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Alterations of the lipid constitution in egg yolk of layers administered feed contained
highly purified docosahexaenoic acid
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Abstract

This study gives a knowledge on the conversion and deposition in egg yolk of highly purified
docosahexaenoic acid(DHA) of the glyceride form or the ethyl ester(EE) fed orally for laying hens.
Three wards of A(basic feed dosage), B(containing glyceride type DHA) and C(comprehending EE
type DHA) were Instituted for laying hens(Boris Brown) of 50 weeks of age. Rearing period for each
ward was for 43 days. Those of both B and C wards were given DHA of 1.0g/day.

Though a-linolenic acid was not detected in resulted egg yolk fatty acids from each ward, it was
found 0.72% DHA from the ward A, 4.36% from B, and 4.26% from C. Concerning lipid class
compositions, triacylglycerols(TG), free cholesterol, diacylglycerols, monoacylglycerols and polar lipids
(mainly phospholipids, PL) were confirmed qualitatively as main constitutions from all wards, but the
spots of free fatty acids and EE were not found. As for the laying egg rates and the egg quality of
examination ward C, significant differences were not recognized in comparison with examination
ward A. But the DHA content in egg yolk lipids was neally equal to examination ward B. The EE
given was completely converted to PL and TG and did not detect in egg yolk lipids.

We intend to clarify a sensuality evaluation in a following article from a view point of nutritional
or cooking properteies.
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%1 DHA70BAPT# L U’BNC-RESOMIX & RERAESHE K

HEHIL4)
P DHA70BAPT BNC-RES
HNEL « PR Yo W iEY
FET(AV) mgKOH/g 0.1 0.2
IR E(PV) meq/Kg 0.1 0.3
7 =V Afi(AnV) 4.0 436
RENIAREA(GC area%)
C14:0 n.d. 1.0
C15:0 n.d. 0.1
C16:0 0.2 3.8
C16:1(w7) n.d. 2.1
C16:2(04) n.d. 0.4
C18:0 0.7 0.8
C18:1(w9) 1.1 0.8
C18:1(w7) nd. 0.2
C18:2(w6) 0.2 0.1
C18:3(w3) 0.1 0.2
Cl18:4(w3) n.d. 0.6
C20:1(w15, 12) 1.0 0.1
C20:4(w6) 1.7 n.d.
C20:4(w3) 0.4 0.6
C20:5(w3)  [C20:5(w3)wt%] 52 [4.6%] 9.5
C22:1(w9, 11) 1.1 13
C21:5(w3) 0.4 1.1
C22:5(w6) 6.2 13
C22:5(w3) 3.0 133
C22:6(w3) [C22:6(w3)wt%] 73.5 [67.1%] 40.8
C24:0 0.2 0.2
C24:1 12 33
ZDfth 38 18.4
%2 DHA70BAPTRU'BNC-RESDIEHE 7 T XKL (%)
Eves
et 7 5 A DHA70BAPT BNC-RES
EE nd. 80.9
TG 94.9 0.4
F.Cho n.d. 8.1
DG 45 1.8
MG nd. 83
PL nd. 0.5
Z D 0.6 —

fEE 7 7 AREIE TLCFID A &> TT o 72,

B « n-~F Y — YT L —F L — K FEIR(80:20:1).

%5 : PL, Polar Lipids ; MG, Monoacylglycerols ; DG, Diacylglycerols ; F.Cho, Free Cholesterol ;
FFA, Free Fatty Acids ; TG, Triacylglycerols ; EE, Ethyl Esters ; CE, Cholesterol Esters ;
Hyd, Hydrocarbons.
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BWC, —=Fd7-EAEEZ100g/HE L7z,
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B (H AL S ISR L =7 v bR F - A5 ) —VFEICE D To 720

GC (area) Wil 5E @ 72 OGCH T 1. A= © 15ul. RALZEE © 250.0C . FID# R ¢
2600C. 77 A0k - 2100C (iR L), A7) v M :500& L7z,

EPAB X UDHAO E & (wt%) Hl7E 1B L Tid, SRS & LC ) a4 » 5 (C23:0) % Fwv
720 GCHMT &M, EA=E  15ul. [ALZERE : 2500C. FIDMERE © 2700C. 7 7 AR
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g8 OBRAG (AV) . BERLWAE (PV) ROV =3 ¥ il (AnV) 13201345 i i # i i 25 #r 3t B (H
AIMAL SR ) (S HERL L ClE L7z,

