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AHER 5 EVT R G SR Y o E LA R IR - EERBIIRIE( LY 228 » S FaRe R EY)
AR > DIRTT R RIEY) Z &R - 40 BH 4 B8 2 [ B FF N R RE Z RSP =F > BT L 2 4 (M ea e pn #Eel
oo EFEREAE S B (M) > O 2 S - GRE R ERAH RS DR 10K — R AREdHE (IR - kg Rt
FoRIHEZ 3% THAREEREIEY) 3% ESHERIEY) - TR EY) Bt ERIEY) S 1.5% & 4 R - 50U I
1248 > SUEIHRE 0 — 4 8 (5 — 8 ik ) (FFEH4T 1,000 mL TR (150 ST KRR ) - SRiFEHERIEE H
BOKTT A - s BRHARINE (FEAE R EAE ~ FEFRE - MURMHIR RIMURAEE (G - SEREUR - StaEEY) 2 Rl
Hba? ~ BRI K EEEIEIREES] (DPPH) & N A s RIEY) - ERIRIN 1.5% B RasERIEYIEL 1.5% 3t ahE]
FEVIR IR R 0 — 12 B2 (I ERE SN E IR (P < 0.05) > HR 0 — 478 - 5 — 8 K 9 — 12 il
S - FFaR B B R G GRS iR B o R 2 B - BRAE 9 — 12 BN ERRIRI0 3% et 4kl
V) K TR R 1.5% 402 SRR RS (KR B IR (P < 0.05) : (PRI RI EY R 2 5 4 R 128
IR 1gM B RE IR (P < 0.05) 5 &ie Bt - sBaelILURIN 1.5% Mithat R Y Bt B UR A&
iefE o SHEEY AR R RAVES -

A GEMRIEY) - ERMERE - 7 -

i

PEE = EREARHRRHER L - BEREYERIERA AN CEEN S S EE a0 > MR EERREE
P el - S RS B AT Z G R - JRE A SRR HUACHED 70 #E 1 2 bl Ut Bz 5 ] AR RE &
FEMRANI/ D EEREYREERMAA  (AHEEERELF 140,464 AU > THRUEIEEDL 10% 515 §95 14,046
AW (ZE G R E 0 2020 ) o WIRE R HRIEYEC N A 2R E - FliiEtE g A IR 2 [HRE - 278
AR R T E AP AR - B SR SRR 5 BRI Z BRDAR Y - DACE OB a2 (R EEIR
L (Antunes er al., 2020) » FHIHEEY) AT RE 2 H P HYVEETH Y — -

FIF B ERERIEY 2 Y20 > FTHU A Z A RIEHER (antibiotic growth promoters, AGPs) {iH] - dEE & &
fREE (Mi%F - 2022 ) - GEEHE & S MEIERETER Y - B ZEERE - =SB LEYSE B g T DI R
)~ Higg sk - PR - SR - PURE - FEREEIRE K FE MEE DR (Lee et al., 2015; Mahfuz et al., 2020a) = FIA17
TEEE R AREERIEY)  Efraz ZREReEEE8 2 AR - TAERRIUER AR SiiEEAMEEED
LA (laccase) » BE[FRAEME YIANAREE T 2 RE 2 (Wang and Ng, 2006; Rodriguez et al., 2008) ; HiE & H (hemolysin)
REFHIZF AR B (Bacillus) B4 £ (Ngai and Ng, 2006) ° &#+45 BEHTELIER EIE{LES (superoxide dismutase, SOD)
BalAl - A E - BEORZIEEYE - I EAREMUSIEEEE R HTE{ER (Manzi and Pizzoferrato, 2000)
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LA ERG & & )% - DPPH (a, a-diphenyl-B-picrylhydrazyl) JEFRT] S T2 571 (DL EI1E1E ) BA R

IR [EFE 5 B A 2 IS B3 (Gyamfi ef al., 1999; Kim et al., 2008; Manzi and Pizzoferrato, 2000; Hsieh et
al., 2021)  Lai et al. (2015) f5HEFIREEHEE RS EER - &8 KPIRILT] « iS5 (2022) D4 26 772655
gt nl e T HEAE R - GARHEHRR R (R RE H A B R EIR - BURGESRIEY BA (Rl 2 R IR & /T -

A BB DL 4 B A gt i T al AR o s A 2 RIEEME RGOk - REERIIN T =Faafd - SHEHEHFFEIE R
PERE ~ MR MR B B (e - DR AR R EY 2 (EHEE -

