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Table 1. Basal diet formulation and compositions for layers during laying periods

Layer after 18 wks of age

Ingredients, % %
Corn, ground 67.20
Soybean meal, CP 43% 22.40
Fish meal, CP 65% —
Soybean oil 0.60
Wheat bran -
Dicalcium phosphate 0.90
Limestone, pulverized 8.30
Salt 0.30
Choline choride, 50% —
DL-methionine 0.20
Vitamin-mineral premix a 0.10
Total 100.00

Calculated value, %

Crude protein 17.03
ME, kcal/kg 2,903

Calcium 3.65
Available phosphorus 0.29
Total sulfur amino acid 0.61

Analyzed value, %

Crude protein 17.16
Calcium 3.66
Total phosphorus 0.57
Total sulfur amino acid 0.71

* Supplied per kilogram of diet: Vitamin A, 16,000 IU; Vitamin D,, 2,667 IU; Vitamin E, 13.3 IU; Vitamin K, 2.7 mg; Vitamin
B,, 1.87 mg; Vitamin B,, 6.4 mg; Vitamin B, 2.7 mg; Vitamin B,,, 16 pg; Folic acid, 0.53 mg; Calcium pantothenate, 26.7
mg; Niacin, 40 mg; Choline-Cl (50%), 400 mg; Fe (FeSO,), 53.3 mg; Cu (CuSO, * 5H,0), 10.7 mg; Mn (MnSO, * H,0),
93.3 mg; Zn (ZnO), 106.7 mg; I (KI), 0.53 mg; Co (CoS0O,), 0.27 mg; Se (Na,Se0,), 0.27 mg.

*2. EHEREESBIEREERNI OIE (% 0 BRETE)

Table 2. Diet compositions of layers in brown rice feeding trial (%, as fed basis)

Replacement of brown rice to ground corn, %

0 50 75 100 100 + xanthophyll 15 mg/kg
Crude protein 17.16 17.23 17.30 17.11 17.34
Calcium 3.79 3.82 3.96 3.83 3.64
Total phosphorus 0.71 0.68 0.69 0.70 0.69
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Table 3. Effects of dietary replacement of corn with brown rice and supplemental xanthophyll on laying performances in
hens during 23 — 35 wks of age

Brown rice replacement rate, %

Items SEM
0 50 75 100 100 + xanthophyll 15 mg/kg

Feed intake, g/bird/d 92.77*  94.98"  92.07° 89.81° 89.78" 0.51

Hen-day egg production, % 84.95°  85.64° 84.33" 79.31° 78.24° 1.28

Egg mass, g/d/hen 46.29° 4877 4554 41.71° 41.82° 0.74

Feed conversion (feed intake/ egg mass) 1.86° 1.83° 1.86° 1.97° 2.02° 0.04

Body weight change, g/ hen 65.30 88.85 84.58 54.80 81.10 22.25

“® Means in the same row with different letters are significantly different at 5% level.
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Table 4. Effects of dietary replacement of corn with brown rice and supplemental xanthophyll on the egg weight and egg

quality of layer during 23 — 35 wks of age

Brown rice replacement rate, %

Items SEM
0 50 75 100 100 + xanthophyll 15 mg/kg
Avg. egg weight, g 55.60 56.67 54.60 56.52 53.77 1.33
Egg breaking strength, kg/cm’ 2.58 2.57 2.20 2.13 2.29 0.18
Shell thickness, pm 36.16 35.25 34.16 34.33 34.91 0.78
Egg white height, mm 6.39 6.57 6.31 6.18 5.73 0.41
Shell percentage 12.45 12.64 12.65 11.79 12.12 0.35
(shell weight/egg weight), %
Haught unit 92.63®  98.58° 92.78°  88.92° 88.27° 322
Yolk color
L value (light degree) 54.00 53.12 56.78 56.76 53.83 0.85
a value (red color) 6.98" 3.04° 1.18° 0.05¢ 7.13 0.25
b value (yellow color) 41.76" 37.21° 31.52¢ 23.41¢ 41.26" 0.78
ab,cd

Means with different letters within the same row are significantly different at 5% level.

