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Table 1 Amino acid composition (mg/100 g dried weight) of cultivated P. ostreatus in medium
enriched by ZnSO,, ZnO, FeSO, and Fe,0s.

Amino acid Control 7ZnSO, y4:10] FeSO,4 Fe,0;
Alanine 333.0+23.0° 366.0+20.0 ™ 337.0+18.0° 371.0+21.0% 493.0+23.0°
Allo-isoleucine 1.2+0.1° 0.7+0.1% 0.3+0.02° 0.6+0.03 ® 0.8+0.27®
Alpha-aminoadipic acid 8.3+0.3 8.5+0.4 10.3+0.45 6.4+0.38 11.0+3.2
Alpha-aminobutyric acid 1.8+£0.1° 4.2+0.2° 2.6+0.12" 2.4£0.17° 2.7+0.23"
Arginine 1057.0+51.0° 1058.0+57.0° 1227.0+66.0 1032.0+63.0° 1772.0£56.0°
Argininosuccinic acid 17.5+0.5 16.7£3.5 24.0+£3.0 19.4+3.5 21.5+4.1
Asparagine 141.049.0° 132.049.0° 189.0+19.0® 128.5+17.6° 230.0+25.0°
Aspartic acid 222.0+12.0% 145.0+£10.0° 187.0£13.0% 188.0+15.0% 250.0+21.0°
Beta-alanine 2.6+0.5 1.9+0.2 3.0+0.4 2.240.43 2.5+0.37
Beta-aminoisobutyric acid 97.6+7.6" 94.0+5.0" 66.0+4.0° 76.9+6.8° 139.0+9.5°
Citrulline 1.9+0.9° 20.0+1.0° 8.842.6" 34421 8.742.7%¢
Cystathionine 38.8+7.8° 36.0+7.0° 71.6£5.3%® 41.4+6.4%® 73.6+7.3°
Cystine 0.1+0.0* 0.1+0.0% 0.4+0.13® 0.1+0.07° 0.4+0.04
Gamma-aminobutyric acid 59.6+7.6™ 58.0+3.0™ 41.0+3.0° 50.0£5.0° 82.0£6.0°¢
Glutamic acid 538.0+£14.0° 443.0+17.0* 446.0+19.0* 472.0423.0% 503.0£31.0%
Glutamine 981.0+21.0° 727.0426.0° 778.0+31.0° 736.0+40.0° 1187.0+54.0°
Glycine 85.0+5.0° 90.0+2.0° 108.0+6.0° 82.0+5.0° 123.049.0°
Glycylproline 2.5+0.4 2.6+0.3 2.9+0.7 2.9+0.6 4.0+0.5
Histidine 119.0+8.0° 152.0+14.02° 199.0+23.0° 124.0424.0° 224.0+33.0°
Homocitrulline 13.8+0.3 15.6%1.7 20.7+3.2 14.2+4.1 19.2+4.8
Homocystine 0.120.0 0.120.0 0.0+0.0 0.10.09 0.1+0.09
Hydroxylysine 0.3£0.0° 0.4+0.0° 1.7+0.1° 0.1+£0.03* 1.2+0.03 ¢
Hydroxyproline 1.8£0.3% 1.3£0.1° 1.3+£0.14° 1.5£0.11% 1.8+0.11°
Isoleucine 54.0+4.0 53.7+3.8 58.3+4.6 56.8+5.2 75.3+£5.2
Leucine 78.1+3.1° 72.7+6.8° 87.3+6.2° 74.6+4.9° 144.0+4.9°
Lysine 202.0426.0® 177.0£24.0™ 281.6+33.2"% 165.0£23.0° 327.0£23.0°¢
Methionine 14.1+0.6 12.0£1.0 16.8+5.7 14.0+4.0 23.0+4.0
