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E #  TISANYO—TY (Ple) [FHRNMENGEIOY IO FERISIMRERL, PILYNACI—RD
CEPTHICFHATESDTRMNDD. RBOKDBIUHAEDYU VEEE (PL), #IC Pls DEMZERN.
ROPLEBHDRAT Y IZTUY (19%) (& ftbD 3 DOHAREE 6%) [CHRNTZ2IZFNTVE.
EPLO2A%N IS /—IL7ZYTSARO—Y (PisEtn), 6%HN3IUYTSZXYO—4"Y (PIsCho)
THolz. LRTIE PIsCho & PIsEtn @ 1.8 B <EENTLIZN, EETHE PIsCho & PIsktn RBIES
FENTWVEZ. Pls OIEIMBEEERCLTE, RTEN-BRD20:49022: 41538, EHETE18:1H5%
<RESNEZ. BEIY/—UBEES (8PIsEtni) CARRISY./ /LB (5 PlsChofl) %R
ARUN=E AMBL, NFHY, PEMYBLUBRDBTDIEICROBRETSANVO—T VB8N %=
BHIRARTELZ. K, LAREEREBOBLUEAEREDEVICLD PLERDOESFD LY, RBER
EUTZ Pls D#tHISIRE U TEETH D I ENERTEZ.

BARSBEZRE|ES5 (2), 153-161, 2014

REBC FRINEERENDRA LTz, BENEEMH
BERITZHMBTHD, DHBTEN 1 BPVDEHT
END. BBROREFEERICHNTEL, BACULTOFA
CERELTHOST, TOEMFABENKRDONTNS.
IMETIZ Yunoki SIFRBOE(CT—7 /LI VisED
—BTHBDTSIATO—TY (Pls) PR T+ YIMEET
HDA7rVIZTTUY (SM) DBEEICSEN, Bk
DUYEBHEBERIUVTERTEAZEARULTWVWS
(Yunoki 5 2008).

UVEBER, UYBOT/FEEITIRFILESDRS
EExESL, —RICEITURUYESDIUROU VEE
EREFPZ /PID-ITHBIAT 131 RBEESD
A7 vyIUVEBEBICKELDEENSD. JUEOUVEE
BlFU VBT ATIIENSBRDEKEESDDBRERICKD
THEEIN, RRA77FINIUV(PC), RAT7FII
I5./—=)VFPZY (PE), RRTPFIItEUY (PS) &
HEETD. EFERICPNTINSDOU VBB GERRE
R UREE=#in g 21RAEIBO TS, = 5ITHEEF,
UYRBEFRABRERFEREZE I DT ENBESHIC
BOTETHED, 2R KRG UYF U PRELYF VI
BNT, MPILAFO0—JUETER (Greten © 1980 ;
Kesaniemi & Grundy 1986 ; O'Brrien & Andrews
1993), sEHE@LEER (Ueda 52011) HREENT
Wa.

IR VBB THD Pls FEFERICSWNTIEMD
BEEE IO, BEBICETEL TS (Brites 5 2004). Pls
DEFEREIEN DOHODHERICBNTEBNRH SN TH
D, EfRBLEOSEREOME (Maeba 5 2007) ® 7L
WA T —BERAIE BB O (Ginsberg 5 1995, 1998 ;
Han 5 2001) TRAL TV ZEDS, CNSERROFIE
EESLTVNSTEDTREBENTWVS. &2, URSER
S C&oTERESNETILY N Y —RBOEORENE
THdD7Z0A RBOEED Pls DEEFRSICK > THIH
TNBDEPREENTNS (Ifuku 5 2012 ; Katafuchi
52012). L DAREFEHDSD Pls LZDfhU Vi
BOHBHRINEFHICES T EERBLTND.

