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Fy 35.5% o S MTHzIR e EE— RSBy - B E s - /K53 10.44% ~ fHEEE 18.15% ~ KHHAEH 5.40% -
KK TT 2.30% FokEARAE 4.17% - FEEERACT-6T - 00 20 €& » 3 B4 - St 12 ] - SABRIR 8 1 - EaRIEa/KIgER
EECE - 451170 BR WSDR BLELRE H AR S8 6RET - SiECRR S 22BN E KR e R E - IrFERKEZ
R AR RN SRR G - B2 FHIREG—R R A IR BUR S G S PP S R B B - AT
R RS - MR SRR SR EREE - FIEpRAIER -
L SABafR MR
AEBHGR 2SR - 52 AR SHMEER e 8Bl RETIEME M HERE - MrEREELEE 8 /N
B DUMIE HA RYERE - EHEE 9 B 15 ARl - KRG 4 € > 3 B - L 48 & » [EHBEFFAREETTIR
i AEAEERIMAT AR B 8 /NI » HUSER LA iU iR - SBRRE R 15 BHeNT » &858 & 8 /NEHRARME - HY
IR ~ A58 DAHEHITE B 28 2 AR S E S R S R R 7 B R S RS PR EE -
IV. HIETH H 817774
() TRESRENEK S & R SR — R B 'Ry 2 HE
fcaaleH LEE AT - (1987) At 777 EMIE 2 » K53 (%) = 100 x KRGz B / fE AL ER -
(i) A= EMERE
A 2 H DB E M R e & K AT E R SR ET A e 8/ NFH R E RS E
LUK FEHREE - S H M EBEJREHRER © (K Sarsenbek ef al. (2013) ATl /7 A THEE R 2
Pl HEEER = AN BREE (2)/ 15 BEVEREE (g) x 100 -
(i) REiEMEAR ~ BB R BLRE S AR 2
SR ENE - DI RNERE - IBEDFMT55 7] /a5 ELe UIAEEIE - WA KNS -
HLUBAUERZ K3 1% » DIE TR ERESR » KATE 2 BERDUGRE » DORGHEREHHRERESR -
R H s 7 B RE SRS R B AR BB AR ER A 5 & 7y - REESHERGBRARAS 5 ARSI T Tk - R R HE A Al DA
falpE> o RS RERT BLRE BT AR PR A TSP EE -
(v) MR
LR AEALME © BRI E Y 200 N7 HBEE - DABE L% (KN-70, KUBOTA, Japan) £ 1,500 x g » 10 77 $#



274 BRI C R SR B S I B R R R MERE ~ BB MEIR - iR R L E SRR E LR 2

L HUESEIUEFROR -20°C » Pla BHER 4 (L7347 (Cobas, 701, Switzerland) £l %5 £k R 8% Sk £
T HE R (glutamic oxaloacetic transaminase, GOT) ~ 115 4k % PN I & HEH#0# (glutamic pyruvic transaminase,
GPT) ~ = [B% H JH1 5 (triglyceride, TG) ~ 4% BE [& B ~ 1= % ¥ A5 &8 & — W& [& BF (high density lipoprotein-
cholesterol, HDL-cholesterol) ~ 445 Kz gk > k) »

1. ABEEREHRC 4R

Table 1. The composition of basal diets

) Periods (wks of age)
Ingredients —
Starter (0-5) Grower (6-9) Finisher (10-15)
%

Yellow corn 51.50 49.10 46.15
Soybeans meal, 44% 18.50 16.00 9.00
Full fat soybean meal 9.00 10.00 14.50
Cracked rice — 6.00 7.00
Fish meal, 60% 5.00 1.50 1.00
DDGS' 4.00 7.00 8.00
Rapeseed meal — 3.00 3.00
Wheat flour middling 4.00 — 3.50
Poultry byproduct meal 3.00 2.00 2.00
Soybean oil 3.00 — —
Tallow — 2.50 3.00
Limestone, pulverized 0.90 1.25 1.30
Dicalcium phosphate 0.20 0.85 0.75
Salt 0.30 0.30 0.30
DL-Methionine 0.10 — —
Vitamin mineral premix’ 0.50 0.50 0.50
Total 100.00 100.00 100.00
Calculated values

Crude protein, % 22.00 20.00 19.00

ME, kcal/kg 3,200 3,100 3,200

Calcium, % 0.96 0.92 0.87

Available phosphorus, % 0.42 0.40 0.38

' DDGS: Corn dried distillers grains with soluble.

* Supplied per kilogram of diet: vitamin A, 15,000 IU; vitamin D,, 3,000 IU; vitamin E, 30 mg; vitamin K,, 4 mg; vitamin B,
2 mg; vitamin B,, 8 mg; vitamin B, 5 mg; vitamin B,,, 25 mcg; Ca-pantothenate, 19 mg; niacin, 50 mg; folic acid, 1.5 mg;
biotin, 60 mcg; Fe, 153 mg; Mn, 200 mg; Cu, 17.64 mg; Mg, 25.3 mg; Se, 0.25 mg; Zn, 105.8 mg; Co, 0.4 mg; I, 1 mg.

