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%, 22kgHicb, 10, 20, 40, 80, 160¢ %, FNLRREMUi. MIEINLHEX R 20,
Thb 5y ORBENAYE L BRKEARTERE LK.

CNBOEAEINE, 18 1PHD110g OHIRMKEE Lz, Tibb, 1HTFOWR
BRTHHAr—V58%2b-T1IKEL, 5509 OEEPFNERORERICAXEICY
Zile. Thbb, Kk Tablel X H i, Y7 orax VKB, X0FE 454
DX B EIhicz i/ s. CORNELIUS 52 O4MFEZRIRE L 7.

Table 1. Experimental lots and the feeding diets

Abbreviation | Kapok r Kapok Cyclopropene | Cyclopropene ‘ Number
of lot ‘, crude oil of | crude oil of fatty acids of | fatty acids of
i the diets  the diets the diets | : hens

(mg/100g) | (mg/100g) (g/22kg) | _ (mg/100g)_ | (mg/hen/day) |
0 (Control) 0 0 0 0 5
45,45 45,45 10 12,3 13.5 5
90,9 90,9 20 24,5 27.0 5
181.8 181.8 40 49,1 54,0 5
363.6 363.6 80 98.2 108.0 5
727.2 727.2 160 196,3 216,0 4

3. BREMRE A£EINRNE, EXTLHEEHAEBL, ENAHSITEAL, FRER
DHMICHA L. Tihbb, DXL IR kML T -7,

D WEELErE. a JRELEREE b IIBCRE T 7 4 v EBREL THE.
WFENS BEEACKER. HE 1 CREER LR, [REXEINT, 7~8CL bW
KRk tddps.

2) ZBERFE a JRENIE b IRBRCEE T 7 4 vEBRE, WFhboyh—
NIRRT,

o OO BHMIE, ThEho&¥DX)Ths.

2, 4, 8, 12, 16, 24, 2B 7T L L.

4. HBRMAM 19714 4 H19H~5 A31H O ESRHEMM & L, ol %: L
MO EBD ELT, WEOMERZ TNTHERL 2.

5. WRERB EIK - fHENE - ARERRLHAET S L b, H¥EPOASE
BB L OUNA - B#E o pH iz fllE L. 1 BEGCAEORE, KENOMBEER, Ho
BERELAEL ..

6. EE HHOKEIR, $9.001H1E 1X5509 (6 XD&K440g) ##EL, W
b@ 3 HIRMEE L. KX, MKBERGHEL, HHEKELL.

EEBRREBLUEER
1. BRBESEHOEPHER TRORBEHER (Wx=<y va) ZHWEDR, TO4
HogB1z, Table2 0 kX5 ¢h 5.
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Table 2. Chemical composition of the diet for laying hens

. Crude |

Moisture ~ protein lCrudefati N.F.E CrudeﬁberlCrude ash‘ %{f&%‘f
1.8% | 17.4% | 3.4% | 48.5% } 0% | 14.9% | 73.3%

Tadle 2 A5, R ENEERE LT, #MSTHD LELNSY . cofitic, £
ZhoBED (Table1 3 54) A Ey 7HBBEMINTHES I L.

2. HFHEIRE WRIX (Omg/100g) I L T, 45.45mg/100 g [X2>5363.6mg/100 g
X% Tk, fABOF2E, EEAEERKRL, TORBRBICENRNE ) TH-7%.
LT AT, 727.2mg/100 g KIZ, £ DF&itb 5 <, REREHLG 1.EEHORNER, 1H1¥H
B0 EHT8.29, 2:8E1262.99, F3:EBAX54.39, F4:BE160.7¢, H5HEER
79.0g &7n o 7z,

COREEZDE, HRy 7EMEELTEE, HAHOFAEDSTEHC L, Thb
vy asaxvElE (Halphen RISEELAY) *doBL ML T, RHCRINT 2
¥, HEOIFACLEBES5X 5 ERRLTWS. AHOFACEEYEL 2 RE
13, ERL BWTHEDLIhENI L, YruraxRVENROBEN, 98.2mg/100g &
196.3mg/100 ¢ ORI (H R 7 M OREE, 0.3636% &£0. 7272% D) WCHET 2D
DLEEIND. T27.2ng/100 ¢ Rick\WTIE, 1~ 3:BH & RBEHREZERL 27,
48, 5EHE, DLFOorOHEEHEINL LR, BHERBRIECI LD (¥
saraxy BERCHLCERAREL TSR0, d5vRERhoYs7aFa S
VISR REML T, TOTHEREYREB Lot EEING. chiX, XTI
Vb7 VY, BILBZVREALR TV EDYY, hBEEMETTLC &8
EZ2xbNBENLTHS.

