ZEETZE 52(1) 1 10-18,2019 10
~ e ]2 S A S/ pY y = v
‘//QF 4\3% ¥ 'H_ﬁ\ '/_%1‘_:& f”k g '% ?‘*ZL p;[_;‘]::_v = /lz,g-,%}

It 2w g o g (D
PRI 2 F
BEZO B RERC Lm0

WefFEHA : 10746 H 25 H B2 HEH - 1843 H 7 H

W B

AHFE EETRSR G5 (Isa) 17 B FEEARR T - RNV REaT T e dE S B U R S B M e R R B R
o HHEEREHEESEOZPE - BRA 45 Bk Z /0 EHE 90 & > By R 3 (HEHEH - R 30 &
PP 3 AR - BEE 10 & > DUERIEEE T Ak TolEs - SR Z RIS Z T3 - TR0 5% DI e
T (A4l B 5% UIREr i e et (B 4 ) 5 2 dHstBedl - it iRat (C &) BEMEAR 0K — R B 1 2 BLBREAHE
R EA EAHE 2 E R R CP 17% B2 ME 2,900 keal/kg - 552 % 70 i1l - SN0 R BKER
T8 iikiReE - EEMEE - EEE - HetFEEER > WorHlRE 49 ~ 54~ 59 ~ 64 K 69 Bl EEHE T
Biwll - GREUR > MEZILUR - EHEER - VHER -~ HoeE - REGEEO L - EREEESUEMY
mEE AR - EEME T > ZHEZPEER - BRI R ER B FER SRR - DERERLORR
MED 2 OBUERUR - SRENIN 5% UIRSH RS A H BRI 5% DInee ekl Cu sl 540 & - 7t 49 BBifie& - BHEA (P
<0.05) B IR Ry s - SUBRAHEE R Z o (HEL b {H - tER 49 HECE - 8% (P <0.05) N EHIRAE - (IR Sl
fafel 2 Y 49 ML L [HAIEE (P < 0.05) BB s - HERZ L~ a E b HEEP I EHREER

N > MR - EEEO T - islSREEN e 2 EE R0 - SR ERRE B HE (P<0.05)
R IRAE - SRS REUR - BIE PRI 5% VIR i RS EE R R 5% VIR EL B AR B AR
HECE=CE > URGEEIE=RE (- HEFRSE > BEREARER > THAMETESORMITZER
HE -

R © RAAEER ~ dE5% - ARfEE - EwEi -

4

HEEHHNHEESEO 2R > HAEBZEAEMEmARZRE > Hoh DB IEMN A R4 R E =
655 (Roche Yolk Color Fan, RYCF) #({f & 10 & 14 ~ i #EEE (Galobart et al., 2004) - $HEHZEE]Z (Carotenoid) 7] L
REHREEEEREOZ 260 WREEEE - WK SS%E 2 EERI - e P EINAIIESAEE R E L E
SERIPT A E R (O (NRC, 1994) - s 2 s TEHV 2 MR B EITEEE 2 — (Blount ef al., 2000;
Spada et al., 2016) °

EHEGREGHFEENERFTNOE - NI EHEFFH R AU 2 % 2 AR 1% (Blount et al.,
2000; Kanda er al., 2011; Liu et al., 2012) « $ASHZEE R B EAYEE 2 (02 - BAEREEEY) - WM E KEFEEEFE
[% (Blount et al., 2000) o 7 "] H{f5 < GalfgF0R 7T » DIE ~ ETE ~ &ki% ~ £oK - &3F4E (Marigold flower) ~ 415 ~
HEEE MG T 1 2 S HEHZEE 2 (NRC, 1994; Galobart et al., 2004; Caliskan et al., 2007; Chowdhury et al., 2008;
Hu et al., 2011) « DIf¥ > B0 EREEE SRR MO RPN ERGEIET - DS AR BEEFEBIE « T
FAOHEEHN IR Z (E R E A58 - RIEBIEE RAAGRFRIECR A RERINY) - EhEREOOERIRE

|

() TTEE RS Z B B A B AT iR Je E 2 55 2600 55 -
Q) fTEbtREZ E g T EAR T CEE R EEY -
Q) TR ET B MR CEMEE R -

(4) #E/FE > Email : aksu@mail.tlri.gov.tw ©
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HESH ZH (Xanthophylls) 114 1E R ALREEEY) s BAEAL IR R (Las & R EEHINS @ B EVEHERER
HHZE R R AT R U AT RS A B AR - A DI - Rt E S R LR R E & N
Z Z A (Hamilton ef al., 1990) - A5 HIAIIESZEM L EH TR P EERZ (Lutein) JREE S EEF2 30 — 40
meg/kg > ARG ISR 2O R ERE T EER 2R (Kanda er al, 2011) » ZAMEZFACH 2 AIREIEANE - DIEDD
FAEAEE BHEERES AT -

