Assessment of nutrient elements, chemical composition, and antioxidant activity of
Ganoderma lucidum

Introduction
Ganoderma lucidum is a high medicinal value mushroom have been widely used in the Far
East countries especially in traditional Chinese medicine as promoting human health and
treatment of many diseases. Nowadays, many published studies have established it contains
a high source of nutraceutical and pharmaceutical substances withggotent and unique
properties as immune suppressors, hypercholesterolemic agents, or coadjutant treatments in
diseases such as cancer, hypertension, insomnia, anorexia, dizziness, and chromic hepatitis,
among others. This species is rich in several bioactive compounds (ove pounds)
mainly, including polysaccharides, triterpenoids, steroids, fatty acid
nucleotides, proteins, and alkaloids. Herein, the fruiting bodies of G. IuGi
in terms of nutritional value and chemical composition_analysi
antioxidant activity of extracts from the fruiting body.

were studied
r assessment of

Materials and methods
In order to detection of nutrient elements, the saniples were homogenized by microwave
digestion (Milestone Ethos, Germa%/Mith 000 maximum power and further
characterized using Inductively coupled plasma optical emission spectroscopy (ICP-OES).
Biochemical molecule contents were character AdQuity Ultra-Performance Liquid
Chromatograph (UPLC, Waters) coupled to iod&arfaygetector (PDA, Waters) and
an electrospray ionizatiom, quadrupole time-offlight Tndem mass spectrometer (ESI-
QTOF/MS; Waters). Inard
methanol 80 % (MEand ho
Six different ingi
ABTS, DPPHr,'s‘
power (
analysis

ination of antioxidant capacity including
oxide (NO) free radicals scavenging, iron-reducing
activity (ICA). The data were analyzed by one-way
and the means were separated by the Newman-Keuls
raphPad Prism 8, San Diego, CA, USA)). All data were
rd deviation. P < 0.05 values or less were considered to indicate
a statistically si difference. Furthermore, Half-maximum inhibitory concentration
(IC50) values for each assay were calculated from linear or logarithmic regression using
Excel software.

Results and Discussj
G.lucidum was characterized in terms of nutritional value and chemical composition.
Generally, to study the nutraceutical value of G.lucidum, 14 elements were analyzed by ICP-
OES. Amongst the macronutrient group, phosphorus and potassium (2910.8 and 1510.8
mg/kg dry matter) and in the micronutrient iron and zinc (8.5 and 7.74 mg/kg dry matter)
have the highest amounts, respectively. In terms of biochemical compounds, totally 37
compounds were identified in which Ganoderic acid was observed as most abundant
(15890.1 + 232.1 pg per g dry matter) followed by Sinapic acid and Succinic acid (2011.4 +
28.11 and 1505.33 &+ 31.5 pg per g dry matter) were the predominant compounds. The results
of antioxidant assays clearly revealed that, the methanolic extract proved to have higher



antioxidant potential than one corresponding hot water extract for all assays. In ABTS radical
scavenging activity assay, ME with the best antioxidant activity (1C50,48.46+2.42 ug/ml)
had a higher activity which was significantly different (P < 0.05) from HWE (163.51+4.51
pg/ml). For DPPH assay, radical scavenging capacity was dose-dependent and 1C50 values
of ME (111.93£1.39 pg/ml) and HWE (213.48+5.42ug/ml) was a significant difference (P <
0.05). In FRAP assay, The highest level of iron-reduction was observed in the highest level
of ME(IC50, 308.13+4.13 pg/ml). This extract had higher iron-chelating activity (IC50,
671.75£5.66 pg/ml) as well. These values in both assays were significantly more potent than
HWE (P <0.01). In SO assay, ME extract (IC50, 488.8+7.38 pg/ml) and HWE (IC50,
645.92+5.48 pg/ml) showed no difference significantly. In addition, inf§the NO assay, both
extracts released slight weak activity for neutralization of nitric oxide radicalg, however, the

(IC50, 1343.2+10.6 pg/ml) that was significant (P <0.01). The results cl idicate that
different solvents used in this study significantly affectedg@ntioxidan
biochemical contents.