L

IL.
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SRR EY E B T FARRE YRR 7 73 i
HHRIEYE S © S ERREIEY) (Pleurotus eryngii stalk residue, PESR) (AR B FIARYE » Z2F

&) ~ BB RZEIEY) (Flammulina velutipes stalk residue, FVSR) ( 2R By UEEGEE Y - bRk IE

40 > o HILUEERE 60°C HEsATR - JER (T o BB AOAC (2019) o iTtHEE - MHEEAE ~ SRS S & - 1%

REMER ST AR > Se DU ARKEZEE 10 fEHYZREH/KZEHL 2 /N ( 100°C ) » Z 1% Rk R R 4 22 0 R s » /2 R 1R

tHF o BRREVER T 73 M BL & 20 liERS (polysaccharide) ~ 48[ %5%) (total phenolics) ~ i1 (flavonoid) ~ =i¥5%)

(triterpenoid) ~ ZR AR K] (ergothioneine) FIFEE (adenosine) Z& & 477X Hsieh et al. (2021) AIE > - WHIEDTE

{EJ7 -

() ZEfEEEAE © BEZEEE SR 0.1 g J10.75 N HCI 5 mL 737K Hh 20 N s g 1% - ZERUREH E M
B > IR 2% 0.5 mL FHIIRARES 2.5 mL » {EH 30 min 1% » i ODygg,, NHJIEAE ©

(i) #EZEMLEYINE FHLO0.1 g FVEZREER Sy K 2 SR LINAEHUR - &8 E Fif#{% B Folin-Ciocalteau reagent 0.25
mL [Z & » 1% /1A 20% Na,CO, 0.25 mL {EH 2 h 1% » L ODys,  HIEWRSEAR - M DA [EDRE 209 B (gallic
acid) {F Ry ¥ -

(i) #Eef = EMNE  HUEE R > DL70% JEiE 41T 16 h ZXH - B ERHL 200 pl JH kS Z£ HUR A 70% S5k
1,140 pL K 5% NaNO, 60 uL » JE&T4KE 6 min > fIIA 10% Al (NO;), - 9H,0 600 uL [ZJ# 6 min » JjIA 1 N
NaOH 2,000 pL JE &1 JE 15 min » M ODsy, ., WHEAE o WELIR[EDREME Z (quercetin Sy fEE o - BUERE

(v) FE=dEEEME @ =00 - B 0.1 mL I A EFFRERE KSR A 0.4 mL FIZEE Nz 0.8 mL » £
BN AKEERE 0.2 mL SZJE 15 min o DLA3HEEEEHHIE ODsyg o THEAHE

(v) FARAREEEENE @ DieSEe e e - 0l ECBEC A [EDRE 2 R il - o RiE RS EnE B
JKFIERES » B E ABETE &y 10 uL > 28 0.8 mL/min » 43 A& 1 Fym 80 [H] @ & 1 (GL Selence 138 ODS-
3,5 um, 4.6 x 250 mm) » 2L UV 260 nm 3 eS8 -

) FEERIEYIIE(LTE BBy - BIRTT - &85 /1 505 DPPH H HESEIAH Lee
et al. (2013) Afaft o4 -

sl BB B R
BB T S BRI R P NE RO (BTN 104-27) » AR B S 7

AT o DL 40 55 4 e B B PR REE AT B O 2 4 (Bl iR R EEAH T - TR THAE S B () -

o 2 S 17F - EREHE R IOR - KRB TEUEE (£ 1) » BFE IR - iREAH RERE H RSN 3%

TEIERIEEYIN R > 47 By 3% T REEEAE ~ 3% S84 M BN 1.5% 2R &4 o slis A 12 48 > 8 BESHT (54855 0 —

4 ) ZHFFEEHET 1,000 mL ARHAL (150 s ERECE ) » BB REOKEE - 8 8l (5EREE 4 B

E ) BEFL o HEFFEAERMER « EEBBMEMRE -

ML HIEE H

() FERUREStET 12 8 > e EEAER - Soskk BB Y E - Wt FERHE SRR (FR & /EE ) -
(i) FralERBass KalBiiif > 80 L THER BB AERERZFEHE{E 5 Burke ef al, 2013) > WPLERE
(S f = o BB R Z e R s A8 -
SLEREIIREE o Ry 1 E] 5 57 ¢
17y —IE%  BRMAEE > KGR -
27 —HR  BEEARRAY o HERER—E - RIRE
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*® 1. AR BRI
Table 1. The compositions of basal diet for goat kids

