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Table 1. Composition of experimental diets supplemented with Pleurotus eryngii stump wastes (PESW)1

P ES i e 2 A4 222 National Research Council (1994)
aEREAE - gk A A E S

BRI TYIRNE 1 -

BRESGTEELE

» FRER M

Starter Grower Finisher
(hatched to 4 wks) (5 to 8 wks) (9 to 12 wks)
Basal 2% 4% 6% Basal 2% 4% 6% Basal 2% 4% 6%
Ingredients
Corn, ground 550 555 545 536 623 613 600 586 689 673 657 641
Soybean meal 312 307 307 304 247 247 250 253 175 178 181 183
Dicalcium phosphate 20 20 20 20 12 12 12 12 12 12 12 12
Limestone 10 10 10 10 6 6 6 6 6 6 6 6
Alfalfa meal 80 60 45 35 100 90 80 68 100 90 80 70
PESW powder 0 20 40 60 0 20 40 60 0 20 40 60
Soybean oil 15 15 20 22 0 0 0 3 8 11 14 18
Salt 3 3 3 3 3 3 3 3 3 3 3 3
L-lysine 2 2 2 2 1 1 1 1 1 1 1 1
DL-methionine 2 2 2 2 2 2 2 2 1 1 1 1
Vitamin premix2 2 2 2 2 2 2 2 2 2 2 2 2
Mineral premix3 2 2 2 2 2 2 2 2 2 2 2 2
Choline chloride, 50% 2 2 2 2 2 2 2 2 1 1 1 1
Total 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
Calculated value
Crude protein, % 20.3 20.2 20.2 20.2 18.0 18.0 18.0 18.0 15.0 15.0 15.1 15.1
Lysine, % 1.25 1.22 1.21 1.19 1.02 1.01 1.02 1.02 0.83 0.83 0.83 0.83
SAA4, % 1.48 1.45 1.44 1.42 1.29 1.29 1.30 1.31 0.97 0.98 0.99 1.00
ME, kcal/kg 2,904 2905 2,924 2917 2,841 2822 2,804 2,805 2,906 2,903 2,901 2,905
Calcium, % 1.39 1.37 1.35 1.34 1.09 1.08 1.07 1.06 1.09 1.08 1.07 1.06
Non-phytate phosphorus, % 0.57 0.58 0.58 0.58 0.42 0.42 0.42 0.43 0.40 0.40 0.41 0.41
Crude fiber, % 4.58 4.49 4.47 4.54 5.03 5.06 5.09 5.08 5.04 5.06 5.08 5.09
Analyzed value
Dry matter, % 88.33  88.29 8834 8841 88.57 88.39 8831  88.48 88.29  88.12 88.03  88.29
Crude protein, % 19.94 1938 20.08 19.35 18.08 17.81 17.83  18.28 1523 15.07 15.51 15.26
Cost of feed, NTS$/kg 11.53 1222 13.10 13.92 10.85  11.62 1241  13.27 10.64  11.52 1239  13.29

" PESW: dried powder of Pleurotus eryngii stamp wastes, cost estimated NT$ 50 /kg.
2 Supplied per kilogram of diet: vitamin A, 10,000 IU; vitamin D5, 2,000 IU; vitamin E, 20 IU; vitamin K, 3 mg; vitamin B,
2 mg; vitamin B,, 5 mg; vitamin B, 3 mg; vitamin B,,, 30 pg; niacin, 30 mg; pantothenic acid, 10 mg; folic acid, 2 mg; and

biotin, 200 pg.

* Supplied per kilogram of diet: iron, 200 mg; copper, 30 mg; manganese, 160 mg; cobalt, 500 ug; zinc, 100 mg; lodine, 1.7
mg; and selenium, 300 pg.

