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Suitable conditions for production of beta-glucan in oyster mushroom fruiting body
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Abstract

This study examined suitable conditions for enhancing yield quality of fruiting bodies and beta-glucan in Oyster for
treatment to reduce the risks of gout attacks. Suitable conditions depend on many factors, such as the strain of
mushroom, substrate and growth condition. Mushroom strain were selected and mycelium growth conditions optimized
for medium type, pH value, temperature under laboratory conditions and substrates for 7 formulations of mushroom
house conditions. After that, mushrooms were harvested and the nutritional value, mineral and beta-glucan contents
were analyzed. The results indicate that GYE, pH 7 was a suitable medium for growing oyster mushroom at 25 °C.
The TISTR-Agr PPU 009 strain cultivated on a formula (sawdust mixed with rice straw) produced the highest dry
mushroom weight (55.17 mg/g). Moreover, it had good quality and higher nutritional value compared with cultivation

on other substrates.
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Study of Suitable Conditions for Production of Beta-glucan in Oyster

Mushroom Fruiting Body
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Cultivation substrates and supplements for 3 strains of Oyster mushroom production

Cultivation substrate

Formulations

and supplements (kg)

1 2 3 4 5 6 7
Fresh sawdust 100 100 - 50 - 50 100
Old sawdust - - 100 - 50 50 -
Straw - - - 50 50 - -
Rice bran 6 6 6 6 6 6 5
Fermented deep sea fish (cc) - 200 - - - - -
Sugar 3 - 3 - - 3 -
Corn powder - 3 - - - - -
Calcium carbonate 1 1 1 1 1 1 1
Gypsum - - - 1 1 - 1
Magnesium sulfate 0.2 0.2 0.2 0.2 0.2 0.2 0.2
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Table 2

Study of Suitable Conditions for Production of Beta-glucan in Oyster

Mushroom Fruiting Body
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Figure 1 Mycelium growth rates (cm/Days) of 10 strains
Oyster mushroom on commercial substrate formulation
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Fresh weigh and quality of fruiting bodies of 10 strains Oyster mushroom cultivate on commercial substrate

Mushroom species list Fresh weigh (kg)

Cap diameter (cm)

Stalk diameter (cm) Stalk length (cm)

PPU001 1.692° 6.45' 1.00° 6.10°
PPU002 1.590° 6.12° 1.13° 5.95°
PPU003 1.382° 6.10° 1.14° 6.26°
PPU004 1.671° 6.08° 1.10° 6.46°
PPU006 1.682° 6.87° 1.00° 6.44°
PPU007 0.989° 7.23° 0.98" 5.57°
PPU009 1.798° 7.96° 1.15° 6.65
PPU010 1.689° 7.12° 1.10° 6.42°
PPUO011 1.790° 7.85° 1.16° 6.51%
PPU012 1.774° 7.54° 1.10° 6.54™

Note: Numbers followed by the same letter in vertical do not significantly different from each other at 95% by DMRT test.
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Figure 2 Fruiting bodies characteristics of Oyster mushroom cultivate on commercial substrate formulation
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Mushroom Fruiting Body

Table4  Mycelium density of 3 Oyster mushroom strains on different medium at pH 7
Mushroom strains
Medium
TISTR-Agr PPU 009 TISTR-Agr PPU 011 TISTR-Agr PPU 012

V8 +

GYE +++
MA ++
CWA ++
PDA +++

Note: + (Scanty), ++ (Moderate), +++ (Abundant)

Table 3  Mycelium growth rate (cm/days) of three Oyster mushroom strains on various media at different pH values
pH values
Mushroom strains Media
5 6 7 8 9 10
TISTR-Agr PPU 009 V8 1.21° 1.21° 1.21° 1.21° 1.21° 1.21°
GYE 1.21° 1.21° 1.21° 1.21° 1.21° 1.21°
MA 1.16™ 1.21° 1.21° 1.21° 1.21° 1.16™
CWA 0.95 0.95% 0.95% 0.95% 0.95°% 0.95%
PDA 0.90°° 0.91° 0.93% 0.92° 0.93°¢ 1.01%
TISTR-Agr PPU 011 V8 1.21° 1.21° 1.21° 1.21° 1.214° 1.21°
GYE 1.07° 1.07° 1.16%° 1.07° 1.11™ 1.11%
MA 1.07° 0.98" 1.02%* 0.88° 0.95%¢ 1.06*
CWA 0.95°° 0.98* 0.98% 0.98 0.98% 1.21°
PDA 0.92° 0.95% 0.95% 0.91° 0.95°¢ 1.06
TISTR-Agr PPU 012 V8 0.73" 0.71" 0.71" 0.71" 0.71" 0.71"
GYE 0.60"* 0.66"* 0.71" 0.66" 0.66"* 0.66"*
MA 0.53" 0.58"% 0.53" 0.62" 0.62" 0.53"
CWA 0.574" 0.57™ 0.52" 0.53" 0.54"" 0.52"
PDA 0.67" 0.66"* 0.61%" 0.58"™ 0.61" 0.54""