Pls DitisIRERE U TIEEPEROBRER[CEesH
DIFESNDD, FERREMENRELTLE, DYHRD
BEZRANDIEER#ICH Iz, FIT, HLERMT
ZEHOBSVEMMEY VIBERE U CHREBOHAMEEE
DICATEENHET D/2HICY VBEHEMIC DN THREL
7Z. T BBOOSEEMBEERMC LTRSS
& Pls DFARZETMH/Z.

MR ELUFE

1. R
BRG, BERSREANTASIOBRSETI—Y
62%. MBS 20%, BYEAEE 6% SMBET

BEEE I (fax : 072-661-2598, e-mail : kawamura_jun@marudai.co.jp)
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704 BRERBE LEBERETHD Y2 U PE 120 PH
5101 (FEE1.8kg) ZEN U CTHERESEUE.
HEMEEE, A%, TE UKL CHERBE
TEZEAFRRETREL, HIEE, VU VEBESKUIEHE
DHME Pls OHBEICHERULE. B8, EERBRICTR
BHCaRmIcHEILE. T2, BRROEWVICKDUVE
ERROEZERRIDEOIC, KmERECHOIRURD
SOVEBORE LRARERSBECUE.

2. WIBEOHELEYU CEEOAE

PBIUT=HESH 508 ZABIL T, Z00MRILL/ XS
=0 (1:2, v/v) 200mLZENR, 2RT 1 REIRE
SHBUERIC No. 2 BIETEBLTHERERE. F
D%, BAICOOOKRIVA/XE /=L (2:1, v/v) 200
mLZNR T, BROFHTEMEE 2 BfTo/7Z. INRT
DERZESDEER, HMERIC 0.9% KCIKBRZEN
AT, Folch Al K2 nEZT o= (Folch 5 1957).
—BREBBR, TBEO—9YU—IT/\RLU—5—TEELE
BOZEREEEL, INEMROYUATIA—RNIYY
(Sep-Pak Plus Silica Cartridge ; Waters, Massachusetts,
USA) ZRWTHEILE. AEDU0O0RIALITEREL
ZHEBEI100mg =7 IS5 7L, DHBEED, ESHE
BEDEENZN200RIL, X5 /—=)LTBBULE
(Rouser 5 1967). {EGEEEE@IHSDY VIEBESD
BRUE, YUATILASLERBNTITOE. PEEDED
OOMRIVL/ RS /—IL (41, vv), PCEBRIES00
RILL/ XS /=L (21, v/v), SMBZ&200mR)L
L/ XS /=)L (1:2, v/v) TBEUE (Hanahan 5
1957).

Pls 92T DZHIC, PE@ESDE PCEOPICSEN
BDIPVINBIVEEERARUN—T A BR =&t
FO—X, BE, #LBES5mg/mL, 0.1mol/L o TV#F
MO L/ASERIEER, pH 4.5) PTIKDBRUE. B3R
[CRDNKDHRE, Folchix (Folch 51957) [C&KoT
ISR S TS5 A0S YZBRL, BBOOY IS
T4 —ICK>THEELIZ. T — & Silica gel 60 (0.25
mm £ ; Merck Millipore, Darmstadt, Germany) %
AL, ERRIEIO0ORIL/AY /—]U/28%FPVE
ZPK (65:35:8, v/v/v) RV ER% JL—
NS 0.001% 7V AU YEEZBERLUT UV BHICKDT
ARy bZETRIEL, YUATILHSEBIRLE. Pls O
Bl g 3)E8 HPLC THRRLE. CORECELDT
IPINBIVEBEREUVEBLY /I FPEZVISX
~O—4Y (PIsEtn) E%, /23Uy 73XAR0O—5Y
(PIsCho) BIS%#RZ.

3. HPLC 4R

B48 HPLC (C& D PL B9 D2 #1(E Mawatari 507
7% (Mawatari © 2007) I TITIo .