Item %
Dehydrated alfalfa pellet 13.05
Skim milk powder 522
Soybean hull 5.22
Corn, ground 49.60
Soybean meal, CP 43% 13.05
Soybean oil 1.30
Fish meal, CP 65% 3.91
Whey powder 5.22
Molasses 1.30
Salt 0.26
Limestone, pulverized 1.04
Dicalcium phosphate 0.52
Vitamin premix® 0.18
Mineral premix® 0.13
Total 100
Calculated value

ME, kcal/kg 2,870
Analyzed value, %

Crude protein 17.15
Crude fiber 5.79
Calcium 1.51
Total phosphorus 0.56

* Vitamin premix included 0.18% of vitamins. Each gram of vitamin premix contained 10,000 IU of vitamin A, 2,000 IU of

vitamin D;, and 55 IU of vitamin E.

® Mineral premix included 0.13% of mineral. Each kilogram of mineral premix contained 16 gm of Cu, 15 gm of Mn, 0.2 g

of Co, 53 gofZn, 1 gof I, and 0.5 g of Se.

(i) FUERIHMSE 4 ~ 8 K55 12 I > F2H 10 BAFEERIL - frE & AR 10 mL > JE I e 5K E B
(IgG ~ IgA ~ IgM) &85 (i > 2022) > 5501 3,000 g EEEEE L 10 min (&1G 20K > HFR -20C 4 5 EH

fg o 28 0% (1996) J57% » DUMUR AL 734 f% (Hitachi 7150, Japan) St o #5451 (glucose) ~ KT Hzlk
HEHRZE (glutamic oxaloacetic transaminase, GOT) ~ FNRZEEERZE (glutamic pyruvic transaminase, GPT) ~ [k
&l (alkaline phosphatase, ALP) ~ 4475 [’ (total protein, TP) ~ [4%& [ (albumin, ALB) ~ BRZ& [ (globulin) ~
fR Z % (urea nitrogen) ~ AL BT (creatinine, CREA) ~ %% s [E i (total cholesterol) ~ = % HJH g (triglyceride,
TG) ~ =% E 5% H (high-density lipoprotein, HDL) ~ {55 [& H5 2 [ (low-density lipoprotein, LDL) - & E5i 55
12 1% Lee et al. (2013) Ji7EMETIEALST » BIEFEM H 3% (Lh (glutathione peroxidase, GPx) ~ HiLE LY
(antioxidant) ~ %Ll (catalase, CAT) ~ HE(LY)I(LEE (superoxide dismutase, SOD) S (AL 22 BE S FE
44778 (thiobarbituric acid reactive substances, TBARS) o

(v) RERETIE S BT © GETHHED - MY - $5 RS 21 AOAC (2019) J77AHElT
IV. 4ist5r4r

SERFTIS BUE B RHR A SAS EHEHAE (SAS, 2014) H#EFT o34 > DAERL Ropm 2 - o ] — e 155K (general
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linear model procedure, GLM) #E{T8 775347 » FELAGINFJ7#5{E (least square mean, LSM) {75t & i HE ] 72
SFLELE o [0 VR Ry
Yij = p+ Ti + &ij
Yij = PR BZE 5 p = EME S Ti = GEE AV EERE ;5 elj = B Rt A VSR
% o
slBR EAL DA 4 TEETR IR E AR DA T AT - (PR IRIGSE R BEGEET o (e 20 (EREAL A - (8 R REHTEhE:
4 TEfANERE 2 EIHYEE - WRBEZF R EEE - AL P <0.05 AFREZEE -

BT

L ZESRIEYYE'R T T RiElE

HEHRIEY)V S8R o ITEREUR > SR EY —REB|i I Eme i E O E ~ B - T
HE 55 e BITRE AR EYIG S > HRIERRER D T EGRMI (R 2) - MWEEEEEYITIES]
ISR > SR DAREEN L&Y ~ IR0 K DPPH BRRR (BFRE HER ) - Ll st bR E VI fat Rl EY)
1= ST RS SRR Y I BRREMERR T A0FR 2 SEHRIEY) < i T ERR OMERE R 17.3% (5258 ) (FE%
2022 ) - Hsieh et al. (2021) Hi7EBUREfeE R B2 HERIEY MHEQE SRR R 17.21 & 22.42% > A5ER &
fgERIEY) HEQ B S BI KR SURE - BIEY TREZEELE  BRNIIER T © WEEHRIEYD
PRREMER T o G SR SRR A Bt R AE VAR 2 MR RG RS = Y e T HERIEEY) (2.5% vs. 1.8%) 5 SREPIEY) ~ =WiJY) ke 48
w8 D EsHERIEYESS AR R E e BRI USSR EY AR RS EEERIEYI Y
IIMTE > BRI EBIE AR 2O (P < 0.05) » Hego A HRAIESET EARFEIEER - Lee et al. (2016) f5i
TR E S SN 1.65 mg > ZAERE 1.25 mg > HEHMLEY) S mg > BRE 0.58 mg - AGERGEHEE
PIRERER ST o3 AT (BB HAE AR