Note: Numbers followed by the same letter in vertical do not significantly different from each other at 95% by DMRT test.
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25 Uaz 30 pIALTALTE @IUMNRAN 20 BIANTALTY
fanwmzu nudwitaunia lummxﬁqmﬁgﬁ 35 834N
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duilisiindydemaeiyreadulouszmaadydivla
vaneniFailuatnibs aaudszanduloaunssiafanan
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283 Adebayo-Tato et al. (2011) wuiwqm%gﬁﬁmmmw
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Table 5
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Mycelium growth rate (cm/days) of three Oyster mushroom strains at different temperatures

Mycelium growth (cm/days)

Mushroom strains

20°C 25°C 30°C 35°C
TISTR-Agr PPU 009 0.91 1.02% 0.99%° 0.50°
TISTR-Agr PPU 011 0.81% 1.07° 0.91% 0.50°
TISTR-Agr PPU 012 0.73° 0.71° 0.57° 0.50°

Note: Numbers followed by the same letter in vertical do not significantly different from each other at 95% by DMRT test.

4. "'mqm'lzﬁ'mmmmiaﬂ%mmwaNﬁmmz
Qmmwmamamﬁﬁ

a’mmmww:LgﬂaLﬁulsLﬁﬂuui'a@lLW']:"?'iLLmn@i'm
7 ga3 \Holfunanda wuidawsinr 3 mﬂﬁmf
(TISTR-Agr PPU 009, 011, 012) Tina lulufiemaidenin
fla ﬁﬂ‘%mmﬁmﬁnmmé‘smnﬁqmﬁamw:nui’a@;L‘m:
gmﬁ 2 Ja9adafe ;j{m"?i 1 U8z 4 @NEGU (Table 6)
Taslsiwinaaaaslugis 1.885-2.464 Alany luvms
ﬁqmmwmamamﬁ@luu@iazgmﬁmmLmﬂ@mﬁuama
Iipindyneada laogasii 2 Wiganiwaenlassw
laun Lﬁumuguﬁﬂmwmn@aﬂ, MuAaN UaZAIY
maﬁm@aﬂﬁﬁqm flenaapwiiiy 6.93, 1.33 uaz 6.78
LIBALNAT ATURIAL Lﬁam‘%ﬂuLﬂﬂwawﬁmazqmmw
@amﬁ@ﬁvléjlmwia:gm wuindilasefiAeadosdonts
LIIYUBTHANE® ﬁuﬁai’a@;mn: UAZDINILEIN TFQLNIE
gmﬁ 2 §Taqnande Hideusnemnlnainfouifinarwns
1§31 Ao TvinanUameatingn uazdn Inauasziua
I@mglnﬁil'ﬂ%"amwmnﬂmﬁqmmmammsﬁLﬁ@]ﬁaami
wu uaaidoy lulasian weawaTa uazgasluu (Aiwivo
ANDI9§IIA, 2551) TrodIaIUNIIIYVaILElY Lazny
gi9aan vlildnantags Snvsiioawin T lnatly

