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ABSTRACT

This study was performed 1o investigate the effect on polyunsaturated fatty acid dicts and
feeding periods on the antithrombosis. the hematological changes in the blood and fatty acid
compositions of platelets in rats. Each group of rats was fed a diet containing 20% (W/W)
com oil. beef tallow. sardine oil and the general stock diet for 10. 20, 40 and 80 days.

Rats fed sardinc oil diet showed significantly longer bleeding time than any other diet groups
after 20 days feeding. The wholc blood clotting time of sardine oil group fed for 80 days
was increased significantly. The number of platelet and the concentration of hemoglobin showed
no significant difference among all groups. The number of white blood cell was decreased
continously in sardine oil group after 10 days feeding. The level of malondialdchyde generation
during thrombin-induccd aggregation of platelets was decreased continously in sardine oil group
after 20 days fceding.

With regard to the composition of platelet fatty acid. the ratio of eicosapentaenoic acid(EPA.
20 1 5 w-3) to arachidonic acid(AA. 20 : 4 w-6) was increased in sardinc oil group. but decreased
in com oil groups and beef tallow groups with days.

In conclusion, the rats fed sardine oil diet for more than 20 days showed the fact that
EPA induced the antithrombosis. the changes in number of white blood cell and the fatty
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acid composition of platclets.
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Table 1. Composition of diets (glkg dicts)

Group Corn  Beef Sardine
Diet Ingredicnts Oil Talow Qil
Corn Starch 600 600 600
Casein 150 150 150
Com 0Oil 200 — -
Beef Tallow - 200 -
Sardine Oil - — 200
Sali Mixture!’ 50 50 50
Vitamin A,D Mixwure?) Tm T 1w
Vitamin EK Mixture?? 2w 2wl 2 mf
Warer Soluble Viamin® - — -
Vitamin By imd 1md 1w

1) sale Composition(g/kg diet) : Calcum Carbonate
300.0, Dipotassium Phosphate 322.5, Magnesium Sul-
fate + 7H,0 102.5, Sodium Chloride 167.5, Monocal-
cium Phosphate « 2H,O 97.5, Ferric Citrate + 6H,0
15.5, Potassium Todide 0.8, Zinc Chloride 1.0, Copper
Sulfate - 5H,0 0.6, Manganous Sulfate + H,0 5.0, So-
dium Selenite 0.1, Chromiun Potassium Sulfate « 24H
,0 0.55

2) Viamin A,D Mixture(mf/kg diet) ; Vitamin A 0.1
(850 1.U.), Vit D 0.01 (85 LU.), Corn Oil 1mé
3) Vimmin EX Mixture(2mf/kg diet) . a-Tocopherol
Acetate (Vitamin E) 50mg, Menadin(Vitamin K) 2mg,
Com OQil 2m¢

4) Water Soluble Vitamins(mg/kg diet) : Chloride 2,
000, Thiamin Hvdroxide 10, Riboflavin 20, Nicotinic
Acid 120, Pvridoxine 10, Calgum Pantothenaie 100,
Biotin 0.05, Folic Acid 4, Inositel 500, p-Amino Ben-
zolc Acid 100

5) Vimmin B,, Solution

Viamin By, 5mg/Distilled Water 100mé
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Table 2. The condition of gas chromatographv

Instrument Hewlett-Packard 5840 A/GC

Column Carbowax 20 M-Fused Silica Capillarv
Column 0.2mmm 1.d.X25m

Detector F.ID,

Column temp. | 140C~210C, (Rate © 2C/min)

Inj.emp., 240t

Det.iernp. 280°C

Carricr gas Helium (20cm/sec)
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Table 3. Fartv acid composition of dietary oil (Unit: %)

Fattv acid Corn oil Beel tallow Sardine oil
14:0 - 2.6 58
1610 12.0 25.1 14.8
1 — - 7.9
18:0 1.3 23.1 7.0
1 (m-9) 25.7 42.4 99
2 (w-6) 58.4 8.6 1.2
3 (w-3) 0.8 — 1.0
20:0 - 1.8 0.5
1 - - 3.6
4 (w-6) - - 1.3
5 (w-3) - - 17.3
2211 — — 4.6
5 (w-3) - - 2.6
6 (»-3) - — 12.6
Rest 1.5 1.4 9.9
polyunsaturated 59.5 5.6 36.0

farty acid

P/S rato™ 4.5 0.07 1.3

“P ! polyunsaturated fattv acid, §:

