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S LR A R ERE L A & RS
2tk B
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MRl O PG B SRR FE OO

WefkEH - 109 6 H4 B #E2H - 11146 H8 M

W B

I FH PR AR R Bl O B indy) - BB R ETR TR IR A R PUAER - BITERELESE - M
KHBIEYE & A HEMERSy - I R B aat 2 A o AslER B PR BRI R INEa SOR AR B R R T MRt (%
) WA REEREIR P - K2 —PiRE L8N 12 SRR 330 £k S 4 > MEHE 3 Bl > &
BRSBTS R A B (0 — 4 38 ) ~ AR (5 — 8 ik ) MATEHA (9 — 16 iR ) - slbiEERE sy Al
Fy TR — KRR aaiE 2 SR - = (Epa B BB Fr R AR RN 1% 250K ~ 0.5% 250K + 0.5% 7 s
GhE R 0.5% E 0K +0.5% FHE4h4EH - TUAHERE PR RIIEEY) © BRI 0 — 12 SBIRERINAIIZEMZR (Tylosin)
50 ppm Fy5F 5 AHEEVTEIAAE - SUBRGEIREUR - HHERIHERR & 0.5% &2 50K + 0.5% HhEalahiiH 7 i A E LA UAH -
AHAEEE R HME (P < 0.05) s f£9 — 12 8k - LHERRE 1% s EOREL 0.5% £250K + 0.5% HAEGEEERmEA - &2
P KH SR R e e H I B RS B (P < 0.05) - et - S 2 TRERREEAHNT - (HERET 1%
FaEOREL 0.5% &2 EOK + 0.5% THHEGEETHEE 2 2% - HIEEIEE IR (P < 0.05) 5 AL 0.5% #E0K + 0.5%
75 ik 4k BE B R HE AR m] B (R Y B IEAE (P < 0.05) - Hpn BB E R 2R ~ Al Bk N E & K My B R 52
FE ~ 50 BAT ( H 5545 ST © BRE 0.5% sE0K + 0.5% 7 gt 4L oaa ke ol B EEHE = MR 1eG Bt~ &
8 (P<0.05) - & LATHl - EREIANIN 1% s AN BB SER > IR 0.5% 250K + 0.5% A haslihe i B (e i 1
AR - FIRHERCR R - BEHAGUERER 28] -

R EEOK - ERMEIR - BRI - 18 255 -

i

NS NI AE ZDATHPT SR RAB B RN % - R FI(E A REG TS R Z IR » AR A ER
TAEARAVEHEAFT ST - B P4 R TSR AHE HRPTEEM: (Van er al., 2019) » DURGZEE N RSEERI [ FH 2 51
5 o BCEHTT 2006 25 B aael RN IITED 28 - Bl AR R R4 vT (E AV PLAE 20 - RIL & E L SR
TG ELOR B GRUAIIY) » DISCE LR ENY) 2 (R (Attia er al., 2017) « JT8FIFT AL S R EERL
wAERE - AR AMEESETERS > U ABYERIAINY) > HoEZE T UERIAEZRER - DUEREHEEY
SR RUERHER Z HEY (R > 2015) - G5 E & S ERaEMER T - B a8 200588 (crude polysaccharide) ~ i =ifik
#H (crude triterpenoid) & Z5[3{E&%) (polyphenolic compounds) %5 » FEPRERESEEH 48 8E 0] DUE B TEP a8 A\ EHER
HITEREMEZE &t > BLEERETRE ST ~ PL8R -~ Pl - LS ~ Ui - FRIEES R 3 MU % ohRi (Lindequist ef al.,
2005; Lee et al., 2015; Rathore et al., 2017) ©

bR T 45 T E R R ARSI 0 tE BB R T R R BRI E Y &5 S A GRS (Antunes et
al., 2020) » A LRI EY K EAEZEEA 1.65 mg HHZZHER - 0.58 mg % H [ (glucan) ~ 1.25 mg 28 A4 [EIF
(ergosterol) ~ 5 mg L&Y K 58.9 pg BEE (adenosine) (Lee et al., 2012) - ifif Wang et al. (2015) fg-H1bA4 s 5 & (5