IMIREZ 7 A

IREFOBIEEDIRE 7 7 ADERED72DIZIFTLC/FIDE & F v 7%, BEIVAR Zn-~F4 >~ —
DV IF VI — T )b — R (80:20:1) & Vv 7z

B ORIFEDOIRE 7 7 A DEMIHRD =D\ 3@ 7 a~x s 79714 — 2w, FL—}
WETLCH I A 7L — k1) #7060 (Merk) & vy, n-~"FH 2 — VT F )V —7 )b — FEEE (80:20:1)
TR, 70%mik % % LELL 72,
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31 FEUIER L IE 0L

FAUTRTHEY . RERBAMGA H43H B £ COMM BT 2 EHINOEIREZ K L-& 25, &
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N A=y by IEGEE, JIRE, JEREEEOIVEICE L Tk, RBXATAELRZLIZRRO 6N
Zero 72 At RBRIXBE L OCIIHK FHEAIAF2S S, KT OEGIERBXBO AR E h o 72,

ARERBALG26 H HIZIRIP S 7o K HBRIX DI A I L, MBIl BIZ L7z & 2 AK3IS/R 3 ) B
ENIBR SN Lo T,
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FEARFELB L UMOH B 2> 542H B O3H BIZERIN S 72 IR 0 SR # g B IR IHBRAL K %2 2517R 37,

FHEAFRHIARIEE L L T40% 2 &AL TB Y., EELBBIENEEIE A L A Y EE[C181(w9)]36.5%
KO 7 —VER[C182(w6)]1355%TdH 1. w3 RN E L TALA%R21% & A L C\w7z25, REHK
200N oS EA BRI I S Nk o7 MAUTIRTEY . ERREE AL LTI T
V7 tua—V(TG), 7V —+ 2L A70— ) (FCho, 7V —- - ZXA70—=)V&t), V7NV
Jrua— (DG, /TN ta—)v(MG). JEEEE (Polar Lipids, PL)2SEMERICHERR S 1L
7275, EEDO ARy MIAMHETH - 720

x4 SHRRBRXICHTZWEOEIL SEIE - SD(n=>5)

PR X A B C
e 1HH 43 HH 1HH 43 H H 1HH 43 B H
DREE(g) 592+37 | 595426 | 621+£50 |606+35 |588+19 |583+22
YN 17 (mm) 81+0.7 |79%+06 |93+08 6.1%1.7 73+1.1 65+12
Nya=y k 903+33 | 88.7+3.0 |952+33 | 744+154 |85.1+7.1 | 80.1+8.1
DNEE A 124105 | 132209 | 129+14 | 125+02 | 12504 | 11.8+04
JPF/E (mm) 0.37+0.04 | 0.40+0.05 | 0.400.02 | 0.36+0.03 | 0.41+0.04 | 0.39+0.02
DN 438+0.8 |476+14 |385+04 |299+15 |520+13 |439+1.8
pH 8.6 8.2 8.5 8.4 8.6 8.5
PEINFR (%) 932 77.8 89.5
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x5 HKEEH(/ F/VV16) RUEHERX (ICT40~42H B IZIRI & h 7-E P 2 A5 E OIS RHERME L

¥+ SD
Vs ) AR R S (0=3) .
A, I B, A T b
SIHTIE E (2> Fr—/) | (DHA70 BAPT) (BNC-RES) (/227 16)
NENhlZ R (GCarea%)
C14:0 0.26+0.01 0.24+0.01 0.300.02 n.d.
Cl15:0 n.d. n.d. nd. n.d.
C16:0 24.23+0.44 24.36+0.87 24.52+1.87 15.38
Cl6:1(07) 2.51£0.17 1.82£0.16 1.90+0.46 1.21
16:2(w4) n.d. n.d. n.d. n.d.
C18:0 8.524+0.22 7.51+0.70 8.04+0.74 4.82
C18:1(09) 45.38+£0.88 43.48+0.98 41.26£0.62 36.46
C18:1(07) 1.93£0.05 2.49+1.58 1.47£0.21 1.51
C18:2(w6) 11.49+0.13 12.81+1.58 13.65=1.40 3545
C18:3(w3) n.d. n.d. n.d. 2.11
C18:4(w3) n.d. n.d. n.d. n.d.
C20:0 n.d. n.d. n.d. n.d.
C20:1(015,12) n.d. n.d. n.d. n.d.
C20:206 n.d. n.d. n.d. n.d.
C20:306 n.d. n.d. n.d. n.d.
C20:303 n.d. n.d. n.d. n.d.
C20:4(06) 1.75£0.06 0.53+0.11 0.56+0.10 n.d.
C20:4(w3) n.d. n.d. n.d. n.d.
C20:5(w3) n.d. 0.22%0.06 0.44%0.10 n.d.
[C20:5(w3)Wt%] 0.0120.00 0.17%+0.05 0.39+0.08 n.d.
C22:1(09,11) n.d. n.d. n.d. n.d.
C21:5(w3) n.d. n.d. n.d. n.d.
C22:0 n.d. n.d. n.d. n.d.
C22:5(w6) 0.40+0.13 0.09%+0.01 n.d. n.d.
C22:5(w3) 0.10+0.01 0.23+0.04 0.48+0.02 n.d.
C22:6(w3) 0.72%0.12 4361043 426+0.51 n.d.
[C22:6(w3)Wt%] 0.55%0.05 3.69+0.39 3.72+0.23 n.d.
C24:0 n.d. n.d. n.d. n.d.
C24:1 n.d. n.d. n.d. n.d.
FE (g / YNHEEA() 4.55/15.75 4.36/15.44 4.84/16.90 -
YRS DIFE A (%) 28.85 28.24 28.71 -
YRE(g)/ IRE(g) th 32.6/67.4 33.7/66.3 38.7/61.3 -

