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The Study of the Culturing Conditions and Mechanismof Accumulating Selenium by
Pleurotuse ryngii Cultured on Liquid Medium
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Abstract: The accumulating Selenium culturing conditions and mechanism by Pleurotus eryngii was studied by adding Sodium
Selenite into the fermentationmedium in this experiment. Seleniumcontent inmycel iawent upwith the Se content in fermentation
culturemedium, stabi lized at 40ug/ml Se, the biomass was suppressed by adding the Sodium Selenite. Inthiscondition, the content
of Se in the mycel ium got 1253.5519/g. The SOD and POD activity increased with Se concentration. It got respective highest value
at 30ug/ml and 40ug/ml Se. The organic Se was 98% to total Se in the mycelium. There was 1360.66ug Se in every gram soluble
protein. The amino acid to total myceliumwas increased 19.68% than CK"s when adding Se in the culture medium. The Cystine
was the only amino acid that decreased when adding Se to the culture medium. It just got 86.36% of ck"s. Thiswas in according
wi'th the mechanism that Se substituting S of the Cystine in the protein. The effects of six kind of additive to the Se accunulating
were comparedwhich including cellulose, starch, Methionine, peptone, citricacid, andglycerin. Itwas found that glycerinwas
best for accumulating Se. The other conditions benefit to accumulating including: initial pH6.0, 20°C, 18% inoculation and 80ml
medium filled ina250ml conical flask.
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Fig.1 The culture curve of Pleurotuse ryngii

2.2

0(CK)~ 10. 20. 30. 40. 50ug/ml

1, 1 )

, 50rg/ml

SOD . POD

S0OD . POD
, SOD
30ug/ml

’

[121,



2005, Vol. 26, No. 11 151

1
Table 1 The effect of Se accumulating by adding different content of Se to the culture medium
(ug/ml) ck 10 20 30 40 50
(/L) 9.61+1.0 8.244+0.27 7.994+1.20 7.22+1.49 6.94+1.07 6.96+1.10
(ug/g) 118.04+5.20 364.30+11.70 758.80+43.48 1161.03+51.42 1253.55+53.66 1078.66 +29.42
(ug/L) 1134.67+118.04 3000.74+98.36 6062.81+910.56 8382.64+1729.93 8693.37+1341.29 7573.38+1186.53
(%) - 30.30 30.31 27.94 21.73 15.15
(%) 95.38 97.05 98.62 98.52 98.61 98.55
%) 4.62 2.95 1.38 1.48 1.39 1.45
SOD(1V) 4010.6 5811.81 5724.74 6004.63 4277.80 4376.18
POD(1U) 14.45 15.06 22.28 21.25 15.20 9.44
2
Table 2 The effect of additive to the Se accumulating
(o/L) 9.9240.44 8.611+1.85 4.38+1.09 9.44+1.83 10.15+1.53 9.784+1.23 6.7410.091
(ug/g) 1333.55+102.83 1920.49+10.4 2103.36+23.97 1356.95+107.32 1157.571+86.96  1419.87+58.84  1183.46+7.47

(ng/L) 13228.82 +586.76 16535.42 £ 3552.90 9212.72 & 2292.11 12809.61 + 2482.22 11749.33 £ 1771.08 13886.33 + 1745.37 7976.52 + 1076.95

23 4
Table 4 The effect of amino acid composition by Se accumulated
Q) / )
40w g/ml
g ®
’ ° 0.63 0.80 126.98 6.74 7.15
, , 0.29 0.37 127.58 3.10 3.30
0.34 0.41 120.59 3.64 3.67
0.86 1.11 129.07 9.20 9.92
’ 0.37 0.47 127.03 3.96 4.20
’ o 0.53 0.69 130.19 5.67 6.17
2. 0.22 0.19 86.36 2.35 1.70
24 0.61 0.77 126.23 6.52 6.88
) 1.29 1.40 108.53 13.79 12.50
> 0.51 0.61 119.61 5.45 5.45
, , 3.4, 0.80 0.90 112.50 8.56 8.04
3 0.63 0.64 101.59 6.74 5.72
’ ’ ’
0.75 0.87 116.00 8.02 7.78
° ’ 0.29 0.39 134.48 3.10 3.49
’ 0.37 0.47 127.03 3.96 4.20
237.71ug/g, , 0.13 0.17 130.77 1.39 1.52
0.40 0.50 125.00 4.28 4.47
1360.6619/g. ) ’ 0.33 0.43 130.30 3.53 3.84
) 9.35% 11.19%. 9.35 11.19 119.68 100 100
(Ser+Gly+Ala) 13.27%
14.04%; (Glu+Asp)  15.94% 16.07%,  4-0.5.0.6.0.6.3C  pH). 7.0. 8.0
, 86%, ’ 40upg/ml. ’
, . : 2. 2 :
pH(6.0~6.3) ,
3 ) , pH
Table 3 The effect of fatty acid composition by Se accumulated DH
16:0 18:0 18:1 18:2
24.02 2.25 30.15 43.57 0.01
29.42 — 27.11 43.46 0.01 26
20. 25, 30TC , 20°C
25 pH s N s
pH pH , 30°C .
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Table 5 The effect of different initial culture medium pH to Se accumulating
pH 4.0 5.0 6.0 6.3 7.0 8.0
(o/L) 6.9240.13 6.961+1.73 7.881+2.17 7.32+2.31 6.541+1.42 6.7410.66
(ug/g) 1208.69+4.86 1107.76+113.92 1230.374+32.78 1204.77429.65 1197.10476.60 1200.90+4.32
(ng/L) 8361.73+153.84 7912.41+681.58 9143.67+2901.38 8646.93+1567.38 7921.34+326.32 8094.06 +792.59
6
Table 6  The effect of different culture medium volume in the flask to the Se accumulating
(mh) 60 80 100 120 140
(o/L) 3.944+0.54 4.204+0.61 8.62+1.10 6.024+0.05 5.58+0.12
(ug/g) 2122.98+8.21 2929.83+9.45 1252.62.23+8.41 1591.05+7.14 1140.46+6.54
(ug/L) 8347.501+1146.41 122293.6+1787.19 10785.01-1377.88 9590.8+79.55 6357.0+136.86
7
Table 7 The effect of different inoculate to the Se accumulating
%) 6 12 18 24
(o/L) 2.4540.49 4.51+0.77 5.514+0.08 1.374+0.02
(ug/g) 2423.61+15.90 2330.16+8.63 2507.26+11.87 1644.8019.41
(ng/L) 5937.84+1187.56 10509.02+1794.22 13815.01+200.58 2253.38+£32.90
2.7 [ie1, )
250ml ; o ,
) , 80ml 31, ) )
100ml . [, 1001 g/g,
28 [31,
6%~24% , 18% 1000ung/g ) [17.181,
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13815.01pg/L. , o
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