Table 6

formulations

Usznaudauilsihens usslusdudaduiounsslulasian
wasunaIAUean Muiisinlnefivaaiuliznay
drunguiraglad (cellulose) dinalwiAaainadulyld
auyInt (Rambey et al., 2019) ‘saaaamﬁagmﬁ 18779
wantiuiides wazidusinanatesas 3 Wuamsiasy
XOAABINUINWITHVEY Erkel (2009) Nasadtdnlauan
aianar 1 aluTsquniziianauie WUIWaNAaLA ALY
Fuathaftuidn LﬁaLﬂ%UULﬁﬂuﬁugmmuqu T
ﬁgmﬁ 4 ﬁagmﬁa@ﬂ’%mm"flﬁammzwawﬁumaﬁnﬁ
Lﬂui’aqmﬁaﬁomamimwﬂué’mﬂd’su 1:1 susnLAn
nanAaaanialdaiadtoidyneaiadenuidoiu
95% iilasanwsdidsznaudsiadsurssnin g laun
iwaglas ouaz 35 walioaglas Jauar 18 uazAnfiu
Souaz 15 uanstsznevdunidlszinnanslulaiasa
Faduunasarmsfltlunnesyidulazesruaziiia
(Jiang et al., 2011) uaziiialSuuifiouifiar 3 Gt
azAnldiniauaiaoius TISTR-Agr PPU 009 lu
fa’a@;mﬁzgmﬁ 2 waNNANANAAFILTY T9flgmnn
@aﬂiﬂmma‘ﬁ'qﬂ lasdnwazaaniiaazinuinaanuuia
Tng v LLa:ﬁﬁLﬁu@mﬁuLﬁawaxuui'aqﬁLmﬂ@mﬁu
(Figure 3)

Fresh weigh and quality of fruiting bodies of three strains Oyster mushroom cultivate on different substrate

Formulations Mushroom species

Fresh weigh (kg)

Cap diameter (cm) Stalk diameter (cm) Stalk length (cm)

1 TISTR-Agr PPU 009 2.122+0.281° 6.43+0.454° 1.13+0.051° 6.52+0.125"
TISTR-Agr PPU 011 2.01240.272° 6.94+0.117° 1.29+0.033* 6.52+0.121
TISTR-Agr PPU 012 2.259+0.240° 6.900.239° 1.24+0.040"' 6.50£0.125"
2 TISTR-Agr PPU 009 2.464+0.133" 6.93+0.124° 1.33+0.031° 6.78+0.102°
TISTR-Agr PPU 011 2.329+0.163" 6.88+0.262° 1.2740.041% 6.63+0.123"

TISTR-Agr PPU 012 2.339£0.171°

6.83+0.357% 1.28+0.032° 6.53+0.253"

3 TISTR-Agr PPU 009 1.372+0.282 6.42+0.539° 1.19+0.082%" 6.25+0.323
TISTR-Agr PPU 011 1.469+0.281' 6.34+0.517°° 1.17+0.061" 6.18+0.326°
TISTR-Agr PPU 012 1.378+0.271’ 6.37+0.541° 1.21+0.061°" 6.21+0.321
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Table 6

formulations (cont.)

Study of Suitable Conditions for Production of Beta-glucan in Oyster

Mushroom Fruiting Body

Fresh weigh and quality of fruiting bodies of three strains Oyster mushroom cultivate on different substrate

Formulations Mushroom species Fresh weigh (kg)

Cap diameter (cm) Stalk diameter (cm) Stalk length (cm)

4 TISTR-Agr PPU 009 1.885+0.290°

6.82+0.297%° 1.27+0.043° 6.63+0.231%°

TISTR-Agr PPU 011 1.978+0.27%

6.59+0.521% 1.26+0.044°°% 6.58+0.254"

TISTR-Agr PPU 012 2.025+0.281°

6.72+0.291™ 1.25+0.041°°°% 6.59+0.251%

5 TISTR-Agr PPU 009 1.046+0.310" 6.23+0.509° 1.13+0.063° 6.19+0.321°
TISTR-Agr PPU 011 1.028+0.281' 6.28+0.471° 1.21+0.053%' 6.02+0.461°
TISTR-Agr PPU 012 1.102+0.311" 6.22+0.425° 1.18+0.091°® 6.13+0.355"

6 TISTR-Agr PPU 009 1.827+0.242'

6.71+0.309" 1.24+0.041° 6.45+0.301%

TISTR-Agr PPU 011 1.739£0.235°

6.68+0.417° 1.23+0.053' 6.51+0.254"

TISTR-Agr PPU 012 1.738+0.272°

6.59+0.420% 1.21+0.053° 6.47+0.258"

7 TISTR-Agr PPU 009 1.404+0.24 6.47+0.415% 1.20+0.055' 6.32+0.261%
TISTR-Agr PPU 011 1.529+0.25" 6.62+0.402° 1.2140.053%' 6.28+0.323"
TISTR-Agr PPU 012 1.538+0.28" 6.37+0.504° 1.21+0.054° 6.29+0.326°

Note: Numbers followed by the same letter in vertical do not significantly different from each other at 95% by DMRT test.

