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Study on different growth stages on nutrient content of Ganoderma sinense
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ABSTRACT: Objective To investigate the content of nutrients in different growth stage of Ganoderma sinense.
Method The fruit bodies of Ganoderma sinense in young mushroom stage, fast harvesting edge, closing edge, gray
bottom, and beginning to be dusted were collected, and then dried by the freeze-drying method. Next, the nutritional
components were analysised, and compared with hot air dried and mature period Ganoderma sinense and Ganoderma
lucidum. Result The effects of drying methods on the content of nutrients were analyzed: the results showed that the
contents of protein, crude fiber, total triterpenoid and zinc in lyophilized Ganoderma sinense were 12.7%-16.6% .

57.2%-59.9%. 0.829%—-1.050%. 26.7-33.2 mg/kg, which was significantly higher than hot air dried and mature
period Ganoderma sinense and Ganoderma lucidum. Analysis of nutrient content in different growth and
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development stages of Ganoderma sinense: the contents of total sugar, protein, total amino acid, iron and zinc in

young mushroom stage were the highest, which were 8.217%, 16.61%, 14.63%, 205.0 mg/kg and 33.2 mg/kg; the

relative content of linoleic acid were the highest, which were 69.3%. The contents of polysaccharide, total

triterpenoids, zinc in the grey bottom stage were 1.438%, 1.050% and 28.3 mg/kg. Conclusion The freeze-drying

method is more conducive to main the nutrition of Ganoderma sinense. The young mushroom stage and gray bottom

stage has better advantages in nutrients.

KEY WORDS: different growth stages of Ganoderma sinense; freeze-drying; nutritional composition
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Fig.l Different growth stages of Ganoderma sinense
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Table 1 Basic nutrient composition and content of Ganoderma sinense and Ganoderma lucidu
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A E AR A ZH 21 (Food and Agriculture Organization of
the United Nations, FAO)#fE ## A& 2 7 & JiL iR (essential
amino acids, EAA)/Z LR &1 (total amount of amino acids,
TAA)TE 40%Z25 70, EAA/AEDAH MR (non-essential amino
acids, NEAAYKT 60%1JE FILEEM . HaE 3 w4, fit
W FE & BEAA/TAA N 49.56%~56.79%, EAA/NEAA y
98.24%~131.44%, Ut IHAAE R E AR, HE
BEEEFNE. RS SH 17 R, 506
SRS, Hidh EAA 8 Fh, NEAA 9 Fi. SR FE S 9 EAA
&1, GS-A>GS-B>GS-F>GS-C>GS-E>GS-D>GS-H, )i H]
K2 EAA SEESTHIATHEMRZ, H GS-A EAA &%
i, NEAA & i i 2R IK Ik GS-A>GS-B>GS-
C>GS-F>GS-E>GS-D>GS-H, HH &2 1) NEAA &85
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GS-B., GS-C. GS-D. GS-E Z&ZHift ki TIH-6,9,12-—
TREIEIR . AR . IR IR S KB

Qb3 KRG 1% E % HLLT4i/% HE 5 /% KA 1% BB %

GS-A 7.07+0.060° 16.6+0.451* 57.6+3.700° 1.2+£0.019" 2.9+0.062° 8.217+0.238°
GS-B 6.16+0.031¢ 14.7+0.336° 57.2+2.848° 1.5+0.054¢ 2.0+0.076° 6.427+0.029¢
GS-C 5.24+0.057" 13.5+0.325¢ 59.9£2.950° 1.3+0.032¢ 1.8+0.045¢ 8.030+0.305°
GS-D 6.16+0.042¢ 12.740.225° 59.6+3.750° 1.7£0.032° 1.7+0.032° 5.550+0.637"
GS-E 5.44+0.047° 13.3+0.290¢ 58.3+3.651° 2.240.061° 1.940.059¢ 6.367£0.203¢
GS-F 6.61+0.021° 15.4+0.306° 32.5+1.447° 0.8+0.013% 3.1£0.092° 6.183+0.194"
GL-H 14.1£0.091* 9.28+0.197" 33.8+1.559° 2.3+0.085" 1.5+0.039" 7.647+0.214°

T AR T Bl B 18] (. 35 22 5%, P<0.05; n=3, T [Al.

