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BMEEMAEE LT, HEervEoarvofRDIE, </ oA LREE, BEOEN)
FEBDT, cRICWANWSRRMFZHVWEGT T 2CDONTE, §Trk2~3 0
HERT - 252 . KRR EFOMET, —FEOF 7o 57 0 vERLIC L TERBRZTT
- 7edDT, TORELRET S.

EBRMEHXUFE

1. HRBEEH Fv b7 VvEERSETHLOT, WREE T2 77 4 (Flo-
rafil) & XENS. & Ob ORRARYT, LEMCHFICRERININ A F Y IEDT Y &
v # (Calendula) DIEFHMFL THEONAELDTHD. FH /7 4 VEFBRELCEZA
TWn5. FOHHIEISOEFDLI > b DTHDLLTNS.

1) FH Y74 VDERE, WERT VT VT 7 OKNIBETHS.

2) EThHTLETCHIRFH Y b 74 v2 T 2028 TE 05, WtEROR®
WERI A RS T ALERR LS. Bt BEOBVERIL, KAEHOMRLEDDC L
iss.

3) #HEPvEna YRTAENEE, chrkorzE, FBUMRETIITFRS. L
O EIL, JEOBEELTE. 7uM 5 -—DEEEITLH. AORAPHOBERITS
HEDTHD.

1 kghit 8.89 DF 4 ¥ + 7 4 VEEHR, TOMRENEDENIRNE D CEBRILPIIEZ e
INTWS. ok, JRECOMN->ET VT 7 V7 7 I —nid, TRORY v MROB D%
WL A L.

9. REBRX4 Tablel 0ordikk, <4 o@ERNMRKENEC, 7Tr7r V77 3%,
7157 4 0.25%, 0.5%%M, *ofMitvEoav@ARRAE, & 7XK2HRGTHEK
Lz,

LRI AT 4E10H 230 7L D184 HlgDa v 7+ — VT, RERBIENERZRHEL
45X 03BPERE, 1R5PF207REL, HEAr — VAL TRRCHL .

* Faculty of Agriculture, Okayama University, Okayama, Japan.
*% Present address: Nikon Nosan Kogyo Co., Lid.
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Table 1. Experimental lots

Cabbrevi-| n. el e
e No. of .1 Alfalfa
Lot haottlon of |hens |Florafil |~ | Notes
o | % % X
1) Control M 5 0 0 | Milo 609 diet without
pigmenter
2) Alfalfa meal 3% A 5 0 1)+ Alfalfa meal 3%
3) Florafil 0.25% | Fo.25 5 0.25 0 | 1)+Florafil 0.25%
4) Florafil 0.5% | Fo.s 5 0.5 0 | 1)+Florafil 0.5%
5) glggfa;“ﬂeal 0.235’% A3Fg. 25 5 0.25 3 | 2)+Florafil 0.25%
6) Corn diet C 5 0 0 | Corn 60% diet
Corn diet -
7) +0.25% Florafil CFy.25 5  0.25 0 | 6)+Florafil 0.25%

3. HBREAMOEREHELXUETE KA1X Table 2 0X5TH 5. KBTI, 1680
2BICHFT, 1HHRD 1109 Fo5%2, KZHHCEBRI ¥,

Table 2. Composition of the diets for pigmentation studies

Lot | ‘ f ‘ ‘
Ingredients \ M [ As ‘ Fo.zs | Fo.s A3!’o.zsj € [CFozs
Milo | 60 60 | 60 | e | e | o 0
Yellow Corn 0 o . 0 . 0 . 0 | 60 60
wheat " 4 4 4 4 4 4
wheat bran ‘ 6 6 | 6 “ 6 6 6 6
Defatted rice bran | 7.45 7.451 7.45  7.45 7.45 7.45|  7.45
Soybean meal ‘ 9 9 9 9 [ 9 9 9
Fish meal 8 8 8 8 | 8 8 8
Alfalfa meal 0 3 0 0 : 3 0 0
Florafil 0 0 0.25 0.5 : 0.25 0 0.25
CaCO3; 4.6
NaCl 0.4
Ca3(POy): 0.37 | » o ” ” ” ”
Dried liver oil (ADj3) 0.10 (
Vitamin B mixture 0.03 ; !
Trace mineral supplement 0.05]/ l |
Total 100.0 | 103 100.25 100.5 l 103.25 | 100.0 | 100.25
CP (%) 17.7 ‘ 17.7
TDN (%) 66.3 ‘ ‘ 66.8