2. 4LIMERAE © HRERMET 1 mL 7% > 4% ethylene diamine tetraacetic acid-2K (EDTA-2K) Hiitpa 1% » DL
2 HENMERE TR (Sysmex, K-1000, USA) fi HIZLITIEK (red blood cell, RBC) 488 ~ M4 22/ (hemoglobin,
Hb) K Il %5 b {8 (packed cell volume, PCV) » ifi {¢ Schalm (1961) Ff #lt 77 72 51 B 5 £ 4T [ B 25 F& [mean
corpuscular volume, MCV = PCV(%) x 10 / RBC (10'*/L)] ~ 94T [ ER 4L 2% & [mean corpuscular hemoglobin,
MCH = Hb x 10/ RBC (10"/L)] B1 3541 [ ER AT 25 (mean corpuscular hemoglobin concentration, MCHC
— Hb x 100 /PCV) -

3. HImERAE @ MRS BETEITAGRMUR RN RR B AR (1993) A liF 8 (v s DA SR B T 100
@A mIk - FetESA O mkZ L -

4. A 1gM ~ 1gG k2 1gA R
15 PA Roche 2\ E] A2 EE 22 Roche IgM ~ 1gG Kz IgA Kit L Roche COBAS (Mira PLUS, Germany) 4347
Eothz -
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V. &Etorth
SRERFTSE R > FIIFH 45T 43 #T A4 (statistical analysis system, SAS, 2009) » L —f% 45 M X F2 F (general
linear model procedure, GLM) #E {7 5% 547 #1 » A DL /N 539 {8 (least square means, LSMEANS) {d & 3f7 L #%
R FHAH 2 B S E R 2 BEEEEME (P < 0.05) « 3 EF 547 Il SAS (2009) 22 REG 2% (regression and correlation
procedure) #7744 ( DL polynomial contrast g HIliE 745 45 EEl — R ih4R >~ B4 ) -

L ARMER

SVBRAE R > 15 Bl S - MR B AR AR A NE & 15% RSN E HAH 2 BG B B IR 4H M i 5
(F2)° Fifh > EHEREEBERBEEINRIN 30% K 45% R =2 A > #8 BB {RA B84 (P < 0.05) » 3
S RGBT S R IR IR 2 B it N - H 23— TERMER (R (P < 0.01) - ARHET (7 — 11 8 ) ~ iE
B (1 — 15 8 ) Ratbaeil] (7 — 1S Bl ) EEREHEEEINAIN 15% R iilEE s S HME - fa
B it R S IR A E IR R 2 IR E ARG R AR NN 30 B 45% FR B H e 4RI Kt B =1
Z 8 H g S B IRREAREE - RIS BREEE (P < 0.05) - 38 MY SRS 2 E /NN E 2 g hnim T~ > HE
R —RERMERR (R (P < 0.05) » fEREEIH (11 — 15 ik ) S 2 SR E - WEEER - e FEH
PREEJTH > B (0% WSDR) BLERINARIN 15% BBl m ] > £ 5 E RIS 2 SR BI9E R
HNAIT 30% =K 45% S R (P < 0.05) » 3lf H A E R e BREEIRR S 2R IIE Z e g i - 23— KRG
PR (P < 0.05) o MfEEDRHEHeR 2 G5 R SRR R B AL - BIE#E R4 RISE 2 B EIRESNR I
30% =K 45% gk = SR MEpa T 2 SRR - MR R PR B Ry 22 (P < 0.001) » 5551 - TEHEERE SR R
Rl T5IH - PR B B E R (R 2) -

®2. EREMURESREEIE SR A R

Table 2. Effects of mixed wet sorghum distillery residue in diet on growth performance in male Taiwan black feather native

chickens
Sorghum distillery residue levels, % L> Q C
Items
0 15 30 45
g
Initial body weight' 1,077.3£1169 1,084.21+189.3 1,093.4 £ 84.6 1,041.0£196.0 NS NS NS
Final body weight 3,108.7+356.7° 3,010.0£325.6™ 2,953.7+389.2° 2821.6+336.1° ** NS NS
Average daily gain g/bird/day
7-11 weeks of age 46.0 £8.2° 42.9%11.9 41.9+6.8° 39.2+8.1° ROk ¥
11-15 weeks of age 27.1%£9.5 26.3112.1 2461 11.4 23.41%8.6 NS NS NS
7-15 weeks of age 36.4+5.7° 344156 33.2+7.2%° 31.8t64°  * NS NS
Average daily feed intake g/bird/day
7-11 weeks of age 122.2£3.1° 126.7+7.8° 146.6 +3.4° 1554+6.1° *¥* NS NS
11-15 weeks of age 121.6 £2.7° 130.3 £4.2° 156.9£2.9° 161.4£57° % NS **
7-15 weeks of age 132.2+5.1° 132.249.3° 1553+5.5 170.0+11.5° ** NS NS
Feed conversion ratio feed, g/gain, g
7-11 weeks of age 2.66 £0.02° 2.96£0.23° 3.50£0.08 3.97+0.28" *** NS NS
11-15 weeks of age 4.50+0.30° 5.12£0.49° 6.44 £0.78° 6.81 £0.35° *** NS NS
7-15 weeks of age 3.6410.22° 3.90+0.34° 4.680.33° 536+0.56" *** NS NS
%
Slaughter rate at 15 wks of age 92.97+1.72 94.96 +9.62 90.89 +8.21 94.13+1.73 NS NS NS
Lame rate at 9wks of age 83129 10.0£5.0 1.7+£29 83%7.6 NS NS NS

