPN) 2.8 353t oo}l Al
A LNA #22] 7 %8 B usng4] LNA 4 87
2o ek 42 05~06%etT 3kt Bjerve(16)
£ 499 LNA 82 8732 93439 0.2~0.3%,
24 ol B 23R ALY Ha Q7S A A
01~02%=tx ¥ wsledch 28 LNAY 3238 o
AP F o2 ol 034 At A #gF L 7-3FL ohF
AA = o} QIR ekow ulaA{ a6/03A A AL Bl
= H&s] g8 9lA gemz oS g dFvt F
ggzlojol & Aoz nwar),

o3%| X|gAto] 2lxof o|xls A

034 AHhae] Aol mlx& gl g ATt
B4 5}5]7] AR A& BAR 2UAE o 2724
2 Aoz AN dgzal A, Aot A

Soll 3 037 AHaE ge] A se A3
oA BAENAsE & Al A s ol Wy
o] Yokgo] R uElA ¥ ¢vh &, 18009 9 1
WE o] A7) R FellA] 25 Tk & 3F el A AA
o] A Hol ws] 22 717t F Wtz AN AA
4073 8] a7t BT 7). ¢4 Bang
E(18)2 Wivtz s} adAE o a7mal 71 F
Zo 28 E ¥ 241519 =] Table 1o Vebd u}
9} o] & FHAHE g2 Y 100ml etz
o] 273mg, ol &7 2 leo] 233mg. .2 Wtz gl A <]
S AEE ko) ol A7) E el u]8] 40mgelvt Hl &
ot FAALE Hvt=dL 129mg g o A7 B4l
o] vl & F3 72mgolvt ¥ A Yebykcl. o]2j gt bl
e dale Asnry) $s) etz a2l
Alo| A" A3 HFefol W F kAt F 7 AubAk H]
& A Z3(Table 2) ol 272 elS& E3pA 4
2 &2 8] AA AFHst L, P/SHEE dleta]ld v
49} A el e o] 5 F k] EF A
212] 2o Aol 9] Apo) & o A7 Bl F HHAAF
ql o] &) 45 gl EPA, DHA £9 o34 A4
Abe] ko gy o9 ¥ A7 ol F A kel
97} Qe A& oA Stk o] & AFH 22 8
o @37 Aukate] QlAlel] # A& G 7t A7t
At 200d Eqb @bs) o) FolA gt} Parkinson 5
(19)& W27t da] -9 Zh o} s abrhel] AF3te
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Table 1. Total cholesterol and triglyceride levels in
Greenland Eskimos and Danish Men(12)

Mean values(mg/100ml)”

Type of dietary fat

Eskimos Danes
Total cholesterol 233 273
Triglyceride 57 129

YFor both differences, p<0.001

Table 2. Percentage of total fatty acids by types of
dietary fat in Eskimo and Danish diets(12)

9% Total fatty acids in diets

Type of dietary fat

Eskimos Danes
Saturated 22.80 52.70
Monounsaturated 57.30 34.60
Polyunsaturated 19.20 12.70
P/S ratio 0.8 0.2

809 9] o A7) EAEH v DFuze] At S
v 23k =) v1d Tl vl &) AFRlAA & A
@3A A|uAk ekt EPA, DHA §abe] bzt 43, 13,
6.8u o EA et o] w8 o] & A W42 FpH el
Al F9 g} datel] Abe FRlAAIA o 4] e
et o2 g ] At o] ol a3A A uate] FF
dog & AL At AL A o159 £d
off Wiy BuE A7yt X EH o2 o] FoX|z girh

A F7A 037 Aukske] el Aol m1x] = o gk ol
3 AT At dibs] oeksh AR 2ohR] R i
2 R 2 5 Ak £4 o34 A4k F28
3o =uAs d4F dg 5 AR o
T 2 7ol wl$ At Qe A2 ¥ 3 om 03A
2| Hbalo] o gk-g vl 71 A& Y Fo A, F
# 2 8|2, HDL-choleterol, HDL-triglyceride 52 %
A B AgA7E A 034 WAL E FE A
5+ eicosancids & #3A zHg-0] 9l A $4 9
22 2 AR A ETAY A A B o=
Ae] A5 9 ke Jix oe AR vebygoh &
B 034 Ak Ao s o] Fa% A
2 VA e 53] o, 39, 7)e AA 229 A
wade] A el FE Fu ALE B FEUTH20).

