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ABSTRACT

In order to investigate of the Influence of Mg®", Ca®' on «-linolenic acid converted into the
eicosapentaenoic acid(EEPA) and docosahexaenoic acid(DHA) forming in plasma lipid and in liver
microsomes of rabbit, the animals were fed on the perila oil rich «—linolenic acid or sardine oil rich EPA

and DH A diet for 4 weeks were examined.

In plasma, liver lipid, Mg*" was influenced on arachidonic acid(AA), EPA, DHA formative from o~

inolenic acid in peri 11, but stearic acid was increased, influen on stearic acid increase
linol d lla oil, but stearic acid sed, Ca*" was influenced t d d

and DH A was decreased.

In phospholipid, Mg?*, Ca®" was influenced on stearic acid increased and DHA was decreased in

perilla oil.
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Table 1. Fatty acid composition of dietary oils(%)

Fatty acid sardine oil periila oil
14:0 7.2 ND
16:0 18.2 8.2
16:1 9.4 T
18:0 3.5 1.9
18:1 13.7 14.5
18:2 4.6 15.8
18:3 T 58.9
20:1 2.4 ND
20:2 3.8 ND
20:4 T T
20:5 20.7 ND
20:6 12.4 ND

p/s 1.4 7.4
n-6/n-3 0.14 0.27
PUFA 41.5 74.5
MUFA 28.5 14.5

T : Trace amount(less than 1%). ND : Not detect

Rt R e

ol 14l g 2 Zg-2 o5 Sigma(st. Louis) ol A 7
43t MgCos, CaCoz & AFESIH L AuAt EEES
u} =2 Sigmaoll A 9] 3t AFE-31 )

white(MNZW) 2 A% 20 A5} 2 =0) 400~
600g A= HAZ A3}t oF 1Y Fo 7R
Aol2 g7 HGAIYD ¥ 2 F, vladgd,
F7o2 WAl viavlg e g 4o E
71 6utel 2 st A8 717 1994 49 154 51
59 154 71A], A L% 18~20T, % 60%2 23
St A AFS-8 o

aladlg 3 gL FEYE ({2 HE F 9
A st es pladlg2 100mg, ZF2 300mgS S
FEF Qg e 2 FHT)

3. Microsome A|=

2lo}7|3to] B¢ ¥ HF A} gl =4
e ZH4S A E 83, 1gS #H3ko 0.1M Sucrose,
0.01M KC1, 0.04M KH:PO,, 0.03M EDTAE &+
3t pH 7.4 &3 Mo} FA3AIF| 1, 208 5 10,
000xgoll Al YA A 7132 A5l -8- 105,000xgol A
A2 5 dAE A H e

4. EZXH
2ol 7|Zko} B ¥ 3% FAAIF 1, A& Sm)
#Hste] 8814 (5% EDTA) 7} Solgle Algwo

ZA 287 £711, 3087 A Th2 1087F 3000
rpmol A AR NA AL B2 st —20CHA
RS e 228 ARE AT

5. Xt 4

AlE282E AW Field? Salman®,?® Bligh <}
Dyertg® o 2, A2 Stewartd™ o2 43
oA FZ 35t Metcalffe and Schmitz3® o)
w2} BF3—methanol 14% (w/w)& Al-&31o o] 2
2H 23X A A Automated Gas-Liquid chroma-
tography 2 AHE EAstdth AF8-g GLC=
Varian Model 6000 : 302. 2 20m silica column(BP
-20, S.G.E. pty. Ltd), Carrier gas+ He, Injector
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2} detector &%+ 25T column temp 130~225C
2 programming3ti A}=&HT+E 20cm/min, HE
o] &= Scm/min, 225C = Al s+H o}

6. SHXE]

2 E Datav mean ISTDZ eI, 84 4
Z-2 Ducan’s multiple range test(P<0.05) & 3}
=2

H. 2 = &
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Table 2. Fatty acide composition of piasma lipid
from rabbits fed on diet containing sar-
dine or perilla oil(%) without Mag-
nesium and Calcium

e

il

a—linolenic acid”} Eicosapentaenoic acid®} Docosahexaenoic -+ 3

Dyery, Field¢} Salman¥, Stewartj o s F& 2
2] 8} Metcalff9} Schmitsgol watr =dale
o 2| Z3IA171 Y& GLSZ £4% A3t Table
2~4¢} 2t}

Table 2% perilla oil® sardine oil9He 7]E 2] 0]
2 7} s a Mg*, Ca¥" 5& Fs1ehA sttt
Perilla oil#& Y stearic acid(18:0)7} 1.9%
o 4] 14.5% =, linoleic acid(18:2)7} 15.8%°1 4]
4.5%%, a-linolenic acid(18:3)7} 58.9%°lA]
20.3% = WstE 1, perilla oild| A A& A 4t
@ arachidonic acid(20 :4), eicosapentaenoic acid
(20:5), docosahexaenoic acid(22:6) So] Abgek
A&k 28 A P/S ratiox 7.494 218,
MUFA% 14.594 25.82, PUFA+x 74.591 A4 50.3
02 n-6/n-3% 0.27°1A4 0.182 Jeh} vl &
AR AT EXE A