JE% (Chive) BESEEZE » WEB N PFKE A B  IEEGRS ZAIEERIE EELTA 70 AH - HL[EE
PHEE Ry 109 BER AT o FiEEE A EHERET - BHBEFRUAIERIE NSy EEN E Y - EERR
HZAt o BRI ERAE RS i ER RS - B H-NBIMAERN REIEZ Uy —/Ah » Tl BTG REF EY
o] Az EEUCHE - RIPLREAFE A e TE 2 dE SR e B n L » B AREAETRARINY) -

BOELRS (Artocarpus incisus) 155758 LGSR} (Moraceae) F 4 %58 (Artocarpus) » HERRE N > BRE Al 10 —
I5AR - &2EF AT - BFEEEEEERD ~ B2Rigan - KR - JBHEES I AZE > SHELERR > 20F -
FERE 2 &rpatsl - REMSHE AR ~ 85K B&kE - ERRSEREME » RelitaH » At EKE i@ Edl - B8R
IR R BB ARSI ADR} o SRS IR B R A B BB s #0E A Heket - B —EREZENEY) » &
REBEENSENELZEE RN TEZEEY) (Liao, 1996) - MHEBHREEE 2ENEKSEEYE - EEZa8 95
80 png/100 g (Andrew ez al., 2010) » HEEERLANBIEROIIEZ T S A HHEEZ -

2 B RS Z A - BEERIWEMIERFR - ASUERiEaRe U Ry B 2 E S SR B B U e e 4 0 R 2
NI FRYDEERE 45 — 70 8f 2 HIEH » DISHE BN EETEMNERE B2 > H 0 ItaS RER AR E R
TEEESE > REMRELEE L EERISTALE -

M A

L SEEelsbests

ERENY) s 00 RIS ERE - DUE R FERF 67 » 8= EE A/ Ny & 36 cm x E 30 cm x 75 42 em 0 s{ERHA S
45 — 70 #le - FEAGEAET 10 — 20 lux 2 16 /NFFZ R (161 - 8D) - EFEEMIT 7y Ky =2H » 73 Il EREANI0 5%
AR TESS (A 4H) ~ 5% ¥ e BIEE (B 4 ) Mok — KA aaiE 2 B840 (C 4H ) F=4HstbnpR Hidd -
F ARG 2 SRS AR DAEEEIMIZ 774G T S e i e E T H e
e B THRUR ML - $97A80E N TUMFRE > —F 2 REDVNA 1 — 2 em BJFEAN o UIRREVRIIMRE - BRT
TR A A - TR ARV B E B EIZA RS -

BB ARGl UK B - BRBREAE(RK NRC (1994) Bl Isa pHEHE 2B R R FMEREREIC (R 1) =4
EAMRE T RAE AT SR CP 17.0% Z & HEB1% ME 2,900 keal/kg 7 fUHHE @ SUSkIREE - EERKEE » RE 49
54 ~ 59 ~ 64 J% 69 RN - WEEREEETSE R > IRt B E N E B EEMRE (R 2) -

IL A e H B 5%

() ERETIREKET AOAC (1995) #EfT—REE AT 3T

(i) sestlBpiifgER  EE RN EES  DatEEER N HYES -

(i) ERFARIERE 5 A SPRFAHEMEY 10 SHEETESE 50T - FRFEEHIE 30 JHE -

(v) EPAREOIE © LB FEALF R RN S 8 2 /N 22 Kl < BEEE Ryl 25 fE 0 B i 2 Pl Ry i iy
MEF 58 (Egg shape index) {f¢ Romanoff and Romanoff (1949) Frift £ 100 x ( %5, il ) -