" Each treatment n = 60. Mean * SD.
* L: linear; Q: quadratic; C: cubic effect .

"¢ Means within the same row without the same superscripts differ significantly (P < 0.05).

*: P <0.05; **: P<0.01; ***: P<0.001; NS: not significant.
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1L R iR
SERFEE 15 By - SIS R 5 - =0 - R - BRI ERS EH REEHE RS
mEE AR (R3) - HHEER A - SaHHBE T - & - 2158 - =05 - i - 515 - SEBSE
HiER < E W E BN E R NERE 2R (R 4) - BB ZEHEANER - 19 LEREHEES NI
15% g5 i B A i = - 0 H B RSB AT RE RSN 30% B4 45% R LRl n Al A #E 25 (P < 0.05) »
PR R AR ETRERINAIN 15% R 2R AR AENT < S HER - AEZ S NEINRIN 45% s 5L
R FEAH (P <0.05) » {HHEAFH IR - AlESIEER - ERGIEITHHER - SaBdmeE e -

* 3. fRUESREZEEE 15 Bk ER D #RERE VR
Table 3. Effects of mixed wet sorghum distillery residue in diet on intestine length in male Taiwan black feather native
chickens at 15 weeks of age

ltems Sorghum distillery residue levels, % L’ Q C
0 15 30 45

Absolute length' cm
Duodenum 221.98110.982  24.75%5.07 23.331£7.08 22.08 £ 8.54 NS NS NS
Jejunum 89.67 £ 18.26 83.83 £ 16.61 95.38 £14.90 86.75£21.85 NS NS NS
Ileum 28.77£14.83 27.08 £ 11.31 21.83£11.33 27.71£16.26 NS NS NS
Ceca 33.9414.67 36.08 £5.58 33.00 £2.67 33.58+£3.57 NS NS **
Colon & rectum 8.53 £ 1.46 9.30%1.57 8.90 £ 1.45 8.14%1.19 NS * %

Relative length cm/100g BW
Duodenum 0.67+0.35 0.7510.13 0.73£0.21 0.74£0.25 NS NS NS
Jejunum 2.76 £0.59 2.57%0.60 3.02%0.53 2.99%0.83 NS NS NS
Ileum 0.88+0.41 0.821+0.34 0.68£0.32 0.97+£0.61 NS NS NS
Ceca 1.05+0.18 1.10£0.15 1.02£0.11 1.15%£0.12 NS NS *
Colon & rectum 0.26 £0.05 0.28 £0.06 0.29+0.04 0.28 £0.05 NS NS NS

' Each treatment n = 12. Mean * SD.
? L: linear; Q: quadratic; C: cubic effect.
*: P <0.05; **: P<0.01; NS: not significant.