|

() TR e By e rE BT TR 5 55 2706 5 -
Q) TR EE B G R EARITE B -

Q) THlEEEZ B G EmrEA R EREM -

B TEPE R B g EE BT -

(5) #EA/EZE » E-mail: johntyli@mail.tlri.gov.tw °
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FRILERE » Cordyceps militaris ) a2 BEHET ($850K ) BB A 1.8 my/g SETZM 21.88 mg/g 4508% - EFIAE
LR ST P A E R B [ o S B (R (P (Bederska-Lojewska et al., 2017) » F4E 8L B 2 ]
BRI SR > SESEE | — 3% TIRERENGR)  HERERANENSE - RERNR
SN (Lee et al., 2012) - WsaE0R SR A AR IR IS BRI » AENIINEEEE (B Y SEI B -
S~ TR R R ER & i (Lee of al., 2015; Wang er al., 2015) » S FbFIFIAE GG « £414ESRIESE
i BFBERL » AVERIFIER 2 S M R R A RS 1 BT B BT - 5 e sk B L A A PR K R L B
TR RN o WA BERAT S AR RS » SRRk S 2 SELZ PO Wang e al. (2015) 5317
G B EATE OB — -

I P TSR B T R Lt B T e P AR 14 AN > T8 2 ORI S B (T DA
T (R S HE L R A - D) B B BB R ORI MR AR 2 S RBRE - 1B
B REYE R A RA Y e S o TTEB YRR TR RBIETRIRINY (5 > 2016 ; HE% -
2017 ) » AHIFELL SRS R B RIAE - Sx3HREAOIERE FHDRIEE0E » 41 BRI (5 By BRART AR AL EOR) - R HO
e A - MR - EEERE D R R R B -

MR T A

L GEET HRE B oy RARRE YRR 3 o3 i
G TR & - B AR EEER NP 4ETE (Pleurotus eryngii stalk residue, PESR) (2 B A AR, » &

Tt ) ~ FEEEE R T RVEHESE (Pleurotus sajor-caju stalk residue, PSSR) ( 5 FytH B 4h 25 » #10R%

FHEEAD ) FlesFok (L8R SRR EEAVE - Cordyceps militaris waste medium, CMWN ) (2R B2 2EatBarr ) - 77

ALUHERE 60°C HEiZ1% - R o BB AOAC (2000) 731 » /AATIHEEEHEED ~ M - §5 0SS

& o BEEMER T S ATHTSE LA REZEE 10 2972888 /KZEHL 2 /NEF (1100°C ) » Z 1% DURBREYE £ M E 581 > 22

VRIS © 48T B R S EOR M 2 IR ~ 48 =hE8 - 44 B{E&%) (total phenolics) ~ EHFSEY) (flavonoid) ~ 28

FEHiA (ergothioneine) Kz it % & & LA L ET (Hitachi U-5100) 5= e R FHE T8 (Agilent 1260) 7347 » 3l

& DuBois et al. (1956) Kz Hsieh et al. (2020) J5, 2 &L B NE ~ °

(i) #ELEEEEME © BLO.1 g FZEREE AN 0.75 N HCI 5 mL FAs/K FR ARl N2 R a8 1% - ZEEURAS & W
B > IIPER A 0.5 mL ARG EE 2.5 mL > {EF 30 min 1% » ] ODygg,,, NHVIRIEIE ©

(i) 4B EEPRNE « BLO0.1 g NEZIERE il R 2 @A LENAERUR - 4844 & 7 f2{% 8 Folin-Ciocalteau reagent 0.25
mL [ZJE - &1 A 20% Na,CO, 0.25 mL {ER 2 h 1% > DU BRI & 750 nm O HIERSEE » 1R EDE
&2 % &1l (gallic acid) {F ¥ -

(i) #EEETEEHE - BUEERES - DL 70% JEREHEST 16 h Z2HY « BERHL 200 uL EREZEHEURIIA 70% JEE 1,140
uL & 5% NaNO, 60 pL » JE& 14 E 6 min > fiI A 10% AI(NO,), » 9H,0 600 uL fZJ& 6 min - I A 1 N NaOH
2,000 pL R &% S IE 15 min > DLoTESEREST » I ODyy . OBAE o MDA ER EEH K7 22 (quercetin) Ry iEeAE
om0 BUVEREAERR AR -