4. REHBKIUVAUE [IFEH>PCEL TTh-%&. ik, EPOE LI VA, Ho
Fv, FHYFT 4 NELONTIL, Fig. lICRL 2SO RRCONTER BT - 7.
5. HBREM s5HA2HXD 7HAIIECE 3108, Fig.l 0k 35 k5.
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1 ' ' ' 1
1 ! | . : !
Diet 1 Comm : Milo diet | Experimental diet I Milo diet :
Vercial | ! } !
I ! ]
1 1 1
Period Ip.-F’reI ’:‘ - 1st =~ - 2nd ———=—- *—- 3rd *—>{
1 i 1
1
b ! : |
L : | :
1
! ’f} 1 -)lQ 1 u ')l‘ 1 3* L j
Date May 9 16 23 30 6 13 20 27 4 11
June July
Week 0 1 2 3 4 5 6 7 8 9 10

Fig. 1. Experimental period and chemical analyses of egg yolk
* Sampling date for chemnical analyses

EBREESFIUEE
(1) #HH\ERO—EKRS THEHC oS- afikiakls o Table 2 0@t 3
z Aok, rvEoca iR, TAUTs v T I — ORI Table 3 X 5T
H5.

Table 3. Chemical composition of the experimental diets and alfalfa meal.

“"Crude  Crude NFE " Crude Crude

! Moistnre protein fat _fiber ~ ash
Commercial diet (%) 1 ! ‘ |
(Preliminary) s | 19.31 . 3.01  49.56 ' 5.13 | 8.47
Corn diet (%) 13.24 ° 16.17 | 3.15  56.45 . 2.40 |  8.57
Milo diet (%) 1272 18.27 = 2.08  55.92 2.60 ‘ §.41
Alfalfa meal (%) 1175 19.55 3.26 36.32 20.66 = 8.46

_®%%n,ﬁ5/f7%®dgmﬁﬁma’h %%%kkb,74ﬂﬁﬂ®&5
2%, a—vERXDBERNREL ko .

(2) PARHENBEEIUCERE KXOKKFHCIT S EEHEEER, 138 AL 5N
<, RNk 5 & BN B2RADSNR -, ERIFEBRICONTL, PFER DK
WOT, FXMOER, RMAKNC L BT 5T LIXRARETH - £, AINES
I OB RICONTHETH - .

(3) EEBOHME NEOBHIL, 2HI AR 2 HWFOHIIL, oy ¥ah 7
— 75 VIR U CEGEEZRDZ. TO4R1T Table 4 X 5 TH 5.

Table 4. Effects of Florafil on the color values of egg yolk

Period Ifems Lot 1 ypw 1‘ Az Fo 25 i F0 5 ‘AsFo 25%l C iCFo-zs**
Preliminary 75 8 85 8 o8 I 7 1 9

1 st In 14 days 3.5 4 4 4 . 35, 28 10

2 nd In 35 days 2.3 6.5 730 9 9.3 9.5 10<

2 nd Average 2.6+0.56.340.96. 01-1.0:8.2:_4-0.538.0i1.2‘8.7i0.5 100
3

rd In 14 davs 3 4.3 3 3 3 3 9.5

* Milo dlet was fed for the total per lO(lb
** Corn diet was fed in Ist and 3rd periods but corn diet with 0.25 9§ Florafil was fed in 2nd
period.
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EFEZEL D, BEHKI0ET, RMFSRTEEOGRCEET 5. AREAGE®R
D176 OABMOFHHOBTHELRTLOFDLI TH 5.

CFy.2s>C>F s>A3F . 25> A >F s >M.

