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Jianyang big ear goats. A single factor experiment design was chosen, and 48 Jianyang big ear goats were selected
and randomly divided into 4 groups with 12 goats in each group. The treatments comprised addition of zero (group
C, control group) ; 20% (group L), 30% (group M), and 40% (group H) fermented H. marmoreus mushroom
residue to the basic diet. The pre-test diet adaptation period was 10 days, and the trial period was 120 days. It was
found that: 1) The pre-slaughter live weight and the eye muscle areas of group L were significantly higher than in
group H (P<C0. 05) ; While the weights of lung, kidney, rumen, small intestine, large intestine, and the ratio of the
rumen weight to the pre-slaughter live weight were significantly higher than in the other three groups (P<<0.05).
The eye muscle area and the weights of lungs, kidneys, rumen, small intestine and large intestine showed secondary
changes proportional to the added amount of fermented mushroom residue (P<Z0.05). 2) There was no significant
difference in the meat pH among the groups (P=>0.05). The 24 and 48 h drip loss of group L was significantly lower
than other groups (P<C0.05) , and there were secondary changes proportional to the level of addition of mushroom
residue in that the yield of cooked meat rate was significantly higher than in group H (P<C0. 05) while the shear force
was significantly lower than in group H (P<C0.05). 3) The total amount of essential amino acids in the longissimus
dorsi muscle in group L was significantly higher than in group C (P<C0.05), and the contents of aspartic acid,
threonine, leucine, lysine, and arginine were significantly higher than in groups C and H (P<Z0.05). The contents
of alanine, valine and isoleucine in group L were significantly higher than other groups (P<C0.05), and the contents
of proline and glycine were significantly higher than in groups C and M (P<C0.05). Among four groups, the
contents of valine, isoleucine, lysine and aspartic acid showed secondary changes proportional to the level of
mushroom residue addition (P<C0.05). 4) There were no significant differences in fatty acid content among the
groups (P>>0.05). Along the addition gradient, the contents of C18: 0 and C18: 3n3 fatty acids showed either
quadratic change or linear increase in proportion to the level of addition (P<C0.05). The content of C18: 3n3 in
group H was increased by 16.48% compared with group C. The contents of polyunsaturated fatty acids (PUFA)
and n-3 PUFA in the test groups increased to some extent, compared with group C. The n-6/n-3 decreased by
0.64%, 11.73% and 12.34%, respectively for groups L, M and H, compared with group C. To sum up,
supplementation of a standard diet with 20% fermented H. marmoreus mushroom residue improved internal organ
development and meat quality of goats.
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Table 1 Nutritional composition of H. marmoreus mushroom residue before and after fermentation

T R/ HLEE A rp i e A 2T 4 2 P e Uik 2F LY R pH
Items DM (%) CP (%) NDF (%) ADF (%) HC (%)
% [T Before fermentation 36.3940. 04 8.2140.52 48.25+0.99 36.52+2.00 11.7342.53 5.63+0.06
K5 After fermentation 35.7140.17 9.1740.19 42.774+1.07 34.4540. 69 8.3241.48 3.2940.02