Table 3. Fatty acid composition of plasma lipid of

rabbits fed sardine oil, perilia oil with Mag-
nesium{24)

Fatty Plasma lipid Phspholipid
acd gy PO? SO PO
14:0 3.1+0.3 ND T ND
16:0 19.2+0.2 9.4+0.2 16.5+0.2 9.4+0.2
16:1 6.9+0.1 15%01 66x0.2 3.2+0.1
18:0 4.4+0.2 145+0.2° 127+0.1 14.3+0.2°
18:1 14.7+0.1 23.3+09 86+0.1 17.5+09
18:2 5.2+0.1 45x0.2 43+01 4.7+0.2
18:3  23%+0.3 203+1.4° 37202 204+0.9
20:1 4.2+0.2 ND 1.7+0.1 ND
20:4 6.1+02 31+0.2 83+0.2 3.7+0.1
20:5 15.7+0.1 7.24+0.2° 17.4%+0.1 85+0.%
22:6 17.2+01 152+02° 189401 17.3%0.2
Others® 1.0 1.0 1.2 1.0
P/S 1.8 2.1 1.8 2.3
n-6/n-3  0.32 0.18 0.31 0.18
PUFA 465 50.3 52.7 54.6
MUFA 258 25.8 16.9 20.7

Vaiues are the mean :SD of six samples (n==6) in
each diet group.

a : SO : Sardine oil ; PO : Perilla oil

b :Others 20:2, 20:3 22:5, each of these fatty
acids was less than 1%.

¢ : P<0.01 versus SO

i Plasma lipid Phspholipid

A PO SO PO SO
14:0 ND 6.8+0.2 ND T
16:0 9.4+0.1 191401 10.4+0.2 18.3+0.2
16:1 1.5%0.1 69+0.1 3.2+0.1 6.6+0.2
18:0 14.6+0.2 51+0.2 16.3+0.2 12.7+0.1
18:1 23.1%+0.7 14.740.1 17.3%0.7 10.6+0.2
18:2 45+0.2 52401 4.7+0.1 4.3+0.3
18:3 20.1+1.4° 22401 20.4+0.9 3.7+0.1
20:1 ND 4.240.2 ND 2.0+0.1
20:4 23%02 6.1+02 25+01 83+0.2
20:5 7.5+0.1° 15.9+0.3* 8.3+0.3% 18.7+0.1°
22:6 17.0+0.1° 13.7+0.1 16.7+0.3 14.5+0.3
P/S 2.1 1.4 2.0 1.6
MUFA  24.6 25.8 20.5 19.2
PUFA 514 43.1 52.6 49.5
n-6/n-3  1.06 0.36 0.16 0.34

Mg®" : 100mg/day

PO : perilla oil. SO : sardine oil.

Values are the mean +SD of six sample (n==6) in
each group.

a : P<0.05 versus Mg™

—131-
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Table 33 4+ perilla oilZ(PO) 3 sardine oil T+
(SO)ell Mg?*, Ca¥* & H7lstd e 9 At =
A olc}, plasma lipid 3¢ PO+Mg?" #& DHA 22
:67F 15.291 X 17.02.2 F 7139 1, P/S ratios= ¥
3l7F 1132, n-6/n-3°] 0.18°14 1.052 AUk
3 SO+Mg?t & Myristic acid(14:0)9] 9o
A 3.1%9H 6.8%= 7+t 1, DHA 22:67} 17.
2014 13.72 W35 3, palsma phospholipidoi 4]
£ plamitic acid(16:0)7} 9.4%A 10.4%=,
stearic acid(18:0) = 14.3%9° 4] 16.3% = DHA(22
16)2 17.3%N A 16.7%2 8.9t} PUFAE 54.60)
N 52.60.2 #Wala P/S ratiox 2.391A4 2.00.2 ¥
sk = PO+Ca* ol 31o]A plasma lipid 9]
79 a-linolenic acid(18:3)& 20.3%°1A 25.1%
2, arachidonic acid(20:4)= 3.1%9 X 45%%=,
DHA(22:6) = 15.2%°1A 12.4%2 ¥adx, SO

Table 4. Fatty acid composition of plasma lipid of
rabitts fed sardine oil, perilla oil with Cal-

LAC R g

+Ca? ol oAl Myristic acid(14:0) = 3.1%9
M 7.2%%2, stearic acid(18:0) < 4.4%°0X 6.7%
2, EPA(20:5)€ 15.7%°0 M 17.3%=, DHA(22:
6)x= 17.2%°0A4 12.1%= #3931, PUFAE 46.5
%N A 40.1% 2, P/S ratio= 1.8%°) 4 1.2%= ¥
i}, plasma phospholipid®] 7 $-= PO-+Ca* ol A
stearic acid(18:0)7} 14.3%°1 A 15.8% =%, «-lino-
lenic acid(18:3) ¥ 20.4%9 X 27.5%=%, EPA(20:
5)= 8.5%°1A 7.7%=2, DHA(22:6) %= 17.3%0) A}
12.9% 2 wstgx, MUFAE 207914 18.72,
PUFA¥: 52.7914 56.30.2 W34 1, SO+Ca? o
A Myristic acid(14 : 0) & 3.5%% 2.4, palmitic

acid(16:0) = 16.5%°) A 9.2%=, stearic acid(18 :