CTREMEMCRDE, 7077 4 V0. 25BDRMIE, TNTr 7y I—v3 BEMN
CIREE LW RELTRT OO HETICENTES. ELNHOBFANSEEDOL &%
b o THEREELTRIE, <4 o ®0%EALEESTD, 7057 V0.5 BIRMT 55,
FTNVTFNT 7 —=n3%L, 7077 4 vE0.BBERMTNE, FEHRI+TIELD
NsbDEELLNS.

WolE), AEBRIEB Py Eo 3 YONEOEGHROBRIEZRTHDOTHS.

XILEIPCE->T, w4 ok, CFO.25XPADKRIKE 2 2, WTINbIi
DEFIEH KL 0, 2 B8BTS 3 BEOBHC >,

(4) BREOELYIVASBICHELETEE Fig 1 W RLLEHORABICONT, 5
BOE 2 I VADERRITR - keat, TSI Table 5 0k ) TH5.

Table 5. The effect of Florafil on provitamin A content of
egg yolk (Content expressed in 1 g of fresh egg yolk)

Period | . Lot] : 3 | . F, ..l c | cr,.
erio ! Date — M Az | Fyp.25 ; Fo.s !As 0.25, | 0 257'
[i
Prel. May 7 | 12.4 iu/g
o : T iu/gl | /g iu/g iu/g iu/g wu/g] /g
st [MayasGnuaas) VRGN Y G GWE 00
‘ \ ; ‘
May 30 (in 7 days) 8.6 12.1 | 9.6 1 9.2 9.1 10.3 | 12.7
: | ! |
; June 13(in 21 days) 8.0 | 15.8 | 13.5 } 4.1 15.7 | 17.5 16.7
2n : {
. | !
June 27 (in 35 days)' 9.2 12.4 | 11.0 | 12.6 | 17.2 | 15.6 18.0
; i I
Average 8.6 | 134 | 114 | 120 | 140 14.5 15.7
) ~ | i -
3rd | July 11 (in 14 days)| 1006 | 15.0 | 13.8 | 13.0 |

15.6

200

100

M A3 Fo2s Fos A3zFeos C CFozs

Fig. 3. The effect of alfalfa meal and Florafil on vitamin A content of egg yolk

B4 VADEBREBIETHRIX, HBEIVEraYRb-2bHL, THT 77
7 I —RINCRE, 7957 4 VETNT 7T 57 I —EBIERNE D THS.
TR 7a 37 403 F SV T 4 NVEITHELIBDTHD.

(5) BREPDOTALYIVADEBICEKEIRE FHEAKORKRADRARICONT,
Futx vADEBLITR -k % Table 6 0k 5 TH%.

/
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Table 6. The effect of Florafil on provitamin A content of
egg yolk (content expressed in 1 g of fresh egg yolk)

Pfirl(_)ilJ Dat\e\\\“” — Lgt\ M Aj ‘ Fo.25 ‘ Fo.s } A3F,. zsl C [ CFy. 2§
g;?gm" May 7 l 7.09 mcg/g
. mcg/g| mcg/g mcg/g| mcg/gl mcg/g] mcg/g] mcg/g
st | May23(in 14 days) 5 5" , 5 l vt S TEE DU 8%
May 30 (in 7 days) | 2.40 4.78 | 2.22 | 260 | 3.70 | 6.78 | 9.66
|
i !
Lo |June13Gn2ldays) 204 | 7.56 | 259 5.05  6.60 | 10.20 | 13.44
n 1 . | !
June 27 (in 35 days)| 1.70 | 4.90 | 3.63 | 6.30 | 11.18 | 6.90 | 13.00
2.05 | 5.75 | 2.81 . 4.65 | 7.19 | 7.96 | 12.03
| Average , (1.0) ' (2.8) | (1.4)  (2:3) | 3.5 | (3.9) | (5.9
3rd | July 11(in 14 days) | 1.40 } 3.36 ‘ 1.3 | 252 | 2.1 3.74 | 10.95
400
300

200

100

M A3z Fo2s Fos A3zFo2s C CFoz2s

Fig. 4. The effect of alfalfa meal and Florafil on provitamin A content o fegg yolk

COMRNBOFDT EMRFLNS.