(v) ERRMR - PLERGREET (Model HT-8116, Hung Ta Instrument Co., LTD.) JI7E 2 M ERAUTHERRFFE » I
DA FHK E7R%E 2R 3 (ERH 2 EREE -

(vi) Z[CEAL (Haugh unit) @ HIE AR EREN PR L HIEREEASE (2R)  HHEESEILE > DETE
HEHEE > AU HU=100xlog (H — 1.7 W™ +7.6) - H= &/ > mm ; W=7EdH > g -

o) B EOAE ¢ SRR IR E S LSS (Roche Color Fan, 1 — 15 4% ) HIE » H B HHAE &40 EFRE 06
RESBIOHRERER 46T 1 — 155 < [T HERHAIESNNRH Lyon er al. (1980) 27574 » DL ZEET (Super
color SP-80, Tokyo Denshoku Co., Japan) I E & sEAD - (AT EREEIEIRIAR S (CIE) HEEIEEG N
AOFRAHESRNESE - DS T ARER - DL LEFETE (Lightness) > a {HAFRLLLRTT HBAEEL -
+a FoRAALETTHE(L > -a FoRAERETT R - b ERFFE T HBEE(E > +b TormEEaTEE(L > b
SRR AT -
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o) ERERIARTS 69 e S 4H AR B 3 Mk indE - DAERUEER B @i (HPLC) HIE & P EE s 2 B- HHEEE &
a8 B o th EEEN T B L P A LS VBT PR R SR RRERE T AR E S8
tb (m/z) TOLAT RS RE - Ml A S TR A 97 4 12 H 5 HER & 0971800459 574510
AP EE R R Tk

L &eEtor i

VB 2 JIEERHE 4 ET 1T 408 (Statistical Analysis System; SAS, 2003) FYESEHEE > {¢ GLM (General

Linear Models) #2778 J5 53477 > 3l DU/ N 5 - E39{H. (Least Squares Means) {55107 PR g FHAR A E Y 72

FEEAE M - WEFSHTRIA SAS (2003) 2 REG f2/% (Regression Procedure) #E{ 74747 °

1. EHERELHRL

Table 1. The composition of experimental diets for laying hens

Ingredients Al B' c'

%
Barley 33 33 33
Corn 23 23 23
Whole Soybean 22 22 22
Soybean meal 9 9 9
Dicalcium phosphate 2.1 2.1 2.1
Oyster Shell 7.1 7.1 7.1
Oil 3 3 3
Salt 0.5 0.5 0.5
Vitamin premix* 0.1 0.1 0.1
Mineral premix® 0.1 0.1 0.1
Methionine 0.1 0.1 0.1
Fresh Chive peel 5.00 — —
Fresh Breadftuit leaf — 5.00 —
Analyzed
Dry matter, % 85.5 85.5 86.3
Crude protein, % 16.73 16.75 16.9
ME, kcal/kgc 2,910 2,910 2,940
Crude fiber, % 3.8 3.8 3.84
Ca, % 3.62 3.62 3.66
TP, % 0.82 0.82 0.82
AP, % 0.54 0.54 0.55

A' = Chopped fresh Chive skin, B' = Chopped fresh Breadfruit leaf, C' = control.

* Provided the following contents per kg of diet: Vitamin A, 10,000 IU; Vitamin D,, 1,000 IU; Vitamin E, 25 IU; Vitamin
K, 3 mg; thiamin 3 mg; riboflavin, 5 mg; pyridoxine, 3 mg; Vitamin B,,, 0.03 mg; Ca-pantothenate, 10 mg; niacin, 50 mg;
biotin (1.0%), 0.1 mg; folic acid, 3 mg.

" Provided the following contents per kg of diet: Mn, 60 mg (MnSO, *+ H,0); Zn, 60 mg (ZnO); Cu, 5 mg (CuSO, * 5H,0);
Fe, 70 mg (FeSO, « 7H,0); Se, 0.1 mg (Na,Se0,).