1.2 Xkt

R T 20194 8— 12 H fE 4 g P B & & F b & A BRA Al ZE 47, 50 BE R 48 R 4h (R & (17. 65+
1.05) kg, 3 A8, FRERBE B 47 04 17 BHOR BR324 6 R BRI il 80 53 B AL o A4 A 3 E R A&
BARES Sl H RN OCC 4, % L) . 20% (L 41) .30% (M 4H) .40 % (H 41) & 1% it 5 4% R A (14
AR, DM basis) . 1A K S IR 2 EH E B} 9% % 5t 23 (National Research Council, NRC) (2007) 11 3¢5 32 5 &
o o T AR A B IR KO L3 2 R SR B4 5 A SR AT, BRI 10 dL I 120 d o RIS L T S
AR, I B, He i B L 7R KR AP 9 E i N R AT 3%, B2 K 9: 00 1 16: 00 45 Fal M — 1k, A B EROK .
1.3 MEwirs uix
1.3.1 BatEgEllzE  WRGHRE, SAMILER 3 AN EI T E %, B S s 8 24 h, 28K 2 he FRE AT
1% 5 (live weight before slaughter, LWBS) 5 , #E47 & 5%, WO, #2512 &, 23k (B O 0E 0 2 B A MR 4R i , B0 45
i R B S R E R IR LR R (GRAE ) 45 5 X P9 E 4% &5 B SR A7 BR 3 RIC 5t AL RO
JEFRIE L JBLRE 55 O A S R T AR P R T BRI o R T L A BIARBUR E NS RS A N K E A,
IFie sk WA  SEATIE LBk R B R IE (R B DR RN LR D) ) B A R SR R (00) = AR /S
T6 H <1005 AR LT AR - 55 12~ 13 AR Al B 22 8] A ME L FIR JUL A% A 1 1v R, P 70 4 4 22 H IR VLA OB 1T 6 86, 7 SR R
AL (QCT-2000, 111 75 ) 358t 5 56 i B s GRAE : e bs R RO 58 12~ 13 R B Z M & 8 & 24 11 cm A4 4L
R .
1.3.2 W&ENE  RREREEE NS RN, S MKk RS 3 I E pH GE KR K 350 0
P REE A R R AR . pH il F pH 3 E IR 56 25 B 52 )5 45 min I GE 75 fe (K WL pHL, 45 Bk L P A [ 38 42 30 5 3 9K, B
BIEAE R e A 85 R 05 U1 1 AR R 127 om WY BURE 88 76 15 S KWL B O AT 4l TMS-PRO 8 & 9 1% 43 #71X
(22 )Mk 5 UK, BOF Y (E AR 0 B 285 5L s il K 2% DV BCE TS e KUK 5 em, 58 3 em, JB 2 em 19 2 B RRE , Bk 6 4
Fo R EE T RS b (RS 5 RS RE R i) LA TR T 4 CCUKAR P, T 24 M 48 hF B,
IR AR FTE KA I FRE IR E L WK IUR R (%) = (W E — K E) /P E X 100; 2 A R B e K WLk
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Table 2 Composition and nutrient levels of basal diets (DM

basis)
=] 21 51| Groups
Items C L M H
I TRV B 45 M Ferment- 0 20 30 40

ed H. marmoreus mush-

room residue (%)

A6 4 B Peanut vine (%) 45.00 28.00 19. 50 11. 00

FE 2k Corn (%) 25.00  21.00 20. 00 18. 00
F %k Bran (%) 12. 50 13.50 13.00 13.50

5k Soybean meal (%) 11.00 11.00 11.00 11.00

W R 245 CaHPO, (%) 1.00 1.00 1.00 1.00
B NaCl (%) 0.50 0.50 0.50 0.50
IR K Premix”’ 5.00 5.00 5. 00 5. 00
&1 Total 100 100 100 100

7K F Nutrient levels”

T B DM (%) 78.28  75.71 72.16 69.63
HLEH CP (%) 13.64  13.36 13.20 13.06
PR AT 4ENDF (%) 29.59  29.95 29. 86 30. 04
BPEVE IR L 4E ADF (%) 23.02  22.33 21.87 21.53

5 Ca (%) 1.46 1.50 1.52 1.54
P (%) 0.50 0.54 0.56 0.58
R fiE ME (MJ-kg ') 9.67 9.74 9.74 9.77

V4 kg W IR ¥ f3 & Each kilogram of premix contains: V, 225000 IU,
Vv, 1000 U, V,, 22500 IU, 4 Mn 1000 mg, % Zn 1000 mg, 4 Cu 300
mg, it 110 mg; % Co 2 mg, fili Se 6 mg; R fE Ty it , Hid st
W {5 . The metabolic energy (ME) was calculated, and the rest were

measured.