(iv) B=mEEEEAE - BEnEE TR > BL 0.1 mL BSIIA 0.4 mL & & /KBS A A 0.8 mL 28 &
LEAGARIEIIA 0.2 mL /KEERE K2 FE 15 min > DLATYEIEESS > SHITE ODayg, TEEAHE -

(v) FARATRE S ENE © DIEREeRE T - 7 BIECRIRCR DR R 0w » S M RS e B
KRR ES > B E ABSIE Ry 10 pL > J%E 0.8 ml/min > 53 H A Ry e 0 (5] J@ A& 4% (GL Selencel1380DS-3,
5 um, 4.6 x 250 mm) > Bl UV260 nm JfF &EHI&E -

1L sXEaEht) oL 2
BB s R B A B SR Y R R (5 A/ N A (4m9% 107-39 ) WA B AT BAHHE & T - Dl—

Hip s D8R 12 9R50 4005 > AR > £330 € > fcZE 5 [ - BIFoR — KA E R S IR

EHEAHFE ST RN 1% S8EOK ~ 0.5% S85CK + 0.5% AEaEETESL 0.5% S 50K + 0.5% FHEaEEETE » DIHUREOK

Wy o bl 4 SHERRE PSR RINEEY) © 56 5 4HpRFRAH DB IRAH S AR R EAGERE (0 — 12 #5885 ) IRINZREE (Tylosin)

50 ppm > FEEYEIHGLH o SRR 3 BEE 0 BEE 22 % > DIWAEE KR EA - R eI 0 — 4

) AR (5 — 8N ) KAEEH (9 — 16 8L ) - FalltakEpaaie = BB iR ki (2002) T E B R =

MG (£ 1) - 8= 16 H » GEIEERERI 787 SEERUK -
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Table 1. Basal diet formula and compositions fed to native chickens in the mushroom by-product supplementation trial

112

) Weeks of age
Ingredients, %
0—4 5—38 9—16
Yellow corn, ground 48.19 63.40 67.40
Soybean meal, CP 43% 37.00 32.50 28.1
Fish meal, CP 60% 5.00 0 0
Soybean oil 7.00 0.90 1.30
Dicalcium phosphate 1.10 1.20 1.00
Limestone, pulverized 0.80 1.10 1.30
Salt 0.30 0.30 0.30
DL-methionine 0.20 0.10 0.10
Vitamin-mineral premix” 0.40 0.40 0.40
Choline chloride, 50% 0.20 0.20 0.20
Total 100.00 100.00 100.00
Calculated value
ME, kcal/kg 3,200 2,965 3,018
Nonphyate phosphorus, % 0.46 0.33 0.25
Analyzed value, %
Crude protein 23.39 19.21 17.23
Calcium 0.98 0.79 0.75
Total phosphorus 0.69 0.63 0.47

* 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 By, 2.7 mg; Vitamin B,,, 16 ug; Folic acid, 0.53 mg; Calcium pantothenate, 26.7
mg; Niacin, 40 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 (CoCO;), 0.27 mg; and Se (Na,SeO,), 0.27 mg.

I Syt ilE e B
() EEMER 3B FITR S BT A S AR AP SRR (AR + B ) -
(i) B ¢ PRI R ST R > LSRR B IA R -

(i) FEEZMEAR © B0 16 HERES - B 8 & (AR&F) > M7 NERE > WEHEEER K ESER > I
Dl (HAOCEAE A MR-12 ) IR A R A R e e Bt 0 » Hep (UREEFE L E (52%)

aff (405 ) & b {E (=) (Lyon et al., 1980) ©
ERSENIE « R NERE - SRR R . BRE -
FE5E% > % = (FEREE ~ JEREEE ) x 100 -

FERE > % = (fEAEE ~ /ER8EE ) x 100 -

(iv) MRAEFRAALE © FOEUBRIER 12 R AEA - ARAHAL 8 EHEMET TRAFARINIM 6 mL - F#E 1 hIRE AL

DL 3,000 g #8H > By 10 min 2[5  HAFR -20°C 2 MERF - DMK AL #rE (Hitachi 7150, Japan) 43

