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Synthesis of Trehalose by Pleurotus spp.
—Cultural conditions—

Jai-Sik Hong, Se-Eok Yun, Young-Soo Kim and Jong-Bae Lee
Department of Food Science and Technology, Chonbuk National
University, Chonju 520, Korea

ABSTRACT: Nutritional characteristics and cultural conditions for trehalose synthesis and
mycelial yield of Pleurotus sajor-caju and Pleurotus ostreatus 201 in submerged culture were
investigated. The results were as follows: Among the carbon sources, glucose was most excellent
for trehalose synthesis and mycelial yield. The optimal concentration of glucose was 1%. Among
the nitrogen sources, peptone was most excellent for trehalose synthesis and mycelial yield. The
optimal concentration of peptone was 0.05%. The optimal concentration of KH ,PO, and MgSO ,7
H .0 for trehalose synthesié and mycelial yield was 0.1%,0.04% and 0, 2%,0.04-0.08%, respective-
ly. The optimal temperature and pH for trehalose synthesis were 25°C and pH 5.5. but optimal

temperature and pH for mycelial yield were 30°C and pH 5.5. The maximum yield of treha:ose
was obtanined after 10 day cultivation.

KEYWORDS: Trehalose synthesis, Mycelial yield, Pleurotus sajor-caju, Pleurotus ostreatus 201
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Table I. Composition of the hasal medium

Glucose 1%
Peptone 0.2%
KH.PO. 0.1%
MgS0.7 H.0 0.02%
Thiamine HC1 0.05mg%
pH 5.5%
+ pHEEHEES Alolstis 25 HE2 pH5. 52
FELs oAt
EEH*
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Table I1. Effect of carbon sources on the synthesis of trehalose and mycelial yield

Strains Pleurotus Sajor-caju Pleurotus ostreatus 201

Carbon Trehalose Mycelium Trehalose Mycelium

sources (%) {(mg/50m]) %) (mg/50ml)
Xylose 2.55 136.7 3.27 147.6
Arabinose 1.52 97.3 1.75 100.5
Glucose 8.78 151.7 5.87 163.5
Mannose 4.86 142.9 2.23 153.6
Fructose 3.3 123.7 0.70 149.1
Rhamnose 0.74 57.8 0.01 72.1
Maltose 8.52 140.4 5.81 138.0
Sucrose 5.83 100. 6 3.71 113.8
Soluble starch 4.9 92.7 1.26 78.9
Mannitol 0.01 99.8 0.82 116.3
Sorbitol 1.33 87.6 2.63 92.9
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Table III. Effect of glucose concentration on the synthesis of trehalose and mycelial yield

Strains Pleurotus Sajor-caju Pleurotus ostreatus 201
Glucose conc. Trehalose Mycelium Trehalose Mycelium
(%) (%) (mg/50ml) (%) (mg/50ml)
None 0.65 83.6 0.71 95.8
0.25 4,82 109.4 3.08 121.7
0.5 5.76 120.9 4.64 145.3
0.75 7.94 148.4 5.33 160. 2
1 8.59 155.6 5.72 164.2
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Table 1V, Effect of nitrogen sources on the synthesis of trehalose and mycelial yield

Strains Pleurotus sajor-caju Pleurotus ostreatus 201

Nitrogen sources’ Trehalose Trehalose Trehalose Mycelium
\ (%) (mg/50 ml) (%) (mg/50m])

Peptone 8.70 153.7 5.79 162.4
Casamino acid 3.01 132.7 2.74 118.6
Urea 3.17 93.8 0.49 101.3
(NH):HPO. 3.42 113.2 1.07 142.1
(NH/):SO. 0.74 72.9 1.62 81.3
Ca(NO:): 4 H.Q 0.09 76.3 1.86 98.9
NaNOs 4.93 28.9 2.01 33.7
KNO: 1.44 43.9 0.64 62.8
NH.NO: 0.44 25.1 0.79 31.9