Table 3 The effect of fermented feed with mushroom residues on goat slaughter performance

AU E| 21 51 Groups PAH P value

Ttems C L M H LbH Treatment k4% Linear YK Quadratic
SERTTG E LWBS (kg) 31.0341.69ab  33.00+0.96a 30.6341.37ab 29.73+1.14b 0.08 0.31 0.07
JIfl A T Carcass weight (kg) 15.7240.98a  16.771.06a 15.40-1.23a  15.06-0. 36a 0.23 0.39 0.21
J& 5 % Dressing percentage (%) 50.74=+3. 76a 50.7941.76a 50.2442.06a 50.68+0.76a 0.99 0.90 0.99
H 1 Bone weight (kg) 3.4340. 152 3.5040.30a  3.3740.15a  3.37+0.35a 0.90 0.66 0.83
¥+ T Net meat weight (kg) 12.294-0.86a  13.2740.80a 12.04%1.3la 11.70=0.68a 0.28 0.42 0.23
A H Meat to bone ratio ( %) 3.58+0. 16a 3.80+0.20a 3.5940.49a  3.51+0.58a 0.83 0.81 0.70
¥+ A % Net meat rate (%) 39.6643.31a  40.1941.24a 39.23+2.84a 39.3241.08a 0.96 0.78 0.92
IR LT 2 Eye muscle area (cm?®) 16,9040, 26ab 18, 1941.52a  16.647-0. 39ab 15. 584-0. 20b 0.03 0.17 0.02
GR{H GR value (mm) 4.4041. 28a 5.3341.10a  4.50%0.66a  4.30=1.05a 0.63 0.85 0.52

1 AT RNG R KR 22 58 B35 (P>0. 05) , NRVNG Fhk KR 28 5 35 (P<0.05) . T I,

Note: In the same row, values with same lowercase letters mean no significant difference (P>>0.05) , while with different lowercase letters mean

significant difference (P<C0.05). The same below.
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2.2 HHBABEAMTEN SRR R

J& 5% 45 minjaﬁéﬂl‘ﬂ%ﬁ%ﬁﬂﬂm%ﬁ%%%@>a 05)(F5) . 24 F1 48 il K35 45 bifi A T 165 668 745 TR 7R
Jon et 0 3 5 R AR A (P<<0. 05) , Hi i L4 3 K 45 1 3R TR 341 (P<<0.05) , VR R I 3 & T H A
(P<o.os),iﬁﬂ]jjﬁ%1fﬁ?Hzﬂ(P<o.o5)o

LASBRKNPLFEAERABRES T CH(P<0.05)(F6), KAAR HEAMR SAR HER HBEAm
FREBEERTCMHA(P<0.05), NER WA . Froame i m FHASH(P<0.05), Il 2™ A H %

R5 EHEAERE R E A AKX 8 R0

Table 5 The effect of fermented feed with mushroom residues on the meat quality of mutton

i [H 21 7] Groups P1H P value

Items C L M H AbFH Treatment Z&14 Linear YK Quadratic
pH (45 min) 6.70=0. 40a 6.600.26a  6.73%0.06a  6.73%0.21la 0.91 0. 80 0. 86
WKBR Drip loss (%, 24 h)  4.2640. 14a 3.5740.17b  4.22+0.14a  4.3840.38a 0.01 0.63 0.03
W KBK Drip loss (%, 48h)  7.9640.45a 7.2840.17b  7.98+0. 34a 8.34+0.37a 0.03 0.33 0.03
57 47) 3 Shear force (kgf) 4.434-0.21ab  3.9740.09b  4.5140.57ab  4.67+0. 30a 0.16 0.41 0.15
BA & Cooked meat rate (%) 57.9742.28ab  59.6440.61a  57.680.70ab  57.04-0.23b 0.14 0.39 0.13

x6 HBEABRAMAMNFIFASERSENZMN

Table 6 The effect of fermented feed with mushroom residue on amino acid content of mutton (g-kg™')