Ornithine 53.3+3.3° 54.742.6° 94.0+14.0° 59.0+11.0% 92.0+11.0%
Phenylalanine 43.6+2.6° 59.7+1.3° 83.0+11.0° 49.0+8.0° 119.0+8.0°
Proline 100.0+4.0 91.4+4.1 89.09.0 97.0+15.0 132.0+15.0
Serine 286.0+13.0% 356.0£11.0% 348.0£36.0™ 277.0+41.0° 390.0+41.0°
Sulfocysteine 0.0£0.0° 0.2+0.02° 0.0£0.0° 0.2+£0.05° 0.2+0.05°
Threonine 147.0+6.0 173.0+8.0 165.0£17.0 165.0+24.0 182.0424.0
Tryptophan 0.1+0.01° 0.2+0.02°¢ 0.7+0.3°¢ 0.0+0.0* 0.8+0.0°
Tyrosine 33.0+2.0° 43.0+4.0® 63.0+3.0° 44.0+6.0® 76.046.0°
Valine 114.0+4.0® 102.0£6.0* 112.0+8.0® 103.0£14.0 139.0+14.0°
Total amino acid (TAA) 4851.0+53.0° 4570.0+50.0° 5126.0+£54.0° 4461.0£76.0° 6852.0+76.0°
Essential amino acid (EAA) 773.0+63.0° 803.0+17.0° 1004.0+45.0° 751.0+55.0° 1234.0+55.0°
Non-essential amino acid (NAA) ~ 3777.0+71.0%  3452.0493.0%°  3774.0+63.0*° 3429.0+89.0° 5157.0+89.0°¢
Flavor amino acid (FAA) 760.0+11.0° 589.0+16.0° 633.0437.0% 660.0+32.0 % 754.0+£32.0%
Sweet amino acid (SAA) 805.0+21.0° 904.0+31.0" 883.0+42.0% 828.0+42.0% 1137.0£42.0°
Bitter amino acid (BAA) 1513.0+34.0° 1553.0494.0° 1847.0+78.0° 1498.0+83.0° 2574.0+83.0°
Hydrophobic amino acid (HAA) 926.0+25.0° 923.0+60.0° 1048.0+65.0 917.0+56.0° 1429.0+56.0°
Tasteless amino acid 235.0+17.0* 220.0+13.0% 345.0+56.0 % 209.0+32.0% 403.0+32.0°
Aromatic amino acid (AAA) 76.2+5.0° 102.7+£9.2% 146.0+43.0™ 93.4+£19.3% 196.4+19.3°

Amino acid profile was determined liquid chromatography-tandem mass spectrometry (LC-MS/MS). The main amino acids were
glutamine, arginine, alanine, glutamic acid, serine, aspartic acid, lysine, threonine, glycine and asparagine.
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Fig 1 Variation of essential and non-essential
amino acid of cultivated P. ostreatus in medium
enriched by ZnSOy, ZnO, FeSO, and Fe,0;.
Statistical difference for each treatment (P<0.05)
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Table 2 Fatty acid composition (percent of total fatty acid) of cultivated P. ostreatus in medium
enriched by ZnSQO,, ZnO, FeSO, and Fe,0s.