Fr % & 2 T BREE [ (immunoglobulin) B 16 &5 1175 H & &) #E (glucose) ~ HILEEHT (creatinine) ~ FREE (uric

acid) ~ BE[EE (total cholesterol) ~ =& H HES (triglycerides) ~ 5 (calcium) J fiE#4H#% (inorganic phosphorus) 2~
=
(v) MEHTEALTTHE © 2 16 HERIT - S 8 TR 6 mL > & 1 h 18 AHE L% - DL 3,000

g {ER - B0 10 min & 2 [0 » RAFR -20°C /2 M EEH i - WP E R (Hitachi U-5100) #E{TLUT 57

My -

1. 5% Augustin ez al. (2008) J7 A RIE L (antioxidant) BE - LUBHREL$H (K,S,04) 1F AT B HA 2R L
M4 2 S8 BB 45 & (HR U EsEE L > A6 DA trolox (6-hydroxy-2, 5, 7, 8-tetremethyi-chroman-2-carboxylic
acid) 1E RoiFE 0 > DL 96 FLEE » BFLIIA 10 uL B 5hEE 290 uL B HESARIER] 6 min 1% > HI7E OD,s o 2
WESEAE - AE2L 0 — 800 pM trolox {F Ry B & -
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2. i AU BE 2 8 S FE MRV E I E - % Buege and Aust (1978) J77% » 1E8 (U EL 2% (thiobarbituric acid,
TBA) s E{E T » BRI A % (malondialdehyde, MDA) » 7325 B By i £ i I A TBA SRI1& E 2208
& 0 20K 20 min 7222 /K H2A 20 min o FELs 1,000 xg > 10 min BHL EIER @ HIE ODsss 2T
{8 > 3l DLAZ OD/(1.56 x 10°M) #25 MDA J& (nmole/mL) > i it & 3£ B4 /74T & A BT (Pierce,
Rockford, IL) » ££4% L nmole/mg protein 75 ©

3. BEAEYIE LR EM: (Superoxide disimutase, SOD) JHIE /54 i & %14 (SD125, Randox,Antrim, UK) #
17904 > DOEEELLBUE 3 HT SOD &M » B4l ZREHECEHEAIMATIZE 2 SOD j&M: -

4. B E AL E B (catalase, CAT) JE M {{¢ 15 Aebi (1984) J5A#E(T » Y 20 pl 5 Sk A 1,980 pL phosphate
buffer k& 1,000 uL 30 mM H,0, J& %] » I 3 min [N 2 OD,, ,, WHAEEEL - HiEFLEEFEME (K unit) =

5. ZB H Ik E AL I 2 (glutathione peroxidase, GSH-Px) J& 4 (K 2 E4H (Randox) J774 70 » A1 E A
GSH B8 GSH-Px B cumene hydroperoxide 1E &4 ik S ERVEDE H L (oxidized glutathione, GSSG) »
il GSSG £ glutathione reductase 81 NADPH {E ] » = NADPH #&#a /% NADP' » ji* 37°C DL ODsy , TEHI
2 min N ZIREAEEAL -
V. 45t
ST EUE BRI R SAS EACHRAS (SAS, 2002) #1704 » LLEIRE Ry e s - (i F — e R M= (general
linear model procedure, GLM) #1785 754 » WERE =T - HLUR/NFEJI739ME (least square mean, LSM) #E7T i
LR IR 72 LT o ARGERLL P < 0.05 Ry 72 FL/KHE -

RN

L BB RARENERR Y

TIPS [EIGEAE T Rl 2 B RRE MR a03R 2 = ZME RS M ES 8 - gk (16.27 K 30.88%)
BIFE 4 (20.56 J¢ 16.90%) = Y &2 FOK (9.50 J¢ 3.74%) - i His ZAHE A E R 17.3% (124 ) (H%
2020 ) - FELGEAI R 37.9% (FZ2Hk ) (50 2016 ) » THIRIAIRERAERE - BBEOHEN THE  AREEET
HVRHERE MR TS RS R S EUR R AR EE - FRDES IR S B RS © A Y R EEY & &R DA
fiedh TR S =Y MR S BRI fah s B ah FIR A ES Z 3RS © (K Hsieh er al. (2020) B2
RO GG~ FRAE R FOR = F R I E A H S R R 17.21 ~ 22.42 ] 7.8% » BUAGER T 4
RAMIT 2 @2 MELETR ZHAMEER © K Lee et al. (2012) i fegs TR} > Ko rezVE S 20
1.65 mg ~ ZAEET 1.25 mg ~ WEEMEEY) S mg SARE 0.58 mg - PEEERELAGAEREES [ DRHSRE MER Y 538
EHEML -