4 SAA: sulfur amino acids.
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AERHAEE 1 HiieR 12 880 - 1° 4 - 8~ 12 B SMIGE: 2 #5 B K E R Pk & BT R AR HEHAA (Feed
conversion ratio, FCR) © /> 8 Jz 12 PR EE S LY ~ BHIE S | &2 BRSEFARIMER - 4880 2L LANNER T-900
R4 {73 #rf% (LANNER Biotechnology Co. Ltd., Taiwan) FCEHEESH - /oM d 2 BIUEEET (Creatinine) ~ %k
Frlie B I B (Glutamic-oxaloacetic transaminase, GOT) ~ %k % PYERS i (Glutamic pyruvic transaminase,
GPT) - 4HE[E 7 (Total cholesterol) ~ =% HJHifi5 (Triglyceride) 2 - M ~ Hisa b I EIEE AR LA
(Superoxide dismutase, SOD) ~ ## %L &M (Catalase, CAT) ~ HiE LY (Antioxidants, AntiOxs) JEE » RIJ43 Hil{5H
fHEE4H (Catalog No. 706002, 707002, 709001; Cayman Chemical Co., USA) {f¢ Lee et al. (2013) Fralt 772 MI7E -

AFEEL 12 Al I E RS B HEIT 16 /N R - B ~ BHES 1 & FFHERREREN - £nERE
BiE R7 g 2 el s - WO3E - BFRE - RRRE BRSPS E 2 B R o A8 A bR 52 g K 1T RLRE R 1% 1R R TAT s
PV Es— » EEEEARALA—/CE Sy » N EFANEE ks o B —REEoy (7K5y ~ FHEAE ~ MAER FAE K 5T )
ZREHEVE AN P REEEG AT LT o iRl 28 Chang er al. (2016) At 7 7AME HEIE > HEE
IO 40 2 60 gk 2 5B~ 0% 6 UiBEEMEEE » B8R 7857 (1 iz ~ 7 v fE ) FEER A 2 Bk (Flavor) ~ &
(Tenderness) ~ &g (Texture) ~ 257114 (Juiciness) k48[ #5714 (Acceptability) °

L &85t57 7

BB P15 BB A SAS E4E80EE (SAS, 2002) HETTH AT 74T o DA —ME&R 141 =027 (General linear model
procedure) #EFTE T AT 0 E A REE A BEF > FFLL LSMEANS (Least squares means) [ VU e i iz 2 S35 (5
ZAEREEN  BE/KAER P<0.05 -

AERLUNTIR R REE - AESIEE RMERZ Gt o BB Y = n + A+, P Y, FR5F i e
TR AL TR RIS 5 M BUHIE (1=0, 2,4, 6% RKINE - j= 1 £ 4 1) > p FREBUIIE > SEH51E
Al FoREAIEE fgE NIRRT EXE » & RIEENTE - Q4 SIEMRMEIR - BRI - BN —KREHR K BEREM
S G AT R Yo = o+ A e 0 U Y RO | RATHRA S TRDER I B AR 58 § P56 k &
JEZBUAME (1=0,2,4, 6% RIIE > j=1 2 48 > k=125 1 &) p FRBEUIE 2 FH9ME - A (AREIEE s
THVEERIIEXUE > € Fotfr=24E -

