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Table 1

Formulas of Ganoderma lucidum culture medium %

5y RIE =H
Formula

EHE

Sawdust  Dicranopteris dichotooma

JUJUNCAO

AWt i EH
Wheat bran

EARE aE

Miscanthus floidulys Biogas residue Corn flour Gypsum

AIE
Sawdust
HHHE
JUNCAO
EfE
JUJUNCAO
EWEHE
JUJUNCAQ biogas residue
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2 ATAL4 PR R FRALFHFEILE,
AB EREHE. PR E . EREEENEER
R B MNEE T 26.21%. 54.68%. 46.58% .
51.59% ., IEFEFEHH 44 R 2 E R R LA
YEEER, AR T EREARMEREAR, RE
FMUE WS A REMGR B WA E O R E
HESEDERST. HEARTEN - BERHE>

EHEE B RN SESED FRET
5. 78%6,47. 22%.,32.01%.43.56 %, REHEFELE
AR RE T, DO 4 0 R, 3 R 0t
BRI B E R R AR TR R A e R4
L REFIAT T AN R B Hu A, AT F BB SR S
MAgEs BRMEE ., HA%SE . ERE<EMR
HE<EWEHE<KE EPARBREEHLT4F
BHR35K,. BERTHE 3 FEME. £FMEMY
MERT & B AR E 0. 42% ~1.24% , MBEWi &
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Table 2 Content of nutritional components of Ganoderma lucidum culture medium and
their spent mushroom substrates %
B ¥ Formula BEfh Sample H M Crude protein HHERF Crude fat L4 Crude fiber H K4 Crude ash
RIE R 7.02 0. 90 39.8 3.29
Sawdust Pk 8.86 0.81 37.5 5.26
EHEEE R 6. 09 0. 90 46.8 6.81
JUJUNCAO biogas residue Bk 9,42 0.42 24.7 12.97
W o= 6.29 1. 20 32.8 8.47
JUNCAO Pk 9.22 1.24 22.3 14. 44
ERH o= 8. 18 1.08 32.6 9.63
JUJUNCAO Bk 12. 40 0. 94 18.4 17. 40

2.2 AMREEFRELEEEERSELE

FF 3 A0, 4 Fh R 25 3 2 K B R A8 )
2 17 FPEER (EEBRAN ) 25 7 T ER
FRAN 10 PR AT R FEIR . 4 FIEANE S5 PIUR 5 57 3
AR EE  BEIERR (TAA) (U T B R (EAA) W TH A
R/ MR E R (EAA/TAA) W FE R E B/ LT
RAEBR(EAA/NEAND HEWARFAREERRS. K
JBA IR E T 29.72%.48.21% . 14. 11%6.22. 12%,
ERHEBRESHRET 44.31%.50.00%.3.94%,
6.25%., H HLEH H A T 45.11%, 49. 14%,
2.79%.4.22% , BEEESRIERE T 31.22%.42.75%,

8.79%.13.87%, FHA 4 FIEREL R T EH ML
& W E R RS ERETE.

REBR &2 R B H (53870 > 7 ML &
G.OSYO>E B EB I (4.95%) > K JH (4.67%).,
DRAREBRESEN - BERHE Q.97 >ERHREEBE
(1. 83Y) > HL B B (L 73%) > K JB (1.66%), M
AHER VDTFAERLERE ERNERESER
= AR TB R & B A AR, A0 5 5 R AT T TR A
ToHEZE, Foh 4 FERPHER SRR HR
B RELAEZREHRAER ST BRLT4ESE, ATl
T 4 PR IR AR SRR
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Table 3 Content of amino acids of Ganoderma lucidum culture medium and their spent mushroom substrates %
HR KB Sawdust E @B JUTUNCAQ biogas residue HMEE JUNCAO E @ % JUITUNCAO
Amino acids 1 2 1 2 1 2 1 2
REEW 0.26 0. 50 0. 30 0.55 0.31 0.52 0.35 0. 66
HER 0.16 0.28 0.18 0.31 0.18 0. 30 0.21 0.37
wEEg 0.19 0. 28 0. 60 0. 29 0.18 0.29 0.21 0.32
BER® 0. 94 0. 80 0. 64 0.79 0.79 0. 98 0. 96 0.87
HEm 0.22 0.33 0.22 0.34 0.22 0.35 0.28 0. 39
HEE% 0.22 0.32 0.24 0.35 0. 24 0. 34 0.32 0. 40
i 2ivi 0. 020 0. 003 0. 002 0. 003 0. 020 0. 003 0.010 0. 003
A 0.24 0. 30 0. 20 0.33 0. 27 0.32 0.31 0.35
HER 0.03 0.07 0.08 0.08 0. 04 0.07 0.06 0.10
=R 0. 14 0.21 0.15 0.23 0. 14 0.22 0.16 0.25
sER® 0.28 0.41 0. 30 0. 45 0. 28 0. 42 0.33 0. 47
WE 0. 06 0.10 0.13 0.11 0. 06 0.12 0.07 0.10
ERER 0.22 0.23 0.21 0.25 0.19 0.26 0.22 0.25
IE=N A 0.05 0.16 0.10 0.18 0. 06 0.14 0.09 0.18
S 0.07 0.13 0. 08 0.11 0. 08 0.11 0.08 0.13
HER 0. 04 0.17 0.11 0.16 0. 08 0.21 0.08 0.15
HEmRs 0. 46 0. 38 0.33 0.42 0. 38 0.42 0. 38 0. 39
TAA 3. 60 4.67 3.43 4.95 3.48 5.05 4.10 5. 38
EAA 1.12 1. 66 1.22 1.83 1.18 1.73 1.38 1.97
NEAA 2.48 3.01 2.21 3.12 2.32 3.32 2.72 3.41
E/T 31.11 35.55 35.57 36.97 33.33 34.26 33.66 36.62
E/N 45.16 55.15 55. 20 58. 65 50. 00 52.11 50. 74 57.78

