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modifying lipid metabolism
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AL ZRAFNEEAN WEFY 5o e FAASE WAy, S %
AFEZA F5710F SFY AZAE 24 FANN2A st

E AFdA ALE 7leg o439 WTO AAStdAe 9= 2489
Y FFE FEHZ WAE F YE 1VFA SAEL AFEEAN £9
Aol e S4AE7tY 18-S Hds & F JdeRew Az

H a+4e Bs 2 a9

1 B A734 939 AL n-3 P4 2HEF AH7 AA9 FF
A A e Y4TH Z3E 7] Yid AYAY do
o Z4F AZDAE n-3 At FHS5FA JEA od g vz
YF2A FA%

2. 7t%9 AU n-3 AP4LE B F€F 0w Z7AY)7) 959 n-3
GRS FAAE T desaturased) H7tE @AY & 9=
desaturase effectord 448t}

3. #24¥ n-3 trt EXFAL AL desaturase F7F 2AE 9%
effecforg& 437]@NA A3 H A 1 binding ERA7} FFAIA 713
9 ZZ‘JWE‘?J( W2 FAA7IR2A 7159 4% 234 n-3 OrtEEs
] S BEH R FUAIT| AL KT

4, % l‘\: BEF AN =ANTY) gyFo FRo 24 &AFER

S olE #AEY] A%d AT F5HE AA FAANA WS 9
¥ FAAGE TAdIA FEAHY F2 9AU Azg AxA 74
acyl-chain®] BXZHEE HA F7M73 cholesterold AA 7 nAt 3



=l

5. 7bo] BAAF A 277K WA Fa 4] He Ay 4
do WE HoHH WHE FasHuA 45 T §FY BEY
e AgsnA A

V. Q7FALAA 2 &8 I A
1. A7 E 87

7h n-3 At EA&F A AA9 AF AP AW AR dY
32 ARE AP 49 AMPHE 99 ZF AARAHABARA, &
&34, cholesterol 5)7F n-3 X34 gH5-Fo HA ofg Zg’ﬂ
9 g TEGE Rl 4FIAH.

Y. n-3 AP FA Z2E in vitro € in vivo(AAYW) A A==
AN AE AR e 53] n-3 Adake f4AE R
A FHAES) 17)FEHE oJFY 5 U

o SFHE BEF A5 238 Axde] sase] Fdo] A SdHER

o) WA 3 FRAY &FE FARLA st ARRA, BIHEEIA
DS 7159 2AATEROR FAANVIER A AxG) FEHS 07}‘
ANA Ao ‘@%%O] AEFAE SHxH G Axde] sIHA ¢
3 259 FHE PEAY 2o] fARnEA FAARE WAT F /\1
Ak,

%79 AFAE wol AW YAFEAL BLHOE /HFY RAA
TR FYAA §79 AFYAE TF 4F IHAABY 24F 7
Aomnd vg adHes 479 Ag4 FAL A%

2. &9 W3 29

b B AFE Edto] n-3 AW A3 S4B 98 d4EHe 9
Z  desaturased] &3 n-3 AW BEHE FIHE AT ARE V&
o) TR, WEA Yot FAEY FA (AR %, JIEd B) AsE
B £ e 7%, $FY A E BXREA B ER T F

54 ZAEBAA wFAG Jj&e] AAHAonE B e HY

o] &3 g Y& WetrtA o] H e

olt

37}
|

HA



4 2 A7HAE T3 AR 71Ed AAVIHAE T FAE ALY
bl deE] BFEe] n-3 AW 4 FAEE HRS 2549 &
g Ads B3 FAEY FIIAE wolBEAN F44E7tY AALA
Zlddste anjate] AR E 24 71 + Qv

o FAZIgAeA & A7ASE ALE Jled €422 A JE
T AEFANGAE 714 A7 F vtAE 5 U

gt & 71€g o] &3 SAE A A", FF5 o277 aHAHA n
F7E7F ZIEE 57bE AR Ae] ntbHE JtEaSE Jag gl
=2

L2 > of

—



SUMMARY

This studies were carried out to observe the effects of
animal products enriched with n-3 fatty acids on human health, to
accumulate high n-3 fatty acids in animal products by inducing
the desaturase cofactors for fatty acids into animal cells, to
increase membrane fluidity to prevent the quality deterioration of
meat after freezing and thawing, and to prolong the preservation
period of meat by putting antioxidants into animal body.

The consumption of animal products enriched with n-3 fatty
acids reduced the platelet aggregation induced by platelet agonists in
the human. The plasma LDL-cholesterol was significantly decreased
by dietary animal products enriched with n-3 fatty acids. The
proportions of n-3 fatty acids in the triacylglycerols and the
glycerophospholipids were increased markedly. The greatest changes
in the 3-subclasses of glycerophospholipids were in the ether types of
the choline and ethanolamine glycerophospholipids. The dietary n-3
fatty acids remarkably reduced the proportion of alkylacyl
glycerophosphocholine as precusor of platelet activating factor(PAF)
which is associated with the pathophysiological problems in human
and animal models.

It is very well known about the importance to n-3 fatty acids
for human health. The n-3 polyunsaturated fatty acids were highly
increased in animal tissues by enhancing the activity of desaturase
enzyme which increases the desaturation degree by adding double
bond to fatty acid. The desaturase enzyme activity in vitro and in
vivo was efficiently increased by stimulating the enzyme with the
newly developed desaturase cofactors in this study.

The meat quality is easily deteriorated during freezing and
thawing. This quality deterioration can be prevented by keeping
cellular membrane intact in animal tissues. The muscle cell



membranes were not broken when the membrane fluidity was
efficiently increased by incorporation of polyunsaturated fatty acids
into muscle cell membranes in this study.

It is very important to prolong the preservation period of meat
for merchandising. The preservation period is mainly shortened by
lipid rancidity(undesirable oxidation) during storage. The lipid
rancidity rate was highly reduced by carrying the various antioxidant
mixture into animal cell. The byproducts of lipid rancidity were
markedly decreased in meat by the help of the antioxidant
incorporated into animal tissues effectively.

The results of the studies could possibly contribute to produce
the high—quality animal products for human health, to enhance
livestock farmer’s income, and increase competitive power in the

international trading of animal products.
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H1&E M B
A 1A QATALY A% 99
1L d3gs I35 %

Ch oa-7-x1 of AaAA ATE T ML n-3 AL A3 FAE 0
aAggy vxe dAE gI3E FH33, 7159 AEY desaturase ¥}
ZAE B N2 71%94 n-3 7t B4 F4 7ee ALsan, 7
Fo) Z2HAEY AEY FEAE ZAFRRAN BF5FHY T BE F2A
& wAstm, A w%: FASERAN FE5NE $7 AP E 2A F
A7 22 A

2. AT L EH3 WY

7b n-3 A AE S4Ee AA g AAAbe] WA= QA

D 2 # A7 gael AUE n-3 AR FHEFE A7 QA
o A% AeH A% WAL I 1AE TR 9
o AT YA AF AAUAY} n-3 AR FHEF
of A o Qe WEA GFaA S

2) He duty o= QXY 4F AYA AW (n¥Y, sUREF, ¥
AF, ALANZF, 259, ARRE 5) & AW AU n-6
kel A4 oA ““%‘u 9,1‘3]'. 2 aAF3L n-6 A
wakel] ok Z4E AeA AW 30 ofal7) $3td
T84 SEFAIRE o] &8t DHA B %8k n-3 A@4ite] &
Asl AR A ir%?r (5%, &5, A5 Aid7ies Ad
SRR B AR FF7F AA Qo mRE 4
iHE Fﬁ“é%}lz}ﬁ}ﬁit}.

NaA &Fo Eo)FoR EA8= n-3 ALAk (18:3n-3,

18:4n-3, 20:4n-3, 20:5n-3, 22:5n-3, 22:6n-6, 24:5n-3, 24:6n-3)
o) A& ZAzH (AW, 2R, SFUYAL, 23, 2

)
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2 25 5 9 45 AXA (PC PE, PS, PI, SPh %), 54
A (TG, DG, MG), 3A4, cholesteryl ester 5] 3%
ZA4 2 EIEE A

d# o] 20~254 Aole] 2009 9] A% (human subject) &
4 group®2 o] Zt group®E n-3 A4t F3 $-&, &
&, AS, 39 group ¥ WRFE FERISE 6573 FA%
749 657 A& AHY deH 2L AP TR} A

ol

7hH Z+E 8d #dW 2o A4
7] H5td g5 dLaus
ADP, epinephrine 59 ¥4
aggreometers ©] &3l n-3 Xk
HrWdgnd vxs JFE AP
459 F¥A FRE FHEY

°]
2

i
Ay

4 &
% collagen, thrombin,
i agonist & ®F3A}HA
3 5771 dAE Y
22X n-3 Agak F4

% $RE

a2 rﬁ A
o ot 1l

01' r_?;

W} g F AETY dau AEYE EEd T ¥ 9z
A ZF PCe9 PE9 3-subclasses (alkenylacyl-PC, alkylacyl-
PC diacyl-PC) & #4& 224 DHA 3 n-3 XAt =3

&7 Aol 98lA platelet activating factor (PAF) ¢ A
Xﬂ‘?l alkylacyl-PC7} PAF cycled] vlxl&= 288 79stiv.

t}) ¥A4F lipoprotein (VLDL, LDL, HDL %) & ®gso %
lipoprotein®] ¥¥t&H= cholesterol 3 %o] n-3 XWAb %3 &
F AFA YA AEA dFTFES LHEXE Y

) aF HgF9 dawy Axv AxAHM EAc}e= 4F
acyl-chain® ZA°] n-3 Xt &3 SFAFHA &l of
97 98-S He=AE 7ot E3] acyl-chain % n-6/n-3
o] vigWsE HAs AT

v}, Microsomal A6,5,4-desaturases 715212 ¢ 3% in vitro effector B4}

E

D A 7159 28W n-3 A Hoh 2§35 03 F7HA9) 7] 98t
o n-3 BHEEHFALT FAE AT desaturased) F7ME
ZAg 4 = desaturase effector& B A3lAd.

_12_



2) W

7h

)

h

AFRA  7HE9 AW n-3 APAEE F7HA 771 A8 n-3
Byaxuab-g i3 3 AEE &gy o =
Aol 4skwkAe] EAHe] AY|HA Jer2 oF F

Bal7] -9ste] AR 59 desaturase H7t AL FE

n-3 Ak 3 S e v Fash

A& (&, 9A, & B) o258y 523 @ iz A2
microsomal A 6-desaturase, A5-desaturase, Ad-desaturased
2% F 4% effectord 712A% FA HEAA n-3 GtE
EaAuare FA67 9ele & 2L in viro 43S
T8 8} o}

Microsmal  A6-desaturase®  linolenyl-CoA (A9, 12,
15-octadecatrienoyl- CoA) ¢+ wWEA717] 89 ZAF
effector (NADH, NADPH, Malomyl-CoA, ferredxin,
ascorbate, Zn, Z+% cofactor) & ©|-& ¢t}

Microsomal A5-desaturase= All, 14, 17-eicosatetraenoyl-
CoA$} ¥ A AEPAS 487 Astd 4%F effectord &
skt

Microsomal Ad-desaturased A13, 16, 19-docosapentaenyl—
CoASt ¥HeA1A DHAE @438yl 9ste] Zb% effectorg ©]
&3t

o}, A A6, 5, 4-desaturase G7F FR & 937 in vivo effector B

D

2.3:

24z ATFAAN FAF n-3 ot EXIFAPA FAEE
desaturase 97t 28 & 9% effecforES 437]@A o3
g2 &3 binding EA3 AFAA 7HHY 2AAEY R
FUNFN=ZN 759 ZHE 23 n-3 WHEERISAIE

FeAow F7HATI A Y

D 2@R AF AN Aol A6, A5, AMd-desaturase G7HERE

98 A3 effectord 71E9 AFI|BAAN WA Y
] 2+ ZAANTUE F9AA n-3 HEZSAEEY A7
& ZAA 7 98, effectors EQME 73 E3 binding &
A7 AFAA 327 2L P9 effector BET system

o
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A& F in vivo 4¥E FPIA

7b) 86, A5, M-desaturase H7t $R& 93 429 effectord 7F
9] ZAAEY U= #U9N7I71 98t Z+E  amphipathic
agent® ©]43t] micelle ¥ B3 systemS A& in vivo
AP E FYP3A M5 2 23 oM n-3 QIR E &R AL
FgAHoR F/AZ

) A6, A5, M-desaturase 7} FAL Y I effectord
liposome FO2 H3F systemS N in vivo AEL &
BRI 1=

th) A6, A5, Ad-desaturase A7t 52& 3% 7} effectorS bilayer

Pow H3F systemS ML in vivo 2EE FPag0)

et AEY 34 F7hel o3 WFEFe FAA s WX

1) 23 $55 UEF %A 23 Mzue] w3so] Edo] A &
AdHng o]g A8y fdte 23 A Eute
F7HA A WE 93 FAARIE AR EaX
A AEe AxA FA4 acyl-chain® &
7FA 713 cholesterolE 7427l At 3t

]"klﬁ"l_,

2) M9 BE SHE A4

o

& FolY] Ysto] WERE gFEsa Yo
W EsA AEW R AWl 93 By MPog AE
o] RALHEBA S/ A%t AA FEHD okl AE
W FRAYEY FERE JUEAE At ofd WEoA
2= FAASE A7 st AXY GRS B3 A
¥ %54 (membrane fluidity) & A ZF7HA)7)7) Y3
o g AL FPs

7}

~—

7v9 AEetel EASHEA AT FE5AZd st
QA& (PC, PE, PS, PI, SPh, lyso-PC %) 9] A& A3l
B F 7 A" Mg golstA ester BF
(esterification) ¥ 4 Y& CtrtEFEsA W] F75F #s)
Ak,

W 2 AAAY R ester A -’F Jde M Exnrl 5& A
WARS AEEte A E E liposome 3 SRS o] 4314
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AERE FYANA &4 QAR 2%2 <

NE acyl-chain?

EXIEE %ﬂ]ﬂ"]?ﬂ‘:}.
AT 82138 AtA7)E AED FA cholesterol ¢ &
243 37] 989 cholesterol 4 AFA) Y HMG-CoA T

AEALE A#EE n-3 APAL lippsomed E3e] XY=
FYJAIAL
vl 7Y BEA SOE 4T A AgiubA
D 5&: 7%l AT Algo) ojzr7tx] ¥AY Fa -‘%i?l o] H¥&
Ak Atde] we 38y WEE HisEEEA {E3AA
9 §F9 B&ENNE AFstaz} g9
2) W 7z A¥oA WA 4F AAFEET AW 34

7h

)

)

(biologically active) ©} #Holyd EAE Aajsio] FuHA

(carrier) & o]83ld 7139 2§

AZ W2 FRATIERA

ZH5AE e d4ksl systemS A FAAFI A} AT

7bES 24T & gAE system 0] $F9 EAo 1
T AA4E ZAT7) 98 3, 6, 9¢ F ARVIAR 3AE

e
] Bl
!

AT carrierd T B AFRo] AL AAI4EE A 9
H9e Y8 ABRAEY 28E5 WE A5 B

g AEsdh

AR EADE IHAZTUE HLAY ¥ acid  value,
peroxide value, malondialdehyde (MDA) value 5& %39
A9 BAE systemS AABAG

24

e

A Fhel wE Agialee] WaEs E43 A

_15_



A2 & n-3 Kuab 25t SALEo] OIX HY
KIZ ANl O|X|= QISR &3t

A1Ad A A

79 FAE A F9ste AR gRrES 2357t 16749
palmitic acid 5 238X %4t3 1870 stearic acid, oleic acid®} n-6 %A )
&9 linoleic acid$} arachidonic acid 522 F4 Ho] tt FEFAHEAE )
W 2d2dE9 A4S RS qgrix Fd FH45E 2Hstn Jow
n-6 AW linoleic acide AWeolA €35 Ale A% Byxslxe 7
£ arachidonic acide® Z3Ew ojRA) HFA arachidonic acidd 2 F oA
F ¥ arachidonic acid2 A9 zZHE A9 =AM % WolA prostaglandins
& EZHF AF eicosancids& AAIFFEZA ZHE Mgl AW W] Hm
Rl AARez Azt Az Hiu Qo o] arachidonic acid7}
cyclooxygenase®] ZA+&o] sl AHE 2 series? prostaglandinso]i}
thromboxanes &3 lipoxygenase®] 280 9% 4 series® leukotrienes 5
I8, ANGF, A2 A8F, 5 AgF, 43 A, Y, 98 9%,
g5 FF Avd 3R F ooy Jhx A AWE feste EEEA
arachidonic acid dlAke] 27 2 AL S]E v F83% AF FAo|rh

B AFAL Ag7tA ZATEATE T AAAAM n-3 A4k A
49 o -linolenic acid, .eicosapentaenoic acid (EPA), docosahexaenoic acid
(DHA)& o]-43te], A5 44 ZtEAeld A Aol HE n-6 A WAk )
49l arachidonic acid$} linoleic acid®} djA] &34E &3 v gt

olgld ATE wIHoR st FUAWS ¥ES ZF AYF AYE x9

= EFAPAI n-6 AR BAF FEATI o]F Ao dlAlE #

g8 4 JE n-3 RS BHu a8 o 2 FIAY)7]) Y8kd, TS )
E F3A AR obgE R€3FHQA n-3 GAEEA LAY S 95o 7}
%9 MEY desaturase?] 97+g F7HAI7|BEA EPAY DHA $9 n-3 A4
S &)t A FrMAYlE 8714 71eg Adsdd. a8y n-3 Ada 3
3 FAES AHA A vAE d3EH T o o]Fojx A ko
o & AFE 5ot FAE A3 n-3 YAty dAEd g gsla z) s
At &, 5FAEE o439 n-3 WA (a-linoclenic acid, EPA, DHA) o]
g QA 9% gaw gurg Z4FE A

O 237 FAEE Fo
dAbel mX & EAE FRHEZA, n-3 APl A NABY 24F A
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A 2Ad AFFY B4y
L n-3 A 24 A 2 25 AN

n-3 Aol &A@ ASS A7) U5 eicosapentaenoic acid
(EPA) 9} docosahexaencic acid (DHA) 7t Z+Z+ <F 10%4 79 ol#¢
isolated soy protein (ISP) 7} 4:1 HEZ2 §3AZ T giFuty L9E L o] &
st BEe ¥ AxAZY. AxE ¥go] 65% HEF ko] Table 19149}
ol AEXAES WEE AEE 2ASAY. 4 SA 09 E ALt
7P @edd AR 24 A71E Asty] Aste] 15 HF o2 3F7 109k
A EAste] A9 ol AWk 248 GLCE o]43std EAsigen &4
9 Bed ZF AWA 24 2 n-6/n-3 ALAF v &) mj$- FelFHA ALy
rg Addste] &) 30078 AFSSHY AAAEE ARE ALESHAT

Table 1. Composition of diet for chicken

AMOUNT MIN MAX COST REST LOW HIGH

_____ INGREDIENT — """o4™ " "9 9% /Tne COST RANGE RANGE
CORN (USA) 62.1518 60,0000 147.29 24,00 171.34
SOYBEAN ML 44% 23.0000 23.0000 25.0000 249.00 1.027 146.30
Fish Qil POWDER (80/20) 6.5000 5.8000 6.5000 00 1.468 146.79
C.GM 60% (PUGIN) 3.0000 3.0000 4.0000 30000 2026 147.37
MEAT&BONE ML 50% 3.0000 3.0000 20000 1919 93.05
LIMESTONE 20 2482 8000 34.00 147.29
D.CP (18%) 3000  .8000 27000 190 75.01
SALT (HANJOO) 4000 .4000 172.00 246 14742
VIT-MIN (BRO) 2000 .2000 80000 6526 14742
DL-METHIONINE 50% 1000 1000 1.0000 950.00 1803 14742

NUTRIENT SOLUTION:

WEIGHT % 1.000  1.000 1.000 01 1.474
C. PROTEIN % 18533 18.400

C. FAT % 6.825  6.000

C. FIBER % 3.263 6.000

C. ASH % 5.079

CA % 1.060  1.000 1.960 010 329
TP % 608 600

AVP %6 391

CA/P RATIO % 1.742

ME (POULTRY) Kcal/kg 3108.95 3100.00

ARGININE % 1.093 0 2.000

LYSINE % 878 2.000
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- to be continued -

METH+CYS % 690 2.000
METHIONINE % 392 2.000
THYRONINE % 692 2.000
TRYPTOPHAN % 218 .140 2.000
Na % 242 500
Cli % 303 500
K % 683 800
Mg % 136

S % 216

VITAMIN E IU/kg

VITAMIN A 1U/kg 4400.00
XANTHOPHYLL  IU/kg 13.823 30.000
BIOTIN mg/kg 132 1.000
CHOLINE mg/kg 949.234 3000.0
PIF % 19.462 00
N-6 % 1.721

N-3 % 1.265

DHA mg/kg  3213.60

n-3 A@ate] Z3E =5 *MP%} ] 918kl EPASH DHAZF ZH2t 10%
A g oFE o83ty ASAAEeR =AY AFY L H3A B2S
45% AH&3ted Table 2942} %_%Ol EEANE MFAEE 2AAC 20%F
9 FES o &3 AFF A A WE A ALGAIIE A 9
o 1F Ao 457 -4 9l gdg AFHse GLCHoR At =
4 4 n-6/n-3 AL B & & e w9 vpgAE Ao F ed AAYTIG
S AYE $E 20FE FA¥E 24E 2ot A AL FQFReH,
OF 59 EARE 23ty QALY S AER o] &g,

N
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Table 2. Composition of diet for pig

REST LOW  HIGH
COST RANGE RANGE

WHEAT (H-IN)
WHEAT BRAN
SOYBEAN ML 4%
CORN (USA)
BARLEY HULLS
FLAX (CANADA)
ALFALFA ML 17%

STAND OIL (10.3%)POWDER

LIMESTONE 40

MEAT&BONE ML 50%

LYSINE 98%
VIT-MIN (HOG)
SALT (HANJOO)
TRICAL PO4

DL-METHIONINE 50%

TOCOPHEROL 10%
FLAVOUR (H)
ETHOXYQUIN 25%

NUTRIENT SOLUTION:

15.22

35.10
21.10
16.10

14171

51.07
96.58

14
5832.6

C. PROTEIN
C. FAT

C. FIBER

C. ASH

CA

TP

AVP

CA/P RATIO
ME (HOG)
LYSINE
METH+CYS
METHIONINE
THYRONINE
TRYPTOPHAN
Na

Cl

K

Mg

S

VITAMIN E
VITAMIN A
VITAMIN D3
BIOTIN
CHOLINE
N-6

N -3

~
N R O SO NI

RN KKXK KR

WU/kg

AMOUNT MIN MAX COST
% % % /Tne
33.0469 35.0000 142.00
30.0000 30,0000 13481
8.7530 30.0000 249.00
50000 50000 10.0000 147.29
50000 50000 6.0000 150.00
50000 5,0000 10,0000 370.53
50000 2.0000 5.0000 128.70
45000 4.5000 859.50
12379 20000 24.00
1.0833 1.0000 2.0000 290.00
3176 1.0000 2300.00
3000 3000 3000 1522.00
2500 2500 3000 172.00
1316 1.0000  295.00
1192 1.0000 1950.00
1000 1000 3600.00
1000 .1000 2200.00
0600 .0600 1700.00

MIN MAX
1.000 1.000 1.000
10.000 16.000  19.000
8.320 8000  10.000
6.250 8.000
5.239 8.000
850 750 850
H72 1.000
300 300 500
1.486
3150.00 3150.000
900 900
543 D30
0300 300
519 2.000
222 160 2.000
146 140 300
285 170
794
213
72
102.585
3755.00
086 1.000
1298.25 3000.000
1.404
1.634
4635.00 5000.00

057
264

366
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2. n=3 AW A3 AS 2 5 A3 0E ARy ¥a
S Ay

20~214 Alol2] 20 9} A A hAA (human subject) oAl n-3 A%
2t (@ -linolenic acid, EPA DHA %) & ASS F937] A3 ujd 200g4
45 (28¢) B #4993 T 4 A Ad¥AAAERE 9 30mlY A F sk
49 die 4w SrAHS Y 4% BFegoR AEdgen un
A= AA ( 7'}% A4 2 FAXA) 2L E ASST E e 20214
Aole) 1089 A4 APRFARE T2 AR n-3 Kuate] 78}
Ge Yut ABE ASE 2008 4577 Foste 2L AW FuHdYEE T
g 4 Ao RE g8 AHAF F Y5 E HAS] A%
sodium heparin® 2 A& ¥ vacutainer AFE3F o™ AHIF AL g4z
37CAM F2aAsdet AT FAA platelet rich plasma (PRP) &
28t7] 95te AL 1200pmo R AR e Pom FEAL B 1y ]
RS 2800rpmo 2 YA EEF 9 platelet poor plasma (PPP) ¢ 23 (red
blood cell, RBC) & #d3ld. PRPY 4w 315 FE3 '?']3}01
collagen, ADP, epinephrine® tW}&3 o] preparations}e] £H& whsE &
agonist® A& o™ platelet aggregometer Model 600B-Dual (Ion-Trace
Inc. Ontario. Canada) & AH&3te a4y & FAAT. ad §iL &
A o]¥ & PRPY RBCY FAAL F&8Y AiF £4E02 o] &3t

Preparation of agonist solution

COLLAGEN SOLUTION is prepared by reconstituting a vial of
Collagen Reagent, Catalog No. 885-1, with 1.0mL deionized water. Allow
vial to stand undisturbed for at least 15 minutes at room temperature before
use. Warming to 37°C may be necessary for complete dissolution. Swirl to
mix prior to each assay. DO NOT VORTEX. Collagen Solution should be
kept at room temperature only for the duration of testing.

ADP SOLUTION is prepared by reconstituting ADP Reagent, Catalog
No. 885-3, with 1.0mL deionized water to yield solution containing ADP, 2 x
10-4 mol/L. Swirl to mix. Allow vial to stand at room temperature (18-2
6C) for 15 minutes before use.

EPINEPHRINE SOLUTION is prepared by reconstituting Epinephrine
Reagent, Catalog No. 885-5, with 1.0mlL. deionized water to yield solution
containing epinephrine, 1 x 10-4 moll/L.  Allow vial to stand at room
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temperature for 15 minutes before use. Epinephrine Solution should be ketp
at room temperature only for duration of testing,
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3. AAE AN AAE A 49

n-3 X Wike] o AP ASK L E5S AFASY] A HT F AA)
da9g AHAdd AT dawg st AEY AxALE EAFHoH,
AXAF PCY PEZ F33te 3-subclassesZ WAl #&g & 53] platelet
activating factor (PAF) & AFAQ alkyl-acyl-PC9 thAl#A L 39 n-3
At 21 S7H7F QA d@AZe nA e EnE Agsan

7}. PC® PE 8 $1% Thin layer chromatography (TLC)

AYFe i F23I FXAHoAe XA R Thin-layer
chromatography 13} A& ©]&&%d. TLC platee= Merck silica gel 60
glass pre-coated 20*20cm plates (without fluorescein indicator) & ©]-&3} 1t
silicagel =¥ FAE= 0.25mm (Art 5721) °] ¢},

TLCY 1z AMNE ¢33 &v) AAZ= chloroform, methanol, acetic acid,
28]y H20 (B0: 375 : 35 : 2, v/v/v/v) 186ml HAE S o]&stHe TLC
chamberi= whatman chromatography paper (%7 0.18mm) 2 W% lining¥
% chamber AA7} o572 Y3 2Ho] HEE ZaNus AU
A7 GRHAE W plated Aol A2eA F7) A2V|2 16833 AxAR
T AXVAE o]E&F EFIIE R plate XWl 2,7-dichlorofluoresein
(BDH chemicals Lid, England) &9& &F3sdon #53 plated 28%
ammonium hydroxide (NH4 OH) ¢ ZF7|& 3027 %Ad F 73 AAA
band7} A3 YEPVIES &% 29 of#feA 2zt bandE standard®] Rf{z] <}
vaste] AAAFS st XA band 5 PCS PE bandE F3 e
z}zbo] A)d o] 23 8ml¢) chloroform, methanol (2 : 1, v/v) &8 &3)A
Z©}. Chloroform/ methanol (2 : 1, v/v) &< &3id PC9 PEY] 2ml 5F
TE FA7etd FEYE Ao AHo] Holsle }FHRE vA EEsy
-70C )3ty WEae] B2#E I glkylacyl, alkenylacyl® diacyl group %
3-subclasses T2 & Y& AEZ AL AT

v}, Phospholipase C& ©] &3 7}1 3|
PCe PEY alkylacyl, alkenylacyl®} diacyl groupd #8155 $3ly

phospholipid®] 3¥ $J31¢9) phosphorous group2 phospholipase CZ& ©]-&3&}¢]
AFEAA) 7] Yete] ALTI2E o]&38e] chloroforme 93 FEAA PC
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8} PEZF wolde A@#o] Iml diethylether, 17.5mM Tris buffer [103mg
Trizmabase (sigma Co., No. T-1503) + 50ml H20] 4ml#} 1% calcium
chloride (CaC2) 13ml¥ #H7¥ Y& bacillus cereus® H¥H F&3
phospholipase C (1000 units) & #H7}38te] 37ColA 6A17F ZhFESAI AT &
A3 bpEdE AR89 A diethyl ether 2mlE 78t 1087F 1500rpm S
2 AR AFYQ diethyl ether 24 phosphoryl ester’} AAR diacyl
glycerol & F&3 W W& acethylationg $13 NEE AL&350).

t}.  Acethylation

Acethylation® 93t} 7t=-sl® PC2 PES) 100pl1¢) acetic anhydride
AN T 80CY & FZAA 1A1ZE5¢E vt A AT, Acetylation A2
NEE ALJt22 S8 FEA7 F ImlY chloroform, methanol (2 : 1,
v/v) ol %4 alkylacyl, alkenylacyl3} diacyl group 5 3-subclassesd +# 23}
71 18 AlmE FE9ea,

2}, 3-subclass ¥4 TLC

CGP¢} EGP9] 3-subclass$l alkylacyl, alkenylacyl® diacyl groupg £}
371 918 TLC AME AR v fujAAdA FH AAS9d.  Chloroform,
methanol (2 @ 1, v/v) &9 &3]8€ PC% PEE TLC plate®] spotting 332
n 12} A7) Bl A 2= petroleum ether/ diethyl ether/ acetic acid (90 : 10
DL oviv/iv) EFRAE ol &89 o 3-subclassE EE3d}] 9% 11 AAE &
w7} TLC plate9] spotting A=A 7~10cm °l T2 9 plates 7AYo}
hoodu] &) A& AejelA #x3s AZANAT. SA3) AXAZ plaed A
toluene & v 100ml®] F7]E E3tg thE TLC chamberd 549§ #2o=z ¢
o] &7} plate FAA lem Y2744 /0" W74 FHA AAANZAG A5
¥ plate® 7AW o] hooddl X €A% 22AIZ] t& 2,7-difluoresceine sclutions
Arst27t 3828 57|22 B %33 ammonium hydroxide F7)d] w=2A1A
3-subclasses?! alkylacyl, alkenylacyl® diacyl group band”?} H&3}A e}
=% 89 Al s A standard®] RfA S} vl &<l FA AT

4. Q1A €9 F lipoprotein-cholesterol A}

n-3 Aol ZAsd A @ £58 I8 A3 AT F AHYY



of %% ZF cholesterol £A4E& T4317] Hdtd AS HHAF 453 44
T 7 Ay oAAERyg 89 05ml BE AHSIA cholesterol ¥4
Cholestech LDX system * (Cholestech Co., CA, USA) o]&349 total
cholesterol (TC), triglycerides (TG), high density lipoprotein cholesterol
(HDL-C), low density lipoprotein cholesterol (LDL-C), glucose (GLU) 5&
439

5 AAEH Ao AW AEde] &A= AX A9 acyl-chain
Z
n-3 A @ite] ZFaE A 2 EFS AAG7] AR AHAT T QAE
de] AP Faw MFEZHY ZF QXA AAA 3-subclassesd] A
acyl-chain®] W3l& E4s . HYF 4w FAAS Hest T TLC
2 2% AAAE By & 9 F4€ TLC plated) 21F QA A bandgd
st Aol @3 104 internal standard 1508} 6% methanolic-sulfuric
acidE A7t 90T &2 XA 9087 A3 (methylation) A A v
2Astd APakg 2ee7] A pet - ether® B3 wwke & H20E A7tsho
2000rpme. 2 fAiest g FEFY  (pet - ether F) & wEstvk
gas-liguid chromatography (GLC) & ®A3}7] 9dlA AA7t2AZ etherE: 3
A7) hexane2 2 URA] &3St A AbE 45T GLCY A&
Shimadzu GCI4A gas chromatograph (Shimadzu Co. Japan) & AH&35]on
X ZA L dector temperature 250°C, injector temperature 240C, column
initial temperature 220°C, column final temperature 220C, &71%¢# 05kg/cm,
T2a98 05kg/cm, BAUY8 0.25kg/cm, chart speed 2mm/mine] HE2 %A
sto] A wHAbE FA 34 GLC# column< DB-225 megabor column
(J&W Scientific, USA) & o]&sdi &€ A#4ke Nuchek standard
(Nuchek prep., Elysian, USA) GLC-873 GLC-68%2 %A3l4c}
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FAE n-3 A 2 E4 f3A4 ARE ZAT F, 24 n-3 At
o] FeElyon &89 A9 AINLE Ay H8d N =EH =9
B gt 2L 1F AR EME ¥ d (Table 3~5) 353 A%
& SA9) 998 Z4F AP 24 2 n-6/n-3 APt ¥]Eo] wig FEYAHQ
Aoz FHo QANAPE FAAKFLE o] &3AT

Table 591X 9 Zo] 71%9) n-3 A4 28E % 34 F388 AMRE
A28 SA oy FYdaA n-6/n-3 AFA vEL 21 ol tE FHY
n-6/n-3 AW v&L 172 duk Ao sl n-3 AWAte] wig- Egkow,
n-3 A AR Fod 98 A9 AU n-3 AEate] 2A ZA3EA
2 BEFYUY. FXNAZFNE F groupZtel & W37t §IlY (Table 6).

>~
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Table 3. Fatty acid composition of chicken affected by diet enriched with
n-3 fatty acids’

leg breast
Fatty acid Control°  Experimental ~ Control°  Experimental
—————————— mol% --—-—-===~~

14:0 0.7 1.1 0.7 1.1
14 :1 0.3 0.1 0.4 tr
15:0 0.1 0.1 0.2 tr
16 : 0 19.1 21.1 19.5 223
16 : 1 9.8 6.1 10.1 4.8
18:0 8.2 8.1 8.4 50
18:1 32.8 30.8 32.1 325
18 : 2n-6 24.7 18.6 24.7 16.7
18 : 3n-3 16 1.8 1.2 1.1
18 : 4n-3 tr 0.3 0.1 0.1
20 01 0.5 0.6 0.3 0.7
20 : 2n-6 0.1 0.3 0.1 05
20 : 3n-6 tr tr tr tr
20 : 4n-6 0.9 3.3 1.1 4.1
20 : 3n-3 tr tr tr tr
20 : bn-3 0.1 15 0.1 2.0
22 11 0.1 tr 0.1 tr
22 4 plus

9 : 5n-6 0.2 0.3 0.2 0.5
22 : 5n-3 tr 1.3 tr 2.8
22 @ 6n-3 02 3.1 0.4 4.7
Uniden” 0.6 14 0.3 1.7
n-6/n-3 13.6 2.8 152 2.1

? Values represent means = S.E. for 10 animals/group fed for 1 week.
b Uniden means unidentified fatty acids.
¢ Control means chicken fed with commercial diet.
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Table 4. Fatty acid composition of chicken affected by diet enriched with
n-3 fatty acids®

leg breast

Control°  Experimental  Control°  Experimental

Fatty acid
—————————— mol% -—-~—~---~

14:0 0.7 16 0.7 1.8
14:1 0.3 0.2 0.4 0.2
15:0 0.1 0.2 0.2 0.1
16 :0 19.1 20.8 195 24.1
16:1 9.8 59 10.1 3.8
18:0 8.2 6.4 84 7.2
18:1 328 304 32.1 26.0
18 : 2n-6 24.7 18.0 24.7 15.9
18 : 3n-3 1.6 2.5 1.2 1.3
18 : 4n-3 tr 0.5 0.1 0.2
201 0.5 1.1 0.3 06
20 : 2n-6 0.1 0.4 01 05
20 : 3n-6 ‘ tr tr tr tr
20 : 4n-6 0.9 2.6 11 3.7
20 : 3n-3 tr tr tr tr
20 : 5n-3 0.1 1.8 0.1 2.4
2201 0.1 0.3 0.1 0.2
22 4 plus

9 * 5n-6 0.2 0.3 0.2 0.6
22 5n-3 tr tr tr tr
22 @ 6n-3 0.2 58 04 9.8
Uniden” 0.6 15 03 16
n-6/n-3 13.6 2.0 15.2 15

? Values represent means = SE. for 10 animals/group fed for 2 weeks.
® Uniden means unidentified fatty acids. ‘
¢ Control means chicken fed with commercial diet.
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Table b, Fatty acid composition of chicken affected by diet enriched with
n-3 fatty acids’

leg breast

Control® Experimental Control  Experimental

Fatty acid
—————————— mol% ~——————-—-

14:0 0.7 1.3 0.7 1.3
14:1 03 0.3 04 0.1
15:0 0.1 0.1 0.2 0.1
16 : 0 19.1 20.1 195 237
16 :1 0.8 6.6 10.1 39
18:0 8.2 5.6 8.4 6.7
181 32.8 30.6 321 211
18 : 2n-6 247 20.4 24.7 19.3
18 : 3n-3 1.6 3.0 1.2 2.2
18 : 4n-3 tr tr 0.1 tr
201 0.5 0.9 0.3 0.7
20 1 2n-6 0.1 tr 0.1 tr
20 @ 3n-6 tr tr tr tr
20 : 4n-6 0.9 2.0 1.1 2.4
20 @ 5n-3 0.1 1.7 0.1 2.0
2201 0.1 0.4 0.1 0.3
22 ¢ 4 plus

99+ 5n-6 0.2 0.2 0.2 0.3
22 ' 5n-3 tr tr tr tr
22 ' 6n-3 0.2 59 0.4 8.7
Uniden” 0.6 09 0.3 1.2
n-6/n-3 13.6 2.1 15.2 1.7

? Values represent means for 10 animals/group fed for 3 weeks.
P Uniden means unidentified fatty acids.
¢ Control means chicken fed with commercial diet.
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Table 6. Total lipid content of chicken. affected by diet enriched with n-3
fatty acids®

Leg Breast

Control Experimental Control Experimental

***** g/100g tissue ———~-
2.42 2.61 0.95 095

® Values represent means = S.E. for 10 animals/group.