034 R HH4te] A¥ A &) v X = EAHE F935t
7] $13te] B AP Eo) A EH 1 FollA o
2] AE L Aoz AN datxrAlE Avnd 2™
Al Al dd 14g2) 034 AuH-S A FHA717] $
3 A1 w27 400~500gS FHstH S o &
AZalg AAge 7 old AlgEoe] 7tag A5
Jehgon(2]) A4 AH7E 22 d8AAAME
AHg Ayl Baslgd w(22) =i vidgi=aledl A o
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d 30ge] BAl FHA FAEAT AFHHo R AT
Abepe] 50% A= ok k(). o34 A wkate] 4l
3R A2 E s J1HS P37 948 B
2 A7 YA 4] 28 Fxo] wisepals A
stk 2 wh(23)9) Aol sty Ao A Al o]
< 2 dy A=k 21% Eo = FostE AT
A A 718202} FTUZ A AL 5% E AVHA F
(06 34, =F4$H : 03 linolenic acid ¥4, E7
:@3EPA+DHA 34, o f)8 AH-3te] A9 A3
9] 71522 A }e] s ®A) o)L} o] 277 F
ole o A & FYAHEL o F FH9A £9A
2.2 Aty on S5pf Folo o fgAHd F
71 Jvedisich =3 €4 2AAA FEEFE offrdl
o 71 wel AaE e o) & Ak ¥ A A
7} 8} %9 -& EPA + DHA>linolenic acid>linoleic acid
oz vebydola st o) bt gH24)2 A& dAt
o2 Ao|AuH(F d3k A# o 30%)] E3}A T
B 32|k kg 7HA 312 w6, 0-3, EPA+DHA
5 2R 4 B A 157 F3td ¥A
W R s, X" 24, £ 292, malondialdehyde 34
o WA FEgS 2AR Ax pUER g -FH A
o2 Feke 03419 & EPA+DHAC 2 siAt f<
A Frbsld o ¥4 $A4A4 2] $2 = oA EPA
+DHA®| 2 aiA feAdA Fastedchar 3kt
3 o) a3A] A HHake) S ARy A8 F
E& o] 8-3lo AAZ AF Fell A Choig} Park(25)-2
O3A Au4ake] g7 €4 XA Aspavde H4as
o v AE L dolir] Y A A ALEY
A& 15% FEL 2 Arhela 064 AgAat FH o2
e 25rFE, 0349 2R FHege A,
A EE 344kl EPA+DHAS] 5422
= AAFE FoIst dYstgch ol f FH A FH
28 &3 HEA )] - ZH e B8] foAdoR
A debg s 24 ZH 2 E M3 542 0 3EPA
+DHA>® 3>0 6 2.2 vrebgtch =3 Aogf, o
F5, =2 F g A, AEp qlA) "] A4
Al 24 2 AT ZholjA o) A A HAkstel] vl ] =
-5 AL A e 26), 8 F | 2EHEH
FA AR Aol Fo9 A A Jehga ¥
T2 Az A Y A HhAF A M T A o 2] f Fof Al o
037 A bk Z7}18 T 06 A AR FF4stg ok &
o} 33 7holl o] A AAAEE gk e
Pl § F7} ol d4E Frlslgon EFHE
o] e 22 zhasigdch
olare] AFE Fgete] B of 03A A4t H
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ARz 29 26 S ] A3E FE3 2
At —ZH 282 FES AN AL G
gk v Ay e I Jd3E At
Z-& ol v] HDL-cholesterol F% thsl4&
Jutd A st e ¢35)78 VLDL-cholesterol 33
o]t} VLDL-triglyceride &3kol ti&t &£37) v % &
Aoz v stz 9lthH26).