®2 AEERZHARNEMEFRIRSE

Table 2 Functional components and content of Ganoderma sinense and Ganoderma lucidu

Qb3 L2 W% B % ST/ % SHE %

GS-A 1.192+0.047° 0.838+0.019¢ 0.194+0.007° 0.142+0.004°
GS-B 1.387+0.018° 0.884+0.045° 0.19140.004° 0.154+0.003*
GS-C 1.300+0.069° 0.829+0.054° 0.140+0.003¢ 0.103+0.004¢
GS-D 1.438+0.039° 1.0504£0.011° 0.172+0.002° 0.131+0.002°
GS-E 1.136+0.050" 1.049+0.057° 0.203+0.006" 0.152+0.001°
GS-F 1.212+0.103¢ 0.612+0.016" 0.131£0.003° 0.105+0.004¢

GL-H

1.439+0.038"

0.714+0.050%

0.164+0.005° 0.111%0.005¢
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Table 3 Content of amino acids in Ganoderma sinense and Ganoderma lucidum

BHEIRFNE /% GS-A GS-B GS-C GS-D GS-E GS-F GL-H
RIVZHAR 1.33 1.10 1.03 0.87 0.89 0.93 0.60
INER* 0.77 0.67 0.61 0.52 0.53 0.53 0.39
2254 1R 0.71 0.60 0.56 0.48 0.49 0.49 0.33
B 1.80 1.45 1.29 1.04 1.09 1.08 0.66
TR 0.75 0.63 0.58 0.50 0.52 0.55 0.33
N R 0.89 0.77 0.73 0.65 0.67 0.61 0.36
Jh 2 e 0.06 0.05 0.04 0.06 0.06 0.04 0.05
A TR * 0.77 0.71 0.66 0.56 0.57 0.60 0.38
AR 2.72 2.51 2.46 2.05 2.35 3.00 1.81
AR 0.51 0.51 0.48 0.41 0.43 0.46 0.29
Lo R 0.84 0.84 0.82 0.68 0.74 0.76 0.46
i 2 R 0.38 0.30 0.26 0.20 0.24 0.26 0.13
RN R* 0.60 0.54 0.50 0.42 0.45 0.46 0.30
LAY 0.78 0.65 0.60 0.51 0.52 0.50 0.25
HAR 0.33 0.27 0.25 0.22 0.23 0.21 0.11
T =R 0.63 0.54 0.48 0.40 0.43 0.44 0.22
it 2 0.56 0.48 0.47 0.41 0.43 0.44 0.25
TAA 14.63 12.62 11.82 9.97 10.64 11.36 6.92
EAA 7.25 6.48 6.17 5.20 5.65 6.35 3.93
NEAA 7.38 6.14 5.65 477 4.99 5.01 2.99
fi R S SR 6.76 5.66 5.34 4.44 4.82 5.50 3.40
2SR 10.03 8.56 8.02 6.67 7.23 7.98 4.76
EAA/TAA 49.56 51.35 52.19 52.16 53.10 55.89 56.79
EAA/NEAA 98.24 105.54 109.20 109.01 113.22 126.75 131.44
fiE R IR/ TAA 46.21 44.83 45.18 4453 45.30 48.42 49.13
2 AR ITAA 68.56 67.83 67.85 66.90 67.95 70.25 68.79

1 *FR AR EAA,

®4 REEFRZHREMBREEEANSE

Table 4 Relative content of fatty acids in Ganoderma sinense and Ganoderma lucidum

RE iR/ % GS-A GS-B GS-C GS-D GS-E GS-F GL-H
N R C14:0 0.3 0.3 0.2 0.1 0.3 0.6 0.4
+ TR C15:0 2.4 2.0 2.1 1.6 0.7 1.5 0.8
AR C16:0 1.2 11.1 113 12.8 16.3 215 143
FEHEMER C16:1n7c 0.7 0.6 0.6 0.8 0.7 1.1 0.6
+-E ik C17:0 1.4 1.1 1.2 0.8 0.5 1.6 0.6
F-ERRIEER C17:1n7c 0.9 0.8 1.0 0.8 0.4 0.5 0.3
TERRR C18:0 1.4 1.1 1.1 1.6 2.6 33 2.9
IR C18:1n9c 49 16.3 17.4 343 54.0 28.2 55.8
TR C18:2n6¢ 69.3 56.6 53.7 41.3 21.5 27.7 16.6
EJFEFR C18:3n3c¢ 0.3 0.3 0.2 0.1 0.1 / /
161 C20:0 / 0.0 0.0 0.1 0.1 / 0.3
JFE-11-— el R C20:1n9¢ / 0.1 0.1 0.2 0.2 / 0.4
Z—HiR C21:0 0.3 0.5 0.5 0.3 0.1 1.6 0.5
J5i-6,9,12-—filk = IR C20:3n6¢c / 0.3 0.4 0.3 0.1 / /
1IH R C22:0 / 0.3 0.3 0.2 0.2 / /
T TR C22:1n9¢ / 1.0 1.1 1.4 0.3 / /
FoAth 6.5 7.5 8.5 3.6 1.9 11.6 6.3

