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Effect of Selenium Biofortification in Cultivation Material on Selenium Content of White and Grey

Oyster Mushroom (Pleurotus ostreatus (Jacquin Fries) P. Kummer)
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Abstract
Oyster mushroom (Pleurotus ostreatus) is a popular edible mushroom due to its chewy texture,
deliciousness and nutritional value including high protein, low fat, and varieties of micronutrients. Selenium (Se) is
an important micronutrient that maintains proper function of various systems in human and animals, and delays
aging of cells. In fact, mushrooms contain more Se than other food crops, however, Se content of mushrooms varies
due to their growing substrates. This study aimed to increase Se content in two types of oyster mushroom,
white- and grey-, by utilizing Se-rich rice straw and Se fertilizer augmented sawdust as growing substrates.
The effect of substrate fertilization was examined using a Completely Randomized Design (CRD) with 10 replications,
consisting of 4 treatments (T1 sawdust, T2 sawdust+Se fertilizer 3 mg/kg, T3 conventional rice straw, and
T4 Se-rich rice straw). The results indicated that grey mushroom obtained from T1- and T2 substrates were not
significantly different in their size and yields, however, they exhibited increased accumulation of Se in their fruiting
bodies. Se content of white- and grey mushroom derived from T2 were 28,755 and 26,460 1Lg/kgDW, respectively,
which may indicate excessive accumulation, whereas, white- and grey mushrooms derived from T4 exhibited
Se concentrations of 114.28 and 189.08 ng/kgDW, respectively, which is probably a more suitable range.
Our findings revealed a potential for using Se-rich agricultural residues to produce Se-enriched mushrooms. It also
provided a new cultivation method for Se-enriched oyster mushroom production by Se biofortification for use as

quality raw materials for health food and supplement products.
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Table 1 Mycelium growth rate of the white and grey oyster mushroom on different cellulosic substrates with or

without selenium amendment.

Mycelium growth rate

Completion of mycelial growth (days)

Substrate (cm/day)

White Grey White Grey
Sawdust 0.63" 0.63" 28 28
Sawdust + Se 0.71° 0.73° 25 24
Commercial rice straw 0.55° 0.56° 32 32
Se-rich rice straw 0.63" 0.61° 28 29
CV (%) 5.44 5.20
F-test > *

Note: Mean values followed by the different letter in column were significantly different at 95% by DMRT test.

** = Significant at 0.01 level.

Figure 1 Mycelium at completely growth stage of the grey (upper row) and white (lower row) oyster mushroom on

different substrates of sawdust (A, E; mycelial growth of 28 days), sawdust amended with Se-fertilizer at

concentration of 3 milligrams/kilogram (B, F; mycelial growth of 24 and 25 days, respectively),

commercial rice straw (C, G; mycelial growth of 32 days), and Se-rich rice straw (D, H; mycelial growth of

29 and 28 days, respectively).
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Figure 2 Fruiting bodies of the white and grey oyster mushroom on commercial rice straw designated as

Pleurotus ostreatus TISTR_Post-01 (left) and Pleurotus ostreatus TISTR_Post grey-01 (right), respectively.

Table 2 Size of fruiting bodies of two consecutive harvest of the white oyster mushroom on different cellulosic

substrates with or without selenium amendment.

1% Flush 2" Flush

Substrate Cap Stalk Stalk Cap Stalk Stalk length

diameter diameter length diameter diameter (mm)

(mm) (mm) (mm) (mm) (mm)

Sawdust 43.77° 10.72° 45.80%° 35.29 8.41° 37.65°
Sawdust + Se 56.52° 12.16° 46.91° 43.65 10.88° 47.25°
Commercial rice straw 34.94° 7.80° 36.67° 36.09 8.72% 25.24°
Se-rich rice straw 36.26° 8.34° 41.75% 35.52 7.90° 39.47%
CV (%) 17.74 18.81 12.63 22.80 26.94 26.35
Fotost o o . ns . o

Note: Mean values followed by the different letter in column were significantly different at 95% by DMRT test.
** * = Significant at 0.01 and 0.05 probability levels, respectively. ns = non-significant.
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Table 3 Size of fruiting bodies of two consecutive harvest of the grey oyster mushroom on different cellulosic

substrates with or without selenium amendment.