TS, MOREUIOR ORI R R E B fEma Lo

Table 5. Effects of dietary replacement of corn with brown rice and supplemental xanthophylls on panel test of egg

Brown rice replacement rate, %

Score P-value
0 50 75 100 100 + xanthophyll 15 mg/kg

Percentage of flavor score, %

1 0 3.70 0 3.70 0 P=0.054

2 7.41 7.41 0 11.11 7.41

3 3.70 14.81 33.33 22.22 0

4 14.81 25.93 29.63 29.63 33.33

5 29.63 29.63 22.22 29.63 25.93

6 37.04 18.52 14.81 3.70 25.93

7 7.41 0 0 0 7.41
Percentage of color score, %

1 0 0 3.70 14.81 0 P<0.01

2 3.70 7.41 11.11 33.33 0

3 3.70 25.93 37.04 29.63 0

4 65.41 37.04 25.93 14.81 7.41

5 55.56 22.22 14.81 7.41 25.93

6 18.52 7.41 7.41 0 40.74

7 11.11 0 0 0 25.93
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Table 5. Effects of dietary replacement of corn with brown rice and supplemental xanthophylls on panel test of egg (countinued)

Brown rice replacement rate, %

Score P-value
0 50 75 100 100 + xanthophyll 15 mg/kg
Percentage of tender score, %
1 0 7.41 0 0 0 P=0.089
2 0 14.81 22.22 22.22 14.81
3 11.11 14.81 29.63 25.93 14.81
4 14.81 29.63 18.52 25.93 22.22
5 29.63 18.52 11.11 3.70 14.81
6 37.04 11.11 18.52 22.22 29.63
7 7.41 3.70 0 0 3.7
Percentage of acceptability score, %
1 0 7.41 0 7.41 0 P<0.01
2 3.70 0 7.41 7.41 11.11
3 3.70 14.81 25.93 29.63 3.7
4 11.11 29.63 29.63 40.74 14.81
5 22.22 33.33 29.63 11.11 29.63
6 44.44 11.11 7.41 3.70 33.33
7 14.81 3.70 0 0 7.41

Panel test was scored on a 1 ~ 7 point scale (7: very tender, intense or like and 1: very tough, blank or dislike), and changed
into percentage.

6. MORHUEAR RIS R RESHERMR A LE 2
Table 6. Effects of dietary replacement of corn with brown rice and supplemental xanthophyll on blood characteristics in
hens during 23 — 35 wks of age

Brown rice replacement rate, %

Items SEM
0 50 75 100 100 + xanthophyll 15 mg/kg

Glucose, mg/dL 243 239 261 254 263 12
Total protein, g/dL 5.38 5.76 5.75 5.45 5.33 0.17
Uric nitrogen, mg/dL 1.05 1.03 1.75 1.38 1.58 0.32
Total cholesterol, mg/dL 128 131 141 128 132 14.22
Triglyceride, mg/dL 1,604 1,380 1,779 1,728 1,421 188
Calcium, mg/dL 22.25° 21.96° 22.25° 18.86° 18.75° 0.73
Inorganic phosphorous, mg/dL 498" 5.02° 5.53" 3.95° 3.97° 0.46
a,b

Means with different letters within the same row are significantly different at 5% level.

W A
DL dfill 17 Sk og 2 U IOR U i 2 B AR e B B SR MR AE - IS ORIV IOREERITE S - GHIRBTR

{bE=EG - WEENEAHHEMTVREZN - BT RACRITREERCE - TERENENS - BOREUT
TOREEBIRELL 50% LUT » WA ARAGERE ©

AGERHH By R Yok R BB UG R C B S SR E L TE - SRR EEE - AFTEM B
HEorat s o AR —HFEGE -



7 S0Pl 17 SRR HUR IR IR R R MR MR 2 2

ZEXR

BIE ~ 5555 © 1971a - FoRERET AR BEENE RS - BEVTE 6 1 54-62

P ~ 155675 © 1971b - BERUE FORBREI NS 325 -« fRA AR KB MIR B2 5t - 2EEFET : 59-
67 ©

P ~ 155875 © 1973 » BEORMUERFOREREIRMEL HE - M~ ORI ERPE RS - 28K
121-132 -

VAR © 1999 - SBgagaTER o JUNEZ CYIATR A E] HAR - 2100 - pp. 73-77 -

TRETE - 2007 - gERPR Z 2B EERAA - BEERFT KA - http:/www.tlri.gov.tw/ EiEPR 2 2B (E{H KA
A files/frame.htm#slide0024.htm.