2. #a50KR (CMWM) ~ 44500 (PESR) K FE4E4ETH (PSSR) &8 77 RARRER T (F25L )
Table 2. Concentnation of nutrient value and bioactive compound for Cordyceps militaris waste medium and mushroom
stalk residues (dry matter basis)

Items PESR’ PSSR CMWM
Crude protein, % 16.27 20.56 9.50
Calcium, % 0.40 0.34 207 ppm
Phosphorus, % 0.46 0.50 0.28
Crude fiber, % 30.88 16.90 3.74
Crude polysaccharide, mg/g 2.50 2.00 10.00
Total phenolics, mg/g 4.50 2.20 1.00
Crude triterpenoid, mg/g 0.90 0.90 0.20
Flavonoid, mg/g 3.20 1.10 1.00
Ergothioneine, mg/g 1.18 6.00 0.02
Adenosine, mg/g 0.40 0.40 0.04
n=3.

" PESR: Pleurotus eryngii stalk residue; PSSR: Pleurotus sajor-caju stalk residue; CMWM: Cordyceps militaris waste medium.
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1. EEVEEE
RN ISR SR N PTG ST S 0 — 16 BB TR EE N ERMEZEE > 115F£ 3 - JHBERIEERE
HIREENREESHT - £0 — 4 B LA 0.5% s$BEOR + 0.5% St sEiata g g il > e 5 HivE
BHEE B = (P < 0.05) - 9 — 12 HEE L HRE S 1% 825 OREK 0.5% 350K + 0.5% S gk 4E0E 2 Al s > &

3. GRS ECR RAEAETEE 0 — 16 i TR aR A B e
Table 3. Effects of adding Cordyceps militaris waste medium and mushroom stalk residues on feed intake and growth
performances of native chickens during 0-16 wks of age'

0.5% 0.5%
Items Control Cl\}IO/\;/M CM}_NM CMXVM gglggi?l SEM
0.5% PESR  0.5% PSSR
0 — 4 wks of age
Feed intake, g/bird 1,054 1,117 1,037 1,026 1,005 35.43
Body weight, g/bird 321° 335% 360° 338% 335% 6.07
Feed intake, g/bird/d 19.5 20.3 20.7 19.8 19.4 0.48
BW gain, g/bird/d 10.1° 10.6° 11.5° 10.7° 10.6° 0.21
Feed conversion rate (Feed/gain) 1.93 1.91 1.79 1.85 1.85 0.07
Survival rate, % 100 100 100 100 100 0
5 — 8 wks of age
Feed intake, g/bird 4,667 4,380 4,399 4,532 4,485 65.61
Body weight, g/bird 926 970 997 965 942 17.24
Feed intake, g/bird/d 59.1 59.7 60.2 60.4 59.1 2.20
BW gain, g/bird/d 21.6 22.7 22.9 22.5 21.7 0.75
Feed conversion rate (Feed/gain) 2.82 2.62 2.61 2.68 2.71 0.09
Survival rate, % 93.9 93.9 97.0 97.0 93.9 3.38
9 — 12 wks of age
Feed intake, g/bird 10.65 9.38 9.09 11.17 9.75 0.89
Body weight, g/bird 1,500 1,585 1,610° 1,553% 1,530 31.37
Feed intake, g/bird/d 87.2 86.1 84.3 92.8 85.5 321
BW gain, g/bird/d 21.2° 22.1° 22.0° 21.0° 21.0° 0.65
Feed conversion rate (Feed/gain) 435" 3.89° 3.83 433" 4.07 0.14
Survival rate, % 93.9 93.9 97.0 97.0 93.9 3.38
13 — 16 wks of age
Feed intake, g/bird 16.80 16.18 14.12 17.48 16.32 0.69
Body weight, g/bird 2,077° 2,150° 2,190 2,113% 2,064" 44.84
Feed intake, g/bird/d 122 117 107 119 110 5.97
BW gain, g/bird/d 20.6 20.2 20.8 19.7 19.1 0.74
Feed conversion rate (Feed/gain) 4.94 4.94 4.68 5.11 5.39 0.27
Survival rate, % 93.9 93.9 97.0 97.0 93.9 3.38
0 — 16 wks of age
Feed intake, g/bird/d 73.0 71.0 69.0 73.0 69.0 2.42
BW gain, g/bird/d 18.1° 19.2° 19.8° 18.6™ 18.7% 0.41
Feed conversion rate (Feed/gain) 3.45° 3.25% 3.16° 3.25% 3.28% 0.11
Survival rate, % 93.9 93.9 97.0 97.0 93.9 2.38