Conclusion
G. lucidum, as a high medicinal value mushroom, proved is i ant source of nutrients
and antioxidant compounds such as terpenoids, especially t 1ds, and polysaccharides.

The free radical scavenging properti d and iron-chelating inhibition of G.
lucidum seemed to be correlated %heno ounds and triterpenoids mostly.
Therefore, based on the nutritional and™bi [ i

antioxidant power, this mushroom possess

ient&tential that reflects positively
on its health benefits. A A\ N

A\
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Table 1- Analytical view of the nutritional profile of G.lucidium Fruitbody by ICP~

yole (0554510 5 (Mo) s o clile
Elements Concentration(mg/%
P 2910.8

K 1510.

Ca 479.8
Mg 356.5
Na

S
Fe
Zn
Cu
Mn
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Table 2 Identification and quantification of biochemical compounds in G. lucidum fruitbo

SN IHES G PRES
UPLC-MS

S5 Sl 5 sl (1 35 i — UPLCESIMSN gy C ESI-MS
Phenolic Constituents Found value(pg/g) ‘(M"“) ‘5"3? obj

RT (min) [M-H] (m/z)
Malic acid 311.0+46.2 133.11
Quinic acid 65.2+ 8.1 191.1
Succinic acid 1505.33+ 31.5 117.018
Ganoderic acid 15890.1+232.1 191.111
Pyrogallol 1.24 125.11
Gallic acid 1.33 168.5
Pyrocatechol 1.95 109.028
3-4-Hydroxybenzoic acid 2.01 153.11
Catechin 221 289
Chlorogenic acid 2.37 353.212
4-hydroxybenzoic acid “ 2.8 137.15
3-Hydroxybenzoi@%‘ 2.83 137.025
Esculetin ‘ 440+23 3.03 177.018
Vanillic 201.33+£16.3 3.13 167.036
Syringic aci <LOD 3.17 197.045
Caffeic acid 52.5+8.12 3.19 179.035
Epicatechin <LOD 3.84 289.064
4-Hydroxycinnamic <LOD 454 163.042
3-Hydroxycinnamic aci 310.0+ 184 4.56 163.042
Rutin <LOD 471 609.1
Sinapic acid 2011.4+28.11 4.88 223.061
Ferulic acid 374.2+20.0 5.05 193.05
2-Hydroxycinnamic acid <LOQ 5.14 163.042
Tannic acid 693.11+ 15.94 531 1700.08
Naringin 4335+11.0 5.84 579.173
Benzoic acid 34+0.2 5.97 121.031
Quercitrin <LOD 6.02 447.12
Hesperidin 7312+6.2 6.24 609.172

Rosmarinic acid 21.0+5.1 6.94 359.054



4-Hydroxycoumarin 913.0+ 86.0 7.04 163.042

Salicylic acid 18.90+4.1 7.38 137.025
Resveratrol acid <LOD 8.24 227.072
Luteolin <LOD 8.87 215.04
Quercitin <LOD 9.11 301.112
Naringenin 3.70+0.2 10.77 271.161
Hesperetin 294+0.21 11.04 301.315
Kaempferol <LOD 11.12 285.24
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Table 3- IC50 values of G. lucidum Extracts by six antioxidant activity assays

) (5 e 2 P25 955%) 5 Jé;';;b Fheclle
oy T g PValue
ME HWE
ABTS  48.46+2.42 163.51:4.51 0.0155*
DPPH  111.93+1.39 213.48+5.42 0.0433*
FRAP  308.13+4.13 522.44+2.14 <0.01"
ICA 671754566 860.72+8.2 <0.01"
NO 1189.548.5 1343.2+10.6 0.0901"
SO 483.8+7.38 645.92+5.48 <0.01"
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