FE€ n-3 A 24 55 {3 ARE AT F 2079 SE
AFgF Al 246 BE AA AFAVE A3 A5 1, 2 4F 23
Z A 29 A998 AFFY ARazA R n-6/n-3 AW vl &S EAs
¥ A% (Table 7~9) 453F AAFP&Al w5 ufEA 3 AR 2HFHo) 45
AFSE §E 2075 FER 2L B89 A9 24 (Table 100 & &
JAFFon, 1% E59 EARHAE LEse AAAPE ABR o] &FHY

Table 10 oA} ol KE9] ERA n-6/n-3 ALk v &L 3302
Al dnt SEo RS n-3 Agake] vl Egtow n-3 WA FIAE F49
o 98N &E9 AU n-3 Aate]l ZA AHHNLE BaFAY. Iy
n-3 AP FRALE AFA A8 F groupite] FAAFAME FoF Aolt
N1} (Table 11).
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Table 7. Fatty acid profile of blood in different carcass sites from pig
affected by diet enriched with n-3 fatty acids®

Blood
Fatty acid Neck Loin Shoulder Ham
—————————— mol% —----------

14 :0 14 0.2 0.2 0.1
14 : 1 tr tr tr tr
15:0 tr tr tr tr
16 :0 196 176 154 154
16 1 21 15 1.7 21
18:0 52 48 51 6.7
18 : 1 30.3 255 217 30.7
18 : 2n-6 223 230 21.4 21.0
18 : 3n-3 3.4 3.6 2.6 2.6
18  4n-3 tr tr tr tr
2000 07 06 0.5 04
201 02 04 tr 0.6
20 2n-6 tr tr tr tr
20 © 3n-6 tr tr tr tr
20 : 4n-6 5.6 73 8.2 7.0
20 : 3n-3 tr tr tr tr
20 : 5n-3 44 7.9 10.0 5.6
22 11 tr tr tr tr
22 4 plus

29+ Bn-6 tr tr tr tr
22 : 6n-3 tr tr tr tr
22 : 6n-3 35 5.9 6.0 6.1
Uniden® 1.3 1.7 1.2 1.7
n-6/n-3 2.5 1.7 16 2.0

4 Values represent means + SE, for 20 animals/group fed for 1 week.
® Uniden means unidentified fatty acids.
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Table 8 Fatty acid profile of blood in different carcass sites from pig
affected by diet enriched with n-3 fatty acids®

Blood
Fatty acid Neck Loin Shoulder Ham
—————————— mol% —-——————=~

14:0 05 0.8 0.6 0.4
14 11 tr tr tr tr
15:0 0.2 0.2 0.1 tr
16 : 0 19.7 21.2 22.1 17.2
16 :1 2.1 19 15 2.3
18:0 7.6 7.2 45 5.3
18:1 30.0 335 312 30.9
18 : 2n-6 20.8 19.0 194 18.7
18 : 3n-3 2.4 0.9 1.7 0.7
18 : 4n-3 tr tr tr tr
20:0 tr tr tr tr
20 01 o tr tr tr
20 : Z2n-6 tr tr tr tr
20 : 3n-6 tr tr tr tr
20 : 4n-6 4.8 3.8 38 12.4
20 : 3n-3 tr tr tr tr
20 @ 5n-3 5.2 5.7 8.2 59
221 tr tr tr tr
22 © 4 plus

29 : 5n-6 tr tr tr tr
22 : bn-3 tr tr tr tr
22 1 6n-3 5.3 4,6 53 43
Uniden® 14 1.2 16 19
n-6/n-3 19 20 15 2.8

* Values represent means £ SE. for 20 animals/group fed for 2 weeks.
b Uniden means unidentified fatty acids.
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Table 9. Fatty acid profile of blood in different carcass sites from pig
affected by diet enriched with n-3 fatty acids”

Blood
Fatty Neck Loin Shoulder Ham
acid - con”® 'Exp. Con” Exp. Con” Exp. Con” Exp.
—————————— mol% -——--—-——--

14:0 0.3 02 0.4 0.2 04 04 0.8 04
14 :1 tr tr tr tr tr tr tr tr
15:0 0.2 0.3 0.2 0.3 0.1 0.7 0.2 0.6
16:0 185 135 191 121 17.3 13.6 214 12.9
16 :1 34 2.2 4.1 2.0 1.7 38 15 45
18:0 8.8 9.3 8.2 9.3 12.2 9.6 6.6 9.0
18:1 27.2 26.4 30.0 24.1 245 282 30.1 30.2

18 : 2n-6 225 139 194 12.0 13.2 12.3 224 135
18 : 3n-3 02 1.9 0.2 1.1 1.9 0.9 0.7 1.2
18 : 4n-3 32 33 1.8 24 13 4.2 42 43

20:0 0.1 12 0.1 03 0.2 3.0 0.1 2.2
20 0 1 0.8 2.1 11 1.0 1.0 16 0.7 05
20 : 2n-6 tr tr tr tr tr tr tr tr
20 © 3n-6 tr tr tr tr tr tr tr tr
20 4n-6 71 3.2 7.1 2.8 8.8 2.5 5.1 2.5
20 1 3n-3 tr tr tr tr tr tr tr tr
20 : 5n-3 33 13.6 32 23.7 8.2 8.6 1.6 8.1
22:0 tr 15 tr 09 tr 24 tr 2.2
22 .1 tr 02 0.6 0.1 11 05 06 02
22 . 4

plus 15 11 14 12 26 14 12 15
22 5n-6

22 : 5n-3 tr tr tr tr tr tr tr tr

22 :6n-3 11 4.6 2.1 56 3.8 4.8 1.8 4.9
Uniden® 18 15 1.0 0.9 17 15 10 1.3

n-6/n-3 4.0 1.4 39 05 1.4 0.9 35 1.0

* Values represent means = S.E. for 20 animals/group fed for 4 weeks.
® Control means pig fed with commercial diet.
® Uniden means unidentified fatty acids.
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Table 10. Fatty acid profile of different tissues from pig affected by diet

enriched with n-3 fatty acids®

Blood

Fatty Neck Shoulder Loin Ham
acid Con” Exp. Con” Exp. Con” Exp. Con” Exp.

—————————— mol% —~~————==~
14:0 tr 14 tr 15 tr 15 tr 16
14 :1 tr tr S tr tr tr tr tr tr
15:0 tr 0.1 tr 0.1 tr 0.1 tr 0.1
16 : 0 23.0 21.8 220 21.3 21.1 21.3 22.5 229
161 3.9 48 43 6.1 3.7 53 44 42
18:0 112 7.1 5.8 58 85 6.9 9.0 75
18:1 389 43.1 452 449 44.1 42.0 43.6 39.7
18 1 2n-6 14.7 13.0 157 12.1 13.2 13.0 134 157
18 1 3n-3 05 2.2 09 2.2 0.3 26 0.4 2.3
18 1 4n-3  tr tr 0.3 tr 0.2 tr tr tr
20:0 0.2 0.2 0.1 02 0.1 0.3 0.1 0.3
20 11 0.6 12 08 1.0 0.8 1.1 06 1.2
20 : 2n-6 0.7 04 04 0.3 05 04 0.4 0.3
20 * 3n-6 0.3 tr tr tr tr tr tr tr
20 1 4n-6 2.8 1.1 25 1.1 44 1.2 32 08
20 : 3n-3 02 0.1 0.1 0.2 tr 02 tr tr
20 : bn-3 02 0.9 tr 1.0 0.2 1.0 0.1 0.8
220 0.1 tr tr tr tr tr tr tr
22 11 tr 0.3 tr 0.2 tr 03 tr 0.3
2214
plus 05 02 02 r 09 04 06 02
22 : bn-6
22 1 bn-3 04 tr 0.2 tr 0.6 tr 0.3 tr
22 1 6n-3 0.2 1.2 0.1 11 0.2 15 0.1 1.2
Uniden® 16 09 15 09 1.2 0.9 1.3 09
n-6/n-3 13.1 33 11.1 3.0 127 2.8 183 40

2 Values represent means for 20 animals/group fed for 4 weeks.

> Control means pig fed with commercial diet.

¢ Uniden means unidentified fatty acids.
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Table 11. Total lipid content of pork affected by diet enriched with n-3 fatty

. 4
acid

Neck

Control Experimental
————— g/100g tissue ——---

? Values represent means = S.E. for 20 animals/group.
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2. AAE YY) o $3E AY

2089 994 APRAAA (human subject) A n-3 @ik FH ASE
T8 A wid 200g8 45 (28Y) T FA¥ F 4 94 AFRYA=R
BE g 30mi¥ AFHsted o d¥E 4% &3 AP S 9% 4w B
g4z AHgstgen UrAes XA (4F T4 % AR £4E0E A
43 5c.

n-3 At 23 A 4A7 A4 4w 3z Xl EHE £
As) B A3 agonist® epinephrine 20p WS G¥E @ gkoy
collagen 10u13} ADP 10p1e AH&3F 23 A& 4FH Ad vjs) A& 45
Paw a7t FY8A BAIE2A n-3 AW F3 AlSe] A% §
AdANZE & Yve B FEE ZHE YEUAT (Table 12).

2079 23 WAAF AS AHAF w2 1499 4% $3E graph
¢] W3l A& agonist FFol W Fig. 1~39 2t

Table 12, Degree of human platelet aggregation affected by dietary chicken
enriched with n-3 fatty acids®

Agonist Subject
Before taking (BT) After taking (AT)
(n=20) (n=20)
—————— % aggregation —--—--
Collagen 617 £ 19 473 + 25°
ADP 539 * 14 407 = 28°
Epinephrine 1.8 £ 02 1.8 £ 0.1

? Values represent means = S.E. for 20 human subjects/group.
b Indicates significant differences from the BT group at the level of P<0.05.
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Human Subject #1

Platelet aggregation after taking Platelet aggregation before taking
chicken rich in n-3 fatty acids chicken rich in n-3 fatty acids
Agonist: Collagen 10p] Agonist: Collagen 10nl

Fig 1. Platelet aggregation before and after taking chicken enriched with n-3
fatty acids.
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Human Subject #1

Platelet aggregation after taking Platelet aggregation before taking
chicken rich in n-3 fatty acids chicken rich in n-3 fatty acids
Agonist: ADP_10ul Agonist: ADP 10u]

Fig 2. Platelet aggregation before and after taking chicken enriched with n-3
fatty acids.
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Human Subject #1

Platelet aggregation after taking  Platelet aggregation before taking

chicken rich in n~3 fatty acids chicken rich in n-3 fatty acids
Agonist: Epinephrine 201l Agonist: Epinephrine 20l

Fig 3. Platelet aggregation before and after taking chicken enriched with n-3
fatty acids.
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T n-3 A AEEA @ AW ASS AR AR AR F
9 10389 4 AFNFAS) &% $IAEE Table 135 2ow HH A v
) 4AF da9 19 7 AV dER oW Fo48e ARHA gk

Table 13. Degree of human piatelet aggregation affected by dietary chicken
without fortifying with n-3 fatty acids®

Agonist Subject
Before taking (BT) After taking (AT)
(n=10) ' (n=10)
—————— % aggregation ——~——-—
Collagen 582 + 1.2 687 + 3.8
ADP 527 £ 15 625 * 4.2
Epinephrine 1.2 £ 02 13 £ 03

* Values represent means £ S.E. for 10 human subjects/group.
® Indicates significant differences from the BT group at the level of P<0.05.
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2099 94 APRWAA (human subject) A n-3 AFat T =K
F493517] A wd 200g8 45 (28Y) FAH F Z A AFIAEFH
YA 30my AAste] dde) YR 4% 1 J¥S Y% daw Fb
o2 Agstgoen UrAE Z4F FAXNAG XA 2 ger A

n-3 AWA 23 5 437 QA9 4% SR AAe AFE
A& B d3} agonistZ epinephrine 20p1 ¥HE-o & ukz] gFgtont
collagen 1017 ADP 10p18 AHE3 Ad &% A3 A vz &% AAF
g29 a7t F8A 2ASFEEAN n-3 AWt 23 850 4% FAE
FeHo dANE & Jvhe A& B FUT (Table 14). AANEA 20
HZE A4z =& AFAFTYG wE 189 4w $IE graphd WIHE
agonist =F ¥ E Fig 4~6914 RAFx Jvt

!

off
oft
flo

Table 14. Degree of human platelet aggregation affected by dietary pork

enriched with n~3 fatty acids”

Subject
Agonist ‘ —
Before taking (BT) After taking (AT)
(n=20) (n=20)
—————— % aggregation ————--—

Collagen 675 = 25 437 + 18°
ADP 632 = 13 423 + 21°
Epinephrine 16 £ 03 15 £ 02

* Values represent means = S.E. for 20 human subjects/group.
b Indicates significant differences from the BT group at the level of P<0.05.
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Human Subject #1

Platelet aggregation after taking Platelet aggregation before taking

pork rich in n-3 fatty acids pork rich in n-3 fatty acids
Agonistt Collagen 10u] Agonist: Collagen 10n]

Fig 4. Platelet aggregation before and after taking pork enriched with n-3
fatty acids. ‘
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Human Subject #1

Platelet aggregation after taking Platelet aggregation before taking

pork rich in n-3 fatty acids pork rich in n-3 fatty acids
Agonist: ADP_10p1 Agonist: ADP 10ul

Fig 5. Platelet aggregation before and after taking pork enriched with n-3
fatty acids.
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Human Subject #1

Platelet aggregation after taking Platelet aggregation before taking

pork rich in n-3 fatty acids pork rich in n-3 fatty acids
Agonist: Epinephrine 20u} Agonist: Epinephrine 20ul

Fig 6. Platelet aggregation before and after taking pork enriched with n-3
fatty acids.
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E n-3 AP AHAA Fe E4L A% A% 4AFe 1099
o4 PUARN AR By F4¥ $LEE Table 15% 2o 43
A 35 EAE W @ Aolst AHA ggov A B 4 n-3
A o E4E AANE A¥hE Ud FFAF Ry

Table 15, Degree of human platelet aggregation affected by dietary pork
without fortifying n-3 fatty acids”

Subject
Agonist
Before taking (BT) After taking (AT)
(n=10) ' (n=10)
—————— % aggregation —-—--=

Collagen 605 * 23 , 668 £ 48
ADP 586 = 1.8 659 = 46
Epinephrine 1.3 £ 02 1.3 =03

# Values represent means = S.E, for 10 human subjects/group.
® Indicates significant differences from the BT group at the level of P<0.05.
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3. Y9 AT 9 2% A A4A A}

Table 15 ¢} 162 « -linolenic acid, EPA, DHA % n-3 Adale] g &
A As 2 E5E AF87] A AAFY 99892 Qs FE79
40 2 F Z AxHRY EFATE Qx2S 3-subclasses L PAF )
A7 n=3 Al 3 SHARAA 9EA o JEE AL F dE AE U
B gl

Table 15. Distribution of the 3-subclasses of plasma PC and PE from human
before and after taking chicken enriched with n-3 fatty acids”

Subject Phospholipid subclasses
Before taking (BT) After taking (AT)
—————————— mol% —-~-—------

Alkenylacyl PC 14 £ 04 1.6 £ 03°
Alkylacyl PC 69 *+ 06 41 £ 07
Diacyl PC 916 £ 52 96.3 £120
Alkenylacyl PE 72 1.7 156 * 36°
Alkylacyl PE 32 = 05 85 + 19°
Diacyl PE 896 £ 85 758 T 51

* Values represent means = S.E. for 20 human subjects (female aged
20)/group.
Each subject was taken 200g chicken daily for 4 weeks.
® Indicates significant difference from the BT group, P<0.05.
¢ Indicates significant difference from the BT group, P<0.01.
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Table 16. Distribution of the 3-subclasses of plasma PC and PE from human
before and after taking pork enriched with n-3 fatty acids®

Subject Phospholipid subclasses
Before taking (BT) After taking (AT)
—————————— mol% ~~--------

Alkenylacyl PC 22 £ 05 18 £ 03
Alkylacyl PC 90 = 22 42 t 08
Diacyl PC 888 *+ 187 940 =144
Alkenylacyl PE 92 £ 16 210 £ 36°
Alkylacyl PE 52 * 05 125 £ 09
Diacyl PE 856 £ 50 666 = Ts6°

* Values represent means + SE. for 20 human subjects (female aged
20)/group.
Each subject was taken 200g pork daily for 4 weeks.
® Indicates significant difference from the BT group, P<0.05.
¢ Indicates significant difference from the BT group, P<0.01.
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4, Lipoprotein—cholesterol thA}y 79

n-3 A4 24 ASE AHT T AAY YA F+E 4F cholesterol
ZE& *\:}"15}7] sl A% AAATD 453 AFHF 4 ARG AETH @
o} 05mIN & Al #F 3 cholesterol #44 Cholestech kitg ©]-&3ted total
cholesterol (TC), triglycerides (TG), high density lipoprotein cholesterol
(HDL-C), low density lipoprotein cholesterol (LDL-C), glucose (GLU) F&
A48

A 48 Ad wsly A% 433F TC, LDL-C, GLU S #9938 =
ol& HFuEA n-3 AWEH AS A cholesterol Astel 43e T}
7t A&l AFHAT} (Table 17).

Table 17. Various lipid classes and glucose of blood in human before and
after taking chicken enriched with n-3 fatty acids”

Subject
Class -
Before taking (BT) After taking (AT)
(n=20) » (n=20)
—————— mg/dl ———-—-

TC 1562 + 88 1321 £ 86"
TG 1003 + 139 731 £ 74
GLU 940 + 13 887 + 19°
HDL-C 499 = 44 494 *+ 47
LDL-C 852 = 64 o681 44
TC/HDL-C 32 £ 02 28 * 02

? Values represent means = S.E. for 20 human subjects/group.
® Indicates significant differences from the BT group at the level of P<0.05.

= ETaEA Qg9 g8 ZF cholesterol £4& £43517] He
o n-3 AWite] AHEA e dutAS HAFAT 4770 AHS 72+ AF A
AzRE ga 05mIAL Al 233k cholesterol 418 Cholestech kit& ©]
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|39 total cholesterol (TC), triglycerides (TG), high density lipoprotein
cholesterol (HDL-C), low density lipoprotein cholesterol (LDL-C), glucose
(GLU) € #4390

Table 18 oA &} zro] AWASES HHT AIdAAA A$ TC, TG,
LDL-C FdAM AHF #F93tA F7stach webd n-3 Adrate] 73y x|
Fe YHAKFE AHA n-3 AWk A3 A e o AolsiA g%
cholesterol® TG9 F7t5A7t F#38HA Webyd,

Table 18. Various lipid classes and glucose of blood in human before and

after taking chicken without fortifying with n-3 fatty acids’

Subject

Class -

Before taking (BT) After taking (AT)

(n=10) (n=10)
—————— mg/dl ——~---

TC 1623 * 178 1925 + 11.8°
TG 1055 = 95 1213 + 103
GLU 980 + 25 1012 = 36
HDL-C H37 £ 6.2 507 £ 72
LDL-C 024 £ 72 1226 + 103
TC/HDL-C 34 + 03 41 £ 05

* Values represent means = SE. for 10 human subjects/group.
® Indicates significant differences from the BT group at the level of P<0.05.
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n-3 XA 24 E4E AT T AAE R T8 AF cholesterol
2R BAsY) g5t B4 AAAA 430 AT 4 AguRERH ¥
o 05mIN-L thA] A A3 cholesterol ¥44 Cholestech kit ©]-434 total
cholesterol (TC), triglycerides (TG), high density lipoprotein cholesterol
(HDL-C), low density lipoprotein cholesterol (LDL-C), glucose (GLU) %&
A48

Table 199149} 2ol E& A3 Ad vsod =F A3F TC, LDL-C,
GLU ZdA 9% o 2dFmzaix n-3 AREH 5 A3A%
cholesterol A3te] A2d 7t Qgol 4&F9Ut. 28y TGS HDL-CH
Ae AHAZT g 98 Zol7t ey TC/HDL-C7t A% wA vet
vzeA - aga s d3E LT

Table 19, Various lipid classes and glucose of blood in human before and

after taking pork enriched with n-3 fatty acids”

Subject
Class _
Before taking (BT) After taking (AT)
(n=20) (n=20)
—————— mg/dl ———--- ,
TC 1808 + 114 1571 + 103°
TG 960 £ 165 721 £ 114
GLU 933 £ 19 89.0 £ 17
HDL-C 526 + 47 509 * 52
LDL-C 1100 = 80 o18 + 73"
TC/HDL-C 38 £ 03 33 & 02

2 Values represent means = S.E. for 20 human subjects/group.
b Indicates significant differences from the BT group at the level of P<0.05.
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YR2TEAN E%& 47 F QA Y &8 ZF cholesterol A4S
457 f5d % 439 473 AT Z 4 AEZFEE 8 05ml
AL oAl ANFS  cholesterol 28 Cholestech kit& ©]-83t9] total
cholesterol (TC), triglycerides (TG), high density lipoprotein cholesterol
(HDL-C), low density lipoprotein cholesterol (LDL-C), glucose (GLU) &
A e

Table 20 oA Hi= ule} o] TC9 LDL-Ce #F935A ZFrslezA
n-3 ARite] dod dVESS AHA QU cholesterolo] F7HE] EEA
n-3 A4t 23 58 AHANAE W cholesterolo] #Aste FAHA aI9s

BZE 2o

Table 20. Various lipid classes and glucose of blood in human before and

after taking pork without fortifying n-3 fatty acids®

Subject

Class -

Before taking (BT) After taking (AT)

(n=10) (n=10)
—————— mg/dl ———---

TC 1723 £ 105 2115 * 11.8°
TG 98.2 £ 108 1182 * 12.3
GLU 1013+ 53 1047 + 47
HDL-C 623 £ 59 587 £ 72
LDL-C 97 + 97 1213 + 12.3°
TC/HDL-C 35 = 07 47 £ 05

? Values represent means * S.E. for 10 human subjects/group.
® Indicates significant differences from the BT group at the level of P<0.05.
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5. n-3 AW F3 &F AFHd wWE gd AT AFFH AR
acyl-chain 243}

n-3 AW4ite] Zatd AS 2 ESE AR A9 43F9 g9 F
g9 gauwe AEdgd ¥ Z4F ARAF QXA 3-subclasses?)
Acyl-chain 43 acyl-chain ZA¢ W& n-6/n-3 AW ¥LL& Table
21-361 M ¢} 2}

n-3 Aol 73t AS € S5 AT AFAT vnde g
AT 2wy ATz F/¥ ZF 9ARAF AAA 3-subclasses?
Acyl-chain & n-3 AWite] A3 F/AL n-6XWAe FH3] 7439

o},

Table 21. Acyl chain composition of plasma phosphatidy!l choline from

human before and after taking chicken enriched with n-3 fatty acids®

Acyl chain Subject
Before taking (BT) After taking (AT)
—————————— mol% ————-—————

18 : 2n-6 190 = 1.2 172 = 14
18 : 3n-3 0.1 £ 00 01 £ 0.0
20 : 4n-6 12 + 1.0 10 £ 0.0°
20 : 5n-3 01 = 00 01 £ 00
22 : 6n-3 06 £ 0.1 1.7 £ 0.1°

* Values represent means = SE. for 20 human subjects (female aged
20)/group.
Each subject was taken 200g chicken daily for 4 weeks.

® Indicates significant difference from the BT group, P<0.05,

‘ Indicates significant difference from the BT group, P<0.01.
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Table 22. Acyl chain composition of plasma phosphatidyl ethanolamine from

human before and after taking chicken enriched with n-3 fatty acids”

Acyl chain Subject
Before taking (BT) - After taking (AT)
—————————— mol% --——---——-

18 : 2n-6 46 * 16 44 + 06°
18 * 3n-3 05 £ 0.3 15 £ 01
20 : 4n-6 80 £ 03 63 + 0.8°
20 : 5n-3 02 £ 02 16 £ 05°
22 : 6n-3 12 £ 02 37 £ 0.3°

* Values represent means = S.E. for 20 human subjects (female aged
20)/group.
Each subject was taken 200g chicken daily for 4 weeks.

® Indicates significant difference from the BT group, P<0.05,

¢ Indicates significant difference from the BT group, P<0.01.

Table 23. Acyl chain composition of alkenylacyl subclass of plasma PC from

human before and after taking chicken enriched with n-3 fatty acids®

Acyl chain Subject
Before taking (BT) After taking (AT)
---------- mol% ~-———--—~~

18 : 2n-6 194 £ 1.3 160 £ 34
18 : 3n-3 36 = 08 43 £ 11
20 : 4n-6 131 = 36 102 £ 2.1
20 : 5n-3 tr 48 + 0.1°
22 : 6n-3 14 + 04 6.1 £ 05°

® Values represent means * SE. for 20 human subjects (female aged
20)/group.
Each subject was taken 200g chicken daily for 4 weeks.
® Indicates significant difference from the BT group, P<0.01.
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Table 24. Acyl chain composition of alkylacyl subclass of plasma PC from

human before and after taking chicken enriched with n-3 fatty acids”

Acy! chain Subject
Before taking (BT) After taking (AT)
—————————— mol% -—-——————-

18 : 2n-6 159 £ 07 149 * 05
18 : 3n-3 07 £ 04 19 £ 06°
20 : 4n-6 160 = 1.0 145 £ 05°
20 : 5n-3 02 £ 01 14 = 05°
22 . 6n-3 25 £ 06 63 £ 02°

3 Values represent means * SE. for 20 human subjects (female aged
20)/group.
Each subject was taken 200g chicken daily for 4 weeks.

b Indicates significant difference from the BT group, P<0.05.

¢ Indicates significant difference from the BT group, P<0.01.

Table 25. Acyl chain composition of diacyi subclass of plasma PC from
human before and after taking chicken enriched with n-3 fatty acidsa

Acyl chain Subject
Before taking (BT) After taking (AT)
—————————— mol% --———————-

18 : 2n-6 188 = 04 153 £ 1.3
18 : 3n-3 03 £ 01 03 £ 01
20 : 4n-6 53 £ 0.8 55 + 03
20 : 5n-3 03 = 01 04 = 00
22 1 6n-3 13 £ 04 23 + 0.1

2 Values represent means = SE. for 20 human subjects (female aged
20)/group.
Each subject was taken 200g chicken daily for 4 weeks.

b Indicates significant difference from the BT group, P<0.05.
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Table 26. Acyl chain composition of alkenylacyl subclass of plasma PE from
human before and after taking chicken enriched with n-3 fatty acids”

Acyl chain Subject
Before taking (BT) After taking (AT)
—————————— mol% -----—-~—~

18 : 2n-6 93 £ 1.0 73 + 02
18 : 3n-3 23 + 03 31 £ 12
20 : 4n-6 73 £ 24 52 £ 02
20 : 5n-3 02 + 02 1.6 £ 04°
22 : 6n-3 39 + 12 188 + 2.1°

® Values represent means * SE. for 20 human subjects (female aged
20)/group.
Each subject was taken 200g chicken daily for 4 weeks.

® Indicates significant difference from the BT group, P<0.01

Table 27. Acyl chain composition of alkylacyl subclass of plasma PE from

human before and after taking chicken enriched with n-3 fatty acids®

Acyl chain Subject
Before taking (BT) After taking (AT)
—————————— mol% --—=—=--~—-

18 : 2n-6 95 + 21 49 £ 0.3°
18 : 3n-3 65 £ 13 162 + 82°
20 : 4n-6 125 £ 2.8 109 £ 14
20 : 5n-3 05 * 05 25 = 0.7°
22 1 6n-3 15 + 10 11.6 = 2.0°

* Values represent means *£ S.E. for 20 human subjects (female aged
20)/group.
Each subject was taken 200g chicken daily for 4 weeks.

® Indicates significant difference from the BT group, P<0.05.

¢ Indicates significant difference from the BT group, P<0.01.
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Table 28. Acyl chain composition of diacyl subclass of plasma PE from

human before and after taking chicken enriched with n~3 fatty acids®

Acyl chain Subject
Before taking (BT) After taking (AT)
—————————— mol% ~--—————~-

18 : 2n-6 150 + 44 126 * 38
18 : 3n-3 1.0 = 0.8 38 + 0.8
20 : 4n-6 56 = 0.6 45 * 05
20 : on-3 06 = 04 1.8 £ 04°
22 1 6n-3 17 £ 09 45 + 04°

® Values represent means + S.E. for 20 human subjects (female aged
20)/group.
Each subject was taken 200g chicken daily for 4 weeks.

b Indicates significant difference from the BT group, P<0.05. -

® Indicates significant difference from the BT group, P<0.01.

Table 29. Acyl chain composition of plasma phosphatidyl choline from

human before and after taking pork enriched with n-3 fatty acids”

Acyl chain Subject
Before taking (BT) After taking (AT)
—————————— mol% —-—-——————=

18 : 2n-6 190 = 21 152 = 14
18 @ 3n-3 02 £ 01 01 = 00
20 : 4n-6 16 £ 01 16 £ 02
20 : 5n-3 01 = 00 13 * 03
22 6n-3 06 = 00 14 = 01°

® Values represent means = SE. for 20 human subjects (female aged
20)/group.
Each subject was taken 200g pork daily for 4 weeks.

" Indicates significant difference from the BT group, P<0.0L.
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Table 30. Acyl chain composition of plasma phosphatidyl ethanolamine from

human before and after taking pork enriched with n-3 fatty acids®

Acyl chain Subject
Before taking (BT) After taking (AT)
—————————— mol% -——~-—-~—-

18 : 2n-6 82 + 17 84 * 05°
18 : 3n-3 07 £ 04 15 + 02
20 : 4n-6 79 + 13 55 + 06
20 : 5n-3 04 * 00 23 + 0.0°
22 : 6n-3 22 + 06 59 + 04°

? Values represent means * SE. for 20 human subjects (female aged
20)/group.
Each subject was taken 200g pork daily for 4 weeks.

® Indicates significant difference from the BT group, P<0.05.

¢ Indicates significant difference from the BT group, P<0.01.

Table 31. Acyl chain composition of alkenylacyl subclass of plasma PC from

human before and after taking pork enriched with n-3 fatty acids”

Acy! chain Subject
Before taking (BT) After taking (AT)
—————————— mol% ~---—~—-—-

18 : 2n-6 120 £ 24 105 £ 11
18 : 3n-3 07 = 01 27 £ 14
20 : 4n-6 9.0 £ 24 74 * 12
20 : 5n-3 03 * 03 23 + 01°
22 : 6n-3 19 = 1.0 52 + 44°

# Values represent means * SE. for 20 human subjects (female aged
20)/group.
Each subject was taken 200g pork daily for 4 weeks.

® Indicates significant difference from the BT group, P<0.01
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Table 32. Acyl chain composition of alkylacyl subclass of plasma PC from
human before and after taking pork enriched with n-3 fatty acids®

Acyl chain Subject
Before taking (BT) After taking (AT)
—————————— mol?% ————————-—=

18 : 2n-6 186 £ 2.0 166 £ 09
18 : 3n-3 0.8 t 03 1.1 £ 04
20 : 4n-6 153 = 1.0 103 + 15°
20 : 5n—-3 05 = 01 23 £ 01°
22 : 6n-3 38 = 1.1 65 * 05°

2 Values represent means * SE. for 20 human subjects -(female aged
20)/group.
Each subject was taken 200g pork daily for 4 weeks.

" Indicates significant difference from the BT group, P<0.05.

¢ Indicates significant difference from the BT group, P<0.01.

Table 33. Acyl chain composition of diacyl subclass of plasma PC from
human before and after taking pork enriched with n—3 fatty acids®

Acyl chain Subject
Before taking (BT) After taking (AT)
—————————— mol% --—---——-—

18 : 2n-6 168 * 4.0 127 = 44
18 : 3n-3 03 £ 01 1.2 £ 0.3°
20 : 4n-6 6.0 £ 06 34 £ 0.7
20 : 5n-3 03 = 01 12 £ 0.1°
22 : 6n-3 19 £ 06 39 + 1.3

4 Values represent means * S.E. for 20 human subjects (female aged
20)/group.
Each subject was taken 200g pork daily for 4 weeks.

Y Indicates significant difference from the BT group, P<0.05.

¢ Indicates significant difference from the BT group, P<0.01.
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Table 34. Acyl chain composition of alkenylacyl subclass of plasma PE from
human before and after taking pork enriched with n-3 fatty acids”

Acyl chain Subject
Before taking (BT) After taking (AT)
"""""""""" mol% -~-———-----

18 : 2n-6 178 £ 0.1 66 £ 02°
18 : 3n-3 22 £ 02 53 + 1.2°
20 : 4n-6 89 £ 04 71 = 04
20 : 5n-3 05 £ 01 32 £ 05
22 1 6n-3 25 *+ 02 202 + 1.1°

® Values represent means * SE. for 20 human subjects (female aged
20)/group.
Each subject was taken 200g pork daily for 4 weeks.

Y Indicates significant difference from the BT group, P<0.05.

¢ Indicates significant difference from the BT group, P<0.01.

Table 35, Acyl chain composition of alkylacyl subclass of plasma PE from

human before and after taking pork enriched with n-3 fatty acids”

Acyl chain Subject
Before taking (BT) After taking (AT)
—————————— mol% —-=——-=-—--

18 : 2n-6 6.7 + 02 16 = 0.1°
18 : 3n-3 6.1 t 05 75 + 01
20 : 4n-6 139 + 05 66 t 0.2°
20 * 5n-3 tr 20 £ 03°
22 : 6n-3 318 + 52 514 = 27°

* Values represent means * SE. for 20 human subjects (female aged
20)/group.
Each subject was taken 200g pork daily for 4 weeks.

" Indicates significant difference from the BT group, P<0.01
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Table 36. Acyl chain composition of diacyl subclass of plasma PE from
human before and after taking pork enriched with n-3 fatty acids”

Acyl chain Subject
Before taking (BT) After taking (AT)
—————————— mol% ————==———-

18 : 2n-6 139 = 02 86 * 0.0°
18 : 3n-3 07 + 01 05 + 0.1
20 : 4n-6 159 + 15 136 + 06
20 : 5n-3 07 £ 01 22 + 0.1°
22 : 6n-3 58 + 04 76 + 14

® Values represent means *= S.E. for 20 human subjects (female aged
20)/group.
Each subject was taken 200g pork daily for 4 weeks.
b Indicates significant difference from the BT group, P<0.01
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1. a@-linolenic' acid, EPA, DHA 5 n-3 X44to] A A3 &£H4 AL ¢

o e

a-

52 H4HS QMY NF 4w S} epinephrineS AMEES

2 W37t figlevt collagen©lyr ADPE agonist® AMER-E wf wj$- 7t

AE AFgE JERNEEZAN n-3 At 98 4w Sk HELY

7} 4FH A

2. % n-3 (WA 4 AS 2 E5 A7 AdAE R F cholesterol
lipoprotein Wl cholesterolell "X 48-& A4¥& A7 & cholesterol¥
low density lipoprotein (LDL)-cholesterole}] n-3 Xjutab &2 A& 2
=5 A9 98 FeldA ZaHUEE BAFAT  triglycerides ]
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o

3. AAEAF HEFe dawe AR A& dF¥E T platelet
activating factor (PAF) o 7]x= 9388 A7l 95t n-3 244
8 A% D £5& AFHE AAYAY HFFo} Ao EAstE 9l
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2 $% microsomes &2]4 02 o] &34}

HEES A AR S FHEE7] Hste] SAS S 10veleRE 3
z22% A9 G237 7o) microsomesE ¥ s,

Microsomal fractionation of chicken liver, chicken muscle, pig liver and
pig muscle

1. Remove tissues from animals.

2. Perfuse with 0.9% saline solution.

3. Add 20ml buffer solution including 0.25M sucrose, 20mM Tris
and 1.0mM EDTA.

4. Homogenize with Polytron homogenizer for 1min and centrifuge
at 3,000rpm for 10min at 4C.

5. Transfer the supernatant to other tube and centrifuge at
10,000rpm for 10min at 4°C by Beckman Model B-60 (Beckman
Instruments Inc., Fullerton, CA, US.A).

6. Take the supernatant and centrifuge at 31,000rpm for lhr and
10min at 4TC.

7. Remove supernatant and take pellet (microsomes).

8. Resuspend in 0.256M sucrose buffer solution,

9, Keep in deep freezer after freezing in liquid nitrogen.

A o] Egd KA} =9 ZF 23 microsomesdl] FHE @
A%S LowryHH o S35ttt  #2)¥ microsomal protein® FXx
+ protein standard® BSA (bovine serum albumin)$ 30ul, 60pl, 90ul,
120p], 150ME Z+zh Al @]l 92 $ H20E #AH7isho 300uE 2& %
mixed reagent (lg Na2CO3/50ml 0.IN NaOH, 0.25g CuS04/50ml H20,
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05g Sodium tartrate/o0ml H20) 3mlE #7} & 10% 9l 300u1¢) Folin
reagentE YL & 108 Fd 650mmoA FFEE FA3Y standard
curve2 ZAEH 2™ microsomes?] protein FHFE FAFHY] st
standard curves} W3] A FEH AT Microsomess] ©HAFE 53
3 & e 2o whgzdos n-3 GAEESAYAL TS H% &
29748 FAAA7] 48t 7+ 23 microsomes BE ZAVIAEA

linolenyl-CoA, eicosapentaenoyl-CoA, docosapentaenoyl-CoA %}
desaturase Z+% stimulant (cofactor, effector)E& & 7}F8}4] incubationA|
A,

Incubation of the microsomes with individual substrate and desaturase
cofactor

1. Make 2ml of final volume including 41.7mM potassium phosphate
(pH 74), 0.25M sucrose, 0.15M potassium chloride, 41.7mM
sodium fluoride, 5mM  magnessium  chloride, 1.6mM
N-acetyl-cystein, 13mM ATP, 1mM NADH, and 60iM
Coenzyme A.

2. Add 60uM of each enzyme substrate (linolenyl-CoA,
éicosapentaenoyl-CoA, docosapentaenoyl-CoA) and Smg
microsomal protein.

3. Add individual cofactor, such as 1mM gallic acid, ImM gallic acid
lauryl ester, 1lmM curcumin, 1mM deoxycorticosterone, ImM
ascorbic acid, 1mM clofibrate, 1mM triiodothyronine, lmM pheno],
ImM NADH, 1lmM tocopherol, 1mM retinol, 154M insulin, 0.1mM
NADP, 0..mM NADPH and 50uM malonyl-CoA.

4. Incubate at 36°C for 20min in shaking water bath,

Incubation A0 ¥ ZF cofactorol 93 Y7IEEXFARALY] FHAARAEE
24%17] Y8t} vhe-3 gol GLCY gaA it 24& F4 5%

Analysis of polyunsaturated fatty acid
1. The incubation reaction was stopped with 5ml of
Chloroform/Methanol (2:1).
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2. Add H20 Iml and centrifuge at 2,000rpm for 10 min.
3. Total lipid was extracted with Chloroform/Methanol (2:1).
4. Add 150 as internal std and 6ml of 6% methanolic H2S04 for
methylation,
5. Add 5ml pet. ether and 2ml H20 and centrifuge at 2,000pm for
10min,
6, Take pet. ether and evaporation under N2.
7. Add hexane for GLC analysis.
8. Operating condition for GLC analysis.
GLC= Shimadzu GC 14A gas chromatograph (Shimadzu Co,
Tokyo, Japan)& AH&at o 2Az0L &3 Ao
Detector temperater @ 260C
Injector temperater : 240C
Carrier gas :© 1.3 N2
Column : DB-123-2361 capillary column (J&W Scientific, USA)
Column temperater : 60C ~220C
Resolution time @ 30min
ols} o] # g P22 Nu Chek standard GLC-87 (Nu Chek
Prep, Elysian, MN,USA) & Z} peakE #7338t}

4. % microsomal X|¥AE AAAF A
Zt ZA oA Ee vr$ microsomeso A FAHE  FX) LA ks
pentadecancing internal standard® AH§3te] GCE ¥4 xw@abe& zh A

e BAAge] W computer2 AFRAE F FUHYH,

5 & 971

o

3

A5-desaturased] 97FE UEbUZ] 918t EPA synthase 9718 &3R4
on AM-desaturase 9 °7FF BRIl $13l9 DHA synthases A3t}
EPAS} DHA synthase 97t 2F 7123 zZ}% 54 stimulant 374 wap %
2] microsomesol Al A E FAAF A Fol A 18:4n-392F EPAS} DHAY 3
AFE B8 nanomoles of fatty acids (EPA or DHA)/mg protein/min®)

w92 mAs.
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A3 d7ds % uF
L 79 2423

FA9 2AZANA £ microsomesE  A6-desaturased) 712 Q)
linolenyl-CoA®t Zt% stimulant$} ¥Hg-A1Z1 & Bxgxale] gA4e =33
23 Table 191419} o] stimulantZ clofibrate® AME-#S W EPA mol%7}t
44 ®ke™ DHA mol%XE clofibratedl A 7F3 E4v.  EPAY DHA
synthase®] specific activity® stimulant® NADP$} deoxycorticosteroned 4t
SAZAE W M 8ok (Table 2).

TA71AZA eicosapentaenoyl-CoAE A4S A9 EPAY mol%E &
4 stimulantd] wel FAHg A¢E Bgdon DHA mol%:s malonyl-CoAS
WSAIAS W 7HE =%tk (Table 3).  Specific activity® EPA synthase$}
DHA synthase®l A insulin® malonyl-CoAE A}{3E AL 7 =349
(Table 4).

M-desaturase 7] AZA]  docosapentaenoyl-CoAE AMEHWE  AE-
stimulant] wWe} EPA2 mol%s & W7t filen DHA mol%E NADPE
AERE W 52 mol%E 7FY Egtlh  (Table 5).  Specific activity® EPA
synthase¢} DHA synthasedlA] stimulant® ascorbic acidE A}£ < v ZH&
7+ =34 (Table 6).