1% Flush 2" Flush

Substrate Cap Stalk Stalk Cap Stalk Stalk
diameter diameter length diameter diameter length
(mm) (mm) (mm) (mm) (mm) (mm)
Sawdust 47.05° 11.69° 36.66 46.28 8.85 36.66
Sawdust + Se 49.37° 11.97° 36.62 45.15 9.10 37.65
Commercial rice straw 35.34° 8.54° 33.44 42.53 10.41 34.71
Se-rich rice straw 41.61%° 9.48° 38.63 45.35 8.79 39.75
CV (%) 20.31 21.94 11.74 18.96 16.98 15.21

F-test > * ns ns ns ns

Note: Mean values followed by the different letter in column were significantly different at 95% by DMRT test.

*k —

Significant at 0.01 level. ns = non-significant.

HANARARNLAALAZMTREANTAL T aNIRURAUITH

LﬁmmqsuéﬁmﬁﬁLW%UWT@@LW%VT»@ 4 gms wudn Winan@annanminguusn sty ansfnandnaeniialy
fufl 2 wazHALARRENTiATIAIT 2 {1 wudn Fagazannmeiing (gaef 3 uaz 4) Winandmaenidiaunndrianms
anTdeslfiena (Qmﬁl 148y 2) TneANARARN AT 2 g‘uﬁiiﬁﬁm 133.40, 129.29, 120.20 WAz 106.20 NFNFD
flaunnz (Table 4) M?‘@{@QLW’W@’]HWN?‘]]’VJ&%N@NaWﬂ'aﬂLﬁmN’mﬂ'jﬁ/@@L‘W’]Sﬂﬂﬂ%”l,al@ﬂiﬁﬂwﬂgl:%@ﬂﬂz 10.98-21.74
doubunndaidlelunarannenisians 2 fuluiasmzaasi 2 nudn faedugegeie 28,755 Tulaniusenlani
dhdnudie Geqeuansineanndagmzgasau 1 wazilanBouifaununndd denlunanannenfisanianmis
yledansanen (gradl 3) wazanrhednaddifiengs (gaefl 4) wod BanaEdidenlunsndneeniinangasi 4
ﬁngmd’]m'aﬂﬁmﬁvl,ﬁmngmﬁ 3 AnfluSeeas 157.62 (Table 4 wa Figure 3)

Table 4 Yield and selenium content of the white oyster mushroom fruiting bodies of two consecutive harvest from

different cultivating substrate with or without selenium amendment.

Yield (g/packet) Total Se (pg/kgDW)

Substrate

1% Flush 2" Flush Total 1% Flush 2" Flush Average
Sawdust 80.20 40.00™ 120.20%° 229.91° 170.84° 200.38
Sawdust + Se 73.10 33.10° 106.20° 20,550° 36,960° 28,755
Commercial straw 79.00 54.40%° 133.40° 48.71° 40.00° 44.36
Se-rich rice straw 71.20 58.09° 129.29° 106.10° 122.45° 114.28
CV (%) 24.73 34.49 14.51 42.80 35.60
F_test ns « o o o

Note: Mean values followed by the different letter in column were significantly different at 95% by DMRT test for yield and LSD test
for total Se.

*k K —
L=

Significant at 0.01 and 0.05 probability levels, respectively. ns = non-significant.
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Figure 3 Yield and selenium content of the white oyster mushroom fruiting bodies from different cultivating substrate

with or without selenium amendment.
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Table 5 Yield and selenium content of the grey oyster mushroom fruiting bodies of two consecutive harvest from

different cultivating substrate with or without selenium amendment.

Yield (gFw/pack) Total Se (LLg/kgDW)

Substrate

1% Flush 2" Flush Total 1% Flush 2" Flush Average
Sawdust 67.30 53.40 120.70 174.10° 138.03° 156.07
Sawdust +Se 67.30 45.60 112.90 27,990° 24,930° 26,460
Commercial straw 59.20 59.90 119.10 36.21° 84.02° 60.12
Se-rich rice straw 59.90 55.10 115.00 194.51° 183.65" 189.08
CV (%) 17.53 26.20 11.80 35.26 49.55
F-test ns ns ns * >

Note: Mean values followed by the different letter in column were significantly different at 95% by LSD test for yield and LSD test
for total Se.
** = Significant at 0.01 level. ns = non-significant.
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Figure 4 Yield and selenium content of the grey oyster mushroom fruiting bodies from different cultivating substrate

with or without selenium amendment.
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