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2 5T S HEE R B R AR BUE DGR FORKL Z L8 > 4038 1 Fior » B HYEZPE B EEARAT - 2212 57 5
HeEaHEDE 3.1% ~ i 1. 8% ~ Y 22.5% ~ THARAE 0.8% ~ FEdEAER A KIEYIE (B k3 0 2012) > fEHE
B R TR FORKIEY 2 — 3 % (NRC, 1994) - BUEREHERES - RAHEEREEESRE @ 5K
NS H AR R e 2 (ER T R EAHNE - DIB Bl H s LUE RN EREA R &5 - Maphosa er al. (2003) #5357 - %
B RE L AT o LRV H BEBR TR E R} - (EEAEERITATHU 50% oK - s (2015) INERAE L #E A
ARG H 3 AU TR 20% > FEE A0 E 30% - DU 28 L 2 AR R IR -

T 1 2R ST HTHEREENIORER

Table 1. The composition of TN57 sweet potato and corn grain

Items TNS57 sweet potato Corn grain (grade 2)"
%

Dry matter 85.0 88.0
Crude Protein 3.1 8.5
Crude Fat 1.8 3.8
TDN b 47.0 91.0
Starch 22.5 70.5
Crude fiber 0.8 2.2
Ash 1.8 1.4
Calcium 0.03 0.02
Phosphorus 0.34 0.35

* The analyzed data of corn grain and Sweet potato come from NRC.
® Yosida et al. (1962).

HTEEACEPRE IR EASEREE S - FRAMEBIZUERELISN » 1 LB SRS i/ NEREER R - BER AT E
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RFLLAOE (redness) » b {HLFEE (O (yellowness) °
(i) MRAEAETT
ARBETY 36 FlRAE IR - SR ERAHEY 20 & ; DAZSHT 2L (heparin) pRBH 2O FGT$1E » T ERIRERIL 5 mL -
PR ATRAL S (53 % (Kubota 5800, Taiwan) 4C 3,000 rpm » 15 5 05 2 MAHHFFER -20°C /4 00
Hr s (A R ik (glucose) ~ 4B HE [EfE (total cholesterol) ~ FR 2% % (blood urea nitrogen) ~ HLEZHT (creatinine)
4E 4T 2 (total bilirubin) ~ [ {4k %5 (alkaline phosphatase) ~ PN [ fi& 5 & /i (alanine transaminase) ~ [ & [
(albumin) ~ 487 [ (total protein) ~ 58T~ (calcium) ~ BEEET- (phosphorus) ~ JES G (amylase) ZEE » ¥LIEZ
FUMFH B (Spotchem SP-4410, Arkray, Japan) K H S IEA(EEAHAIE S -
Gt orik - EERFTSEUEERL > DL SAS (2003) FiE Ay —Meéa 45X (general linear model, GLM) #7774 / fift
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HESZIURE 15% s 5ptl A S 2 ER ST - FRE 5% HESFMNEMAE - AneNEdsEHEENES
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HERZHTEEEOK » BIHEE S —EBENVEERZEE % (Kaya and Yildirim, 2011; Caliskan er al., 2007) < HjA &
HARGHEG BT ENESTEER - HILEERE T BB R PSS EE 2 FHIHERI 2 (Blount ef al.,
2000; Kanda et al., 2011) - JHEHEEE ZEMHBICETTHERE » H0E - BT - 805 - Tk - SFIE - LR HER
2475 (Hamilton et al., 1990; NRC, 1994; Galobart ez al., 2004) o K[ R B R P 2852 B ok 4 EEE B %
MG RREE > HESF Z4 6 o HEEO b HEFANSENEAMR G SR/ FORE 7 b DEEHZE
HERE B E B -
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Table 2. The composition of diets for layer hens

TNS57 sweet potato, %

Ingredients 5 . T 3 %
Corn, ground 53.7 48.5 43.5 38.2 32.8
TN57 sweet potato — 5.0 10.0 15.0 20.0
Full-fat soybean meal 15.0 15.0 15.0 15.0 14.0
Soybean meal 17.3 16.8 16.0 16.0 16.5
Dicalcium phosphate 1.8 1.8 1.8 1.7 1.8
Oyster shell 8.9 8.9 8.9 8.9 8.9
Soybean oil 2.5 2.6 2.6 2.7 3.0
Salt 0.5 0.5 0.5 0.5 0.5
Vitamin premix* 0.1 0.1 0.1 0.1 0.1
Mineral premix® 0.1 0.1 0.1 0.1 0.1
DL-Methionine 0.1 0.1 0.1 0.1 0.1
Fish meal — 0.6 1.4 1.7 2.2
Total 100 100 100 100 100
Analyzed value
Dry matter, % 89.6 89.7 89.6 89.5 89.3
Crude protein, % 16.1 16.8 16.0 17.3 16.6
ME, kcal/kge 2,900 2,900 2,900 2,900 2,900
Crude fat, % 5.6 6.2 6.1 6.3 6.3
Crude fiber, % 3.0 2.8 3.0 2.7 2.5
Crude ash, % 14.0 13.5 12.9 14.7 14.2
Calcium, % 3.8 4.0 3.8 4.4 4.4
Phosphorus, % 0.7 0.8 0.7 0.7 0.8

* 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,SeO,).