i H 20 %] Groups P1#H P value

Items C L M H b 7 BREs /¢

Treatment Linear Quadratic

Wi & H R Essential amino acid

7% B Threonine 7.214£0.80b  8.3640.33a  7.59-0.5lab  7.2220.20b 0.07 0.99 0.06
4% 1% Valine 7.9840.67b  9.41+0.22a  8.40-0.34b  8.12-0.33b 0.01 0. 87 0.03
% % ¥ Methionine 3.6740.80a  4.50£0.50a  4.260.55a  3.802£0.10a 0.29 0.68 0.14
S 55 IR Tsoleucine 7.2440.70b  8.9140.27a  7.74+0.42b  7.24-0.35b 0.01 0.97 0.01
#2984 Leucine 13.8841.20b  15.71-£0.70a  14.43-0.32ab  14.08-0. 44b 0.06 0. 86 0.07
KN % % Phenylalanine 7.8440. 35a 8.114+0.64a  8.35+1.30a 8.61+0.97a 0.75 0.25 0.52
i R Lysine 14.8741.38b  17.0940.77a  15.524-0.53ab 14.89+0. 54b 0.05 0.99 0.04
21 & % Histidine 5.58+1.05a  6.12+1.22a  6.1240.53a  5.97+0.4la 0.86 0.50 0.66
Wit TR BB Total essential amino acids — 68.2746.91b  78.2144.2la  72.42%2.69ab  69.92742.91ab 0.11 0.73 0.08
AR 675 & LR Non-essential amino acid

K& R Aspartic acid 12.6041.82b  16.5270.58a 13.7242.29ab 12.7740.49b 0.04 0.97 0. 04
fi 2 4 Tyrosine 6.7540.46a  6.390.72a  6.6420.27a  6.99-0. 14a 0.48 0.61 0.28
K &R Arginine 10.5040.91b  12.01-0.42a  11.00=40.45ab  10.76+0. 19b 0.05 0.74 0.06
i % % Proline 10.8840.74b  12.3140.31a  11.2840.14b  11.690. 30ab 0.02 0.25 0.15
22 B Serine 5.7740.6la  6.36+0.24a  5.9740.23a  5.8420.09a 0.24 0.85 0.19
15 % % Glutamate 23.8342.40a  26.7041.27a 25.55%1.26a  23.85%0.68a 0.13 0.85 0.05
H &R Glycine 7.2440.44c  8.6940.23a  7.7240.24bc  8.3140.5lab 0.01 0.10 0.10
%2 Alanine 9.4440.84b  10.88%0.43a  9.84740.26b  9.88%0.13b 0.04 0.57 0.10
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REERERTCMMAP<0.05) ; HA HERR & & B35 T C4(P<<0.05), HAPHER AR HaEiR
IR A S I 0 ek I % T DRDRR VS Nt 7 185 22 R 8 4k (P<<0..05) 6

AR & B R 6 1L 2 3 S5 K UL B DT R 7 B JC B E R (P>0. 05) (£ 7). HiAp C18:0 Al C18:3n3 & bl
2 T TR RIE R 00 7K S 1 338 o 4 93] Sk AR A R R M T R (P<<0. 05) ,H 40 C18:3n3 F i 4 C 414 % 1 16. 48 % , ik
55 40 2 AN R AR 15 B2 (polyunsaturated fatty acid, PUFA) \n-3 PUFA & i 306 B AT A W] 72 B A9 42 55, n-6/n-3 5%
X PR L 2r )RR T 0.64% (11.73% F112.34% .