¢ Calculated value.
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A ERETEEIENC T < B EERNCES ™ NRC (1994) Bl Isa P EHEEBH K T MHEREHRIC (R 1) BT H
BUA R 2R EEE O HEER - AulER  EEEETREAC T DL 33% RE K HAETORY - A5l E S REEINA
il 5% PIRESHTIEESEE 8 (A &) B2 5% VIR Rl Gt ( B &) - (G2 RETR - HaZV) B E AR EE 2 527
EHY 0.8 — 1% > SHIFINEBAGERETE RN S BRI AR E -

A BETT AR AL - SO F G R B AR 2 SR TR AR S - GRE TR0 5% VIR e dE S
B 5% DIRSHT A B B - B OTDE A EE VR Z R BIR 2 B » GEREUR 0 3 (HEHERE 45 — 70 B ZEE
SR HAGEISAIREEIEL - 53Rl 5.2% ~ 3.7% K 6.1% - JAHERAE R - —MHEERITH]E 88.0%
84.5% ~ 82.7% BLVIGERE A By 65.5 ¢ ~ 64.8 g~ 63.7 g HAHMIGMETE R - HEN AL A EH N (ERGHIZE AR
REZZELRPREL - MR & 5% UIRFH IR 2 DR - AEISHYE R R B E 2 P EAEE -

FEERGLE T - =2 ERGRIE - ERESEE T L RERIEEAES 49 ~ 54~ 59 ~ 64 2 69 BRI iRE
Haf o BHEEEBIRIE A 25R B2 (R 3) > RS EHFROEME NMARNE > (EEEH
BHET - BEERGERZE [ (Roland er al., 1975) « fEHEE M EATH > SPEEER 2 PYEIEE - &
HE DB NERBALEUR - HRA R R S AU RN M 2 5T (R4) -

AEp R EHLOREE - iR 5% VRS EesiE i 5% Ve e S Ea SR 2 5 Bk - &
MEdBasH B R (P < 0.05) EREHIRA > RLIESLRYERF 255 69 Ml A REE (P < 0.05) Z4HHZEFFAE - MHH
EHEAE 49 B DA% > R ESLORBESEEPE TR - EREFCOREBER TEBRIETREEZ A Fim
EEE#2 5 (Kaya and Yildirim, 2011) > PAIFC SRS 8 58 BT ff A0 B RS 505 m] B N 2R R SR S L (0 Z U{E - Herber-
McNeill and Van Elswyk (1998) 15} » EHHRE S RACRNALOR Z6E - HES ZBEONE 7 RN AESIE
A AT 4ERF ZE RS (Zahroojian et al., 2011) » PEELAGER 2 GEERAHEE o HEMIH R ATAE Ry AR i A e ol
Frieeal ERTERT & 2 RO B R AR A P Al - B HER S n R I B IR B S TL O fR ¥ {E - Sandeski et al.
(2014) S#FEEHAFHEE 05 mg LR 1.5 mg mEE > MIHERESICORBETERSE - W EEH
BHEAE 2 mgBEHE > AIHERERLOREEE 77 - bR A ER N ER L ORI EE R 3.4 -
7.3 532 (R S) » Bl BASERATE AR ER R B EY T BRI SeREsE - AP 5REs -

*® 2. SR IEHER S B B W B A R RE
Table 2. Effect of adding chopped fresh Chive skin or chopped fresh Breadfruit leaf on egg production of Isa hens

Groups A B’ c’ SE
Mortality,% 0 0 0
Days in trial, d 315 315 315 315
Start body weight, % 2,131.0 2,020.7 2,008.3 222.2
End bodyweight, % 2,020.0 1,945.0 1,886.4 239.0
Body weight loss, % 5.2 3.7 6.1
Daily feed intake, g/bird/day 105.4 105.9 102.6 34
Average egg production rate, % 88.0 84.5 82.7 9.8
Average egg weight, g 65.5 64.8 63.7 4.0
“Wk” of age Average egg production rate, %
49 95.7 91.4 92.9 7.8
54 86.9 85.7 91.7 10.9
59 85.7 85.7 84.3 10.4
64 85.7 85.7 71.4 9.4
69 85.7 74.3 71.4 10.5
“Wk” of age Average egg weight, g
49 66.1 65.1 64.1 43
54 65.6 64.7 63.8 3.5
59 65.6 64.9 63.7 4
64 65.5 64.7 63.6 4.1
69 64.8 64.5 63.2 4.1

A' = Chopped fresh Chive skin, B' = Chopped fresh Breadftuit leaf, C' = control.
Average egg production rate = (egg number / laying days) x 100.
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F3. GRS IIEE S B f R B O B HE R S
Table 3. Effect of adding chopped fresh Chive skin or chopped fresh Breadfruit leaf on the eggshell quality of Isa hens