R 2. EEIEYYEE T RIRER T ST (E
Table 2. The nutrient analyzed value and bioactive compound for stalk residue of Pleurotus eryngii and stalk residue of
Flammulina velutipes'

Items PESR FVSR
Moisture, % 11.79 7.29
Crude protein, % 15.05£0.11° 14.58 + 0.44
Calcium, % 0.55%0.03 0.29 £ 0.06
Phosphorus, % 0.40£0.02 0.87£0.05
Acid-detergent fiber, % 29.53+1.15 23.09+£1.73
Neutral-detergent fiber, % 40.80 £ 1.12° 33.53+1.15°
Crude polysaccharide (mg/g DW") 2.510.13 1.8 £0.06
Total phenolics (mg/g DW") 4510.12 5.8%0.18
Crude triterpenoid (mg/g DW") 0.9 £0.60 1.9£0.29
Flavonoid (mg/g DW") 3210.28 441023
Ergothioneine (mg/g DW") 1.18%£0.14 0.50+0.12
Adenosine (mg/g DW") 0.410.05 0.310.06
Ferrous ion chelating power, % 60 £2.89 75%2.96
DPPH radical scavenging activity (mg/mL) 47+3.18 541231

“® Means with different superscripts in the same row differ significantly (P < 0.05).
" PESR: stalk residue of Pleurotus eryngii; FVSR: stalk residue of Flammulina velutipes.

n=4.
" mean * SE.
DW': dry weight.
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Hsich er al. (2021) W5e4E FEUR A fdk K #1452 DPPH 53751 By 34 J% 28% » T ANsish SR 7 sk 2l A 7
E#tHiGEIEY).Z DPPH 53505 47 K 54% - AetBasE R hSerl Hsieh e al. (2021) Z & fifgdd Ko G5 HsbTFeas R
PRI % e SRR P ST EE S 157 Bl B 70 K2 79% - RIS S A BREE IR - BAGi S - &et kRl EY) B E faaiaE
P EATIELTI ZREENE -

A RMERE

RIS EY S FFERZPENR 3 (FEREEEREARFE 0 —4H -5 -89 — 1274
SREIHIYLL 1.5% EEhE R 1.5% et RlEYIm A fEe 2% (P < 0.1) » (EREBEZRE - 12 0 — 8 B
SadtAr] - sy e DS IR AR RAYEES (P < 0.1) - [ECREERIE A - FESER HIAIRE 9 — 12 488 - 70
SRR E Y AR e PN B IR IR S (o E (P < 0.05) » &7 0 — 12 BB = I = > IRIIMREE 1.5%
LRI EY) e P B S P IR P I (P < 0.05) + HEESRZ 0 — 448 ~ 5 — 8 K 9 — 12 AR -
7= A RHEH R A 2 40 2 S SREAEAT © BREE 9 — 12 BEIRIIRITE S 1.5% LEHE R Y pE FAH B B = 7 =F Y
H - JEERMARSREENE HREEREGT LZBEER - &% (2002) WHFTfE AREE MR R AR
F > GHERPL 0.5 kg ~ 1.0 kg BUEE BRI FAEHIFLT RABECERE R (R B ERZE) (& 10 18 - &5
REURS — THERT — 10 B AFFEPIBHYE - FRREE R ERHAAE > 577 £ 0.108 — 0.246 kg ~0.411 —
0.683 kg ~ 3.17 — 9.34 ; {FR}=F47 A8 0.120 — 0.234 kg ~ 0.411 — 0.683 kg ~ 2.23 — 8.16 » {FFEEA A M -
REFFEOERE - 28 - mEEMEPE £ R HEAHAEN > HBERIIET
RHIEFHI R - U e APEE B BT EE - Lee eral. (2013) 837NN 1 — 2% HJHRIEYI A2
= NN EE 0 S (2022) BEFEEEER 0 IR0 0.5% &2 5FOK K 0.5% A fifrgh aRee + # 16 H8 i HIRELE S HEE S E I
D B R R

3. ERRNEEEREVH T FREERERMEZZE

Table 3. Supplementation of mushroom stalk residue on feed intake and growth performances of goat kids