A9 F22A  microsomesdl A FAHE  FAPAN T sA
stimulante]  we}  TFstA UE S linolenyl-CoAS A3 W=
deoxycorticosterone®} ¥F4-3-& W 10,814 nanomoles©] 1.9 eicosapentaenoyl
~CoA%} docosapentaenoyl-CoAS 7122 ALL¥E A$E T4 stimulant®
NADH®} ascorbic acid]lX 2zt 2,894¢} 6,110 nanomoles® 7% ko
(Table 7).
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Table 1. Polyunsaturated fatty acid composition affected by various
desaturase stimulants incubated in chicken liver microsomes Wwith

linolenyl-CoA as a substrat;ea

Stimulant added

Fatty acidb Not added 1mM gallic acid 1mM gallic acid laury! ester

————— mol% ---—-
18:2n-6 170 £ 1.2 189 £ 1.9 164 £ 1.3
20:2n-6 03 £ 01 tr 04 £ 01
20:3n-6 tr tr 05 £ 01
20:4n-6 120 £ 1.3 11.6 = 09 132 £ 13
22:4n-6 06 £ 02 06 = 02 09 £ 02
22:6n-6 05 £ 01 04 £ 01 06 £ 01
18:3n-3 16 £ 03 1.6 £ 0.3 19 = 05
18:4n-3 tr tr tr
20:5n-3 tr tr 02 £ 01
22:5on-3 07 £ 01 06 * 01 1.0 = 03
22:6n-3 20 £ 03 1.8 = 02 250 £ 02
- continued -

Stimulant added

b 1mM 1mM 1mM

Fatty acid curcumin deoxycorticosterone ascorbic acid

————— mol% -—---—
1820-6 166 + 12 197 + 18 170 + 15
20:2n~6 04 £ 0.1 03 = 0.1 04 = 01
20:3n-6 04 £ 01 tr 04 £ 01
20:4n-6 129 = 0.8 147 = 1.0 124 = 1.3
22:4n-6 1.0 = 02 07 £ 02 09 £ 02
22:5n~6 09 * 02 05 = 01 05 £ 02
18:3n-3 17 £ 02 1.8 £ 02 1.7 £ 02
18:4n-3 tr tr tr
20:5n-3 02 £ 01 tr 02 = 01
22:5n-3 10 £ 02 09 £ 02 09 £ 02
22:6n-3 26 £ 03 24 * 02 24 £ 03
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- continued -

Stimulant added

Fatty acidb 1M ‘ _ImM 1mM
clofibrate triitodothyronine phenol
————— mol% -----
18:2n~6 127 = 1.8 164 * 16 167 = 14
20:2n-6 04 £ 01 03 £ 01 tr
20:3n-6 06 £ 02 04 £ 01 05 % 02
20:4n-6 74 £ 05 116 £ 1.2 16 = 1.2
22:4n-6 06 = 01 09 £ 02 09 = 0.3
22:5n-6 03 = 01 06 * 03 05 = 0.1
18:3n-3 18 = 03 1.8 £ 02 18 £ 02
18:4n-3 tr tr tr
20:56n-3 1.0 £ 01 tr tr
22:5n-3 12 £ 02 09 = 01 08 £ 02
22:6n-3 75 £ 05 21 £ 02 21 £ 03
- continued -

Stimulant added

Fatty acidb 1mM tocopherol 1mM retinol 15uM insulin 0.lmM NADP

————— mol% -——--—

18:2n-6 174 £ 16 185 £ 14 184 £ 15 139 = 12
20:2n-6 tr tr 03 £ 01 03 = 01
20:3n-6 tr tr tr 06 £ 02
20:4n-6 117 = 15 104 £ 07 122 £ 1.3 83 = 0.7
22:4n-6 06 £ 03 04 £ 01 06 * 03 07 £ 02
22:5n-6 04 = 01 03 £ 01 03 £ 01 04 = 0.1
18:3n-3 16 £ 02 22 *+ 03 18 = 02 19 = 0.2
18:4n-3 tr tr tr tr

20:5n-3 tr tr 02 £ 01 07 £ 02
22:5n-3 06 £ 02 05 = 02 07 £ 02 10 = 01
22:6n-3 18 = 0.2 16 + 0.2 18 * 03 54 * 04

? Chicken liver microsomes were incubated with individual stimulant and
linolenyl-CoA for 20 minutes.

> Saturated and monounsaturated fatty acids have been excluded from the
table,

¢ Values represent means for 10 animals/group.
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Table 2. Specific enzyme activity in chicken liver microsomes incubated with

linolenyl-CoA and various enzyme stimulants®

Specific enzyme Stimulant added
activity
(nmol/m, ) ) .
protein/mign) Not added gallic acid gallic laury ester curcumin
EPA synthase tr tr 0.02 0.05
DHA synthase 0.51 0.35 0.24 0.66
— continued -
Specific enzyme Stimulant added
activity
pizgi(ﬂnjrr:ign) deoxycorticosterone asgg{glc clofibrate triiodothyronine
EPA synthase tr 0.05 0.01 tr
DHA synthase 2.60 0.55 0.05 0.50
- continued -
Specific enzyme Stimulant added
activity
(nmol/mg ) ) .
protein/min) phenol tocopherol retinol insulin NADP
EPA synthase tr tr tr 0.06 0.14
DHA synthase 0.41 0.44 0.39 0.54 1.08

* Values are means for 10 animals/group.

_74_



Table 3. Polyunsaturated fatty acid composition affected by various
desaturase  stimulants incubated in chicken liver microsomes with

eicosapentaenoyl-CoA as a substrate®

Stimulant added
Fatty acidb Not added 1mM gallic acid 1mM gallic acid lauryl ester

————— mol% -—----
18:2n-6 12.6 12.0 12.3
20:2n~6 0.5 0.5 05
20:3n-6 1.1 11 1.0
20:4n-6 12.1 12.2 127
22:4n-6 0.9 09 1.0
22:5n-6 1.0 1.0 11
18:3n~3 0.3 0.3 0.3
18:4n-3 tr tr tr
20:5n-3 1.9 1.8 2.0
22:5n-3 1.2 13 13
22:6n-3 39 41 4.3

- continued -

Stimulant added

Fatty acidb cuig\l}:/[nin 1mM deoxycorticosterone 1mM ascorbic acid
““““ mol% ---——-
18:2n-6 11.1 12.6 12.3
20:2n-6 09 0.5 05
20:3n-6 2.0 11 10
20:4n-6 12.6 125 13.0
22:4n-6 1.0 09 0.9
22:5n-6 11 1.0 1.1
18:3n-3 03 03 0.3
18:4n-3 tr tr tr
20:5n-3 1.7 1.7 19
22:5n-3 1.3 1.3 13
22:6n-3 44 42 44
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- continued -

Stimulant added
Fatty acidb ImM clofibrate 1mM triiodothyronine 1ImM phenol

————— mol% -----
18:2n-6 1756 142 134
20:2n-6 05 05 0.5
20:3n-6 1.0 13 0.9
20:4n-6 124 12,6 127
22:4n-6 0.9 0.9 0.9
22:5n-6 1.0 1.0 1.1
18:3n-3 0.3 0.3 0.3
18:4n-3 tr tr tr
20:5n-3 19 1.8 1.8
22:5n~3 1.3 1.2 1.3
22:6n-3 4.1 4.0 4.4
- continued -

Stimulant added -

Fatty acidb 1mM NADH 1mM tocopherol 1mM retinol

————— mol% -----
18:2n-6 15.2 146 132
20:2n-6 05 05 tr
20:3n-6 0.9 1.0 0.9
20:4n-6 12.7 115 12.8
22:4n-6 11 0.9 0.9
22:5n-6 1.3 0.9 1.0
18:3n-3 tr 04 04
18:4n-3 tr tr tr
20:5n~3 1.9 19 2.1
22:5n-3 1.3 1.1 1.3
22:6n-3 44 35 4.4
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- continued -

Stimulant added

Fatty aci db i15u].\_11 0.1lmM 0.1lmM 50u1\~’1
nsulin NADP NADPH malonyl-CoA
————— mold%  ~~——~
18:2n-6 14.1 12.8 13.7 134
20:2n-6 05 0.5 05 05
20:3n-6 0.9 0.9 0.9 0.9
20:4n-6 12.9 12.6 129 12.7
22:4n-6 0.9 0.9 03 1.0
22:5n-6 11 1.1 1.0 1.1
18:3n-3 0.3 ' 0.3 0.3 0.3
18:4n-3 tr tr tr tr
20:5n-3 2.3 1.8 16 1.8
22:5n-3 1.3 1.3 1.1 13
22:6n-3 4.4 4.4 1.3 45

* Chicken liver microsomes were incubated with individual stimulant and
eicosapentaenoyl-CoA for 20 minutes.

P Saturated and monounsaturated fatty acids have been excluded from the
table. ‘

¢ Values represent means for 10 animals/group.
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Table 4. Specific enzyme activity in chicken liver microsomes incubated with

. . . a
eicosapentaenoyl-CoA and various enzyme stimulants

Specific enzyme Stimulant added
activity
(nmf) I/mg Not added gallic acid gallic laury ester curcumin
protein/min)
EPA synthase 0.48 0.46 0.48 0.19
DHA synthase 0.98 1.06 1.04 0.48
- continued -

Specific enzyme Stimulant added

activity
pr(zgg//gi ) deoxycorticosterone asggirg) ic clofibrate triiodothyronine
EPA synthase 0.43 0.45 0.17 0.44
DHA synthase 1.07 1.04 0.36 0.99
- continued -

Specific enzyme Stimulant added

activity
(nmp l/mg phenol tocopherol retinol insulin
protein/min)
EPA synthase 0.52 0.52 0.52 0.62
DHA synthase 1.26 0.93 1.09 1.18
~ continued -
Spe cifi({ enzyme Stimulant added
activity
(nmol/mg NADP NADPH malonyl-CoA
protein/min) ~
EPA synthase 0.50 0.39 0.52
DHA synthase 1.23 0.32 1.29

* Values are means for 10 animals/group.
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Table 5. Polyunsaturated fatty acid composition affected by various
desaturase stimulants incubated in chicken liver microsomes with

docosapentaenoyl-CoA as a substrate®

Stimulant added
Fatty acidb Not added 1mM gallic acid 1mM gallic acid lauryl ester

————— mol% -~---
18:2n-6 13.2 12.9 11.8
20:2n-6 05 0.4 05
20:3n-6 1.0 0.8 1.0
20:4n-6 11.7 11.2 114
22:4n-6 0.8 0.8 0.8
22:5n-6 1.0 1.0 09
18:3n-3 0.3 0.3 0.3
18:4n-3 tr 02 02
20:5n-3 1.4 2.2 1.7
22:5n-3 16 1.6 ~ 17
22:6n-3 47 49 5.0

- continued -

Stimulant added

Fatty acidb cu%‘gllll\rdnin 1mM deoxycorticosterone lmM azé?((i:orblc
————— mol% ----~
18:2n-6 119 13.3 139
20:2n-6 05 05 05
20:3n-6 1.2 09 1.0
20:4n~-6 10.8 11.3 114
22:4n-6 0.8 0.8 09
22:5n-6 09 09 1.0
18:3n-3 0.3 ‘ 0.3 0.3
18:4n-3 0.2 tr tr
20:5n-3 15 1.6 13
22:5n-3 15 16 15
22:6n-3 47 4.7 45
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- continued -

Stimulant added

Fatty acid” 1mM triiodothyronine ~ 1mM phenol ~ 1mM NADH

————— mol% -----
18:2n-6 12.2 132 12.8
20:2n-6 05 05 0.7
20:3n-6 09 0.9 tr
20:4n-6 111 11.8 11.4
22:4n-6 0.8 0.8 0.7
22:5n-6 0.9 1.0 0.8
18:3n-3 0.3 0.3 0.3
18:4n-3 0.3 tr 0.2
20:5n-3 1.8 1.5 1.7
22:5n-3 1.6 1.5 15
22:6n-3 49 47 46
- continued -

Stimulant added

Fatty acid” 1mM tocopherol 1mM retinol 15uM insulin

----- mol% -----
18:2n-6 11.8 134 14.2
20:2n-6 0.4 0.4 05
20:3n-6 0.8 0.8 0.8
20:4n-6 10.9 115 12.2
22:4n-6 0.8 0.9 1.0
22:5n-6 0.9 1.0 1.1
18:3n-3 04 0.3 0.3
18:4n-3 0.3 04 tr
20:5n-3 1.8 13 1.3
22:5n-3 1.6 14 15
22:6n-3 4.8 44 49
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- continued -

Stimulant added

Fatty acid”  0.ImM NADP  0.lmM NADPH 50uM malonyl-CoA
----- mol%  ----- ‘
18:2n-6 113 138 138
20:2n-6 0.4 10 05
20:3n-6 0.7 2.1 0.9
20:4n-6 10.0 12,6 12.1
22:4n-6 08 0.9 09
22:5n-6 0.9 1.0 10
18:3n-3 0.3 0.3 tr
18:4n-3 0.4 tr tr
20:5n-3 2.2 13 13
22:5n-3 19 14 15
22:6n-3 5.2 45 A7

* Chicken liver microsomes were incubated with individual stimulant and

docosapentaenoyl-CoA for 20 minutes.

> Saturated and monounsaturated fatty acids have been excluded from the

table,

“ Values represent means for 10 animals/group.

_81_



Table 6. Specific enzyme activity in chicken liver microsomes incubated with

docosapentaenoyl-CoA and various enzyme stimulants®

Specific enzyme Stimulant added
activity
(nmp I/mg Not added gallic acid gallic laury ester curcumin
protein/min)
EPA synthase 0.33 0.70 0.51 0.39
DHA synthase 1.10 156 150 1.23
- continued -
Specxflg enzyme Stimulant added
activity
(nm.ol/m_g deoxycorticosterone asco_ré)lc triiodothyronine phenol
protein/min) aci
EPA synthase 0.64 0.79 0.53 042
DHA synthase 1.89 2.75 1.44 1.34
- continued -
Specific enzyme Stimulant added
activity
(nmp 1/ mg NADH tocopherol retinol insulin
protein/min) _
EPA synthase 0.68 0.56 0.36 0.46
DHA synthase 1.83 150 1.22 1.74
- continued -
Specific enzyme Stimulant added
activity
(nmol/mg NADP NADPH malonyl-CoA
protein/min)
EPA synthase 0.73 0.39 0.38
DHA synthase 1.72 1.36 1.39

* Values are means for 10 animals/group.
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Table 7. Amounts of fatty acid produced in chicken liver microsomes after

incubated with various substrates and stimulants®

Substrate added

Stimulant Linolenyl- Eicosapentaenoyl- Docosapentaenoyl-
CoA CoA CoA
~-—- nmoles of fatty acidb ———

Not added 2552.26 2607.42 2330.26
Gallic acid 1940.88 2576.75 3177.23
Gallic acid lauryl ester 970.44 2411.12 3020.27
Curcumin 2544.73 1100.62 2605.70
Deoxycorticosterone 10814.28 2539.29 4000.85
Ascorbic acid 2297.60 2353.28 6110.38
Clofibrate 842,51 885.13 -

Triiodothyronine 2364.13 2464.97 2947.94
Phenol 1939.08 2867.40 2849.99
NADH - 2893.81 3983.42
Tocopherol 2424.38 2642.16 3131.39
Retinol 2455.13 2487.35 2768.31
Insulin 3006.73 . 2683.38 3542,62
NADP 1999.02 2788.73 3309.69
NADPH - 2420.71 3012.66
Malonyl-CoA - 2872.24 2956.59

* 5mg of microsomal protein in chicken liver were incubated with each
substrates and stimulants for 20mins.

® means total nanomoles of fatty acid produced in the microsomes from
chicken liver.
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2. 549 524

&A9 285F3AAM EEF  microsomesE Ab-desaturased] 7123
linolenyl-CoA$}t Z}% stimulant$} WH8-A1Z1 £ ExsAubite 48 A%
A7 Table 8 A& o] stimulantZ gallic acid lauryl ester® AHE3E o
EPA mol%7} 7} ¥k DHA mol%E NADPAIA 7b3 ¥dvh. EPAS%
DHA synthase?] specific activity:s stimulant2 NADP$} triiodothyronine&
WE AARS 9 7 3%tk (Table 9).

Z47]A2A eicosapentaenoyl-CoAE A4 & A% EPAY mol%e &
2 stimulante] wa FAFE ZEFE 290 DHA mol%E gallic acid lauryl
ester® WHEAIZE W JFF =%h (Table 10).  Specific activity:= EPA
synthase DHA synthase®lA] gallic acid& AM2¥S A EF 7 3o
(Table 11).

M-desaturase 7|2 2A  docosapentaenoyl-CoAE A& A$
stimulant® triiodothyronine® AHE3& @i EPA mol%7} 7H3 =3to | DHA
mol% % triiodothyronine?| 4] 7F& %3tttk (Table 12).  Specific activity
EPA synthase®t DHA synthase®l ] NADP$} gallic acidg A& & A5
744 s9kth (Table 13).

449 Z8%3 microsomes A FHE FAWA FEFE 1A
stimulant®] we} chFstA JERE S linolenyl-CoAE AHE-&E e gallic
acids} WH&HE Wl 2590 nanomoles®]1 W eicosapentaenoyl-CoA <}
docosapentaenoyl-CoAE 7122 A& P& A5+ XL stimulant® tocopherol
3 gallic acidol A Z+Z} 7,1283) 4,468 nanomoles® 7t E3kdl (Table 14).
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Table 8. Polyunsaturated fatty acid composition affected by various
desaturase stimulants incubated in- chicken muscle microsomes with

linolenyl-CoA as a substrate”

Stimulant added
Fatty acidb Not added 1mM gallic acid 1mM gallic acid lauryl ester

————— mol% --——-
18:2n-6 75 £ 05 85 t 05 72 * 04
20:2n-6 03 *+ 0.1 04 % 01 03 * 0.1
20:3n-6 07 + 03 08 £ 03 02 * 01
20:4n-6 102 £ 1.2 170 £ 15 102 £ 09
22:4n-6 27 £ 03 66 £ 04 26 £ 03
22:5n-6 tr 06 £ 02 02 £ 0.1
18:3n-3 17 = 02 30 = 02 1.8 £ 02
18:4n-3 tr tr tr
20:5n-3 09 £ 03 tr 09 £ 02
22:5n-3 1.8 £ 02 11 £ 03 19 &+ 02
22:6n-3 32 £ 03 1.1 £ 01 33 = 04
- continued -
Stimulant added
..b 1mM ImM 1ImM
Fatty acid curcumin deoxycorticosterone ascorbic acid
~~~~~ mol% ---—-
18:2n-6 76 £ 08 74 £ 06 74 £ 03
20:2n-6 02 £ 01 02 £ 01 02 £ 01
20:3n-6 09 £ 02 08 + 02 08 £ 02
20:4n-6 102 * 1.0 96 £ 08 97 = 07
22:4n-6 24 £ 04 24 + 03 24 = 02
22:5n-6 02 = 01 02 * 01 02 + 01
18:3n-3 18 £ 02 18 + 02 18 + 02
18:4n-3 tr tr tr
20:5n-3 09 £ 03 08 = 03 09 £ 02
22:5n-3 1.8 £ 02 17 £ 0.2 17 £ 05
22:6n-3 31 £ 03 29 t 03 29 £ 03
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-~ continued -

Stimulant added

Fatty acidb 1mM clofibrate 1mM triiodothyronine 1mM phenol

----- mol% -----

18:2n-6 75 = 08 75 T 05 98 £ 0.7
20:2n-6 03 = 0.1 tr 04 * 01
20:3n-6 06 *+ 02 07 * 02 07 * 02
20:4n-6 108 = 09 104 = 1.0 146 £ 1.3
22:4n-6 29 + 03 29 £ 03 56 £ 05
22:5n-6 tr tr 05 * 0.1
18:3n~3 17 = 03 17 £ 0.2 33 + 03
18:4n-3 tr tr tr
20:5n-3 09 £ 02 09 £ 01 tr
22:5n-3 1.8 = 02 1.8 = 02 09 = 02
22:6n-3 35 * 04 35 = 03 09 £ 01
- continued -

Stimulant added

Fatty acidb 1mM tocopherol 1mM retinol 15uM insulin 0.1lmM NADP

————— mol%  ~----
18:2n-6 91 = 08 82 £ 06 82 = 07 75 £ 08
20:2n-6 02 = 01 02 £ 01 04 £ 01 tr
20:3n-6 08 = 02 07 £ 02 06 £ 02 07 £02
20:4n-6 131 £ 12 137 £ 12 162 £ 13 106 = 10
22:4n-6 33 £ 04 38 £ 04 26 * 04 tr
22:5n-6 03 = 01 03 = 0l 05 = 0.1 tr
18:3n-3 22 £ 02 19 £ 05 35+ 02 20 02
18:4n-3 tr tr tr tr
20:5n-3 02 = 01 02 = 01 tr 1.0 = 02
22:5n-3 11 = 02 12 £ 03 15+ 02 18 03
22:6n-3 06 * 02 07 £ 02 1502 36 + 04

? Chicken muscle microsomes were incubated with individual stimulant and
linolenyl~-CoA for 20 minutes.

® Saturated and monounsaturated fatty acids have been excluded from the
table.

¢ Values represent means for 10 animals/group.

_86~



Table 9. Specific enzyme activity in chicken muscle microsomes incubated

with linolenyl-CoA and various enzyme stimulants®

Specific enzyme Stimulant added

activity
pi(r)ltzg;?ni) Not added gallic acid gallic laury ester curcumin
EPA synthase 0.22 tr 0.21 0.20
DHA synthase 0.78 0.29 0.75 0.68
- continued -

Specific enzyme Stimulant added

activity
pﬁggi(;l//?ﬁgn ) deoxycorticosterone clofibrate clofibrate triiodothyronine
EPA synthase 0.16 0.10 0.01 0.22
DHA synthase 0.60 0.34 0.02 0.84
- continued -

Specific enzyme Stimulant added

activity
pﬁggﬁl I;rrfn ) phenol tocopherol retinol insulin NADP
EPA synthase tr 0.03 0.04 tr 0.23
DHA synthase 0.15 0.10 0.14 0.20 0.81

? Values are means for 10 animals/group.
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Table 10. Polyunsaturated fatty acid composition affected by various
desaturase stimulants incubated in chicken muscle microsomes with

eicosapentaenoyl~-CoA as a substrate’

Stimulant added
Fatty acidb Not added 1mM gallic acid 1mM gallic acid lauryl ester

————— mol% ---—-
18:2n-6 155 159 19.8
20:2n-6 tr 0.2 0.2
20:3n-6 16 1.7 17
20:4n-6 5.7 52 5.9
22:4n-6 15 14 16
22:5n-6 05 0.4 0.4
18:3n-3 04 04 0.4
18:4n-3 tr tr tr
20:5n-3 1.9 2.3 tr
22:5n-3 12 1.2 13
22:6n-3 19 1.9 2.1

- continued -

Stimulant added

Fatty acidb 1mM curcumin 1mM deoxycorticosterone 1mM ascorbic acid

----- mol% -----
18:2n-6 197 189 16.8
20:2n-6 02 0.3 0.3
20:3n-6 16 1.7 1.7
20:4n-6 51 52 5.2
22:4n-6 15 15 15
22:5n-6 04 0.4 0.4
18:3n-3 0.4 0.3 0.4
18:4n-3 tr tr tr
20:5n-3 16 14 14
22:5n-3 12 1.2 1.2
22:6n-3 19 19 2.0
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- continued -

Stimulant added
Fatty acid’  1mM clofibrate 1mM triiodothyronine  1mM phenol

————— mol% ——---
18:2n-6 185 - 16.3 16.4
20:2n-6 0.2 0.3 0.2
20:3n-6 16 1.8 1.7
20:4n-6 5.3 53 5.2
22:4n-6 14 15 15
22:5n-6 0.4 0.4 0.4
18:3n-3 0.4 04 0.4
18:4n-3 tr t tr
20:5n-3 19 15 1.7
22:5n-3 1.2 1.2 1.2
22:6n-3 19 19 19
- continued -

Stimulant added

Fatty acid’ 1mM NADH  1mM tocopherol ~ 1mM retinol

————— mol% --—~—--
18:2n-6 161 16.0 159
20:2n-6 0.3 04 0.2
20:3n-6 17 26 16
20:4n-6 50 37 5.2
22:4n-6 15 14 15
22:5n-6 04 0.4 0.4
18:3n-3 04 05 0.4
18:4n-3 tr tr tr
20:5n-3 17 17 17
22:5n-3 11 11 12
22:6n-3 19 17 19
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- continued -

Stimulant added

b 15uM 0.1lmM 0.1lmM 50uM
Fatty acid insulin NADP NADPH malonyl-CoA
————— mol% -----
18:2n-6 158 16.1 16.3 179
20:2n-6 0.2 0.3 0.2 0.3
20:3n-6 1.7 17 1.7 19
20:4n-6 51 5.1 52 50
22:4n-6 14 15 14 14
22:5n-6 04 0.4 04 04
18:3n-3 0.4 0.4 04 04
18:4n-3 tr tr tr tr
20:5n-3 1.1 1.8 2.1 1.6
22:6n-3 1.1 1.2 1.2 1.1
22:6n-3 19 19 19 1.8

# Chicken muscle microsomes were incubated with individual stimulant and
eicosapentaenoyl-CoA for 20 minutes.

> Saturated and monounsaturated fatty acids have been excluded from the
table.

¢ Values represent means for 10 animals/group.
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Table 11. Specific enzyme activity in chicken muscle microsomes incubated

with eicosapentaenoyl-CoA and various enzyme stimulants®

Specific enzyme Stimulant added

activity
Dﬁggﬁ;ﬁi ) Not added gallic acid gallic laury ester curcumin
EPA synthase 0.41 1.50 tr 0.52
DHA synthase 0.41 1.24 0.71 0.61
- continued -

Specific enzyme Stimulant added

activity
pﬁg;:;l//;nni ) deoxycorticosterone asggir(linc clofibrate triiodothyronine
EPA synthase 0.74 0.31 0.17 0.25
DHA synthase 1.00 0.45 0.17 031
- continued -

Specific enzyme Stimulant added

activity
(nmf) l/mg phenol NADH tocopherol retinol
protein/min)
EPA synthase 0.69 0.44 1.21 1.04
DHA synthase 0.77 0.49 1.21 1.16
~ continued -

Specific enzyme Stimulant added

activity
(nmp l/mg insulin NADP NADPH malonyl-CoA
protein/min)
EPA synthase 0.27 0.76 0.52 0.37
DHA synthase 0.46 0.80 0.47 0.42

? Values are means for 10 animals/group.
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Table 12. Polyunsaturated fatty acid compositiori affected - by various
desaturase stimulants incubated in chicken muscle microsomes with

docosapentaenoyl-CoA as a substrate”

Stimulant added

Fatty acidb Not added 1mM gallic acid 1mM gallic acid lauryl ester

””””” mol% --—--
18:2n-6 176 182 154
20:2n-6 0.2 0.2 0.3
20:3n-6 15 15 1.6
20:4n-6 44 5.0 4.4
22:4n-6 1.3 05 1.3
22:5n-6 04 15 0.3
18:3n-3 04 04 0.3
18:4n-3 0.2 tr 0.2
206n-3 15 13 1.3
22:5n-3 1.5 15 1.4
22:6n-3 2.6 25 2.3

- continued -

Stimulant added

b 1mM 1ImM 1mM

Fatty acid curcumin deoxycorticosterone ascorbic_acid
----- mol% -----

18:2n-6 13.0 165 16.9
20:2n-6 tr tr tr
20:3n-6 1.0 1.3 1.3
20:4n-6 3.7 44 43
22:4n-6 1.0 1.2 1.3
22:5n-6 0.3 tr 04
18:3n-3 0.4 tr 0.4
18:4n-3 0.3 tr 0.4
20:6n-3 2.3 2.3 2.3
22:5n-3 15 1.8 19
22:6n-3 3.0 3.3 3.2
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- continued -

Stimulant added

Fatty acidb 1mM clofibrate 1mM triiodothyronine 1mM phenol

‘‘‘‘‘ mol% -----
18:2n-6 22.0 17.0 17.7
20:2n-6 0.2 r tr
20:3n-6 1.4 2.1 1.4
20:4n-6 39 4.2 46
22:4n-6 1.1 12 1.4
22:5n-6 0.3 tr 04
18:3n-3 0.3 tr 05
18:4n-3 0.2 tr 0.3
20:5n-3 1.4 25 1.8
22:5n-3 L3 2.0 1.7
22:6n-3 2.3 35 3.0
~ continued -

Stimulant added

Fatty acidb 1mM NADH 1mM tocopherol 1mM retinol

————— mol% -----
18:2n-6 15.2 18.8 14.9
20:2n-6 0.4 04 0.4
20:3n-6 16 19 16
20:4n-6 4.3 4.0 4.1
22:4n-6 1.3 1.1 1.2
22:5n-6 0.3 0.3 0.3
18:3n-3 04 0.3 0.3
18:4n-3 0.2 02 03
20:5n-3 14 1.2 13
22:5n-3 15 1.3 15
22:6n-3 2.5 2.1 24
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- continued -

Stimulant added

..b 15uM 0.ImM 0.1mM 50uM
Fatty acid insulin NADP NADPH malonyl-CoA
————— mol% —~---
18:2n-6 15.6 17.0 151 14.9
20:2n-6 04 0.9 0.2 0.3
20:3n-6 1.7 1.3 15 15
20:4n-6 53 4.3 46 4.1
22:4n-6 1.3 1.3 13 1.2
22:5n-6 04 04 0.4 0.3
18:3n-3 06 0.5 04 0.3
18:4n-3 0.2 0.3 0.2 0.3
20:5n-3 tr 2.1 15 1.8
22:5n-3 1.4 1.7 15 15
22:6n-3 2.5 3.1 2.6 24

# Chicken muscle microsomes were incubated with individual stimulant and
docosapentaenoyl-CoA for 20 minutes.

> Saturated and monounsaturated fatty acids have been excluded from the
table.

¢ Values represent means for 10 animals/group.
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Table 13. Specific enzyme activity in chicken muscle microsomes incubated

with docosapentaenoyl-CoA and various enzyme stimulants®

Specific enzyme Stimulant added

activity
(nmp l/mg Not added gallic acid gallic laury ester curcumin
protein/min)
EPA synthase 0.38 0.58 0.39 0.33
DHA synthase 0.66 112 0.70 0.44
- continued -
Specific enzyme Stimulant added
activity
(nmf) Vmg deoxycorticosterone ascorbic clofibrate triiodothyronine
protein/min) acid
EPA synthase 0.33 0.29 0.14 0.33
DHA synthase 0.48 0.41 0.23 0.47
- continued -
Spe Ciﬁc. enzyme Stimulant added
activity
(nm.o 1/ me phenol NADH tocopherol retinol
protein/min)
EPA synthase 0.26 0.36 0.30 0.33
DHA synthase 0.44 0.62 0.53 0.60
- continued -
Specific enzyme Stimulant added
activity
(nmol/mg insulin NADP  NADPH malonyl-CoA
protein/min)
EPA synthase tr 0.61 0.18 0.46
DHA synthase 0.81 0.89 0.31 0.61

* Values are means for 10 animals/group.
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Table 14. Amounts of fatty acid produced in chicken muscle microsomes

after incubating with various substrates and stimulants®

Substrate added

Stimulant Linolenyl- Eicosapentaenoyl- Docosapentaenoyl-
‘ CoA CoA CoA
—---— nmoles of fatty acidb -

Not added 2425.09 2147.33 2541.62
Gallic acid 2590.11 6521.96 4467.68
Gallic acid lauryl ester  2276.08 3372.67 3024.01
Curcumin 2187.95 3222.90 1445.30
Deoxycorticosterone 2051.03 526491 1442.82
Ascorbic acid - 115459 2240.64 1265.02
Clofibrate 64.56 832.91 994.89
Tritodothyronine 2404.38 1646.63 1328.09
Phenol 1691.24 4057.68 1460.93
NADH = 2588.15 2461.16
Tocopherol 1690.36 7128.02 2506.24
Retinol 1938.75 6116.30 249741
Insulin 1302.84 2420.76 323467
NADP 2257.29 4218.04 2878.96
NADPH - 2496.86 1190.84
Malonyl-CoA - 2331.93 2535.78

* 5mg of microsomal protein from chicken muscle were incubated with each

substrate and stimulant for 20 mins.

means total nanomoles of fatty acids produced

microsomes.
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3. §=9 F=x4

SE9 ZAzAGNA  EE¥}  microsomesE  A6-desaturase) 7]A<Q]
linolenyl-CoA$} Z+% stimulant$} ¥Hg-A7 $ EXFAYIY A S SAS
A3 Table 15919 7o) stimulant® deoxycorticosteroneS AHE S o)
EPA mol%7} 7}% E3%ke™ DHA mol%X% deoxycorticosteronedl Al 7+ =8k
.  EPAY DHA synthase®) specific activity®™ stimulant® curcumin}
malonyl-CoAE ¥HSAIAS o 713 &%t (Table 16).

FA71ARAN eicosapentaenoyl-CoAE A& A EPAS} DHA®)
mol%E &4 stimulantd] Wl FARE 3¢S B Yoy gallic acid lauryl ester
9} NADPE WEAIZAE o 7 %skvh (Table 17). Specific activity= EPA
synthasedl A& deoxycorticosterones} NADP stimulanto] A M =k
DHA synthased| A& tocopherol& ¥ 3 2714 stimulantol A 7+ =3t
(Table 18).

M-~desaturase 71224 docosapentaenoyl-CoAE AL A
clofibrate® ¥ 3% 67FA stimulant® z}zb AMERE 9 EPA mol%7t 7H &
ko DHA mol%%E phenoldl A 7H8 &4ttt (Table 19). Specific activity &
EPA synthase$t DHA synthase®l*] phenol® Al&3 & 3§ EF M &3
t} (Table 20).

$E9 2b3=72  microsomesolA  FAE FAWAL T 7AH
stimulante]l W} G&dstAl dERom  linolenyl-CoAE AHERE W
malonyl-CoA$t ¥H$-&& W 4327 nanomoles®] 2.™ eicosapentaenoyl-CoA
9} docosapentaenoyl-CoAE 7132 AL AF+ EA  stimulant®
tocopherol® phenoldl Al Z+z} 37659 20,031 nanomoles® 7} ¥ttt (Table
21).
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Table 15. Polyunsaturated fatty acid composition affected by various
desaturase stimulants incubated in pig liver microsomes with linolenyl-CoA

. a
as a substrate

Stimulant added
Fatty acid’ Not added 1mM gallic acid 1mM gallic acid lauryl ester

————— mol% --—---
18:2n-6 15.9 16.3 16.1
20:2n-6 0.2 0.2 0.2
20:3n-6 tr tr tr
20:4n-6 13.3 13.6 13.7
22:4n-6 0.9 0.9 0.9
22:5n-6 tr tr tr
18:3n-3 2.9 2.6 2.8
18:4n-3 tr tr tr
2056n-3 04 0.4 0.4
22:5n-3 16 1.8 1.7
22:6n-3 2.1 2.2 2.3

- continued -

Stimulant added

Fatty acid” cuigllll}/lnin deox e e aci
ycorticosterone ascorbic acid
————— mol% -----
18:2n-6 16.1 8.2 16.2
20:2n-6 02 0.3 0.2
20:3n-6 tr tr tr
20:4n-6 137 15.0 133
22:4n-6 0.9 1.0 0.9
22:5n-6 tr tr tr
18:3n-3 2.6 2.9 2.7
18:4n-3 tr 0.1 tr
20:5n-3 0.6 0.5 0.4
22:5n-3 18 2.1 1.7
22:6n-3 2.3 24 2.2
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- continued -

Stimulant added

Fatty acid’  1mM clofibrate  1mM phenol 1mM NADH
————— mol% ---—-

18:2n-6 156 16.0 15.3
20:2n-6 tr 0.2 0.2
20:3n-6 tr tr tr
20:4n-6 145 12.8 173
22:4n-6 0.9 09 0.7
22:5n-6 tr tr tr
18:3n-3 2.6 2.7 3.1
18:4n-3 tr tr tr
20:6n-3 0.4 0.5 0.5
22:5n-3 1.7 1.7 1.6
22:6n-3 2.2 2.1 2.1
- continued -

Stimulant added

Fatty acidb 1mM tocopherol 1mM retinol 15uM insulin
————— mol% -----
18:2n-6 16.0 272 158
20:2n-6 0.2 0.2 0.2
20:3n-6 tr tr tr
20:4n-6 13.7 109 13.0
22'4n-6 0.9 0.8 0.8
22:5n-6 tr tr tr
18:3n-3 2.7 2.3 3.0
18:4n-3 tr tr tr
20:5n-3 0.4 0.3 0.4
22:5n-3 16 1.3 16
22:6n-3 2.2 1.8 2.0
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- continued -

Stimulant added

Fatty acid’ 0.lmM NADP  0.ImM NADPH 50uM malonyl-CoA

————— mol% -----
18:2n-6 15.7 16.4 16.5
20:2n-6 0.2 0.2 0.2
20:3n-6 tr tr tr
20:4n-6 13.6 136 145
22:4n-6 08 09 0.9
22:6n-6 tr tr tr
18:3n-3 2.7 2.7 24
18:4n-3 tr tr tr
20:5n-3 05 0.4 0.4
22:5n-3 16 1.7 1.7
22:6n-3 2.1 2.3 2.3

Pig liver microsomes were Incubated with individual stimulant and
linolenyl-CoA for 20 minutes.

b Saturated and monounsaturated fatty acids have been excluded from the
table.

® Values represent means for 10 anirﬁals/group.
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Table 16. Specific enzyme activity in pig liver microsomes incubated with

linolenyl-CoA and various enzyme stimulants®

Specific enzyme

Stimulant added

activity
(an) Vmg Not added gallic acid gallic laury ester curcumin
protein/min) -
EPA synthase 0.13 0.14 0.14 022
DHA synthase 0.69 0.75 0.78 0.86
- continued -
Spec1ﬁc‘ gnzyme Stimulant added
activity
(nmol/mg . ascorbic .
. 1
protein/min) deoxycorticosterone acid clofibrate phenol
EPA synthase 0.16 0.13 0.17
DHA synthase 0.76 071 0.71
- continued -
Specific enzyme Stimulant added
activity
(nmgl/rng NADH tocopherol retinol insulin
protein/min) ,
EPA synthase 0.20 0.14 0.12 0.13
DHA synthase 0.84 0.77 0.73 0.66
- continued -
Speciﬁc‘ enzyme Stimulant added
activity
(nmol/mg NADP NADPH malonyl-CoA
protein/min)
EPA synthase 0.17 0.15 0.17
DHA synthase 0.71 0.86 1.00

® Values are means for 10 animals/group.
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Table 17. Polyunsaturated fatty acid composition affected by various
desaturase  stimulants incubated in pig liver microsomes  with

eicosapentaenoyl-CoA as a substrate”

Stimulant added
Fatty acidb Not added 1mM gallic acid 1mM gallic acid lauryl ester

————— mol% -——--
18:2n-6 16.8 16.1 16.3
20:2n-6 0.2 0.2 0.2
20:3n-6 tr tr tr
20:4n-6 14.9 156 13.9
22:4n-6 0.9 0.9 0.8
22:5n-6 tr tr tr
18:3n-3 0.4 0.4 04
18:4n-3 0.1 tr tr
20:5n-3 0.9 0.8 0.8
22:6n-3 1.8 1.7 19
22:6n-3 2.2 2.3 2.3

- continued -

Stimulant added

. b 1mM 1mM ImM
Fatty acid curcumin deoxycorticosterone ascorbic acid
————— mol% -----
18:2n-6 16.3 163 16.3
20:2n-6 0.2 0.2 0.2
20:3n-6 tr tr tr
20:4n-6 139 138 146
22:4n-6 0.9 0.9 1.0
22:5n-6 tr tr tr
18:3n-3 04 0.4 05
18:4n-3 tr 0.1 tr
20:5n-3 09 0.9 0.8
22:5n-3 1.8 1.8 18
22:6n-3 2.2 2.2 2.3
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- continued -

Stimulant added

Fatty acid’  1mM clofibrate  1mM phenol 11mM NADH
————— mol% --—--

18:2n-6 165 16.3 16.3
20:2n-6 04 0.2 0.2
20:3n-6 tr tr tr
20:4n-6 137 14.0 137
22:4n-6 09 1.0 14
22:5n-6 tr tr tr
18:3n-3 06 0.6 06
18:4n-3 tr 0.1 tr
20:5n-3 0.7 0.8 09
22:5n-3 1.7 1.8 1.6
22:6n-3 2.3 2.3 2.3
~ continued -

Stimulant added

Fatty acidb 1mM tocopherol 1mM retinol 15uM insulin
————— mol% -----
18:2n-6 16.6 15.9 163
20:2n-6 0.2 0.2 02
20:3n-6 tr tr tr
20:4n-6 14.0 136 13.7
22:4n-6 0.9 0.9 0.9
22'5n-6 tr tr tr
18:3n-3 0.7 05 0.7
18:4n-3 0.1 02 0.2
20:5n-3 0.8 0.8 0.8
22:5n-3 1.8 1.6 1.8
22:6n-3 2.3 2.3 22
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- continued -

Stimulant added
Fatty acid’  0.ImM NADP  0.lmM NADPH 50uM malonyl-CoA

————— mol% -----
18:2n-6 16.4 164 16.5
20:2n-6 0.2 0.5 0.2
20:3n-6 tr tr tr
20:4n-6 13.3 13.4 136
22:4n-6 1.0 0.9 09
22:5n-6 tr tr tr
18:3n-3 0.6 04 0.7
18:4n-3 tr tr 01
20:5n-3 0.8 0.7 0.8
22:5n-3 1.7 16 1.7
22:6n-3 2.4 2.2 2.3

a

Pig liver microsomes were incubated with individual stimulant and

eicosapentaenoyl-CoA for 20 minutes.

® Saturated and monounsaturated fatty acids have been excluded from the
table.

 Values represent means for 10 animals/group.
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Table 18, Specific enzyme activity in pig liver microsomes incubated with

eicosapentaenoyl-CoA and various enzyme stimulants®

Specific enzyme

Stimulant added

activity
(nm_o 1/mg Not added gallic acid gallic laury ester curcumin
protein/min) -
EPA synthase 0.31 0.25 0.26 0.29
DHA synthase 0.7 0.72 0.74 0.71
~ continued -
Specific enzyme Stimulant added
activity
pﬁ?@%ﬁﬁl ) deoxycorticosterone asg(c);'(linc clofibrate phenol
EPA synthase 0.32 0.29 0.09 0.28
DHA synthase 0.78 0.83 0.28 0.80
- continued -~
Specific enzyme Stimulant added
activity
(nmp I mg NADH tocopherol retinol insulin
protein/min)
EPA synthase 0.32 0.30 0.29 0.28
DHA synthase 0.82 0.87 0.84 077
- continued -
Spedﬁc. enzyme Stimulant added
activity
(nmol/meg NADP NADPH malonyl-CoA
protein/min)
EPA synthase 0.29 0.24 0.28
DHA synthase 0.87 0.76 0.80

® Values are means for 10 animals/group.
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Table 19. Polyunsaturated fatty acid composition affected by various
incubated in

desaturase

stimulants

docosapentaenoyl-CoA as a substrate”

liver

microsomes

.b
Fatty acid

Stimulant added

Not added 1mM gallic acid 1mM gallic acid lauryl ester

————— mol% -——---
18:2n-6 14.8 153 15.1
20:2n-6 04 0.2 0.3
20:3n-6 05 04 04
20:4n-6 15.2 147 14.1
22:4n-6 04 0.2 tr
22:5n-6 0.1 tr tr
18:3n-3 04 0.1 03
18:4n-3 0.1 tr tr
20:5n-3 1.8 14 15
22:5n-3 2.2 1.6 1.6
22:6n-3 4.1 35 34
- continued -
Stimulant added B
D 1mM 1mM 1ImM
Fatty acid curcumin deoxycorticosterone ascorbic acid
————— mol% -----
18:2n-6 144 150 147
20:2n-6 02 02 02
20:3n-6 0.7 06 07
20:4n-6 156 159 156
20:4n-6 03 tr 03
22:5n-6 tr tr tr
18:3n-3 05 04 05
18:4n-3 0.1 tr tr
20:5n-3 1.7 18 18
22:5n-3 1.9 18 18
22:6n-3 3.7 3.6 3.7
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- continued -

Stimulant added

Fatty acidb 1mM clofibrate 1mM triiodothyronine 1mM phenol

“““““ mol% --—---
18:2n-6 14.8 145 147
20:2n-6 04 tr 0.4
20:3n-6 0.5 tr tr
20:4n-6 154 15.8 16.0
22:4n-6 0.3 0.4 04
22:6n-6 tr tr 0.1
18:3n-3 0.3 0.5 0.4
18:4n-3 tr 01 0.1
20:5n-3 1.8 1.7 1.8
22:5n-3 2.2 19 2.2
22:6n-3 42 3.6 4.3
- continued -

Stimulant added

Fatty acid” 1mM NADH 1mM tocopherol 1mM retinol

~~~~~ mol% --—--
18:2n-6 146 149 1438
20:2n-6 0.3 0.3 0.3
20:3n-6 tr tr 0.5
20:4n-6 154 16.0 15.2
22:4n-6 03 0.3 0.3
22:5n-6 01 0.1 tr
18:3n-3 0.4 04 04
18:4n-3 0.1 0.1 tr
20:5n-3 1.8 1.8 18
22:5n-3 22 2.2 2.1
22:6n-3 42 4.2 4.1
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- continued -

Stimulant added

b 15uM 0.1mM 0.1lmM 50uM
Fatty acid insulin NADP NADPH malonyl-CoA
————— mol%  -----
18:2n-6 14.7 148 145 148
20:2n-6 0.3 0.4 0.4 0.4
20:3n-6 05 05 05 tr
20:4n-6 150 15.0 15.4 16.0
22:4n-6 03 0.3 03 0.3
22:5n-6 0.1 tr tr 0.1
18:3n-3 04 04 0.3 0.4
18:4n-3 01 tr 0.1 0.1
20:5n-3 18 1.9 1.8 18
22:5n-3 2.1 2.1 2.2 2.2
22:6n-3 4.1 4.1 41 4.2

? Pig liver microsomes were incubated with individual stimulant and
docosapentaenoyl-CoA for 20 minutes,

> Saturated and monounsaturated fatty acids have been excluded from the
table.