ANHe AL 2 32 7] (Sorvall RT-6000 Cen-
trifuge)i 228t plaeler rich plasma(PRP)E

de T A=de v platlet palerd BTH
o]7Z1€ 0.0IM phosphate buffered saline(pH 7.4)

o= l':Ej]- 1.5 10° platelets/me % Al HHA] A A
malondialdehyde(MDA) &4 Al22 AME-3l49 -

Platelet pellete]]l 0.01M phosphate buffered sa-
line #o] 2800rpmefiA] 1087 94 Estx
T}A] 0.0IM phosphate buffered salincol] & Al H
At 24 ARE AMESHA T
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Table 4-1. Significant factor of experimental parame-

ers

Experinental Parameters

Significant Factor

Final Bodv Weight

A, B, AB”

Bocdv Weight Gain

A, B, AB

* A Significantdv different among feeding periods at

a=0.05

B ; Significantly different among diets at a=0.05
AB : There is interaction hetween feeding periods

and diets at o=

Table 4. 1nitial and final bodv weight and bodv weight gain

0.05

meant S.E.

Groups Tuidal Bodv Final Bodv Bodv Weight
Davs of Bict Weight Weight Gain
Feeding (Unit : g) (Unit : g) (Unit : g/dav)
Stock 127.8% 58N 0 186.7 7.300 5.9+ 0.3
10 Com Oil 128.5+ 4.7 148.6% 7.62 2.0+ 0.1%
Beef Tallow 129.5+ 3.9 156.4F .42 2.7+ 0.2
Sardine Oil 150.2+ 4.2 1485+ 5.9¢ 1.8+ 0.2¢
Stock 128.4+ 3.8 2492 5% 5.9% 571044
20 Com 0Oil 130.6+ 4.3 198.7+ 3.9b 3.4% 0.2
Beel Tallow 150.9% 5.0 206.8%+ 5.4 88020
Sardine Oil 129.8+ 3.6 201.5+ 2™ 3.6 090
Stock 196.4% 6.6 290.6% 9.7¢ $.14£0.35"
10 Com Oil 1266+ 6.6 262.9% 5.4 8.4+ 0.3M
Beel Tallow 122,61 6.2 270.5% 6.7 574028
Sardine Oil 1255+ 8.3 235.6% 4.8 2.6+£0.14¢
Stock 131.0%5.9 39521 10.1% 3.3+ 0.2"
%0 Gom Ol 130,91+ 5.3 2911 9.8 2.0%10.2¢
Beel Tallow 150.8+ 4.8 306.9+ 7.7 2.9 0.3
Sardine Oil 129.6+ 4.2 513.5+ 8.6 2.5+ 024

1) not significant amoeng all dara within the column at a=0.05 bv Duncan’s multple range test

9) Values with different alphaber within the column ar @=0.05 by Duncan's multiple range test
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Table 5. Dailv food intake and food efficiency rado meant 5.E.
Groups Daily Food Intake Food Eflicicncy
Davs of Feeding Diet (Unit : g/dav) Ratio
Stock 19.14 0.7 0.31%0.08°
Com Ol 16,0+ 1.2 0.12+0.01"
10 Beef Tallow 16.4+ 0.6 0.16+ 0.08b
Sardine Qil 153+ 0.8¢ 0.12+ 0.02>
Stock 21.1£0.7° 0.26+ 0.03"
20 Com Oil 17.94 0.8 0.194 0.01"
Beef Tallow 17.5% 0.4 0.20% 0.027
Sardine Oil 15.10.5¢ 0.241 0.02¢
Stock 21.4% 13" 0.20% 0.05»
40 Com Oil 204+ 14" 0.16+ 0.03>
Beet Tallow 20.4% 2.0" 0.21+ 0.042h
Sardine Oil 17.0£ 0.5M 0.17£001b
Stock 24.1+0.82 0.14£ 0.02b
%0 Corn 0il 19.1£ 0.8b¢ 0.11£0.01°
Beel Tallow 18.6% 0.6M 0.123 0.02"
Sardine Oil 17.74 0.6 0.15+0.08"