Items Control 3% PESR! 3% FVSR' 1.5% PESR + 1.5% FVSR
0 — 4 weeks’

Feed intake, g/d/head 278 +51.61° 298 £42.53 291 £39.35 291 £59.96
Body weight gain, g /d/head 142 £9.50 1591£7.32 161 £8.34 166 1 12.67
Feed conversion ratio (Feed/gain) 1.95£0.17 1.88+0.12 1.81£0.10 1.72£0.06
5 — 8 weeks

Feed intake, g /d/head 5121£51.84 484 £96.28 490 £ 103.1 5801 96.97
Body weight gain, g/d/head 148 £5.43 167 £7.63 156 £ 11.68 166 £ 10.76
Feed conversion ratio (Feed/gain) 3351043 2.88£0.55 3.28+0.63 34810.51
9 — 12 weeks

Feed intake, g/d/head 694 + 68.97 731+97.59 770 £107.3 820+ 71.41
Body weight gain, g/d/head 149°+ 8.58 158 +7.51 178 +7.96 1874+ 12.50
Feed conversion ratio (Feed/gain) 4.5010.28 4.7110.37 4.6810.26 44310.24
0 — 12 weeks

Start BW, kg/head 6.81+0.28 6.891£0.28 6.97+0.35 6.76 £ 0.35
Finish BW, kg/head 19.08° £ 1.48 2033+ 1.13  20.83"+1.38 2130+ 1.09
Feed intake, g/d/head 453 £57.25 478 £97.87 451 £81.18 521%£72.52
Body weight gain, g/d/head 146" £ 14.45 160™ +15.78 165" +18.07 173"+ 31.64
Feed conversion ratio (Feed/gain) 3.101£0.05 2.9810.10 2.78 £0.05 3.01£0.07

“® Means with different superscripts in the same row differ significantly (P < 0.05).
' PESR: stalk residue of Pleurotus eryngii; FVSR: stalk residue of Flammulina velutipes.

>* The feed intake consisted of 1,000 mL of milk replacer (prepared with 150 grams of milk powder) daily from 0 to 4

weeks.
n=>5.
" mean * SD.



fifele FRE  mlEE R bR 256

JE%E (2020) USRI ARG FLILERP A AL VERE R IR 2 R BUR 3% st SHRIEY) K 2% i
WHRIEY BRSNS (P < 0.1) - EFEANGR KA &G RANEH IRAH I IR % - Soon (2014) {5 FH#EE] %
LLI=F (Korean black goats) fY5¢ % & H i (total mixed ration, TMR) 77 jl4 5w V) AL T i Eeallly - GERAUR
TMR & 10 — 15% GHHEEVIRCRIR IR 5% SR EYIHIEF SN E « Y8 R EREVHER - W
7S o I SR B EE VU R SO B AU U SR B JFOR A - FEASUBRG R th BTN BR G S R E Y G e A fE =

[P OR > EARDIRHER LRI -

T4 RN EYE T FRERR S

Table 4. Supplementation of mushroom stalk residue on fecal index of goat kids

Items Control 3% PESR' 3% FVSR! 1.5% PESR + 1.5% FVSR  SEM
4 weeks 1.87 1.32 1.39 1.39 0.18
8 weeks 1.54 1.10 1.23 1.12 0.11
12 weeks 1.56° 1.42% 1.18° 1.08° 0.12
" Means with different superscripts in the same row differ significantly (P < 0.05).
' PESR: stalk residue of Pleurotus eryngii; FVSR: stalk residue of Flammulina velutipes.
n=>3.
xS ERMEERIEYHEFELREEEA B Z0E
Table 5. Supplementation of mushroom stalk residue on the immune response of goat kids
Items Control 3% PESR' 3% FVSR! 1.5% PESR + 1.5% FVSR SEM
IgA, pg/mL
4 weeks 43.6 36.2 32.7 36.5 5.95
8 weeks 37.6 45.9 51.7 46.5 6.04
12 weeks 26.6° 49.4° 38.7° 30.4 3.47
Mean 40.8 43.8 39.2 39.8 3.27
IgM, pg/mL
4 weeks 1,832° 1,879 2,311° 2,398° 114
8 weeks 1,766 1,758 1,818 1,756 127
12 weeks 1,473 1,531 1,535 1,560 18.8
Mean 1,387 1,506 1,466 1,571 110
IgG, pg/mL
4 weeks 1,535 1,430 1,189 1,420 217
8 weeks 3,933 4,590 4,489 4,297 791
12 weeks 6,884 8,602 7,554 6,656 534
Mean 4,084 4,874 4,374 3,857 446

“® Means with different superscripts in the same row differ significantly (P < 0.05).
' PESR: stalk residue of Pleurotus eryngii; FVSR: stalk residue of Flammulina velutipes.
n=10.