T /R AR I B
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22 FEBW RAEMESERNSHF

AFRAERKGBOA TR0 FOCREE . B B RS
WITE 549~680 mg/kg. 26.7~33.2 mg/kg Fl 211~274 mg/kg Z
B, SRS THTRE, b GS-A MRS Rfm, K3
332 mgkg, GS-A MEK THEMW T HR RS, N

TiH, NY/T 749—2018 { GO &) hxrgEaH
WEES . TA P EAE NS EEOR: #<2.0 mgkg, <
1.0 mg/kg, HIK<0.2 mg/kg, Bff<1.0 mg/kg, SFHHREEN
MIFGRAY . B, BOR . BB TR, 45 R hFE 5 nl,
BT GS-A XS BERGE, MmN ESES
EET NY/T 749—2018 HIHLRE, Xl RE AR KT |

205.0mg/kg . 3T H G A i £ T 4 A Y AR B2 A A A R R v AR A A K

x5 LZEFREHANIETRALE. EERREE(mg/ke)

Table 5 Content of major mineral elements in Ganoderma sinense and Ganoderma lucidum (mg/kg)

Jb3 £ B B B W it a HIR S
GS-A 1480 587 205.0 332 255 2.34 0.45 0.023 0.099
GS-B 1060 615 146.0 30.5 236 1.13 0.27 0.036 0.092
GS-C 1230 565 98.9 28.9 211 0.38 0.21 0.016 0.064
GS-D 1060 549 89.4 28.3 215 0.35 0.18 0.031 0.058
GS-E 1640 679 115.0 26.7 274 0.62 0.20 0.028 0.038
GS-F 400 680 202.0 26.0 340 0.94 0.15 0.011 0.260
GL-H 2060 438 106.0 10.4 87.2 0.60 0.18 0.034 0.096

34T it

LR EERGA IO, IR RAEEE
EERHEFRYIRDY, EAEREE R R, X b
BT R R E R 2, ABIESE AR T 5 2QAb B ) A
WrBE 2, SR 0 48 2 FR 2 -1 TR L,
R T HCE TR S A 25 5, R YRR A T & AR
PRI R

1T B R — Rl B A SR D, A K
TR O RO A B 8, o GS-A B BRI LA
o HYUERE T EEMREELYE, RREAL I IEES),
Wk, 282 A A K A A A P O A A e S B AR
PR, (ER T4 2 A RLET 2 o i 18 35 e T ML 2 2 Rk
2 BEHARKERPHEAR G R TRE ETHYE
P B S RGN, R R R i
ETHET 22 A2, H GS-D fl GS-E B8 =i & ik
F 1.050%H1 1.049%, & T EARE R ™ 17 FhR 2
BTG R, AT AR BT RE A AR L A KRBT BRI
WA —E R AR, 2 AR R AR B ) & i B
— B3, GS-E BrE B & i 0.203%, GS-B BrBemy
SO R R 0.154%. XM EASRA R P RITTAR
. REMRMEARN S REL, SREARRAEAR . %4
R KINEAARMEDRPI S TAA 1 45%%
o PIHE IR R AR R E O BT A 1, A 2
2. FEmR. RINEER. BaEik. HaEk. &2k,
HR . RNER . AR, L2 2y AR & i

TAA B 68% /A, HHEE 2 A ER B & e TIRE,

GS-A MZGHE SR T 10.03%, M HL2 h AR
B B R 57 0 SR AR IR ) B . IR A
MR BEHLREAHOC, FERR NIRRT, hik 4 TAI%Y
HREA R IR RO AR . ) T 2% AR 4 AR
WA R A A S AR BRI RE AT AR, RS F
BT YEICER, S A, AR R E .

BBk B BE, JLrh VR TS S B REYE T A
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