Table 5. Fatty acid composition of liver micro-
somes from rabbits fed on diet containing
sardine or perilla 0il(2%)
without Magnesium and Calcium

cium(23) Fat.t(:iy Liver lipid Phspholipid
dact a a

; Plasma lipid Phspholipid >0 7o 50 P(_)

FA PO O . O 14:0 T ND T ND
16:0 16.9+0.2 11.7+0.2 158+0.2 12.4%0.2
14:0  ND 7201 ND 0.5+0.2 16:1 7.2401 1.8+0.1 6.5+01 1.3+0.1
16:0 9.1+0.2 19.8+0.2° 9.2+0.2 18.1+0.1° 18:0 6.5+0.2 104+0.1° 89+0.6 10.9+0.3
16:1 T 78+0.1 1.2+0.2 7.4+03 18:1 12.9+0.1 20.5+0.3 13.1+0.1° 23.7+0.4
18:0 14.5+0.1 6.7x£0.2 158+0.1 13.3+0.1 18:2 6.7+0.1 7.2+01 75+05 6.8%0.1
18:1 22.9+0.2° 14.9+0.3 17.5+0.2 11.7+0.2 18:3 3.1+0.2 185+0.2° 29401 17.2+0.%°
18:2 36+0.1 49+03 45+03 4104 20:1 37402  ND 45+03 ND
18:3 2.1£02° T  27.5%02 T 20:4  4.9+02 4301 53403 26+0.2
20:1  ND 49+02  ND 2.6%0.2 20:5 17.3+0.1 94+04° 17.840.1 8.5+0.4°
20:4  45+0.1 54%07 37+03 7.8+0.3 22:6 19.5+0.2 152405 16.2+0.2 15.6+0.8°
20:5 7.9402° 17.3+£0.2 7.7+0.1° 19.2+0.4 Others® 1.3 1.0 15 1.0
22:6 124+0.1° 12.1+0.3* 12.9+0.3° 11.9+0.1 B/S oo ”e ’1 ” 1
P/S 2.27 1.19 2.25 1.24 n-6/n-3  0.29 0.27 0.35 0.23
MUrA 229 27.6 18.7 21.7 PUFA 515 54.6 48.9 50.7
PUFA 335 40.1 56.3 43.4 MUFA 228 22.3 24.1 25.0

n-6/n-3  0.16 0.35 0.17 0.30

Ca®* : 300mg/day
PO : Perilla oil. SO : sardine oil.

Values are the mean +SD of six samples (n=6) in
each group.

a : P<0.05 versus Ca®*

each diet group.
a : SO : Sardine ail ; PO : Perilla ail

acids was less than 1%.
c : P<0.01 versus SO

Valuea are the mean +SD of six samples (n=6) in

b : Others 20:2, 20:3 22:5, each of these fatty
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0)= 8.6%°14] 11.7%= EPA(20:5)% 17.4%°l A
19.2%3%, DHA(22:6)+ 18.9%°l A 11.9% = H3}
Rqil, MUFAE 16,9914 21.72, PUFA= 52.7%¢
X 43.3%% P/S ratioe= 1.891 4] 1.2= ¥H3}AT].

2. FSR4

Liver microsomeoll A 2%+ A3 42 o]
Al A AH2E GLSE 4§ 23+ Table 5~7
= gpaged

Table 5% perilla oil@} sardine o0il-& 7]3-2] o] ¢}
Zol Fojatya, Mg* et Ca¥ e HobstAl &kt
perilla oil?oll A+ palmitic acid(16:0)7} 8.4%9l
X 11.7%%=, stearic acid(18:0)7} 1.8%914 10.4
%2, oleic acid(18:1)7} 14.4%°1A 20.5%%,
a~linolenic acid(18:3)7} 59.7%°14 18.5% =,
arachidonic acid(20:4)7} 4.6. 08 293, EPA(20

Table 6. Fatty acid composition of liver microsome
of rabbits fed sardine oil, perilia oil with

a—linolenic acid”} Eicosapentaenoic acid ¢} Docosahexaenoic -+---- 5

:5)7} 9.4%E, DHA(22:6)7} 15_.2% A = At
Sardine oil 7ol Al = Myristic acid(14 :0)7} # €]
HE25 A ko, stearic acid(18:0) 7} 3.5%09] A

6.5%%, a-linolenic acid(18:3)7} 3.1% v WA &

9131, arachidonic acid(20:4)7} 4.9% A=A,
EPA(20:5)= 20.9%1M 17.3%=, DHA(22:6) &
12.4% 1A 19.5%= W3} A3, P/S ratio= 2.29]
A1, MUFAE 28.79 A 23.82, PUFA= 41.7%79]
A 51.55% %, n—6/n-3< 0.14914 0.27= H3}=H A
t}.