Items Al B' c! SE
“Wk” of age Eggshell strength , kg/cm’
49 2.8 3.2 3.3 0.7
54 3.8 3.3 3.6 0.8
59 3.1 3.2 3.2 0.8
64 3.5 4.2 3.9 1.0
69 2.6 2.7 2.8 0.8
“Wk” of age Eggshell weight ratio, %
49 10.9 10.6 10.5 0.8
54 13.7 12.7 14.3 1.7
59 12.3 12.3 11.8 0.6
64 11.8 11.6 12.1 0.6
69 10.8 10.9 10.8 0.5
“Wk” of age Eggshell thickness, mm
49 0.41 0.42 0.41 0.02
54 0.37 0.41 0.40 0.03
59 0.40 0.41 0.40 0.03
64 0.40 0.40 0.40 0.03
69 0.37 0.37 0.37 0.04

A' = Chopped fresh Chive skin, B' = Chopped fresh Breadftuit leaf, C' = control.

# 4. GERNIEHERBE OB IER S ERELE 2o
Table 4. Effect of adding chopped fresh Chive skin or chopped fresh Breadfruit leaf on the egg quality of Isa hens

Items Al B' c' SE
“Wk” of age Egg shape index”
49 76.5 79.1 3.8
54 78.4 78.1 78.1 3.1
59 74.8 74.5 74.2 2.1
64 74.9 75.6 76.0 22
69 72.7 73.4 74.0 2.9
“Wk” of age ~  ——---mmmmmmmmeeen Yolk percentage (yolk weight/egg weight) -------------------
49 25.9 25.1 25.9 2
54 26.1 25.8 253 1.9
59 25.5 25.6 25.8 2.4
64 254 24.7 244 1.7
69 25.0 25.9 25.4 1.8
“Wk” of age Haugh unit”™
49 95.5 84.9 79.5 17.3
54 83.8 80.2 82.5 5.8
59 91.7 89.7 87.8 5.4
64 92.9 86.1 93.1 7.5
69 95.7 93.9 922 5.5

= Chopped fresh Chive skin, B' = Chopped fresh Breadftuit leaf, C' = Control.
" Egg shape index = 100 x (minor axis / long axis).
" HU = 100 x log (white height — 1.7w"*"+ 7.6).
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xS SRRAIEHER B G RN P E R E R
Table 5. Effect of adding chopped fresh Chive skin or chopped fresh Breadfruit leaf on the egg yolk color of Isa hens

Items Al B! C' SE
“Wk” of age Yolk color score
49 7.3 7.1 7.1 0.4
54 6.8" 6.5" 4.8 0.7
59 3.9 4.3 2.9° 0.6
64 3.8 3.8 2.7° 0.7
69 3.4° 4.2 2.5 0.6
“WKk” of age L vale
49 52.2° 55.2° 54.8° 2.1
54 49.7 529 53.9 4.0
59 44.6 45.6 43.8 3.4
64 58.5 58.3 61.6 2.9
69 59.9 58.2 59.2 3.8
“WKk” of age a vale
49 22 -7.9° -9.0° 0.9
54 7.3 -6.2 7.1 15
59 7.1 -6.1 3.6 3.5
64 0.9 -1.2 1.2 0.9
69 -1.5 -1.5 -1.0 0.7
“WKk” of age b value
49 51.6" 41.7° 38.1° 43
54 443 42.7 39.3 4.7
59 37.7 45.0 36.9 8.1
64 40.7 41.4 41.5 4.8
69 41.6 46.1 39.0 7.1

“® Means within the same row with different superscripts differ significantly (P < 0.05).
A' = Chopped fresh Chive skin, B' = Chopped fresh Breadftuit leaf, C' = control.
Roche Color Fan: According to the color of the egg yolk from shallow to deep, give 1-15 points.