¢ Estimated value.

L g4 CEHE AT
HEFIER T ToREEHER MR (LEZFE - 058 5 Frr - ARG EE - SGIEER - [RES
HAREALE - WERRE&EEE - HEQ - SED ~ 58T ik TSRS T - Hor Rl R 241.7 — 252.2 mg/dL -
116.3 — 130.7 mg/dL ~ 1.2 — 1.5 mg/dL ~ 0.1 mg/dL ~ 14.6 — 159 U/L ~ 2.1 — 22 g/dL ~ 5.0 — 5.1 g/dL ~ 28.1 —
29.9 mg/dL }% 4.5 — 6.3 mg/dL > HRTIGMBZE = BRTAE - WEAEHIERET ~ W tEmeiels KOs E T - Hohl ks
0.25 — 0.34 mg/dL ~ 300.1 — 518.2 U/L ~ 341.6 — 407.3 U/L » {AfH B E = EFE (P < 0.05) « A
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EHE A I ED AL R 16.3% 812,900 keal/kg » BUnAEEFEEEIHE O BEGHAEMHI T - HIRAEE
{EREZZ AN > FHENEE M i o A BAERE AT REARAT  PRIE R P HBRad B 2 - Bazdidi et al. (2016) {EEEZE
BRI 3530 - & GREAE R 1 7 EL e 6% DLERG - ERFin e ERZ BN & &% 137 mg/dL » A5
B GARRAEHT B o ELta e 5% PLE o s AR [T B AR AT R Al 2 s - BT ARIRE il 2 AR I & 4K
Ra e HAL E R HmAS - 0 HAE— P SR T IEERS - 5 > AU 2 SEHEn T #50R I it S AR
fRZEOK - S HAH i B A > HIRIA AT RE R FLAHERRHAC T Z 85 B 3 EE AT (ELAE 3.75 — 4.38% FirEX - B4t
AR PSR EEI P BRI LY 3 572G - PLRIRE EREEE 2= H o EE 2 #8510 - [LEE Dikmen et al.
(2015) Z &EERAHIA - B3 (avian) AR MUREHE LB 3430 - At ieEs Bls5aE T BB SR AR SRS - H
ERE S B IEE HE - RIS B TR PR IS T THEER G TS - AR R T AVEY SR 2 E)
ViR th A TSR A - AN o SR EEDVELR - MESREGH RS 82 (9% > 1996 ) - AalbaEhy)
FylE(HEE SN 2 B - iR LS5k T B E EEA R E Ry @ mT DATHEAR AR -

*®3. fRZHEESEHEERAEREERE VS
Table 3. The effects of TN57 sweet potato levels in diets on feed intake and egg production of layer hens

TNS57 sweet potato, %

Items 0 S To T 20 SEM
Daily feed intake, g/d 122.0° 138.7° 136.5 127.8* 126.9° 15.2
Hen-day production, % 92.2°% 92.3° 90.8* 81.3° 89.2° 10.7
Avg. egg weight, g 60.7" 58.7° 58.8° 56.6" 57.7" 3.4
Egg mass, g/d/hen 56.0° 54.2° 53.4° 46.0° 51.5° 3.7
feed intake / egg mass 2.18° 2.56" 2.56 2.78° 2.47° 0.3

"¢ Values within the same row with different superscripts were significantly different (P < 0.05).
Hen-day production = (egg number / egg days) x 100
Egg mass = (egg number x egg weight) / egg days

*4. wEHESFSEWHENENERBEOZEE
Table 4. The effects of TN57 sweet potato levels in diets on the egg quality and york color of layer hens