¢ Values represent means for 10 animals/group.

- 108 -



Table 20. Specific enzyme activity in pig liver microsomes incubated with

docosapentaenoyl-CoA and various enzyme stimulants®

Specific enzyme Stimulant added

activity
(nm-o l/m,g Not added gallic acid gallic laury ester curcumin
protein/min)
EPA synthase 0.85 0.83 0.84 0.89
DHA synthase 1.94 2.07 1.91 1.94
- continued -
Specific enzyme Stimulant added
activity
(nmpl/mg deoxycorticosterone ascorbic clofibrate triiodothyronine
protein/min) acid |
EPA synthase 0.98 0.95 0.23 0.84
DHA synthase 1.97 1.96 0.53 1.78
- continued -
Specific. gnzyme Stimulant added
activity
(nmpl/ mg phenol NADH tocopherol retinol
protein/min)
EPA synthase 3.61 0.94 0.94 0.98
DHA synthase 8.61 2.02 218 2.23
- continued -

Specific enzyme Stimulant added

activity
Dr(;‘tfgl‘yﬁi | insulin ~~ NADP  NADPH malonyl-CoA
EPA synthase 094 0.98 0.90 1.01
DHA synthase 2.13 212 2.06 2.35

? Values are means for 10 animals/group.
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Table 21. Amounts of fatty acid produced in pig liver microsomes after

incubated with various substrates and stimulants®

Substrate added

Stimulant Linolenyl- Eicosapentaenoyl- Docosapentaenoyl-
CoA CoA CoA
--—- nmoles of fatty acidD -
Not added 3286.78 3479.00 472526
Gallic acid 3400.75 3119.19 5923.80
Gallic acid lauryl ester  3378.94 3228.01 5610.45
Curcumin 3718.34 3229.63 5246.24
Deoxycorticosterone 3183.58 3549,66 5464.35
Ascorbic acid 3239.92 3617.81 5300.29
Clofibrate 956.33 1226.93 1270.15
Tritodothyronine - - 4939.51
Phenol 3370.89 3457.63 20031.57
NADH 4017.83 3574.82 5242.69
Tocopherol 3496.67 3765.27 5193.36
Retinol 4056.73 3635.09 5446.61
Insulin 3316.40 3481.37 5192.85
NADP 3363.85 3604.72 5170.44
NADPH 3739.96 3469.90 5019.55
Malonyl-CoA 4327.56 3477.05 5505.31

* bmg of microsomal protein in pig liver were incubated with each
substrates and stimulants for 20mins.
> means total nanomoles of fatty acid produced in the microsomes from

chicken liver.

- 110 -



4, HE9 THxH

$=9 28z M EY3 microsomesE  A6-desaturased] 7]A
linolenyl-CoA$} Z+F stimulant®} ¥H&-A1Z]l F EXFAWALY FAHE SHT
A7} Table 2290419} o] stimulant® curcuming AHEFE wWf EPA mol%7}
A4 ke DHA mol%%® curcuminlA 7FE ¥skvh,  EPA$ DHA
synthase® specific activity’= stimulant® curcuming ¥H$AHAES W 2F 7}
2 =34t (Table 23).

FA7|ARA eicosapentacnoyl-CoAE AL S 73F EPAY mol%e &
2 stimulantel] W FAFS AE¢E 1P DHA mol%E malonyl-CoAE #t
LAAL W A =gkl (Table 24).  Specific activity®® EPA synthase$}
DHA synthases)A stimulant® phenold A4S o 25 7B &34
(Table 25).

AM-~-desaturase 71&®X docosapentaenoyl-CoAE A& A5 gallic
acid lauryl ester® AFE38S W EPA mol%$ DHA mol%7} 7H3 =3t
(Table 26). Specific activity:™ EPA synthase®t DHA synthase*l*] NADHE
AHEPE A EF P 24T (Table 27).

$E9 28424 microsomesdlA  FHE FAWA FFL 7)1EF
stimulante]l wWel ©LstA JEld e linolenyl-CoAE AHERE WE
curcumin® ¥F$-FS W 2625 nanomoles©] .0 eicosapentaenoyl-CoAs<}
docosapentaenoyl-CoAS 7125 AE3E& A9+ & stimulant® NADP}
gallic acid lauryl esterold z+zd 1,318% 1,740 nanomoles® 7HF #stth
(Table 28).
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Table 22. Polyunsaturated fatty acid composition affected by various
desaturase stimulants incubated in pig muscle microsomes with

linolenyl-CoA as a substrate”

Stimulant added

Fatty acidb Not added 1mM gallic acid 1mM gallic acid lauryl ester

~~~~~ mol% -—---
18:2n-6 30.0 26.6 26.2
20:2n-6 0.3 tr tr
20:3n-6 1.1 1.0 0.9
20:4n-6 8.2 7.7 7.5
22:4n-6 1.0 0.9 1.0
22:6n-6 0.1 tr tr
18:3n-3 4.8 0.6 0.6
18:4n-3 tr 0.2 tr
20:6n-3 0.3 1.1 11
22:6n-3 0.8 1.2 1.2
22:6n-3 0.3 1.0 1.1

~ continued -

Stimulant added

Fatty acidb lmM. 1lmM ImM
curcumin deoxycorticosterone ascorbic acid
————— mol% --——--
18:2n-6 155 25.7 265
20:2n-6 tr 0.2 0.2
20:3n-6 0.4 0.9 1.0
20:4n-6 35 7.2 76
22:4n-6 04 0.9 1.0
22:5n-6 tr tr 0.1
18:3n-3 0.5 0.6 0.6
18:4n-3 1.0 0.2 02
20:5n-3 4.4 1.2 1.1
22:5n-3 25 1.2 1.2
22:6n-3 44 11 1.0
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- continued -

Stimulant added

. b 1mM 1mM 1mM
Fatty acid clofibrate triiodothyronine phenol
————— mol% -——--
18:2n-6 27.0 16.9 218
20:2n-6 0.3 tr 03
20:3n-6 1.1 tr 11
20:4n-6 7.7 49 8.4
22:4n-6 1.0 05 L1
22:5n-6 0.8 tr 0.1
18:3n-3 4.8 0.7 5.1
18:14n-3 tr 0.9 tr
20:5n-3 0.3 4.0 _ 0.3
22:5n-3 0.3 2.0 0.9
22:6n-3 0.7 34 0.3
- continued -
Stimulant added
Fatty acidb 1mM NADH 1mM tocopherol 1mM retinol
————— mol% --—~—
18:2n-6 306 28.2 276
20:2n-6 tr 0.2 0.3
20:3n-6 1.1 1.0 1.0
20:4n-6 85 8,2 8.0
22:4n-6 11 0.6 1.0
22:5n-6 tr 11 tr
18:3n-3 45 45 46
18:4n-3 tr tr 0.3
20:5n-3 0.3 0.3 0.3
22:6n-3 0.8 0.9 0.8
22:6n-3 0.3 0.3 03

- 113 -



- continued -

Stimulant added

b 15uM 0.1lmM 0.lmM 50uM

Fatty acid insulin NADP NADPH _ malonyl-CoA
————— mol% -----

18:2n-6 310 30.1 305 279
20:2n-6 0.4 03 0.3 0.3
20:3n-6 11 1.0 L1 1.1
20:4n-6 8.6 83 85 8.1
22:4n-6 1.1 1.0 1.1 1.0
22:5n-6 tr tr tr 0.1
18:3n-3 45 43 45 46
18:4n-3 tr tr tr tr
20:5n-3 0.4 0.4 0.3 05
22:5n-3 1.0 09 0.9 0.8
22:6n-3 0.6 0.3 0.3 0.3

* Pig muscle microsomes were incubated with individual stimulant and
linolenyl-CoA for 20 minutes,

® Saturated and monounsaturated fatty acids have been excluded from the
table.

® Values represent means for 10 animals/group.
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Table 23. Specific enzyme activity in pig muscle microsomes incubated with

linolenyl-CoA and various enzyme stimulants®

Specific enzyme Stimulant added

activity
pigggﬁ;lﬁl) Not added gallic acid gallic laury ester curcumin
EPA synthase 0.0 0.12 0.14 1.16
DHA synthase 0.05 0.11 0.14 1.16
- continued -

Specific enzyme Stimulant added

activity
(nmp Vmg deoxycorticosterone asco_r(ll)lc clofibrate triiodothyronine
protein/min) acl
EPA synthase 0.18 0.14 0.01 0.83
DHA synthase 0.17 0.13 0.02 0.71
- continued -
Specific enzyme Stimulant added
activity
(nm.ol/m.g phenol NADH tocopherol retinol
protein/min)
EPA synthase 0.05 0.05 0.05 0.04
DHA synthase 0.05 0.05 0.05 0.04
- continued -
Specific enzyme . Stimulant added
activity
(nmol/mg insulin ~ NADP  NADPH malonyl-CoA
protein/min)
EPA synthase 0.06 0.07 0.04 0.07
DHA synthase 0.10 0.05 0.04 0.04

* Values are means for 10 animals/group.
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Table 24. Polyunsaturated fatty acid composition affected by various
desaturase  stimulants incubated in pig muscle microsomes with

eicosapentaenoyl-CoA as a substrate”

Stimulant added
Fatty acidb Not added 1mM gallic acid 1mM gallic acid lauryl ester

————— mol% -----
18:2n-6 315 32.4 29.6
20:2n~6 0.4 0.3 tr
20:3n-6 0.9 1.3 1.8
20:4n-6 12.3 12.1 12.8
22:4n~6 0.7 0.7 0.7
22:5n-6 tr tr tr
18:3n-3 0.7 0.4 0.3
18:4n-3 0.2 tr tr
20:5n-3 2.6 2.3 2.2
2256n~3 09 0.9 1.0
22:6n-3 0.3 0.3 0.3

~- continued -

Stimulant added

.b 1mM 1mM 1mM
Fatty acid curcumin deoxycorticosterone ascorbic acid
————— mol% -———-—-
18:2n-6 315 29.1 295
20:2n-6 0.3 0.3 05
20:3n-6 11 09 09
20:4n-6 12.7 121 125
22:4n-6 0.7 0.7 0.8
22:5n-6 tr tr tr
18:3n-3 0.4 0.3 0.3
18:4n-3 tr tr tr
20:5n-3 2.3 2.3 2.3
22:5n-3 09 0.9 0.9
22:6n-3 0.3 0.3 0.3
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~ continued -

Stimulant added

Fatty acidb 1mM clofibrate 1mM triiodothyronine  1mM phenol

————— mol% ~--—-
18:2n-6 30.9 28.7 311
20:2n-6 tr tr tr
20:3n-6 0.8 14 0.9
20:4n-6 11.6 12.3 127
22:4n-6 0.7 0.7 0.8
22:5n-6 tr tr tr
18:3n-3 0.7 0.3 0.8
18:4n~3 0.4 0.2 04
20:5n-3 2.5 2.3 2.5
22:5n~3 0.9 0.9 0.9
22:6n-3 0.3 0.3 0.3
~ continued -

Stimulant added
Fatty acidb 1mM NADH ImM tocopherol 1mM retinol -

————— mol% --—--
18:2n-6 315 31.3 30.9
20:2n-6 0.4 0.3 0.2
20:3n-6 1.0 0.9 0.9
20:4n-6 12.7 134 124
22:4n-6 0.7 0.8 0.7
22:5n-6 tr 0.1 0.1
18:3n-3 0.7 0.6 0.5
18:4n-3 0.1 0.3 0.6
20:5n-3 2.7 2.4 2.4
22:5n-3 0.9 1.0 0.9
22:6n-3 0.4 0.3 0.3
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- continued -

Stimulant added

..b 15uM 0.lmM 0.1lmM 50uM
Fatty acid insulin NADP NADPH malonyl-CoA
————— mol% --—--
18:2n-6 30,7 29.8 312 31.3
20:2n-6 0.7 0.3 05 04
20:3n-6 15 1.0 15 09
20:4n-6 13.0 12.8 12.8 12.9
22:4n-6 0.7 0.6 0.7 0.7
22:5n-6 0.1 tr 0.1 tr
18:3n-3 0.7 05 0.7 0.8
18:4n-3 0.2 0.6 02 0.2
20:5n-3 2.7 19 2.3 26
22:5n-3 09 0.8 09 1.0
22:6n-3 0.3 0.3 0.3 0.6

# Pig muscle microsomes were incubated with individual stimulant and
icosapentaenoyl-CoA for 20 minutes.

® Saturated and monounsaturated fatty acids have been excluded from the
table,

¢ Values represent means for 10 animals/group.
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Table 25. Specific enzyme activity in pig muscle microsomes incubated with

. . . a
eicosapentaenoyl-CoA and various enzyme stimulants

Specific enzyme Stimulant added

activity
pﬁ(r)]trflzli(i;gi) Not added gallic acid gallic laury ester curcumin
EPA synthase 0.26 0.24 0.23 0.25
DHA synthase 0.03 0.03 0.03 0.03
- continued -

Specific enzyme Stimulant added

activity
(nmp l/mg deoxycorticosterone ascoy(li)lc clofibrate tritodothyronine
protein/min) act
EPA synthase 0,22 0.24 0.14 022
DHA synthase 0.03 0.03 0.02 003
- continued -
Specifiq enzyme Stimulant added
activity
(nmp I/ mg phenol NADH tocopherol retinol
protein/min)
EPA synthase 0.29 0.24 0.32 0.22
DHA synthase 0.40 0.04 0.04 0.03
- continued -
Specifi({ enzyme Stimulant added
activity
(nmol/mg insulin NADP  NADPH malonyl-CoA
protein/min)
EPA synthase 0.26 0.25 0.25 0.25
DHA synthase 0.03 0.04 0.03 0.06

? Values are means for 10 animals/group.
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Table 26. Polyunsaturated fatty acid composition affected by various
desaturase stimulants incubated in pig muscle microsomes with

docosapentaenoyl-CoA as a substrate”

Stimulant added

Fatty acidb Not added 1mM gallic acid 1mM gallic acid laury!l ester

_____ mol% -—-—-
18:2n-6 26.0 28.8 20.1
20:2n-6 0.3 tr tr
20:3n-6 1.1 tr 0.6
20:14n—-6 106 11.6 74
22:4n-6 0.6 0.6 0.4
22:5n-6 0.1 tr tr
18:3n-3 0.4 tr 0.4
18:4n-3 04 tr 0.6
20'5n-3 2.0 13 2.9
22:6n-3 16 15 2.0
22:6n-3 2.0 13 3.1

- continued -

Stimulant added

. b 1mM 1mM 1mM
Fatty acid curcumin deoxycorticosterone ascorbic acid
————— mol% -----
18:2n-6 27.0 26.2 270
20:2n-6 0.2 0.2 03
20:3n-6 0.7 0.8 0.8
20:4n-6 10.5 10.2 10.8
22:4n-6 06 0.6 06
22:6n-6 tr tr tr
18:3n-3 0.3 0.4 04
18:4n-3 0.3 0.3 0.3
20:5n~3 1.3 15 14
22:5n-3 1.3 14 15
22:6n-3 1.3 15 7 ) 1.6
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- continued -

Stimulant added

Fatty au:idb

1mM clofibrate

1mM triiodothyronine 1mM phenol

~~~~~ mol% -----
18:2n-6 259 256 27.0
20:2n-6 0.2 0.2 0.3
20:3n-6 0.7 0.8 0.8
20:4n-6 10.5 102 11.0
22:4n-6 0.6 0.6 0.7
22:5n-6 . tr tr ir
18:3n-3 0.4 0.3 04
18:4n-3 04 0.3 0.6
20:5n-3 2.0 15 19
22:5n-3 1.7 14 1.7
22:6n-3 2.1 1.6 1.9
~ continued -
Stimulant added
Fatty acidb 1mM NADH 1mM tocopherol 1mM retinol
————— mol% —--~-- |

18:2n-6 26.8 27.3 26.7
20:2n-6 0.3 0.2 0.2
20:3n~6 0.8 0.8 0.8
20:4n-6 10.8 11.0 9.9
22:4n~6 0.7 0.7 0.6
22:5n-6 tr tr tr
18:3n-3 04 05 04
18:4n-3 0.5 0.3 0.9
20:5n-3 2.0 1.9 1.8
22:5n~3 1.7 16 1.6
22:6n-3 2.0 1.8 19
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- continued -~

Stimulant added

. 15uM 0.1lmM 0.1mM 50uM
Fatty acid insulin NADP NADPH malonyl-CoA
————— mol% -—---
18:2n-6 265 272 272 259
20:2n-6 tr 0.3 tr 02
20:3n-6 0.8 0.7 0.8 0.8
20:4n-6 10.8 11.0 11.3 10.6
22:4n-6 06 0.7 0.7 06
22:5n-6 tr tr tr tr
18:3n-3 04 04 04 04
18:4n-3 05 0.5 0.7 0.6
20:6n-3 2.0 1.8 2.1 19
22:5n-3 1.7 15 1.8 1.7
22:6n-3 2.0 1.7 2.0 2.0

* Pig muscle microsomes were incubated with individual stimulant and
docosapentaenoyl-CoA for 20 minutes.

b Saturated and monounsaturated fatty acids have been excluded from the
table,

 Values represent means for 10 animals/group.
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Table 27. Specific enzyme activity in pig muscle microsomes incubated with

docosapentaenoyl-CoA and various enzyme stim.ulant;sa

Specific enzyme . Stimulant added
activity : ' :
(“mf’l/mg Not added gallic acid gallic laury ester curcumin
protein/min)
EPA synthase 0.21 0.14 0.51 0.17
DHA synthase tr 0.14 0.54 0.17
- continued -

Specific enzyme Stimulant added

activity
pr(l(:;(;}//?ﬁgn ) deoxycorticosterone asggir(li)ic clofibrate tritodothyronine
EPA synthase 0.21 0.18 0.15 0.17
DHA synthase 0.21 0.21 0.15 0.18
- continued -

Specific enzyme Stimulant added

activity
(nrnpl/ mg phenol NADﬁ tocopherol retinol
protein/min)
EPA synthase 0.26 0.30 0.21 0.20
DHA synthase 0.26 0.30 0.20 0.21.
- continued -

Specific enzyme Stimulant added

activity
(nmol/mg insulin NADP  NADPH malonyl-CoA
protein/min)
EPA synthase 0.28 0.23 0.29 0.26
DHA synthase 0.28 0.22 0.28 0.28

* Values are means for 10 animals/group.
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Table 28. Amounts of fatty acid produced in pig muscle microsomes after

incubated with various substrates and stimulants®

Substrate added

Stimulant Linolenyl- Eicosapentaenoyl- Docosapentaenoyl-
’ CoA CoA CoA
~--- nmoles of fatty acidb ——==

Not added 1530.88 1007.70 1027.67
Gallic acid 1118.31 1028.99 1100.11
Gallic acid lauryl ester  1260.36 1036.37 1740.13
Curcumin 2625.47 1064.24 1266.70
Deoxycorticosterone 1527.90 941,97 1406.13
Ascorbic acid 1307.07 1036.79 1314.15
Clofibrate 329,08 544.41 726.60
Triiodothyronine 2078.00 965.02 1146.14
Phenol 1495.95 1156.59 1373.06
NADH 1582.62 899.65 1489.28
Tocopherol 1612.45 1315.08 1089.59
Retinol 1164.99 918.73 1124,73
Insulin 1577.64 944.82 1408.41
NADP 1653.67 1318.39 1275.34
NADPH 1397.60 1084.41 1387.62
Malonyl-CoA 1391.70 959.18 1388.49

* bmg of microsomal protein in pig muscle were incubated with each
substrates and stimulants for 20mins.
® means total nanomoles of fatty acid produced in the microsomes from

chicken liver.
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A4d A £

AFHA %) AW n-3 TR ERARAL Z/A7)7) 95t n-3 B
THALAE FHE ABE FAs AW APt B2 EE Eo|7] 99
NEE FPAgod ol 2AFAY ZFA AR EARTY 28F
o) MELA Fo] AVFHn JerR oF FEIY] Ao N 5L
desaturase ¥7} & n-3 SIMEEIA YL FHEL &4 24HE T n-3
Al GAZ7 lEAEe g Fodd. wEgAH & AFdAE ME9A
n-3 97 E XA FA-E FHAN 7] A% ATEA SAS §E9 A
3 2842 A oA microsomesE £kl n-3 WA FAHE 9 desaturase]
A7 e FANIA A8 3714 71AR 4 stimulantE §HFAA oE3 2
& AFE FIYsYHh 3% desaturase®) 7]EE2AM  linolenyl-CoA,
docosapentaenoyl-CoA¥ A48l .21 eicosatetraenoyl- CoAE Pl= A]2F3]A}
A AAte] Ferslm 2 A eicosapentaenoyl-CoAE ©]23F T

1. SAY 2A=232 9 microsomesE ¥28d 7]AZAM  linolenyl-CoA,
eicosapentaenoyl-CoA, docosapentaenoyl-CoA& A&3tgem J4
stimulant® A Z+% cofactortt effectorg ©} 43 23 A6-desaturase &
te 9 BERFAA UF ] Wi 4= A9 JUen A5~
desaturase® 4} EPA &4 &4 (EPA synthase) & 7|29 wel NADP,
insulin, ascorbic acid Tl &M 44 TAG7 FhEHALH M-
desaturase@A] DHA #A4 &4 (DHA synthase) © 37k 71Ad wet
Z}Z} deoxycorticosterone, malonyl-CoA, ascorbic acid®l] &J31M &4
7} 7% 7V F7 E A

2. $A9 ZXzAYME A6-desaturase F7+E EE stimulantd] oA
Agl Yeh}A geron] FA stimulantE2A 3714 7]RA ¢} wEl NADH,
gallic acid, NADPZ W-$A A& 749 EPA synthase?t 7} F7F3x
DHA synthasex 37}%] 7]2¢} whe}l triiodothyronine, gallic acid, gallic
acidE AHEHE o 713 97t 23w

3, SE9 7AxAqGME 334A Zi7|EA wWEl EPA  synthases
curcumin, deoxycorticosterone, phenol® ¥H&AZ & W §4977F M
®=9k3 DHA synthase® malonyl-CoA, NADP, phenols) A 7} % kth

4. 8= 2&zANME  linolenyl-CoA,  eicosapentaenoyl~-CoA,
docosapentaenoyl~CoA % 37} 71"} wel EPA synthases
curcumin, phenol, gallic acid lauryl ester® stimulant® AI&3E& 45
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74 =3 DHA synthase™ curcumin, malonyl-CoA, gallic acid
lauryl esterZ AHE3S o 7Y =%k

5 &A S99 13% 252 OERE £el¥ microsomesol A A€

AW FFe &4 FEA microsomesdlME  EAV|AY
linolenyl-CoA, eicosapentaenoyl-CoA, docosapentaenoyl-CoAol we} &
4 stimulant % deoxycorticosterone, NADH, ascorbic acidolA} 10,814,
2,894, 6,110 nanomolesZ 7} ¥4tk &A1 &2 dME 2 V1A
o] ulg} FA stimulant® gallic acid, tocopherol, gallic acidE A&
o) F= X9k %*-f’: 2,590, 7,128, 4,468 nanomoles 714 =tk F+9
Ao 371A] 71Fe] wel &4 stimulant®  malonyl-CoA,
tocopherol, phenol& YFEAIZ-E W FXWA A HFLE 4327, 3,765,
20,032 nanomoles® 71 ®A WEReH 89 FHZAGN LT
microsomes| A& 7134 W} FA stimulant®  curcumin, NADP,
NADHS} wHSAIZEE o FAAH  Adarsde 2625 1,318, 1,489
nanomolesZ 71§ ¥& %S vEllY. o3 AFEHAY &L T
Z AFEFe R3] ExVl @AHAeH HE&4Y JdE ATFEAE
AF AOR Atgdd.
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M 4 = MAL] A6, 5, 4-desaturase Y7} =
A 8t in vivo effector EMAM

A1d A A

n-3 G/ Z A gA FAAE 9% desaturase FIIERAL RS A ER
Fdch 4249 linoleic acid (LA) #F «-linolenic acid (ALA) & %
& ZAE 98 tArEY. LAY 6-desaturased] €3] gammalinolenic acid
(GLA, 18:3n-6) & A&H" o]l A% 9% (chain elongation) 3t 1419
prostaglandins (PGs) ¢ #AFA¢l dihomogammalinolenic acid (DGLA,
20:3n-6) & A48Tt DGLAE 5 _desaturase o 23] arachidonic acid (AA)
Z AT o] AAE 24|¥ PGs, thromboxanes (TXs), leukotrienes (LTs) 9]
AFA o)tk ALAV} eicosapentaencic acid (EPA) & A3E ASd = LAY
=937 6 desaturasec] 9@  BF3 elongased EME  AledF
(elongation), 283 5_desaturase®] 93] tirAbdch, HZ ALAY A4}
% docosapentaenocic acid (DPA, 22:5n-3) & X H docosahexaenoic acid
(DHA, 22:6n-3) ¥4L& 71¥9  4_desaturased] 93 ZHAQ FAdo] ofy
2} tetracosapentaenoic acid (24:5n-3)2 AlEA4 7 tetracosahexaenoic acid
(24:6n-3) & E¥3 I3 Beta-oxidationdl 28 o]FojAE ALeR TR
3 ek n-3 AE AuakE n-6 AE AW AR Aud A dE HE
F flen 2L Fhd g3 BrxIEHEa MZ AYH AdA Jon
4_desaturase 9+ 6_desaturase n-6 A€ Ht} n-3 A APAHE o HAES
th LAYA GLARS BXFunsaAs SXARIAZAN  6-desaturase= LA
23 AAY T 23 98 @), opnid+r (linseed oiD¢ o1H- (fish
oll) & F9E o] Fa7F Fvldls LAR B8 GLARY EXINHEE 7aA
A7 6-desaturased] AL LAET ALAYA ¢ L& ALz RuHH3g)
t}.

B AgdXe AFZAA NxAFAN &A% n-3 BUHEES ARt
Q4 desaturase F7FxEL F stimulantE & 437 @A HFHEHA %2
binding 2% AFANA 7t5Y 2AAEY YR FYA71284 EPASH DHA
synthase® 9718 ZAANA 7159 ZFAANEY n-3 G/HEEFAMALE B &
How FI7HN7 1A FU

o
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A 2Ad A7 B4y
1. Micelles system 7§&

AWE in vitro Q7oA AL §E9 HF ZHHAEY microsomesE
o] 839 EPAY DHA #AL % 714 &£&4 FAH &L stimulants
(cofactor or effector) 24 &A1-4 92 NADP, triiodothyronine, gallic acid ¢}
| E8292 curcumin, phenol, gallic acid laurylester 5& #23% ul glgh. o]
& 7122 89 in vivo 48 s SAY 25 AEHe EPAS DHA A%
AR BHE FAA =Y £&3 <2 NADP, trilodothyronine, gallic acid$t &
=9 ZHMEWE EPAY DHA #AZELE A4S Z&Fo2 FAANIE
curcumin, phenol, gallic acid laurylester 59 #4 stimulant7} 3% 2] ¢¢3
Z+zt SAY% S=9 23S B d 2§ AZUER QA7 HEd
micelles systeme 7j& 3t}

Preparation of micelles system with stimulants

1. For chicken, combine 100mg of NADP, 100mg of triiodothyronine and
100g of gallic acid as enzyme stimulants for EPA and DHA
biosynthesis in chicken. For pig, combine 100mg of curcumin, 100mg of
phenol and 100g of gallic acid lauryester as enzyme stimulants for EPA
and DHA biosynthesis in pig.

2. Mix the stimulants with at room temperature for 5 min slowly.

3. Add monoglyceride ester and lecithin to the mixed stimulants (The
proportion of the stimulants/ monoglyceride ester/ lecithin is 1:10:20 by
weight).

4. Mix them in emulsifier for 10 min.

5. Micelles are formed by the procedure.

7h SEAFLEE

AGF2A AFE 159 ¥ $4 305E Table 19 wigv2 AP
32%9 micelles £AE (enzyme stimulants’} #f ¥) o] AZHATG. A
d AEE 3F7 ad libitume ® AMFEQleon dxrEe AF 15¢ € 1079
A E enzyme stimulant’} FHFHA &L micelles £AES H1e Alg =2 3

F AR AHY 3F F APTS dxY ZE SAE =24E 23
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233 g2 9 /EEAE AFE AFEHEeR o8I

E 55% §E 30%E Table 29 ¥} 2ol 30%9 micelles A&
(enzyme stimulants?t @ ®) o] Artste zAlstgem 237 Arstdn
2F 7 ALFE §ES Table 29 Table 39 WEWE ZAE AEE 505022
39 157 AF%E F oAl Table 39 MV 2 157 ad libitumo 2 ALY
g dERTEE e 5F%Y 1079 $EE enzyme stimulant?} 35
A ¥ micelles ZAES A7IT ARE AYTYS e WROE 457 AY
FPch A% 4F 3 APTFe d2TY EE SAE BEASY Az H o
g R AERAE ADSY AYEH LR ol &
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Table 1. Composition of feedstuffs including micelles either with or without
enzyme stimulants for chicken

Composition (wt%)

Ingredients Control Experimental
Corn 30.8 30.8
Wheat 32 35.2
Wheat bran 2.4 24
Soybean meal 19.0 19.0
Flax (ground) 30 3.0
Corn gluten meal 3.0 30
Lime stone 1.2 1.2
Salt 0.2 0.2
Calcium phosphate 15 15
Methionine 0.3 0.3
Lysine 02 0.2
Biotin 0.04 0.04
Tocopherol 0.02 0.02
Saccharo-culture 0.06 0.06
Vitamin mix 0.06 0.06
Choline chloride 0.1 0.1
Coxistac 0.1 0.1
Binder (gelatin) 0.1 0.1
Micelle products® 32 0.0
(without stimulants)
Micelle products® 0.0 32

(with stimulants)

® The micelles are formed without enzyme stimulants.
® The micelles are formed with enzyme stimulants.
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Table 2. Composition of feedstuffs including micelles either with or without
enzyme stimulants for pig

Composition (wt%)

Ingredients Control . Experimental
Corn 20.0 20.0
Wheat 5.0 5.0
Corn flour 5.0 5.0
Soybean meal 5.0 5.0
Fish meal 5.0 50
Cheese meal 2.0 20
Blood protein 1.5 15
Plasma protein 1.8 18
Potato protein 45 45
Lime stone 0.75 0.75
Calcium phosphate 1.5 15
Lard 1.0 1.0
Soybean oil 3.8 3.8
Glucose 10.0 10.0
Milk replacer 25.0 : 25.0
Others ‘ 5.15 ' 515
Micelle products® 3.0 0.0
(without stimulants)
Micelle products® 0.0 3.0

(with stimulants)

% The micelles are formed without enzyme stimulants.
® The micelles are formed with enzyme stimulants.
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Table 3. Composition of feedstuffs including micelles either with or without
enzyme stimulants for pig

Composition (wt%)

Ingredients Control Experimental
Corn 38.0 38.0
Wheat 250 250
Soybean meal 22.0 22.0
Fish meal 3.0 3.0
Meat and born meal 25 2.5
Calcium phosphate 0.6 06
Salt 0.25 0.25
Lard 2.65 2.65
Molasses cane 35 35
Others 45 45
Micelle products® 3.0 0.0
(without stimulants)
Micelle products® 0.0 3.0

(with stimulants)

* The micelles are formed without enzyme stimulants.
® The micelles are formed with enzyme stimulants.
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W AR

D X4 £

B SA 59 1A, U‘rﬂ 7t% 23AE Folch 59 #yeow
chloroform/methanol (2:1, v/v) EF& %o @3 1A BXAIZ ok polytron
homogenizer (Kinematica ag., Switzwerland) = " A &Al 8 F A3
A Aol FEHEE 247 F BAIFAY. FHFTFE A0 awd H
2000rpmoll A} 10837 Q4l¥-es e chloroform®& FE3IJT. AA7N2E 9
23l 3549 chioroforme HEAZ F FAAY F& FAHGRLH F3
Ae] 2ml chloroform/methanol (2:1, v/v) EFE&R& Fslste &3AA -20C
W& Bast gk

2) FRAA 2 SAAE &9

FNAZRY FAHAAAE EYdr] 989 thin layer chromatography
(TLC) & °)&3t9tt. TLC platesE Merck silicagel 60 glass procoated 20
X20cm plates (without fluorescein indicator) & ol&3ldon FAAE
spotting 3714 TLC platesS 100C A=x7|olA 127 F<F AL
TLC®S A7) £ul<¢l heptane/isopropyl ether/acetic acid (60:40:3, v/v/v) &%
298 TLC &mFol Y3 1~2A7F 5 WA st T3t

TLC platesd JEHF2HE 15cm A4 hemilton' syringeE  2ml
chloroform/methanol (2:1, v/v) Eg&q¢] GalEe] e FAAE 4AF A
e the hoodjoll Al @43 2222 TLC platesE £rixe] Qo] Fudi=2
BE lem AF7AA AAFAG. AAS EFE plateE Aol A=xAIL H,
92, 7-dichlorofluoresceine (BHD indicator, England) %8 #Abetsdch, #£AH€
plate® 28% ammonium hydroxide (NH4OH) Z7lo} =&AA Z4F FHAA
band7t AW3A BHOEE & F A&JM ofefelA] FAAAF triglycerides
(TG) bandE standard RfX| ¢} W] Eete FAse Qs

A2y FQ8  3A4AAQ  phosphatidylcholine (PC) ¢
phosphatidylethanolamine (PE) < 7 3}7] 23} Thin-layer
chromatography & °©]&3g9.2n TLC plates FAA AR wet 2L plated
o] &35 rt.