3. KRECS5IXE AX:b1BEI K, »OfEAENCHEL THILEERRE,
Table3 DX ) TH5.

Table 3. Progress of body weights of hens fed on the diet with kapok crude oil

- Date | April 19 | April 26 | June 3 June 10 ' June 17 ‘ June 24 | June 31 huly 6
. i (First | (In . (In i (In i (In . (In i (In |
I(‘r(:ltg/IOOg):‘ ‘ day) 7days) 14 days) 2ldays) | 28 days) | 35days) | 42days) |
N : ! [ —
S (g) (g) () (2) (2) (2) (8| (&
0 (Control) 2,112 2,056 2,028 2,080 2,072 2,069 2,092 | 2,095
45,45 2,126 2,034 2,026 2,011 1,987 2,020 2,014 | 2,120
90,9 2,348 2,296 2,304 2,325 2,325 2,334 2,317 ‘ 2,329
181.8 2,016 2,006 2,010 ' 2,000 1,972 1,972 2,041 ‘ 2,028
363.6 2,262 2,124 2,136 2,105 2,042 2,108 2,117 | 2,166
727.2 1 2,300 2,243 2,203 2,103 2,055 1,933 1,931 ‘ 2,103

REREIA R, KX EHE 1B, KARERVWFh RO LR, B2BETHE, 727.2
mnmgﬁngbmﬁth%,%mm@znﬁﬁhﬁﬁfﬁot.%3Eﬁfm,ﬁﬁ
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KEEEL T&izds, 363.6, 727.2mg/100 ¢ RIZFADL, LD bFHRECRERKTS -
7e. PRIBHFOREK N, ThXh93%, 1B ETHALRE. 3B5AKTIE, TREK,
90.9,181.81g/100 ¢ XCX, BIE LK D x <, 45.45, 363.6m3/100 g Xi%, bTFrimsid
KR L, 727.2mg/100 ¢ KIZEA Le. £ L CHE 6 EHIKCIZE, 181.8mg/100 g R 23
PEIMU LA, FTBEIREAEED s - k.

HE4BE O ETHNRS &, 727.2, 363.6, 45.45, 181.8, 90.9mg/100 ¢ X DJlfic, *
DERERBDOHERIEIRE L >z, BAERDIER, Y7 FaVEHRRNEE LT LL—
BLARWR, COEHIAHETHS. 363.6mg/100 g LI ETit, FOEEZER, kb
B ER D Bhviz. 727.2mg/100 g X T, ¥ 7 v o VIEWERO, £HEHMKE LIET
B, AHOFAZIETL, BHEXZETT2CLIZBSRAEOEER, 5T 5
HbDEEZDBNS.

BB T %, BRMGRBERICED 27228, Thick 5EEKRER, Y/7a7raxy
EBORMEOLZ WKIZE, BIEOHEERKRTHS L) KBEbhik.

4. ENREFHMERE BHEOHKRIZ, Tabled x5 Tdho-r.

Table 4. Egg production of hens fed on the diet with kapok crude oil
(cyclopropen fathy acids)
Mean production-Eggs/hen/day

before week | week | week | week | week | week week week

Wriod For 14 days | The 1st|The 2nd|The 3rd|The 4th/The 5th|The 6th|The 7th|The 8th
supple-

mentation
Lot \ (Thelast | (Apr. | (June | (June | (June | (Juue | (June | (July (July

