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ABSTRACT

Mushrooms are living organisms that produce a variety of bioactive compounds such as
polysaccharides, proteins, phenolics and terpenes, which have biological effects, for example, enhancing
immunity, reducing blood sugar, inhibiting cholesterol synthesis, and inhibiting cancer cell growth through cell
apoptosis, cell cycle arrest, suppression of cell migration, and more. Due to these properties, mushrooms
are considered to be a superfood for health, and their bioactive substances are often used as ingredients in
food and cosmetic products. Therefore, in recent years, numerous studies have been conducted to stimulate
growth and the production of bioactive substances in mushrooms, intended for supply to industries. This
review aims to explore the bioactive effects found in mushrooms, as well as the appropriate wave length of

artificial light to stimulate growth and the production of bioactive substances in mushrooms.
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Figure 1 Enhancing the production yield of bioactive compounds from mushrooms, along with their

associated health benefits, through the utilization of artificial light
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Table 1 Bioactive compounds from various mushrooms
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@ (Table 1)

Mushroom

(Thai common names)

Bioactive compounds

Bioactivities

References

Agaricus bisporus Flavonoids Anti-inflammatory (Moro et al., 2012)
(Hed-Kra-Dum)
Ganoderma atrum Fungal Antitumor activity via cell (Xu et al., 2016)

(Hed Ling Zhi Lueang)

Immunomodulatory

Proteins (FIPs)

cycle arrested at G1/S

transition

Ganoderma lucidum

(Hed Ling Zhi Dang)

Polysaccharides and

Laccases

Antioxidant, Antitumor,
Immunomodulation,

Antiviral

(Ahmad, 2019; Shi
et al., 2013; Wang
et al, 2006a)

Hypsizigus marmoreus

(Hed-Shimeji-Kao)

Ribosome Inactivating

Proteins (RIPs)

Antiproliferation

(Wong et al., 2008)

Inonotus obliquus

(Hed-Hing-Siberia)

Lanostane-type

Triterpenoids

Antitumor

(Handa et al.,
2010)

Lentinula edodes

(Hed-Hom)

Phenolic compounds and
flavonoids, Letinan, B -

glucan

Immunomodulation,
Antioxidant, Antidiabetic

and antibacterial

(Chowdhury et al.,
2015)
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Table 1 Bioactive compounds from various mushrooms (continue)

Mushroom

(Thai common names)

Bioactive compounds Bioactivities

References

Lyophyllum shimeiji Ribonucleases

(Hed-Shimeji)

Suppress proliferation of

(Zhang et al.,

hepatoma HepG2 cells and 2010)

breast cancer MCF7 cells

Pleurotus Lectin
citrinopileatus
Hed-Nang-Rom-See-

Thong)

Antitumor

(Li et al., 2008)

Pleurotus eryngii

(Hed-Nang-Rom-

Polysaccharides and
Laccases

Lhuang)

Antiviral and antitumor

(Ren et al., 2016;
Wang et al.,
2006b)

Pleurotus ostreatus

(Hed-Nang-Rom)

Ol-glucan, B-glucan

Anticancer

(Jedinak et al.,
2010; Wu et al.,

2011)
Schizophyllum Polysaccharides Immunomodulation (Yelithao et al.,
commune 2019)

(Hed-Kraeng)

woausaA1 3@ (Polysaccharides)
Aa & & A
wadusaa lsaiduluanainanasoenad
Ve @ L) Aaa A A o A
danuarunusz Inalaganuazi NI B aun e
FuRILaNA NI REENaR TN 136 Yinlwd
A A I3 o o A '
lamafinafusaa lidazldduiuluanadu i
Tihsdin wia wllng semaliliquani@meginn
' o A

LWANAIIN® (Wang et al, 2017) GIazwuLdu
fautlznauddyvaintiasAa lunnIzezn1s
winLaule ww swezladifon vIa lassaieuas
qaniAa (Phan etal, 2019) laangawaiwaiuaa i

Aa o = A A a
nilanudAny fa nauat (glucan) Saiduwaiusa

& A A o ¥
anlsadszinnuiandsznaudaoluanazasinna

a ' % A ' v

nalamSusdenu Tegwisnutiseantaidu
Ql-glucan, B-glucan Wio Q. B-glucan fansany e

ﬁdﬂiﬂ;&Iﬁﬂ:mﬂﬁ%mﬂ&iﬂ:m&lﬁﬂ PONINNRIINLIN

mﬂumjmgLmumwﬁﬂmmsngﬂ%é’l\aaaﬂm
mMuuanoas la inlidsdansiiunana vinld
u’%q'ﬂﬁfLLa:ﬁﬂmﬁﬂmnw%irm%amw (Renetal,
2012) lapanansnaangale i