FEFFRERRETH - SRR LS E H A E FEE BRI > 120 — 4 B 5 — 8 BRHFFEHE(E

S IR A SR 23 (P < 0.1) » (BAESGT B REZRIBE 25 H 9 — 12 BEuBRIRAI LRI 3% et 4k
BIEED) K WRELESHRIEEY) 5 1.5% J BRAH BB A PR (RS (E HE 8 (P < 0.05) > BURR IS R EY SUR S
GEAARIEED) O] S N RIEAR - Hsieh et al. (2021) 5535 H AZERR B 4558 m] f2 = A HEAERS R = B T IR AE P ETETE AT
THZEFHERIEY) © Guo er al. (2018a) DIA[E ELBIE fggh R T = dnE S P56 (F RyE9} (mushroom
bed) K HHIFR & > SR E RN sk RIEYIRG - nIiEEmALE 0 EEARRIGERIEY) & Ris > MR
FART RN - [FR Al (e 22 o s b a2 8 - sdBa i s slEY tLpiis - AR
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SRR B BRI EY I RS A P AR e A E (AREE ) W8 - FEREE RPN E K
IR MR ISR B %L - Dan and Hao (2023) DL 2 — 4% < #t 4666 TR & (58 28 H#ik P18/ D 58 TIRIEIR
FeHRER - [EINEARDN 2% dhERIE YA FTR S AR EOH bR - Rt R4S SRl se s N A B il ea (1 F e ST RIEY)
R YIR AL AT LR (L B BT B Rk kS - METRR ISP TR - T
PRSP I R -

L MR

TEAFF IR S EREE 1 (immunoglobulin, Ig) &8 J71H » stBaHRIEE 12 HiF LUK 3% & fEstREIEYIE 3%
EPHEEFEY R A B E R IR R S o IgA (P < 0.05) > 25 4 & 8 MEAIMEIIRASEL ¢ IR 1gM 7 atbass 4
PR 12 AN LR Nk S Bl A 1 p B 4H B S IR TR = (P < 0.05) 5 [ 1gG & & & el HAPS e e &
2 5 SRA S PR HAH 2 FEE AR -

TR EREE 1 FE A AR - BRI A R S A B R RSN R E (PR ) WM RS RRRY Y
FRIEAS - JURS UM 2 & B BRI BUR FTRIBRRE T MRS E 73 1eG K+ - 2 BEReHRE Tah 88 IRk
FE TSR AHA S IE » F2E5000 1gM Ry E 4825 MERG rTREACPINRIEEREE A8 N - B Sy 80 Rl e
[ZEZ Tife - mesuSE ENRAHAE ~ oS IRAR AT B 2 4R - E R (e AN R Y ol - B AR A B HYE L
TR SHRGTEINE - Guo e al. (2018b) SUBRIETE » b 25% BAE + 25% FEEE + 50% ASHEASEIAETIE FyEL5E
EoRhL B R R FHAREESFAEM T TMRER K B RERE E 23 - R/ MG 2 TgA RIEEK
E A& IErREAL B0 G4NAE 2 interleukin-1 (IL-1) ~ interleukin-6 (IL-6) K tumor necrosis factor-o
(TNF-0) % > BRI RREERE D [gA 50 [gM &8 227 - HéS Bl AR inrrik e 2+ 1gA &
H—EE - Long er al. (2024) LA fig 4 Bl E Y EREIE L F » B AR HFEMmT gA & 1gM &8 - WD
ffi# GOT % interleukin-6 (IL-6) & & 5 LilthAFesssmEdi AsiprFik e s B AR S ek E N Z &SR AH M -

g G R EY R F MR EY S ' 2R E80FE 6 (F3& 12 BB 2% - mhHigalb
Y~ BEREH IR B S LR Sl ALY CEESE T & FR HRAH 2 R4S ST - (B DL 4E R E Y e e iR B4 A
&=t 5 S L AR LURIIRTEGEEEI YIS 1.5% EIAAEE RS (P < 0.05) » ] 3% &1L 3% 45t
G R VISR 2 HHHRAHRIBREIEAR (P < 0.05) » BURGEHEEY6& fl S ERAiiE(bae )1 BRI
FRIEYEHTE MUK QT EL 22 S P B AR R 24 -