TLCY ANE $3 &v AAZE chloroform, methanol, acetic acid, X
g3 H20& 50:37.5:352 (vAv/v/v)Y Bl&2 186ml HA st o] &3tgen
TLC chamber¥ whatman chromatography paper (%7 0.18mm) & WY¥-%&
liningd & chamber AA7L {ulFE72 YT 20 HEE I3FE7 o
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A Aok AN SEHAE W plated Ao AN F7) ARVIR 15
E7F Az F ALSAE o433 EREVIE d=ER¥ plate Xl 2,7-
dichlorofluoresein (BDH chemicals Ltd., England) 9% %3 gow 233
plateE 28% ammonium hydroxide (NH40H) ¢ #7]2 30&37 ¥x3 3 z
% UAA band’t MBI YEUEE T M otgfelA Z bandE
standard®] Rfx¢} ¥)wde] PCe} PE AXAFES At AxA band
% PC® PE bandE® st Z7zhe) Ald@e 23 8ml9) chloroform,
methanol (2:1, v/v) &0 &a)A)AW. Chloroform/ methanol (21, v/v) &
o &3¥ PCS PEC 2ml $HFTE A7t S22 stden A Ao Ho}
RE FE2HE A Bgste -30T °lE9 Wiz B@stg

3 AAFY A &4
2 5AY TLC B9 FA4XA F TGS 9x42 ZF PC® PE bandE
Zojx AP#ol ©I internal standard®  10ple) 1508 HUME &
methylation A7]17] Y84 6% methanolic-sulfuric acid® F7Fstd 90C &
FxoA EZ HSAIHTE  AWAEE methylation A]Z1 ¥ methyl-ester&
£28l7] $135l9 petroleum ether® Y3 WHE & H20Z 718t 2000rpm
oz AAF-IF S petroleum etherZ2whg el gdch Gas liquid
chromatography (GLC) & &43}7] $sted AL7F2AR etherE: FEA 7|2
hexane. 2 ThA] L33ste] A Aabg #4355t GLCE Shimadzu GC 14A
gas chromatograph (Shimadzu Co., Tokyo, Japan)$ Al&3dlgon BAMxe
o953 2,
Detector temperature : 260C
Injector temperature : 240C
Carrier gas : 1.3 N2
Column : DB-123-2361 capillary column (J&W Scientific, USA)
Column temperature (temperature programming) : 60C~220T
Resolution time : 30min
oo} Zro] Eg3t AWAkL Nu Chek standard GLC-87 (Nu Chek Prep,
Elysian, MN,USA) & Z} peakE& %A &3t}

2. Liposomes system 7i2

In vitro. A7 A SAS $E 7+43 ZEAE microsomesE o] &
3lo] EPAS DHA A48 98 718 8839 F4 384 stimulants (cofactor

oX



or effector) 24 §7 8422 NADP, triiodothyronine, gallic acid st §&E&2.
% curcumin, phenol, gallic acid laurylester & &% w . ©)F 7%
E 39 in vivo 48& 3 §A9 25 AEW EPAS DHA A¥AHEL
AL FAANAEY T3 NADP, triiodothyronine, gallic acid$t $&9 &
SAEXUZ EPASt DHA $A48E4 €48 Re&do=2 FIANIE curcumin,
phenol, gallic acid laurylester 52 &4 stimulant’} 3 & %X ¢n 22 &4
9 SEY 237 HE B 2§ AEUR %?37\]7]7] 93k liposomes ¥
9 systeme 7R

Preparation of liposomes system with stimulants

1. For chicken, combine 100mg of NADP, 100mg of trilodothyronine and
100g of gallic acid as enzyme stimulants for EPA and DHA
biosynthesis in chicken. For pig, combine 100mg of curcumin, 100mg of
phenol and 100g of gallic acid ‘1auryester as enzyme stimulants for
EPA and DHA biosynthesis in pig. ‘

2. Mix the stimulants with at room temperature for 5 min slowly.

3. Add monoglyceride ester and lecithin to the mixed stimulants ’(The
proportion of the stimulants/ monoglyceride ester/ lecithin is 1:10:15 by
weight).

4. Add water to the mixture to make the ratio 1:10:15:5 (stimulants/
monoglyceride ester/ lecithin/ water, by weight).

5. Mix them in emulsifier for 10 min.

6. Liposomes are formed by the above procedure.

7t AL
Micelle system3} %2 3& A 2AAEH}

oA
Micelle system¥} &Y 3&A AA3H4

3. Bilayers system 7i2

n-3 YHEEFEAEAY QAU AFEE Tt ] 717] $1% EPA¢ DHA
FAEL BEFZ stimulantE BAT AdE d7EHE ERE 5, SA9%
$E9 A3 2HAES) EPAY DHA #4¢ 5gA02 Z7AE §HE
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A stimulants (cofactor or effector) A $74898 NADP, triiodothyronine,
gallic acid ¢ &E8°22 curcumin, phénol, gallic acid laurylester & ©o]&
k. In vivo 48& 98 $AY 2§ Axue EPA® DHA AP EL
248 ZAN71=d ¢3¢ NADP, triiodothyronine, gallic acid% &E¢) 2
SAETWE EPAS DHA #$AEL 4L Zg&3o=2 FAAFES curcumin,
phenol, gallic acid laurylester 59 &4 stimulant7t B3] H 2] k31 2tz §A
9 FE9 a37|FE FIY ZH5 AFWE {FYAA7] As9 bilayers
systeme 7Nt Th

Preparation of bilayers system with stimulants

1. For chicken, combine 100mg of NADP, 100mg of triiodothyronine and
100g of gallic acid as enzyme stimulants for EPA and DHA
biosynthesis in chicken. For pig, combine 100mg of curcumin, 100mg of
phenol and 100g of gallic acid lauryester as enzyme stimulants for
EPA and DHA biosynthesis in pig.

2. Mix the stimulants with at room temperature for 5 min slowly.

3. Add monoglyceride ester and lecithin to the mixed stimulants (The
proportion of the stimulants/ monoglyceride ester/ lecithin is 1:5:10 by
weight).

4. Add water to the mixture to make the ratio 1:510:15 (stimulants/
monoglyceride ester/ lecithin/ water, by weight).

5. Mix them in emulsifier for 10 min.

6. Bilayers are formed by the above procedure.

7h A

AE-TA 19 GG o] APTFEA AF 159 @ &4 3075
Table 19] S#YE Z AR 3.2%2 micelles ZA]E (enzyme stimulants
7} i ") o] AZEAE. A" AEE 357 ad libitume & AFYEIH o
fzx7aE AF 159 @ 1079 SAE enzyme stimulant?} 5 A @42
micelles ZA1E-& H7FS AFRE 357 AFFE AT

AL 35 & AP dRTY RE SAE =AY 3zAY o
2 7ERYE AFHE A AL Lo R o] 45Tt

= 558 &% 30%F Table 29 @99 2o] 30%9 micelles A
(enzyme stimulants?t ¥ ®) o] Artste] Ao 257 Abgeth
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27 ALYE §EE Table 13} Table 29 W82 ZAE ARE 505002
T 1577 AL & oA Table 29 Bl Y2 157 ad libitum O3 - AFok
st HETFERE 2L 55%9 1059 $FES enzyme stimulant’} 5
A &L micelles ZAEE AN ASE AYT T2 WHOE 4F7 AP
stact. . :
A 4F T AP
2 &R E AFsE Ay

79 RE $4% Q%9 2324 v
qgoz o8tk

Z
A

2

L s ROk

D A4 ®¢g : : :

BT SAS SES 204, v, VE Z#8 & Folch 59 Hye=
chloroform/methanol (2:1, v/v) EF& ¢ Y31 1A WA o8 polytron
homogenizer (Kinematica ag., Switzwerland) & vlA)8tA 48 T A3
Adol FFHEE 24 T BAI{AYG. FHSE AUEg i F
2000rpmell Al 10#2F YA #-2l3t e chloroformZ & &34t AAJNAE o
g3t 3FHY chloroforme HEAZ 7 FAA9 ¢ 2PN £x
A4 2ml chloroform/methanol (2:1, v/v) E¢89& Astsle {AAIAH -20C
WE e BEEh

2) A4 2 FAAAE £ -

FAARREH FAANAL EHs7] 989 thin Iayer chromatography
(TLC) & °l&3Ath. TLC B2 Merck silicagel 60 glass procoated 20 X
20cm plates (without fluorescein .indicator) & o]43tgen £xAL A7 &
717 TLC &€ 100C A=7]AM 1A FtF B4R R, TLCHY A7)
41?1 heptane/isopropyl ether/acetic acid (60:40:3, v/v/v) EFL£ 4L TLC &
o] Wi 1~2A17F 5ot WS E3lA R,

TLC o9 &9y 2¥E 15om A&  hemilton syringe® 2ml
chloroform/methanol (2:1, v/v) EF& N La5 gle A2 dRAF A
A3 & hoodWellA &A3] AZANA TLC ¥ &ujzd Yol FUF i g
lem AHAA AASdAT.  AAN7E $8Q plateg Aol AxAZD H,
2,7-dichlorofluoresceine (BHD indicator, England) €& ZA}ettt EAld
plate® 28% ammonium hydroxide (NH4OH) 3710 wx=&A#A FAAA band
7} AWEA HolmE & 5 29X ol FAAA bandE standard Rfx
¢ wlaste FAsA.
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FAAERY F8&  FAAAQY  phosphatidylcholine  (PC) <}
phosphatidylethanolamine ~ (PE) &  #g3}7] $5hed Thin-layer
chromatography S ©l&3l2® TLC plates FAAAEE @} 2L plates
o] -§-atl ot

TLCY AME Y3 &u] AAZE chloroform, methanol, acetic acid,
g3 H20 (50:37.5:352, v/v/v/v) 18ml HA 3do ol&F{Fgen TLC
chamber= whatman chromatography paper (+7] 0.18mm) & W% & lining3t
3 chamber AA7} 40jF7]2 T3} 0] HEE ZIFHI HA &
AN FEHRXS W plateE Adlo] A&A F7] AXRV|E 158 AxRAR
T ALVAE o848 EFVIE Hx¥ plate W 2,7- dichlorofluoresein
(BDH chemicals Ltd, England) #9%9& #573dem 53 plates 28%
ammonium hydroxide (NH40H) & ZF7|& 30&xzt BX3 T 745 AXA
band’t %3 UHEIUEE & F x4 ofefiolA Z bandE standard®] RfA|
o} wlasted PCS PE QAAAAFE A3ttt AXA band ¥ PC9 PE band
g A8t ZZbe) A @ Y3 8ml9) chloroform, methanol (21, v/v) &9
o #3jA|ZA . Chloroform/ methanol (2:1, v/v) |9 &35 PCe PE9)
2ml THTE UMl FEHE Fdow AAo] Fopdle AT HE thA] &

2late] -30C olshe] WE o] RSt

3) AAFTY A 24
27 BA" TLC 3o FARA F triglycerides (TG) ¢ ¢1x1&A F PC
9} PE bandE #HolAM Al@#o] B2 internal standard2 10p19) 1508 H7H§
< methylation A17]17] 9314 6% methanolic-sulfuric acidg #7}8te] 90T
FFxoA 901t vHEAFT.  AWARE methylation A% ¥ methyl-ester
g 2dsl7] 938l petroleum ethers Y3 w93 & H20E #H7Lsd
2000rpm o2 YAE 3 S petroleum ether® & #2359t Gas liquid
chromatography (GLC) 2 #4387 $3ld AAVIAE etherg FHYA7|Z
hexane&. 2 t}A] &35t AWibe EMEHY. GLCY EMZ2PL detector
temperature 220C, column final temperature 220C, ¥71¢® 05kg/cm, T4
48 05kg/cm, A4 ¢E 0.25kg/cm, chart speed 2mm/min®] S EE XA &} o
ZAbe BAE 9. Columne DB-225 megabor column (J&W Scientific,
USA) & °]433x EPASY DHAE &3 ¥ AW Nuchek
standard GLC-87% GLC-68% %339t}
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A3A d7Esn % a1

1. Micelles system 7%

EPA$} DHA 59 n-3 9712252 AR S7HA1917] 389
EPAS DHA #4524 stimulants® micelles HE 243 B3I system®
SA 337 F93 A3 g g pERA Y FAW FHLE Table 49
Fig= |

Table 4. Total lipid composition of various chicken tissues affected by
dietary micelles either with (WES) or without enzyme stimulants (WOES)?

Dietary micelles Liver Leg Breast
~wmmmm==== 9, total lipid/100g tissue ~—---—--=-
WOES 87 £ 15 6.0 = 0.8 1.8 = 05
WES 91 %= 12 57 £ 0.7 1.6 £ 03

? Values represent means = SE for 30 chicken for WES group and 10
chicken for WOES group.

Table 414} o] FAAY 2L F groupZtd E Aol7k AL
o]+ EPA$ DHA &4 {A stimulantsol 9s&ir X129 AL JFE @
A e AoZ e

Table 5% FX A9 At 24& vebfa itk Table 591419 2ol
WES (EPA$ DHA #4 &4 stimulantsE -F3 micelles £AE) & 4%
& S group& WOES (stimulants& #3172 92 micelles =AE) & 43
3 47 groupdl ¥8 EPA®t DHA 59 n-3 E2X3x94ate] 243, g, 7t
A 2RdqN A3 F7E AL 2YFALH n-6/n-3 AWy ¥lEE
Az 82014 1.3, Tz A 162004 3.0, 7tExAdA 17304
12 Z2A) 24390 o)3¥ AFdE &4 stimulantsE FH-3F micellesol v
L F&AoF A9 23T BE 53389 endocytosisE target cellul
o 5ol EPASY DHA §A4 &40 AEH BE4AE 43N AR A}
RN

¢

W

o2
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Table 5, Fatty acid composition of total lipids in various chicken tissues
affected by dietary micelles either with (WES) or without enzyme

stimulants (WOES)?

. Liver Leg Breast

Fatty acid .

WOES  WES WOES  WES WOES  WES

—————————— mol% ~——-—--—--—-

14:0 03+02 0301 0201 0502 0502 06 =02
141 01 £00 0101 0100 02=x01 0201 02 =01
160 243 £ 27 281 £ 23 236 * 23 227 £ 27 242 = 17 240 * 23
161 1505 4105 6312 5910 5507 44 £ 05
180 280*X45 161 £ 16 72213 6908 81 06 69 +05
181 06 £ 22 308 * 25365 = 23 332 £ 21 305 £ 21 22 + 18
182n-6 137 £ 28 87 0929 £ 16 197 15 53 + 34 176 + 18
183n-3 0201 0201 09+02 12+03 1L1=*03 09+ 02
2001 03+01 0201 tr 03 +£01° 01 £01 03 =*01
20:2n-6 0100 0100 0201 01 £01 02*01 01 01
20:3n-6 05+ 02 03 *01 tr 01 = 00° tr 02 + 0I°
20:4n-6 95+ 18 18+03 1102 13+£03 18*05 13 =03
20:5n-3 0301 1603 0302 1202 02+01 14 + 0%
221 tr tr tr tr tr r
22:4n-6 08 =02 01 *0I° tr tr tr tr
22:5n-6 0703 01 £01° 01 £00 01 =00 03 01 02 * 01
22:5n-3 0502 06 £02 01 £01 11 £02 tr 1503
22:6n-3 21 05 59 £06 0301 3704 0301 55+ 04
Unidentified 156+ 05 19 £ 05 12 £03 1808 1705 15 £ 04
n-6/n-3 8205 13*+02X152 08 30x03173 15 21 =03

? Values represent means = S.E for 30 chicken for WES group and 10
chicken for WOES group.

® Indicates significant difference from the WOES group, P<0.05.

¢ Indicates significant difference from the WOES group, P<0.01.
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Table 62 ¥ groupd ZHF=H F FAARZAZA TG, FAAARAN PCY
PEol #ddd 4% A4 24E RAF3 gle™ WOES groupdl ¥l3] WES
group®l A EPAS} DHA 59 n-3 X ¥iko]l §43] F718t3e™ n-6 At
AAo g ZAFAE BAFIT e Ade SAHY RRAY F8 3
7tA AAZAME &A stimulants - micelles ZAE J#H7 of$ 5343
o2 n-3 ttERSA Y] AFRAAE S TN AR FE

Table 6. Fatty acid composition of triglycerides (TG), phosphatidylcholine
(PC) and phosphatidylethanolamine (PE) in chicken liver affected. by

dietary micelles either with (WES) or without enzyme stimulants (WOES)?

TG PC ‘ PE
Fatty acid WOES  WES - WOES  WES WOES  WES
—————————— mol% ~——---—~—-
14:0 0502 0702 1805 2205 10*03 13 =05
14:1 tr 01 = 01° 0301 04 £02 18 £08 13 *£07
16:0 346 + 32 380 £ 40 344 = 41 3839 £ 37 267 = 19 240 = 18
16:1 18105 42 £ 06 2204 28 £05 23 £ 04 29 *03
18:0 242 + 23 140 + 127203 £ 18 220 £ 21 282 £ 32 H6 + 41
18:1 281 = 41 363 £ 31 123 £ 12 15713 8205 63 =08

18:2n-6 55+ 05 37 07 197 £12 114 £ 08197 £ 06 91 £ 07
18:3n-3 03+01 03*01 11+£04 L7=06 29 05 24 £05

201 0101 0201 0502 0903 0802 15+ 04
20:2n-6 tr tr 06 02 0602 0301 02=*01
20:3n-6 0201 0100 0703 06=*02 tr tr

20:4n-6 25108 01 +00° 35+08 12+03 5707 28 04
20:5n-3 01+01 0201 0201 14+04 0401 19+ 04
22:1 tr tr 02*01 04*02 tr tr

22:4n-6 0201 0101 0301 0201 06 *£02 05=*02
22:5n-6 tr tr 04+02 0401 05+02 0502
22:5n-3 tr- 0101 0100 0402 0201 07 +03

22:6n-3 0101 03+01 03=x01 2704 1204 86 =07
Unidentified 18 £ 05 15+08 11 +£03 16 04 15+=03 09 =02
n-6/n-3 168 * 33 43 + 03 148 + 12 23 + 03" 57 £ 04 10 £ 02

* Values represent means = S.E for 30 chicken for WES gfoup and 10
chicken for WOES group. ‘ '

b Indicates significant difference from the WOES group, P<0.05.

¢ Indicates significant difference from the WOES group, P<0.01.
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Table 7& SA¢ gdezxd Fo &Astes FHAALZAN TG FAHANA=Z
A PCet PEl 2d8¥ ZF AW 248 29332 2™ WOES groupd H
g WES group®lA] EPAS} DHA 59 n-3 "7l E28A9Y4be] F33) F7}3
Hem n-6 AL Ao ZarFAE BAFJL. o Ais
Table 68 g2 o] §A9 gz TR /A ANAFAME
¥4 stimulants 3 micelles A E JFH7F o9 aH4F o2 n-3 788
A4S APAA S F7HAZ AR AlgE

Table 7. Fatty acid composition of triglycerides (TG), phosphatidylcholine
(PC) and phosphatidylethanolamine (PE) in chicken leg affected by dietary
micelles either with (WES) or without (WOES) enzyme stimulants®

TG PC PE
Fatty acid WOES WES WOES WES WOES WES
—————————— mol% ———————~

14:0 0201 0802 0903 0602 05=x02 08 02
141 tr 01 200 0802 17*03 0101 02 %01
16:0 D7 £ 32 319 £ 41 3H8 £ 32 325 £ 28 185+ 12 144 = 1.2
16:1 32 £05 37 +08 5205 4205 6505 78 £ 05
180 72 £ 12 75+ 12 157 £ 12 144 £ 15 25 = 41 27 * 24
181 281 + 28 287 32 100 = 15 184 + 02164 £ 15 137 * 15
18:2n-6 185+ 13 123 £ 13 147 £ 11 90 £ 10138 £ 12 79 + 08
18:3n-3 1.1 05 07 02 35*12 4204 61 £07 68 *+ 05
2011 0602 1002 22+03 2805 18+ 07 25 =06
20:2n-6 0201 02%01 2509 2803 03=*01 tr

20:3n-6 0301 01 *01 065x01 0401 05=*£02 07 £01
20:4n-6 18+03 10*+03 3807 2103 67 08 47 £ 05
20:5n-3 tr 0201 0301 16 =05 03+02 26+ 05
221 0201 0101 0602 0602 0802 10 =02
22:4n-6 0402 0502 08*+02 10*03 1203 10 =03
22:5n-6 0502 0402 0502 0502 1503 12 =02
22:5n-3 tr 02 +01° 02+01 08 =03 0201 19 + 04

22:6n-3 0502 35+04 0302 11+04 0502 84 + 07

Unidentified 16 = 05 11 £03 17 =05 15 *04 18 05 22 =03

n-6/n-3 136 £ 12 33 +03 53 +04 21 03 34+03 08 + 0

® Values represent means * S.E for 30 chicken for WES group and 10
chicken for WOES group.

® Indicates significant difference from the WOES group, P<0.05.

¢ Indicates significant difference from the WOES group, P<0.01.

- 150 -



Table 8& F group?} 7t&Z3 0 &A% TG, PC, PEY Wil 24 &
YeEldE Aez2AM TGYA WES groups! %$ DHAV 3ula F7istgd:n PC

AAE

54 PEe| A&

A3 Zaste 49 Hud

838} ZF/lst2EA n-6/n-3 ¥&°] WES groupdl A &

Table 8. Fatty acid composition of triglycerides (TG), phosphatidylcholine
(PC) and phosphatidylethanolamine (PE) in chicken breast affected by

dietary micelles either with (WES) or without enzyme stimulants (WOES)?

TG PC PE
Fatty acid’ WOES WES WOES WES WOES WES
mol%

140 0301 0502 0802 1003 08 02 13 *05
141 tr 01 £01° 1505 1303 0201 04 £02
16:0 305+ 28 272 £ 25 382 £ 32 413 38 188+ 16 130 £ 15
161 5706 6607 32104 2503 3507 49 =04
180 42 £ 05 58 05 53 =07 74 =05 86 = 27 241 £ 21
181 204 £ 30 363 £35 2518 240 £ 25 136 £ 12 131 = 1.1
182n-6 H8 23 197 £ 20 192 £ 12 138 £ 12 162 =09 87 *+ 07
183n-3 1504 12 £03 1503 1605 39+ 05 42 + 06
201 0301 0302 08+03 10=*02 18 *05 24 04
20:2n-6 03 = 02 trr 06 202 0402 0302 04 =x02
20:3n-6 02 =01 tr° 0802 09*£03 0301 02=*01
20:4n-6 02 =01 tr 28 £ 05 08 =02 58 £ 07 34 + 05
20:5n-3 tr 04 + 02 tr 05 £ 02° 0303 20 %03
221 tr tr 0301 0201 08 £03 05 =*02
22:4n-6 tr tr tr 02 £01° 0502 08 £ 02
22:5n-6 tr tr 0301 03x02 0802 09 * 02
22:5n-3 0101 0301 0201 07 02 05=E02 26 + 03
22:6n-3 0201 06 £02° 0201 10 =*02° 18 07 149 = 08
Unidentified 13 £ 03 12 £05 18*05 14+04 1505 18:'%= 04
n-6/n-3 147 £ 13 83 £ 1212512 4305 37+ 04 16 £ 02

® Values represent means =+

chicken for WOES group.
Y Indicates significant difference from the WOES group, P<0.05.
¢ Indicates significant difference from the WOES group, P<0.01.
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3 & =

7tX717] &k
B3 system®
3tek2 Table 99

EPA¢ DHA %9 n-3 t7FExsA 9 AL
EPA9 DHA A E AL stimulantsE micelles Fel2 ZF A
SA0 3F7 349 27 7+3 g2 texRI Y FAW
Fd g} ‘

rok o

e

ol

Table 9. Total lipid composition of various pig tissues affected by dietary
micelles either with (WES) or without enzyme stimulants (WOES)?

Dietary micelles Liver Leg Breast
—————————— %, total lipid/100g tissue —---------
WOES 38 £ 03 32 £ 05 27 £ 05
WES 32 £ 01 28 * 04 21 £ 04

 Values represent means £ S.E for 10 pigs for WES group and 10 pig for
WOES group.

Table 90 A ¢} o] FXA9 2L §E9 F groupztdl & #e)7} 9}
Qqom o]lx EPASY DHA ¥4 &4 stimulantsel] 2)air A=A AL 4
Fe A ke Aoz JErETH ‘

Table 102 ZA A9 Ait 2A4E& Yel . Table 1091419} 2
o] WES (EPA$ DHA @4 &4 stimulantsE 3 micelles ZAE) & 4
#H& &F groupd WOES (stimulantsg #1812 &2 micelles ZAE) & 4]
F¥ &F groupdl ¥}& EPAS} DHA 59 n-3 Exsixuhite] 2+4, b, 7t
& %23 25A A3 F71d 2AE 29FJon n-6/n-3 X94ate) ¥l &
T 2xAzAqA 109914 2.0, delxAAM 15944 56, 7tsZ3dAA 17.74
A 532 ZA #AFAY ol dIdE A stimulantsS FHF micelles©)
e TEAHLE FEY 237187 A48 3319 endocytosisE target cell
el $515o] EPASH DHA $A4E40 Zdfdo] 24E AN A=
Atadct
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Table 10. Fatty acid composition of total lipids in various pig tissues
affected by dietary micelles either with (WES) or without enzyme
stimulants (WOES)? -

Liver Leg Breast
Fatty acid WOES  WES WOES  WES WOES  WES -
—————————— mol% ~——===——m—
140 05+02 0301 18+05 1703 16+05 1503
1411 w tr tr tr tr tr
160 173 £ 12 182 £ 15 278 = 18 254 £ 25 247 + 25 %1 £ 18
161 12+05 09+03 3505 2805 25+ 04 27 =05
17:0 fr tr tr r r r
180 289 £ 25 303 £ 27 55+ 27 %716 £ 23 54 + 18 /8 £ 25
+

181 144 £ 12 8305b 181 £ 15 166 £ 09 165 = 14 167 = 16
18206 198 = 07 178 = 05 178 £ 12 197 + 1.1 233 + 21 193 + 1.3
183n-3 06 £02 0502 0501 15+03 0802 13+ 03
184n-3 tr tr tr tr tr tr
20:0 tr 05+ 02 02£01 0201 tr 02 = 01°
20:1 tr 03 +01 03*01 0702 05%02 07 %02
20:2n-6 tr tr tr tr tr tr
20:3n-6 tr 08 = 02 tr 02 £ 01 tr 03 = 01°
N4n6  132E08 85 + 07 25+03 1002 2815 1405
20:3n-3 tr tr ir tr tr tr
205n-3 0201 47 £0& 0201 05+£02 0201 06+ 02
22:0 tr tr tr tr tr tr
221 tr tr tr tr tr r
22:4n-6 09 +03 0201”0401 0201 05=x01 02+ 01°
22:5n-6 tr tr tr tr tr tr
22:5n-3 11202 24 +0%F 02+01 06=x02 02+01 08 =02
22:6n-3 12+ 02 61 04 0401 1202 03+01 1304
241 tr tr tr tr tr tr
Unidentified 07 £ 02 02 = 01° 08 £ 02 02 +01° 07 =02 01 £ 01°
n6n-3 109+ 12 20+ 03159 15 56 + 07177 £ 12 53 + 04

Values represent means = S.E for 10 pigs for WES group and 10 pig for
WOES group.

b Indicates significant difference from the WOES group, P<0.05.

© Indicates significant difference from the WOES group, P<0.01.
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Table 112 $E9 F groupd Z=F F FAXNAZAN TG, 3443
24 PCO PEd Z¥E Z4F At 24& HoF1 9len WOES groupdl
Hlsl WES grouplA] EPASt DHA §9 n-3 AWite]l §43] Frtstdon
n-6 AH4kS FFH R JAFAE BT oY dAde FE9 1
ZA F8 7HA AAFAME ZA stimulants & micelles ZAE HF 7}
g FHAHOE n-3 tPFEREFA G AFAAEE FIAD RAoE
},
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Table 11. Fatty acid composition of triglycerides (TG), phosphatidylcholine
(PC) and phosphatidylethanolamine (PE) in pig liver affected by dietary

micelles either with (WES) or without enzyme stimulants (WOES)®

TG PC PE
Fatty acid WOES  WES WOES  WES WOES  WES
—————————— mol% —---~-=---

14:0 0703 0804 0502 0301 0702 0501
141 0402 0303 0301 01+00° 0201 02 %01
160 198 + 35 189 + 42 286 = 22 287 = 08 93 = 20 109 + 01
161 0502 0903 0702 0501 0301 0200
17:0 0302 08+01° 0301 09+02° 1205 1502
180 150 £ 22 136 + 16 332 = 35 321 £ 15 46 £ 53 452 * 06
181 242 + 35 %64 £ 08 87 £ 15 100 + 03 85+t 08 74 * 04
18206 283 £ 07 242 * 07 198 £ 12 177 = 10 205 = 12 173 + 08
183n-3 02 £01 08 =0 tr 02 £01° tr 02 + 00
184n-3 0502 11 +02 0.1 = 00° tr 02 = 01°
20:0 r 01 £ 00 tr ir tr tr

2011 02 =01 05 % 00° tr 01 + 00° tr 01 = 00
20:2n-6 03 + 02 tr tr tr tr tr

20:3n-6 0802 0802 05*02 0300 0301 02 %00
20:4n-6 63+ 08 32 +07 5708 35*02 122 +15 83 + 03
20:3n-3 tr 02 * 01° tr 01 £ 00° tr 01 = 00
20:5n-3 05102 2002 0502 25+01° 07 07 29 =0
22:0 tr tr tr 01 = 00° tr tr

221 tr tr tr 01 + 01° tr tr

22:4n-6 03 £ 02 ° tr tr tr 01 + 01°
22:5n-6 tr tr tr tr tr 01 = 00°
22:5n-3 0301 15%01° 0201 06 *00° 0201 09 * 00

22:6n-3 06 02 24+03 0201 22+03 0501 37 05
241 0301 07%*05 01 *01 0301 tr 02 * 01°
Unidentified 05 £ 02 08 £03 07 £ 02 01 £00° 08 £02 01 £ 00
n~-6/n-3 170 £ 12 35+ 057280 £ 18 38 + 04°236 = 21 33 * 04

|

* Values represent means = SE for 10 pigs for WES group and 10 pig for
WOQES group.

® Indicates significant difference from the WOES group, P<0.05.

¢ Indicates significant difference from the WOES group, P<0.01.
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Table 12 &9 tgz3 Fo EAdes FAANRAZAN TG, FAAA
24 PCS} PEOl A¥E ZF A4t 24E 2953 3le WOES groupdl
H]3] WES grouplAl EPAS} DHA 59 n-3 t7}8 23z utale] F43) F7]
dRom p-6 APAL FoFez ZAFHE BRAFAY. oIt FFPe
Table 119} 7bgzA M9 o] &9 texd 9 Fa8 3714 AAFA
% &4 stimulants ¥ micelles ZAE JA7 ¢ FAHo T n-3 g
Z3Aurae) AFAH S SN A2 Alagy,
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Table 12: Fatty acid composition of triglycerides' (T'G), phosphatidylcholine
(PC) and phosphatidylethanolamine (PE) in: pig leg affected by dietary

micelles either with (WES) or without (WOES) enzyme stimulants®

TG PC PE
Fatty acid WOES WES WOES  WES WOES  WES
—————————— mol% ————~————m
140 05+02 13+00° 0301 06 +01° 0802 13 %01
141 tr tr tr 04 £01° 02 £ 01 08 + 02
16:0 241 £ 28 257 + 14 405 + 25 430 = 1.7 153 £ 14 146 =+ 41
1611 25103 2202 08+02 05+01 07 +02 10 +01
17:0 tr 02 £ 01° tr 04 +01° 0201 11=+0F
180 102 £ 12 89 =08 101 =09 73 + 01 287 + 27 283 + 69
181 387+ 35 400 £07 125 £ 12 139 = 10 153 = 12 169 *+ 65
18206 215+ 08 178 £ 07 324 + 38 300 + 12 238 = 15 209 * 05
183n-3 0301 09+01° 0201 03+00 0201 0501
184n-3 tr tr 02+01 0802”0502 11+ 03
20:0 tr 01 + 00° tr tr tr 01 £ 00°
201 02 £ 01 04 * 00° tr 01 £ 01° tr 02 £ 01°
20:2n6 tr tr tr tr tr tr
20:3n-6 02 01 01 %00 tr 02 = 00° 04 02 03 01
20:4n-6 05+01 0100 1505 06+01° 85109 61 * 19
20:3n-3 tr 01 £ 00° tr 03 =+ 02° tr 05 * 01°
20:5n-3 02+ 01 0500 0501 08 +00° 0502 15+ 06
22:0 tr tr tr tr tr 01 £ 00°
221 tr tr tr tr tr 02 * 01°
22:4n-6 tr tr tr 01 * 00° tr 02 +£ 02
22:5n-6 tr tr tr tr r tr
225n-3 tr 02 £ 00° 05+ 01° 02 £ 01 15 + 0f
22:6n-3 0201 12%x00° 01 01 1803 05*02 26 = 0&
2A:1 0201 02+00 0301 0501 020l 07 +03
Unidentified 07 £ 02 01 £ 00° 06 £02 02+01 0803 04 %0l
n6n3 3R0ET25 6207340 E31 69 + 07172 =05 36 £ 02°
* Values represent means * S.E for 10 pigs for WES group and 10 pig for
WOES group.

® Indicates significant difference from the WOES group, P<0.05.
° Indicates significant difference from the WOES group, P<0.01.
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Table 132 ¥ group? 7I&&A¢ E&AgE TG, PC, PEQ AWt =4
& JehE Aoz A TGIA WES group?! %9 DHAZE 682 F7H33l
PCoOlA = 7H) PEAAME= 54 F718R 2 A n-6/n-3 ¥]1&°] WES groupdM +
A3 Ak 990 =
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Table 13, Fatty acid composition of triglycerides (T'G), phosphatidylcholine
(PC) and phosphatidylethanolamine (PE) in pig breast affected by dietary

micelles either with (WES) or without enzyme stimulants (WOES)?

TG PC PE
Fatty acid WOES  WES WOES  WES WOES  WES
—————————— mol%6 ———~——=~—-

140 05+02 14+00° 0201 07+01° 05 +02 17 + 00
141 tr 01 00 03 = 00° 03 £ 02 12+ 02°
160 303 + 32 320 = 03 485 £ 42 509 + 07 152 £ 12 128 * 01
161 2404 2001 05102 0501 0702 0501
170 tr 02 £00° tr 04 + 00° 08 £ 03 51 % 01°
180 123 + 10 107 £ 02 115 £ 13 101 *+ 03 492 *+ 38 472 + 30
181 371+ 32399 £07 113+ 10 123 +02 102+ 14 70 * 06
18206 15313 106 =11 63+19 201 £07 138 =15 95 + 05
183n-3 02+01 0401 02+01 06=+01° 0201 0401
184n-3 r tr 02102 03+00 05+02 17 + 02
20:0 tr 01 * 00° tr tr tr 02 = 01°
2011 tr 03 £ 00° tr o1 +00° 01 + 00
20:2n—6 tr tr tr tr tr tr

20:3n-6 tr 01 = o0 tr 02 £ 00° tr 03 £ 01°
20:4n-6 1203 01 +00 13+03 05+ 01° 63+08 48 £ 13
20:3n-3 r tr tr 02 +01° 07 = 00
20:5n-3 tr 01 = 00° tr 02 +01° 03+ 01 10 % 0%
22:0 tr tr tr 02 + 01° tr tr

22:1 tr 01 = off tr 01 % 00° tr tr

22406 tr tr tr 01 +00° 0301 02 *01
22:5n-6 tr tr tr tr 01 £ 01 02 %01
22:5n-3 tr 05+ 00° 01 £01 04 +01° 0301 L1 %04
22:6n-3 0201 12+01° 0201 15=+04 05%02 28 + 05
241 r 01+ 00° tr 02 + 01° 02 £ 01 07 +01°

Unidentified 05 + 02 01 +00° 07 £ 02 01 +=00° 06 £ 01 08 % 00
n-6m-8 413 £ 22 49 + 05236 £ 15 65+ 05 114 £ 08 19 * 0

* Values represent means = S.E for 10 pigs for WES group and 10 pig for
WOES group.

" Indicates significant difference from the WOES group, P<0.05.

¢ Indicates significant difference from the WOES group, P<0.01.
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2. Liposomes systern 7§'&
7t & A

EPAS} DHA %9 n-3 YrtEEgABA] AFAAE F7HA717] A3t
EPAS DHA $4 34§ stimulantsZ liposomes Fe|2 ZA3 BE system
SAd 3F7 Fo4% Adn 39 g stExRA Y FAW #§FL Table 14
9 . EANALY AL F groupZtdl & Aolst fislew ol EPAY
DHA 84 &2 stimulants?t §A9 24 24 EAste FA2g FAd=
FEgg FA oe ALE AIREY.

0;

Table 14. Total lipid composition of various chicken tissues affected by
dietary liposomes either with (WES) or without enzyme stimulants
(WOES)*

Dietary liposomes Liver Leg Breast
. S 9%, total lipid/100g tissue ~---------
WOES 47 £ 1.6 57 £ 11 - L7 £ 05
WES 45 £ 14 53 £ 08 16 £ 04

* Values represent means £ S.E for 30 chicken | for WES group and 10
chicken for WOES group.

Liposomes ZA|Ed] 23t z} 49 FX Ao &A= AWAr 24L&
Table 159} 2t  Table 15914 ¢ o] WES (EPASt DHA ¥4 E&
stimulants& ¥-#3 liposomes ZAE) & AFAT FA groupe WOES
(stimulants& #3143 &2 liposomes ZAE) & HA™ &A groupol ¥l
EPAS DHA 59 n-3 BEsA34to) 23, tal, 7t 23 25N A3
Z7ld ZAE HAFEon n-6/n-3 ABAY HE&E ZHFRIGAM 9794
1.2, thElzA A 132014 32, 7tERAA 123994 192 IA ZHAskh
o813t ditE FA stimulantsE F#-3 liposomeso]l vl$ F&HORE $A9
28718% d9e A3 4 239 AEXWE fY9slo] EPAY DHA ¥4
Bae] A% HA2E AT AL AsHT
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Table 15. Fatty acid composition of total lipids.in various chicken tissues
affected by. dietary liposomes either with (WES) -or without enzyme

stimulants (WOES)?

, Liver Leg Breast
Fatty acid WOES  WES WOES  WES = WOES  WES
mol% :
14:0 0201 03+02 03+01 04%+02 0302 04 02
141 . oot o ow 02%01 01%01 02+01 01 %01
16:0 B3+ 21 269+23 263 32 24+ 18 V3% 32 29 £ 09
16:1 14+05 13+03 35+05 47+ 04> 18 £ 05 29 + 03
180 23+ 24196 £12 102*+13 79 £07 118+ 12 77 £ 08
181 145 £ 15 136 = 1.1 280 £ 22 267 = 25 261 £ 22 237 = 21

182n6 08 25 142 = 12°251 30 219+ 21 22 £ 21 180 = 15
18:3n-3 03+02 0301 12+04 1103 13+03 09 +03
20:1 03+01 02+01 01 +01 0401 tr 05 + 02
20:2n-6 0101 03+01 02+£01 02£01 02+01 03=x0l
20:3n-6 0402 0201 01+01 0201 01+01 0201
04n-6 103+ 09 44 = 05 22+ 04 19+ 04 42 +03 27 + 05
20:5n-3 0201 37 05 0201 14+ 03 0201 11 +03
22:1 tr tr tr ' tr tr

22:4n-6 07 £ 02 01 + 01° tr tr 01 £01 01 01
22:5n-6 0602 02+01° 0101 0301 0201 0201
25n-3 © 0402 1403 02+01 13+04 01+01 22+ 04
22:6n-3 25 % 07 109 = 1.0° 05 + 02 42 + 05° 06 = 02 70 + 05
Unidentified 17 = 05 12+ 03 1606 15*03 13+ 04 18 04
n-6/n-3 97 £12 12+02132*£15 31+ 03123 +£12 19 +0F

* Values represent means = S.E for 30 chicken for WES group and 10
chicken for WOES group.

P Indicates significant difference from the WOES group, P<0.05.

¢ Indicates significant difference from the WOES group, P<0.01.

g
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Table 16 liposomes ZAES /3 AHRE A F groupd AR
ZF ZAAAZAN TG, FAXNAZA PCS PEY 288 Z4F AW 2408
oFa glem™ WOES groupe] vl&] WES grouplA EPA$ DHA 59 n-3
gake]l F33 F/tete n-6 AWAe AT RaFAE EAgFAH
18 Aoe SA9Q FzRAY F8 37tA AAFAME EA stimulants &
liposomes ZAE H4F 7 $- §FFH o2 n-3 YrEx3xd4ke) AFA
& F7HNZ ALR N FEn

® do o XN W oM
U

Table 16. Fatty acid composition of triglycerides (TG), phosphatidylcholine
(PC) and phosphatidylethanolamine (PE) in chicken liver affected by
dietary liposomes either with (WES) or without enzyme stimulants

(WOES)?

TG PC PE
Fatty acid WOES  WES WOES  WES WOES  WES
mol%%

14:0 05+ 02 09+02 0301 07202 03+02 0602
141 tr 01+01° 0201 0201 0301 02 %01
160 407 + 38 428 £ 52 433 = 41 405 £ 44 57 =21 212 + 18
16:1 22+ 03 18+04 22+03 16+03 12+03 18 03
180 235 = 23 240 £ 22 175 £ 12 194 + 12 362 + 42 B9 + 30
181 191 £ 12 233 £ 21 108 £ 12 142 £ 13 52 £ 10 39 * 05
182n-6 67 + 05 38 + 05174 + 13 133 £ 10 152 £ 13 103 £ 10
183n-3 08 +02 03+01 05+02 0702 13%03 10+ 02
2011 02+t01 0201 0101 0201 0401 0502

20:2n-6 0101 01 %01 02+01 03+02 03+01 04 *0l
20:3n-6 01 =01 tr° 04 £ 02 03 %01 tr tr
20:4n—6 3805 01 £01° 45+ 05 15+ 04° 87 £07 65 £ 04
20:5n-3 tr 01 £01" 02+01 1103 03*01 36 % 0%
221 02 £01 01 £01 tr 03 *01° 0101 02 %01
224n-6 01 + 01 tr tr 01 +01° 0301 0201
22:5n-6 0101 01*01 02+01 02+01 04=*02 05

+
22:5n-3 tr 02 £01° 01 £01 05*02 03*+01 12+ 03
22:6n-3 0101 03+01 04*02 3104 1803 143 = 1.7
Unidentified 18 =04 01 =04 17 =04 22 =03 20
n-6/n-3 121 £ 09 44 £ 05189 £ 15 30 + 03 67

03 03 £ 03
11 09 + 0Z

# Values represent means t* SE for 30 chicken for WES group and 10
chicken for WOES group.

P Indicates significant difference from the WOES group, P<0.05.