Liver phospholipid®] 7%= POTolA+ pal-
mitic acid(18:1)7}F 8.4%91A 12.4%%, stearic
acid(18:0)7t 1.8%°l A 10.9%=, oleic acid(18:
1)7F 14.4%°0A 23.7%=, linoleic acid(18:2)7}
15.9%° A 6.8% %, x—linolenic acid(18:3)7} 59.7
%N A 17.2% 2., aravhidonic acid(20:4) 7} 20.6%

Table 7. Fatty acid composition of liver microsome
of rabbits fed sardine oil, perilla oil with

Magnesium( %)
Liver lipid Phspholipid
FA
PO SO PO SO
14:0 ND T ND T
16:0 12.8+0.1 17.1+0.2*® 11.5+0.2 15.9%0.1°
16:1 1.5+0.2 7.6+x0.1 1.3+01 6.9%0.2
18:0 17.4+£0.3%° 6.9+0.2 16.2+03 7.6+0.3
18:1 21.7+0.1* 145+0.1 20.5%£0.1° 14502
18:2 10.7+0.2 59403 98+0.2 75%x0.1
18:3 185+1.1 3.2%x0.4 17.9%0.1 3.5%0.2
20:1 ND 3.9+0.4 ND 5.1+£0.1
20:4 5902 6.2+0.1° 44+03 57x0.2
20:5 12.5+0.1° 15.6%+0.2 9.2+0.1 18.2+0.3
22:6 11.5+0.2° 19.1+0.1 9.2+0.3 15.1%0.1
P/S 1.96 2.1 1.8 2.1
MUFA 23.2 26.0 21.8 26.5
PUFA 59.1 50.0 50.5 50.0
n-6/n-3 0.4 0.32 0.4 0.36

Values are the mean +SD of six samples (n=6) in
each diet group.

SO : sardine oil. PO : perilla oil.

Mg** : 100mg/day

a : P<0.05 versus Mg®"

Calcium(%)
Liver hipid Phspholipid

FA

PO SO PO SO
14:0 ND T ND T
16:0 12.4+0.2 16.9+0.1° 11.7+0.2 15.8+0.2
16:1 1.8x0.1 7.2%0.2 1.3+01 6.6x0.3
18:0 154+£0.1 68%£0.3 13.7+0.3 8.7+0.5
18:1 20.5+0.3" 13.7+0.1 23.7+0.4° 13.5+0.1
18:2 6.8+0.1 6.1+£0.2 7.2+0.1 7.9%0.5
18:3 18.2+0.2 3.5%x0.2 17502 2.9%0.1
20:1 ND 3.9+£0.2 ND 4.7+0.3
20:4 4.3+0.2 53x03 2.6x0.2 59x0.1
20:5 9.7+0.4* 16.5+0.1 8.7+0.3" 17.6%0.2
22:6 11.8+0.2" 14.7+0.3 13.6+0.1° 16.4+0.2
P/S 1.8 1.9 1.95 2.06
MUFA 223 24.8 25.0 24.8
PUFA  50.8 46.1 49.6 50.7
n-6/n-3  0.28 0.33 0.25 0.37

Ca®" : 300mg/day

PO : perilla oil. SO : sardine oil.

Values are the mean +SD of six samples (n==6) in
each group.

a : P<0.05 versus Ca®"
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A3 95, EPA(20:5)= 85%, DHA(22:6)&
15.6% AAEUE P/S ratios 7.4004 21=2,
PUFA+ 75.4901A4 50.72 2493, MUFAE 14.49
A 25.00.2 A3,

SOFd A= Myristic acid(14:0)7F HAE&5 A
o¥9kal, stearic acid(18:0)7} 3.5%9A 8.9% =,
linoleic acid(18:2)7} 4.8%°1A 7.5%Z, a-lino-
lenic acid(18:3)7} 2.9% A=< 31, arachidonic
acid(20:4)7} 5.3% AA4HULH, EPA(20:5)=
20.9%MNA 17.8% =2, DHA(22:6)= 12.4%°4A
16.25%2 =1t P/S ratiox= 1.49A4 2.1=,
MUFA+ 28.7°014 24.12, PUFAE 41.7914] 48.9
2, n-6/n-32 0.149 A 0.352 ¥H3}lHc}.

Table 6, 72 perilla oill# ¥ sardine oil&#&l
Mg?, Ca¥™ & #rlsteu] ¥-& Ak Aot
liver lipid®] A% PO+Mg?t &< stearic acid(18:
0)7F 10.4%°0 A 17.4%%=, linoleic acid(18:2)7}
7.2%°1 A 10.7%%=., arachidonic acid(20:4)7} 4.3
%NA 5.9%=, EPA(20:5)= 9.4%1 4 12.5% =,
DHA(22:6)< 15.2%°14 11.5%=% wW3le] P/S
ratiox 2.291A4 1.92, MUFA+ 223914 23.2=,
PUFA+w 54.6°14] 59.1, n-6/n—-3< 0.3°14 0.4
=2 H3ts gt