(mg/100g) n day) 26) 3) 10) 17) 24) 31) 7) 14)
0 0.63 0.66 0.66 0.63 0.57 0.43 0.43 0.17 0.45
45,45 0.61 0.74 0.74 0.63 0.66 0.46 0.46 0.40 0.46
90.9 0.63 0.66 0.66 0.54 0.54 0.71 0.63 0.48 0.51
181.8 0.64 0.60 0.60 0.74 0.49 0.51 0.46 0.51 0.46
363.6 0.61 0.74 0.71 0.63 0.77 0.57 0.43 0.40 0.60
727.2 0.20 0.29 0.18 0.14 0.14 0.25 0.07 0.07 0.32

Table 4 ¢ix, #RAB/HRDR VDT, EPRLCOWTRY 7 uF oy EIHBRERNOE
BL, TOEEZWRTICLEATHETHS. LrALch2RELEE LTS, LA
{ &%, 45.45~363.6mg/100 ¢ ¥ TOX OFIF CI1X, HBIEINRZ:, 78 v 7 HBENC
Lo TETTBENIHEREIBONARN - .

SHENSTONE B® 1%, = wNY YRR, Z717 ) vBRE%R, 20~50mg%k 5% 7= DCit,
FEINRICEE N h T, RELRAFNVI Y V%, 1H20md ORERE 2 REAK
REERD->EL TS, KERTORAKBREEIR, 0 1 HRS5E02EYERL
7o FRBNTH26ng (Y7 a7 uR VR EHEEIND LD, 727.2ng/100 g X LI
ADOX T, LEEOKRIZYLbDLMEELES.

5. EREESPOHIME AR OMEIBICHL T, REIMLHEEL 2%, ol
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¥ Table5 X5 CH 5.

Table 5. Soft shell and broken shell of eggs from hens fed on
the kapok crude oil added diet

\Lot (mg/100g) 0 3
- . i 45,45 90.9 181.8 363.6 727.2
Items (Control) ‘
Total number !
of eggs 156 165 180 170 187 48
Number of soft
and broken 6 20(3) 17(1) 8(1) 10(3) 9(6)
shell of eggs
Percent 3.9 12.1 | 9.4 4,7 5.4 18.6
Average(%) 3.9 8.5

( ) Soft Shells of eggs

Table 5 OfERIX, STRX3.9%1xi L, 363.6mg/100 ¢ X ¥ TOHBRX O F19138.5% T,
727, 2mg/100 ¢ X TI%18. 6% TH»7e. HB0 X5k, HEJIERDLvwoT, MER
TERVA, WRXEHL T, REPOBRELH DT, 7Ry 7 HEOKRE, Wi
i, v/ a7 axVERBOWBRE X, WRERC, MErOX T T4 T EEELB L
T OTIRENHLIERIRS.

6. BEBOEL chieonTid, 1@k 1B, 9l 9EHEEL 2. Thbb Ak
B e, REBEKTHRIETR>%2. @KWK T, JIEILE5.89 ~65.99 OfiFicdH b,
vy u7axvERRRNE OMOBEEIZONHRERI - .

7. BECEXREBITER

1) BE-FAOPHE ABECHELZINOEEXAD, BIIL, ¥+ — LK
LONA LA EE L TAN, &2 % BEERE pH REHK © LR E L % .SHENSTONE 5213,
H52EBMPH » — 2 —TRELTWB. EROIcoWT, 4, 8, 12, 16, 24, 32Ef
OEBII T WUR TR -, TREZBNT, 2E[EEOD O, 283EKL 20T,

9.0¢ White

8.5F o . Kapok oil  group (90. 9mg/100g)

———r
White

8.0F

7.0

6.5F

6.0

Weeks (Storage at 1°C)
Figure 1. The pH change during storage of eggs from hens fed on diet with kapok crude oil
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ChBRAAEETCH . CORRERFig.l0k) Tho- k.

vru7raXRVEHREEX BN ONEIRL T, LOIERPLINEO pH EE
LTH5E, TOMCEERSL BB T &% SHENSTONE 5% (338® T3 . H@Ein
TlX, 6.2~6.5, SR TIX8.6~9.20ICiFFIN T 5.

LeArT, V/uZuxRVERREEAZENERESTS L, MEO pH Masgr ()X
B LT AT ERHELTNWS.