¢ Indicates significant difference from the WOES group, P<0.01.

H
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Table 17 §A9 thelz3 Fo EXde FANAZA TG, F4AA
ZA PC¢ PEY 2HdE 7% AW 24< Uehla 3o WOES groupd
)8 WES group®lAl EPASt DHA 9] n-3 ti7t B8 34ke] FH3) F7}
FPed FEUE n6 AL AR ZAFAHE RAFUAT. o
Ade A9 dHze Fad kA AAFAME AL stimulants T
liposomes ZAIE A7t v EAAHOE n-3 YIIEXFA DALY JRALE
F7HAR Ro2 Alsdn.

Table 17. Fatty acid composition of triglycerides (TG), phosphatidylcholine
(PC) and phosphatidylethanolamine (PE) in chicken leg affected by dietary
liposomes either with (WES) or without enzyme stimulants (WOES)?

TG PC PE

Fatty acid WOES  WES WOES  WES WOES  WES
nol%

140 0502 0802 0502 19+05 2105 51 %04
141 0101 0201 0301 0602 04=*02 030l
160 P33+ 42 272 £ 22 43 £ 52 423+ 42 192 £ 13 170 £ 15
161 54 06 61 £07 42 =03 37 £07 5205 54 £06
180 87 + 08 65 %05 126 £ 18 148 = 20 63 = 29 282 + 24
181 243 £ 22 345 + 41 186 + 15 205 £ 25 17.3 = 15 149 £ 15
182n-6 U1+ 27 207 +23112+13 77 £08 153 £ 12 101 £ 1.1
183n-3 1002 1202 18+04 2003 26 03 27 £05
201 0202 0402 0702 0802 09=*02 15=*03
20:2n—6 02+01 0100 0201 0301 0401 03=*01
20:3n-6 tr tr 02 £ 02 03 £01 tr tr
20:4n-6 1503 01 +01° 23+03 0602 57+07 31 %04
20:5n-3 tr 03 £01° 01 =01 06 %02 03*01 22 %05
21 tr 01 £01° 0502 0603 0402 05=02
22:4n—6 tr tr 0t+01 02101 03201 0301
22:5n6 tr tr 0301 0603 04%02 05=*02
22:5n-3 0101 0201 0201 06*02 05=%02 16 * 04
22:6n-3 0101 0402 0201 11%03 12+03 99+ 0&

Unidentified 15 £ 05 04 £02° 1705 13*04 15+ 03 11 03

n-6/n-3 215 £ 20 100 £ 12° 62 £ 05 23 = 04° 48 =+ 10 09 £ 0

® Values represent means + SE for 30 chicken for WES group and 10
chicken for WOES group.

® Indicates significant difference from the WOES group, P<0.05.

¢ Indicates significant difference from the WOES group, P<0.0L.

- 163 -



Table 18& ¥ group® 7}&x3 ¢ A8 TG, PC, PEY ik 24
& YehE AozA TGoA WES group?! 739 WOES groupel W34
DHAZ} 11M2 371st9 3 PCAAME 48] PEYA = 528 FIHstERA
n-6/n-3 ¥l-&°] WES groupeld Zzt 12, 54, 058 F73) gadte 490l
1200 S ‘

Table 18. Fatty acid composition of triglycerides (TG), phosphatidylcholine
(PC) and phosphatidylethanolamine (PE) in chicken breast affected by
dietary = liposomes either with (WES) or without enzyme stimulants

(WOES)_*‘

TG PC ‘ PE
Fatty acid WOES WES WOES WES  WOES WES
———— e HDIOO __________

14:0 2204 3512 0502 11*03 0802 14 *03
141 0402 05+03 0702 07 *02 05*02 04 %02
16:0 317 £ 37 287 £ 31 462 * 52 452 £ 50 187 = 15 125 * 14
161 3905 46 05 23+04 17*04 38+=05 35 *05
180 197 £ 17 190 £ 13 78 £ 07 89 =07 2712 * 25 260 * 22
181 169 £ 13 177 £ 15 184 £ 15 236 = 21 172 £ 15 131 £ 12
182n-6 127 £ 20 89 £05 178 =12 137 = 14 105+ 08 72 £ 05
183n-3 2605 2403 12+03 10*x02 20=*04 18 =03
2011 0802 12+03 03+01 04 *01 12+ 02 10 %02
20:2n-6 0401 03%+01 02*+01 05*02 07=*01 05=%02
20:3n-6 0301 02=*02 02 =*01 tr’ 1304 12 =04
20:4n-6 47 £ 05 19 =04 27 £05 06 £ 02° 76 = 08 46 £ 05
20:5n-3 0301 14 =02 tr 04 £02° 11 £02 27 £03
221 05*02 06 =02 tr 01 £01° 01 £01 02 *01
22:4n-6 0301 03*01 tr 01 £01° 07 =02 08 £02
22:5n-6 0402 06 £01 tr tr 01 01 02 *01
225n-3 02+01 1102 02+01 06 *02 12=*04 34 %03
22:6n-3 05+ 01 55+03 02+01 08 *02° 38+ 05 198 *+ 1LY

Unidentified 15+ 04 11 £03 13
n-6/n-3 52 £ 05 12 + 03 131

03 1003 15*03 10 =*02
10 54 +03° 26 05 05 *+01°

=+ 1+

* Values represent means = S.E for 30 chicken for WES group and 10
chicken for WOES group.

® Indicates significant difference from the WOES group, P<0.05.

¢ Indicates significant difference from the WOES group, P<0.01.
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4. & &

EPASt DHA %9 n-3 B/HEESARIS AT S F7HA717] S8ty
EPASH DHA A &4 4 stimulants® liposomes FHE ZAF B3 system$
SE 457 F9% A3 2139 el st FAW §FLS Table 19
s 2o, XA 2AHL F ogroupZtd & A7t filen ol EPA%
DHA #4 &2 stimulants7t $E9 Z 23 EAQse FAZY A=
JFe FA F= Aoz Agdd B :

Table 19, Total lipid cornposiﬁon of VaI‘iO{JS pig tissues affected by dietary
liposomes either with (WES) or without enzyme stimulants (WOES)?

Dietary liposomes Liver Leg Breast
—————————— %, total lipid/100g tissue —---———---
WOES 35 * 05 25 * 05 20 + 05
WES 32 + 04 21 £ 01 19 £ 04

a Values’ represent means * S.E for 10 pigs for WES group and 10 pig for
WOES group.

Liposomes XA Zd 93 2z 3o FAA EAss AR 24L&
Table 203 %tk Table 209149 2o] WES (EPA$t DHA ¥4 i&
stimulants® &3 liposomes ZAE) & AHFHAT FE groupSE WOES
(stimulants S #5384 &< liposomes £AE) & AT &F groupdl ¥l
EPAS} DHA 59 n-3 BEZ3xw4te] 223, ], 7t 23 EFAA @A77
Z719 2RSS BAFUoH n-6/n-3 A4ty v&E ARG A 109904
1.8, ez 3oA 15994 66, 7tEZ2AAA 177414 512 ZA EAER S s A
ol ¥ AA}E FA stimulantsE T3 liposomeso] W§ EEHOE {E9
237127 gBe EARA 2 239 ATHE #9350 EPASt DHA ¥4
azol A T2 AFTAN R AlgdTh :
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Table 20. Fatty acid composition of total lipids in various pig tissues
affected by dietary liposomes either with (WES) or without enzyme

stimulants (WOES)?

Liver Leg Breast

Fatty acid WOES WES WOES  WES WOES WES
—————————— mol% —-—--——-----—--
14:0 05+02 0301 18*05 1405 16*05 10 = 03
141 tr tr tr tr tr tr
160 173 £ 12 160 £ 12 278 = 18 258 = 25 247 * 25 230 = 1.8
161 12205 09+03 3505 3008 2504 25=*05
17:0 tr fr tr tr r tr
180 289 + 25 308 £ 25 255 £ 27 167 + 13754 £ 18 213 = 15
181 144 £ 12 121 = 08 181 £ 15 240 = 19 165 + 14 207 *+ 18
182n-6 198 £ 07 173 £ 12 178 £ 12 222 =21 283 £ 21 B0 + 15
183n-3 0602 0501 05*01 14+03 08*02 16+ 03
184n-3 tr tr tr tr tr tr
2010 tr 04 +02° 0201 02=*01 tr 02 £ 01°
2011 tr 03 +01° 0301 0602 05*02 06 *02
20:2n-6 tr tr tr tr tr tr
20:3n-6 tr 08 + 0 tr 03 £ 01° tr 04 = 01°
204n6 132+ 08 6508 25+03 17+03 28*+15 18 03
20:3n-3 tr tr tr tr tr tr
20:5n-3 0201 5905 02*01 0100 02*01 09 + 0
22:0 tr tr tr tr tr tr
22:1 tr r tr tr tr tr
22:4n-6 09+ 03 02201° 0401 0201 0501 02 %0l
22:5n-6 tr tr tr tr tr tr
22:5n-3 11+02 27058 0201 08 =02 02+01 09+ 0F
22:6n-3 12+02 5005 0401 1403 03*=01 16+ 04
24:1 tr tr tr tr tr tr
Unidentified 07 £ 02 0301 0802 02*01 07 02 03 +01°
n6m3 109+ 12 18+03159 %13 66 06177+ 11 51 =+ 05

? Values represent means = SE for 10 pigs for WES group and 10 pig for
WOES group.

® Indicates significant difference from the WOES group, P<0.05.

¢ Indicates significant difference from the WOES group, P<0.01.
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" Table 212 liposomes ZA&& T ALEE AT F growpd A=
A # FAAARAN TG, SAXNAZA PCs PEY 4%€E 4% AWyt 24¢
#dF1n e WOES groups] Y& WES groupsiAl EPA¢ DHA ¢ n-3
Adrike]l FA3F Frlstew n-6 AW AR FAFAE HAFUC
Z DHAS AS TGAA 0694 1.022 PCAA 02414 1322 PEA 059
A 242 WES groupdlA dA% F/4E BAFAT. o¥E Ade E9
NAzAL) F8 3744 AAFGHNE FA stimulants - liposomes ZAE
AA7 g ZRAFHOE n-3 UEZSARAY AFAAHEE FUAL Aem
29
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Table 21. Fatty acid composition of triglycerides (T'G), phosphatidylcholine
(PC) and phosphatidylethanolarnine (PE) in pig liver affected by dietary

liposomes either with (WES) or without enzyme stimulants (WOES)®

TG . PC PE
Fatty acid WOES WES @ WOES WES WOES WES
: e mol% —~—--—-=--

14:0 0703 0702 0502 0200 0702 03 0l
14:1 04102 02*01 0301 01 00> 02=*01 02=*0l
160 198 £ 35 %59 £ 41 286 = 22 07 £ 52 93 £ 20 137 + 38
161 0502 15+02° 0702 0400 0301 02 %00
17:0 0302 0903 0301 13+02° 12+05 18 *02
180 150 £ 22 149 + 17 332 + 35 362 = 30 M6 £ 53 56 + 05
181 242 £35 207 +03 87 15 13=*11 85*08 60=*06
182n6 B3 £ 07 187 = 11°198 £ 12 157 = 12 205 £ 12 114 *+ 31°
18313 0201 06%01° tr 02+01° @ 02 £ 0.1°
184n-3 05+ 02 05+ 01 tr 01 * 00° tr 02 * 01°
20:0 tr 02 = 01° tr tr tr tr
2011 02 £01 03 %02 tr 01 + 00° tr 01 £ 00°
20:2n-6 03 £ 02 tr tr tr tr tr
20:3n—6 08+ 02 0401 0502 0301 0301 0200
20:4n—6 63 =08 2009 5708 15+ 02°122 £15 50 + 05
20:3n-3 tr 04 = 01° tr tr tr 01 £ 00
20:5n-3 0502 14+03 0502 13+04° 07 =07 18 + 02
22:0 tr 02 * 01° tr 01 = 00° tr 01 + 00°
221 tr 02 + 01° tr 01 £ 00° tr 01 = 00
22406 03 £ 02 tr tr tr tr tr
22:5n—6 tr tr tr tr tr 01 £ 00°
22:5n-3 03+01 0702 0201 0501 0201 07 =01°
22:6n-3 06 02 10+00° 0201 13+04° 0501 24 =02
241 0301 0201 0l 01 01 00 tr 02 = 00°
Unidentified 05 = 02 02+ 00 07 =02 01 = 00° 08 £02 01 = 0¢°
n6n3 170 £ 12 46+ 05280 * 17 51 + 04286 £ 22 31 + 05

? Values represent means = S.E for 10 pigs for WES group and 10 pig for
WOES group.

® Indicates significant difference from the WOES group, P<0.05,

¢ Indicates significant difference from the WOES group, P<0.01.
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~ Table 22& &E9 dezxd Fd EAste FAAIAEAN TG, F4AA
A PC¢ PEY 2%R 4F At 24 Uegulxn 3lew WOES groupd
Hj&l WES group®l4l EPASt DHA 59 n-3 7t EsA 0] 533 F71
sgon FZY2 n-6 AL FAH R ZAFAE HA4FAY. oA
Fde &E9 gz Fo3 A AAFAMNE & stimulants FH
liposomes ZAE A7} wj$ TFAHoZ -3 GAREINAY AFHS
/N2 R Alad€r.
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Table 22. Fatty acid composition of triglycerides (TG), phosphatidylcholine
(PC) and phosphatidylethanolamine (PE) in pig leg affected by dietary

liposomes either with (WES) or without enzyme stimulants (WOES)?

TG PC PE
Fatty acid  WOES  WES WOES  WES WOES ~ WES
mol%

140 0502 13+00° 0301 05+02 08*02 1607
141 tr 0l £00° 04 = 02° 02 =01 08 % 0I°
160 241 £ 28 265 £ 04 405 £ 25 514 + 38°153 £ 14 94 + 15
161 2503 22+02 0802 05+£00 0702 05=*0l
17:0 tr 02 = 00° tr 05+ 01° 02 £ 01 39 + 0
180 102 £ 12 86 08 101 £09 111 £ 08 87 £ 27 517 + 28
181 387 + 35 373 £ 07 125 £ 12 105 = 00 153 £ 12 59 + 05
182n-6 215+ 08 199 * 07 324 * 38 205 = 07° B8 * 15 101 * 04
183n-3 0301 11+01°02+01 0200 0201 06+ 01°
184n-3 tr tr 0201 06 +01° 05 %02 27 + 05
20:0 tr 01 + 00 tr tr tr 01 + 00°
20:1 02 01 03=*00 tr 01 = 00° tr 01 * 00°
20:2n-6 tr tr tr tr tr tr

20:3n-6 02 £ 01 0100 tr 03 = 00° 04 =02 03 %00
20:4n-6 05+01 02+t01 15+05 06+01 85+09 50+ 07
20:3n-3 tr 01 = 00 tr 03 *+ 00° tr 11 + 0
20:5n-3 0201 01+00 05+01 02+00 0502 13 +01°
22:0 tr tr tr 02 £ 01° tr tr

22:1 tr 0l £ 00° tr 02 = 00° tr tr

22:4n-6 tr tr tr 01 = 00° tr 05 * 00°
225n-6 tr tr tr tr tr 02 + 01°
22:5n-3 tr 03 = 0(° tr 05+ 01° 02 01 10 * 0
22:6n-3 0201 17+04 01+£01 12+01° 05+02 17 + 02
241 0201 03+02 03+01 0301 02+01 09+ 03
Unidentified 07 = 02 01 £ 00° 06 £ 02 02 = 00° 08 £ 03 06 * 01
n6n3 R0T23 610534025 72065172+ 11 19 * 06

* Values represent means + S.E for 10 pigs for WES group and 10 pig for
WOES group.

P Indicates significant difference from the WOES group, P<0.05.

¢ Indicates significant difference from the WOES group, P<0.01.
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~Table 232 5 group®} 71239 EA&= TG, PC, PEY A4t =4
< YeldEs ALEAM TGAAM WES group?l 2% WOES groupdl ¥)she]
DHAZ} 7THIR2 F7F8I 3 PCAA = 64) PE@]H-'E 4w} F7182EAM n-6/n-3
H) & 0] WES groupdlA Z+z} 54, 6.1, 458 FA3) adtE 990 U
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Table 23. Fatty acid composition of triglycerides (TG), phosphatidylcholine
(PC) and phosphatidylethanolamine (PE) in pig breast affected by dietary

liposomes either with (WES) or without enzyme stimulants (WOES)?

TG PC PE
Fatty acid WOES  WES WOES  WES WOES  WES
mol%

140 0502 14+01° 0201 0401 05=*02 0802
141 tr 01 + 00 tr 02 +00° 0302 05 =01
16:0 303 = 32 263 £ 02 485 £ 42 392 = 15 152 = 12 195 + 24
161 24+t 04 2201 0502 06*01 07 £02 06 £01
17:0 tr 02 + 00° tr 03 + 01° 08 = 03 08 + 00
180 123+ 10 83 02 115 +13 79 £ 00 492 = 38 280 * 24
181 371 £ 32 362 = 16 113 £ 10 322 + 15102 £ 14 176 * 35
18206 163 £ 13 209 £ 08 253 =19 154 + 11°138 = 15 189 * 20
183n-3 02£01 10+00 0201 0401 02=*01 04 %01
184n-3 tr tr 0202 0200 05+02 0501
20:0 tr 01 = off tr tr tr tr
201 tr 03 = 00° tr 01 £ 00° tr 01 * 00°
20:2n-6 tr r tr tr tr r
20:3n-6 tr 01 + 00° tr 02 = 00° tr 03 £ 01°
20:4n-6 1203 0100 1303 0902 6308 63 *08
20:3n-3 tr 01 = 00° ' tr tr tr
20:5n-3 tr 05 = 00° tr 03+ 01° 03 + 01 14 % 00°
22:0 tr tr tr tr tr 01 + 00
221 tr tr tr 01 * 00° tr 01 = 00
224n-6 tr 01 = 00 tr tr 03+01 02 =01
22:5n-6 tr tr tr tr 01 01 0201
22:5n-3 tr 08 £01° 0101 05+01° 0301 12 +01°
22:6n-3 0201 15+00 0201 1302 0502 22+ 02
241 tr tr tr 02 £01° 0201 05 %00
Unidentified 05 = 02 01 = 00° 07 £02 01 = 00° 06 =01 01 * 00°
n6n-3 413+ 24 54 + 0423626 61 = 05114 £ 04 45 + 05
# Values represent means = S.E for 10 pigs for WES group and 10 pig for

WOES group.
b Indicates significant difference from the WOES group, P<0.05.

® Indicates significant difference from the WOES group, P<0.01.
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3. Bilayer system7/}&
7t & A

EPASt DHA %9 n-3 T/l PAY AREE F7H717] 9349
EPASt DHA ¥4 544 stimulantsE bilayers FHZ ZAF B3 system
SAY 357 g4 A9 437 deje} stz FAW §¥2 Table 24
o 2tk FAAY 2L F group?tel E Ho7k ARH ol micellestt
liposomesE F9 S e} o] EPASH DHA 4 &2 stimulants7b §7) )

72 2o EASE $A29 FYNE JFe FA FE Ao ARE

Table 24. Total lipid composition of various chicken tissues affected by
dietary bilayers either with (WES) or without enzyme stimulants (WOES)?

Dietary micelles . Liver Leg | _ Breast
—————————— 9%, total lipid/100g tissue ——-—-—-—--
- WOES 67 * 17 62 = 07 17 * 04
WES : 56 £ 1.0 57 £.05 1.7 £ 03

? Values represent means * SE for 30 chicken for WES group an d 10
chicken for WOES group.

Table 26 FX A9 A4 24 Jehix Jdvk. WES (EPASH DHA
FA FA- stimulantsE 3 bilayers TAE) & AT SA groupS
WOES (stimulantsg &#38lA &2 hilayers ZAE) & AF F4 groupdl
H]3 EPASH DHA 59 n-3 £ wile] b3, b, 7k =3 EF94
HA3 71 AL BAFU0on n-6/n-3 AW &R 2R, 9, JE
ZA A 1.2, 29, 1524 WOES group? 6.6, 9.3, 804 H|3l9. A% 4 E
Ea2iel=3
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Table 25. Fatty acid composition of total lipids in various chicken tissues
affected by dietary bilayer either with (WES) or without enzyme stimulants

(WOES)?

Liver Leg Breast
Fatty acid WOES WES WOES WES WOES WES
mol%

14:0 0201 0301 02*x01 0402 0201 04 =02
141 0201 01 01 0201 01 01 0202 01 £01
16:0 268 £ 27 246 £ 25 225 £ 23 204 £ 21 H1 =22 03 + 18
16:1 3505 2707 4705 5507 35105 36 £04
180 204 £25 172 £08 9207 78 £05 102 £ 10 81 * 05
181 20 £ 19 234 £ 25 312 = 43 291 £ 23 315 * 45 243 = 21
182n-6 154+ 10 118 + 12 224 =+ 21 198 = 18 196 = 15 160 + 1.3
18:3n-3 0802 02+£01° 1303 1103 09+02 07 02
201 0201 03+01 0301 0501 0502 08 £02
20:2n-6 0301 02*+01 0201 0101 0201 01 *01
20:3n-6 08+ 02 07 £02 0201 0301 03+01 03 *01
20:4n-6 48 £ 05 29 £ 05 3806 1505 3505 14 +0F
20:5n-3 0502 29 +£04 0301 13+03 0402 18 + 04
22:1 tr tr tr tr tr tr

22:4n-6 0201 0100 0201 01 %01 0201 01 01
22:5n-6 0201 01 01 0201 0201 0201 02 *01l
22:5n-3 05+ 02 13+£03 0502 13+ 04 05*02 23+ 0F
22:6n-3 15£05 88 =07 08 02 40 =03 12+ 03 73 *+ 05
Unidentified 17 204 15 05 18 04 17 03 18 05 12 £03
n-6/n-3 66 £ 07 12 +03F 93 =08 29 +£04° 80 £ 07 15 + 04

* Values represent means = S.E for 30 chicken for WES group and 10
chicken for WOES group.

" Indicates significant difference from the WOES group, P<0.05.

¢ Indicates significant difference from the WOES group, P<0.01.
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Table 26& F groupd] A= T FAAAE2AN TG, FAANA=A PC
s} PEY Zd¥" 4% A4t 2L B4Fn e WOES groupd] ¥]3)
WES group®iA} EPA$} DHA %59 n-3 A %4te] 3438 F7152.29 n-6 X
HAE AdAe R ZAFAE BGFAT. o d Aade §A9 HFRA 9
F8 374 ANAFNME &2 stimulants ¥ bilayers ZAE H4HA7 ¢ &
#A 02 n-3 YGrEESA NN AFAYGE FIIAA AR 7HFEY

Table 26. Fatty acid composition of triglycerides (TG), phosphatidylcholine
(PC) and phosphatidylethanolamine (PE) in chicken liver affected by

dietary bilayer either with (WES) or without enzyme stimulants (WOES)?

TG PC PE

Fatty acid WOES WES WOES WES WOES WES

‘ : mol% :
140 04 %02 04%01 0301 05+02 02%01 0502
141 0l +£01 02+01 02+01 01*01 02+01
160 W3 = 27 386 = 35 386 = 39 1 £ 32 B3 £ 27 210 £ 23
161 40 £ 05 31 £03 18+ 05 21+03 27 *03 22 %03
180 D1+ 22 171 + 15 185 £ 16 202 * 25 377 + 40 B3 * 31
181 - 32+ 28 333 £35 132207 149 £ 11 49 £07 37 £05
18206 62 %07 44 + 05 163 + 09 139 = 13 128 £ 15 96 * 07

183n-3 0501 0401 2205 2104 3005 27 £03
20:1 0101 02=*02 07+£02 0802 07x02 12 *02

20:2n-6 02+01 0201 05£01 03=*01 tr 01 £ 01°
20:3n-6 01 =01 01%X01 0502 07 *02 07 £03 07 £02
20:4n-6 3505 01 +01° 3708 16+ 03 6507 50*05
20:5n-3 01*01 03%£00 03+01 15=*04 0502 38 =04
221 tr 01 00" 0301 02x01 0101 04 %01
224n-6 02 +01 01 %01 tr tr 02 * 01 tr

22:5n-6 tr 01 £01°04%+01 0502 0702 0602
22:6n-3 tr 02 +01° 03+01 0602 05*01 11 £02

22:6n-3 02 +01 04+02 07+02 37 %05 21 03 106 = 0&
Unidentified 18 £ 06 12 *03 15+ 03 14 =05 12 £03 16 =05
n-6/n-3 128 = 15 42 + 04 61 £05 21 +03 3405 09 = 0F

* Values represent means * SE for 30 chicken for WES group and 10
chicken for WOES group.

" Indicates significant difference from the WOES group, P<0.05.

¢ Indicates significant difference from the WOES group, P<0.01."
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Table 27 A9 delzad Fo EAse FAALEAN TG, FAHA
22A PCS PEY] %€ Z% AW 24¢ vodF3 9o WOES group
o) ¥l& WES groupsl* EPAS DHA %9 n-3 trlR s wae] 223
F749 e n-6 At Aoidos ZAFAE HAFAT oyd Ay
t gE 2 2ol &A1Y texydy F23F A AAFIPYANE X
stimulants ¥+ bilayers ZAE AA7t WS Ao n-3 BT A
Aol AN E F7MAZ Ao R Atz ",

Table 27. Fatty' acid composition of triglycerides (TG), phosphatidylcholine
(PC) and phosphatidylethanolamine (PE) in chicken leg affected by dietary
bilayer either with (WES) or without enzyme stimulants (WOES)?

TG PC PE
Fatty acid WOES  WES WOES  WES WOES  WES
mol%
14:0 05+02 1205 0802 12+05 05+ 02 20 * 05
41 0202 02*01 02*01 02+01 02=*01 °
16:0 408 + 37 391 £ 42 323 + 40 347 £ 35 183 £ 15 117 = 12
161 3805 4003 4205 3704 53+ 04 69 * 05
180 103+£09 95 %07 145 £ 15 127 = 1.3 B5 + 27 20 *+ 23
181 174 £ 18 206 £ 27 148 £ 17 168 £ 15 101 + 12 78 + 07
182n-6 153 =08 104 £ 157192 = 1.8 163 + 15 169 + 1.7 135 = 15
183n-3 15+03 12+£04 52+07 48+ 05 97 * 05 88 * 09
2011 0202 0602 1505 28+04 15+ 04 53 + 0f
20:2n-6 1203 1804 0201 02 *01 tr tr
20:3n-6 tr 01 = 01° 02 £ 01 tr tr tr
20:4n-6 57 05 3405 3802 11+03 8507 69+ 05
20:5n-3 tr 01 £00° 0201 0602 0401 18 + 0%
221 01 £ 01 u® tr tr 02 £ 01 e
224n-6 tr 01 £ 0I° tr tr 05 £ 02 04 £ 02
22:5n-6 tr 01 £01° 0802 12+03 1804 22 * 05
225n-3 tr 01 £01° 0201 0903 07+02 19 = 0F
22:6n-3 12204 63035 0301 20+ 02 12+ 03 66 * 06
Unidentifed 18 =03 1305 1604 13+04 17*04 18 * 03

n-6/n-3 82+ 05 21 404 41 +07 23 +05 23 £04 12 =05

* Values represent means = S.E for 30 chicken for WES group and 10
chicken for WOES group. '

P Indicates significant difference from the WOES group, P<0.05.

¢ Indicates significant difference from the WOES group, P<0.01.
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Table 28€ F groupd 7F&Z3A ¢ &A8E TG, PC, PEY AWl =4
& JEE Ao2A TGAX WES groupl! %$- EPASt DHA %9 n-3 &
TNl RE XAF (TG, PC, PE) A 4% F718 Jediia we
A n-6/n-3 ¥]&°] WES groupdl Xl 33 #Fastdh

Table 28. Fatty acid composition of triglycerides (TG), phosphatidylcholine
(PC) and phosphatidylethanolamine (PE) in chicken breast affected by

dietary bilayer either with (WES) or without enzyme stimulants (WOES)?

TG PC PE
Fatty acid WOES WES  WOES  WES WOES  WES
mol% ‘

140 0502 10£02 0501 0602 0802 11 %03
14:1 04 £ 01 03 £01 tr tr 0101 0301
160 B2+ 40 408 + 42 423 + 47 404 £ 42 188 = 15 107 = 12
161 41+ 07 31 £03 3205 23*03 4305 50 =04
180 102 +13 88 07 8707 7605 B2 £ 32 60 = 18
181 - 138 +15 190 = 18 146 = 15 200 £ 22 113 £ 08 106 + 12
182n-6 247 + 25 222 19 190 + 12 150 = 12 153 £ 07 110 + 08
183n-3 18+t04 1504 25204 2204 57 %06 5503
201 03+01 04+02 03+01 0702 15+03 31+ 03
20:2n-6 05 = 02 * 07+02 03+01 02*02 0401
20:3n-6 0301 01 01" 0802 0502 tr ot

20:4n-6 2705 02+01° 32105 1503 79 + 07 43 = 05
20:5n-3 0501 0402 03£01 11=0I°05%01 26=*05
221 0201 0401 05+01 0402 tr tr

22:4n-6 tr 01 £ 01° 03 £ 01 t° 0101 0201
22506 tr 01 £0I° 0702 0802 12+ 03 16 % 04
22:5n-3 tr 03+ 01° 0301 1805 0702 26 £ 04
22:6n-3 01+01 0502 0501 31%07 22 08 138 + 15
Unidentified 17 £ 03 12+ 03 1604 1503 12+ 04 16 £ 04
n6mn3 118 *12 87 07 69*+07 22 +03 2705 07 = 0F

* Values represent means = SE for 30 chicken for WES group and 10
chicken for WOES group.

> Indicates significant difference from the WOES group, P<0.05.

¢ Indicates significant difference from the WOES group, P<0.01.
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3 & &

EPASt DHA 59 n-3 B2z sixuate A4S 77171 934
EPAS DHA ¥4 FA 4L stimulantsE bilayers FEej2 ZAF BIE systemS
&9 337 F4% 23 A gl stex e FA §FL Table 29
o} o) ENAY ZAL F grouptel € Aol7t LW o] micellestt
liposomes® F9 UL W 2ol EPAY DHA §4 &4 stimulants7t §49)
2} 2R 2A5E FAAY FHAE 9T FA &E ALE Algdh

Table 29. Total lipid composition of various pig tissues affected by dietary
bilayers either with (WES) or without enzyme stimulants (WOES)?

Dietary micelles Liver Leg Breast
—————————— 9%, total lipid/100g tissue ———-------
WOES 35 £ 05 25 £ 05 20 £ 05
WES 30 £ 02 24 £ 05 16 £ 01

? Values represent means = S.E for 10 pigs for WES group and 10 pig for
WOES group.

Table 302 A2 A 24& Yz glg. WES (EPASH DHA
4 &AL stimulants® T bilayers AE) & AHIT = growpd
WOES (stimulants& #8384 &< bilayers TAE) & HFAT S groupd
us) EPAS} DHA 59 n-3 BEE&x4ate] 708, e, 7ls 23 ZFdA
A3 F7t8 2A4L RAFRLH n-6/n-3 Ao wEE F, 9, e
Z2 A 25 56, 2224 WOES group¥ 109, 159, 17.79) Hjsle] FH & 3
A% YEMRUTH
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Table 30. Fatty acid composition of total lipids in various pig tissues
affected by dietary bilayer elther with (WES) or without enzyme stimulants

(WOES)

Liver Leg Breast
Fatty acid WOES WES WOES  WES "WOES  WES

—————————— mol% -—--—--————-

140 0502 02+01 18+t05 12+03 1605 12+03
1411 tr tr tr tr tr tr
160 173 £ 12 210 £ 05 278 £ 18 245 £ 21 247 + 25 65 = 17
161 12+05 0602 3505 28 04 25+ 04 22+ 04
170 tr tr r tr tr tr
180 289+ 25 34 + 18 2655 = 27 2715 £ 18 %64 + 18 03 £ 25
181 144 + 12 135 £ 05 181 =15 179 £ 13 165 £ 14 121 * 11
182n-6 198 £ 07 102 = 04°178 = 12 192 = 09 233 £ 21 207 + 18
183n-3 0602 0601 065+01 12+03° 08 +02 1103
184n-3 tr tr tr tr tr tr
20:0 tr tr 02 £01 02=01 tr 02 £ 01°
2011 tr 07 02 03+£01 07*02 05*02 0601
20:2n-6 ir r r tr tr tr
20:3n-6 tr 27 £ 04 tr 03 + 01° tr 04 = 01°
0:4n-6 132 =08 66 = 06 2503 15+03° 2815 20 = 04
20:3n-3 tr tr tr tr tr tr
205n-3 0201 23+03 0201 07 +02° 0201 1002
22:0 tr tr tr tr tr tr
22:1 tr tr tr tr tr tr
22:4n-6 09 £ 03 ° 0401 02+00° 05+01 02*01
22:5n-6 tr tr tr tr tr tr
22:5n-3 11+02 1904 0201 0702 02£01 08 =0
22:6n-3 12+02 4005 0401 12+03 0301 16+ 03
241 tr tr tr tr tr tr
Unidentified 07 = 02 02 + 01” 08 £ 02 01 + 00° 07 £ 02 01 + 00
n-6m-3 109 = 09 22 £ 05159+ 10 56 07177 £ 12 52 + 05
* Values represent means = S.E for 10 pigs for WES group and 10 pig for

WOES group.
" Indicates significant difference from the WOES group, P<0.05.

© Indicates significant difference from the WOES group, P<0.0L.

- 179 -



Table 31& 5 groupd) A=A F FAAAZAN TG, IAAAZA PC
9} PEYl A4%d ZHE Al 24 BoqF3m 3lew WOES groupd] v]s)
WES groupoll 4] EPASt DHA 59 n-3 A¥4to] F33) F7181909 n-6 A
HAE AAH R ZFAFAE RAF. oI AAE KFE9] HF=F9)
F8 37MA] AAFAAME EX stimulants T bilayers ZAE Y7} 9 &
#HH o7 n-3 GIHEEIFANLY ARAYE T/ Aoz FdY
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Table 31. Fatty acid composition of triglycerides (TG), phosphatidylcholine
(PC) and phosphatidylethanolamine (PE) in pig liver affected by dietary

bilayer either with (WES) or without enzyme stimulants (WOES)*

TG PC PE
Fatty acid WOES . WES WOES  WES WOES  WES
—————————— mol% ————=-———-

14:0 07+03 0600 0502 03x01 07 %02 04 %02
141 0402 03+01 03+01 01 x00 02*01 0300
16:0 198 £ 35 210 £ 10 286 £ 22 249 £ 01 93 £ 20 88 £ 03
161 0502 0702 0702 0401 0301 0200
17:0 03+02 0601 0301 06%01° 1205 09 01
180 150 £ 22 137 + 25 332 + 35 302 + 01 446 = 53 47 = 14
181 242 + 35 261 =30 87 =15 102 =06 85+ 08 58 £ 10
18206 B3 + 07 241 =39 198 + 12 189 £ 10 25 + 12 130 = 01°
183n-3 02 £ 01 06 = 00 tr 01 = 00° tr 01 £ 00
184n-3 05+ 02 08 %01 tr 01 £ 00 tr 02 £ 00°
2010 tr 02 + 01° tr tr tr 01 * 00°
20:1 02+01 04 +01 tr 01 +00° tr 01 *+ 00
20:2n-6 03 £ 02 r r tr tr tr

20:3n-6 08+ 02 0702 05+02 0501 03+01 0300
20:4n—6 63+ 08 37 08 57 +08 5802 122 £ 15 129 £ 02
20:3n-3 tr 02 + 01° r 01 + 00° tr 01 = 00
20:5n-3 05+ 02 18 + 04 0502 33+ 03 07 *+07 43 =06
22:0 tr 01 + 0¢° tr tr tr 01 + 00
221 tr 02 + 01° tr tr tr 01 + 0I°
22:4n6 03+ 02 04 *02 tr tr tr 01 £ 0.0°
22:5n-6 tr tr tr 01 = 00° tr 01 = 00

22:5n-3 03+ 01 15+ 05 0201 0900 02*01 13=00
99:6n-3 06 £02 17 +058 02+01 35+ 02 05+01 65* 04
241 03+01 0800 0101 r 01 = 0r°
Unidentified 05 £ 02 04 £ 01 07 =02 01 +00° 08 +02 01 =00
n-6m3 170 £ 12 44 + 055280 + 18 32+ 05236 + 15 21 + 0%

=

% Values represent means * S.E for 10 pigs for WES group and 10 pig for
WOES group.

P Indicates significant difference from the WOES group, P<0.05.

¢ Indicates significant difference from the WOES group, P<0.0L.
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aA Z/489t. o83 A e gAY Po] $E Ry F
83 371A] AAFNME A stimulants - bilayers ZAE A7 vl &
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Table 32. Fatty acid composition of triglycerides (TG), phosphatidylcholine
(PC) and phosphatidylethanolamine (PE) in pig leg affected by dietary

bilayer either with (WES) or without enzyme stimulants (WOES)?

| TG PC PE
Fatty acid WOES WES WOES  WES WOES WES
—————————— mol% —--—~—-—————-

140 05+02 140 03+01 03+02 08+02 0501
14:1 tr 01 + 00° tr 03 £01° 0201 05=x01
16:0 241 * 28 276 = 18 405 £ 25 369 * 13 153 = 14 110 *= 18
161 25+ 03 2401 08+02 0401 07+02 07 =01
17:0 tr 01 £ 00° tr 03 = 00° 02 =01 12 £ 01°
180 102 +12 84 +01 101 £09 78 £ 10 287 = 27 305 £ 09
181 387 £ 35 396 + 31 125 £ 12 244 + 04°153 = 12 138 = 23

182n-6 215 = 08 163 = 08 324 * 38 239 + 30°238 * 15 250 * 37
183n-3 0301 07+00° 0201 0302 02=*01 04 =01

184n-3 tr tr 0201 05+02 05%02 08 =*02
2010 tr 01 + 00 tr tr tr 01 = 00°
20:1 0201 04 %01 tr 01 = 00° tr 01 = 00
20:2n-6 tr tr tr tr tr tr

20:3n-6 02 =01 01 %00 tr 02 = 00° 04 = 02 04 *+ 00
20:4n-6 05+ 01 0100 1505 04*=00 85*09 74+ 10
20:3n-3 tr 01 = 00° tr tr tr 06 + 02°
20:5n-3 02+01 08 01" 05*01 09=+01°05+02 18 * 03
22:0 tr tr tr tr tr 01 £ 00°
221 tr tr tr tr tr 02 * 01°
22:42n-6 tr 01 £ 00° tr tr tr 04 * 01°
22:5n-6 tr tr tr tr tr 02 + 01°
22:5n-3 tr 05 = 00° tr 08 £ 00° 02 =01 13 =0
22:6n-3 02+01 14+00° 01 201 22 +01° 0502 27 £ 05
241 0201 0100 0301 0402 0201 07 %04
Unidentified 07 £ 02 01 = 00° 06 £ 02 02+ 01 08+ 03 03+ 01
n-6m-3 320+ 21 47 + 05340 £ 18 52 + 05172 + 07 44 + 02

# Values represent means = S.E for 10 pigs for WES group and 10 pig for
WOES group.

b Indicates significant difference from the WOES group, P<0.05.