@34 2|94t & EPA$} DHA+ arachidonic acid®]
AA& dA =2 R 8 A cholesterol®} TG %%
271X 7)1 7483 ¥ <=9l AH(vasoconstrictor) ]
thromboxane Az2] A4S 2} 7]+ EPo]hxb8-&
3} = thromboxane Az A& &A%}tz 31 eH27).
weba] Aol = 067 B E 3R ube] vhak §5-8 A E
Afol A7 A= o} gho) &) oA FAH Fol A
@37 A ukake] w6A A ukak Ml BU 297 gl=
Ao g ghal A whas] o3A] A4k A H < g
£ F8A487] AodE a6/632] ¥ o] Fa3tthe A
o] Aot gict. o)A o= P/M/SS) ¥ $9 ZaAdTHS
7z AAelY A% 1:1: 1°) vigA stz At
¥ 7% 3tg o} 2 o] F P/M/S B8 EE P AHA
el M= 06/63 vl go] AAslof o] Zz=HA 3
ARoz 2&o ulE HHAQ 4/1~10/1& ARt
A tH28).

Ackerman(29) EPA%} DHAE HAEE 1A 3}
B A" 24 AR FF AAA gleiA] ¢
293k A 9pabo kw31l om Lee} Kim(30)2 2 ol A
EPA®} DHAE 3-F3t9S 9 Hx49) A4t 24
3} g8 Eoll Vel o 3-8 3R Ak 064 A
uhabs) vl wele] At B 14} 3t 6l EPAVE B2 A
o2 f Fo T3 DHAZF 28 A F Foiio] &+
4, A7F Fol ol ulel 22 ¢ EPA® DHA
9] 5ol Eobrhz st o] = Alej o EPA7} AW
oA Ao DHAZ AdE o] Mo A= &&
AAbste vl 27 Al ol A & EPAS} DHA #el
L2 o HFoTe] STl A&7 K
2 e vehl = 2 0374 A Foiv) i
3 ZAe =28 & Flolgta 3t

e} 034 A gake] Aol =] o 3] A3
APAo A TAH o] 23 & ERY AFAAE
B2as 3w Stk &, E7A 5 SHoEHE Alsst
1.5% Z¥ ~HE A7}t AL R, 2mle] ZAAFESE A
7} AR E A FolEle] ALSEE dFol| npEW E7)
A {5 Folslale o 03] AF ZelAH S
gro] Zr18lg = o @ Al dlo] 23 F4
F of7k AW el E4ixl F Alsix|chue] =

o
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of tiatsl 22 S 7 5te) Aol & F2] ekt
7 2 ol A2 7 8 i o) glelAM
A3t A=A e w oh d3g uh AH2A
3 2195 AUy o] Ao Ao u]de] B o o
o FA7} AP TES AA A7}l v X & el B
T AT77 v go] sHne2N 8 A 71
& e 290 lelerAd3l).

o3A| X|Yete| S

ARkl AWFd e o2 24t 242 Table 33
Zow zt FYe wE Akt 24 v o] o2 A Y
bt Qo o3A] A ukake] o) FUL tiAlE B,
% op Al (leafy vegetables), 3 & & &A1 §-(seed oils)el]
t 5o} 9l.om a3A] A HAk-e T3t M A