AERTHRBOC EBRWD Bz, SHENSTONE 591k, K2, 4, 7 B OIBID
WTERL, 7B#&ICE, T CREEO pH fixnEEL, Lkisisiat o pH ERKE)
THTERMBEINTVWS., KER TR, 4Bl EKOb 0%, B1EHALLTWS
DT, SHENSTONE 5@ 1:@RUANOE/E, BHLEA k. 4BUKTE, JIHOD
PH OZE LRI LA ERD B - ed, JIFEO pH fHOE/LE, £ObR -k, %
DfE[E 1% SHENSTONE L ORER E—H T Hd0efETrc e nTd 5. Fig. 1 1©ix,45.45
ng/100 ¢ K ORERE R L2, HOKIEDOWTd, FUMEHERLE. ¥k, PREXL,
WR$T 7 4 VEBELEZLOIDOWTH, 2L AKTHE-%.

2) BREHODKSEE SHENSTONE L0 13, Y7 u7uxVEHBRERMNL k%,
RELHOEEL NORETOKSTERIEE S LHEL TW5 . KERTIX, Table
6 DL AfERER ok, AERTORENL, SHENSTONE born &1k, R—&HETHR

Table 6. The water content of the yolk of eggs from the hens fed on
the diet with and without kdpok crude oil

\Storage (weeks) 4 8 12 16 24
Lot (mg/100g) N A B A_» B A, B A B ‘} o
(%) (%) (%) (%) (%)

0 (Control) 52,0 47.4 | 41,9 41,7 | 61,0 54,2 | 52,4 52,6 | 51,5

45,45 46.0 52,7 | 49,2 52,5 | 46,3 51,9 | 60.6 50,7 | 46,3

90,9 49,5 42,0 | 37.0 50,5 | 46,7 40,3 | 54,4 51.6 | 45,6

181.8 51,0 38.5 | 47.0 44,0 | 48.3 41,8 | 48.7 54,6 | 42,6

363.6 50,2 49,1 | 47.9 41,1 | 50,5 42,9 | 54.4 48,5 | 40,3

A : Egg shell without the treatment of fluid paraffin
B: Egg shell with treatment of fluid paraffin

Wz kR, HABBDRL, Lt THEARODRWT 2D H - TH—BEEZ oM
LT Ehhote.

3) BFANE VS EE MBEMELEIBE IR ZEXRERE»DOIRE, BETS
&, JIANRE v 7 BIE S 4%, SCHAIBLE Bk, tIXSRBEOSB B L, IRFEd
Dk A+ v RIEHB LT, BT o Conalbumen t ik AhEEF sRETE5E L.
LORENZ 5® 11, JRoMEBE/LORR KK 5 K%45 &, Halphen K% 23 5845 &3, H
Uthdo tEETMNCEMBLL. Kapok i, Sterculia foetida ®jhd, Halphen- &
EBEYRL, EEeoERKARS. MASSON 59 1%, Sterculia foetida % BEEYRE
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525 &, TOINR, €V KT s Lx#ldic. S foetida %+ KERML,
v/mFuo X VvEEERWIBELL VT, B AR T, Rk 3Rk k.
SHENSTONE 5%, A5 17 ) VBl <N Y%, 25mis WL ERL T2 EL
B, TOAEELRINE, © Uy /ilR0oHBMNLEMEOFbbhb E2HMEL TWDS.
Tinbb, ITHEINORHBHEEIR->C, TOREZADL. TORERAEDEE X, X
T VIREEDOA, =N VEREOIFL DD KRES, TORFEE, IWNEOEHC
%, HENOEE, NEOKEL, IWAOHKEARETH -7, F % SCHNEIDER 5! (3,
Sterculia foetida % 1 A& 25mgBBEOLELX 52T, TOINZ, SINOKEHKOH
¥ Cclciy, S0BLIEDUTRREBLZHIEL T, AL EWI 2 EE2HELTWS.
AFEBTIE, HEy 7 HIMENMER R 52 CTERELZIBZHEL T, ThAFROHKI
HORL T, JREE IR, L IVAORBRELBIE L L. TokRix Table7 X 5 ¢
b%. MEOHER, CBOBEED Y > k.