Laduun (letinan) Slassaremelgnand
ﬂi:ﬂau"l,ﬂﬁfmiumqaﬁwmaﬂﬁiﬂmﬁmaﬂmﬁm‘ﬁ'
Fawrulay (1,3) B-glucan Iulassaismenan waz
fsoffidanuizning B-(1,6) D-glucopyranoside
$1wau 2 lutana dany 5 luana 283 B-(1,3)
D-glucopyranoside {378 latanaiszanm 400-800
Alaenasn lasiadunuinduaslsneunadusn
alsandgninistanwaianiteiivenldan
\Aanou (L edodes) (Zhang etal, 2001) &931n
mM3AnEIwLINEsasns S gnineianinle

wiordnlalaladesfia intedeukin-12 (IL-12)



13813INeImansuazinalulad yn1IngnspnyaImans 9 13 ayuf 1 2567 5

lﬁﬂszﬁumiﬁwmumamﬁmﬁ 2021 7Ra 8N W leod
WarndaaaNziSI ke (Zhang et al., 2016) wanani
HINUINAAWUUT 811 UAIITI8A T AL BLES
o & v A & a .a'i’l
ARDLAELADTOA IUFAINARBI LA BnnlgnFlums
ﬁﬁ@gﬁm‘%ﬁmwﬁ@LLa:mmméT’mawa’é‘meL@T
anaae (Ghorai et al., 2009; Yang et al., 2002)

Gl uan (schizophyllan) 1 uwad usaan lse

NULATIRIIIARIUNULAALWULAILTIUIANIA
luianafilannia (100-200 kDa) lasasviiaf
RUNIDENA LFNNAALATI (S. commune) WazaN

=3 A a ! a £ a
miﬂﬂmwmﬂﬂmﬂLLaumqmawumiuLaiuaiﬂaQu

v o

dunulasnizduminauauasadsadunlaIvia
wazRulwldsiia T-cell (Yu et al., 2018)

MmaLTH (ganoderan) Wusnsdsznauwe
suzsaalsanfn1slglunisnisuwndwiegng
HIUIU ENNNINRNA FAAINNABNVBILAARAUI BULAI
(G. lucidum) lapfinglasuazluswduasdiisznay
rldfinaluanavwalwgjuszano 20 Alamadu
nnMIanEwuIIMluausuildronunanosiia
%uagJJ'ﬁuiﬁsﬁuﬁLﬂuadﬁﬂi:ﬂauﬁﬂﬁﬁqvﬁ%a
Frnwdanunanwany i nazduszuunHduni
daduauyadae Frpantnanauazszey ol
\#aq (Bishop et al, 2015) waagudmasuzi5atan
lagaansuaadaanuadIdu proliferating cell nuclear
antigen (PCNA) 1vi1ninflun1531809 DNA
vnliipinsvasmadnyaisza: GUGT uasiiuns
LEAIDENVYBIHY bol-2 dwaiﬁl,ﬁﬂmimwju
NIZUIBNITHDURAIDAILDY (cell apoptosis) Tu
ROINARDY (Wang et al., 2019) iuan

LATEAY (Krestin) 1 uansusznaulwduse
m"l,i@"ﬁ'ﬁmuﬂszﬂaumaaiﬂiﬁuagjﬂi:mm
25-38% SNANIDENA LAINNLAARI LAIIINI LA
WISUNLY (Trametes versicolor) Sofimelowandu
i{ﬂmaﬂﬁiﬂaﬁau%aumﬂm B-(1.4)glucan Nn 9
@‘hmﬂﬂmaqaﬁ 4 maai{ﬂ@ﬁaﬂﬁiﬂaiuaﬂaisﬂﬁé'ﬂ

a28WKsz B-(1,6)-glucopyranosidic Saluaneldnan

aztsznaullan Uﬁ?@’lﬂﬂgiﬂﬁﬁ ugInlng e
oarfinanssfiadulsznoudis 1w wunlug
(mannose) 83" ilus (arabinose) lolaw (xylose)
w30 muanlag (galactose) IINMIANBININS
Famwnohiassduiianumaninlumanszduld
Wamsudalolaladiadfia interleukin6 (IL-6) #9na
ldiAamstesaauaLaIvaILsas ke (Fisher et al.,
2002)