WL A AAg o 9% Ao] Fon o)8]
Aol & o) A} 4k o) AP FLoE A 2w
AT s abE2] 2 ubat 2l gheEL- species W
A} B3} species ZFoll A7) 2}o) 7} 2ol A w3A] =]
A FFUAe2N 2 BES Ao]7} W Holo)h A
o] F A} gL 28 100g2 F 1~ Bg AE 2 xH
o alevt Ao P A}k ke 5% vl ko] oh(32).
A4 ¢] PL, cholesterol ¥ TG &< A4 x4 100g
2 Z+7+ 0.4~0.7g, 0.025~0.06g, 1~20g # =o|c}. 03
A Apike] FY22 3ol (bass), F(cod, haddock),
Eoi A F T (hake, pollock), -F-% 4+ ol F(whiting),
Z}ehe o] (skipjack), 7}2] 8] (scallop), A}-$-(shrimp), ™
gz (clam) 2 %] (trout) 52 AW FaFo] wf$- 3
21} edef(salmon), X (tuna), &70 e} (albacore),
Z4t4] (bonito), 8 A (anchovy), & ¢ (herring), T

oo o 2

off
ks
A

Table 3. Fatty acid contents of common fat sources(5)

SEE

(mackerel), & o] 2] (pilchard), # 7§ ¢] (pompano) 52
AL A} gaFe] 129 714 At A ] x4k 18]
ASol] F2 EE3l0] 53] oltwtx] Y 9] @
2 v dark muscle¢] light muscle B.c} X8} %7} 2~
3 of Fol A SARA L oF 50F o)Ak Aut
Abg FH3lt 8~10F9 A white] FFS o] Er).
TGS oF 23~25%7}F Z3}A|¥h4be], 20~35%7} &
X352 Abe], 2 U A & g FE ot R xS A
Atojt}, PLE& B 2 3px|ubike] A A2 4 <F 0.5g/100g
T504~15g ¥3) FEZ FH= 9l gixjaley
2k 1/3¢] w3A] Aurite 2 A 100gd Hmg A =L &
3teh. 354 $0](lake trout), 2178 4] (rainbow
trout), A1 %] (pike)$}t 2 @] (fresh water fish)
£ EPA+DHAS®] §=Fo] z+7} 40, 27, 30%4 & -3}
o wf-¢ £ 034 Au4ke] FUolu, A w6Al
A AL Adgsk giE o] sioh Uik ez ofal A4
A Brle Adit o] o34 A kit gake] o &
7485 B.Ith(33). AL a3A AW FYoE 28
o of F2F AL A FFol v} 03 Bt 66
Zukako]ut @9 A Hpate] B 4% glow Ajuk 3t
-2 F oA cholesterol §3k(dl @ ZANF)o] L
AR erng o] H-g meiso} gl

Table 4o dnt o) Fo FFol A2 Akt 24
< vetlg e £ 2olu} AX ol 2L FolAx
EPAs} DHA §9] #o]7} velyten] o]& A2 3
A 8.7 AG A7) AR TF Tl 2 YUl g e
% bz A HB). dfole A B FAe s
o] A & EPA, DHAZ} 834 &5 alod
037 A HH4Ee] FFU o o St Alshe] 24

Fatty acids(%)

Fat sources Total fat(%)

SFA MUFA PUFA Linoleic

Animal fats

Lard 100 40 44 12 10

Tallow 100 48 42 4 4
Nuts

Wallnuts, black 60 5 11 41 37

Pecans 71 6 43 18 17

Peanuts 48 9 24 13 13
Cooking oils

Safflower 100 9 12 74 73

Sunflower 100 10 21 64 64

Corn 100 13 25 53 57

Soybean 100 14 24 57 50

Cottonseed 100 26 19 51 50

Palm 100 48 38 9 9

SFA: Saturated fatty acids, MUFA: Monounsaturated fatty acids, PUFA: Polyunsaturated fatty acids
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Table 4. The fat ©-3 polyunsaturated fatty acid content
of common fishes and shelifish(5)
(g/100g fish)