Formulation1

Formulation 2

Formulation 3

Formulation 4 Formulation 5

Formulation 7

Formulation 6

Figure 3 Fruiting bodies characteristics of TISTR-Agr PPU 009 cultivate on different substrate formulations
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lsalfig wia ﬁﬁw-ﬂguﬂu%uLﬂuﬁfﬁﬂﬁuﬁiﬂﬁqw%{mq
%amw%aLﬁm‘*ﬁaaﬁmzuugﬁ@fuﬁmmzﬁ’mmsé’nLm_|
(Finimundy et al., 2013) fFanaganitmIwzanion
Lﬁﬂgmﬁue] p89INRBAIATYNIRDG (Table 7) Bach et al,,
(2017) na1AN mmLﬁu"ﬁumadﬁﬁw-ﬂguﬂmmnd’mﬁu‘lﬂ
MW ERUE IFQINE (C:N ratio) wazAMNANYIDIA
AanLAA Sﬂﬁv‘amﬂﬁuﬁ: TISTR-Agr PPU 009 91n3&qLNz

gmﬁ 4 ﬂ'\‘imlﬁﬂ%mm"uaat.dm@ga’rmmé’n UAZLIDN

J Sci Technol MSU

lui'aquwzgms'Sus] e Taglanzagnedelsunmuas
Twunadon (K) Waalwe (P) uazuunili@an (Mg) (Table
8) 6’1’;\1Lflml,i'm@;mmmé’nﬁ;ﬁm']m‘hLtﬂu@iaiwmﬂ 778
MIinawasnauiauarsrUUUTEamMans g aananw
aulafia AruQUIzALABIATLADTOR ugrudiznoud
A VINITQNUANY TAuNTZdUNITINNUY agtawlmal
AINDU NIUMIWINAIWENTAIMT LAZNIFILATIZA

Tus@u (ana AiTus uazame, 2562)
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Table 7  Nutritional value of 3 strains Oyster mushroom cultured on different substrate formulations.
Nutritional value Beta glucan (mg/g)
Formulations Mushroom species dry cell weight
Protein (%) Carbohydrate (%)
1 TISTR-Agr PPU009 15.88+1.02% 47.07+3.04’ 40.32+1.23
TISTR-Agr PPUO11 16.95+1.22°" 47 14+2.88" 43.21+1.20'
TISTR-Agr PPU012 16.95+1.50°" 45.332.42" 40.6522.42%"
2 TISTR-Agr PPU009 21.11£1.20° 56.91+2.02° 49.22+3.07°
TISTR-Agr PPUO11 20.10+1.44° 49.00%2.46%" 47.89+1.32°
TISTR-Agr PPU012 20.13+1.56" 50.95+3.21% 49.58+2.18°
3 TISTR-Agr PPU009 17.53+1.20° 48.67+4.21" 27.59+1.62™
TISTR-Agr PPUO11 17.79+1.35° 49.3543.56" 30.211.24"
TISTR-Agr PPU012 16.58+1.38" 49.25+3.98" 26.70+2.45™
4 TISTR-Agr PPU009 26.62+1.13° 50.16+2.89°" 55.17+1.36
TISTR-Agr PPUO11 22.54+1.49° 52.13+2.43% 53.53+2.03°
TISTR-Agr PPU012 21.79+1.52% 51.12+¢2.51% 49.75+1.28°
5 TISTR-Agr PPU009 17.25+1.70° 54.05£2.70° 37.40+1.53
TISTR-Agr PPUO11 21.12+1.50° 52.46%1.99° 30.562.12"

TISTR-Agr PPU012 21.87+1.33% 51.24+4.62% 27.69+2.40™

6 TISTR-Agr PPU009 15.67+2.21" 48.55+3.50" 25.75+2.38%®
TISTR-Agr PPU011 15.62+1.98% 42.05+2.60° 28.48+2.50'
TISTR-Agr PPU012 14.59+1.70' 44 56+2.46™ 25.45+2.70°
7 TISTR-Agr PPU009 15.42+1.50™ 43.33£3.34° 41.62+1.53°
TISTR-Agr PPUO11 15.63+1.46™ 45.36+3.26™ 40.25+1.56"
TISTR-Agr PPU012 15.74+1.48% 46.34+2.76" 41.29+1.70°

Note: Numbers followed by the same letter in vertical do not significantly different from each other at 95% by DMRT test.
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