T SO+Mg?t #& oleic acid(18:1)7} 12.9%
ol A} 14.5%=., arachidonic acid(20:4)%¥ 4.9%9
A 6.2%=, EPA(20:5)E 17.3%°1A 125%=,
DHA(22:6)+ 19.5%°1A4 15.6%= w3k,
MUFA+ 23.8°] A 26.02.2, n-6/n—-33} P/S ratio
= & Wil it

Liver phospholipid®] %% PO+Mg? ol 3l
o}A] stearic acid(18:0)7} 10.9%°0A 16.2% =,
oleic acid(18:1)2 23.7%°0A 20.5%=, linoleic
acid(18 : 2) = 6.8%°l M 9.3%, arachidonic acid(20
)2 2.6%9 A 4.4%=, DHA(22:6) = 15.6%9)
A ¢.2%=, MUFAxX 25.0904 21.82, P/S ratiox=
2.1°14 1.82 W3l o}

SO+Mg?* 3l glo}A] oleic acid(18:1)% 13.1
%A 14.5%=, DHA(22:6)+= 16.2%9A 15.1
%% W3y, MUFAE 24.1%°01A4 26.5%=,
PUFA<x 48.9%9°1 4 50%E Xt}

PO+Ca® oAl palmitic acid(16:0)& 11.7%

HEWMLRE®E

A 12.4%=, stearic acid(18:0)& 10.4%9) A
15.4%=, DHA(22:6) & 15.2%°1 4 11.8%= @3}
A1, PUFAE 54.6914 50.82, P/S ratiot 2.59)
4 1.8& 2 th

SO+Ca*" #d M= EPA(20:5)E 17.3%°1A
16.5%%, DHA(22:6)¥ 19.5%°1 4 14.7%2 W35}
Ron, MUFAE 23.891A4 24.82, PUFA& 51.59
A 46.1%, P/S ratio= 2.291 A4 1.9 WH3t )

Liver phospholipid®] 73$-& PO+Ca Fol
o]A} stearic acid(18:0)« 10.9%°A1 13.7%=,
DHA(22:6) = 15.6%°1 A 13.6% 2 sty en, P/
S ratiox 2.191A4 1.92 ¥} 38 SO+Ca?' &
of ojx AHe] W3l7} gl

3. QIX|&l e X|dhit

Table 8, 9, 10 perilla oil, sardine o1l o3}
Mg, Ca®* A7} o2 JiF phosphatide £73)
phosphatidylcholine®} phosphatidylethanolamine
o] At =24-& JERA Aol

Table 82 perilla oil#, sardine oil 7ol] 7]& 2] o]
¢} perilla oil, sardine 0il?+& 343 AHolt}. pho-
sphatidylcholine2] 732 POwol 1ojA] palmitic
acid(16: 0) = 8.4%2°0 A 9.5%%=, stearic acid(18:
0)= 1.8%NA 14.2%=, oleic acid(18:1)& 14.4
%A 19.1% =, linoleic acid(18:2) & 15.7%°l A
1.5%%, a-linoleic acid(18:3)+ 59.7%°l4 25.2
%=, arachidonic acid(20:4)& & 2.2%, EPA(20
:5)= 9.3%, DHA(22:6)= 16.5% 5 AA3 At
P/S ratiox 7.4914 2322 MUFAY: 144904
20.62.2, PUFAE 75.4°14 54.72, n-6/n-3<&
0.26°01 A4 0.07% H3Y ]}

SO f1olX Myristic acid(14:0) & AEH A
orti, palmitic acid(16:0) = 18.3%°1A 20.3%
2, palmitoleic acid{(16:1)% 8.4%°A 3.5%%=,
stearic acid(18:0)= 3.5%°14 16.5%=, oleic
acid(18:1) & 13.9%°14 8.3%=, linoleic acid(18
12)E 4.8%9NA 3.5%%, a-linolenic acid(18:3)
¥ 2.7% AAHE A3, arachidonic acid(20:4) = 8.3
% AWARHAA1, EPA(20:5)% 20.7%0A 15.2%
2, DHA(22:6)= 12.4%°14 18.5% =2 WA .
MUFA+x 28.79014 13.322, PUFAE 41.791A4
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49.9%, n-6/n-3L 0.14°014] 0.372 W3 o P/
S ratio= & H¥H37F 1o X% phosphatidyl-
ethanolamine &} 7% POl oA stearic acid
(18:0) & 1.8%°0M 12.5%%=, oleic acid(18:1)&
14.4% 9 A 18.2%=, linoleic acid(18:2)& 15.7%
oA 2.5%%, «-linolenic acid(18 : 3) = 59.7%0l A
28.3%=., arachidonic acid(20:4)7} 2.5%, EPA
(20:5) 10.2%, DHA(22:6)= 18.4% AAEY
o},

SOl de}A palmitic acid(16:0) = 18.3%9°}
A 15.4%=. palmitoleic acid(16:1)& 8.4% ) A
1.5%2, stearic acid(18:0)+= 3.5%9) M 23.5% =,
oleic acid(18:1)+ 13.9%°1M 7.9%=, linoleic