)
)

3 itig
301 WA B AL A AR R AT 4 R

J& SEVEBEJE W sh W AR PR RE A BRI (A R AR 2 — P B R AR 5 R R s 4
AR E R E T, Chu g i oE R W, 76 B 0% B AR TP a8 3096 & 1 4 51 4 (Flammulina velutipes) W B , RE %
85 4R T % IR A B R A R . R A S RO ] BB 25 (Plewrotus ostreatus ) RS AR R e DR R B E
IR, RIS AR AT B R AR LR E 25 EARRE A, (02 B AR A RIS 5] B ) %) 2% 1 £ 725 1A
BEXT B S AT v A R AR AR I AT B R [ BE K T I 7 RORE VS 0 B O, L2 A B R A
T AR AR S B T S B AR AR B B A L2 ORI R B . X R BB R T R T £ 0 TR R
TS AT B B T AR I P R TR T IR R R T LA X A R B4 A, AT B R T BRARE A T R G 2 Ak
R B SR AR E SR bR T WS B s R BUB SRR R X T AR R TR A KR
SR RIOR T Sl IR T B A S R A5 B v A 7 IR A A o A WO g HE L RIS T IR 3R 4 3R
WL AR IR LT A G R (B ity 2k A A8 1A SR RN U 7 i i TR AR b . AR b, L AL AR ALIE A T C RTM
A, BEETHH, SHAGREZMICEEZS, 5 KimZ" BT84 R —8 RZWILFE B R PRI 20% & B
i T TR ARE A 8% B2 = JHL B o P R R A 5

P I B S R RS AR RE 6 S i sh ALK (4 B R ALRE IR B AR IR B0 L 2 R A R T T
WA AR b A B B . UHESh Y BRI T AR E R E SHUAA KR E M
Phif . i sh W HL R e T A AL AS TR TR R R s ) 0% SR R RO DR R R R 3 1k
M. AW LR SAMME WE BE RS EREE LA 2ERIARE. LARE N
o S AN E A e T A 34l X T RE e T L ALK & RN, IR R R R A T
SE Y, (A58 PN R M 7 R v B R R TR B LSk P R AR R A & AR
o AR BRI N T A R 3R T R 2 T, SR A A0 A5 /N i i A M B T B R B
He 3 2 b mife kTN R K R .
3.2 EMRABAMERNA KBRS A

pH 2 BRAE A i 500 R B AR 22— S O A R B RN R K S R R AR P, B 92 45 min 5 L, 4541
] pH JC & 2 22 5, ELABAE 1E 5 0 1B P, 158 B R Jon & % DRI X UL PR pH JE S8 3552 o 8 52 )5, UL AH i bl A 460 i 2
Ak W T it gk AR, 7 2 R R FLINR , pH PR T B L PR PR e S T O M BTG, 51 A A R R Ak N R 1 A SO Y R
T 6 A5 K 0 S B L BRI TR R ARG R L4 24 R4S hif K S B E T A S AL W LA L
PR AL R AR T % L SR A M BB s T LA A o BT V) s B e PR T O B T AR A, R B2 B sh W) A AR LA
T 45 N A R, L S O S A O s ARG b L 4L sy U0 s A L Y O oK. A R R L
PR T K 0 3 % R B S TR SR R, 2 A R /N 3R TR R A . Chu B8 FE B IR S AR R 4 s
20%6 .50 %% F1 80 %0 1 K e 1 7 B e L 445 SR & B, VR i A 5096 B R A B ZE AR W E RR KL VR R B E T .
Song %G 2 TR KRR RN K 22 (Hordeum vulgare) BETR £ & W, ITFEAN 58 A 7R 48 S Al R 23 308 i 3026
50% FI70%, 45 R, 50% A AR R B E & T 30X 4, Sx AR AR E . mARK b, LARREE
FETHA, S5 RA TR E LS, 5 RaE A AT 22 5, 3 0T e il T 4 SR i RS B L R R JRURE R[] BT
S3 ZE LR, HAR IR 20 %6 & M g EXT L2 A TR B AR
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3.3 HMABEAMASERNFTRERPEN RS ZH YA