* Values with different alphabet within the column were significandv different a1 ¢=0.05 bv Duncan’s muldple

rangc test

Table 5-1. Significant factor of experimental parame-
ters

Experimental Parameters Significant Factor

Dailv Bodv Weight B, AB”
Bodv Efficiency Ratio AB
“ Al Significantlv different among feeding periods at

a=0.05
B Significandy different among diets at a=0.05
AB | There is interaction between [eeding periods
and diets at a=0.05
2. 2 Aol MFEE I Aol &2
Table 5049} Zo] A ZHSF Stock Groupél
2lo] J#3(19.1~24.1g) o] T2 Group(15.1~20.4
g va fFdHoz A oAL £ Hehe
}Jo]_l;_!_[;].}; 3:3:],71&} o] %H]-_Z%o _Z_E‘J }\}-_:-;}_g] )\‘]13‘_
AwE PIHE A2 & 59 229 YAD
A7E HBelth £33, Stock dict?) fiberdhg- ol 4
FrEe Aol g Yew 47 B 5
Sardine Oil Groupd) o]z &) AL o|fx
35 B3 xurate] 7hgr A9 grjE st
Aot AdEd. Stock Groupd} Sardine Oil

Group AF7)Zhe] E71R4S Ae] 4ol

F7hs Aot

v}, Corn Oil Groupd} Beef Tallow Group-&
e 0ARAE Hol HAFe] Bkt 2
oFE edH Ah AVL HARHL A7
o2 39, 9Y Ao 4ABL Aol F9A @
A 23 e ¢ F Adrh(Table 5-1).

AR 1099 Z3E B Stock Groupe] 4]o]
F&(0.31)0] = 4o Group(0.12~0.16) .t}

FolHog zlon, AS 409 o]FREHE RE
Groupe] 4ol & o slejH, f)Hl Aol7k 1t
Buta] e Eolx drh

3. &g AL

Table 69| A ¢k 2] ALS 109 Helle ZE 49|
GroupZtell &8 X|7be] glo] Aol H|&3 3]
(110.7~11532)E Jelggch. v, ARS 20
YRE Sardine Oil Groupg] EHA|7H157.3%) o]
Beel Tallow Group(115.83)e| H|sl Heldez
#A5] A25 Atk Beef Tallow Groupe] 724, Ab&
717t Ao ZA W& Groupd HlE b we

AY F35 Jehf ok tatd, 58 Azte AS
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Table 6. Bleeding and whole blood dotting time (Unit : sec) meant S.E.
Groups . . Whole Blood
- - Bleeding Time . .
Days of Feeding Diet Clotting Time
Stock 115.34 18.0¢" 1493+ 7.8
" Com 0il 114.5+ 4.4¢ 160.9% 14.0%
Beef Tallow ] 1107+ 9.9 154.22, 13.0%
Sardine Oil 1158+ 15.04 157.74 14.0%
Stock 1447+ 9.25¢ 153,71 11.0%¢
%0 Com Ol 116.0= 8.0 156.0% 12.0%
Beef Tallow 115.8%17.04 155.8% 14.9%
Sardine Qil 157.3+ 26.0" 156.2+ 14.8%
Stock 196.0+ 41.0% 164.2£11.0°
40 Com 01l 166.7% 87.0° 157.54 24.0%
Beef Tallow 129.5: 29.0¢ 156.8 £ 16.0%¢
Sardine Oil 256.7% 25.0° 1745+ 15.1%
Stock 92923.7+ 14.02 165.9% 19.0°
80 Com 0Oil 254,01 32.07 164.5 7.4%
Beef Tallow 171.64 25.0 1557+ 11.0%
Sardine Oil 272.5+15.0° 196.6% 18.1"
* Values with different alphabet within the column were significandy different at a=0.05 by Duncan’s multiple
range test
Table 6-1. Significant factor of experimental parame- FoAHog 8971 Al7to] A= S}(Sardine Oil
(15 Groupe] Z-9-= 196.6%). Beel Tallow Group3} Sa-
Experimental Parameters | Significant Factor rdine Oil Groupzte] HE 21 A7t FFole A}
Bleeding Time A, B, AB” 409 BY} AS 80do] WM =LA Ul
Whole Blood Clotting Time B_ % AFS AN AW o1 Al7hd Alog
* A} Significandy different among teeding periods at -
0=0.05 TRgE FoHd fAE A8 gl A 80
B Significandy different among diets a1 a=0.05 YA Sardine Oil Diet Groupd] @8 1 A