#321 LC-10AD (S2BUEM, R#B), BEIB: AR
NFY/2-TFO)N =)L BEBE (82117 11, v/v/v),
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Bk, 2-70J// —JL/AK/BEBE (B85:14:1, vAiv/v) +
02% FUIFIPZY, IJSITYREHE BHE%) !
0-1 9 (0-5%), 1-25 52 (5-40%), 25-28 73 (40-0%),
A= L LiChrospher 100-Diol (250 mm x4 mm, #if%
5um : Merck Millipore), iR : 1mL/%, B>V TILE !
10ug, WS LRE 35C, #®E88 ELSD-LT (80T,
350kPa ; E2RBUER).

BERNEFELDEEYBEDORERNOEL U, T2
HAEEUTCRRATPFIINIY / —IVFEY (PE, BI&E
g3k : Sigma, St. Louis, USA), RRT77FINI U
(PC, BREMK : Sigma), RAT7FIILbeUY (PS, -
KGHBFE : Sigma), A7+ »IJ=T U (SM, DRk
3k Sigma) Z#ftUE. BHRAT7FIILEUY (PS)
ERATP7FINA /Y=L (P) FPEBREEELT
BRUE. IRTOTFT—FE 3 QOFEETRUE.

4. REREERS R

EBEBEAMSHTORHIC, PLES, PISEtInEYS K
U PIsCho @4 (& 5% HCI- X4 ./ —JLZEH X T 100TC,
SBRERINEE, BBIWBAFILVIATILERELE. AR
UTZHERRBE X FIL IR 7 )L &2 GC2010 R THERS
BRREAEUEZ.
e FID, HS L CP-SIL 88 (50mx0.25mm B,
0.2um ; Agilent Technology, California, USA) : jBE
JOJ5L:80-160T (10T/49), 160-220T (2T/9) :
FrUPHRABR  FrUPHRRMR 30mML/D &L
280C A YIIoYavE—=R I ATUwk (RT7Uw
~EE 1 50)

ERREEAF IV IR TIDE—=0Eo20Y RIS T 1 —D
REFHREE GC-MS ICKBDTRANY MUICK > TRIE
Uiz, EBiIhgEREE—2oBR/NFETELELE. N
TOFT—5& 3 DORAEBOFEBTRUE.

5. BBLUPLZIZ/ —IHHEESHPSORT 2T
EBEESSXTO-FLON8

BBROLREEFNENRBEZRL, ZRES1kgH
UTI&/—IL2L THELEZE, BYERACSSICTIY
J=LALZENZTIELE. I/ —)UhERE38%
[CEMUEZ. T /—)UEmicre /K@ 1,v/v),
Frbhv/K A, v, PEMYEIRRNZTESL,
ey (UVEEBEnD) &5k, Pls DRBRIER 1 ICRU
FIBCRBLE UYBEBESICNFYY/PENY
(7:3, vV) ZNRTLACTERODBUTREY (RTr
YIOEgE®ES) &8 (JUtOUVEEESD) =85
EEGEEZE LR, BEESICNULT 10 BEEDRANR
U= ABR (10mg/mL, 0.1mol/L 2 T V& b~
U L/EBEER, pH 4.5) T5H0T, 2 BEAMEBLE.
RINRIEBEE,. NFUV/ P bY/REBRROLER
1:1:03 (W) EBDERDICHEREENZ TERIRED
Liz. B&Rk, tBEwEL, EE@MEr by TH2L,
BB ERELZ. RVT, AFYY/ Py (73,



BBOTISAO—T VR

v/Av) EIZRT, BLDDBEL, BEULRRA DY IiEES
MBRSETRHRELE. B85NELLBKEREBULREE, N
FHY/FEEY/KOEERNT:1:03 (vv) EBDER
SITBEEENZT, BERCSULE. TBEEREEL, B
CRUTFERY/K (5:3, v #IZT, BEER
kESUE. BONEZLEEZESRAL, BREELIZED%E
Pls @ne LTHER