TN57 sweet potato, %

Items 0 e T T 0 SEM
Egg breaking strength, kg / cm’ 3.8° 3.8° 4.0° 3.7° 4.2° 0.4
Shell thickness, pm 41.4 39.5 40.0 39.0 39.9 3.5
White height, mm 8.0° 9.5 9.0° 8.2° 8.2 0.9
Shell percentage (shell weight / egg weight), % 10.6 9.9 10.0 9.5 10.0 1.1
Haugh unit’ 86.2° 96.6" 92.9° 90.3" 89.7% 6.9
L value (light degree) 56.4 54.7 54.6 55.6 55.9 4.1
a’ value (red color) 13.7° 13.0° 12.5° 1.3 10.6° 3.0
b value (yellow color) 30.2 29.7 28.9 29.6 29.5 3.2

> Values within the same row with different superscripts were significantly different (P < 0.05).
" HU = 100 x log (white height — 1.7 w"*" + 7.6).
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HEEs A ERE T TR S BHBEAENAZ R > W15 6 Fr » AFUBRAHAAEE 7 bR H #E % 20E
SRS AT ZEHEAE - Horhlky 144~ 142~ 141~ 13.8 }2 13.7 JURr BN « ARG ER Z AafHREE AR 77 ]
HBh522526~26~28 K 25(F%3) RbEEEGANTEENFTERE SRR 31.4 364~ 36.0 ~ 38.5 [ 33.8
TURTERE o HEAERTURIITHE RN IORE - gEELTERER) > HRZHESZa B8 BEIORRE
BHBGEEN ZNE > SEATRERLET AT EENHREHET SR IR -
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Table 5. The effects of TN57 sweet potato levels in diets on the blood biochemistry of layer hens

TN57 sweet potato, %

Items SEM
0 5 10 15 20
Glucose, mg/dL 241.7 251.9 252.2 246.6 247.4 19.1
Total cholesterol, mg/dL 116.3 120.9 125.7 120.3 130.7 32.8
Blood urea nitrogen, mg/dL 1.5 1.2 1.5 1.1 1.4 0.5
Creatinine, mg/dL 0.25°¢ 0.29 0.30° 0.30° 0.34° 0.04
Total bilirubin, mg/dL 0.1 0.1 0.1 0.1 0.1 0.01
Alanine transaminase, U/L 14.8 15.9 15.6 14.6 14.7 2.7
Alkaline phosphatase, U/L 518.2° 300.1° 398.6™ 319.0° 334.0° 155.3
Albumin, g/dL 2.1 2.1 22 2.1 2.2 0.2
Total protein, g/dL 5.1 5.0 5.1 5.0 5.1 0.5
Calcium, mg/dL 29.3 29.9 28.8 28.1 29.3 3.4
Phosphorus, mg/dL 4.6 6.3 5.6 4.5 59 1.9
Amylase, U/L 392.5° 373.6" 407.3* 349.7° 341.6° 40.3

> Values within the same row with different superscripts were significantly different (P < 0.05).

Fo. tfErHEFGEHERHFENAZE
Table 6. The effects of TN57 sweet potato levels in diets on the production costs of layer hens

TN57 sweet potato, %

Items

0 5 10 15 20
Number of hen 24 24 24 24 24
Test day 91 91 91 91 91
Initial weight, g 1,808.5 1,716.7 1,736.8 1,686.6 1,731.0
Final weight, g 2,004.0 1,926.1 1,937.3 1,663.0 1,879.0
ADG, g/day 2.15 2.30 2.20 -0.26 1.63
Feed consume per day, g/hen 122.0 138.7 136.5 127.8 126.9
Feed/egg mass 2.18 2.56 2.56 2.78 247
Feed cost, NT 14.39 14.23 14.06 13.84 13.70
Feed cost/egg, NT/kg 314 36.4 36.0 38.5 33.8

CEb
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FHELE T FORRYEZ TR - RTINS [REFARRER RS e e S RIEEEET - &
A TERRE FIE oy H KA A -

# B
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Abstract

The purpose of this study was to investigate the effect of replacing corn grain percentage with dried TN57 sweet potato
in the diet on the egg production, egg quality, serum biochemical values, and production costs of layer hens. One hundred
and twenty Isa Brown hens, twenty four weeks of age, were divided into five groups. The amount of TN57 sweet potato dried
chip used in diets were 0%, 5%, 10%, 15% and 20% respectively. During the 13 week trial period, laying performance, egg
quality and serum biochemical values were examined. The results showed that when the sweet potato replaced up to 15%
of the corn grain in diet, the egg production, egg weight and egg mass decreased significantly. Added 5% dried TN57 sweet
potato to placed 5% of the corn grain in diet could improve Haugh unit of egg quality. The cost of egg mass production was
increased as the percentage of sweet potato increased in the diet. Considered the egg mass production and egg quality of
laying hens, sweet potato should not be substituted more than 5% of the corn grain in diet.

Key words: Sweet potato, Egg quality, Egg production performance.
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