Table 7 O R%* % 3 &, FRFE (o v 7 —-WIRERZ20°C~22C) oREEHE, WIFh
DA NTH, TOINAREK > b DIXh - 1.

Table 7. Discoloration of the white of the stored eggs from hens
fed on the diet with kapok crude oil

\\$t°€3i$§23‘°d 4 : 8 12 16 1 24
Lot(rﬁg/mOg) A BCD ABCD ABD AB|AB
0 (Control) | — — — — - — - . _ _ _ ‘ - -] - -
45.45 I S S R B S S T e

90.9 ; L B e B
181.8 I —‘~&+%— —‘ o = Y %‘ 1E
363.6 B B e B —‘ﬁy4p’ﬂ,%

A. Storage at 1°C without fluid paraffin treatment of egg shell
B. Storage at 1°C with fluid paraffin treatment of egg shell
C. Storage at room temperature without fluid paraffin treatment of egg shell
D. Storage at room temperature with fluid paraffin treatment of egg shell
(=) No discoloration of albumen (yellowish white)
(+) Pale yellow (slightly pink white)
(') Pale orange (pink white)

BEFTEL72d O, 4, 8, 12, 16, 24 &, WTHOBADIEBL T, LiLT,
WECT 7 4 VIC X BIBRMTLDOHRIZ, BEAERD BN - .

FlovsunFaxR EEBRERMEREMNT 5coNnT, Z0EEOREEIR, Fhind
PDHRVWEOHACKERT, S0k iclbhk. ¥k, MRS EIVUBEEL k
HIEeonT, TOEBREREL -1k,

ARy 7 HBRIMEGEEHE 5 OB L OINDINE IR, thi v+ — LIt ANRKES, BR
mxtBO rniC T, X OERICARY, BINEERYRT. B0t sFCh, ©
BRI WIREBIR /A 5. INEIX, REMIC WA NSRS T, EEELR%R->TL 5.
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Fig. 21x, BWE24EO b 02 EIIL, INE, IWAOREZHIE LD D THS.

Figure 2. Eggs from the kapok crude oil hens showing pink white, and yolk indexes
higher than that of the control egg, after 168 days’ storage at 1°C.
1. Contorol without kapok crude oil

2. Daily dose of kapok crude oil 50mg/hen/day
3. Daily dose of kapok crude oil 100mg/hen/day
4. Daily dose of kapok crude oil 200mg/hen/day
5. Daily dose of kapok crude oil 400mg/hen/day

1) BREDOZFEDSE R SHENSTONE 591X, WEHFET 5L, WHOHOEEN, <
WY vEER R Ty ) VERERIML R OLR, BE-k &xHELTWS. T
NERMBEOINE, WE»SOH$OIHABC D, ZTORAR, ErvrgkaryTrrIy
LN EARCAR DD THD. COBRRIE, A7) YBRENOBER, - &b
Eieky, WHOABE, RSB LIFETHLIONHS.

EOE Yy 783 vy TA7 I VRARE, ERNCERET 5L, NATOKOEZEA
L) Affcibde &RnExbhs.

PREh QIR e BT () LTw AbiE, NETOHOEERETT2d0
rEx LN, cOBENLINETOMOERETR - 2P 88, ORI Tabled @ X
A THB.

OB bSO BREYREKOBICENS &, —RIMEWEEZRL TWB 2,
HARw 7N, Thbby oo VEHRENOR &, AKX & 2
e ~3 &, RINBOHSBIEWC LB DLNS | EiBMMARL Rscoh
T, *OBEL 5HACHZ LI THS.

UHRIHEDOD DlLo WL, HEB I VINHOHERLEEL 22, TOKEILI,
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Table 8. Iron content of the yolk and white of eggs from hens fed on
the diet with and without kapok crude oil

Storage period

(weeks) 4 _ 8 1 12 16 | 24
Lot (mg/100g) Yolk ; Yolk Yolk  Yolk  Yolk i White
mcg/g mcg/g mcg/g mcg/g . mcg/g mcg/g
0 41 39 38 40 | 35 7
45,45 37 31 31 } 28 ‘ 30 18
90.9 34 _ 40 28 28 1 31 ‘ 19
181.8 40 39 38 25 ' 20 ‘ 19
363.6 39 32 28 28 29 22

G O8N, IARBITL TS L2 HEIRS.
CRLDORERER, Y uraXRVEYBRERMNOE 2GS L 2lENE» Db I CiX, I
IR OB, INABIT T L2HEIXHIDOTHD.