AB ! There is interaction between feeding periods 7te] g-elF oz ZltH(Table 6-1).
and diets at a=0.05
5. ¥aH %, WHT % smZEul s

b Helel meh A% AR WS YL o me sk 2ol 2 Group 25
et &4 5 A ek(Table 6-1). Yad = g @don AMS 7)7te] WolAEHE
4. ME 27 A7 Zy}etath Sardine Ol Group2 AL8 ke AR
Table 62419} o] A% 1093} A1 209 7 FHE 4ol Groupel |3} Fnshel 471 /b3 2
e BE Aol Growpeld ¥ 22 ARCEE  MERT £949 Aol Bolx] gt AME
10209] A9 149.3~160.9%, Ab% 202le] A2 155, 1097 20 Fpels ZE o] Groupe] A 5X10°

7~156.2%)9] o]z} gigiet. Tehd, Al 40 A AEE Jehdgie, A8 40947 30 HH,
BE) Sardine Oil Group(174.5%) o] = 2l¢] 7><1037HE Qi 71 ZUFE AL tekA], 84

Group(156.8~164.2%)0l ®|&] HE <3 Alztol = AbS 7ItE {o1F #AVE e ¢ 7
tha ZolxE AL Bolort ALY S0Y A M%E}(Table 7-1).
T2 2o] Group(155.7~165.9%)0l Hla| 435 AFS 1092 g@3tell A Sardine Oil Group(7.14X
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Table 7. Hematological Changes meant S.E.
Groups Platelet White Blood Hemoglobin MDA Formation
Days of Diet Number Cell Number Content Content(Unit . n mol/
Feeding (Unit : 10%m€) | (Unit : 107mé) (Unit © g/de) 107 platelets)

Stock 532+ 04730 | 8.86£1.10¢ 14,83+ 0.80N52) 13.8% 0.4

" Comn 0il 5.79+ 0.45° 9.20% 0.362 18.70% 0.31 14.5+0.52
Beef Tallow | 5.56% 0.41° 8,06+ 1.20% 1874+ 0.38 14.8+ 0,52
Sardine Oil | 5.12+0.28% 7.14£ 0.45° 13,88+ 0.46 14,14 1.3%
Stock 537+ 0582 | 10,65 0.652 1457+ 1.2 14,3+ 1.3
Comn 0il 581+ 0,467 8.90% 0.57* 18.97+0.29 18.9+ 0.7

20 Beef Tallow | 5.90%0.512 9.40% 0.307 14.80% 1.30 14.7+0.82
Sardine Oil | 5.36% 0.492¢ 6.84% 0.63¢ 14.72+ 0.66 11.9+2.1b
Stock 7.08+0.28% | 1358+ 2.90" 13.83£0.76 124+ Q.80
Com Oil 7.18£0.78b 9.90+ 2.0 14174 1.40 18.24 1.340

0 Beef Tallow |7.76£0.72" |12.00£2.12 14.67x 0.88 15.8+£1.22
Sardine Oil | 6.94+0.35% | 6.90%0.71¢ 14,63 0.71 8.6+ 0.3¢
Stock 7.19€0.250 | 11.78+ 1.01° 14.92:+ 0.27 11.3% 0.50

50 Corn Qil 7.27+0.27° | 10.86% 1.7° 14,55+ 0.40 18.6+ 1.42°
Beef Tallow |7.29%0.35 |12.10+0.89% 14.80+ 0.65 15.2+ 1.67
Sardine Oil | 7.074 0.282b 525+ 0.36¢ 14.57+ 0.54 8.4 0.7°

1) Values with different alphabet within the column were significandy different at @=0.05 by Duncan’s multiple

range test

2) not significant among all data within the column at @=0.05 by Duncan’s multiple range test

Table 7-1. Significant factor of experimental parame-
ters

Experimental Parametcrs Significant Factor
Platelet Count Number A"
White Blood Cell Number A, B, AB
Malondialdehvde B, AB
* A . Significanily different among feeding periods at
a=0.05

B : Significandv different among diets at 0=0.05
AB  There is interaction between feeding periods
and diets at 0=0.05

107)/me) o) ™2 Group(8.86X107~9.20X 107) o)
ve] 714 He X8 Jell A A 2085 H
Sardinc Qil Groupe] 7%, AbS- 717 F719 tE o
Wy 7 F7F A 7"’"% e Holx HIH,
e Ho] Groupd ZA-F, 949 FME EY
FAt. A 71?_“’] _71-?';1 %, DBeef Tallow
Group¥} Sardine Oil GroupZhe] ¥ £3}o| =
37 ARG 2 9FT S5 AR 7107 Ao)9)
259 W} 4929 Wa} ARATH(Table 7-1).