L iR MR
(i) &LImEBRAHEL A mERAE
RERFE Y 9 PHESHY  ALMBRAEEY ~ MALZURME ~ MZALL{E ~ MCV ~ MCH i MCHC {B £ &R B4H >
MM E 2R (R 5) - HelBRg & 15 Highs » £ SR 2 mALERE ~ MALL{E ~ MCV ~ MCH #2
MCHC {H /RS 7= 7 o {HAF 15 EIE R ER a5 30% B 2L iEr e » HALMmERGEEEEE (R EIEL -
HsBag AL MRS G R = S S N I 2 2 3 i 2 FRAR AT % (P <0.05) -
1 9 MR FE > FIETK ~ REEBK - ERRIMEEREAE @R MEBR & 3 MmER ST o LA A S R AR R P f e
FEH(F6) o HFN 15 Ml > SR HE > BIEER  MEER - BBk - iERgMEEREIERRMEER 5 A M ER Y HE
H oy E A SR AR IR MR = 5 - U O IR I & 30% )R stiiEa - HEAEK S Ainsk e
SILEREESNERE 15% R - B BEEERE A Mk B oL EB R R & SRS
Z N2 MR MREE 2 S 2 =GR (5 (P < 0.05) o 1E 4= RIABANNE A & 8 FRAH 2 R 10 > FERE R /
SRESER (H/L) EL{EMEREE 2= R -
(i) MRA4(EE
BB EREEINR IR S S B S 208 B L B AR A SR YRR T - #HEE I H
% > 0% GOT ~ JAHEERE - = Fe H Bl R X R A R i = 2 » (HEIUE & % LR E A e E I
EBLPR e P L0 GPT SEME - DUEBREARRZESNARIN 15% S8 i T4 By s (P < 0.05) © 5Bz 1T
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15 JEEEH - MF =R H BRI - RIDUEREEERRERINAIN 15% Ris sl B = i HAAm B (P <
0.05) - £ 15 Wi EIREHAEEMIE GPT /&M Rfies > MELRIN 30% =K 45% 2 Mg B AU A - A #
EAH (P <0.05) > HIEF GPT /&M EHER S22 EE R IIE 2 I #g MR (P < 0.001) - shBRAEEAE 9
Pl - FMIEPRERIE DIAERE G REERI NN 45% RSB pE HH Ry (P < 0.05) » 3lf B PRELRIE
S B R o S P R (o P 2 B T 2 4R PR TP (P < 0.05) 5 (BLAE 15 HIRHR » 25 e BHAH ] 2 1A PRI B
HEER -
AR 9 Lﬁ%é—’@ﬁﬂﬁﬂﬁ 15 A He R A B RS AE S pe HAH I 2 5 (HAEMUE IS 2R - %
EAF 9 B 15 1Bl - HLIEERREREERI NN 45% RSl pa A (K (P < 0.05) - £ 15 Bl H&im
A= PE&JE“/EE@EE@%EV Vs e R = SR 5 2 P v 3R ST i & ez —3kh (b (P < 0.05) -

F4 GRIUERSRSZEMEE 15 BB T EEE PR
Table 4. Effects of mixed wet sorghum distillery residue in diet on intestine weight in male Taiwan black feather native
chickens at 15 weeks of age

Items Sorghum distillery residue levels, % L’ Q C
0 15 30 45

Absolute weight
Liver 48.33 £10.74' 48.33+7.13 42.50+6.22 44.00+7.77 NS NS NS
Duodenum 9.67%7.18 717217 7.00 £2.00 8.00£2.82 NS NS NS
Jejunum 21.00+6.74 21.33+5.99 24.1714.04 22331738 NS NS NS
Ileum 7.67 £4.33 6.67+2.74 6.33+£3.28 7.17+3.24 NS NS NS
Ceca 8.33+3.70 7.83+£1.99 8.33+2.53 7.17+1.34 NS NS NS
Colon &rectum 2.8311.03 2.83%£1.03 3.08%1.16 2.8311.03 NS NS NS
Gizzard 40.36 £ 6.92 38.00 £5.85 40.00 £ 4.61 40.00 £12.32 NS NS NS
Abdominal fat 40.00 £ 23.42 47.50 £ 25.18 40.00 £ 19.87 32.92+20.23 NS NS NS
Mesentery fat 21.00 £ 14,95 27.50+£18.01° 16.00 = 10.65° 13.50 £9.80° NS NS NS
Total fat’ 61.00 +36.71* 75.00 £ 38.26° 56.00 + 26.03* 46.42 £27.02° NS NS NS

Relative weight g/100g BW
Liver 1.48£0.27 1.47+0.22 1.34£0.20 1.51£0.26 NS NS NS
Duodenum 0.30£0.22 0.22£0.06 0.22£0.07 0.27£0.08 NS NS NS
Jejunum 0.65%0.21 0.66£0.20 0.76 £0.14 0.77£0.26 NS NS NS
Ileum 0.23£0.12 0.20%£0.08 0.20£0.09 0.25%0.12 NS NS NS
Ceca 0.25+0.11 0.24+0.05 0.26£0.76 0.25£0.05 NS NS NS
Colon &rectum 0.09+0.03 0.09+0.03 0.10£0.04 0.10£0.03 NS NS NS
Gizzard 1.25+0.30 1.16+0.18 1.26£0.16 1.37£0.40 NS NS NS
Abdominal fat 1.19£0.67 1.45+0.77 1.24£0.60 1.13£0.70 NS NS NS
Mesentery fat 0.62£0.41° 0.84 £ 0.56" 0.50 £0.32° 0.45+0.32° NS NS NS
Total fat* 1.81£1.03 229+1.20 1.74£0.77 1.58£0.93 NS NS NS

' Each treatment n =12. Meant SD.

® L: linear; Q: quadratic; C: cubic effect.

* Total fat: abdominal fat + mesentery fat.