Table 8. Fatty acid composition of phosphatide from
rabbits fed on diet contaning sardine or
perilfa 0il(2) without Magnesium and Cal-

o —linolenic acid”} Eicosapentaenoic acid®} Docosahexaenoic -«+--- 7

acid(18:2) = 4.8%°l1 A1 2.7%=, a-linoleic acid
(18:3)= 1.5% AR, arachidonic acid(20:
4)€ 6.3% AAHUTG. EPA(20:5) = 20.7% A
14.9%3%, DHA(22:6) & 12.4%°0 A 23.4% = W3}
=}t MUFA< 28.7914 11.02. 2, PUFA+ 41.7
Al 50.02.2, P/S ratiox 1.49)4] 1.32.2 n-6/n
~3& 0.14°0 A 0.372 & o

3 PO+Mg* 2] ¢ phosphatidylcholine %}
9l o] A palmitic acid(16:0)= 9.5%°1 A 10.6% =,
oleic acid(18:1)+ 19.1%°014 21.6%Z, linoleic
acid(18:2)= 1.5%°1 A 4.6%=, «-linolenic acid
(18:3)= 25.2%°0A 21.7%=, arachidonic acid
(20:4)+ 2.2%N A 5.3% =%, DHA(22:6)+ 16.5%
ol A 9.1% = W3l 11, P/S ratiox 2, 394 1, 9,

n-6/n-3= 0.07914 0.242, MUFA= 20.600 4]
22.8%, PUFAE 54.79 4 50.982 #H3IX o}

Table 9. Fatty acid composition of phosphatide from
rabbits fed on diet containing sardine oil

or perilia oil with Magnesium(%3)

I

Phsphatid-

cium

Phsphatid- Phsphatidyl-
Fatty ylclplgling etaaigﬁar?ﬁsge
acd g PO? SO PO
16:0 20.3+0.1 95+0.2 154403 6.4+0.1
16:1 3.5+01 1.5+0.1 1.5+0.1 T
18:0 16.5+0.3 14.2+0.2 235+0.1 12.5+0.2°
18:1 83+02 19.1+0.5 7.9+0.1 182+0.1
18:2 35+01 15+0.1 27+02 25%0.2
18:3  2.7+0.2 252402 15+02 283+0.3
20:1 1.5+0.1 ND 17402  ND
20:4 8.3+03 22403 63%02 25+0.1
20:5 15.240.9 9.3+£0.3° 14.9+0.6 10.2+0.2°
22:6 185+0.5 16.5+0.5 23.4+03 184+0.3
Others® 1.5 T 1.2 T
P/S 1.36 2.3 1.29 3.28
n-6/n-3  0.37 0.07 0.2 0.08
PUFA 499 54.7 50.0 61.9
MUFA 13.3 20.6 11.6 18.2

Values are the mean +SD of six samples {n="6) in
each diet group.

a : SO : Sardine oil ; PO : Perilla oil

b : Others 20:2, 20:3 22:5, each of these fatty
acids was less than 1%.

c : P<.01 versus SO

Phosphatidyl-

FA yicholine ethanolamine

PO SO PO SO
16:0 10.6+£0.2 15.6%0.2 9.5%+0.1 125+0.2
16:1 1.2x0.1 4.2+0.2 T 5.940.1
18:0 15.7%£0.2 16.9x0.3 14.5%0.2 20.2%0.2
18:1 21.6+0.1 8.9x0.1 185+0.1 105+0.1
18:2 4.6+£0.3 48x+02 3.2x0.2 3.2%£0.1
18:3 21.7+£0.1 3.7x£0.1 25.2+0.3 2.8%0.2
20:1 ND 1.8+0.1 ND 2.7+0.1
20:4 5.3+0.2 89x0.2 4.7+£0.2 6.8+0.2
20:5 10.2+0.3 15.7+0.1 13.7+0.2 16.5+0.2
22:6  9.1£0.2 19.5+£0.3 10.7+0.1 18.9%0.1

P/S 1.9 1.6 2.4 1.5

MUFA 228 14.9 18.5 19.1

PUFA 50.9 52.6 57.5 48.2

n-6/n-3  0.24 0.35 0.16 0.26

Mg?t : 100mg/day

PO : perilla oil. SO : sardine oil.

Values are the mean +SD of six samples (n=6) in
each diet group.
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Table 10. Fatty acid composition of phosphatide
from rabbits fed on diet containing sar-
dine oil or perilla oil with Calcium(23)
Phsphatid- Phqsphatidyl-
FA ylcholine ethanolamine
PO SO PO _SO
16:0 95+0.1 16.9x0.2 9.7+0.2 14.6%0.2
16:1 1.8+01 51#0.1 15+0.1 6.2+0.1
18:0 17.5%0.2 17.3£0.2 15.2+0.2 12.7+0.1
18:1 185x0.3 8.2+0.1 169+0.3 14.7+0.2
18:2 3.8+0.1 5.2+0.2 35+0.1 4.3+0.1
18:3 24.5+x0.3 4.2+0.1 22.7+02 3.5%+0.2
20:1  1.5x0.1 1602 1.7%0.1 3.7+0.1
20:4 49%+02 7501 53%x01 7.2+0.1
20:5 11.3%+0.1 14.9+£0.2 13.9x0.2 18.9+0.1
22:6 6.7x0.2 19.1+0.3 8.6x0.1 14.2+0.2
P/S 1.89 1.49 2.17 1.76
MUFA 21.8 14.9 20.1 24.6
PUFA 51.2 50.9 54.0 48.1
n-6/n-3 0.2 0.3 0.2 0.3

Ca®" : 300mg/day

PO : perilla oil. SO : sardine oil.

