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Growth and Chemical Composition of Ganoderma lucidum as
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Abstract: [ Objective] Growth and chemical composition of fruiting bodies of Ganoderma lucidum cultivated with varied
substrates were studied. [Method] Sawdust, Miscantuus floridulus, Dicranopteris dichotomy, and/or Gaint Juncao grass were
used as the main ingredients in formulating substrates for cultivating G. lucidum in bags. The hyphae filling time,
biotransformation rate, and contents of nutrients and heavy metals in fruiting bodies were compared between the experimental
and the conventional sawdust cultivations. Nutrients and heavy metals in fruiting body were determined using the national
standard methods. [Result] No significant difference in the time taken for hyphae to fill the bag or primordium formation
due to substrate formulation differentiation was observed. The fruiting body yield of 27.03 g and biotransformation rate of
13.52% under Formula C that consisted of 48% M. floridulus, 30% of D. dichotomy, 20% of wheat bran, and 2% of gypsum
were slightly, but not significantly, higher than those of control. Under Formula B (78% M. floridulus, 20% wheat bran, and 2%
gypsum) or Formula D (30% D. dichotomy, 48% giant Juncao, 20% wheat bran, and 2% gypsum), the fruiting bodies harvested
had significantly higher crude protein than control (P<<0.05), but not under Formula C. The content of 12.01 mg'g™' on
polysaccharides and 1.01 mg~g71 on triterpene in the fruiting bodies grown on Formula C (48% M. floridulus, 30% D.
dichotomy, 20% wheat bran, and 2% gypsum) were significantly higher than those of control at 10.20 mg-g{l and 0.80 mg-gfl,

respectively. The differently formulated substrates resulted in basically same amounts of amino acids in the mushrooms but
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below the safety limits of heavy metals according to the National Food Safety Standards and Green Food Standards.

[ Conclusion] Juncao appeared to provide significant advantages as a substrate for G. lucidum cultivation over sawdust.

Key words: Ganoderma lucidum; Juncao formula; fruiting body; nutritional components; heavy metals
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Table 1| Differently formulated substrates for G. Ilucidum
cultivation
L N N Y Hi
. iscantuus . . .
Formulation Sawdust/ floridulus/ Dicranopteris  Gaint Bran/% Gypsum/
No. % % ~ dichotomy/% juncao/% %
A (CKD 78 — — — 20 2
B — 78 — — 20 2
C — 48 30 — 20 2
D — — 30 48 20 2

B JRIEIERCESE]), RECE —HRE )G, RER2
TR B, AT R SRR — 2
KWW RZ Pkt T 2EE, REALITEAEY
BeAb R WAL R Y= (TSR R AR B JRORE
F B ) X100,
1.6 FEXAEEFMREEREERDHNE

ToAL B . R WOIR B R SR T, SR
FE PR WEHL N TR 5

F SCAARE 3R 0 I E 8 bR B A E
LG 1 25 50 52 4 BB GB 5009.6—2016 %, #4514
S SE 2 BB GB 5009.5—2016 7, RLLT 40 45
I 5 2 B8 GB/T 5009.10—2003%, KK 43 2 5 52
%1 GB 5009.4—2016 "', LR 19 o 0 3 S 1A
GB 5009.124—2016 "%, 4% & & 9 & 2 M GB
5009.15—2014""; &5 & B E 2 18 GB 5009.12—
2017 %5 S 4k 9 W E 2 BB GB 5009.11—2014";
R B E 2 B GB 5009.17—20217,

IR =
RZZHEFEEC, ME T FRBCEE A i ) R

ZFIARRES, BB m (RZHER) v (JK) =1:60,
100 C =g 2h, B2k, S, BEREEITF, &
IR AE LR, ) FH 2 B IR 0 s 2o

SRR £ e I 2 R Chen Y 559 ik
1.7 BUEALIE

H WS (R BOHE T SPSS 23.0 4 %o 3 36 Hic i 4R 47
854t #r, K ONE WAY ANOVA HEF7 77 2243 H Fil
22 R AT

2 BR55H
21 TRENZERENREE KR TFIETEN
T

AFE X REARK WL 2, KE. 1
LR FR R 4 R 5 R
8%. 5%. 4% Fl 11%, 100 48 ih 4 55 48 K0 35 77 89 4%
B LA b 4 BEL 7 22 18] 0 TR 22 0 45 1f ] 1 S SE T8 R )
B ARG R EEZS (P>0.05), Hdg H
7 TR 24 36 4% B[] 10 i 6 T B I 8] 35 2 4 AN T O b
B 5OREECO A L, A 3R 5 Y T SC 4R
WA B 1R] ¥ H B & AR (P<<0.01) 5 T A9 t-fC 7 (197
SR ER K (2.69 cm) FIE 5 H A2 (11.61 cm)
Yl 2 /N T A 3 RIS Ty, A 3 R C =z )
EES, HP T P 4 R 5 Y T R R A
BaR, B 3.59 cm Ml 13.13 em. 7E 4 FPHC T,
TR P IR T R (27.03g48 ),
TR B TSR (17.02¢48 ), HE ¥
T Hofl 3 BB T7 (P<<0.05); T #5005 B9 2E 9
B R IE A TP P K (8.51% ), FT P+t H