¢ Indicates significant difference from the WOES group, P<0.0L.
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Table 33. Fatty acid composition of triglycerides (TG), phosphatidylcholine
(PC) and phosphatidylethanolamine (PE) in pig breast ‘affected by dietary

bilayer either with (WES) or without enzyme stimulants (WOES)*

TG PC PE
Fatty acid WOES WES  WOES WES "WOES  WES
—————————— mol% --———---—--

140 0502 14+0F 0201 0300 05£02 07 £02
141 tr .01 *00 tr 01 00" 0302 06 +03
16:0 303 + 32 295 = 12 485 = 42 405 = 14 152 + 12 110 + 02
161 24+ 04 21 +£02 0502 0500 0702 04 01
17:0 tr 01 £00° @ 02 £ 00° 08 £ 03 18 = 01°
180 123+ 10 96 01 115+ 13 72 £ 02 492 + 38 366 * 17
181 371 £ 32 393 £ 16 113 = 1.0 248 = 06°102 = 14 94 *+ 01
182n6 153 = 13 144 £ 00 253 £ 19 216 = 10 138 = 15 167 * 14
183n-3 0201 0500 0201 02+00 02=*01 02=*00
184n-3 tr tr 0202 0100 05%02 05=*00
20:0 tr 01 = o0 tr tr tr tr
2001 tr 03 = 00° tr 01 = 00 tr 01 = 00
20:2n—6 tr tr tr tr tr tr
20:3n-6 tr tr tr 03 = 01° tr 04 £ 00°
20:4n-6 12+03 01l +00 13+03 11 +02 63+ 08 109 + 04°
20:30-3 r tr tr tr tr 01 * 00°
205n-3 tr 06 £00° 08 = 01° 03 £ 01 28 = 04
22:0 tr tr tr tr tr 01 £ 00°
221 tr tr tr tr r tr
22:4n6 tr tr tr 0100 0301 03 %02
22:5n-6 tr tr tr tr 01 £ 01 03 %02
22:5n-3 tr 05 +00° 01 01 08 £01° 0301 19 *0I°
22:6n-3 0201 13+01° 0201 14+01° 05%02 44 =0
241 tr 01 £ 006 tr 01 £00° 0201 06+ 00
Unidentified 05 £ 02 02 £ 01 07 =02 01 =00° 06 £ 01 05 =01
n-6n-3 413 +32 50038622 70 L 06 114 = 08 27 +0F

% Values represent means = S.E for 10 pigs for WES group and 10 pig for
WOES group.

b Indicates significant difference from the WOES group, P<0.05.

° Indicates significant difference from the WOES group, P<0.0L.
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A s & MZL 54 S0 o8t Ys|o|
ZAXS WK

A1d A A

AEe f54 AL B¢ 1FERY SAES ANN7 AT AZADRAL
FAL F4EY AFAY Fdd b FR3IT. FAEL FEA dFd ¢
WESHFY AAAINR Aty 2L AAF EAGEYd §F9 AFARE W
A3t7] 45 o] AF3 AR, 53 f-EvtEte 2L WTO A 3hajA
FA FYSFHFEO UFoR FAFHD JE AN FU $H9 nEAL F
A7) $15d B35 D el wE FA9 A}E FA}E AL u§ T3
o d&o] gFA YAEFE Y€ A SEvEY SAEFL US 9
2 eg4¢ 2g 5 W] Wi B QFE 539 2HZ2FY M2 58S
2AnEA YSANE A4S 2e 47 $2& #A5%E AL FAFe
2 #E5RR0AY AU AAFez & guiE e JEY 2523
EAQse A¥ELe] A AA  phosphatidy choline (PC)$}  phosphatidy
ethanolamine (PE)7} 7FF %2 ¥l&& AF3st Jon oF XA &g
alkylacyl, alkenylacyl Z&]3 diacylolglE 35H 9 AYFoZ £/ T Ud.
1% alkylacyl® alkenylacyl groupe glycerol #A 1¥ ${X]¢] ether bondE
¥38m oJA ether containing lipide] <39 alkenylacyl group2 ether
bond o olF@%e] g+ XWwE e 7 plasmalogen ol&ta Y &4 ETHEFE
A A9} ether lipide F2 AAXAF} 42, A%, 2%, €48 283 594 £
Z5o] on E3) AAZZ 9 myelin sheathel ethanolamine plasmalogen©]
o @AEel Utk BF ether lipidd) 19 HXE EaA A C160, C180
aglm o)FAFol 11 181e] T2 AFEHI 03 sn-2 positiond = AA
% PUFAE°] ZZEaM AET 4544 & ¥Fe AXsdz Ao
Alkylacyl groupe PCol ¥eo] £ ¢lil alkenylacyl group& PE] ®o]
2xgo] gort EolstA AodME PCY thEFe) alkenylacyl group®l #X
Hol  qlt}, Ether lipid®} &AFAle  glycolysis #HAF A GE
dihydroxyacetone phosphate (DHAP) ¢} fatty acyl-CoA7} acyl-CoA: DHAP
acyltransferase®l] ¢)8] A4 == acyldihydroxyacetone phosphate °]t. ]
acyl DHAP¢] CoAZ} :@:-?i% long chain acyl fatty alcohols®] alkyl DHAP
synthased] 93] alkyl DHAP7F =™ o]z e] alkyl desaturasedpell 93
plasmalogen & & AgEr}t,  Alkyl DHAPY 393 sn-2 position?] fatty
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acyl " chain®) Z%S& 1-alkyl-2-acyl-sn-glycero- 3-phosphate’} =H® o]
alkyl groupe X3 ether lipid7} 4% %7:;‘ Q1 =} (platelet—activating factor,
PAF) 2 A#¥Th Ether lipidd 42834 715 2 @84 AA @goy
phospholipase Al# A2E #8A1Z & W plasmalogend acyl chain® 7} 3
7} diacyl groupd] ZFrEEA BT Yo ether lipid®) AAE 2RAF¢H AF
Hol A= B3/} JO==E ether lipide= polyunsaturated fatty acid
(PUFA) & A%k 715 %71 4Ed AEY 54 383 388 &
ok, ¥84A% #A9Ax9 PAFY ¥4 HZE l-alkyl-2-acyl-sn-glycero-3-
phosphocholine®] phospholipase A2¢] 913} sn-2 position®] acyl chaine] &
5] 1-alkyl-2-lyso-sn—glycero-3- phosphocholine (lyso-PAF) o] ¥3 9]
lyso-PAF7}  acetyltransferased]  9J&] PAFE HE A=2s EAH
1-alkyl-2-acetyl-sn—- glycerol®l choline ~phosphotransferase®] Zr&o} <3
CDP-cholinee] A#=Ho] PAFZ =HE 271 Z27 duh. &4 choline
phosphotransferase®] & 8}7} acetyltransferase 8= H3) < 1008 A=
zow 99 242E #Fd B W sn-2 positiond] FHS A&l acetater}
propionate’t Z¥ %o 918 W& choline phosphotransferase’} 2t&st= wha
acetyltransferase’™ sn-2 positiond] 71A}& 9] PUFA & 32 AA7l A%H 0]
e o FgdE EAL AURYY] Ao AEe) B¥IEd E JEHS
7NA K543 7t 35 vA F vk o}A7A PAFY AESH 7)|5L
BaEl A WA AT AEHG AEHH FAAJAAR 4% $3, §FH
FrEel e whEa 35y g4de FEdY AEAF S 718A, n¥d, ¢
27 §RE BAZ Ao} AAY A 715 g 2AsEY Yo BAH
e Btk PAF7E AAS $29 PGE2, A4 €9901%2n lyso-PAFZ
AE=WA sn-2 positiond] ZFEH Yt AAE FYAI) GES AA O}
B9l 2 series9 prostaglandins¥} 4series®) leucktrienes® AE L o] AT o
Al & 9% 7IAA €k n-3 WA A7 PAF @4 mAE g
A EPAZt B% %H¥ BRV1HE AAT A9 RolA lyso-PAFS) Fo| 3
33 FAHUD FH ] TXB2 5 vWi§ Rolivta e 657 EPAE
AH S Age) game PAFS Fo| 47% ZFo|E0oy DHAE PAFY 9%
& A FEv3n 23 ¥ lyso-PAFS) $lo) EPASt DHAS 433
A7 AT HE AAT group BTk AF 2N PAF $A4e A%
acetyltrasferase®) @A E7} 40% Wttty Bustgleh ol n-3 AW 4A
7t PAFS) ¥4 W33 o7 lyso-PAFY) sn-2 positions] 2¥Hel e
acyl chain® AL WEAA AT A hate] & J&g na + Y&
g & dh n-3 APl FRI EVRE TFER HAA AL @
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CGPs} EGP9 3 subclasses AA <] n-6 ¥4ty C18:2, C22:5 52 333 &
o] £ ¥hd p-3 AHAkel EPA, DPA 283 DHAE %3 78349 a9
3 238 DHAZ} EPAY F7HEt AWt o 2 £3%eW ether containing lipid
2] alkylacyIJ"Jr alkenylacyl groupell ] DPA7}; diac‘yl groupg) DPAd] n|&} &2
H &2 Z7HE Y. vV E B8 43RS A Y alkenylacyl group
o)X ¢] EPAS 4% AFAME ol v&d ARE RIPORE n-3 AP
A HZ 3 subclasses?) acyl chain® n-6 X|WAite} ZAgS A7) 2 A n-3
Aupibo] B veE ABHZZA eicosancid FAHFH thrtel £ JdFE 1
Ak, =¥ [1-14C] hexadecanol® E7d FAFSA n-3 AR GHA
3-subclasses®] W3E F3 Fge o ve‘_cher lipid?l alkylacyl® alkenylacyl
groupd] Fel Fo]ER EPA HHTANE alkylacyl groupe Zo|E whdl
alkenylacyl® diacyl group®] F& n-6 A4t A4FH groups ¥ 3t W3l g
Bolx %gkth  Alkylacyl groupe PAF #49 AFARZA n-3 A4 44
A FagQonz n-3 AWa 4H7F PAF 34 dAzAdE 237 &S
& F Ak .

E AEY FE5YE AstA7)E AEG 74 cholesterold) F& H4:38 3}
7] 913t} cholesterol 4 A=A S 1% cholesterol %ﬂ:y’-ﬂ]'?‘l HMG~CoA
HAELE A= n-3 GAEEHARAE 0 system B3] ATHE
FJA 7 wo] M$ FES AR FdTh ol d AWl 2A7)E
& o] 43t} PUFAE AZTT AxAd gol 47T <+ A dAE =d3n=
A AEgd EAsts AANAL T HEY FELS B &R 24T
4= qlth. webA dietdl o AWAHHE PAFY BAE AstAA A=A AW
& o & e ople JhEFY THZAU AEY HEAHE 2A F

ANNBRA AwA FAE FAS 2A 2L £ Yok
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A2d A7 UH

1 A& AZE AXAY T4 L BARTRAPN hE ATY f
49 W8

7b ALY

D AZd F54 744 AAA A
A NES 4548 FUHN97] d5te BExg =T} uls w2 A
S ®ol FHF AA (Table 1) & o]83td ALHLE &49 &5 AZTUH=R
42X 771 95t Fig 13 2 whio g A8 HVMAZ /MEsiger AsH
A4S 73 A4d94 SAXNEES Table 29 2t

N

2) AHFAE
AF 23" &A 605 2 grouwpE ol 30FE 272 UmA 30F
AYTR o) &3At. dERTFE AR FAE AEE TR dYIe
AYE YA 2AT AHLAEE ad libitume 2 353 F93H5T

feorr

3 ANaAFH 9 Axg JAEH

ALAE L vk 2T AdF §AE =8 F -10C9 FFHAA
3Y7F BRI WEE ASE A2 10/ HE F EFEY 2
£ AP dRrE 25ATY plasma membrane fractionationg %% 23
AAA L AAA acyl-chaind} cholesterol & T3 FAXR FAE ¢34
Aedtgon dRE= NEHY ultra structures A3 Y3 AXER A A
28 o]43lgrt. Plasma membrane Fig. 2°91*4¢} zFo] fractionation® ¥
FAAE FE3A

g $A49 71523 Folch 59 W22 chloroform/methanol (21,
v/v) EF& Y Y3 147 $XAZ & polytron homogenizer (Kinematica
ag., Switzwerland) 2 v A&A G4 F &A% AFo] FEHEFE 24N F
o tXEtgrt. FHSTE At myke 5 2000rpmol A 1082 A4 st
o chloroform ¢ &394 FAA72E o439 3599 chloroforme
YA 5 2XAY FS AP AR 2ml chloroform/methanol
2:1, v/v) TFENE Fulete §8A1A -20C B¥E2d ZA3A
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Table 1. Acyl chain composition of marine oil for chicken and pig diet

Composition (mol%)

Acyl chain® Fish Oil

14:0 3.2
16 : 0 214
16 : 0 39
18:0 6.2
18:1 152
18 : 2n-6 25
18 : 3n-3 1.3
18 : 4n-3 1.9
20:0&20:1 7.8
20 : 4n-6 14
20 : 5n-3 95
2201 4.7
224 &22:

0.7
b5n-6
22 1 6n-3 18.3
n-6/n-3 0.1

? Minor fatty acids have been excluded from the table.
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Soybean meal / Wheat flour / Fish oil

Mix
txime (385 :385: 1635 )

Emulsion Add: H,O / MG / ISP ( 8.65 : 0.06 : 0.04 )

Mixing Add: Soybean meal / Wheat flour( 33.65 : 33.65 )

Drying

Packaging

Fig. 1. Procedure for marine oil emulsion as feed additive for chicken.
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Table 2. Ingredients of feedstuffs for chicken

Ingredients Chicken feedstuffs (wt%)
Corn 244
Wheat 400
Soybean Meal(44% protein) 233
Rapeseed Meal(made in China) 40
Rice bran /0.13
Digesta 03
Beef fat 09
Lime stone 05
Tricalsium Phosphate 15
(18% phosphate)

Salt (toasted) 0.2
Lysine (98%) 0.19
Methionine (50%) 04
Choline (25%) 02
Vit.-Min, Mix (Layer) 06
WEr s 0.05
Marine oil emulsion 32
Ethoxyquil;l (25%) 003
Tocopherol (10%) 005
ESR:1 18 S 0.05
Total 100.0
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Muscle mince

Homogenized in solution A
Centrifuged at 800 X g

T ettt
[}

$====1 Amber LS pellet (PA)

!

While LS pellet (PW)

Recycled once ! Washed with solution B
Centrifuged at 6600 X g

=* Washed PW

Recycled once : Extrocted with solution B

Centrfuged at 10000 X g Centrifuged at 6600 X g

Supematant

Centrfuged at 10,000 X g

I \/
Supernatant

Residue
(discarded)

Centrfuged at 10,000 X g

Supernatant
v D

Fragmented plasma membrane

fraction

Fig. 2. Procedure for isolation of subcellular fractions. LS, low-speed; PA
amber pellet; PW, white pellet.
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2AAzRY AxXAL ®Id7] A8t thin layer chromatography
(TLC) & o] &39gt. TLC B2 Merck silicagel 60 glass procoated 20 X
20cm plates (without fluorescein indicator) & o]&3tqoem FAAL HA &
7} Aol TLC ¥-& 100C AXR7|A 1A F¢ EHSFNRIT TLCY AMNE
9% &u} AAZE  chloroform, methanol, ' acetic acid, g3 H20
(50:37.5:352, v/v/v/v) 186ml HA 3Fd . o)Ly e TLC chambers
whatman chromatography paper (57 0.18mm) 2 WX E lining® ¥
chamber A7t &MZF712 EdH A0 HEE2 Z3ALH7 HA .

TLC 29 JaR=2¥Y 15ecm A Ao hemilton syringe® 2ml
chloroform/methanol (2:1, v/v) &9 &850 e FAAE dAF A
A thL hoodol A &A3] AFAA TLC B& Swjzd Yol JGFEHY
lem AF7A AAILDG. A GE5E plateE Aol A=A H,
2,7-dichlorofluoresceine (BHD indicator, England) §%& ZA8 3. A
plate® 28% ammonium hydroxide (NH4OH) F7]°] x&AIA QXA band’}t
AaA Bolxg & F A ofdfelA Z+F AUAZ band (PC, PS, Pl, PE,
LPC, SM) & standard Rfx| ¢} ¥ 3ste] 53Tt

gl FHE TLC e AAA F PC, phosphatidyl serine(PS),
phosphatidyl © - inositol(PD), PE, lysophosphatidyl .  choline(LPC),
sphingomyelin(SM) band& FolA A @& 23 internal standard® 10 #19]
15:08 A7}§F t}& methylation 217171 91804 6% methanolic-sulfuric acid&
A7t 0T FLFZAA 02T wHEAAT.  AWAEE methylation A1)
% methyl-esterg #23817] 939 petroleum ether® F 3 W F H20E
A7Vee] 2000rpme® QAR the. petroleum etherZwHe R &t
Gas liquid chromatography (GLC) & #2437 $j3ted AX7ME2 ether® 3
LA 7 hexanel 2 thA st Auatg E4IAT GLCY £MxdE
detector temperature 220°C, column final. temperature 220TC, ¥71%4¥
0.5kg/cm, 448 05kg/cm, 24 %Y 0.25kg/cm, chart speed 2mm/min®| =
52 z2AR%Y AFaAE £48 99 Columne DB-225 megabor column
(J&W Scientific, US.A) & )83 91 EPAY DHAES T3 &8 AW
2 Nuchek standard GLC-873% GLC-68% %A 384t}

4) AELE) ultra structure <1

hET APTY AL -10TAHA 33U BF F F2A 102z 4
B8 ASY AERY S50 WEH dFd wE AxY AAAqPE S5
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2)ste] AAAE A (EM109, Zeiss, Germany) & o] €3] th-&3 o] Axqt
ultra structure® #TF3 30}

71) TEM (RAA8u)A) A& A2 9
47 BEAE FH5HA g3 2 99 FEL 5344
cf) SEM2 EXEWUE @A
=497 : EMI109
3Ag : ZEISS(&5Y)

1}) Fixation (28A13F 149)
1. Karnovsky 2 hours in weak vaccum
2. Wash in 0.056M Cacodylate buffer (PH 7.2) for 20min X 2 times
3. 1% o’smium tetroxide, for 2 hours, under the hood
4. Wash distilled water for 1-2 min
5. Overnight in 0.5% ruanyl acetae in the refreigerator

t}) Dehydration (&Z8A17F @ 1Y)
1. Ethanol series of 30%. 50%, 70%, 80%, 95%, 1009, 100%, 100% for
20 min each
2. Propylene oxide 20 min X 2 times under the hood

2}) Infiltration with Embedding Medium (&8 A)1ZF : 19)

1. Infiltrate with 50%6-50% propylene:spurr.under the hood for 2 hours

2. Infilterate with 100% spurr for next 4 hours or overnight keep this
in desiccator with a vaccum

3. Put freshly made spurr in beem capsules or in flat embedding molds
that have been oven-dried (70°C). Be sure that you have made
labels (using pencil) and have cut them out and put them in the
molds

v}) Embeding (&8 A% @ 1Y)

1. Using dental canal pick, remove the specimens from the vials that
they were processed in and place the specimens in the capsules or
molds so that they are ever so slightly overfilled. the embedding
medium shrink somewhat during the polymerizing process
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" 2. place capsules or molds in the 70°C omen for at leatst 8hours
M) Z2EER (2847 1 4Y)
A e, d 2 AF (&8A7 1 3Y)

v SE4Y

D &9 25 A% #8584 F7H8 A5 274 A
FE9 Az 'ﬂ‘%"&‘% F7kA9171 Y3t EXS T v 22 At
g4 AA (Table 1) & °]439 F&H0E §E9 2§ AZURZ HFYA7I
7] 9% Fig. 13 e HHoz Alg AVIAE Aesigen AsINAE
T AYE §EALEE Table 39 2 ,

2) §E9 AEHE
AZ 2849 $E 20%E 2 groupE U9 1058 dAERTE VA 1057
e AYFE o] &34 d2Te AETe £ A¥E H3M =AY 2T
47 AYLARE ad libitum 2 453 FAF A

3) BA AaAd 9@ AEd AR
SALEY A5 FLE

4) A E99) ultra structure &4l
SALAEe A FAdE
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Table 3. Ingredients of feedstuffs for control and experimental (exp) groups

of pigs
Ingredients Control (Wt%) Exp (Wt%)
Corn 10.0 100
Wheat 40.0 40.0
Wheat bran 6.1 6.1
Molasses 3.0 30
Soybean meal(44% protein) 301 301
Rapeseed meal(made in China) 3.0 30
Digesta 0.6 06
Lime stone 0.6 0.6
Tricalsium phosphate 1.4 14

(18% phosphate)

Salt (toasted) 0.3 03
Lysine (98%) 0.04 0.04
Methionine (50%) 0.03 0.03
Vit.-Min. mix (Layer)

0.1 0.1
Marine oil emulsion 47
Tallow emulsion 47
Ethoxyquin (25%) 0.03 0.03
Total 100.00 100.00
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2. QXA A8AQ QB ERAPAS 74F 23 AE B2 F9)
7t HALY
D S E ALY 942 138 43

7+ F83%3 MR ESAWA n-3 AWART p-6x]wW4ake] AR AR 9
889E 487 93 eicosapentaencic acid (EPA) Y docosahexanoic
acid (DHA) ¢ Z-& n-3 A#¥4te] o3 &f¥E o247 linoleic acid (LA)
W} arachidonic acid (AA) & Z€ n-6 A¥Ale] dF FHd ¢4 AW
(Table 4) & )43l F34 AR E Table 20149 o] A HT)

F4 107% 554 2 group & Yol 5%& n-3 AP FHARE
WA 5% n-6 Ai F/HARE 350 F93890% 3FF $A49 st
H& AR FAZE FE23% F F AAA FY APAke BH39H.

£
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Table 4. Fatty acid composition of either corn oil (CO) or fish oil (FO) diet

Composition (mol%)

Fatty acid CO FO
14: 0 05 47
16:0 ‘ 125 187
6:1, .02 76
17 : 0 tr ‘ 11
18: 0 28 : 6.7
18: 1 28.6 247
18 : 2n-6 52.8 66
18 : 3n-6 - 0.4
18 : 3n-3 0.7 14
20:0 tr -

20 : 1 tr 75
20 * 3n-6 - 0.1
20 : 4n-6 0.1 06
20 : 5n-3 - 6.0
22:0 06 -

22 ¢ 1 02 6.8
22 : 5n-3 - 06
22 : 6n-3 - 5.2
Unidentified” 1.0 13

? Unidentified fatty acids.
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$E4Y

1) $EAA OB ESA P AXF A 4

Bysert & trEEHA WA n-3 AW4kd n-6X4AEe) AAA =
9] 3L AYE) fst] §A9 A9 2] eicosapentaenoic acid (EPA)
1} docosahexanoic acid (DHA) ¢ & n-3 A¥ate] o &f-d ofFxw3t
linoleic acid (LA) U arachidonic acid (AA) ¢} Z& n-6 A¥ite] T &4
® 244 AW (Table 4) & ol 43 #3H4 ALEE Table 30|49 o] =
A st ,

$E 1058 5549 2 groupl B Yo} 55E n-3 AR #{HAEE U
M%) 5%E n-6 AWA FFARE 4570 FARIG AG 4FF S8 F
A 25 AP EANALE 3£ F F QAR FY Ake £HEAH.

3. AEY 5 FANE 9% AET 74 cholesterol®] 773 A 3
7F SALE

1) n-3 S/HE A Y4ke) £k

B AYAE n-3 AWAle] trE& FFH EXIAWALA vEte F5e
Az AR BE s 713 A Z9dde e 1, 4978 A=
zAg $i8td BX}ESF L n-3 HEZEHAEA] UF F5E fish ol
(Table 5) & A}-8%t] Table 2014 A& % marine oil emulsion Yl fish
oil emulsiong °]€3 Y YA AL AR ZHEL Table 2049 24
ZAEATY. QEZTE AREE AR SA 4 AEE ol &Y

$AQ) 71E AL o435 EESA WAL AEY <)) cholesterol ]
W3l nXE L BFEHY] 98 &4 10FF 2 groupl B U] 5FE
dut SANEES YA 555 B AP JeM 2AE ARE 3570 F9%)
At
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Table 5. Acyl chain composition of fish oil for dietary study

Composition (mol%)

Acyl chain® Fish oil

14:0 33
16:0 20.7
16 : 1 5.7
18:0 71
18:1 19.2
18 : 2n-6 | 18
18 : 3n-3 11
18 : 4n-3 17
20:0&20:1 42
20 : 4n-6 0.5
20 ' 5n-3 11.3
22 11 45
224 & 22 : 5n-6 0.8
22 : 6n-3 145
n-6/n-3 0.1

4 Minor fatty acids have been excluded from the table.
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2) §4¢ 71EZAY cholesterols] W3k
Cholesterol &4& $¥ standard curve A& 989 WA cholesterol
AL A FE ZAS}H ‘
Stock Ferriz chloride solution: 2.5g Fecl3 - 6H20 (Ferriz chlorid) &
100ml phosphoric acide] *=¢1t}.
Color reagent: Stock Ferriz chlorid solution® 4mld] 34t (Sulfuric
acid) & A7}t 50ml7} HA ¥ (B0ml W2 FFH2AF o) 4-¢th)
%% cholesterol & 15ml T-tubeo) 242t 10p1, 2011, 301, 40 pe 1, 50 p1,
60xl Bt 2} BF cholesterol & AFAIZ] F acetic acid 6mlE FY3o
vortex¥tk. 1 ¥ color reagent 4ml¥ F71e F 108 &E F (inversion) 10
¥ % gpectrophotometer® standard curves AATY. FAA 50~10p1%
FAsted NEF9 cholesterol® &A37] Yot A 7ts T2 ESAF
£ $X2A& F&% F standard curve FAAAIY ZE WHOZ cholesterol g
R34

3 $EAY

1) $& &5 AFEYRY n-3 d/E AN Y

HFE4 AJANEE AR HEtd ExdEY Y € 9% E FE n3
A upike]l &9 28 AEY AXAY Exsle] AF 2A g es A
28 BESEI 2 n-3 UUFEESXRAe] O¥ #FFd fish il
(Table 5) & ©]43t4 Table 3914 A}438 marine oil emulsion A4 fish
oil emulsiong ©]&3tAN UHA] SEL AR AELE Table 39418 27
zZAFAD. AE2TFE SEALRE Table 39148 Zo] A3 o]&3st49d.

By aAuitel 98 §E9 T4 28 AEW cholesterold] WEE I
7] 3t FE 10%E 2 groupl & U] 55 E YEFE SEARE Uy
A 55 B A¥E 8 AT FEASE 450 F933

2) €9 54 %523 cholesterol®] ¥z}
SALEANM L} o] cholesterol EA-& $13 standard curve FA S 93}
o] MA cholesterol 4§ A ke 2 Stock Ferriz chloride solution ¥ Color
reagentg A9 A9 Fo] A A
&8 cholesterole 15ml T-tube) Z+2b 10 11, 20 21, 3041, 40 ¢1, 50 p1,
601 BEh Z EF cholesterol® HAZRAIZ] & acetic acid 6mlE F Yo

vortex3tl. L & color reagent 4mlg A7 F 109 EE F (inversion) 10
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¥ 3F spectrophotometer® standard curve® 23T, FXA 50~100x18
sl A EFQ cholesterold &A37] 93 =9 T4 THZF 4 EA3}
Z2AALE F&3 ¥ standard curve A9} & WY o g cholesterol g

st

e e
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A 3d dA+4dyg € 1%

1. 7129 AEd AXAe T4 L BrAREsA WA we AT &
R XDRE ‘ ‘ ” |

7t ALY

D AEe 2" 24

$A9 JtE 25249 AXY FE5AL TN f5d A AR
A9 acyl-chain EXITE A5A77] 8 Al S A4, 482
3 Table 6~991A9} 2ol oz Hste AEe AXA 9 acyl-chain
BE¥35E F/AZ A TA4AE EPAY DHAY e T/E X3 A4Hto)
A FASERA QXS F54L 843 TN AR ARdd

PCS) 7% DHAZF 05914 45mol%= PEY 74+ DHA7ZF 13904
48mol%E 71349t} (Table 4). Table 5= PS$} P19} acyl-chain £4& H
ogF3 glow 74 BEE7 ¥ DHAS 4§ PSAAE & AP4 A8E
FANRE A$ 06994 4Tmol%ZE F7FIA 3 PIIAE tracedl Al 3.8mol%E
Z718tgth.  Table 62 A9 71 & EA8s AET AXF F
LPC$} SM9) acyl-chain 244 YVeEhz glen LPCS 7% DHAZ} control
A E trace Rt AFFoME 27mol%E A FIEHEIL SMUA AS
DHAZ} tracedl A 3.0mol%E ZA F718tdth.  Table 7& CL9 acyl-chaing
BaFER glom CL 94 & AXA7 o] DHAZ 07914 45mol%z 27t
gt wEd B AEE AEE SAGA F983E 4S5 $AY e 2%
z22 AXdgd EAsE AR A GrHETIAW4E 53] n-3 AWAite] A
z7A5tn2 Az xd BExsdest 438 Tokgu olEd AEY A
A ExIE Ft wet Azee f5Ao R FUERRA WE
F 24 Az g3 9% FAY $29 AR AL F = Ao A
kR0 3
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Table 6. Acyl chain composition of phosphatidyl  choline (PC) and
phosphatidyl ethanolamine (PE) of chicken fed diets either without (control)

or with (exp) marine oil®

Composition (mol%)

Acyl chain PC PE

Control Exp Control Exp
14:0 0.1 £ 00 02 £ 01 1.1 + 03 05 * 02
14 : 1 tr tr tr tr
16 : 0 41 £ 80 420 = 72 256 £ 68 L 182 £ 12
16 1 1 03 £ 01 05+ 02 13 £ 03 1.1 £ 03
17 : 0 tr tr 06 £ 01 05 + 01
18:0 145 £ 15 127 £ 13 323 £ 58 201 = 23°
18:1 209 + 34 213 15 142 + 28 167 £ 15
18 : 2n-6 133 + 34 118 £ 08 74 £ 18 43 = 08
18 : 3n-3 tr tr tr tr
200 tr tr tr tr
20 11 tr tr tr tr
20 : 2n-6 tr tr tr tr
20 : 3n-6 0.1 = 00 tr 01 £ 01 tr
20 : 4n-6 23 * 06 1.5 £ 04 107 £ 21 62 £ 07
20 : 5n-3 tr 1.8 £ 05 tr tr
2210 tr tr tr tr
2211 tr tr tr tr
22 1 4n-6, . tr tr tr tr
22 : bn—6 tr tr tr tr
22 : 5n-3 04 £ 01 12+ 04 09 01 15 + 03
22 : 6n-3 05 £ 02 45 + 0.8° 13 = 07 48 + 10°
24 11 tr tr tr tr
Unidentified 20 * 0.7 25 = 05 1.1 * 03 17 £ 04

? Values represent means = S.E for 30 animals/group.
" Indicates significant difference from the control at the level of P<0.05.

° Indicates significant difference from the control at the level of P<0.01.

- 218 -



Table 7.  Acyl. chain

with (exp) marine oil®

.composition of phosphatidyl
phosphatidyl inositol (PI) of chicken fed diets either without (control) or

serine - (PS) and

Acyl chain

14 :
14 :
16 :
16 :
17 :
18 :
18 :
18 :
18 :
20 :
20 :
20 :
20 :
20 :
20 :
22 :
22 :
22 :
22 :
: bn-3
22 :
24 :
Unidentified

22

4n-6
5n-6

6n-3
1

Composition (mol%)

Control
24 £ 05

o
- O

45.6
116
52

7.4
24
2.1

= O
qH- [-‘rqqqq[+l+qqqqql+l+l+ql+l+q

o =
o o
= oo

o o
(o) I d

16 £ 05

PI
Exp Control
12 + 05 39 £ 16 2.1
tr tr
318 + 31 309 %20 305
02 * 0.1 tr
tr tr
A5 + 45 452 £ 51 426
132 + 15 57 + 0.9 9.2
32 + 04 15 + 04 1.0
tr tr
tr tr
tr tr
tr r
tr 15 * 05 05
07 * 02 88 * 26 6.7
15 = 03° tr 1.3
tr tr
tr tr
tr tr
tr tr
05 + 02 tr 03
47 + 04 tr 3.8
tr 04 * 02 0.2
15 * 04 21 * 03 1.8

Exp

* 04

+ 1.8
r

s

38
0.7
0.2

H o g

ot

r

foo i v o
-

r

-+

r

H o+
&

o

[¢]

? Values represent means + S.E for 30 animals/group.

" Indicates significant difference from the control at the level of P<0.05.

¢ Indicates significant difference from the control at the level of P<0.01. ‘

- 219 -



Table 8 Acyl chain composition of lysoglycerophosphocholine (LPC) and
sphingomyelin (SM) of chicken fed diets either without (control) or with

(exp) marine oil®

Composition (mol%)

Acyl chain LPC SM
Control Exp Control Exp

14:0 24 * 08 21 + 04 23 * 06 15 + 04

14 : 1 tr tr tr tr

16:0 40 £ 46 402 + 32 304 £ 22 353 * 32

16 :1 tr tr {r tr

17 : 0 tr tr tr tr

18: 0 259 £ 1.8 299 + 21 380 £ 37 391 * 41

18:1 191 + 08 185 = 1.8 39 * 11 42 * 05

18 : 2n-6 71 £ 05 42 + 05° 05 £ 02 06 + 0.2

18 : 3n-3 tr tr tr tr

20 : 0 tr tr 47 * 05 21 + 086°

2011 tr tr tr tr

20 . 2n-6 tr tr tr tr

20 : 3n-6 tr tr tr tr

20 : 4n-6 tr tr 55 * 41 28 £ 05

20 : 5n-3 tr 02 = 01° 07 + 07 15 + 04

22:0 tr tr 67 £ 13 32 + 08

221 tr tr tr tr

22 4n-6 tr tr tr tr

22 . bn-6 tr tr tr tr

22 : 5p-3 tr 05 + 01° tr 07 + 02°

22 © 6n-3 tr 27 = 04° tr 30 + 05°

24 1 tr tr 53 £ 14 42 + 07

Unidentified 15 * 05 17 £ 05 20 * 03 18 £ 05

* Values represent means = S.E for 30 animals/group.
" Indicates significant difference from the control at the level of P<0.05.

¢ Indicates significant difference from the control at the level of P<0.0l.
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Table 9. Acyl chain composition of cardiolipin (CL) of chicken fed diets

either without (control) orwith (exp) marine oil®

Composition
(mol%)
Acyl chain CL
Control Exp

14:0 1.9 £ 02 1.2 £ 03
141 tr tr

16 : 0 226 £ 1.1 231 £ 15
16 : 1 22 £ 02 1.8 £ 05
17:0 03 * 0.0 02 £ 01
18:0 92 £ 08 85 * 12
18:1 269 * 20 2712 £ 25
18 : 2n-6 257 £ 21 232 £ 20
18 : 3n-3 tr tr
200 tr tr

20 11 tr tr

20 2n-6 tr tr

20 : 3n-6 1.0 = 1.0 07 * 02
20 : 4n-6 65 £ 1.1 55 + 04
20 ® 5n-3 1.0 £ 04 1.8 £ 03
2210 tr tr
2211 tr tr

22 1 4n-6 r tr

22 ' bn-6 tr tr

22 : 5n-3 01 %+ 0.1 07 = 02°
22 @ 6n-3 07 + 03 45 = 08
241 tr tr
Unidentified 1.9 £ 05 15 £ 04

? Values represent means * S.E for 30 animals/group.
" Indicates significant difference from the control at the level of P<0.05.

¢ Indicates significant difference from the control at the level of P<0.01.
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Fig. 3. Electron photomicrograph, showing portions of muyofibrils and
sarcolemma of breast muscle cell in chicken (fed control feedstuff) after
freezing at —10°C for 3 days. Arrow shows broken sarcolemma.
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Fig. 4. Electron photomicrograph, showing portions of myofibrils and
sarcolemma of breast muscle cell in chicken (fed feedstuff with marine oil
emulsion) after freezing at -10C for 3 days. Arrow shows intact
sarcolemma.
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U SE4Y

D Az A2 24

FE9 T4 2522 AxE F54E T A5t Ay QX
A9 acyl-chain ¥X3EE FFA717] 9 AL FId. 437
3} TableEd A9 Zo] dizFo] ¥igt Axe AAA U9 acyl-chain® ¥
ZIEE F/HAR A¥FdAe EPAY DHASH 2 grEESAWAke] A
A FHHEEA AEE 54 A% TN ReE A€ (Table 1
0~13). |

AP A5 dxFo vlete PCAlA DHAZF 0.1414 1.3mol%E PE<Q]
7A9-= DHAZF 12914 10.7Tmol%Z S718kR et (Table 10). Table 112 PS¢}
PI¢) acyl-chain A& Bd9F3 glon 714 E¥sxrsl & DHAY A%
PSAME & 484 AEE FANHAE A5 1294 55mol%E %1‘7]'{5]'93‘1 PI
N E tracedlH 40mol%E F74tH T Table 122 §E9 4 52349
A8 AEY XA F LPCY SM9Y acyl-chain 248 veEI glow
LPCS 7% DHAZ} controldlX & 05mol% Foy APFAM = L5mol%E
vetden, dxd F vud gL 2L RgFa = SMS AS DHAE
W37l itk Table 13€ CL9) acyl-chain® EoF3 glen CLYA g &
AX A3} o] DHAY 05914 41mol%E 713t weld 2 494 A
g SENA FAFAE AF FEY FAH 252 AxGd EAsE AAR
o] YrHEESAYA 53] n-3 AgAte] ZA FBIEEA AETe] 9AA
Exsxyl AX3 Fobdu ¥ AZ:u QxAY ExiE FUhd we
NEE fEAo] viEetd FrdE2N U5 F 28 Az dyd g%
FAT $39 AsE #AY F e AR ArREY
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Table 10. Acyl chain composition of phosphatidyl choline (PC) and

phosphatidyl ethanolamine (PE) in loin of pig fed diets either without

(control) or with (exp) marine oil®

Composition (mol%)

Acyl chain PC PE

Control Exp Control Exp
14:0 02 £ 0.0 06 = 00° 30 £ 05 29 *+ 04
14:1 tr tr tr tr
16:0 296 * 22 459 + 02° 75 * 09 87 + 1.1
16: 1 08 £ 0.1 12 £ 01 24 T 0.1 21 * 03
17:0 04 *+ 00 05 £ 0.1 06 £ 00 10 £ 02
18:0 52 £ 03 37 £ 01  22*05 256 * 05
18:1 281 £ 06 144 £ 12° 133 £ 11 83 * 0.7
18 : 2n-6 316 £ 12 242 =12 216 * 22 112 + 07°
18 : 3n-3 04 = 0.0 03 % 01 03 £ 00 03 + 00
20:0 tr tr tr tr
20 : 1 01 = 00 03 = 01° 03 * 01 06 * 0.1
20 : 2n-6 tr tr tr tr
20 : 3n-6 04 = 01 03 * 0.1 09 * 01 06 *+ 00
20 : 4n-6 24 * 04 19+ 03 233+ 33 109 + 07°
20 : 5n-3 02 = 00 49 + 08 12 + 02 147 + 12°
22 : 0 tr tr tr tr
22 11 tr tr tr tr
22 . 4n-6 tr tr tr tr
22 : 5n-6 tr tr tr tr
22 : 5n-3 02 % 00 03 % 01 19 + 04 22 * 01
22 : 6n-3 01 £ 00 13 + 03° 12 02 107 + 13°
24 11 tr tr tr tr
Unidentified 03 * 0.1 02 * 0.0 03 £ 00 01 * 0.1

 Values represent means * S.E for 10 animals/group.

® Indicates significant difference from the control at the level of P<0.05.

¢ Indicates significant difference from the control at the level of P<0.01.
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Table 11. Acyl chain composition of phosphatidyl serine (PS) and
phosphatidyl inositol (PI) in loin of pig fed diets either without (control) or

with (exp) marine oil®

Composition (mol%)

Acyl chain PS PI

Control Exp Control Exp
14:0 118 + 41 76 £ 12 46 * 34 33 = 04
141 tr tr 01 = 01 tr
16 : 0 183 £ 33 21 £ 11 111 + 26 164 + 16
16 : 1 tr tr tr tr
17:0 08 + 04 19 + 02 05 + 05 15 £ 01
18:0 346 + 40 298 £ 32 516 £ 114 421 £ 19
18:1 195 = 1.8 160 £ 1.8 84 £ 31 102 *+ 05
18 : 2n-6 79 £ 1.7 68 £ 04 48 * 09 59 + 06
18 : 3n-3 tr tr Ctr tr
20: 0 tr tr 36 £ 34 04 + 02°
20 : 1 05 = 01 08 £ 00 07 = 06 04 + 02
20 2n-6 tr tr tr tr
20 : 3n-6 06 £ 03 08 + 0.0 06 *+ 03 10 £ 01
20 : 4n-6 29 * 07 25 * 04 101 £ 42 103 £ 1.1
20 : 5n-3 tr 40 * 0.6° tr 35 = 14°
22:0 03 + 03 07 £ 02 02 % 02 tr
220 1 08 £ 04 t° 29 £ 29 ¢
22 1 2n-6 01 % 00 tr’ 01 + 01 tr
22 4n-6 tr tr tr tr
22 : 5n-6 tr tr tr tr
22 : 5n-3 07 £ 01 11 £ 01 01 £ 01 10 * 0.1°
22 : 6n~-3 12 £ 02 55 £ 1.2° tr 40 = 05°
24 : 1 tr tr tr tr

+ 02 05 * 02 02 *

Unidentified 0.3

? Values represent means = SE for 10 animals/group.
b Indicates significant difference from the control at the level of P<0.05.