Values are the mean +£SD of six samples (n=6) in
each diet group.

SO+Mg?* 72 ¢ palmitic acid(16:0)+= 20.3
%04 15.6%= & AL & Wyl iy, 1
2] 11 phosphatidylethanolamineo] 1oiA PO+
Mg?" 9] 7% palmitic acid(16:0) 6.4%0°l 4]
9.5%%, stearic acid(18:0)< 12.5%°14 14.5%
2, arachidonic acid(20:4)& 2.5%°14 4.7%=,
EPA(20:5)+= 10.2%°1* 13.7% =2, DHA(22:6)=
18.4%°14 10.7%= W 3= A, PUFAE 61.99 A
57.52, P/S ratiox= 3.2°1A 2.4, n-6/n-3< 0.08
oA 01622 HstEATk. a2 SO+MgH 7
o] 7A$ palmitic acid(16:0)& 15.4%N A 12.5%
2, palmitoleic acid(16:1)& 1.5%9N A 5.9%=,
stearic acid(18:0)+ 12.5%° A 20.2%=., oleic
acid(18:1)+ 7.9%°1A4 10.5%=, EPA(20:5)«
14.9%0 X 16.5%=, DHA(22:6)& 23.4%°01A
18.9% =, P/S ratiox 1.394 1.52, MUFA+ 11.0
| A 19.12, PUFA+ 50.090 4] 48.22, n-6/n-3

ERMCEEHE

0.291 4 0.262.2 YEFT)

38 PO+Ca’" #9 7% phosphatidylcholineo
2lol A stearic acid(18:0)v 14.2%° A 17.5%
2, arachidonic acid(20:4)+ 2.2%9A 4.9%=,
EPA(20:5)= 9.3%°14 11.352, DHA(22:6)+
16.5%°14 6.7%=% WaHAR, SO+Ca> 79 7
¢ palmitic acid(16 : 0) & 20.3% 1 A} 16.9% = ¥ 3}
sRoy o2 AES & "3t ol skl 1
2] 11 phosphatidylethanolamine ® 3¢ PO+Ca*"
Foll ¢lo]A palmitic acid(16:0)E 6.4%9 A 9.7
%=, stearic acid(18:0)= 12.5%A 15.2% =&,
oleic acid(18:1)+= 13.2%°14 16.9% =2, a-lino-
lenic acid(18:3)+= 28.3%°l A 22.7%Z=, arachi-
donic acid(20:4)= 2.5%09°|A 5.3% =2, EPA(20:
5)+E 10.2%° A 13.9%=, DHA(22:6)+ 18.4%79)
A 8.6%= WaE YL, SO+Ca® 7ol oA pal-
mitoleic acid(16:1)+= 1.5%ANA 6.2%=, stearic
acid(18:0)= 23.5%91A 12.7%=., oleic acid(18:
1) = 7.9%N A 14.7%2, linoleic acid(18:2)& 2.7
%MNA 3%=., a-linolenic acid(18:3) = 1.5%°1 A
3.5%%, arachidonic acid(20:4)< 6.3%9°) 41 7.2%
2, EPA(20:5) 14.9%°14 18.9% =, DHA(22:
6) = 23.4%091 A 14.2% 2 d 3} A

o] oli Al Eutel o] X ZH dojA PO
749 stearic acid(18 : 0) = 1.9 X 14.5% = 43 3]
Z7}819 1, arachidonic acid(20:4), EPA(20:5),
DHA(22:6)7F A=Ak 18y a-linolenic
acid(18:3)+= 58.991 A1 20.3% % 433 T4 o]
(P<0.05) frelAdol sl b& E3pA|ypate s A
g9 A 2o, a8la POHMGH 9] 3¢+ DHA
(22:6)7} 15.2%MN X 17.0% 2 S HJSS BP0
(P<0.05), PO+Ca**#2 3¢+ DHA(22:6)7}
17.2%°0 A 13.7%% Z2HASE BAFAY &
8t SOl 7% arachidonic acid(20:4)7} 6.1% A
A Q1(P<0.05), EPA(20:5)& 20.7914 15.7%
2 #aso] P<0.05 24 At PO+MG®
o] A= Z Wl 99y, PO+Cat el 29
myristic acid(14:0)7} 3.1%9NA 6.8%= 433l
Z718t9 3, DHA(22:6) = 17.2°9014 13.7%= &4
s}, P/S ratios= 1.8914 1.42 ¥dlo IR
Abo] Z7hE vk oAl 23 perilla oilo]l Mg,
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Ca®™™ & #71% o MUFAE Mg™ ol 93ty Ca?t B
t} ¢ 2715193, PUFAE Ca*'ol 93t Z715
olth. P/S ratios 2.1(Mg*h)#} 2.3(Ca*") & B