\Wagusu (pleuran) ulwiusanlidoiia
Alaazansin lasflassadrodu B (1,31,6)-
D-glucan ﬁmmmaﬁ'@vl,ﬁmmﬁmqa Pleurotus sp.
L% LAAWINNID3 % (P. pulmonarius) LAWY
(P. ostreatus) UWaIAAWNINAR (P. eryngii) LD ueith
(Carrasco-Gonzélez et al., 2017) annmisnasaulu
pmEaaIN Lﬂuﬁﬂﬁmﬁ%‘f{um:mmﬁagjun‘mflu
APNILETY TTELIAN 3 LAaY WU STALVBLTAR
Qﬁﬁuﬁugaﬁuaﬂnﬁﬁfﬂﬁm@Lﬁanﬁﬂmﬁ BUNY
ﬂﬁjuﬁvlaj"lﬁ%'uﬂszmu (Bergendiova et al., 2011)
Tisiunsardlng (Proteins or Peptides)

wiaddTumldsduagdezunm 22-25%
Poasninuts GalusdunazdIndursoiad
AMANLATILEAFTNTLNN (Ma et al., 2018) leiur

waaLAs (laccase) Ldutaulaaflungw
multicopper oxidase Al 811N TUAUTURLATN
(substrate) ldwmezfia nlidguauianmeginiw
fwanwany NNMIANINQ UFNTANWT 1MWV
nlodusnnsianaldaniiawssy (P, ostreatus)
wmfw:ﬁqmauu”ﬁlumﬁ'uf@ﬂﬂil,v‘w"wﬁiwuaumad
Th5s Taududoni3vinenwues HIV-1 reverse
transcriptase UAZEUEIM RN WIBTITAS NS
wnu'le (Xu et al, 2011)

w@wndu (lectin) Lwlnalalysaumwuunnits
ITaaaIRARALTRA NNMIANBINLT Lanandl
Qmauu”aslumimim:éju toll-like receptor-6 ¥inl#
WiamInszdunigunuuas helper T-cell HING b

sansndudhizdudnisudlununasasle (He
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et al, 2017) wanINAGITNBNUINANGUAETA
NNRAREUIBAN (G. applanatum) Januiduinuae
imaRunIIi ldlng (HT-29) vildiiamanszdu
AITUIUMIE DURANLANDIUDILTAR (cell apoptosis)
LRZAANITUWNINTZANHVBILTARNLLSI (Kumaran
etal., 2017)

Fungal Immunomodulatory Proteins (FIPs)
LﬂunﬁjaJMiawum@Lﬁﬂﬁﬁim\ia‘fwﬂﬁﬂ anulys@n
duylulnayfu Gﬁaﬁnazaﬁ'ﬂ"ﬁmmﬁ@luaqa
Ganoderma sp. 1 UIﬂiauluﬂéju FIPs ﬁﬂmauﬁ &
Tumsrinlaulnlodimusunuazwas lolalasl
ganananeTha Lﬁa‘ﬁ'ﬁ):m:@jugﬁ@juﬁ’uuazﬂ'mﬂ
masgLavlavasmasuziiola annisdnen
lusdulungn FIPs saaiianiuiovauinios
(G. atrum) wuin 1Uséw FIPs fildanideniiadl
sansnsudimas aulavaassins adun e
lagaznyad; nansensaslumadisuszozain G1
§ S vhldmunngansydvlaveaaduzss
l@uazisanszuiumstasameTaa N5 ba luszay
\Iaa Wil (Xu et al., 2016) mm:ﬁiﬂﬁulumjw FIPs
YRILAARAUIA (G. microsporum) ﬁqmawﬁ’@'ﬁa:
TruissliiiamstesaauaileaTasNaSian
16" (Hsin et al,, 2015)

Ribosome Inactivating Proteins (RIPs) v
owlmiidanusansalumssusamnanuuedls
Tuloula mﬂﬂﬁmyj’azﬁiu%uﬁa%ﬂu rRNA aan
nmsfnsgnimeianwaaslusin RIPs fiana
laanniaidunad (F velutipes) LAadiuiu1
(H. marmoreus) Wag LRaTLu3 (L. shimeji) WU3N
Iﬂiﬁﬂ%ﬂ@'uf‘tﬁmflumminﬂﬁmﬂ”mauvlsnﬁﬁ
sanTasugInsinuuestawlsy HIV-1 reverse
transcriptase (Xu et al., 2011)

Auoan (Phenolics)
ssdenauluafnidusnswgniaiisiie
%ﬁaﬁﬁiﬂiaa%”waﬂi:ﬂau"lﬂﬁawyﬂamaﬂ%