" Means within the same row without the same superscripts differ significantly (P < 0.05).
NS: not significant.
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5. ERECUR AR SR S 28 D] 1 FE M RAL M PR 2 S
Table 5. Effects of mixed wet sorghum distillery residue in diet on blood erythrocyte pictures in male Taiwan black feather
native chickens

Sorghum distillery residue levels, % L Q C
Items
0 15 30 45
9 weeks of age
RBC’, 10°/uL 2.9210.23' 3.01£0.36 2.98+10.23 2.9510.29 NS NS NS
Hemoglobin, g/dL 12.07£0.92 12.76 + 1.32 12.23+1.17 12271145 NS NS NS
PCV, % 40.90 £ 3.08 42.42 1451 41.56 +3.26 41.5214.07 NS NS NS
MCYV, fL 131.83 £28.80 141.37£3.85 139.57 £3.87 140.82 £2.95 NS NS NS
MCH, pg 41381 1.74 42581235 41.04£247 41.58£2.42 NS NS NS
MCHC, g/dL 29.52+0.73 30.10£0.96 29.40 £ 1.06 29.52+1.16 NS NS NS
15 weeks of age
RBC, 10°/uL 4231039 4.05%0.39% 3.8410.64° 3.92+0.36™ * NS NS
Hemoglobin, g/dL 17.091 1.46 16.48 +1.46 1642+ 1.24 15.94%1.73 NS NS NS
PCV, % 56.1214.31 54.16 £ 4.36 52.08 £ 8.69 52.6514.56 NS NS NS
MCYV, fL 132.96 £ 6.26 133.98 £5.82 135.67 £3.83 134.40 £3.49 NS NS NS
MCH, pg 40.51£2.51 40.73£2.16 44.13£9.78 40.65£2.38 NS NS NS
MCHC, g/dL 304510.71 30.41£0.69 32.551£7.48 30.24£1.09 NS NS NS

" Each treatment n =12. Mean * SD.

? L: linear; Q: quadratic; C: cubic effect.

* RBC: red blood cell; PCV: packed cell volume; MCV: mean corpuscular volume; MCH: mean corpuscular hemoglobin;
MCHC: mean corpuscular hemoglobin concentration.

“® Means within the same row without the same superscripts differ significantly (P < 0.05).

*: P <0.05; NS: not significant.
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Table 6. Effects of mixed wet sorghum distillery residue in diet on leukocyte subgroup classification ratio in male Taiwan
black feather native chickens

Sorghum distillery residue levels, % L> Q C
Items
0 15 30 45
9 weeks of age %
Heterophil 24.67+4.10' 21.25+5.55 20.58+£7.10 21.5814.50 NS NS NS
Lymphocytes 69.17+4.02 73.67+5.35 72.25+8.05 72.42+7.06 NS NS NS
Monocytes 592+ 1.51° 4,58 +1.24° 6.50 £2.81° 567%293* NS NS *
Eosinophils 0.00 £ 0.00 0.33£0.65 0.17£0.39 0.42%1.00 NS NS NS
Basophils 0.25+0.45 0.17£0.39 0.50£1.00 0.25+0.45 NS NS NS
H/L? 0.36+0.08 0.30£0.11 0.30£0.15 0.31£0.09 NS NS NS
15 weeks of age %
Heterophils 19.42+3.58 20.83+8.19 20.17£4.57 20.17£3.38 NS NS NS
Lymphocytes 71.00 £5.36 69.08 £9.93 70.42 £ 4.06 71.08 £5.35 NS NS NS
Monocytes 9.25+3.65 10.08 +4.56 9.08£1.93 8.17+2.79 NS NS NS
Eosinophils 0.17+£0.39 0.08 £0.29 0.251+0.62 0.4210.67 NS NS NS
Basophils 0.17+£0.39 0.00£0.00 0.08£0.29 0.08+0.29 NS NS NS
H/L 0.28+£0.07 0.33£0.19 0.2910.08 0.2910.07 NS NS NS

' Each treatment n =12. Mean * SD.

? L: linear; Q: quadratic; C: cubic effect.

* H/L: Heterophils /Lymphocytes.

" Means within the same row without the same superscripts differ significantly (P < 0.05).
*: P <0.05; NS: not significant.
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Table 7. Effects of mixed wet sorghum distillery residue in diet on serum clinical biochemistry, and calcium and phosphorus

concentration in male Taiwan black feather native chickens

Sorghum distillery residue levels, % L’ Q C
Items
0 15 30 45
9 weeks of age U/L
GOT’ 231.00 + 32.38' 212.33+33.31 209.33 +27.24 212.75+1827 NS NS NS
GPT 4.42 +2.64° 7.67+3.11° 5.92+2.35% 6.50£2.32° NS NS *
mg/dL
Uric acid 2.21%0.69% 2.34%0.79° 1.77£0.43* 1.64 % 0.36" #* NS NS
Total cholesterol 140.75 £ 23.66 155.25+19.01 143.33+15.98 143.25+2437 NS NS NS
HDL-cholesterol 95.17£9.10% 98.08 + 8.50° 91.25+5.75° 9550%19.17° NS NS *
Triglyceride 31.17£2.52 31.25+3.28 32.67+2.53 31.83+3.43 NS NS NS
Calcium 10.55+0.67% 10.74 £0.41* 10.81£0.70° 1030+£045° NS * NS
Phosphorus 6.8411.09 6.68 £ 0.64 6.20£0.72 6.41%0.75 NS NS NS
15 weeks of age U/L
GOT 268.67 + 57.09 280.83 +59.49 258.42 +40.45 248.00£26.40 NS NS NS
GPT 6.42 £2.02° 525+1.22b 225+ 1.54° 2.58%£2.07°  *** NS *
mg/dL
Uric acid 1.36 £ 1.09 1.66 £ 1.57 1.69%1.15 1.1710.83 NS NS NS
Total cholesterol 130.00 + 30.57 140.50 + 26.17 134.42+9.13 140.17+27.58 NS NS NS
HDL-cholesterol 81.25+13.01 81.58+7.66 80.83 1 5.84 88.00+10.81 NS NS NS
Triglyceride 28.92 + 8.40° 35.75+5.45° 28.75 £7.93° 2542+504° NS * NS
Calcium 11.14£0.75% 11.60 £ 0.87° 11.72£1.30° 10.78+0.99° NS * NS
Phosphorus 4.15%0.75 4.6610.62 4.48%0.71 4.67%0.63 NS NS NS