R B R ER

fEsd T ERSUENE - AN THIEF S REETHE - AR EREGREGERS - DA THIEESE
R g T R UL BT R Y 10% > 2155 (2016) $5H » 2013 4 B4 A 75 fifg 4 A= i 22 26,000 2300 FH il 2
B RE A i T HRHEE 28 2,600 A o ATHFT AT EE SR - Bt 2 g THRIK 3 K 77.2 /100 g -
EHE ~ HAERT ~ MRy BOfHEREE T B Ry 4.42 ~ 0.11 ~ 1.35 F23.99 ¢/100 g (HrffY)E ) » #pifeis 2 B2 et i dd T il
K4y B 1131 £3.00 g/100 g > FHEE S ~ KERSHS ~ FEIKSS BorE 48453 7l By 18.60 £1.29 ~ 0.97 £ 0.34 ~ 5.39+0.20 &
13.86 +2.07 g/100 g (FZ¥JEE > n=4) = Lee et al. (2012) [KUIBR i1 E B8 1% M B TR 22 GLN 2 FR 6% 4k FT N DARZ K
(65°CHzZIE 3 H ) Myt BURETREARINY) » o irés RE R HRZYE 931.0 + 3.0 g/kg - HHEEHE 86.3 + 0.6 g/kg ~ HHIK
53 56.410. 4 g/kg ~ fHAEAE 133.2 £ 2.6 g/kg ~ ZEkHHH#17.9£0.2 g/kg ~ $55.6 £ 0.1 g/kg Fhk 4.7 £ 0.1 g/kg » MiE:
BATRZYE T & 2 S E SRR R T B AR KA E 2 B 165.0 mg ~ B-1-3-D-glucan 0.6 mg ~ B {F (Adenosine)
58.9 ng ~ ZAEEE (Ergosterol) 1.28 mg ~ 48L& 5.0 mg (Gallic acid equivalent) - AEREg T 2 A S 4d ™ RVEHA
N T HIEE ffgh T A8 AR 2 THIEL - B Lee er al. (2012) T2 &g iR et A N LUIBR G ds T EiE% - B8
AR ZZBNZ ZEIRE AR E o RS s E Y SR Z R EHERE & & FEAHEE R » BURGEEE]
EEVIE A AR R - BB Z BIGEERES - 2R - MIESEEEESE - BN ESESE - 12RIRIFRTE
#E (Li and Shah, 2013; Bederska-Lojewska et al., 2017) o = E R F5 M i S i B E YRSB4 - BHiELLHE
BEEERHELT - B s 2l AR E R ENE -

F2 2 GEREUR 0 RTINS M TRV 1 HieZ 4 810 - 5 £ 8 8H - 9 2 128K K 1 HiR R 12 88k
HiE SRS E - fRHR A & R ARSI R METE 2 5 E 4% MEIBER 9 2 12 AR 2 AR agFES
TR ERAH Ko 6% NHN4H © Gk sRAR DA ffdd T R MR MR S A i S LFa IR Y 2 28803 3 Fiors » 6% Il
AHREEN 8 RS AT 2 BANE e IS BA RS R ~ BRI BR PN BL B R R fE S (RS 4% IRNIN4H - 4% IRNIN4HIE &~
[ = % HH B R S B A BHRAE > 2% ININAHES & 2 AT S LY RS B 6% R4 - i faie RIS
fgE T RAVRHRE 12 8% 1 28 S ESIUR MEAR S AT A LI RER s B s 2 -
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Table 2. Effects of Pleurotus eryngii stump waste (PESW) in the diet on growth performances of White Roman meat-type

geese
Treatment'
Pooled SEM

Traits Basal 2% 4% 6%
1-day-old, g/bird 118.23 118.63 117.20 119.75 2.31
Body weight gain, g/b/d

1-day-old to 4 wk 91.62 93.15 94.09 93.05 1.27

5to 8 wk 81.04 81.67 73.52 81.70 4.19

9to 12 wk 44.40 49.72 53.15 47.52 2.89

1-day-old to 12 wk 73.16 75.56 73.16 74.85 2.03
Feed intake, g/b/d

1-day-old to 4 wk 149.34 153.77 151.56 149.68 1.87

5to 8 wk 358.56 374.84 360.64 359.15 8.44

9to 12 wk 377.23° 403.17* 412.28* 376.70° 9.41

1-day-old to 12 wk 293.78 309.08 299.60 293.94 6.86
Feed conversion ratio, feed intake/body weight gain

1-day-old to 4 wk 1.63 1.65 1.61 1.61 0.02

5to 8 wk 4.42 4.61 5.04 4.40 0.23

9to 12 wk 8.59 8.21 7.80 7.94 0.39

1-day-old to 12 wk 4.02 4.10 4.10 3.93 0.06
Feeding profit from 1-day-old to 12 wk, NT$/goose

Cost of feed eaten 269.6 304.6 3239 332.0

Price on sale 4134 426.7 413.3 422.9

Crude income 143.8 122.1 89.4 90.9

n=4.
" Diet supplemented with dried powder of PESW at the level of 0, 2, 4 or 6% of feed, respectively.
" Means in the same row with different superscripts differ (P < 0.05).