Fat EPA DHA
Fish
Blue fish 6.5 0.4 0.8
Capelin 82 0.6 05
Carp 56 02 0.1
Catfish 37 0.2 02
Cod(Atlantic) 1.0 0.1 0.2
Dogfish 10.0 0.7 1.2
Flounder 1.0 0.1 0.1
Grouper 0.8 t 0.2
Haddock 0.7 0.1 0.1
Hake 0.6 t t
Halibut 138 05 0.4
Herring 10.0 1.0 09
Mackerel 13.0 1.0 16
Perch(ocean) 15 0.1 0.1
Plaice 15 0.1 0.1
Pollock 1.0 0.1 0.4
Pompano 95 0.2 0.4
Salmon(Atl) 5.4 0.3 0.9
Salmon(Chinook) 105 08 0.7
Salmon(Coho) 6.0 0.3 05
Salmon(sockeye) 8.6 05 0.7
Sheepshead 24 0.1 0.1
Smelt(rainbow) 2.6 0.3 0.4
Snapper(red) 1.2 t 0.2
Sole 1.2 t 0.1
Swordfish 21 0.1 0.1
Trout(char) 77 0.1 0.5
Trout(lake) 9.7 0.5 1.1
Trout(rainbow) 34 0.1 0.4
Tuna(albacore) 5.0 0.3 1.0
Tuna(bluefish) 6.6 0.4 0.2
Tuna(skipjack) 19 0.1 0.3
Whiting 0.5 t 0.1
Crustaceans
Crab(Alaska) 0.8 0.2 0.1
Crab(Blue) 1.3 0.2 0.2
Crayfish 14 0.1 t
Lobster 1.0 0.1 0.1
Shrimp 15 0.2 0.2
Spiny lobster 14 0.2 0.1
Mollusks
Clam 0.7 0.1 0.1
Mussel 2.2 0.2 0.3
Octopus 1.0 0.1 0.1
Oyster 2.3 0.3 0.2
Scallop 0.8 0.1 0.1
Squid 15 0.1 0.2

t: trace amount
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2|5 o] o] ¥7}ste] of, FoteEl & o] Wel= 1 &}
& ADRACY QlEo]l RuEHA AFE F2) a3A A
WAL 25 Z7HAA 7154 AE el g8 o
3ok A¥ETA AS 4 g vEslo o] A
Aol sl 2 g glo] 034 A4t F8% o
¥ MR o2y mals Aoz AARE thopst
gtz § T o3 PN TH40). F, a7
2 mAAoloe Byl A A G g
AE 53 A& Ay o] dl$ =590 o9} 22 4}
A2 ol 27| 291 9] A]o] 2 EPA+ 6g/4, DHAE 9g/4,
LA 5g/4 A3 §to] gr Al 224 A]e] F&] a3A A
WAk o) & A o] WA @A} 28 A o
g A4S 32 AZ L Y o A7) gl Aofsel S
ATel 9] A 53-8 o) 25} += gl vlol= el (Danes)st LA
A vlas)] £ o 5154 26g8 A3 st nIA J
27| Rl dhe AR 2 E Hola glrh4l). 0374 A
white] A ¥ A 3ol v x| & o 32 v thoFsh F
Sl ®tix VLDL, TG, chyromicron 5] A&t 23
FoE A7) HDL# 22 i exgid 5=
VA7 B2 8 A el B2 u] &S vy
grulgre 2 W3y v SAPAEE FaATEEH
AA o -] 3A 243t Aoz d2lA drh20).
ghol= A 2 A F 5 034 2 ukike] FH A0 E
Al 3319l & of ¥el7i3h(42), atherogenic, thrombogenic
factors 24 familial hypercholestolemia 2}2] risk fac-
torel ¥ lipoprotein(a)®] 73H(43) ¥ &4 3 A7H44)
TE g, ¥ = gich o34 Aubike] EF A2 &
3] frtel &9 22 934 A 53 2122 EPA
¢} DHA+ cyclo-oxygenase& 48 F1 AAS A A
Hog AL3m 2N 42 Z/4A7)= LTB.S A
A€ 22A719 LTBss BH YD #AAM 2 5=
7t F7 ok rH44). apela At Aoy A E
off a3A] Aur4ate) FoE QA A 2 4 294
Al uS 3 o2 Hol AlE F 034 A S
F9F 7154 A EY AE 4 e 87 29r
e d7dges Btz