' Each treatment n =12. Mean £ SD.

® L: linear; Q: quadratic; C: cubic effect.

* GOT: glutamic oxaloacetic transaminase; GPT: glutamic pyruvic transaminase; HDL-cholesterol: high density lipoprotein
cholesterol.

"¢ Means within the same row without the same superscripts differ significantly (P < 0.05).

*: P<0.05; **: P<0.01; ***: P<0.001; NS: not significant.

(i) M IgM ~ IgG K IgA 27 e

FEARPI L3 9 By > SR BAIMIE 2 IgA - 1gG 81 IgM RESMIRETRE 2R (R 8) - HIN 15 ik
I > TgA JREELURIN 15% B 30% J8 = S M pR B AR A BIZ ORI 45% R s B iR B4H & Ky (P < 0.05)
TgA JRTE S BRI i SR 2 2 i ARABA (& (P < 0.01) ¢ 0% 1gG JRIEELURIN 30% JR S s Bl s
IR By (P < 0.05) > 2RI 15% B 45% 5 e SE P HE PR FHAH B 30% IR = SR M PR P AH 2 Fej e i 22
B o BRMMET [gM IR - BB E R R -
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Table 8. Effects of mixed wet sorghum distillery residue in diet on immunoglobulin concentration in male Taiwan black

feather native chickens

Sorghum distillery residue levels, % L’ Q C
Items
0 15 30 45
9 weeks of age mg/dL
IgA 68.88 + 8.671 68.99 +19.13 62.26 £22.97 72.15 % 18.66 NS NS NS
IgG 239.17 + 60.88 265.50 £ 63.37 246.00 * 84.67 219.50 * 62.06 NS NS NS
IgM 55.87 % 11.00 48.05 % 10.02 50.63 £ 17.20 53.54+16.29 NS NS NS
15 weeks of age mg/dL
IgA 73.6419.61% 86.38 +21.36" 84.83+25.78" 63.47+21.13* NS ** NS
IgG 164.50 £ 32.00° 234331 129.57"  285.54 % 140.00° 233.83+84.66™ NS NS NS
IgM 46.73 1 9.50 62.89 + 47.04 65.48 £52.97 44.89%7.07 NS NS NS

' Each treatment n =12. Mean * SD.

* L: linear; Q: quadratic; C: cubic effect.

“® Means within the same row without the same superscripts differ significantly (P < 0.05).
**: P <0.01; NS: not significant.