BRBIUVEER

1. B, Lz, V93, TEOBRESLIVEESS
BIRGICU CIREHERK
B, LR, U=, TEOREEEENEN 460, 1.8

1.5, 122g/100g TH D, #HEEHEZDO PLISEERE
ZFN#N08, 386, 470, 74wt%Tho/= (K 1).
PLEEERLARECEUUITRERETCHD, EEHRHS
DoJE. PLESD 10ug & HPLC-ELSD [CK DBt L
20X IS LER2IZRUE. PISEtn ¥ PisCho &3
BI-FIEY VEBBIEY 7 VLB VESE ~ RIFB O
ERUE. STUCHSFDD VEEHAME, TEZERS 3
IR TlE PE KD PIsEin %<, BT DIEBAIE AN
TPISEIND&EBBEEDEH>Z. Rz, PlsEtn &
PlsCho OIEMLIEICHNT, BRLIHD 3 A TlE PIsEtn
KD PIsCho 5oz (R2).

| Phospholipid concentrates | | | |

l
Supernatant

(Glycerophospholipid fraction)

Concentration to dryness

Phospholipase A treatment (50 °C, 2 h, pH 4.5)
Precipitation with hexane-acetone-water (1:1:0.3, v/v/v)

Upper layer 111
(Plasmalogen fraction)

Concentration to dryness

Supernatant

(Plasmalogen fraction)

Upper layer

Filtration
Concentration to dryness

Plasmalogens | v l

Precipitate
(Crude sphingolipid fraction)

Mild alkaline hydrolysis
(0.2M NaOH in water)

Sphingomyelin

Precipitation with acetone (4 °C) %2 to remove free fatty acids
Precipitation with hexane-acetone (7:3, v/v) (4 °C) to remove sphingolipids

Precipitation with hexane-acetone-water (1:1:0.3, v/v/v) to remove lysophospholipids

Precipitation with acetone-water (5:3, v/v) to remove lysophospholipids

Figure 1 Procedure for separation of sphingomyelin and plasmalogens.

Table 1 Contents of total lipids and the phospholipid fraction in chicken tissues

Total lipids Phospholipid fraction
Part (g/1008g) (TL%) (g/1008)
Skin 46.0 £ 6.2 0.8 + 0.1 0.37 £ 0.02
Breast 1.8+02 38.6 = 3.9 0.70 = 0.01
White breast 165602 470 £ 54 0.69 + 0.01
Leg 122+14 74 10 0.89 = 0.08

The values are expressed as the mean = SEM (n = 3).
TL% is a percentage of phospholipid of the total lipids.

B&=%k 85 (2) 1 163-161, 2014
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Figure 2 HPLC profiles of phospholipid fraction in chicken tissues.

A :skin ; B : breast ; C : white breast ; D : leg. 1 : ethanolamine plasmalogen
(PIsEtn) ; 2 : phosphatidylethanolamine (PE) ; 3 : choline plasmalogen (PlsCho) ;
4 : phosphatidylcholine (PC) ; 5 : sphingomyelin 1 (SM1 : very long chain acyl) ;
6 : sphingomyelin 2 (SM2 : long chain acyl) ; 7 : phosphatidylserine (PS) : 8 :

phosphatidylinositol (PI).

Table 2 Composition {wt%) of phospholipids in chicken tissues determined by HPLC

Part PlsEtn PE PIsCho PC SM PS Pl

Skin 21 £1.0 8+ 03 610 3710 19+10 510 4+03
Breast 12+1.0 9+10 2110 44+30 6+10 2=x04 7 +04
White breast 12 1.0 10+0.3 16£10 45+05 610 3=x02 9+00
Leg 12 + 0.3 15+10 1210 45%+10 603 3=x01 8+04

The values are expressed as the mean = SEM (n = 3).
PIsetn, ethanclamine plasmalogen ; PE, phosphatidylethanolamine ; PIsCho, choline plasmalogen ;
PC, phosphatidylcholine ; SM, sphingomvyelin ; PS, phosphatidylserine ; P, phosphatidylinositol.