FEEET L~ a e b EJ5HH » L EAE 49 Wiy 10 BUH AR (P < 0.05) SR AES TR - MR S Bk
RF LA I 22 FFAE - a (EER b (HFERRAE 49 Wikl > WEtBRHIRIE (P < 0.05) M EIRAH - HEREUR > £505
FEER Z B IEEL - slBReH AV E B IR AL H e (R 5) - AR « B3IV REE - ArRERNR
R AR Z BRIIC T S A (R 2 EEIORMERATE (R 1) - [LEES a (AR EEEE Spada er al. (2016) FrEEHEEIE IR
DT EERR AR SLACH) R 2 ST HEH A A 2 5 a {H R B BE AL - Herber-McNeill and Van Elswyk (1998) R38R - 75
s F|ICK P E R - EEREPEER o B - MABEREAINAII 5% VIER frdE S 85 L 5% U Rie feedi £ fif
B AMEEREIRAT 10 HAAGRE w BEN o HH b (H > ARERZ b HECHKR R HEEEEAEM 2
ARE—SHBEE L -

AaBgsi R 2 EENTEER AR 15.5 pg ~ 14.6 ng ~ 8.4 pg B B- SHZEE ZIRE 43 pg~ 5.1 pg~ 1.8 pg -
RURH s 2 EEEEANE SRR - SRR ZRRE B (P < 0.05) N EIRAE (3R 6) o ILAHREDIGRICHT
SRHCEREE AR SR > HaDEER N E R R Z S ER Ll (Hu e al, 2011) - SEREUR - EIFE TR0 5% UIREHTiEaE
TR 5% VIR A B 2 - B T UR RS I MR E i E B O s B 2 R - TR SR
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M E RACREM A RE SR SREAVERR - R kA E R R &L 2 ERERETNIY) > EEAH
7B e EE TR K S FIAY B AR e B U % -

6. fREANIEHESR B EAEN P RERERN I ERTER R - tHEFR I TE
Table 6. Effect of adding chopped fresh Chive skin or chopped fresh Breadfruit leaf on the Lutein and f-carotene content in

egg yolk of Isa hens
Items A B o SE
69th
Lutein, pg/g 15.5* 14.6" 8.4° 1.6
B-carotene, ug/g 4.3" 5.1° 1.8° 0.8

" Means within the same row with different superscripts differ significantly (P < 0.05).
A' = Chopped fresh Chive skin, B' = Chopped fresh Breadftuit leaf, C' = control.

AP a2 B R U & F A AUSHIREIEY) - HEEMAREMER - EREETHRE
FEAVAESRIEAE - NILEERERRINEE L A L AEES - MR RS0 e B AR ER HE T DU
RERE PR B BEEEY) ERIRA - BB SHIOE - G B EHIL R R B AR SRFETEAR - HAtRES R
HEREBH AL - AVEfS - J7ERE ARSI - D EAVREUGEE - S IRERRTUTE - 1’1 Ert e 2
RERMEE - DL EMEE M EERAOREMIT A S EUS - EFEIEIE XU TR - FHEEEANA S
TERD S A D0 TRE B A 82 AR > AW B BB il i s P s R B- S B RAVRE - (FEEEOE
e HBEER - BACEE 5 AP E AR H FH HASEIRAGERIRINY) © AT > st ey EI2BaisE
TRBSCER S - INIE > PAMIE MEAYREI YRR B 2B E H e R A e ER i B Y U A (B 1S HERS -

W
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Abstract

The purpose of this research was to evaluate the effects of chive sheath and breadfruit leaf on the egg production and
yolk color in ISA layer hens. 90 ISA layer hens were carried out in the cages from 45 to 70 weeks of age and randomly
allotted into 3 different treatments, which were basal feed with 5% fresh chive sheath chopped (group A), basal feed with
5% fresh breadfruit leaf chopped (group B) and basal feed (group C), respectively. The number of egg production and the
weight of the egg were recorded; moreover, the quality of the egg was evaluated at 49, 54, 59, 64 and 69 weeks of age,
respectively. The results showed that no significant difference was observed among groups on the mortality, daily feed intake,
egg production rate, egg weight and egg shell quality of the experimental hens. Both the scores of Roche yolk color fan and
the a values of yolk color in group A and B were higher than those in group C (P < 0.05) at 49 weeks of age. In the analysis
of yolk content, both the concentrations of lutein and B-carotene were higher in the groups of chive sheath and breadfruit
leaf than those of the control group (P < 0.05). It was suggested that adding 5% fresh chive sheath chopped and 5% fresh
breadfruit leaf chopped in hen diet could improve the color of the yolk and enrich the contents of lutein and B-carotene in

yolk efficiently.
Key words: Natural pigment, Chive sheath, Breadfruit leaf, Yolk color.
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