(hydroxyl group) 8EiN9%aE 1 Waj IUALIIUAIBLLK

T (benzene ring) T9813UTznaUA NN
AN UWAANETRA bALA Wa1uasd (flavanoid)
nsataasendiunladn (hydroxybenzoic acid)
anwuu (lignan) Inlafsaa (tocopherol) "3 o
unw (tannin) tua% (Kozarski et al., 2015)
nnmsdnsquanifvesansdsznay
Auasnfianalaania inazuaa I AN LT
dadumaduziiy guanddlunisaanianiay
MIcaFUaYNAdIE %%amm”mﬁqﬁm‘%ﬁ 1uei
(Kozarski et al., 2015) 14 Mm@ (myricetin) 3w
(rutin) Y131 (naringenin) Lae LAIATHY (quercitin)
Panaldanniiawaus aues (G. lucidum) GIIEESIE
ludaduauyadasz NS UTIM IR NI UL
maamaa{mﬁmamiwmﬁamazm:@jﬂﬁlﬁ@ms
HOURRIUAILDIVDILTR (Saltarelli et al., 2019)
wannisnsUsznaufuednunemiia i asalsadin
(chlorogenic) Lae N3IA loSuin (syringic acids)
fanaldaniRauissuna (Pleurotus tuberregium)
iig UEANY A L34 DAUBUNABRITUATEY 3015
F3ITROALROA (anti-angiogenic properties) lasms
gl Eﬁ‘i &7 vascular endothelial growth factor (VEGF)
FonalAlTaa NS T URITMTUAZ B BNT I bl
wWewwauss laanneiydalyle Lin et al, 2015)
masin (Terpene)
wosdwdumslsznaulwinsiunouszing
lasaanananala lwAananssia wazlomuaua
NMNTINWLTL QuENAdadwouyad T §U 9
LTRRNZISS AAMIBNLEL LLa:ﬂ‘uf\aa}‘ﬁuﬂ%ﬁ (Juaw
(Ma et al., 2018) %amﬂumjuma%ﬂummmum
gantaidu lulwnasiu (monoterpene) tatnashn
(diterpene) lasinasDu (titerpene) uaztaaninastn
(sb nesquiterpenes) (Kour et al., 2022)
INMIANBIA UFUTANIITININ YD
Tulwnasduuaziganimesdufianaldainida
WTUNa4 (P. comicopiae) WuINilguauTaaaNT

NAG eI naan ke lueraaiualasniavinlwaanT
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Frpaamisniauasle SnrsanmInesauau
JuRua1835 MTT assay WUIIR1TAINE bR
anudunsdaimasiualasniaue RNINAYANT
wiAulaverasuziSswzSadaian (Hela)
WaLLTaRNZISIAY (HepG2) 16 (Wang et al,, 2013)
samsfiganifnivenldsnifiaianss
(F. velutipes) Hqmaautialunisdaduayyadas:
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Figure 2 The photochemical reactions induced by blue light affect certain physiological and energy

metabolism processes.
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(Table 2)
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Table 2 The impact of artificial light on the growth of mushrooms

Mushroom Light sources Results References
Hypsizygus Blue-LED (475 nm) Under blue light, the diameter was 22 mm, (Jang ef al,
marmoreus whereas under other light sources (yellow, green, 2013)

and red), as well as in darkness, it ranged from

14 to 19 mm. Additionally, the highest production

yield of H. marmoreus was observed at 135 g per

850 ml.
Pleurotus Blue-LED (455 nm) Blue light upregulated genes associated with (Xie et al., 2018)
eryngii photoreceptor, oxidative phosphorylation and

carbohydrate-active enzymes. The result showed

that fruiting bodies were visible within 10 days,

whereas no differentiated fruiting bodies were

observed in the group exposed to darkness.
Pleurotus Blue-LED (430— Blue light increased the growth rate of (Wang et al.,
ostreatus 470 nm) mushrooms by enhancing the expression of 2020)

genes involved in glycolysis, the pentose

phosphate pathways and shikimic pathway while

red light and darkness had the opposite effect.
Lentinula Blue-LED (450 nm) Blue light upregulated R-galactosidase and the (Kim etal., 2021)
edodes AT hook transcription factor, which are

associated with growth in response to stress,
leading to an increase in cap diameter but

inhibiting stalk growth.

LI UEIc A NAAONITHILES NN
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wazanIngnmaligany lasawizatnidiuas
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mﬂ'ﬁ'q@'ﬁ' 121 ppm WaBsufisuiumsmnziass
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USunaianding -2 LWed 97, 84, 79 Uaz 48 ppm

RERIT mm:ﬁmiﬁnmmwﬁ@miﬂs:nau

IwAusen 156 (exopolysaccharide) TN IINHRR
(P. eryngii) WunmslFuasdinGuas iU inaes
msﬂszﬂauwaﬁl,l,snmvl,iﬂwlﬁqaﬁq@ﬁ 455 mglL 9
qan’hmnwnmgm@hmmaﬁumﬁo 2 1911 Uaz3
Aoslawan1nzl3usaiis 8 10 (Jiun etal, 2013)
ﬁ'ﬂwﬁw"'awudnmﬁﬁﬁﬁummmmzﬁﬂﬁ \ians
URAIDONVDIE U 3-deoxy-D-arabinoheptulosonate
7-phosphate synthase (DAHPS) éf} sfutonlad ‘ﬁl
danluitinsgseniadaiin (shikimic pathway)

d' v & 09/' U > 6 a
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