ABRIXA, B, COUNENEEIRRERALG B L ORI 7 7 AMBUIHES, MARTEY) THo Tz %
X & & BH IO I W ARIL L L OBBORE, IWHOREL S LT, TThOKOTFH L
BB 3O & R LTI L 72

WBRIXA, B, COINEIRE EAHFITHIE $28~29%. JUE LA1E32~38% T 1) . BEAQSCHE &
—ELTw®* P,
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EPA 0.22%. DHA 4.36%. #B&IXCIZH\VTIZEPA 044%. DHA 426%Cdh o720 T72. TIF K
F2[C20:4 (w6), AALCEE L CTid, RERXAIZL75%IZH LT, RERXB, CldZ I 211053%. 0.56%
ThHh), AEIZETL TV,

M4iZR$mEY) . RERXA, B, COINEREOE LML~ 9 A& LTTG, FCho.. DG. MG.
PLASEMEMIZHERRE S /205, BEBEIENER (FFA) B X OEED ARy MIAMHTH - 720 412, filf}
& L CDHA-EEZ # 5 SN 72 BRIXCIlc B W T, JIEHICIZTLCHICIZEES I S e oz 2 &
WZoWT, IDEEEDOT A7 a7 T 74— (GO & V) AR 2 AT WS OFE R = 572, i
HWGCIZ & BIRIIEE AT ICE L Tl &MRiEE 2 A F Vb L CRALIRE 2% & L2, Siticfitd %,
&I DEEARIZL D T A F MLEIE L W TED T IGCHMTICHT 2 2 D TE B, 22T, KB
KCHELNZINERIREEZ DT FCCHIICH L ALEOF ¥ — F (B) I RE % 2 F
WML L 72BGCH It L 250 F v — M (A) 2 KB L2 2 A, F ¥ — b(B) 2 5 IZFIDRHERIC
FISd % E— 27 3R i & 2 ) EEEMH S e 0572,

4, E%
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EPA. DHA% D w3RPUFA %57 515% & & faili 255 5 10%#R 4 L. 1424 560 H FEEINE 3% 5- L
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#DEPA. DHA% D w3RPUFA%R EMIMG L 24Ty, S OEPA, DHA% ® w3%PUFA
OfEIZ—EED EINL v —7 . DHASERHINZBW CIINEREFTOEPA, DHAS O w
SRPUFAGRIZHINT 5 b D0, FEICAAZBAT S &3 28" 1 P L EERIZ. ABFEICB W
THIRADTFED b7z,
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AER A PRE M O S AELFRNCHIT 5 2 L IRBERBTIZTE 2WwdS, £E% 513908 O
MEFE & V) W HLAY 22 R e SR R BRIE A b L ARE OO 720 OIS TIE Wb £ Tnh,
b, ZEHEAHDOZ WPUFADOEIEASEBRNI 20U, I8 O EREF ICEE R EEHEZ 12 L TwD
PCRHIAT 7 FIVNVLy 7 =T I ¥ (PE)IZHERWICHY 5A F 1L72EPA. DHA%® w3RAPUFAIZ
L0 HREY & 7 ) AR LR & 2 B WEESEA D B0 F o, —HRICINI A B IEEEE R o R
RUHIS A LEDSH LY, L L, —E&UEOPUFADTELET IUSELT ORILA b L 23]
AT A TRFESIEALE R A0 b ANk, 2072012, —E=L EOEPA, DHA%D w3
APUFAZINIEHFIZEZ T, IR EEORZ VAAZ LI SEL 2 L1280, BR{LA b
L ADEMHR 2 JIH L T A EEED D 5 .
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