2. TEOHFBHIOEHOREEER

TERFFEHEBRHOBEICHIONTVDZD, &L
DERUTREEHEZE HPLC THANEZ. REfhEBesHd
feREgElFENEN 7.4, 278/1008 THD, PLIFENE
114.4, 330%ThHoZ GF—¥nRSY). BEEZLET
BDERBED PLIFEBEICHNT PC HIRL, Plsid
PPEHoRZ (B3). FEHEIMIYRUFPEEEIC
SHBFETHBELU CERNICINGE S 2EMIRETHD, &
REEYVINUETHDZA IOV ESBATND.
BRZKIEOBVIREEIC Pls SiEBNE<SENTND
DM, Pls BHBIREORILZERICESLTVDZDEE
A5N3.

3. UVEEESETZX~v0O—5 2 OREIERER

PL By DBSIHBMEM AR 3 ITRULTE. K TIRDBRI
[CHART16:0, 22:0, 24:0, 24:1, 24:2&Z o
ZRERENS<SENTLE. Yunoki SIFHRBDE KD
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AU SM DEEIhBEOMEITOZBR, B/E SM DO
MBERRBAIE 24 1 1 0 24 : 2 SW o relBREA R AEIES
DN EZERELTNSD. FFARICT PLEIDPTERD
SNZBREARIEMHERERED SM [CBHRT DTN
AL (Yunoki 5 2008). L&D OSBRI
BLILTSHBD, 22: 6 HBIESENTLEL.

Pls DERERERNZ DT BTz, HhSLTZAN RIS
T14—ICLOTPLBRESS[CHBEIL, BSENESED
ERARIN—E A TREBLUEZ. 20%, JRA20OT
571 —CTEBALD PIsEtn & PlsCho ORSALEEERZE
STUEHER, @BEBPILT ZIESD TREREACH
WT, 16: 0 BE=ZBBERERZ o7z (R 4). PIsEtn Tl&
PV ZIIVERH DERREMBERE 16 : 0 BKRU18:0
Zorh, ETRMOBUEHRLTI8: 0HB<EIH
ncuhreE.

2EAICBITD Pls D7 VIVEE DD EZRRIERHEEE



BHROISARO—5 V4

PisEtn, PIsCho #£(C18:1, 18: 2B KV 20:472>
=1, BTROFAELELT18 1 Hba<, 20:4
WEhofz. Kz, Pls DEEIHB O RINEZERNZER,
BTl 31 DL bEN /. THUIMDIBAIE

45
15 12
A 12 6 3 8
220 20,1131
B 14 5 2 6
18 (142
C 15 5 2 7
15 20 25 (min)

Figure 3 HPLC profiles of red and white muscles
separated from the leg.

The numbers shown in the figure indicate wt% of
each phospholipid.

A :whole leg ;: B : red muscle ; C : white muscle.

HBUTRICIE20: 4 D2<BFRDIEICERATDEE
ZA5NIE.

Pls BV 100% R THNIX, PlsDFPVILEEFILTZ
JIEDOEIVHEEHNICE 1 1 &8D. PILTZILED
TLEhS, EELAHOSAD SR Uz PIsEtn BolE
KEADF IV I PIVIINBTHDEEZ SN —A,
PlsChoBRICBIF2 7T ZILEDEILIE 26.7~
40.1 mol%¢ PIsEtn B ENRTIES oz, KAICHEE
FHDT—FIIBEUVEEEICEP LT ZIL P ILBID Pls D
MICPILFILF VIR VEEEARSN TSN, JOEE
(& Pls ERMEICIRAR U A= Al [CRO>THBENEWN
(Nakagawa > 1982 ; El Tamer 5 1984). ZF=/=, XA
[CEETRZILFILFIIINEY VIBBEOZ KOV VET
HdDE (Blank 51992) Hho, FFHEBRICHNTRANR
UNR—1 A TUBEICESNEZ PlsCho @R ICIE P ILF
WP BTV VBBERZFENTLDHEERS5NS.