Al F 03A Auat gERg Folr] $F WL
Al gl AA - F59 o34 g ArlsAY Als
F 034 AWAFE A7l Bl A oA A o3A AW
Ato] Z43hE Ao g A Zde FrHA wye] S
T At FAS] B9 F2 034 A4 73 S44
F Az 4= Y2 dFY A AR F
03A] A upAt §Heko] BEO A drhg o] 8E = 9l
o Al Fe 354 AAd 9%E FX g E F
213t ofo] a3A] A WAatE- o] A F| 2 F sl FAalo)

S F - o %3

Rolxw glth. a3A] A uat 73 F4F A Fol &85
€ £F02c A, A%A, HA, 7g 3R 55
E 7 sed e o419 a3A x4k 73}
A =7} o] o 2 glrh,

A9 A4 A F A 7beA] ¢ full-fat lin-
seed® F8%E o o9 Fo7} A F 034 A
WAL 24 ol f-2 -] G v H on(45) EAR &
7} §F full-fat canola seed®} full-fat linseed& A&
W 10%7} 5 =& Arlsle] SA A FH7 A5l
7Fa Ao 2’ Aol vehtA] ghghon) E43}e
FA3A & doll v 1A L Aol vjsl] AlSelA
% 034 A4 Tl St A S vl
(46). Hulan 5(47)2 8-A) ol| A| redfish meal®} redfish
oil g 9319 S o FF EFdA 7253 el 2
ol o) a3A AJukat 24 o] WIS Yt =d AL
B o] ¥t AW Foqrt =49 A)A o} 24
o= G & T2 Wkt chel & vl eSS
A 2 034 A At gaFo] ¥ =4 vreb oy Al
Fo 717ro] AojA 2 Z4 A EPA, DHA, DPAS
Fafo] Zr)atg et £ redfish meals AFEW 0, 4,
8, 12%7} | =& E§sle] FHd AP = of=l 2
o] vl 8l FhETHell A w34 A4k o] o ¥
Al Fetygk o £ KA v oF SA A @3A =
Ab kel of A el a ¥ AHE Bel A &
AR o) gleiA A (sex) Ael7} ke A S el
A eh(48). iy SA A AF-F FAE -5 o F
o] o} o] ol XAl =l K (A)A o] FH71 vA

= EFAA] A7A HER o] 947] Y7 AA+F
o] ZA F o] o} 517 Stansby(32)el w2 ALEW 2~
6% HEo| o] 74 Aol n it

e} EZo) v)&l) AtA A 03A] A AHE F3)
o o34 A4 FEEHE YAkl st 2 Y
o] o]FojA $tr}h. Ferrell(49)= AL W 0374 At
gaFo] & 4~T7%7F H EE A L5 Hrbste] AbgtA
oAl 9, UNE's designer egg & A4tstd £l o] Al
22 9| g, gt o] Ankaty) v sl vk a3A A4
< < 0mg/AlF A X FH-doiz slgl 2w Table 5
A4 BiEnte} Zo] AkghA o Al 3% 9] menhaden oil-&
Fo5t9 <L o Al 3 linolenic acid, EPA, DHAZ} =
F Zrlstd ot #5574 238 ¥ scrambled egg
o A dREaE 034 X84k FFEgkAle] o] 5 2}
°]7} 315122+ hard cooked eggoll A= *po] 7} Lheku}
2] exgteh whaba] Alebol] 034 A4 §HaFE F71A]
7 o AR FAAQ 7T, 23] GAHA, AeHe=
P4 DY 8 AEL 2% hEAA F 5 qlokd o7
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3 Zhstatel Aol Z0)skA = Zlelalw st ek (50).
Hargis 5-(51)-= 3%%] menhaden oil& 43 Az 72
2 A S e g2 AR E daTE AR, A
% 319 =l menhaden oil F A F3) @34 =] HFAF
o] Zrbstd vl gl o}, =3k 457) 3%2] menhaden
oils Fol gt F3 A ukAt =4 o) WislkE A} A
& (20)ol A= menhaden oil ¢ A] A|8}FZ%] o]l 4] EPA
%} DHAZ} =% Z7lsldz A9 717 £8 F 354
AL Al M = £ A5 Jello] 3% =59 o f
717 AHE H AR S 034 A WAS F71A]
A 5 A& B9 FcHTable 6). Cherian¥ Sim(52)
2 A=tA o} Al £-23F linseed$} canola seedE 71 8}
o] wheat®} soybean$ F¢1 8 =19} v 2, A3 3}
G embryost 2% 223 Al g 034 A
Hh4b k2 linseed$} canola seed 934 25 F7}
3}9] 2 arachidonic acid linseed 5o Al ol vt 7F4: &