Mg™t & ZFAPALE F71A17] 3, Ca¥T e EX 3R

FE 7R ES ¢ 7 AR
A "ol glojx POFlA Mgh' g #7tet 4

< stearic acid(18:0)7} 10.4@]/‘1 17.4% %, EPA
(20:5) & 9.4%°01A 12.5%= F74= 3, P<0.05
frelAdo]l AUk DHA(22:6)+= 1520014 11.2%
2 7ZFAERJAR, P/S ratios 1,994 2.582 X|utAalo]
Z719 AL 2o FAck PO+HCa 2o AL
stearic acid(18:0) & 6.5914 15.4% 2 F7IEA 0
1} DHA(22:6)2 19594 14.7% % ZAaEHACH
(P<0.05).

P/S ratior 2.2014 1.9 wWsled FEghzjutato]
Z7IE] 8-& & 4 91, PUFAXE 51.5904] 46.1
2 3l

=3 SOF UM Mg™& H/AE o oleic
acid(18: 1)+ 12.9%°I4 14.5%%, arachidonic
acid(20:4) = 4.990A 6.2%2 F7139 &L 4%
c}.

MUFA+ 23.89141 26.02.2, PUFA+& 51.598 A
50.00.2 Hato] E3pALO] oFF FrHE UG 1
2] 31 SO+Ca*" ol = MUFAZ} 23.804] 24.82,
PUFAX: 51.590 4 46.12 W3l1, P/S ratiox 2,29
A 1.92 H3lo] EstApite SUE R Fo

A XA AL PO+MG* Zol M P/S ratio
7} 2.191A4] 1.82.2 wWHal A4 FI1E B
o F¢ o} stearic acid(18:0)+ 10.991 4 16.2%
2 Z7E 92 (P<0.05), DHA(22:6)& 15.6004
0.2 7ZAFYer PO+Ca’ #oll A& stearic acid
(18:0)= 10.9914 13.7% 2 F7 1A ov 4L
3 DHA(22:6)& 15.69014 13.6%8 A9
=

3t phosphetidylcholine®] 7% PO+MG* &+
o A1 DHA(22:6)+ 16.594] 0.1% & 451, P/
S ratiox 2.390A] 1.92 Wstod ¥ 3Apibibo] &1
slg ot 28] 3 PO+Ca® ol Al PUFAE 54.790 A]
51.2% wW3dln, MUFA& 206904 21.8%, P/S
ratiot 2.3°14] 1.98 sl Estx|yite] Fr1E
il E£3 SO+Mg? Fol M= palmitic acid(16:

a~hnolenic acid?} Eicosapentaenoic acid®} Docosahexaenoic «--«-- 9

0)E 20.390A 15.6% % ZAEHASY P/S ratio=
1.49014 1.62.2 W3t SO+Ca* ol 4+ pal-

mitic acid(16:0)+ 20.3°1A 16.98 Z4AF AT

MUFA+ 13.3%4] 14.9%2, PUFA+ 49.99 A4 50.9

2 ¥3}3, P/S ratioe= 1,494 1.5 W3l BE 3}
A} ato] ekt Frbslkd o),

g £

«~linolenic acid7} 60% &8+l Q& perilla oil
7} EPA, DHAZ &3 sardine oil & Mg?", Ca*"
& A7} g98to AAY A EPAS DHAZ A3

st Pl B S RAEIY o5 g2 FES
At

A A o] H$ perilla oil ol A&
acid, eicosapentaenoic acid, docosahexaenoic acid
7t BAAHUNeH, Mg* = EPA, DHAZ 71417
i1, Ca*"= EPA, DHA ZAAl#Eoen MUFAE
Ca*" Bt} Mg® el 7 e 28 P/S ratio=
2d Mg™ & EXAWYANE F/AAE, CaTe

B ¥ 32 WS ST A A o

A o A% perilla oil o] QoA = Mg? o
2]3}l] stearic acid, docosahexaenoic acide &7}
HA3(P<0.05), Ca¥" &= stearic acidE E7}9 QL.
U DHA+= #4ASE Y, 18] 2 sardine ol )]
A Mg?t& oleic acid, arachidonic acid7} 2715 91
1, P/S ratiog A Z3ALte] S8 HRACH

Ax]A o] AL perilla oilTol]l ojx Mg, Ca®t
& stearic acide 57FE R 2(P<0.05), DHAE <F
7t 2A8S 1At Perilla ot e Mg?t, Ca?t
£ 8 zpolr} QIRlr). Sardine oilo A Mg?*, Ca** &
palmitic acidg 493 ZEAAY. 28y P/S
ratioZ B Ca’* & E¥ & 1ars S H

oAl Al & F A+ AL perilla 0il9] a-lino-
lenic acid® Mg?toll ¢]3ted DHA, EPA, AASES
2 AAE A stearic acide] 2718 g 3:, Ca*t
off 2]3ld DHA, EPA, AA+S 2 AlAlo] <7t A
s e}, 28 1 oleic acid® 423 Z7}8taA .

arachidonic

gl
o
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