i
i
o
E: [

L AEMER
AR ER AR EHINANNN 15% DL - WSDR (i P 8N AR 7 — 1B EHAMEE THFNVESE - |
15% 4HEBTE QAR A 722 522 AN 30% B¢ 45% SHRIBIEIRAH SR8 - 15 11 — 15 B EHNE SR
HsAR A AR > B nHBEEN SRR - HItERPEINNIDR SR EEEHER 7 — 118
R EEN HAR A 15% - ZAIMPREE (2017) F5H - HERPI T 275 4 & B B R KR 2 = S i 2 N N &3 0]
(S 30% > RGBSR B Ll > RIZ RS iR R R e B 5 =CAR - BREE (2017) Frfi sk
R Fetizte H DV 1 B[R ZAAE AR ETE - ARERALUR S 220 - HoK & &S H SN ERE
LA EE P P2 iV E O E SRR R - SRR S SUEEEH E Z A FN LA R - =
BHESERBEREEBERAEREEEAE ZRE Mg - eI ieaalie S a8 s 2 B F AR
e By T E B 2B MR RHYEE - B ER A IR RER - HNVRSSREEEHEZ RS
M {ERE & AR RIEG R BB » R REReR i =~ 85 -
IL R E MR
A8 BP T 2B R I E BN 2R S R EW N2 22 A RBRE (2017) f5H1
FEEHHAFRPGEERT S 20% S EEARS A 5HEHEENME B IE  ElitE R 2R T35
JRRZ — - "l pe Bl fafg i = 2 AR 0 FEE (1992) B Savory and Gentle (1976) i75800T - Gl AT RS
BB RE o N (2015a) F5H > DU R iR e sy T 2ORES - Biis SIS RE ghEaE &S
B RS MEEERY - Saki er al. (2011) HZENEUR » I ERBGEZ 2B AREEN & - B (2017) FrfE
Fta P s tikg - W5 TR 75 8BRS R B I A YRR TS AN - R S S A 22 8.27% » (k& ]
HE o i (2011) FEAE Z HABAE = 8 Ry 47.5% - AR SR EE RS AR - 5590 - EEaEEE A
TR e SRR F S 30% B 45%  BEEERGEAERA 2 4 BIAH I B S LL AR SR AR NN 15% TR = s i pE FHAH
Ryl HERFAGERE B9 - LB R ERMAUM AFINHEE IS -
I [ R
(i) ALmERAHEL 3 fmEkAE
P2 15 HleNF 2 MRALIMERAEEL - PEAIKER = 22 MR I & 2 B hnm 23R4 TR > Raltds R
BARSE (2011) AT » 2B T #5525 0 A (5] B AR AR AR % 5 JEERER B & 20% B 30% FZ M =32
TGS 12 1% > HASENALIMERE H 2 455K —2 - Swiatkiewicz and Koreleski (2008) f5it! » & 075 #Hz
e FEkE (distillers dried grains with solubles, DDGS) i T A AVSE ZREW S » DDGS IHa A4 MEYE -
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4 ¢ TG ~ HEEEE (mannan oligosaccharide) ~ B-1, 3/1, 6- #jZH#E (beta-1, 3/1, 6-glucan) ~ fJLEF (inositol)
SkBEHE (glutamine) ~ BEEHZRBULILT - Mathew er al. (1993) f5H » BANGME G 4LMBK FHEAERBARAE 2
— o EAEER AT AWTFE (PRS- 2011) 4557258 7 JR IR $EHIEL o IR m] BE B grpike b 2 i AR RA R & o
FERI NI RSB P B - RIE - B8 - TERRBIEA R B, th = RN ARELIMER £ B (DeBruyne
et al., 2015) A LIRS » SCEHAMIFER - GRS 5L E T & 2 Y E B SRR R S g E
=

TEZEEE 9 HHERHS » £R & 30% RSt FE s AH 2 BAZ Bk 5 A MER T B E L EE N EERE 15% RS
e - BN 2 — R BE BT AR » Brevard(1994) 5 3 B BLIZER L H B B- SHZEE 2
HEZIEAERE - RSB AE L IRtk EB Ry - ERNEEYIERTE > Mg — DT -

TE4E RIHEBAE S A & 1% H/L LL{ETE & R B4 2 M B3 22 52 > 1) Maxwell (1993) £ Maxwell and
Robertson (1998) ¥50 Ky ik H/L Z ELAE I1E f S & EIE R EZ F51E -

I AL

A BRI P L HEAE 9 HERET - IR S SRENE A2 EMUE GPT /EY: - HHE M GPT /&M E#EIE fy4.42 —
7.67 UL » IHEUERIFESHAMR GPT &M 4 — 15 UL (% > 1996 ) fEE 2N - BPIHZEE 15 HERT -
HEF GPT JEM:RE R = 5 B A I &3S I TR - CEIRIN 30% B¢ 45% I8 = 52 g R 4H GPT &7 7l
Fy2.25 81 2.58 U/L » i HE@& MK GPT JEME&HIE fs 4 — 15 UL (25 > 1996 ) Ry » HJFRAREH » GPT
EIERE IR AENR G A B AR - 442K B, = FEBUIE GPT /EMENIERE (9% > 1996) -
AEBn & e a2 ' o AR B, S RIUEEAR - LIl EEy R E— AT LR -

15 9 G SRR T REIUF R R e f E BB AR EH Y NN IR = 5 & 2 8 i TR - FLJR PR AT RE B e
FEOEEEEARM @ MEREREES 20% EHE (F 0 2002 ) » EAGERATE AR SREMLYE S
21 35.5%  FTLAHEOEEEE 7.1% - HEr— MR EaE FORERE K 9% E /K - RIS E
FRACEH 2 £ 245 7Y (Griminger and Scanes, 1986) » PRI LM% € 258 B (S AT AR PRI B G 2 RS 500
FEERS NI R Z B UMM - A5UEEEL Machin er al. (2004) f5H1 - [#{KEEE O'E & 2 (E A M AT RIERE
TFEA—EHVEER - TTE 15 Bl LI L5 - IR RIS ERENISE > tlRENESE TR HEEY
VTR - AR 1 B T AR B T AR S M R I R R T 2 5 -