“® Means with different superscripts in the same row differ (P < 0.05).
" PESR: Pleurotus eryngii stalk residue; PSSR: Pleurotus sajor-caju stalk residue; CMWM: Cordyceps militaris waste medium.
n=3.
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AREE & MM E N SeE f R R R I B S P MR ERAH (P < 0.05) 5 13 — 16 B L EASE IR URIIEEK 1%
J 0.5% g2 FOK + 0.5% ZEAEE 2 BEE (P < 0.05) - &7 & 0 — 16 it B > LHREEKEREN
REZREES TR 2 28 (B IRAAMEL - 8RET 1% SEOREE 0.5% 850K + 0.5% 7 A ahBi R B -~ 2 &
HIEATR =t B (P < 0.05) 5 EaRHEHERAI IR & 0.5% 50K + 0.5% A fifdh 450 pr FAH 2 #E & R BN B IR
& (P < 0.05) > BN HEEPRAIN 1% SECRAEHENEFEMH - MRS EMEEEEIRATE A NERACR - 6
HIRMHERE: - BB SR Y BB RIECR - (A S a A B R FRAH PL - AERIGE I E » btk
ZAHAATE 9 — 12 Bl Z BREEER (P < 0.05) © Ji%F (2017) DI FEEHHAETRER R - IR E R R Rt 4l
Gl R S A AR > THAERER S o B R RS MR AR S © B EORAT S 2B R R AR FEMEUERE S (Ahn
et al., 2000) - HHEEHINTFEEIR - EREVEIHRIEY) | — 2% FEE R0 WEE R R EHEEMRE Z WU (Lee e
al., 2015; Wang et al., 2015) - GaJREIRAN14 f 2 S AZHUV AU 251 68 3 A 2 T BB = AR R MR RE (210

2006 ) - Hsieh et al. (2020) $5H H A HEETREIRN 1% &2 FOR T HEATE S H AZEZ B R ERHRA AR - _EalhFesd
s BASEABRAE AR -

RS PAT ( FLAE A 2 AR ALY B BN T 50 Tt - ANEARER AN 1% & FoREERFOK 0.5% IR S5
GEHE 0.5% > SYBSEE S A A T EIRERCA 0.5 7T - i AT HET R A EE S PRI (B R sn A L A S I BH 3% > I ATHE 4K
PAE o
23 ARRIN

BRI INGESA DR 16 ik LA B RGN BB 28 > IR 4 - slBREERETT > LRI IISEK
FAESEETE A B E B A ORELER - FTRRELLS - W EER LA e NRRERE . HEREAER
FEGETH B s FOR I FRAH 2 PR R 2 835 - (HBIH IR R AR 2R - DR S BREY S HHg A KA
R s > LR IA R R SR - SO BAL O - B A > Mahfuz e al. (2020) BREIRAN 1 — 2% bt 4bE]
FEVIAN B O NEER A KR % > IEEAGERGE AR L At 4 RBURGE T T IR 2 2 R e iR
Hia A e B g 02

4. EEREARINEREOK REEEEETEE 16 HRR T EREIER R R

Table 4. Effects of adding Cordyceps militaris waste medium and mushroom stalk residues on the carcass characteristics

and color-grade of breast of native chickens at 16 weeks of age'