3. ERRAIE AEaE TR B S ISR IR s
Table 3. Effects of Pleurotus eryngii stump waste (PESW) in the diet on plasma profiles of White Roman meat-type geese

Treatment'
) Pooled SEM
Traits Basal 2% 4% 6%
Week 8
BW?, kg/bird 4.97 4.80 5.06 5.25 0.24
CREA’, mg/dL 0.19 0.20 0.16 0.16 0.01
GOT?, U/L 17.50™ 18.38% 24.38* 15.88° 2.77
GPT?, U/L 12.75% 14.38% 15.63° 12.25° 1.06
CHOL’, mg/dL 151.13 149.13 156.03 146.13 8.19
TG?, mg/dL 103.50" 93.50 82.00° 87.13" 6.35
CAT?, nmol/min/mL 7.09 8.76 5.50 7.02 1.56
AntiOxs?, mM 0.48® 0.44° 0.59* 0.66" 0.06
SOD? U/mL 18.59 25.45 19.72 14.60 428
Week 12
BW, kg/bird 6.07 6.01 6.30 6.51 0.33
CREA, mg/dL 0.16 0.14 0.14 0.14 0.02
GOT, U/L 16.75 14.13 12.75 13.63 1.54
GPT, U/L 13.25 12.75 12.38 12.88 0.76
CHOL, mg/dL 155.50 154.88 175.63 153.75 8.84
TG, mg/dL 146.38 161.75 137.13 145.63 16.61
CAT, nmol/min/mL 8.15 8.52 8.35 6.29 0.95
AntiOxs, mM 0.71 0.90 0.70 0.81 0.07
SOD, U/mL 15.48 16.38 15.47 22.23 4.32
n=_§.

' See footnote of Table 1.

> BW: body weight, CREA: creatinine, GOT: glutamic oxaloacetic transaminase, GPT: glutamic pyruvic transaminase,
CHOL.: total cholesterol, TG: triglyceride, CAT: catalase, AntiOxs: antioxidants, SOD: superoxide dismutase.

" Means in the same row with different superscripts differ (P < 0.05).
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Table 4. Effects of Pleurotus eryngii stamp waste (PESW) in the diet on carcass performances of White Roman meat-type

geese
Treatment'
Traits Basal 2% 4% 6% Pooled SEM
Pre-slaughter BW, kg/bird 5.50 5.49 5.56 5.70 0.24
Eviscerated weight, kg/bird 4.02 4.00 4.10 4.16 0.18
Carcass yield, % 73.22 72.89 73.70 72.89 0.60
Left breast’, % 747" 7.51% 7.71° 7.12° 0.17
Gizzard®, % 3.19 3.02 3.06 3.13 0.14
Liver’, % 1.48 1.49 1.53 1.46 0.04
Spleen’, % 0.06 0.05 0.05 0.05 0.01
Abdominal fat pad®, % 3.36 3.97 4.01 3.92 0.27

n=_8.

' See footnote of Table 1.

* Percentage of eviscerated weight.

" Means in the same row with different superscripts differ (P < 0.05).

xS GRS SGE TR 5 2 S8 A — ks R ERE et 2 2 8
Table 5. Effect of Pleurotus eryngii stump waste (PESW) in the diet on proximate analysis and sensory evaluation of breast
meat of White Roman meat-type geese

Treatment'
) Pooled SEM

Traits Basal 2% 4% 6%

Proximate analysis 5.50 5.49 5.56 5.70 0.24
Moisture, % 72.89 73.34 72.91 72.86 0.28
Crude ash, % 1.28° 1.30° 1.30° 1.25° 0.02
Crude fat, % 3.44 3.06 321 3.13 0.21
Crude protein, % 22.93 22.88 22.91 22.48 0.19

Sensory evaluation 7.47° 7.51% 7.71° 7.12° 0.17
Flavor 4,64 479" 439 5.04° 0.19
Tenderness 4.11° 4.68" 3.93 4.07" 0.24
Texture 427" 4.59° 3.85 4.18" 0.22
Juiciness 3.92 4.07 3.54 4.11 0.22
Acceptability 4.35% 4.46° 3.85 4.46" 0.22

n=_8.
' See footnote of Table 1.
“® Means in the same row with different superscripts differ (P < 0.05).