* 6. GRANIGEERIEYYE 12 Bir fiRiistYa B2 28
Table 6. Supplementation of mushrooms stalk residue on the blood antioxidant enzyme activities of goat kids during 12
weeks period

Items Control 3% PESR' 3% FVSR' 1.5% PESR + 1.5% FVSR SEM
Antioxidant, mM/mL 2.42 2.97 2.76 2.75 0.36
GPx, nmol/min/mL 51.44 51.50 52.10 52.46 5.20
CAT, nmol/min/mL 15.62° 18.45% 18.68% 2425 2.78
SOD, U/mL 37.41 38.88 38.28 38.71 4.62
TBARS, pM/mL 13.05 12.68 12.78 12.20 3.28

“® Means with different superscripts in the same row differ significantly (P < 0.05).

' PESR: stalk residue of Pleurotus eryngii, FVSR: stalk residue of Flammulina velutipes.

* GPx: glutathione peroxidase; CAT: catalase; SOD: superoxide dismutase; TBARS: thiobarbituric acid reactive substances.
n=10.

Mahfuz er al. (2019) LLH A% T & S8t ahREY).Z 35 Mkt EsERass - IR0 1% 50 2% Estiba]zE
Pye] BT S O N EE I P EAE H IR S EYIES « BRI eV LIS AR L EMEFEELTIHER - ARG RE
NMFFEREESGEERIEY) Z E r RS M T IR LIRS i FesR—2 -

FFRMRAEETTE > PEBRIASE 4 B 5 8 B - IRI14ESEIZEY) G B B AH 0 A 2 BRI &
2 [HEfrriReslaia e 12 85 - QDI IRE AR (P < 0.05) - iR A a9 E &2 RIEH
(L (PR GOT ~ GPT ~ ikl - SEH ~ BREH - REENAE & BN SR 2 SRS
A BSR4 BREE 8 B2 HEH & E LU 3% w3t thE Y KT 1.5% SRl EYR &4
ERER 25 (P <0.05) - HEA/EVEGEQESE 2 EHEEIE - Huang er al. (2015) HI5Etha3H > EHEH
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® 7. ERNIGEEEYS T RIRE LEZ P E

Table 7. Supplemenation of mushrooms stalk residue on the blood characteristics of goat kids

Items Control 3% PESR! 3% FVSR! 1.5% PESR + 1.5% FVSR SEM
Glucose, mg/dL

4 weeks 90 92 89 95 0.12

8 weeks 82 87 82 86 1.85

12 weeks 76" 80" 79% 84° 1.89

Mean 83 87 83 89 2.33
Glutamic oxaloacetic transaminase, U/L

4 weeks 71 74 78 72 3.02

8 weeks 76 75 82 3.97

12 weeks 81 84 83 82 5.89

Mean 79 79 76 81 2.63
Glutamic pyruvic transaminase, U/L

4 weeks 16.5 17.0 17.0 16.2 1.04

8 weeks 18.5 20.5 18.1 20.8 1.12

12 weeks 17.7 19.6 18.1 18.8 0.81

Mean 19.03 19.03 17.74 17.56 0.63
Alkaline phosphatase, U/L

4 weeks 366 364 438 500 120

8 weeks 363 639 301 439 128

12 weeks 381 434 349 489 195

Mean 370 426 362 506 89.87
Total protein, g/dL

4 weeks 5.56 5.35 5.32 3.56 0.19

8 weeks 6.21 6.06 6.28 6.07 0.20

12 weeks 6.37 6.16 6.31 6.38 0.19

Mean 6.04 5.85 5.97 5.99 0.14
Albumin, g/dL

4 weeks 2.85° 3.02% 3.08% 3.23° 0.08

8 weeks 3.02° 3.00° 3.81° 3.42° 0.10

12 weeks 3.37 3.43 3.46 3.64 0.09

Mean 3.18 3.07 3.18 3.12 0.06
Globulin, g/dL

4 weeks 2.40 2.50 2.24 2.33 0.16

8 weeks 3.16 3.05 3.27 2.84 0.22

12 weeks 2.94 2.79 2.83 2.75 0.16

Mean 2.86 2.78 2.78 2.57 0.12
Urea nitrogen, mg/dL

4 weeks 11.50 11.81 10.45 11.61 1.02

8 weeks 17.58 15.01 15.40 16.41 1.30
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Table 7. Supplemenation of mushrooms stalk residue on the blood characteristics of goat kids (continued)

GRIEYIE T 2 ARV - RERERIRIIRE &

Items Control 3% PESR' 3% FVSR' 1.5% PESR + 1.5% FVSR SEM
12 weeks 19.80 18.30 16.43 18.08 1.48
Mean 15.81 15.54 14.09 14.80 0.87

Creatinine, mg/dL
4 weeks 0.65 0.68 0.62 0.62 0.02
8 weeks 0.68 0.66 0.66 0.65 0.03
12 weeks 0.74 0.73 0.68 0.75 0.02
Mean 0.69 0.68 0.65 0.67 0.02

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

" PESR: stalk residue of Pleurotus eryngii; FVSR: stalk residue of Flammulina velutipes.

n=10.