E:2 ¥

EJVHSGRC A Ry 2 (Y7 e uRVvEBEET) ML T, RS xk
BA, BBIUCEELRNCEDL ) A EE 5250 2M5 AR b - T, 43HHOH
BREP - . KRB, fREIk45.45, 90.9, 181.8, 363.6, 727.2mg/100 g
DOARy 7HAMBRMU & 5 GO E o< 0, BENNREHX &0t 6 KERT
(Table 1 2R). BAEEINIGIEL T, T olriffk®, INEOREX TR - k.
FDRBROEHIIOFDLITHA.

1) AR 7HHT727.2ng/100 g X & B\ TUX, fabHHEUE « BEEINER « D3RRI
LHEE, 3L AERBDLNILD - T2

2) HARw 7 MiR727.20g/100 (¥ 7 v 7 o< fE#R196mg /100 9 ) OTMTIL, ik
DiFAEIEL L, FAREREOET, 0WTIL, KREREFBEINE.

3) #HEv 7 Mh%E, 45.45~727,209/100 ¢ ORMIC & - T, KBFEINOHMBEZ XT3
Xy aEERRD BN,

4) HRvy 7HABRINEOBEINOINE « IH© pH Mk, KR OREE & & btk
Eos L, B—EEEROC LARDLNIL.

5) A8y 7 HBMBRNEONZIFEL, ThXZNOMMO®KREINL, INVEZBRAEL K
B, AR Y/ BcEnl, WHEEREEL LD T LRBEI k.

6) WMEONOEHIrEOMK, WENON, IWAKBFLT, v og-—av7T
VT VESREET IO LERINK.

ARREWTT2ICHD, HHy 7 MERERS WA AEBKKKETHO T4 REK (FFEARA
HEB) icARREMA AN L OER B2 OMORIic LESEHT 3.

X ik
D AR i WEILT. REGESE. BESE  BAEYHE, (43), 39-46 (1974)
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2) CORNELIUS, J. A. and G. SHONE : Chem. Ind., 1246-1247 (1963), London

3) NRC: (1) Nutrient Requirements of Poultry (6th rev. Ed.), 15 (1971)
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(1959)
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11) FMESE*: A0EE, QAR Hi (1954, H29). *MEAEA B ABEHER
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The Effects of Kapok Crude Oil added to the Diet on the Laying

Hens and the Quality of their Eggs
Hiroshi SUTOH and Kenji OGOUCHI
Laboratory of Biology, Okayama College of Science, Okayma, Japan

To find out effects of kapok crude oil added to the diet on the laying hens and the
quality of their eggs, a feeding experiment was conducted.

Six kinds of diets (of 45.45, 90.9, 181.8, 363.6 and 729.2 mg/100g kapok crude oil
and of no kapok crude oil as a control) were fed for six weeks to each lot of five laying
hens (3-gen 564 strain) respectively (Table 1). The egg production, feed intake, feed
conversion, body weight and pink white of stored eggs were investigated.

The resuts obtained are summarized as follows:

The influences of the oil on the feed intake, egg production and feed conversion
were scarcely observed, except in 729.2mg/100 g-lot. The diet of 727.2mg/100 g-lot
had a poor palatability and caused the decrease of body weight.

It was found that the supplementation of 45.45 to 727.2 mg/100g kapok crude oil
to the diets produced a higher rate of the eggs of thin and broken shells than that of
the control lot.

Ingestion of kapok crude oil produced the convergence of the pH values of the
white and yolk, and the pink white condition when cold.

The decreased iron contents of yolk after a long storage occurred in the groups
supplemented with kapok crude oil. Only the eggs from these groups showed devel-
opment of the pink iron-conalbumen complex in the white due to diffusion of iron

from the yolk.