KRL5(CIPVIUVIBETHD PE D sn-2 DRSS
ApiERYT. —MROICEFIRERSEEIE S U 0O VBB DI
UEO—ILBRED sn-1 fiIlC, BEALIFAEAHEE (S sn-2
MICBE LTS, BHEPIS CBNTE sn-2 fIC2AH
ARFERBOEELTHD, 22:4D22:6 Lo/
S MHARBIFORERIBEIZ Y 7 Y IBKDBED D12 (£ 4).

Table 3 Fatty acid composition (mol%) of phospholipid fraction in chicken tissues

Fatty acid Skin Breast White breast Leg

16:0 250+ 14 22610 226+ 04 224+ 27
161 0802 0.8 £0.3 0.7 £03 11 +05
18:0 21212 155+ 1.2 157 14 192+ 24
18:1(n-9) 15114 185 £ 31 165+ 26 185+ 44
18:1 (n-6) 20 £ 0.1 42 £ 05 59+08 3.0=x03
18:2 (n-6) 8202 13.0 25 13.4 £ 2.1 154 £ 15
20:0 0.7 =01 0.2 00 0.2 £00 0.3 £ 00
201 04 x£00 03+00 0.3 +01 03£00
20:2(n-9) 0.3 £ 0.1 06 £00 07+02 0.3=x00
20:3(n-9) 0.3+ 0.1 0.5 £ 01 0604 0.4 + 01
20: 3 (n-6) 1.1 £ 0.1 15+02 18+ 06 08 £02
20 : 4 (n-6) 161 £19 138 £ 09 129+ 15 114+£24
22:0 1.0 £ 01 0.2 £00 01 £00 0.4 £ 01
22:3(n-9) 09+00 1602 22+04 1.1 £ 01
22 .4 (n-6) 2303 29 £ 0.1 28 £ 01 2104
22 :5(n-6) 04 £ 0.1 0.8 £ 0.1 0.7 £ 0.1 0.6 £ 0.1
22 :6(n-3) 08 £02 19+£03 20+ 03 11+x04
24:0 0.7 =00 01 x£00 01 £00 0.3 £ 01
24 ;1 12 x£02 04 00 03 %00 0.4 £ 01
24 :2 0.4 £ 01 01 £00 0.1 £0.0 0.1 £00
others 1.1 +£03 05 £00 04 £00 0.7 £00
n-6/n-3 340+50 167 £1.3 157 15 281 £ 57

The values are expressed as the mean = SEM (n = 3).
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Table 4 Composition (mol%) of fatty chains of plasmalogens