D <A afdBofgEIcl - T, HEDF 4 I VASBR, KFT5b0E 425
ns.

2) TNWT7rnT7 7 I=NV3BRMCE->T, IHED oL I v ASBITK 3£EL<
HmT 5.

3) 70357 4V0.25%RMTH, bINCHIEO7ob 2 VADLRVIEEL KRS
IHThs.

4) 7m 77 4VO05BHRMCL->T, PPEDFn 2 I VAEGRIL, 250 EKCKRS
B, TNT 777 I -3 BRMCEBIERNL S THS.

5) TWZ7 777 I—EIBERMLT, IBRTa T 7 4020 25%0MTNE,
WHEFDO 702 I VADLVANVEALNCEL /LS. LAl tveoav@gRlor~r
CiEBIERNWE I THB.

PyEoaVERBIKCTa 77 4 00.25%RINT 5L, o s I VASEIE, bEak
LARWIIEER IR 5.

6) rvEoaVERXE, RNvAofiBXOonTRIDL, HEOFo s I VA
DU XNV E»P- T,
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(6) BEFOFHU P I(ABBCHEREITHEE HHEKROMKAORECONT,
FYH UM T 4 NVOEERITIS -T2,

KRE RS 5 3 B OEBX (TS - 7203, TOVE &Y, <4 vk i) X%
1& LT, HBECHReE, AsX5.34, Fo.250X3.82, Fy.5X8.44, AsF,.2[X10.23, CX
6.15, CF,.25[X12.44ChH 7. TNEXRT B LFig.50X ) THS. TOERER»D

DEFDEIIRT bbb,

Vi
12+ Z
»
.
0} 7
7
7t 7
Z
Z
6 ~
Z
st 7
7
7
4t 7
7
N .
%
Z
2F 7
7

1

M A3  Foas

Fig. 5. The effect of alfalfa meal and Florafil on the xanthophyll content of egg yolk

1) 78357 40k, EOFF L b7 o VERE, botbHEREREYE2S. X
DEEBHI, £4IVA7aELI VADEBEBIETHIDORE LT,

2) FTAT AT I—3BIRMOFNEE, 7857 4 V0.25%BRMOHRL D KE
Mo fehd, 0.5 BERIMOFRICH L EnhoTc.

3) 7O 374005 BRMROFY Y b7 4 vERE, FvEoaY@HROLTNL
DHFEI -1

4) TAT AT I —ARRNL, IHI- 7B T T VENZBE S, TOHRIX
—HEBECTR D

5) tveoavigkRic, 7o3 7 vEEMLEEED, FH YT 4 vERRE, —
FiLSuy o 78R3 EREDLNE. Tihbb, BHEOBNTbL TRAERRSIT L
A BN, EHMKIE, TVT 7 7 I —LORABESRML, 70977 40 %
0.25%ERMTHE, NEOBHLEECRLEIDOLEEINS.

(1) BREICHTBHE ARMD, @fFcii, XL 2 EF>oK&kOHEBKD
NWTHEHER TR -8, O35 bEHICRFT S 1 Moz keld Table 7 0k 5 TH 5.
C OFERIE, B - e rUR I IR .

frts, (JRIHTE/GNTE) <100 T 7 bbIlfEsr Rk, WIDORD, Feiicky
KT <, 31~33.5%DHICH - 7.

HRBOKEOHE (KEZX2 BEK, »oMERECEL, FHEERDR, <A1

—b . b b . b . b < AR vrve = & - - - Be - 4 e e e e e b S Aba AT M s < ot w1 g e e a3t Mt b
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Table 7. The effect of Florafil on the egg quality

o Thick- . g

S| Lo |EEE inessof ™| B | Color | UEE |dfimeter diameter. @/Q
=9 shell force weight weight