FIEFR I A R AR B RORE, i A AR AR R A A R AR BRI T A R SR T LR S N
M JIL PR XU A 75 A ) o PR 3, o T B R IR R AT o UL DA O B A TR AR AR SR AR AR e AR
S5 G WR RN AT A R FE R e o R T R IR 5 ML AR AN A i B DDA OG X AR R A LA AR Y
Boutry 55 45 37 420 1 2 1A W S 22 AR 1Y HORR IR & B, 5 WL IR P9 B 1 A AR, 5 B R A E A 5
M EE A AR b LA S R R S A S R i W T CAL, URBHIR N 20 96 K TR IR 5 2 TR AR RE
g W FE RS FRE A S &, IR RS RN E . KRR A Z MR H 2R 73 2R I 20058 2 JIL DA P i o 2
i, H B i 52 ) PR T RUBR 1) B B A, b R A SR RN AR SR 16 BB Y AR 25 IR T — SE R, B H IR IR IE
PRI AL TE B T O I P B DL S R LR ) JLRRE SR AR A . AR R A AR
S LA RAER HAR NARUKBEAR S EYRERT C4A . FRE M AE IR TR it & a4k,
T AL AR 197 A A 2 A S, I SR RE 6% 02 HE IR 7 o0 A ML R B B SRR AR, B b R B = 2 R B0
Py e e PR RE R B G RGN AR A AR LA AR A R S R RS T C 4L, B HRP R
T 20 %6 J 1 T 62 2k AR T JIL DA v 20 R A S RS, BE A8 RS O DA AU, O S SR IR R RN AL

JIg T R 4 b 1 FIRE Ji 82 ( SEA) RIS 4 AR 7 2 (unsaturated fatty acid, UFA) , & ¥ g 1 (1) 88 B Ak 244 ik
UFA X AL N FAR IR (MUFA) 2 AN AR 72 (PUFA) , Hov PUF A J2& 5% i A 5T XU (19 B B2 46 45, 78
22 it B v B ol SRk o e A LA R ) O B AR R P R S, DT 0 PR T A T M R Y, PUFA &
2 S ) o A B 3 o e A R R B, TS A BT S A S BE T AR 22 AR W s AN WA Dy 2 T Al
T 1 O I o O I %65 5 95 R DR S 1) T EE A R R - BRI (C18:3n3) 2 B W) T 7 1) 4 75 B U7 1R , 75
U7 FA T O 0L B U N 0 | IR TR AR b R G R RS O T L AR Y R & A n-
3 PUFA W E ZRIAY) BT, n-3 PUFA £ % DL = 5 0% IR (eicosapentaenoic acid , EPA, C20:5n3) 1 — - Zfik /5
¥ 1R (docosahexaenoic acid, DHA, C22:6n3) 1 JE 2UH2 f , C18: 3n3 £ 2 16 1l A1 e 5% 28 B A 1E FH T L etk
EPA FIDHA , thF DHA J2 i F10 ) B8 e o6 Ff 32 22108 Z2 AN AR W 8, 9T ARG B b o- P JRR R, 6 W 3 sl 4 B e =
LT, 23 H B R RE IR, 28 30 0 LS8 6 BB IG5 R A% . Simopoulos ™ B 58 & Bl ,n-6 PUFA 5 n-3 PUFA L{H
A v Bt T R 2 S B 22 B AN LA R TR L JE LA K B B R B Y & A T X n-3 PUFA & & T, L
(B A AR A, U LA i . AR B 45 B R W], K56 41 C18: 3n3 . PUFA Ml n-3 PUFA & & ¥ i T X B 41, n-6
PUFA 5 n-3 PUFA LI T % AL, 3R B U8 0 & 8% 163 6 2 1R RR X = DA v g 7 IR 2 ik RN A ) LA — 8 1 el
YEHL

4 G

AT A LA OB R AR I 20 00 A T G 2k OB T LB R S E LR B N K R DL R B IR
B BRI KRR IR BN P R AR B ER S E R AR AR SER R dREEER SR, 5F
DA FE 25 2R, 2 FURR R RN 2004 A 1 T S 2% R A BE 08 02 BE 111 3 PO B B 3, 0038 28 TAY o o o
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