Giannenas ez al. (2010) FERAE FAUR - GRE IR 2% RSt F4E T RS I 42 HIRDEO AR 2 A5 - IE R
BAPRAR - TR 1 24 2% 29 7] S P EL AT gt - B pA R BE A - 2 P9 % (Malondialdehyde) JREE » 37 R Rl f 4
B (R [ A EEAE e R e 4 EL S EIVRE T © Kavyani er al. (2012) DURESFE A0 BV T A ZE B (A REAE
RAIEHEY) » sABRtala y HEBEGIE - &0 T ABEETJREIA N1 4.5 mg flavophospholipol B4 s AR IR S R 4k
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#3 5~ 10 ~ 20 8¢ 30 g 5 &ERIEHEIIE PRI SRR 468 12 3% » AR O NHRR REREER EEAER - B4
FIEREHBTE A 22 - Fard er al. (2014) £R5F52 45 THVEL (Oyster mushroom waste) #f [ IZEAE R RS ~ 2
e S NE S R RURE 7 288 5 S SREUTRIN 1% FH2gh PREHEE RS | £ 42 HIROREZ R e s » SEERST
HZZRGHE S E - Toghyani er al. (2012) ELEIRNN 2% FE4E FRRIEOR I AR (1 g A-Max®/kg) ¥ H AR AE R
A ~ BRI MR MR 2 2 8 5 SEIREURININ 2% F24h PHRHEEE IR S Ozl 14 - 28 Hik 2 lRE K 1 £ 14
H e el » B M =R HHBDRS - &% F U Estinas R - A mEEaEFIRIT 1 2 3% #K
RS HE 2 TR E R HEEREY) > IR EEESESE - RIS =R EHERE - R RIER
J& ~ Pregsl s B ia baE)) - E A RMIR - Chang er al. (2016) LEEZEEEFH L 4L IR IIE S 5 2 12 Bl H
EESHAERMENANE 22 GERBUREIRETIRI 5% A EfeE 4 K - HEE RN A SR EL - AE
FHEREZE © Lee et al. (2012) FEsEARE TR 0.5 ~ 1.0 F 2.0% 75 gk 4k epil 5 0 N EE S EARRE R E LA S

28 GSREURTTEERS ORI - FHE - Ik - B R 2 B ELEBE - BRI LIRS REEETHK
A 2 N B R SR R A R AR AR 2 R o hamed e S sk er kel T F Bbiad( by - BF
FERAEE B R L R IE A A RS Z 3R o Lee et al. (2015) #E—H DL in vitro 531775 SEghE 4L IR 2 HLEBE T -
BHREY 100 mg 2 A g EaE TS el 22 BRI S, typhimurium E29 ~ E. coli O157 : H7 Jz E. coli DH50 B 2 Bt
BRI gk R v et ] B I S HA 0 A EE 2 BRIRCR - &hmad RS Mg ah IR ER ALY in vitro B
BYUERES) » (EREIRIAIIYI AT S A A RE 2 R -