Table V. Effect of amino acids on the synthesis of trehalose and mycelial yield

Strains Pleurotus sajor-caju Pleurotus ostreatus 201

Amino Trehalose Myecelil m Trehlose Mycelium

acids (%) (mg/50ml) (%) (mg/50ml)
Aspargine 1.08 119.9 3.46 110.6
DL.-threonine 0.96 83.7 1.15 90.8
Glycine 1.82 80.4 5.28 83.7
DL.-alanine 2.96 93.8 0.74 99.5
L-leucine 0.84 53.7 1.85 59.9
L-isoleucine 0.22 43.2 1.43 50. 2
DL-valine 2.36 40.7 1.55 58.4
DL-methionine 0.92 30.6 1.09 34.5
L-serine 1.04 73.4 3.31 80.1
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Table VI. Effect of peptone concentration on the synthesis of trehalose

Strains Pleurotus sajor-caju Pleurotus ostreatus 201
Peptone conc. Trehalose Mycelium Trehalose Mycelium
(%) (%) (mg/50m!) (%) (mg/50m!)
None 2.37 43.2 2.08 46.8
0.05 10.57 73.6 7.42 85.1
0.1 9.71 97.9 7.03 108.3
0.15 9.19 120.4 6.28 133.4
0.2 8.52 147.2 5.66 157.8

Table VII. Effect of KH,PO, conentration on the synthesis of trehalose and mycelial yield

Strains Pleurotus sajor-caju Pleurotus ostreatus 201

KH:PO: conc. Trehalose Mycelium Trehalose Mycelium

o (%) \ (%) (mg/50m!) (%) (mg/50m!)
None 1.22 90.1 1.51 93.2

0.01 7.66 124.8 5.64 135.8
0.05 8.47 137.6 5.43 151.1

0.1 8.65 153.5 5.62 160.7

0.2 8.23 168.6 4.95 179.8
0.3 7.91 159.8 3.84 170.9
0.5 7.08 138.1 3.76 152.3
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Table VIII. Effect of MgSO,7H,0 concentration on the synthesis of trehalose and mycelial yield

Strains Pleurotu sajor-caju Pleurotus ostreatus 201
MgS0.7 H.0 Trehalose Mycelium Trehalose Myc'um
conc (%) {mg/50m!) (%) {mg/50m!)
None 2:55 120.8 2.28 125.6
0.01 6.74 149.0 5.72 157.5
0.02 8.59 156. 3 5.93 168. 9
0.04 8.41 160.4 6.21 175.3
0. 08 7.51 160.7 5.28 169. 8
0.12 5. 94 158. 4 3.96 150.9
147.3

0.16 4.8C

2.88 142.7

Table IX. Effect of cultural temperature on the synthesis of trehalose and mycelial yield

Strains Pieurotus sajor-caju Pleurotus ostreatus 201
Temp. Trehalose Mycelium Trehalose Mycelium
¢C) (%) (mg/50m!) (%) (mg/50m!)
15 2.03 80.6 2,19 92.8
20 7.05 113.7 4.41 120.9
25 8.28 150. 0 5.54 165.0
30 7.17 151.3 5.02 169.9
35 1.36 65.9 1.97 87.8
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Table X. Effect of initial pH of medium on the synthesis of trehalose and mycelial yield

Strains Pleurotus sajor-caju Pleurotus ostreatus 201
Initial Trehalose Mycelium Trehalose Mycelium

pH (%) (mg/50m!) (%) (mg/50m!)
4.0 4.83 118.7 3.03 135.9
4.5 5.77 125.8 3.95 153.1
5.0 8.27 148. 2 4.39 162.3
5.5 8.53 155.0 5.71 170.0
6.0 6. 35 150. 3 4.10 167.2
6.5 6. 04 145.2 2.31 165.7
7.0 2.08 140. 8 1.78 163.4

Table XI. Change in trehalose content and mycelial yield during the cultivation periods
Strains Pleurotus sajor-caju Pleurotus ostreatus 201
Cultivation Trehalose Mycelium Trehalose Mycelium

days (%) (mg/50m!l) (%) (mg/50m!)
8 8.07 132.5 5.79 140.8
10 8.50 153.6 5.94 169.2
12 8.25 160.8 5.89 182.4
14 8.10 165.7 5.62 193.6
164.2 5.58 190.7

16 7.98
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