g mm kg g | g cm | cm %
M 61.0 0.372 | 1.60 31.3 6.0 18.5 5.86 | 4.33 74
" As 56.5 0.363 | 2.20 29.9 6.0 19.0 5.60 4.47 76
~ | Fo.zs 56.3 0.374 | 1.80 30.1 7.0 18.5 | 5.73 | 4.20 73
§ Fo.5 57.3 0.382 | 1.81 31.0 5.0 18.5 5.83 1 4.20 72
i A3Fo.25| 55.0 0.391 | 1.72 29.0 5.5 18.5 5.62 | 4.17 74
~lC 55.5 0.388 | 1.80 | 30.0 5.0 18.5 5.71 4.18 73
| CFo.25 61.8 0.365 | 1.32 [ 29.0 8.5 22.5 5.86 4.12 70
M 62.2 0.364 | 2.49 35.2 2.3 18.4 5.93 4.32 73
‘: A, 57.1 0.391 | 2.75 31.0 7.0 17.9 5.74 4.11 72
f: Fo.25 64.4 0.372 | 2.19 36.5 6.3 20.0 5.91 4.45 75
= | Fo.s 61.2 0.384 | 2.94 36.5 8.8 18.5 5.80 4.35 | 75
B | AsFo.25| 61.5 0.392 | 1.58 34.0 8.3 19.0 5.87 | 3.83 |, 65
S C 61.1 0.350 | 0.97 35.5 8.3 18.5 6.02 | 4.18 69
AFg.25 51.2 0.390 | 1.57 28.8 10.0 17.3 5.18 4.15 80
M 61.0 0.300 | 0.65 35.5 3.0 19.0 6.04 4.30 71
‘: A, 66.5 0.363 | 1.95 30.0 3.5 18.8 5.74 ©  4.20 73
&1 Fo.25 61.0 0.325 | 3.00 32.0 3.0 20.0 5.90 4.33 | 73
%_: Fo.5 56.5 0.288 | 1.85 31.0 3.0 18.8 5.88 4.11 70
‘: A3Fg.25| 59.5 0.337 | 1.13 33.5 3.0 17.5 5.70 4.56 \ 80
e C 64.0 0.375 | 1.12 37.0 3.0 19.5 6.06 | 4.3¢ | 72
AFo.»5 | 58.5 | 0.410 | 1.45 | 29.0 9.5 | 19.0 5.71 | 4.26 s

o RR, TNT7r Ty 3 BRMX O, RBREEHAS IICH T HICAE ORD A
bhle. LAl ZDMmORIEZ, 3EALEKEBRMEZSIN, Fi X, CFlLsRitb okl
L.

1% E

FHUPTANKTHED 7077 4 VOIRKCHTHEFEMBELRSTICE 2 I v ARE
DERBECBIETHEYM B, RN~/ vffBX, chikyo 37 4 v#0.25%,
0.6 B%Mx7eX, TWV77NV7 7 I—-NW3BIRMK, TVI7NVI—-W3%LIn77
4 V0. 25% MK, tPvEroa YK, byveoavERK7e 57 0 v0.25% % RN

TAOHXOH TRERG, EINBCL2ABREBRLELLL. FHEUZ1EMEL, TOk
WM~ o k% 2 BREBEL, BVTSBMZERMERRENE L. Ibkzhic
BT, 2EMRERNA ot bz k.

ZDORROENIOFDLI THS.

1) FHEOBHAR, <M o (60%) HKORBR5SKCE - T, kL, 28T, 8»
L3BEETINS. chiedLCcHBrvEoa Y (60%) FR TR 8 ~10D1H A%
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2) =AnfdRicT VT Ty, 7037 4 vERILTEZ %E, Wb @I
<7D, RMEEHEEHWI0~I4BC, HHOBHEXET DI IR S. TokRA,
CFy.2:>C>Fo . s >AsF.2:>A3>F.2:>M OKXDJAMN TH»>7%. b vEoa viEgkhc
ML, 79774 v%0.25%%INTHE, IREO@HAMHEIEZ, 10 EERLE.

3) REOE 2 IVAEGRBICONWTIE, THZr VM7 7 I—J, 7037 4 ORMC
Lo WFhb LDMT 2L KX .