WA ~ FREERK « SERHER - B - 2014 - ERDTIIRESE SO BB B B AL R B VE 2 I - h & (U T
43 1 284 -

fiAnle ~ FREERK ~ SRR ~ 2HTT - 2015 - BRI SRS B R e VA A R MR MR S22 - i &st (BT
44 1279 -

fiAa e ~ SRR ~ SUBHER - 2017 - GRERIIB Z AW EE L BA R - BERMIRR BENEZ 2
50(2) + 172-180 -

ERoTdl - 2015 - EREIRIRAL M B ERAEENRE - EnEMESREOZFE - MILFRMERESYIRIEH EE
FRAERAIER S 0 R -

REBEES ~ EEEERE - FAF - 2012 - GERAPPRRIIER OGS RINEIC S 2 58 - BRAREZETT
s Eﬂn%’(%% 195 1 1-10

B~ BACHETT  RATL T 2 2014 - JRUNFRIC BT 2 HEEA o DERINPREG S - MILES &g 4 ¢ 31
238 o

FEHHfE ~ AR 5115~ BRRETEE - 2010  GRIAPR DG SHOBRINB D E NI I 9528 - LB
B (BRE ) 46 < 11-13 ¢

B ~ BT~ BreE T - figIsEl - 2000 © 20K £ 2 X ERGESHAEERORE B LUBNSEIC RIT %
2o RALEET =W S0 171-172 -

Association of Official Agricultural Chemists. 2007. Official Methods of Analysis (17" Ed.) Association of Official Analytical
Chemists, Washington, D. C.

Dua, P. N,, E. J. Day, J. E. Hill, and C. O. Grogan. 1967. Utilization of xanthophylls from natural sources by the chick. J. Agr.
Food Chem. 15: 324-328.

Haugh, R. R. 1937. The Haugh unit for measuring egg quality. U.S. Egg Poultry Mag. 43: 552.

Lyon, L. E., B. G. Lyon, C. E. Davis, and W. E. Townsend. 1980. Texture profile analysis of patties made from mixed and

¥

o

=ENTSE

By

flake-cut mechanically deboned poultry meat. Poult. Sci. 59: 69-76.

Nordskog, A. W. and G. Fransworth, Jr. 1953. The problem of sampling for egg quality in breeding flock. Poult. Sci. 32: 918-
921.

NRC. 1994. Nutrient requirements of poultry. National Academic Press, Washington, D. C.

Pérez-Galvez A., J. J. Negro-Balmaseda, M. 1. Minguez-Mosqueral, M. V. Cascajo-Almenara, and J. Garrido-Fernandez.
2008. Astaxanthin from crayfish (Procambarusclarkii) as a pigmentary ingredient in the feed of laying hens. Grasas Y.
Aceites 59: 139-145.

Roche, V. and F. Chemicals. 1988. Egg yolk pigmentation with carophyll. 3" Ed., Hoffmann-La Roche Ltd., Basel,
Switzerland, pp. 1218.

SAS. 2002. SAS User’s Guide, Release 8.2 Ed. Statistical Institute, Inc., Cary. N.C.



Taiwan Livestock Res. 53(1) - 1-8, 2020 8

Effects of dietary replacement of corn with Taichung Sen 17

brown rice on laying performance and egg quality of Leghorn

layers

Bor-Ling Shih @ Geng-Jen Fan ® and Churng-Faung Lee ©’

Received: Aug. 15, 2019; Accepted: Jan. 13,2020

Abstract

Experiment was conducted to study the effects of dietary replacement of corn with Taichung Sen 17 brown rice on
laying performance and egg quality of Leghorn layers. A total of 200 twenty-three weeks old layers were randomly assigned
into five treatments. Each treatment had 40 birds. A corn-soybean basal diet was offered in the control group and Taichung
Sen 17 brown rice was used to replace 50%, 75% or 100% of the corn in control diets. The fifth treatment was replacement of
100% corn with the brown rice and adding 15 mg/kg of natural xanthophyll. Feed and water were offered ad libitum during
the trial period. The laying performance and egg quality were measured during the 12 weeks experiment. Results indicated
that the daily feed intake, egg production, egg mass and feed conversion ratio were significantly (P < 0.05) decreased when
layers were fed the diet with 100% substitution of corn irrespective of xanthophyll supplementation. Furthermore, the a value
(redness) and b value (yellowness) of yolk color were significantly (P < 0.05) decreased as the supplementation of brown
rice increased. Supplementation of xanthophyll increased the yolk color of eggs from layer fed the rice substituted diet. The
hen fed with both control diet or 100% brown rice added 5 mg/kg xanthophyll had higher (P < 0.05) percentage on score of
acceptability in panel test. In conclusion, we suggest that the amount of substitution of corn by feed graded rice for layer was

50% or lower.

Key words: Egg quality, Layer, Laying performances, Taichung Sen 17 brown rice.
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