Skin Breast White breast Leg
PlIsEtn PIsCho PlsEtn PlsCho PIsEtn PlsCho Plsgtn PIsCho
Acyl
16:0 22+06 7515 2716 80+18 35+t02 86 +23 71x24 153 +£53
16 1 0.2 £ 01 09 £ 0.1 0.4 0.1 05=+00 0400 04 £02 04 £02 02 +01
18:0 08=*13 27 141 13+ 05 3514 21 +£00 40+ 05 5114 126=+05
18:1(n-9) 23917 272+23 39512 407 +43 35405 374x20 345+45 401 +£30
18 :1 (n-6) 0.7 0.1 12+03 0.7 £ 0.1 1.3+04 0.9 =01 24 04 09 +03 26 £05
18: 2 (n-6) 89+02 143%22 62+09 160=x25 71+03 15114 111 +£32 18316
201 0.3 £ 0.1 01 £00 0300 0.1 £ 01 0.2 = 0.1 01£00 0.7 x05 02+00
-20:3(n-9) 0.4 £ 0.1 05+02 0200 01 x£02 0100 01£00 02 £01 0.1 £ 0.1
20:3(n-6) 0.8 = 0.1 15+04 0501 0.3 +01 0300 06 +02 0.4 + 0.1 04 +02
20:4 (n-6) 450+13 33.0x05 23018 219=x06 197 £05 232+06 184 £ 09 7207
22:3(n9) 1.3 £ 01 18£02 27 +13 0.9 + 0.1 3.0x03 0902 17+03 0200
22 : 4 (n-6) 84 +03 44 £05 89 +£05 29+15 895+03 3.4 01 82+ 1.1 14 £ 02
22 :5(n-6) 22+ 05 1.0£03 55+08 13+£05 71+£05 17+03 5317 09+03
226 (n-3) 49+ 09 3909 81+26 25+10 10.7 £ 0.8 2102 6.0 £04 05+ 01
Alkenyl
16:0 40942 77711 63209 895+11 668 20 91613 578+ 38 881 £33
17:0 1.0+00 06 £00 06 £00 03=+00 0.7 £0.1 0.3x0.1 06 +£03 0.2+ 0.1
17 1 0.1 £00 04 £00 0.6 £ 0.1 04 =00 0.6 + 0.1 0402 05+03 0.2 + 0.1
18:0 435+40 118=x04 222+18 3304 213 x 21 27 +041 271 +£16 44 +02
18:1(n-9) 102 £ 05 6.9 06 110+ 06 54 + 06 85+ 01 41 +09 120 £ 20 6429
18:1(n-6) 2001 20+x00 22+ 02 11+ 00 19+00 09 £ 0.1 156+03 0.7 £ 01
20:0 07 £04 — 0.1 £ 0.1 <0.05 0100 — 0.3 £ 01 —
20:1 1605 06 £00 0.1 £0.1 < 0.05 01 +00 — 02 =01 =
n-6/n-3 13324 139x46 54+17 166 £66 4124 205+37 72+£08 518+129
ul 31006 25=+007 27021 20x007 28 £002 20=*005 23+015 12 +£006
Alkenyl (mol%) 512 £:17 356 *16 491 156 40128 489 +15 398=%13 44316 267 £49

The values are expressed as the mean £ SEM (n = 3).
Ul : unsaturation index.
PIsktn, ethanolamine plasmalogen ; PlsCho, choline plasmalogen.

Table 5 sn-2 fatty acid composition (mol%) of
phosphatidylethanolamine

Acyl Skin Breast t\)/\rlgggt Leg
16:0 6.5 15.0 3.2 93
16:1 04 04 0.2 0.5
18:0 4.1 49 1.8 4.7
18:1(n-9) 277 219 21.2 28.3
18:1(n-6) 19 19 3.1 3.0
18:2(-6) 105 1186 14.9 14.3
20:1 0.8 0.3 04 1.9
20:3(n-9) 0.7 0.5 0.7 0.6
20 : 3 (n-6) 15 0.7 1.0 0.6
20:4(n6) 324 341 38.8 26.1
22:3(n-9) 0.7 0.2 0.8 0.3
22 .4 (n-6) 53 28 4.4 3.0
22 .5 (n-6) 2.2 23 43 25
22:6(n-3) 1.1 1.3 34 1.2
Others 41 2.1 1.8 3.7
n-6/n-3 472 39.6 18.6 38.8
Ul 23 2.2 2.8 2.1

Others consist of 14:0,17:0,20:0,22:0, 22 : 1,
and 20 : 2 minor composition.
Ul : unsaturation index.

Values are the means of more than triplicate analyses.
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4. FSXTA-FLBLURTdITYCORH
N1 TOREICRK > CRBRMOEGEAEE UTHIA
oJger Pls R UE. B PLESHSARLEZIUEO
UVBBEDBRCR T YOBBEDOHPLC 20V IS L
ZR 4 ICRULz. RUVEEEBD (1) & PC, PIsEtn,
BXRO SM ZEECESH. UVEBBDICNFT /7T
b (7:8, v/v) ZENXTRSNIZAERY (V) & SM
ZFEFEELTHEBD PCESATULEZ ESMED). N\
FUYDHTIIBFEBICR D vV IREDBFEZS Sk
I, FRRICTERELENFT /PR AYHBEICKD
TR VIEES I UEOU VBBEOSED OIEEC B D
Z. B, MSMBDEBPILAUNEITSHIET,
HE 90%LIED SMABSNEZ. 20V RIS LD SM
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Figure 4 Separation of glycerophospholipid and sphingolipid fractions.
AL, IV, Voand VI shown in the figure correspond 1o those of Figure 1.
The left or right chromatograms of II, lll, and IV show the state of plasmalogens purified from chicken skin

or breast, respectively.