Table 5. Effects of cooking fatty acid composition(38)

Fatty acid class(mg/yolk)

PUFA 06 ©-3 6 to 03 ratio
Experiment 1
Menhaden oil"
Raw 898 675 224 3
Scrambled 789 595 195 4
Hard cooked 825 613 214 3
Control
Raw 827 774 54 15
Scrambled 840 797 43 19
Hard cooked 817 770 47 19
Experiment 2
Menhaden oil
Raw 710 539 164 3
Scrambled 716 552 165 3
Hard cooked 700 515 176 3
Control
Raw 631 606 30 20
Scrambled 690 662 28 24
Hard cooked 710 681 29 24

PUFA: Polyunsaturated fatty acid
1)Fatty acid means TSEM did not significantly(p>0.05)
differ within dietary treatment due to cooking process
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7Fel R THB4). 7 o] 5-(55) w3A] A/ WAt FEFe] &
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o-cv’* 238 dXF FadLE el 5 8o
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Table 6. Changes in the egg yolk fatty acid distribution of EPA, DHA with four levels of dietary menhaden oil

and 4 weeks of feeding(20)

EPA(%, week)

DHA(%, week)

% oil
o 1 2 3 4 1 2 3 4
0 0 0 0 0.03 051 053 053 075
1 0.06 0.19 0.19 025 179 202 298 272
2 0.01 035 0.45 0.40 185 315 364 421
3 0.50 0.48 0.56 059 269 320 371 383
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atolen oziqt 84152 qlsto] FA LS X &3
ol et A o2 WA 5= glE wh el dislee &
AR AAE 92 3z gle AXold AL Q7
7} B8t et ch(E8).

A Sl A Ak, AlgE] 1 9l a3A X uHaE A
3} 24182 DHA A 227], 73354, 2=, A=, &
. @ 5ol 3l o] &2 W42 Table 79 vFebuligl
th o] & SAE-S W42 A9 $4-=DHA &
2ko] 3~9mg/100ml A © 2 & o= DHAS 24 %
< B3 A @l e Agsz add e ¢
Frg el oldetl 7o A% 7Efok old #
ol AA 03A At A3} ALEE Fo, AFSEke] A

EOERES

At $-F- 24 Bl 7 -9-f-ole] 2pEA S BT
vt @3A] A k4t ko] Er) = o] QlA| kol w3A A\t
A ko) glol A 7let 7hat9-f-e1e] E Aol & e}
WA X3t &3 o] & 7|54 f DHA A 2743}
71 Z& 7 2ol XA} Z3)e wel S Vel
A= ol dutk A fe} o) & AH+HE FHIe &
v 259 oA RE3 A 2 -, FAEA 9T 5
o] ZA FFE F ALE AAHAN(62). A EH-9]
7d-$- DHA 3¥gko] 45~72mg/100g A Xxo)x A 3}
A A g 06 Ald st A FHRALE
ql et glEg4lS 7HEE AlFEE dded o2
ZAEFFo] DHATS 7}Ed A7 e o2 51 ¥

Table 7. ©3 fatty acid contents and kinds of animal products contain ©3 fatty acids