E L EKERERN2 HIMZRENTAA 5 B EER; EAA R R NEAA RHiEMTRAER; » RrLFEEEMR.

Note:1 indicates Ganoderma culture medium and 2 indicates spent mushroom substrate; TAA is total amino acids; EAA is essential amino acids; NEAA is non-essential

amino acids; % indicates essential amino acids.
2.3 ARETRZEEESHETE

ME AR, EE B MRS R,
B G 70> B E 4 57O > G 30>
ARBG0%, BAHHEBEMELESHES TLK
ZHERA AU YT BE  BA R R A
PUMBESFVE AR TSR Y, M 22 (R S R
R E B LR SRR A T RR AR

x4 REHEHSHES S
Table 4 Content of polysaccharide of
the spent Ganoderma lucidum substrate %
% RIE E RS HHER E#®E
Components ~ Sawdust JUJUNCAO biogas residue JUNCAO  JUJUNCAO
LiE2 3.0 3.3 4.5 4.7

2.4 ARETRZEENESRESE

Mz 5 AT, R | BB R R WL R
RS R R R R & BT & GB/TI13078-
2001 FRppt T A= A v o 25 Sl g DR £ BB o 5 T
P TR B BB Ok VB A B TS GBT13078-2001
FRDRE T AR A o P A R AR SE R B BR AR, AR
X B BL A TR FR BRI 77 TH WS O . R A B
AT RRR M EE R R LRP SR RR TR
RIRERA . P B SR w0 LM EEE
REA LB R R B, A RN ES
JB & B3k T 8 E A AL TALR IR AT LA
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*5 REHBESESENELREK
fRIR BE A PR E AR
Table 5 Heavy metal content of the spent Ganoderma lucidum

substrate and the standard of feed or organic fertilizers

R ARRE IR R B AR v BeEAR
Samples and the standard of Heavy metal content/(mg « kg~ 1)
feed or organic fertilizers 45 (Pb) MWD RK(Hg #(As)
KB 4.8 0.27 <0.01  0.17
[N E=RrakeRs o ] 4.4 0.33 <0.01 0.41
H LB B i ) 4.56 0.14 0.01 0.25
E B 3.8 0. 61 <0.01  0.42
GB/T13078-2001 £ KKk b JE R <8 - <10
GB/T13078-2001 38 S&HD-& 4% 5.0 0.5 0.1 2.0
GB/T18877-2002 & Hl-TALE IRIE 150 10 5 50
Eb A B AR 120.0 1.5 1.0 -
ff LR AR Al 85.0 0.7 0.2 -
e 150. 0 1.5 1.0 —
T RHEAE(A G0 150. 0 3.0 0.8 13.0
A He e 140. 0 1.5 1.0 10.0

T FORsR IR T oo [12].

Note;Data stem from reference [12].
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Analysis of Nutritional Components of Different Ganoderma lucidum
Culture Medium and Their Spent Mushroom Substrates

YANG Ligiu"? ,FAN Jinlin"? ,LIU Xinyi"* ,LIN Zhanxi'* ,LIU Bin**
(1. College of Life Science, Fujian Agriculture and Forestry University, Fuzhou, Fujian 350002;2. China National Engineering Research
Center of Juncao Technology ,Fuzhou,Fujian 35000233, College of Food Science,Fujian Agriculture and Forestry University,Fuzhou,
Fujian 350002)

Abstract: The crude protein,crude fat,crude fiber,crude ash and amino acids from mushroom culture medium and
spent mushroom substrate were measured by national standard methods, while the contents of the polysaccharides
and heavy metals in these substrates after Ganoderma lucidum cultivation were evaluated by phenol-sulfuric acid
method and national standard method, respectively. The results showed that four spent Ganoderma lucidum
substrates ( sawdust, JUNCAQ, JUJUNCAQO and JUJUNCAO biogas residue) were rich in crude protein
(8.86%,9.22%,12. 4% and 9. 42%) ,crude polysaccharide (3. 0%,4.5%,4. 7% and 3. 3%). Amino acids were
rich and varied in different substrates. The contents of heavy metals were in the prescribed of the feed hygiene
standards, which were far lower than the standard of organic fertilizers. In a conclusion,the results indicated that
four spent Ganoderma lucidum substrates could be used as feed additive selectively and had great potential for
development in using as feed and feed additives, fertilizers and soilless culture substrate.

Keywords: JUNCAQ; biogas residue;spent Ganoderma lucidum substrate;nutritional components
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