0.5% CMWM 0.5% CMWM

Items Control 1% CMWM + + Fsr(})llg;iﬁ SEM
0.5% PESR 0.5% PSSR
Dressing, %’ 81.44 80.54 81.99 80.72 81.27 0.65
Abdominal fat, % RW’ 1.90 1.08 0.93 0.82 0.76 0.44
Heart, % RW 0.62 0.64 0.69 0.54 0.69 0.06
Liver, % RW 1.78 1.77 1.64 1.84 1.91 0.09
Gizzard, % RW 2.32 2.69 2.39 2.86 2.62 0.19
Organ, % RW 4.72 5.11 4.73 5.24 5.22 0.22
Breast meat color
L value (lightness) 53.81 55.23 53.75 55.56 51.01 1.92
a’ value (redness) 0.11 0.14 0.19 0.17 1.25 0.44
b value (yellowness) 9.25 8.59 8.53 6.75 7.86 0.91
Breast skin color
L value (lightness) 71.49 73.73 72.53 71.28 73.13 1.13
a value (redness) 0.13 0.49 0.50 0.69 1.10 0.58
b value (yellowness) 10.52 13.26 13.72 13.13 12.85 2.06

' PESR: Pleurotus eryngii stalk residue; PSSR: Pleurotus sajor-caju stalk residue; CMWM: Cordyceps militaris waste medium.
* Dressing = [(live weight - internal organs weight) / LW] x 100.

> RW = relative weight = g/100 of LW.

LW = live weight.

n=_8.
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IV. MR RERRES ~ JiE(bTI A RE

BRI I &R FOR MG E RS T MR TP R R BRE AR & - 3R 5 - 12 iRy - PRE G T R A B
BB M) A 38 > EREHEKESHBEF WHFARE T EERESmT IgM 38 - %€ 1278
el 1gG & B UH IRAA BRI 24 » 0.5% 282 50K + 0.5% & g 4k B R EEVSHBIE S 10 1% saFoR4l
(P <0.05) - 16 ik e ERE O G ENSEZ M EER 2R > Rl REUR - HHAEEIN (12 8i)
B 2 FOR SR IR S e fE 88 - (HiE ARE SR R RIBCSCR AR Mg i P48 © Astbadl Rl
Kim et al. (2006) Fraiiss 52 0 Al (e M AH SO0 - fE&ind 1gG & RGP -

MR SR FOR R aE B L AR AL H 228 - W05% 6 - 253 T HRLES 16 i+ Heifn &g &g ~ K
e ~ SRR - =RH MBS ARAREZE > WNEEHEREN - MHRE 0.5% SER + 0.5% FE TR
HR4H R EEY)AH R (BT EE 2 & & (P < 0.05) - AILBERTHE MR B LN B EIELE (955 » 1996) - AsliRaH
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5. GRS EOR AT 12 & 16 Bt iR eRREaag s pE
Table 5. Effects of adding Cordyceps militaris waste medium and mushroom stalk residues on the blood immune of native
chickens at 12 and 16 weeks of age'

0.5% CMWM 0.5% CMWM

Items Control 1% CMWM + + ;F(})fl;);;ri SEM
0.5% PESR  0.5% PSSR
pg / mL
12 wks of age
IgA 385 503 478 519 392 89
IgM 1,458° 1,561° 1,864 1,961° 1,486° 142
IgG 985° 1,357° 2,077 1,657° 1,870 258
16 wks of age
IgA 407 405 418 409 458 35
IgM 1,665 1,645 1,657 1,737 1,785 521
IgG 1,840 1,856 1,875 1,893 1,745 188

“® Means with different superscripts in the same row differ (P < 0.05).
' PESR: Pleurotus eryngii stalk residue; PSSR: Pleurotus sajor-caju stalk residue; CMWM: Cordyceps militaris waste medium.

n=_§.

2% 6. BRSSO R AR EEETES 16 Ml TR AR LE Y
Table 6. Effects of adding Cordyceps militaris waste medium and mushroom stalk residues on the blood characteristics of
native chickens at 16 weeks of age'

0.5% CMWM 0.5% CMWM

Tylosin

Items (mg/dL) Control 1% CMWM + + 50 ppm SEM
0.5% PESR  0.5% PSSR
Glucose 224 222 29 219 228 4
Creatinine 0.22° 0.20% 0.21* 0.18° 0.22° 0.01
Uric acid 7.23 6.55 5.88 6.38 7.35 0.53
Total cholesterol 104 112 103 112 110 7.04
Triglyceride 158 135 102 114 158 47
Calcium 10.03 10.14 9.21 9.93 9.58 0.39
Inorganic phosphorus 4.08 547 4.84% 4.51° 4.06° 0.45