Table 764 ZHE ule] 7o) 2eolg) =Fg
ARZaN #FRE ol Fd BAM JFE L F
Art AR Z=He TE £3(13.70~14.92g/d8) =

2 dggle] ¥xd AgE o Fc

6. Malondialdehyde(MDA) 2412k

1097F HagoA MAE MDAE Table 73 2
gl AbS 10945 MDA A Ak gleja] BE
Group(13.8~14.8nM) kel F-2] 2] A}o] & H. o] %]
@orov}, AMS 209 HE Sardine Oil Group(11.9
nM)o] T2 o] Group(13.9~14.7nM)o Bjs]
MDA AATFe] FH2 Hepien AR&
717k F7k Bge 1 A7 95 ZAaHIYG
g g Groupd & HEVE gl AH% 7]
7o Z7}e4E, tbE8 2lo] GroupeH Sardine Oil
Groupe] MDAAS A gko] zfol7} A F7t ah{ch
2, MDA A4Te A5 710 $97 BA)
AR, ols) BRE F9H WA UeE @

219 (Table 7-1).
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Table 8. Relative farty acid composition of platelet(Unit : The value expressing the fattv acid content of 18 £ 0

as 100)
Days of Feeding 20 davs 40 davs
Group Corn Beel Sardine Corn Beef Sardine
Fattv Acid oil Tallow oil 0il Tallow 0il
14:0 14.8 30.5 13.8 13.9 36.1 16.5
16:0 160.3 192.3 181.9 159.2 208.1 163.5
1 2.6 23.7 14.7 2.8 24.9 149
18 .0 100.0 100.0 100.0 100.0 100.0 100.0
1(w-9) 324 62.8 55.4 54.6 71.3 54.2
2(w-6) : 42.6 34.8 274 50.7 42.4 24.6
3(w-3) 1.7 0.6 7.8 1.6 0.3 8.1
20:0 3.8 13.0 2.9 3.4 10.6 2.5
4(w-6) 124.3 126.7 100.7 139.7 129.6 90.2
5(w-3) 2.9 0.7 79.3 1.9 0.9 82.8
18 @-5/m-6 0.04 0.017 0.27 0.0% 0.007 0.35
20 ®-3/w-6 0.02 0.006 0.79 0.01 0.007 0.92
18+ 20 w-3/w-6 0.03 0.008. 0.68 0.02 0.007 0.79

)d-
‘?ﬁ/‘*ﬁr—ﬂ Z]HM- #4g ZAsto] Table 80 3
Aol Thed HATA,
acid(18 : O)E JlEo g st o]2 10002 A
331 vhe] A &) Ak 2498 7)Fel gk i Hal
FAZM eERT
Com Oil Groups] ZA$-, 18:2, w6 FE3

£e £ YHIAL, Ag 7170 BAEEE

stearic

7 %7t ol rH42.60)4 5072 Z71). Beef

Tallow Group®] A9 181, 0-92] TFo] ZE
2 0] Group 3 A 71 Weke ), A% 717 7t
tge] 2 71 F7etgrh(62.844 71802
=71). 1813, 039 20 5, 039 7
Group® Beef Tallow Groupe vwj$ AL }aFS
Fatatg ot 28y, Sardine Oil Groupg] 4%
th2 Aeo] Groupdl] va] J@s] @& & X
stgon, A% 717t F718 tEe] o £A7 &
7FE ot

=, Sardine Qil Gr0up—°—
wel w-3/0-68] = BA4 1870l A, 0.270] 4] 0.
3302 BA4 20709 AL 07044 0.928 =7}
¥ o™ Com Oil Groupd Beef Tallow Group-<

4%, Corn Oil

A& 717k0] F7HEol

I Yt ZAFAE & F AT o] AL Sardine
Oil Groupe] gle]A, 0112}24] e _PATE €A
el 2888 Bof F Holth

w2hA, o) 49 Ao} g o] BH, Sardine
Oil Groupof| X ¢] EAd W2 EPASY ZH0] &9
AZE AY S AZE BET 4 g MDA A4 B
ABAA FeHQ Aols R LS B