¢ Indicates significant difference from the control at the level of P<0.01.
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Table 12. Acyl chain composition of lysoglycerophosphocholine (LPC) and
sphingomyelin (SM) in loin of pig fed diets either without (control) or with

(exp) marine oil®

Acyl chain

14 :
14 :
16 :
16 :
17 :
18
18 :
18 :
18 :
2
20
20 :
20 :
20 :
20 :
22 :
22 :
22 :
22 :
22 :
22
22
24
Unidentified

0
1
0
1
0
0
1

2n-6
3n-3
0

1

2n-6
3n-6
4n-6
5n-3
0

1

2n-6
4n-6
5n-6
5n-3

6n-3

1

Composition (mol%)

LPC SM
Control Exp Control Exp
15 = 03 33 £ 09 tr tr
tr 0.1 £ 0.0° tr tr
397 * 46 496 * 05 147 £ 59 210 + 47
tr tr tr tr
07 £ 01 11 £ 01 08 = 01 09 + 01
99 £ 02 91 £ 13 599 * 022 542 £ 20
215 + 18 159 + 06 1.1 =03 16 = 02
236 * 30 03 = 0.0° 1.1 = 01 19 = 05
03 £ 0.0 02 * 00 tr tr
tr tr 34 £ 07 32 + 05
tr 04 + 01° tr tr
tr tr tr tr
04 £ 02 15 * 0.1° tr tr
12 £ 01 tr’ tr tr
tr 69 * 2.0° tr 01 % 01
03 £ 0.1 01 + 0.1 43 £ 12 29 + 04
tr tr tr tr
tr tr 13 + 05 07 + 0.1°
tr ir tr tr
tr tr tr tr
01 £ 00 03 * 0.0° tr tr
05 £ 0.1 15 + 02° tr tr
tr tr 136 * 55 136 * 1.7
05 * 01 03 = 00 . tr tr

? Values represent means £ SE for 10 animals/group.

b Indicates significant difference from the control at the level of P<0.05.

¢ Indicates significant difference from the control at the level of P<0.01.
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Table 13. Acyl chain composition of cardiolipin (CL) in loin of pig fed diets

either without (control) orwith (exp) marine oil®

Composition (mol%)

Acyl chain A CL
Control Exp

14:0 04 * 02 17 + 04°
14:1 tr tr
16:0 235 + 12 306 £ 09
16:1 15 £ 02 22 £ 03
17: 0 04 * 00 03 *+ 02
18:0 86 £ 07 85 + 13
18: 1 395 * 45 293 *+ 58
18 : 2n-6 190 £ 38 77 + 09°
18 : 3n-3 05 = 01 07 £ 0.1
20 : 0 01 + 00 0.1 £ 00
20 : 1 06 * 03 12 + 02°
20 : 2n-6 tr tr

20 : 3n-6 03 = 01 02 = 00
20 : 4n~6 38 + 1.1 14 £ 07
20 : 5n-3 03 + 02 40 £ 22
22 : 0 01 = 00 0.1 * 00
211 tr tr

22 4n-6 tr tr

22 * 5n—6 tr tr

22 : 5n-3 05 = 0.1 04 £ 02
22 : 6n-3 05 = 0.1 41 = 1.1°
24 11 tr tr
Unidentified 03 = 00 02 £ 00

3 Values represent means * S.E for 10 animals/group.
" Indicates significant difference from the control at the level of P<0.05.

© Indicates significant difference from the control at the level of P<0.01.

- 229 -



2) ME99) ultra structure &<
Agurwio et go] e APTY E4E -10TAA 38 ¥F F
e dAEstd SARY 2529 AxH waE #FHAY. AAAY
AL olgad ANTY ultra structured T|HAFEZA tERF} Y77
B g Axe SIFLE v L

= 9
T HE 54 2852A9 Az ¢43] dydgn
EANRSE debdise 9ok 3E Fig. 4914 E A9
emulsiond °] &3] AT APARE FAT §£9 T4 =524

© 9 M

2ol 4  3ee LelFI vk WA ¥ dPgoz
FAN £49 FAo) WEel M AsA @n e
ke AL AA DEA FAL 2A AT F g A

£ o
P
flo
M

- 230 -



Fig. 5. Electron photomicrograph, showing portions of myofibrils and
sarcolemma of breast muscle cell in loin of pig (fed control feedstuff) after
freezing at -10C for 3 days. Arrow shows broken sarcolemma. ‘
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Fig. 6. Electron photomicrograph, showing portions of myofibrils and
sarcolemma of breast muscle cell in loin of pig (fed feedstuff with marine
oil emulsion) after freezing at -10C for 3 days. Arrow shows intact
sarcolemma.
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3. A Ao gt drtRESA R 7HE £ AE WEY F4
7V SALHE

1) 9 EEFAPAY QA AR W3

Aol g o439 FANA FAT F UIERGAPALC] AS 4
7t 2823 ARG F AXAR dgHE AW 2L Table 149149}
2o R R A A$ COst FO groupdl Al Z+2h 1818 829} 16.7%
18:2n-62 1587 56%, 20:4n-6< 849} 35%, 22:5n-62 1.7#% 05%, 22:5n-3&
tra 0.7%, 22:5n-3& 029 1.3%, 22:6n-32 i 47%2A ddd EXE 1o
23 9o AFASZ CO groupd ¥de FO groupdlr EX3EY FI17}
HAF Aoz JeERGT

Table 14. Fatty acid composition of total phospholipids in breast of chicken
fed either corn oil (CO) or fish oil (FO) diets”

Composition (mol%)

Fatty acid CO FO

14:0 03 * 002 05 * 02
16:0 952 + 07 384 + 27
16:1 09 * 007 05 + 01
18:0 371 + 25 250 + 23
18 : 1 82+ 08 167 + 18°
18 : 2n-6 158 + 0.7 56 + 05°
18 : 3n-3 02 = 0.01 ‘ tr
2 : 4n-6 84 + 15 ‘ 35 = 04°
20 * 5n-3 tr 07 + 02°
2211 0.7 = 0.2 03 *+ 0.1
22 : 4n-6 04 * 0.08 tr°
22 : 5n-6 17 £ 08 05 + 02°
22 : 5n-3 02 * 003 13 + 03°
22 6n-3 tr 47 = 05°
Unidentified 19 + 1.1 23 * 05

# Values represent means = S.E for 5 chicken/group.
P Indicates significant difference from the control at the level of P<0.05.

“ Indicates significant difference from the control at the level of P<0.01.
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2) XA 235Y F/H8 EXARAY AT
Aolxd v trtEEsA L] A9 Jle 2523 AxRY Adxd=
o AA AgE Jelr] 9359 ABRZAE A% AU APa 2A4E
bWl Table 49} A8 AAH F §A9 7ts 2533 AT F AAH A%
A 24 BoFE Table 145 o) &3te] stel AT E Table 1594 FAISHA
A3 % F AXAY AHakE AR R oild] EAFE AR Ur
FABFom, AYPFA A dx2Fd S AWat mol%E A9 g vt
w2 BREEL AL il EAFE A@Ate R o] FAIESTE Table 15
oMt o] n-6 Ak ¥ 73 CO groupd] ®Iste n-3 AWAES ohaF
53 FO groupdlA EXsIA Ao 5ol Fow E3 EXsIE7} vff
L 226069 FstEe] mw$- ¥A JeGEIZA FO group?! AS FA19) 7t

22 AEY {344 A 719 AR Alsd.

r

L

Table 15. Affinity of dietary polyunsaturated fatty acid into membrane
phospholipids of chicken breast”

% Affinity

Fatty acid CO FO
18:1 28.7 4.0
18 2n-6 29.9 84.8
18 : 3n-3 - -

20 : 5n-3 - 16.7
22 1 6n-3 - 90.4

2 Values, which are higher than 100%, have been excluded because they

were synthesized from their precursors.
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D O7tEEsAe] SE 523 AE2Y AXAZ S 33

Aol Aakg o]gaea HE FAT F TP EF9 F
A 28423 AXS F AAAE AFHE AR4de 24 Table 169149 2
. OAEEHEAWAS A$ CO% FO growpdld ZHZE 181L 2199
14.0mol%, 18:2n-6+ 21.63} 15.7mol%, 20:4n-6+ 9.63 5.4mol%, 20:5n-3+ 0.6
7 8.0mol%, 22:5n-3% 0.9¢ 1.5mol%, 22:6n-3% 0.7% 4.8mol%E EFiL 3]
o CO group®l ¥ste] FO groupold EXFHE7F ¥ acyl-chaino] ZAl
Z718 Ao R JET)
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Table 16. Fatty acid composition of total phospholipids in loin of pig fed
either corn oil (CO) or fish oil (FO) diets”

Composition (mol%)

Fatty acid CO FO

14:0 14 £ 02 25 + 0.1
16:0 163 *+ 44 255 + 1.3
16:1 05 £ 03 11 £ 03
17: 0 06 + 0.1 12 £ 01°
18 : 0 168 + 29 154 £ 01
18: 1 219 * 18 140 + 04°
18 : 2n-6 216 £ 36 157 £ 08
18 : 3n-3 07 + 03 03 + 00°
20: 0 11+ 01 04 + 01°
20 : 1 05 * 04 07 + 04
20 : 3n-6 2.0 £ 10 01 + 01
20 : 4n-6 96 * 2.3 54 + 08
20 : 5n-3 06 = 04 80 £ 04°
22: 0 07 = 05 03 + 01
220 1 35 + 26 24 + 02
22 2n-6 03 + 0.2 03 + 0.3
22 : 5n-3 09 £ 02 15 £ 06
22 : 6n-3 07 £ 01 48 + 02°
241 02 + 01 05 £ 02
Unidentified 02 + 0.1 01 + 01

* Values represent means = S.E for 5 animals/group.
® Indicates significant difference from the control at the level of P<0.05.

¢ Indicates significant difference from the control at the level of P<0.01.
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2) SEANA AAA 23 F/14 BXIHATAY AT

AolA AW grtEEagA el §E9 T4 2523 AZY AXA=RY
AE A8 Jedr] Y3t ARZAE 9 ALY A 248 JEN
Table 49+ AR AH F 589 54 823 Az F AFY At =
A& BAFE Table 163 ©]43t9 138 ATE Table 17914 FEAHAG.
A58 %E £ AR A4 (Table 16) & AES oild] EASHE P4t
(Table 4) 22 po] FAEHOH, APFA AF 2z EAsts AW
mol%E AF VoA REL AEE oild] EAFE AWALZ o] BA
3ttt Table 179149 2ol n-6 A|%4HE o3 343 CO groupel ¥34
n-3 AFAS B FH3 FO groupdH EXFA ALY Hsge] o &
3 B¥szrl uj$ ¥& 226n-69 HstHel wle A JUEUEEAN FO
groupd! A §E9 42 AT FE54 ZA 98 AR ArdEY

Table 17. Affinity of dietary polyunsaturated fatty acid into membrane
phospholipids of pig loin®

% Affinity

Fatty acid CcO FO
18 :1 77.0 57.0
18 : 2n-6 41.0 -
18 : 3n-3 - -
20 : 5n-3 - -
22 6n-3 - 79.0

? Values, which are higher than 100%, have been excluded because they

were synthesized from their precursors.:
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4 AEY $354 Fe 98 AZ9 T4 cholesterol®) T4 A sl
7t ALY

D) n-3 t7tEESFA LY SH 71E 2§ AZURY 2w

Table 40]A¢} 7ol n-3 ExgAdale] #A FH¥ fish oil (FO)
emulsion® & Z A AT (exp) & AR} WERTF (control) &3 AL&T
AR FAANEE FAT $A9 7tE KUY AFED F AAAY &A=
ExsAite]l 24& Table 187 o). Fish oil emulsion Al8E F3 2
F ANF SAXANEE FAE groupel vl TrtEFE R A IA FrbE YR
53] n-3 At F BEx=Ee /1 & 43S S+ DHAY Ao ZA
Vet et olEd Ade BEIAWA Frle WE cholesterol?d) 7HAE T
G F e AR 2 5 Qi

l

e ofy

Table 18. Fatty acid composition of total phospholipids in breast of chicken

fed either control or experimental diets®

Composition (mol2%)

Fatty acid”® . . Control Exp

16: 0 283 £ 25 335 + 27
18:0 392 + 29 274 + 15
18:1 73 £ 05 173 + 07°
18 : 2n-6 105 + 08 53 = 06°
20 : 4n-6 64 £ 0.7 27 + 04°
20 : 5n-3 tr 08 + 02°
22 : 5n-6 15 + 05 03 = 02°
22 © 5n-3 02 * 01 12 + 03¢
22 6n-3 tr 35 * 05°

* Values represent means T SE for 5 animals/group.
» Minor fatty acids have been excluded from the table,
¢ Indicates significant difference from the control at the level of P<0.05.

4 Indicates significant difference from the control at the level of P<0.01.
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2) A9 7ts23 4 cholesterold) W3}

n-3 HIFEEEAP4e] T4 #F-8 fish oil (FO) emulsion® ©]434
ZAT ARE FAT SAY JtE % AT EA8E cholesterolS: YuEA]
%4 SAHAALE (contro) & F9¢ T vy A= Table 199 2} o}
Tl Zo] FO grouplA cholesterol®] o] #93tAl A3k (93.190)
A 774mg/100g tissue), FA AL F98 Zo]7} §ilt}t. Cholesterol®] Z4&E
Az FE3Ae F7HE ZHALte A 448t £ W ExgAst 549
o WE $A e %Y AW BEIE FIIE A8ty A sk 2% A
¥ cholesterole] ZHAHERM MNEY {549 Frtd A 748 Aoz
Atz €T

Table 19. Cholesterol content in breast of chicken fed either control or

experimental diets®

Composition
Control ' Exp
Cholesterol (mg/100g tissue) 931 + 27 774 £ 07°
Total lipid (g/100g tissue) 1.5 £ 0.02 1.5 + 0.04

? Values represent means = S.E for 5 animals/group.

b Indicates significant difference from the control at the level of P<0.05.
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1) n-3 Bt EXFA RN SE T4 28 AX YR vt

$€ A48S A8 Table 49148} Zo] n-3 EXX YA B4 FHH
fish oil (FO) & o]43] emulsion®® ZA§ AATE A9 FO oA
tallows AH43% 274 SEAZEE Table 33 o] XA It U2+
(control) & A&} AT (exp) & SEARE F9% SF9 T4 59
AZY 2 AXAd EAstE SEHAPA AL Table 203 2tk Fish
oil emulsion ALEE F93% A X7 E SEAEE F9F groupd 98 o
HEEsA YAl A FEYER 53 n-3 AW F EXsxY A E o
& FE DHAS) 240 2 F7sAn. clgj@ 2dhe BEHAPY 37}
ol m& cholesterol®) RAETE AFT 4 & AU 257D & ot

Table 20. Fatty acid composition of total phospholipids in loin of pig fed

either control or experimental diets”

Composition (mol%)

Fatty acid” Control

Exp
16 : 0 142 + 24 : 234 *+ 15°
18 : 0 187+ 25 137 + 04
18:1 - 195 + 2.3 148 * 07
18 : 2n-6 103 + 26 154 * 05
20 : 4n-6 32 + 05 62 + 06
20 : 5n-3 tr 58 + 06
22 : 5n-3 tr 08 * 02°
22 : 6n-3 tr 37 + 05"

* Values represent means *= S.E for 5 animals/group.
b Minor fatty acids have been excluded from the table.
© Indicates significant difference from the control at the level of P<0.05.

d Indicates significant difference from the control at the level of P<0.01.
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2) $E9 4 2523 4 cholesterol®] ¥3} ‘

n-3 THEEEX W] #A ##¥ fish oil (FO) emulsiond °]-83H4
ZAY AYTF (exp) & AEE FAT T A & AX A&
cholesterol& FO tAl tallow& AM&# thET (control) & &EARE FAF
Fo} wlmy AFE Table 217 2o 0}311 A 9} ol AT
cholesterol®] #o] 60.8914 54.9mg/100g tissue® £938A 7 :“:?5}%%.‘_ FX13
L {3 WIE BAFRA gyt BEIA PN 9% cholesterol®) &
AEL FE549 F7HE ALt A d4sted £ o, EXEgAEY 59
o Be §= 4 S5 AN E33x 72 A% §E 54 25 A
¥} cholesterole] ZHAHE2A A Edt 549 Zrle ZA g% Qo=
8 & Aok '

Table 21. Cholesterol content in loin of pig fed either control or experimental
diets®

| ”Composition
Control ‘ : Exp
:Cholesterol (mg/100g tissue) 608 * 04 549 + 03°
Total lipid (g/100g tissue) ‘ 1.3 £ 0.008 ‘ 1.3 = 0.016

? Values represent means £ SE for 5 animals/group.

b Indicates significant difference from the control at the level of P<0.05.
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o AFe aAzEE 53 AEXH {54 (membrane fluidity) & 324 F7}
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A1d A 4

WTO AAzAN 28 FY&HFE] WFLE FAHT de AN
Y FHF9 2FAE AASL BEL L F/AAE AL v$ Fa6.
ol H3td 53] AWy v WAE T SH ARH AL
AlFE FAeIth ALY AHE BAIBEA HEY REY FE AT
2 AE7F Rew, A % AT FAASFAE o] &3 Auix] g3o) o @
THAE Fo] RNEHIL ot ol /9 AAY FAL A AQ g3}
2L 759 4 2AAEHLE FYAA SEAH R A g FREdY e
AEE AT3A Radow, 53] F4td S99 Axu dF f9L 7leFoe

2 v olgE FAR Fotdrk. T AS B AFALsIs] A QF
A7 Bag vyt ew  miEoy stk TANA B ATE S At
stz st AEHR FARE AEFS QS HT AEE dNey A4z
ek A3 E EE3A RSP T2 FoA RuEHI: Qe B AT @
d 2e AFE 72 d7dne 3}

LRAFUY AFE FIH B 0#?2'% °3‘H Atg S Bt 4%
FA4HE) EPAS} DHA %9 n-3 EXIAYAE dA3] F/AIE 7€ 7
Wit S A o8 e EAL I5 }ai o, 53 F4E 7R 4
2o g 2naY) &7 FE ATAYUAE A 2N s5dithe
HqA ZAY AF7AAY 712APEHE 5% Ve FHoE §& AR &
€28 F 30& AR ArdEY. B 978 B39 AFAH] Fojd FAES
MEIERZA 8 ve 4 w719 FA AAY GuHE 59 5253
7198 ¢ 3& AL AlgdY

l

- 248 -



1. §F9 As BHAE 93 "aQ FAE Ede 28 AFEY #9
7}, SALE

SAANE Ysle aslAl A Ethoxyquin, Tocopherol, Ascorbate,
Xanthophyll, @4t8}A] Mixture (4% FAAAE L WL ¥ 5
liposome (Casein: MG: Lecithin, 1:1:1) &2 ZAEA|Z 3 Table 13 22 4y
o2 SAE NEAEE ZASAT AT 1648 #4 60FF Control, group
1 (Ethoxyquin ¥+), group 2 (Tocopherol $F), group 3 (Ascorbate &),
group 4 (Xanthophyll &), group 5 (4% FAEAE 2 W& EMixture
stel ) 5 6 grouwpe® hre] 2 groupd 10vke}H o2 Ursieh Group
194 group 5 7HA1& 2 groupdl HFHE= FASA 0.3%(wt.%)< liposome
02 HIsystemS ML T ABRHEA A 433 AFFEZA 2
FASAE] FE3 SAY ZTHATYE #9492 F AEESE sk
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Table 1. Composition of diet for chicken®

Group Control | Group 1 | Group 2 | Group 3 | Group 4 | Group 5

459 (n=10) (n=10) (n=10) (n=10) (n=10) (n=10)
STT 30.0 30.0 30.0 30.0 30.0 30.0
oy 39.8 39.8 39.8 39.8 39.8 39.8
o) 74t 15.6 15.6 15.6 15.6 156 15.6
SEE 2.0 2.0 2.0 2.0 2.0 2.0
=25dd 2.8 2.8 2.8 2.8 2.8 2.8
A F8} 12 1.2 1.2 1.2 1.2 1.2
A 34 0.6 0.6 06 0.6 0.6 0.6
A 0.2 0.2 0.2 0.2 0.2 0.2
A 1.0 1.0 1.0 1.0 1.0 1.0
AiLE 1.0 1.0 1.0 1.0 1.0 1.0

= 2.0 2.0 .20 2.0 2.0 2.0

g2 0.05 0.05 0.05 0.05 0.05 0.05
W el 0.05 0.05 0.05 0.05 0.05 0.05
g} o] 4l 022 - 0.22 0.22 0.22 0.22 0.22
v 1 0.6 0.6 0.6 0.6 0.6 0.6
t}o] Al =¥ 0.3 0.3 0.3 0.3 0.3 0.3
W x| d 0.17 0.17 0.17 0.17 0.17 0.17
e R 0.315 0.015 0.015 0.015 0.015 0.015
W 2)-K 0.05 0.05 0.05 0.05 0.05 0.05
4g3tzd 0.21 0.21 0.21 0.21 0.21 0.21
o 1.8 1.8 1.8 1.8 1.8 1.8
gab-gl 0.035 0.035 0.035 0.035 0.035 0.035
Ethoxyquin 0.0 0.3 0.0 0.0 0.0 0.0
Tocopherol 0.0 0.0 0.3 0.0 0.0 0.0
Ascorbate 0.0 0.0 0.0 0.3 0.0 0.0
Xanthophyll 0.0 0.0 0.0 0.0 0.3 0.0
BAL3
A 0.0 0.0 0.0 00 0.0 03
% Al 100.0 100.0 100.0 100.0 100.0 100.0

? Values represent weight %.
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 SE4Y

SEAYE Y5t 3F4AEA2A  Ethoxyquin, Tocopherol, Ascorbate,
Xanthophyll, #4tslA] Mixture (4%F9 FHiAE 2L ¥LE2 EF) 5&
liposome (Caseint MG: Lecithin, 1:1:1) 22 Z#A|7] F Table 29 & W
o2 HE4 ANPARE ZASAY. AT 3BY¥Y &= 30FEF Control, group
1 (Ethoxyquin &), group 2 (Tocopherol &), group 3 (Ascorbate &),
group 4 (Xanthophyll ¥), group 5 (459 FASA Mixture FF) 5 6
groupL 2 o] 2z groupd SrtEY o2 YA Group 1414 group 5 7+
AE Z} groupdl AFHE FAEA 05%(wt.%)S liposome L2 X2 Fsystem
& NEF T AARZAECA AV 553 AMRIERA 4 gAstAEo] F
3 §E9 SHAZYRE FY9E F =S FATh

Table 2. Composition of diet for pig*

Group Control | Group 1 | Group 2 | Group 3 | Group 4 | Group 5
A8 (n=h) (n=b) (n=5) (n=5) (n=5) (n=H)
ST 20.0 20.0 200 20.0 20.0 20.0
el 405 40.0 40.0 40.0 40.0 40.0

4t 194 194 194 194 | 194 194
Ry 7.0 7.0 7.0 7.0 7.0 7.0
o]+ 4.0 4.0 4.0 4.0 4.0 4,0
) Fat 3.0 3.0 3.0 3.0 3.0 3.0
gl 2.0 2.0 2.0 2.0 2.0 2.0
A5 1.6 1.6 1.6 1.6 16 16
T} o] A A€} 0.6 0.6 0.6 0.6 0.6 0.6
A 3| 05 |- 05 - 05 05 0.5 05
M- 48 0.48 0.48 0.48 0.48 0.48
o e | O ' ' ‘ ' '
g-o] 4l 0.35 0.35 0.35 0.35 0.35 0.35
o= 0.3 0.3 0.3 0.3 0.3 0.3
)z ed 0.17 0.17 0.17 0.17 0.17 0.17
g4 0.10 0.10 0.10 0.10 0.10 0.10
Ethoxyquin 0.0 0.5 00 | 0.0 0.0 0.0
Tocopherol 0.0 0.0 05 0.0 0.0 0.0
Ascorbate 0.0 0.0 0.0 05 0.0 0.0
Xanthophyll 0.0 00 0.0 00 | 0.5 0.0
g2k3} A ' :

s 00 0.0 00 0.0 00 05
¥ A | 1000 | 1000 | 1000 | 1000 | 1000 | 1000

* Values represent weight %.
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2. §%9 A% 43 WNE 374
7% 47449

A%199% @ $SAE Control, Ethoxyquin, Tocopherol, Ascorbate,
Xanthophyll, 3438 Mixture & 67 T2 Uyo] 457 ALSbE wig 1A
& A Unx REL BT FAE 7 9 ALE HdAv e A
o) ZIZvE R 0Y, 39, 64, 997t BAFEHG. 4 ARE olfdtd 7
Azl S L= ASHE APE FP3A.

1) 47} (Acid Value) A3@: AOAC Official methodg o} &3t f4] 1g
Zd a9 e FEAARAE FEstEd 83 KOHY megs
& S35 A.
Reagents
0.IN alcoholic potassium hydroxide solution.
Alcohol-ether mixture: $U3 volumed] alcohol-ether 100mlel
1% phenolphthalein  solution 03ml %3 01N alcoholic
potassium hydroxide solution® % BALE Hu7tx] H7&
t} (1% Phenolphthalein solution in alcohol).

Determination ,
1. Sample 3gol 30ml®] alcohol-ether mixture® ¥ 31 magnetic
barg °o| & & Z {fAch
2. 1% Phenolphthalein solution in alcohold 34-& #7}3tdl,
3. 0.IN alcoholic potassium hydroxide solution&2 A 3l=, Agh
BEE o] 1027 X2 WE end pointE e,

2) Peroxide Value 2%: AOAC Official method® ©) &3l #A lkg
3 YA 3= iodinemilliequivalentsE &3 3ttt

3)  Malondialdehyde(MDA) Value 4A3: MDA EF{&9L
1,1,3,3~-tetramethoxypropane (TMP)& °o]&stdzAs 4t 1mMe
TMPZ 0.0IN HCI 100mldl H¥AF 50C9 #F&F=xoA 60&3 7t
FEsstdn. JeEdE 01mle) TMPEYE 115% KCl 49
(pH8-10) 100mld]l 3BXAlA MDARFELRE Axsiyel. o3
26nmelA} MDA F3=& % g MDA® molar extinction
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coefficient o} 98] A& FEE AN BEFFHE FAAFHA,

Thiobarbituric acid(TBA) test® sample?} sodium dodecyl
sulfate(SDS), acetic acid, TBA(in 0.01M NaDH) £ & o]&3 4
FHTY & ANeE 95C o g2F2dA 6087 g AHT A
24 WZAIZIE butanolpyridine EFEHIA FHFE TPIF
AAE314538mmA A FEFqe) FHEE A3 JF4E BET
A7 ¥ wste] MDA ¥ A&

4 $EYY

AEBLdE @ S8 Contfol, Ethoxyquin, Tocopherol, Ascorbate,
Xanthophyll, &4t8Mixture 5 67) o & UFo] 5537 ASEE wel 742
< A YR FEE BF #A43se 2 T ASE HdAWYeA A
=of 717ZPE 2 09, 3¢, 6¥, 947t HXEAH. 2 ANEE o)&3d V|l
Asto] FFL L ANVY AP SANYEHR e PYoR FYsignh

D A7F (Acid Value) A48 =89 A7FE A998t AOAC
Official method& °©1439 4 1g Fo FHHol e FEX 4t
& F3Ele=d 8% KOHO mgFE 4

2) Peroxide Value A¥: AOAC Official method& ©]&39 RX lkg
3 FA 3= iodined) milliequivalents® &334 ).

3) Malondialdehyde(MDA) Value 43¥: =59 MDAE FA37]19%
Thiobarbituric  acid(TBA) test®  sampled} sodlum dodecyl
sulfate(SDS), acetic acid, TBA(in 0.01M NaDH) £ %-& o] &3¢
FHTS 2 WEE 965CY FEFRdA 6087 g AHT A
20X WZAZ1E butanolpyridine EF-& X FTHFE EZHAF
AAEY3H9538mmA A FEF A9 FREE FAHst wE IR
MDA EF5/d3 Wlawsted MDA ¥ A&sH

r,>: Ul
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A3AE d7EY R 1

L &89 AW A3 g

N\

3
7t SAAE

%A 6 group (Control, Ethoxyquin &% group, Tocopherol & group,
Ascorbate &% group, Xanthophyll 3% group, 459 34t3l] Mixture
group) & 457+ AMSE F =A9 Acid value, Peroxide value, MDA
(TBA-reactive substances) valueE 7% A& Table 3¢ Zth. Table 3
Xt o] FAFAE GA FYAR F$ Controld]l ¥3t] Acid value,
Peroxide value, MDA (TBA-reactive substances) valueZ} 27 @gton E3|
group 591 2% M ¥ FAE BAFEIA o8 7HA] FAsAE EFE
ZE st FSAAE MALTE AE HoFR 3o
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Table 3. Values of acid, peroxide and MDA of chicken meat from chicken

fed with feedstuffs including antioxidant for 4 weeks”

Vale| Peroxide . MDA
Group™ (meg/kg tissue) _ (nmol/g tissue)
 Control 34 + 004 | - 41 % 01 2122 £100

(n=10)
Group 1 ' ’ ‘ ‘
17 =01 - 15 + 0.1 101.0 + 27 .
(n=10)
Group 2 15 * 01 17 £ 0001 996 + 04
(n=10) ‘
Group 3 16 £ 0003 12 *+ 01 9%.2 + 0.1
(n=10) ‘ ‘
Group 4 : :
14 * 01 4 £ 0, 442 + 06
(n=10) 14 % 03
Group 5 10 + 01 13 * 004 703 + 05
(n=10)

® Values represent means + S.E. for 10 animals/group, and were

measured right after slaughtering chicken. ,

> Control group does not include any antioxidant; group 1 includes
Ethoxyquin; group 2 includes Tocopherol; group 3 includes Ascorbate;
group 4 includes Xanthophyll, group 5 includes mixture with 4
antioxidants.
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4 SEdd

$E 6 group (Control, Ethoxyquin %% group, Tocopherol ¥+ group,
Ascorbate 3% group, Xanthophyll &+ group, 4%¢) #4384 Mixture ¥+
group)& 557+ AMYE F EAS  Acid value, Peroxide value, MDA
(TBA-reactive substances) value® &A% @I Table 49 At F4b3
A ST 594170 A$ Controlel ¥w3te] Acid value, Peroxide value,
MDA (TBA-reactive substances) value7t HHi&o2 A3 wgton =3
group 5% A% 71 ¥e& FAE BAFRIAN oF 7Hx] FAFgAE EFT
A% i3 H5EHE NALTE AME BaF3 3lth(Table 4).

Table 4. Values of acid, peroxide and MDA of pork from pig fed with

feedstuffs including antioxidant for 5 weeks”

Value Acid Peroxide MDA

Group™ (meqg/kg tissue) (nmol/g tissue)
Control 38 + 01 20 + 0.1 2530 +68.8
(n=5)

Group 1 .

30 + 04 1.3 £ 0.1 1718 * 385

(n=5)

Group 2 28 + 02 13 = 01 848 + 89
(n=5)

Group 3 29 + 02 16 = 05 2023 = 625
(n=5H)

Group 4 24 + 00 15 + 03 2125 + 682
(n=5) -
Group 5 20 * 02 13 = 01 73 £ 155
(n=5)

2 Values represent means = S.E. for 5 animals/group, and were measured
right after slaughtering pig.

P Control group does not include any antioxidant; group 1 includes
Ethoxyquin; group 2 includes Tocopherol; group 3 includes Ascorbate;
group 4 includes Xanthophyll, group 5 includes mixture with 4
antioxidants.
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2. AQA A3 A9 Ao wE VI1E §5F9) AAE W
7t SALY

4%+ A3t S 6 group (Control, Ethoxyquin #-# group, Tocopherol
34 group, Ascorbate ¥ group, Xanthophyll &+ group, 4% #AtsiA]
Mixture 4 group)S EAEE 3, 6, 99 7+H2S=2 Acid value, Peroxide
value, MDA valueE 3% ZA3= Table 5, 6, 73 2t}

Table 59148} o] AF7)zke] F71%ol e Acid valueZt A& F7hst
7 9oy FAGAZ A FYA7 A% Controldl ¥ Acid valuest =
E grouplA ke m E3 group 591 B¢ M Ee FAE HAFEEA
g 7}x FASAE EFE A$ Acid value ZAEAFHI}E FoHETE AME
HeFEa o

Table 601419} o] AA77ke] F718e] wel Peroxide valueZt A& F
Asta ot FARAE A FY9A AF Controle]l ¥t Peroxide
value7} 2 E groupdll A 2tem E3) group 5% 3% 7P ¥ FAE B
FozA 42 74A FAAE EFY A S Peroxide value iR I 44
o2 AFYTHE AHAE HAFD vk o o

Table 7904 ¢k zo)] AA7Izkol wel MDA value7t AAH o2 F7heia
9o} gastAE SAd YA A$ Controldl ¥]5t4 MDA value?t ZE
groupol A ¥stem E3) group 5% AF 7HF ¢ F£AE RAFERA o7
74A] AAEAS EHT AS MDA valueZt A% ZadoE A4S BRYFH
At
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Table 5. Acid values during 3, 6, 9 days of storage of chicken meat from
chicken fed with feedstuffs including antioxidant for 4 weeks’

torage period
(day) 3 6 ?

Group ,

Control 253 + 0.02 387 + 0.04 1775 = 0.2

(n=10)

Group 1 182 + 0.03 232 *+ 0.1 451 £ 02

(n=10)

Group 2 164 * 003 305 + 0.1 513 = 01

(n=10)

Group 3 131 * 01 239 + 0.03 462 * 0.1

(n=10)

Group 4 119 + 001 233 + 04 525 + 02

(n=10)

Group 5 126 + 0.04 256 * 01 487 = 0.1

(n=10)

* Values represent means = SE. for 10 animals/group.

> Control group does not include any antioxidant; group 1 includes
Ethoxyquin;, group 2 includes Tocopherol, group 3 includes Ascorbate;

" group 4 includes Xanthophyll, group 5 includes mixture with 4
antioxidants.
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Table 6. Peroxide values during 3, 6, 9 days of storage of chicken meat
from chicken fed with feedstuffs including antioxidant for 4 weeks® -

Storage period

(day) 3 6 9

Groupb

Control 65 £ 02 80 = 001 12.2 =-0.003
(n=10)
Group 1 N N N
(n=10) 24 £ 0.1 38 £ 01 B2 £ 02
Group 2 . 4 N
(n=10) 23 £ 01 39 £ 01 67 £ 01
Group 3 24 * 01 42 + 001 89 * 0.1
(n=10)
Group 4 30 * 0003 57 + 01 82 + 002
(n=10) ‘
Group 5 4 . N
e 10) 16 * 01 18 * 01 22 * 02

? Values represent means = SE. for 10 animals/group.
> Control group does not include any antioxidant; group 1 includes
Ethoxyquin; group 2 includes Tocopherol; group. 3 includes Ascorbate;
group 4 includes 'Xanthophyll; grdup 5 inéludes mixture with 4

antioxidants.
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Table 7. MDA: values during 3, 6, 9 days of storage of chicken meat from
chicken fed with feedstuffs including antioxidant for 4 weeks®

Storage p&rio%l
ay 3 6 9
b
Group
1 .
Contro 2600 + 44 2858 + 26 3023 * 29
(n=10)
Group 1 1202 * 121 1514 + 02 2042 + 04
(n=10)
— 2
Group 1244 + 06 1413 + 03 1704 *+ 02
(n=10)
~ Group 3 1385 * 232 1506 * 85 2124 * 04
(n=10)
4
Group 1214 = 14 | 1582 * 51 1974 + 17
(n=10)
Group 5 23 = 96 1052 + 54 1236 + 05
(n=10)

? Values represent means = S.E. for 10 animals/group.

b Controlr group does not include any antioxidant; group 1 includes
Ethoxyquin; group 2 includes Tocopherol, group 3 includes 'Ascorbate;
group 4 includes Xanthophyll; group 5 includes mixture with 4
antioxidants.
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U SELE

$E 6 group® & 557 A% F(Control, Ethoxyquin ¥ group,
Tocopherol % group, Ascorbate ¥ group, Xanthophyll & group, 4%
A 3kA] Mixture T group)EHMER 3, 6, 94 HFSE  Acid value,
Peroxide value, MDA value® &33 A3 Table 8 9, 103 #oh.
Table 8o A8} o) A7 7o) Z718te] Wt Acid valueZt A& F713
o oy gagAE S5 FUA2 A$ Controldl ¥ Acid value?l =
E groupdlA #tom SAYAS-9 2o 53] group 5U A N L 5
74% HaFrax o 71X FASAE TFYE A9 Acd value ZFAE I}
ZFteths A g 2953 vt
Table 991218} Zo] AA7|zke] F71go] wte} Peroxide valueZt A& F
7}ehaL ;,10‘4 FAHAE & Y22 4§ Controlel WlEte] Peroxide
valueZt ZE groupdlA ®gkem &3 group 590 A 7MY w& FAE 2
Fozx o8 743 FAFAE £33 79 Peroxide value AR A A F
o2 ZALdriE AL S BAFa Qi
SAS Ao Mg o] Table 10914+ AA77ke) wte}l MDA value?}
AAHLR 8T AQod FUSAE SA) #9A2 F$ Controlol] )
3t} MDA valueZ7tb 2E groupol A ®¢ten 53] group 5% A% 7HE @2
38 HAFnaA oy 7tx FASFAE EFE A9 MDA valueZt 9%

Zadgs AN 9FHFD 3
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Table 8. Acid values during 3, 6, 9 days of storage of pork from pig fed

with feedstuffs including antioxidant for 5 weeks’

Storage period
(day) 3 6 9
Group
Control 101 + 07 131 + 06 160 * 03
(n=10)
Group 1 75 + 14 97 + 25 125 + 14
(n=10)
2
Group 63 + 05 88 * 04 107 *+ 0.1
(n=10)
Group 3 80 + 09 101 + 07 138 * 15
(n=10)
4
Group 82 *+ 05 125 + 0.1 147 + 05
(n=10)
Group 5
42 + 02 67 + 1.0 2+ 3
(n=10) 82 = 31

# Values represent means £ S.E. for 5 animals/group.

> Control group does not include any antioxidant; group 1 includes
Ethoxyquin; group 2 includes Tocopherol; group 3 includes Ascorbate;
group 4 includes Xanthophyll, group 5 includes mixture with 4
antioxidants.
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Table 9. Peroxide values during 3, 6, 9 days of storage of pork from pig
fed with feedstuffs including antioxidant for 5 weeks®

Storage period
(day) 3 6 9
Group l

Control 31 + 01 66 * 03 67 + 08
(n=10)
Group 1 16 + 01 17 + 04 24 * 04
(n=10) o - —
Group 2

6 T 0. 8 0. 2 £ 0
(n=10) ool i i o
Group 3 +

6+ 01 28 + 02 41 = 0.
(n=10) =0 ’ -
Group 4 +

1+ 02 35 * 0. 38 £ L
(n=10) =0 > Y
Group 5 15 + 05 17 + 05 20 = 02
(n=10)

* Values represent means = S.E. for 5 animals/group.

> Control group does not include any antioxidant; group 1 includes
Ethoxyquin;, group 2 includes Tocopherol, group 3 includes Ascorbate;
group 4 includes Xanthophyll; group 5 includes mixture with 4

antioxidants.
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Table 10. MDA values during 3, 6, 9 days of storage of pork from pig fed

with feedstuffs including antioxidant for 5 weeks”

Storage p(egiocg |
Groupb

Control 2780 = 202 | 2875 * 136 | 3083 * 121
(n=10)

(n=10)

Group 2 950 + 130 1075 + 234 1216 = 178
(n=10)

Group 3 2953 + 467 2202 + 297 2450 = 380
(n=10)

(n=10)

Group 5 821 * 97 | 1018 + 173 | 1184 * 216
(n=10)

® Values represent means * S.E. for 5 animals/group.

® Control group does not include any antioxidant; group 1 includes
Ethoxyquin; group 2 includes Tocopherol; group 3 includes Ascorbate;
group 4 includes Xanthophyll, group 5 includes mixture with 4
antioxidants.
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