Erlund er al. (2008) H5E885 A S5 H & S {E &) 837 mg 4L 8 Mf P IIMLAR #IEisE &R - &
RENEH 170 — 10,260 mg/100 g Y2 L&Y (Bravo, 1998) » K2 Ry & BEE - BRazkEe ms)
TR EA 31.9 mg/g 7 Hi%E (Lee and Pan, 2003) » #EBREEEESNA IR S ZEEE HEHERS - 2k
EYIEINGIEI - AR &% R E D EE R 2 PR - (EARG AR R FATEIRAE R - HIRR AR
B RRE WM AN AEE 2R » SETEA  HMAREIER - 15 15 Bl SR a A e i
IR E & R8RS SR - (0F o =B HH BRI R ME 2R S B 8 F & 1 i 248 MRy TR - LB G
Rezaei and Hajati (2010) #5945 - DUMEREM AR TR 21 H e AZEMAE = HHBRE 2 S8R —2 -
RiB & M5 =R O E RS A B R EEINRE S 15% JR 5 5 i e B 4H 7 = i I 4H > 45 5L 61 Abd El-
Hack et al. (2017) f5H! » {E5H & OB [FIEGEEIE T (8 FH & RAHARE SRR 5% DA E - BIAEEHEmH
=R HHERE EFA 2 &R - AR SIS = H B R B S 5L BRI I & 2 Bl (% > TRER
PRI 2 ZREEREAL - HIFR TR R AR EiREE MR I 15% DL EIR S 2T H AE & MR (R - M
RHIPAHEERYERL » KRy Tanaka er al. (1982; 1983) slEgag - Bt Hilk & Rl b 2 aapka (i AE & & 2 1
Ry > ERFBEREE A RRE PR - AT Rg & P R i 2 FE DR S IR g i - Al 15 B e
CHER - REASELAERER 2 4 3 B S B 0K = I TS A B AHR - AERARE (1) 73515 0.39 ~ 0.28 B2 0.39 ;
MAZEHEHT ~ B8RS B4 RE R 2 AH ¥ 2 & B 0% = % HUMES 2 ABRARE (v) 7375115 0.34 ~ 0.25 B2 0.34 ( RFIH
) 0 PLAEREA Griffin er al. (1982) #5H » EMHEHAEE R 2 R TIEES - $EEREAEESINE 2 /D 215
TERE B EALL -

EMESESSRE T - FEELE 9 B 15 BEehs - LIERREIEREI NN 45% R m 52 B H A0 Ry a i
T PR 2 SR PRI P AR B G & B o MR A Bl S — RN PTRE R = 22 h & /A B (220 2002 ) »
ifii Haslam (1996) 5580 » B2 5 Bl mEk T P EE AN E GRS - HaTHEEYH &8 TR 2 RUF]
- ARBBiUE4E5 RS A e A F e 8RE R EEEHEN R E » AR RS R e ECE

BRI  NBHENIRE S REIIEIEY NS SRR RIS (R2) -

(i) 1177 1 1M ~ 1gG R TgA 2 JaFs

PR SR By 5Bk (immunoglobulin, Ig) » F B 4HEA LR AR IFIVAEREY) - (AR BRI
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AR DUBBRE A SR HIUR (BIRIERE ) > &SR RS IE (2 0 1992) - Ailbs
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Abstract

The aim of this study was to evaluate the effects of diet mixed with wet sorghum distillery residue (WSDR) on growth
performance, intestinal characteristics, blood parameters, and immunoglobulin concentration of male Taiwan black feather
native chickens. A total of two hundred and forty black feather native chickens, 7 week of age (average body weight 1,041-
1,093 g), were divided into 4 groups. The chickens were provided with basal diets mixed with 0%, 15%, 30% and 45%
WSDR, respectively. The trial lasted for 8 weeks. Feed intake were measured every two days, and body weight measured
weekly. The chickens were sacrificed and blood samples were collected on 9", 15" week of age. Results showed that the
feeding diet mixed with 30% and 45% WSDR significantly reduced daily weight gain (P < 0.05). The daily weight gain of
chicken were linearly decreased with the increase of the WSDR; However, daily feed intake were adversely effected. Feed
conversion ratio became worse when basal diet with supplemented with above 30% WSDR. There was not difference on
the length and weight of duodenum, jejunum and ileum among the groups. The total erythrocytes in 15-week-old chickens
decreased linearly along with the increase of wet sorghum distillery residue. The serum uric acid concentration and glutamic
pyruvate transaminase (GPT) activity were linearly declined (P < 0.05) with the increase of WSDR for the 9 and 15-week-old
chickens. The serum IgG in the 30% wet sorghum distillery residue group was higher (P < 0.05) than the control group on
finisher period. In conclusion, chicken fed diet mixed with 30% WSDR could increase IgG concentration, and decrease daily
weight gain for chicks fed diet with mixed above 15% WSDR in the entire trial period. Nevertheless, fed diet mixed 15%
WSDR had no difference on daily feed intake, feed conversion ratio, GPT activity and serum uric acid compared with the
control group. In conclusion, these results suggest that the WSDR used in diet for male Taiwan black feather native chickens
should not exceed 15%.

Key words: Wet sorghum distillery residue, Native chickens, Growth performance, Intestinal characteristics, Blood

parameters.
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