“® Means with different superscripts in the same row differ (P < 0.05).
' PESR: Pleurotus eryngii stalk residue; PSSR: Pleurotus sajor-caju stalk residue; CMWM: Cordyceps militaris waste medium.

n=_§.
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BRRIAN ISR SR R T RARHE 16 il T 8RR (L NS B 228 - R T - ELEMRBIEETD o8
JimE > HFEm TR H A AR - BELEE - BRI R kb QL 2 B S MY E F R 2 B4
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7. ERAINEEOR REEE TRV 16 8l HHURiia b haa g’
Table 7. Effects of adding Cordyceps militaris waste medium and mushroom stalk residues on the blood antioxidant
capacity of native chickens at 16 weeks of age'

0.5% CMWM 0.5% CMWM

Items Control 1% CMWM + + ;%71532 SEM
0.5% PESR 0.5% PSSR

Glutathione peroxidase, mol/min/mL 8.11 11.49 10.65 8.82 10.15 1.04

Antioxidant, mM/mL 4.02¢ 4.85% 5.57° 4.47% 442" 024

Catalase, mol/min/mL 26.58 27.86 22.12 23.54 30.78 5.01

Superoxide dismutase, U/mL 207 203 216 217 208 18

Thiobarbituric acid reactive substances, M/mL  32.87 32.74 32.38 31.17 34.21 1.84

“* Means with different superscripts in the same row differ (P < 0.05).
" PESR: Pleurotus eryngii stalk residue; PSSR: Pleurotus sajor-caju stalk residue; CMWM: Cordyceps militaris waste medium.
n=_.
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Abstract

There is a worldwide movement to support antibiotic-free or reduced antibiotic usage in raising animals. Natural
products that can be produced in commercial scale and low price are considered as alternatives to antibiotic applications for
feed. Byproducts of mushrooms contain a lot of bioactive compounds and could be promising sources of novel feedstuff or
additives. The study aimed to analyze the effects of adding Cordyceps militaris waste medium (CMWM) and mushroom
stalk residues to diet for native chickens in terms of growth performance and carcass traits. A total of 330 one-day-old
native chickens, half male half female, were randomly assigned into five groups, 22 chickens in a pen and three pens for
each treatment and raised during the 0 to 16-wk-old. A corn-soybean meal basal diet was offered as control group. Other
treatments were included CMWM only or CMWM mixed with Pleurotus eryngii stalk residue (PESR) or Pleurotus sajor-
caju stalk residue (PSSR). Fifty ppm of tylosin 50 was added as positive control during the 0-12 wks-old feeding period.
Feed and water were offered ad libitum. Results showed that addition of 0.5% CMWM + 0.5% PESR increased daily
weight gain (P < 0.05) during the 0-4 wks-old period. However, daily weight gain and feed conversion rate were improved
(P < 0.05) when chickens fed with the 1% CMWM only or 0.5% CMWM + 0.5% PESR group during the 9-12 wks-old
period. In some of the total feeding period, supplementation 1% CMWM or 0.5% CMWM + 0.5% PESR groups were
increased daily while 0.5% CMWM + 0.5% + PESR group showed better feed conversion ratio than the control group
(P < 0.05). Dressing percentages, weight of edible organs, lightness, red and yellow color of breast meat and skin were not
affected by these diets. The chickens fed with CMWM + PESR diet had significantly higher (P < 0.05) IgG and antioxidant
content in blood. In conclusion, supplementation of 1% CMWM in diets could effectively improve the growth of native
chickens. Meanwhile, due to the stronger improvement response, mixture of 0.5% CMWM and 0.5% PESR showed the

synergistic effect, but the PSSR feeding effect in native chicken was not significantly improved.

Key words: Cordyceps militaris Waste medium, Growth performance, Carcass trait, Native chicken, Mushroom by-

products.

(1) Contribution No. 2706 from Livestock Research Institute, Council of Agriculture, Executive Yuan.

(2) Nutrition Division, COA-LRI, Tainan 71246, Taiwan, R. O. C.

(3) Animal Industry Division, COA-LRI, Tainan 71246, Taiwan, R. O. C.

(4) Plant Pathology Group, COA-ARI, No. 189, Zhongzheng Rd, Wufeng, Taichung, 41362, Taiwan, R. O. C.
(5) Corresponding author, E-mail: johntyli@mail.tlri.gov.tw.