®2 ARIELFRERINREE KRN

Table 2 Effect of differently formulated substrates on growth of G. Iucidum
I R AR LNELY TR IT TS Ty ELv A7
Measurement index Formula A Formula B Formula C Formula D
i
Contamination rate/% 8% 5% 4% 11%
L g
ﬁmﬁéﬁ@ 36.30t3.12a 33.80+2.04a 3520+1.28a 3570t 1.84a
Full hyphae period/d
. E%ﬁ}ﬁkﬂ’“lﬂ . 56.40+t1.26 a 54.70+3.12 a 54.80+1.43a 5520+2.17a
Primordium formation time/d
5 oo
%*ﬁgq&gﬁﬁl{ﬂ 102.304+2.74 Aa 89.60+3.57 Cd 91.40+£2.92 BCc 93.80+1.96 Bb
Fruit body harvest time/d
S
.Iﬁmk& 347+035a 2.69+0.28 b 3.59+0.54a 348+032a
Stipe length/cm
I
bl it L1 12494198 a 11.61+1.03b 13.13+1.16a 12.51+1.27a
Cap diameter/cm
TR N N N N
Fruit body yield/ (g% ") 25.67t1.43a 17.02£1.16 b 27.03+£322a 2537+435a
AL 12.84+0.65 ab 8.51+0.50 ¢ 13.52+0.46 a 12.69+0.66 b

Biotransformation rate/%

B PHUEL N FEMEESD, n=50; ARKE FEHURRAREE 2R

(P<0.01), AENGFERRERFREZER (P<0.05) .

Data are shown as mean £ SD, n=50; those with different capital letters represent significant differences at P<<0.01; those with different lowercase letters at

P<0.05.
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Bt 7 A W e fb R e (13.52% ), B TR
ME R, HS5AREE AL R EEES .
22 AREEHEENFIAERRITRENITE
4 FhOR [R) BE J7 S S50k R 35 19 7 S 44 3 4
F3F, W3 AT, 4 R T SLA BRI D7 A
KAy SR T 22 5, Hoh O Gy SE AR
JR W AR Sy e e A s AR BC 7 T S AORLET 4 F
WFE, BERETHETMEY (P<005); 3FEE

Bt 5 F S5 R o R RN 2 0 S TR
Jr, Horp R R E R RO R 2SO R
FERETABE ) (P<0.05); W4+ mHMBER
R 2R E A T ARBER T (P<005); H
3 MR AL RIS R E PR S S RN B e T
ARJEH (P<0.05), HE @A =5 & & AR
JB 1 27.28%.
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Table 3 Effect of differently formulated substrates on nutrients in G. Iucidum fruiting body

e 7 NEL AR TS ARy E W FAL T
Nutrient composition Formula A Formula B Formula C Formula D
HELIR 7
+ + + +
Crude fat/% 345+021a 2.83+0.04a 3.26+0.06a 2.97+0.06 a
;{EH%F'. 13.57£0.06 b 15.33+095a 14.67£0.12 ab 15.23+0.85a
Crude protein/%
HHET 4t
Crude fiber/% 40.86+0.39a 32.01+1.89b 40.13£1.05a 40.12+£0.85a
WKy
Ash content/% 2.53+023a 2.35+0.09a 2.58%0.15a 247+£037a
o
?*E -1 10.20+0.15¢ 11.401+2.46 be 12.10+0.58 b 14301+0.72 a
Polysaccharide/ (mg-g )
=i 0.80£0.05b 0.98+0.02 a 1.01£0.03 a 1.13£0.02 a

Triterpene/ (mg'g )

RPEE A TEMELSD, n=10; AR EARFEHMUREUEN M ZR R (P<0.05).

Data are shown as mean=+ SD, n=10; those with different lowercase letters indicate significant differences at P<<0.05.
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Table 4 Effect of differently formulated substrates on amino

acids in G. lucidum fruiting body (AL %)

EBAT 2GS ARJEECTT TSR Ty A e Ty B ST

Amino acids Formula A Formula B Formula C Formula C
éégﬁcgﬁi 1.029 0.987 1.034 1.007
Tﬁﬁ}:rfiﬁ?:c 0.691 0.694 0.701 0.653
%51% 0.568 0.595 0.561 0.593
Gluﬁiﬁcid 1.237 1.106 1.315 1.324
ﬁigg 0.538 0.501 0.537 0.487
E;ii% 0.563 0.541 0.572 0.512
Ef}% 0.671 0.648 0.637 0.642
?:f;,iﬁgz 0.020 0.021 0.023 0.019
é%/ﬁffi* 2.063 2.135 2.194 2.116
M%t%fi;e 1.297 1.268 1.294 1.283
iifi%: 0.513 0.525 0.564 0.531
iﬁ?ﬁ: 0.746 0.742 0.759 0.721
Tﬂjfuszﬁfe 0.317 0.304 0.321 0.309
Kﬁﬁﬁﬁf 0.423 0.426 0.437 0.418
Phenylalanine
*ﬁi;f:l@i* 0.581 0.576 0.582 0.571
éii%fe 0.324 0.285 0.319 0.296
ifg%:;zjfe 0.403 0.405 0.412 0.397
To%l%i&iﬁ)%cid 11.342 11.759 12.262 12.050
M\%%%FE'E 6.314 6.366 6.531 6.293
#iﬁ%%;igﬁi 55.669 54.137 53.262 52.224
TR AIER,

* essential amino acids.
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Table 5 Content of heavy metals in G. lucidum fruiting body A mgkg
ELJE RN IR TS IR AT EL AT B 5 v O bRiE
Heavy metal Formula A Formula B Formula C Formula D National Standard Green food standard
fift As 0.30 0.12 0.11 0.25 <1.00 <0.50
i Pb 0.08 0.52 0.46 0.50 <2.00 <1.00
7k Hg 0.02 0.03 0.03 0.03 <0.20 <0.10
i Cd 0.18 0.17 0.16 0.18 <1.50 <1.00
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