1 : ethanolamine plasmalogen (PIsEtn) ; 2 . phosphatidylethanolamine (PE) :; 3 : choline plasmalogen
(PIsCho) ; 4 : phosphatidylcholine (PC) ; 5 : sphingomyelin 1 (SM1 : very long chain acyl) ; 6 : sphingomvyelin
2 (SM2 : long chain acyl) ; 7 : phosphatidylserine (PS) ; 8 : phosphatidylinositol (P1) ; 9 : free fatty acid ; 10 :
lysophosphatidylethanolamine ; 11 ; lysophosphatidylcholine.
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Table 6 Composition (wt%) of phospholipids in chicken breasts determined by HPLC

Season PIsEtn PE PlsCho PC SM PS Pl
Brown ege-laving hen summer 16 =03 10+£05 1910 38*x20 8x02 2+£16 9=+01
g8-laving winter 13+07 1004 17+08 40+01 706 4+02 9+02
White egg-laying hen summer 11 =16 8+05 1905 42+x22 7x02 3+x05 9=£05
ge-aving winter 14 +05 10+03 19+16 36+17 7+02 4+02 9=03
The values are expressed as the mean £ SEM (n = 3).
PIsEtn, ethanolamine plasmalogen ; PE, phosphatidylethanolamine ; PlsCho, choline plasmalogen ; PC,
phosphatidylcholine ; SM, sphingomyelin ; PS, phosphatidyiserine ; Pl, phosphatidylinositol.
Table 7 Composition (wt%) of phospholipids in chicken skins determined by HPLC
Season PIsEtn PE PIsCho PC SM PS Pl
Brown ege-laving hen summer 2105 7x04 6+01 27x13 3010 5x05 5=x05
88-laving winter 20+07 9+06 6+05 30+10 21+11 7+04 7+07
White ege-laving hen summer 18 +23 8x08 7+x04 35%x45 21 +£20 504 6=*x05
gg-laving winter 21 +14 7+08 8+05 27+32 25+37 6+06 720
The values are expressed as the mean £ SEM (n = 3).
PIsktn, ethanolamine plasmalogen ; PE, phosphatidylethanolamine ; PlsCho, choline plasmalogen ; PC,

phosphatidylcholine ; SM, sphingomyelin ; PS, phosphatidylserine ; Pl, phosphatidylinositol.
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Plasmalogens have anti-neuroinflammatory and anti-amyloidogenic effects, thereby those might be
effective for the prevention and treatment of Alzheimer’s disease. The chemical compositions of
phospholipids, particularly plasmalogens, in skin and muscle tissues from post laying-eggs hen were
comparatively investigated. Ethanolamine plasmalogen (PisEtn) accounted for 21% of the skin PL, and
choline plasmalogen (PisCho) made up 6%. PlsCho was 1.8-fold more abundant than PIsEtn in the
breast muscle, despite the fact that the amounts of PIsCho and PisEtn were equal in the leg muscle. As
the fatty acids composition of plasmalogens, the skin plasmalogens were found to contain more n-6
series (20 : 4 and 22 : 4), while the muscle plasmalogens were rich in 18 : 1. When the ethanol extracts
of skin (high PISEtn type) and breast muscle (high PlsCho type) were treated with phospholipase A,
followed by precipitation and partition with hexane, acetone, and water, showed a higher purity of
plasmalogens. There were few changes of the phospholipid composition by the difference in chicken
species and feeding envircnment. These findings suggest that the hens are stable and promising
source of supply for plasmalogens.
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