A e B T B B 2 A i aE T R Y B 48 = A BB EERL R ID = IE AT 2 5% DA b > BEEET R 0~ 2~ 4 K2 6% FLIY
TR IR o M Ry {EVURE FRAH 7 GARRGR (R E AT - SREREEAPRRHEC 77 1 SR DA fadd T VR E i F B IR E0M A &
EREREE - FEO - FHEGEERERE (F 1) - EAESIEN 8 Bl 2 HIEER - HE(LEhE - BAk
(LB R R 12 Al A SiEE R - =R HAEs - HE(LERE - lELY) - BEEERE (£3) 5%
RIANIE fgd SRR A B3 T IEARSE - BRI as SRR — 80 #NEAHBIRITERER - FE0 - FHEE
ZBCTT B RE o MARECAEIRAH - ABar A 4 2 IS ETIE PRI fags T RDRLE 6% » WA EE 1 HERZE 12
R ERVERE ~ MURAHRY - B S e PaE s o 8 6% ANINAHIE EMAE 4% Nnd A BEE (R fAiwE S
REEHEE (R 4) KREK D EE (R S) » HEER PR 2 B R SEHE 2 S BT 4% ININAEEE (R 5) « BT
LREEERER K BhiE R AL TR AR - &S NISERRNIIETTIRE 2 6% °

g~ N TR - 570 i R bR 1 2 B g4 R 22 m iR & R B A 2 TEACK » WD E#ECE 20 A
WE > 8 g B Ry 225 8,000 T ~ SOMHBE AR fr ol S 15 2 ARG R A M s T VR BB azE THRIRK S8R
77.2% {55 > N TEZ RS fagh NHbE > i A& Ry 17.54 JT » SfhEtRERE R &y 30 o0/ AN - AT FAn i
ARy 2 7T/ A 0 RIEERHERM bz 82 sl SRR BCARLY By 50 7T/ AT BREZIE R Ry et R - 1248
IR S BB MR R o RE B B3 TR ) < B s » H2 e B8 U 0 FH A5 g B EE M I EE Y B - 3% 1 R &1
sl e RHE M FE 2R A Bl N RRDARIIE 2 N ie s » & 2 12 Fle 2 AIGETR A A 1 DU IAH s E e 2H
15 MRS IR DURTIAHEH IR 7 (= 2 ) « FHINBEEZ g TR K & 82 77.2% » fE KEmp A S ~ R
Mt k67 S S ~ SRR T ERFIERF A - M TR E NS - TR aEE R E Y8R ESOR
& RS ENR B EEREE RN - AR OERRELER R

ae &

ARBE R E B [MOST 107-2321-B-080-002] - I FHTTEbefd sk 2 B & & E S BRAT (LEEE IS
I TIA T SE AR > SR EEHTE -

ZEXR

AL - 2009 - 47 REERIEE R LR ETISRE MRS - BESRAERESEFT 18 © 3440

Jitart ~ 2555 - 2016 - BRI SE I EEENE o SRR RUE SIS & T © pp. 29-34 ¢

R ~ BRSEEE ~ EERL - SREDE - RS 0 2011 o SEEIRAERE Z A - SEEESE SRS & ET - pp. 59-
69 -

SUEM ~ BRI - BB SERE - 2016 - FRENGEEE EIUIC BT S e SRME 3T - RREEL ]S 285 + 72-82 -
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Abstract

The aim of this study was to evaluate the feeding value of Pleurotus eryngii stump waste (PESW) on growth
performance and carcass characteristics in geese. A total of ninety-six hatched White Roman goslings (48 males and 48
females) were randomly allotted to 4 treatments. Each treatment had 4 pens, with 3 males and 3 females respectively in
each pen. The experimental period was from hatched to 12 weeks of age. The four treatments were supplemented with 0
(control group), 2, 4 or 6% dried PESW powder, respectively, and the experimental diets were designed to be iso- crude
protein, metabolizable energy, and crude fiber. All geese were fed ad libitum of feed and water. The results showed that
higher feed consumption was found in the 4% PESW group than that of the control group at 9 to 12 weeks of age (P < 0.05).
Lower concentration of plasma triglyceride at eight weeks of age was found in the treatment fed with 4% PESW, compared
with the control diet (P < 0.05). Overall, there were no negative impacts on growth performances, plasma profiles, carcass
characteristics and sensory evaluation in geese supplemented with PESW diet. Our results indicated that dried PESW powder
could be used as a feed source in meat-type geese, which can be supplemented up to 6% in diet. We conclude that it is

conducive to the recycling of mushroom by-products.
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