==
F

% Yz

B =EdAE A Ao §43% thE F
of 2] f-(eicosapentaenoic acid, EPA, 17.4% &),
£ 48 (linoleic acid, 58.4% &5 ), ¥ X (oleic aad
4249% /)8 747 Ho] BAY 20% FHTE 4
olg} Algs 1 g,l‘— FEAEE 3FANA T3
Ak E4xde 49 97719l 10YE VgL,
109, 204, 404, 80% T A 7178S 2Eldly
EX3} Akl T/ AR V)3te] FEA A3t
rRg W2 Bd 7o ogA FFE o
H=xo] THa) o7& wokeh

Sardine Qilg AHAIZ o8 FAFAA &H A
tto] feld oz AT SR epn. % 4
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To| % Sardine Oil Groupol| A && A]7bo] ALS:
717keo] Aol Ao whelk A 3s) A gt EPA/AA
87} 7173 A2 Beef Tallow Groupol A 7173 W&
A¥ £ vehian, 3 W7 A 2
Oil Groupe| | &7 N7} A 43 A7l A
o7 HeB Mol of) =EM 43 2w
Zol, EPAAANE R, 24P, 29 g
$¥7 mAsh 4udl Basol Yee ¢
9‘1]_—,},32-53)‘

a1 FEF Ako] A ejel A A Akshe o
Yol TR0 WElE £ 4 Slohs BRD7) o),
B ATOINE Bod 4, WL 5, Izl
Fg 23std & 27, RYT Fol YoM A1S
1085 82E Sardine Oil Groupe] W& Groupl
H3l olg FA7F FAS| HAHAW o2 IE
B33 Aukalo] hvdmpcmxidcﬁ} 7Zo A5 A
AAA, © %—TL zute #3A)7) Axaln Azt
"ot ¥A %/‘]“— ez & AFHNE,
Sardine OIl2 55=7F =5 27, 4 £ B2
S2H FFd= fFodel Aozt gl e, HEF
Fofl QoA fredel PAE ek wEhA,
EPAS} 22 ZFo] Mg Zd #ojdichs A
Aol o B2 A7t ol FojAHok R HRlth
T3 FEd 42 dodle 89902 o oo

Sardinc

T s Bagy Fr} opiel, TXAS 22 &
AL FAPNTe G429 7150 BT} o] #H&H o
AT

HAHANA A2 delg 7)7HES JFE HH
ANZE W FEH e Eavef At 240
Hils Fevte 2 24 g5 w2t 2 23t
v= gL o] & el 9l& EPAC] €3 AHS 109
e WET 7t fYHoR FaIPL, A
20gFoll e Eage) i 24 ¥z Y

A|Zt MDA AJAd <fel], A% 80U ol AE &2
Aol %

p ,
< F& AFSAY

AbS- 204 9] 7%, Beef Tallow Group2] @49
Aukak 24 E A4S 187 o3e6HE 1T B
g5 o, Corn Oil GroupL- 2.4, Sardine Oil Group2]
ALE= 1599 ARG 409 EoE, Com Qil
Group®} Sardine Oil Groupe] Z}Z} 4.33 47.12

28 Agatel W gAe A gt A

1871 ¢} 20715 T w-3/0-62]
H|= Beef Tallow Group2 12 3}H< o, AR 20
&= Corn Oil Groupo] 3.8, Sardine Oil
Group®] 859] %1 t}. Sardine Oil Groupe] 7%, A&
409 F o= 11292 AT F7r= i)

wetd, @H A AR H4T 20d A A
#A1Z o] Sardine Oille] EPAZ} S, HA3,
g FaA WIHE Fol, FEA AFHE JE
Witk gzt

Sardine Oil& 1% B3 xutate] gho] ¥
o Sle BAR, A A7 7o, o} 7]
HEfrfozNE de o857 % e ¥
Holth, E3] B AFe) Sardine Oile] FHL
#Ql Aolele I Aakeko] A oF 187HE ©]
23 7}7e] AP BTt ezt o)) A9 of
2.5%, Sardine Qile] 7)|Fo 2E 30% o]4d &
e o3 A= EXS ATNE Fistz e
Rom G Tk,

aEE, By R FEdA 807 3]
flste, 7hE T8 shiel @3 FAF Sardine
Oil A& A a-tocopheroly}l 2o izl S &7
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