Kind |Kind of product Brand name Content Manufacturer Saler
Milk i . Pasteur DHA DHA Pasteur milk Co. Pasteur milk Co.
Fartified milk |\ "y 00t milk 9mg/100m
o . Infant milk DHA Maeil milk Co. Maeil milk Co.
Fortified milk Tto Tto 3mg/100ml
Milk Einstein Nam Yang milk Co. | Nam Yang milk Co.
Fortified milk Plus Korea Yakult milk Co.jKorea Yakult milk Co.
Fortified milk DHA milk Lotte milk Co. Lotte milk Co.
Fortified milk | Elite DHA milk HaiTai milk Co. HaiTai milk Co.
Forr_nula Formula milk | Mamma omega 1 |DHA 70mg/100g, gamma Maeil milk Co. Maeil milk Co.
milk linolenic acid 14mg/100g
Formula milk | Mamma omega 2 |DHA 60mg/100g, gamma Maeil milk Co. Maeil milk Co.
' linolenic acid 14mg/100g
Formula milk | Mamma omega 3 |DHA 45mg/100g, fortifing Maeil milk Co. Maeil milk Co.
essential fatty acid
Formula milk Imperial 1 DHA 72mg/100g, gamma| Nam Yang milk Co. | Nam Yang milk Co.
linolenic acid 14mg/100g
Formula milk Regent DHA 72mg/100g, gamma| Nam Yang milk Co. | Nam Yang milk Co.
linolenic acid 14mg/100g
Formula milk Pasteur 95 DHA +EPA 40mg/100g| Pasteur milk Co. Pasteur milk Co.
Loheat-1 gamma linolenic acid
9.5mg/100g
Pork Dodram DHA pork Dodram Dodram
Edison DHA pork Woobang scientific Co.|Woobang scientific Co.
DHL + Hipork Miwon Farm Co. Miwon Farm Co.
Purina designer pork Daesung Foods Co. | Daesung Foods Co.
Egg Edison 300 DHA 300mg/100g |Woobang scientific Co.|Woobang scientific Co.
Dr. Sim's ©3 fatty acid 645mg/eachi Purina Korea Co. Purina Korea Co.
Designer egg (60g)
Omega egg 03 fatty acid 2.30% Mannawon
Cheese Processing Infant cheese DHA 17mg/100g Seoul Milk Seoul Miltk
cheese sacchingu Enfant
Ham Cheunhagangsa Q JinJu Ham Co. JinJu Ham Co.
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Table 8. 03 fatty acid contents and kinds of foods contain @3 fatty acids

Kind Kind of product Brand name Content Manufacturer Saler
Tuna can Sajo Einstein tuna Sajo Ind. Co. Sajo Ind. Co.
Dongwon 1Q tuna Dong Won Ind. Co. | Dongwon Ind. Co.
Cookie Biscuit Egg cookie DHA 1mg/100g Family Foods Co. | HaiTai Food Co.
Biscuit Ca barley biscuit | DHA 1mg/pack Family Foods Co. HaiTai Food Co.
Biscuit 1Q zoo DHA 9.48mg/70g |Jungang Food Ind. Co.| Crown Food Co.
Snack DHA indianbab | DHA 5.2mg/100g NongSim Co. NongSim Co.
Snack Shrimp snack DHA 6.0mg/100g NongSim Co. NongSim Co.
Health food | Food contain DHA Omega 400 DHA 14% Punmuon Food Co. | Natural house Co.
EPA 28%
Food contain DHA DHA 500 DHA 27% Punmuon Food Co. | Natural house Co.
EPA 6%

2 95 B3| E-1L EPARE 733} Ao] EAolgit)
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7] 1% ERALRE A2, Blo] ALSE R A dul
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off ggje] o] Fojal Zl o o 7}A] A Fo AA| L
F5R o34 A4S Artsle A$ek ARl 634
A A 4S5 7L FEA o1 AA a3A AAt
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