4) JNED et 2 I VADEBICOWTE, TIVI 777 I—J, 70F7 40D
WINX, TOEBOUNLVEEHD L LARRDLNL.

5 JHEDFH VT4 VERIE, TANT VT s I—, Ta 77 4 VOEENDOR
X »T, ZOUVNVEBEFCHEDONL. <4 o ikl GIR) KuzE#Erl T, AsX
515, FoasX#94 5, FosX8.40%, AsF,.sX#10f%, CFoXikil2fEicEabivic.

IhxETBIC, #HErveoavyofRbic, 608D oris L iciIitkhc,
0.26%B F71X0.5% D705 7 4 WERIZTNT 707 7 I — I3 BRI, INHOEHN
RS DD, BHRIROS D LxBbbhik.

FERFAENCIE, <40 dZRE2ONF LR ENT, TV > V77 I DEES
NBOR—RETHBEMNL, 7077 4 VORI, 0.25%LFT, WHOBHEZ, Fi
OB T D ENTE, COHNOLDHRASMESEARMAL VNI LR TE5.

X LS

D HE e A%RT  EBEK - EARKE, 8 (1), 61~71 (1975)
2) ZAEE e WEALZ : BEILERRE, (1D, 75~83 (1975)
3) ZEHE e LT - WEARARL RIS E K - RIKAEE, 9 (1), 45~55 (1976)
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Studies on Pigmentation of Egg Yolk
(4) The Effect of Addition of Florafil to the Diet

Hiroshi SUTOH, Senji UCHIDA and Hiroshi UMENO
(Laboratory of Biology, Okayama College of Science, Okayama, Japan)

Florafil is a preparation of xanthophyll which was made from petals of a species
of Calendula in Mexico.

To determine the effects of Florafil on the pigmentation and the contents of
vitamin A, provitamin A and xanthophyll of egg yolk, a feeding experiment for 10
weeks with laying hens (Rock horn breed) was carried out. Seven lots of the milo
(60 %) diet with 3 % alfalfa meal (A;), with 0.25 % Florafil (F,..), with 0.5 %
Florafil (F,.s), with 0.25 % Florafil plus 3 % alfalfa meal (AsF,.,5), and of the
control diet without additive (M), of the yellow corn (60%) (C) and of the yellow
corn diet with 0.25 % Florafil (CF,.,;) were set up in bateries (cf. Tab. 1). The
feeding experiment consisted of 3 periods: in the first period the milo diet was fed,
except the CFy.»; lot; in the second period the experimental diets were fed respec-
tively ; and in the third period the milo diet was fed except CF,..; lot, while hens
of the M-lot were fed the milo diet during the total periods. Egg yolk color value
was evaluated by Roche 10 blade color fans. Of each sample of the egg yolk in
each lot, vitamin A, provitamin and xanthophyll were chemically estimated (cf.
Fig. 1).

The results obtained were summarized as follows :

1) Feeding of the milo diet lowered the color value from 8 to 3 in 12 days.
In comparison with this, egg yolk of corn diet-lot maintained the color values at 8-10.

2) Egg yolk of Aj, Fy.25-, Fy.5- and A3F,..5- lots had considerable or high
color values and gave a proper constant color value in 10 to 14 days after the
feeding of experimental diet respectively.

Order of color value of egg yolk: CFy.2;>C>F,.s>AsF.:5>A>F,.5s>M
The egg yolk of CF,.z-lot indicated a higher value than 10 of color fan.

3) The vitamin A content was somewhat increased by addition of Florafil.

4) The increase of provitamin A content of egg yolk by application of Florafil
or alfalfa meal was observed.

5) In the application of Florafil to the diet, the xanthophyll content of egg yolk
was 5 times in Aj-, 4 times in Fy, 2-, 8.4 times in F,.5, 10 times in AsF,..- and
12.4 times in CF,.2s- lot as much as that in the milo diet lot.

In the practial formula feed, it may possibly regulate the pigmentation of egg
yolk by the application of Florafil lower level than 0.25 9. Florafil is regarded as
an available pigmenter of egg yolk.