8. EERNIEE R EY ST R E 2 8

Table 8. Supplementation of mushroom stalk residue on the blood lipid contents of goat kids

Items Control 3% PESR' 3% FVSR' 1.5% PESR + 1.5% FVSR SEM

Total cholesterol, mg/dL
4 weeks 104 95.10 87.00 106 12.65
8 weeks 84.55° 65.50" 68.11° 73.80% 5.88
12 weeks 83.37° 69.80" 87.78" 74.50% 5.15
Mean 84.16 76.80 70.96 81.84 5.45

Triglyceride, mg/dL
4 weeks 36.00 33.70 40.55 38.55 6.32
8 weeks 36.40 36.30 42.66 32.90 5.12
12 weeks 28.30 27.40 26.89 26.38 3.11
Mean 33.56 32.46 38.03 32.84 3.17

High-density lipoprotein, mg/dL
4 weeks 53.00 54.90 53.48 59.08 5.74
8 weeks 40.65° 43.74% 45.04" 51.56" 3.10
12 weeks 38.71° 46.43" 43.68" 50.27° 2.89
Mean 44.64° 46.40® 49.51% 53.37° 2.52

Low-density lipoprotein, mg/dL
4 weeks 40.06 33.46 24.95 39.87 7.13
8 weeks 21.21 17.75 17.65 25.83 2.99
12 weeks 21.31 20.64 17.68 23.82 2.14
Mean 27.53 23.95 19.10 26.65 3.03

LDL/HDL ratio
4 weeks 0.69 0.60 0.57 0.60 0.07
8 weeks 0.47 0.44 0.41 0.48 0.04
12 weeks 0.43 0.46 0.43 0.52 0.03
Mean 0.53 0.49 0.47 0.55 0.03

" Means with different superscripts in the same row differ significantly (P < 0.05).
" PESR: stalk residue of Pleurotus eryngii; FVSR: stalk residue of Flammulina velutipes.

n=10.
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Abstract

This study was aimed to evaluate the effect of adding mushroom by-product to the daily diets for goat kids on growth
performance, fecal index, and blood antioxidant, and thereby improve the reuse of agricultural by-product. Forty 4-wk-old
Alpine or Saanen hybrid kids were randomly assigned to 4 diet treatment groups, with each treatment group replicating (row)
in 5 and 2 goat kits per row. The diet control group included the basal corn-soybean meal (comparison group), including
4 diets added with dried and pulverized 3% Pleurotus Eryngii by-product, and 3% Flammulina enoki by-product, 1.5%
Pleurotus Eryngii by-product, and 1.5% Flammulina enoki by-product. The experiment lasted 12 weeks. For the first 0-4
week, kids (5-8 week of age) received 1,000mL of milk replacer (150 g reconstituted milk) daily, adopting concentrated
feed and water ad libitum.The experiment conducted tests on the growth performance, fecal index, blood traits, and lipid
metabolism in blood of goat kids. The results showed that the total polyphenol compounds (TPC), reducing power and free
radical scavenging capacity (DPPH) scavenging rate of Flammulina enoki by-product were higher than those of Pleurotus
Eryngii by-product. The treatment group fed the diet of 1.5% Pleurotus Eryngii by-product and 1.5% of Flammulina enoki
by-product during the 0-12 week period showed significantly higher weight gain than those from the control group (P <
0.05). However, there is no significant difference in feed intake and feed conversion rate among the treatment groups during
the 0-4, 5-8, and 9-12-week periods. During the 9 and 12 wk, kids fed 3% Flammulina enoki by-product and mixture diet
of 1.5% each of the two by-products showed significant decrease in the fecal index than that of the control group (P < 0.05).
The treatment group fed diet adding mushroom by-products showed significantly higher content of IgM concentration in
blood at the 4" and 12" week than the control group (P < 0.05). In sum of the above, supplementing 1.5% each of the two
mushroom types to the diet of treatment groups will result in optimal effect in weight gain while the mushroom by-product

could improve the health and growth performance in kids.
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