Fatty acid Control ZnS0O4 y4:10) FeSO4 Fe, 03
Decane (C10H22) 5.54+1.10° 5.95+1.10°  10.02+1.10°  9.30+1.10% 6.85+1.10%
Dodecane (C12H26) 1.65+0.51 1.74+0.04 2.45+0.08 3.00+1.00 2.27+1.00
Tetradecane (C14H30) 0.71£0.04" 0.70£0.05*  0.90£0.06®  1.32+0.09° 1.00+£0.04°
Dodecanoic acid (C12:0) 1.00+0.05 1.00+0.02 1.00£0.03 1.00£0.03 1.85+0.03
Tridecanoic acid (C13:0) 0.0120.00 0.0120.00 0.01:£0.00 0.01:£0.00 0.01=0.0
Tetradecanoic acid (C14:0) 0.20+£0.03° 0.15+£0.06" 1.50£0.04°>  3.60+0.07°¢ 0.50+£0.07°
9-Tetradecenoic acid (C14:1n5) 0.02+0.01 0.02+0.01 0.02+0.01 0.02+0.01 0.02+0.01
Pentadecanoic acid (C15:0) 2.60+£0.06" 4.19+1.20° 1.23£1.20° 5.42+1.0° 0.96+1.00"
Hexadecanoic acid (C16:0) 8.60+1.40 7.55+3.10 12.40+2.80 9.60+2.10 9.93+2.10
9-Hexadecenoic acid (C16:1n7) 1.28+0.07° 1.20£0.06* 4.00£1.70° 1.60£0.05° 3.25+0.05°
7,10-Hexadecadienoic acid (C16:2n6) 0.03+0.01 0.03+0.01 0.03+0.01 0.03+0.01 0.03+0.01
7,10,13-Hexadecatrienoic acid (C16:3n3) 0.04+0.01 0.04+0.01 0.04+0.02 0.04+0.01 0.04+0.01
Heptadecanoic acid (C17:0) 2.26+0.08¢ 2.80+0.07¢ 0.60£0.03" 2.95£0.0° 0.35+0.05°
Octadecanoic acid (C18:0) 2.90+0.02°¢ 1.79+0.05° 1.95+0.05° 1.85+0.07° 2.40+0.07"
9-Octadecenoic acid (C18:1n9 Trans) 0.04+0.01 0.04+0.01 0.04+0.01 0.04+0.01 0.04+0.01
9-Octadecenoic acid (C18:1n9 Cis)\1 8.50+0.2° 7.35+0.30° 14.45+0.2° 8.85+£0.2° 8.85+0.3°
10,13-Octadecadienoic acid (C18:2n5) 0.02+0.01 0.02+0.01 0.02+0.01 0.02+0.01 0.02+0.01
9,12-Octadecadienoic acid (C18:2n6 Trans) 0.03+0.01 0.03+0.01 0.03+0.01 0.03+0.01 0.03+0.01
9,12-Octadecadienoic acid (C18:2n6 Cis) 44.70£530°  44.65£5.60°  25.00£4.60°  37.90+4.00"  35.85+4.00®
9,12,15-Octadecatrienoic acid (C18:3n3) 0.03+0.01 0.03+0.01 0.03+0.01 0.03+0.01 0.03+0.01
6,9,12-Octadecatrienoic acid (C18:3n6) 0.20+0.00" 0.45+0.01°¢ 0.37£0.01°  1.20+0.01¢ 0.35+0.01°
Docosanoic acid (C22:0) 0.40+0.01°¢ 0.35+0.02° 0.10£0.03*  0.20+0.01° 0.08+0.01°
Total lipid 72.86+7.30 71.70+8.30 62.81£7.30  74.39+7.00 64.58+7.00
Total alkane 7.90+0.55* 8.39£0.72°  13.36x0.50°  13.62+0.65° 10.11+0.36™
Other 19.24+5.20 19.92+3.32 12.00£2.70  23.83%3.20 25.3243.20
Saturated fatty acid (SFA) 17.7761.1%  17.69+0.72®  17.29+0.70®  21.03+1.00° 15.57+0.80°
Unsaturated fatty acid (UFA) 54.8942.10¢  53.86£1.70™  44.03+1.5%  49.76£2.0"™  48.51+1.20%
Monounsaturated fatty acid (MUFA) 9.84+0.40 ™ 8.61+0.65*  18.51£0.75°  10.51£0.84™  12.16+0.52°
Polyunsaturated fatty acid (PUFA) 45.05£7.60°  45.25£5.43°  25.5244.60°  39.25+5.00" = 36.35+5.00%
Omega-3 fatty 0.07+0.01 0.07+0.01 0.07+0.01 0.07+0.02 0.07+0.02
Omega-5 fatty 0.02+0.01 0.02+0.01 0.02+0.01 0.02+0.01 0.02+0.01
Omega-6 fatty 44.96+6.25°  45.16£3.04°  25.43+420° 39.16+4.50"  36.26:4.50®
Omega-7 fatty 1.28+0.04° 1.20+0.04° 4.00+0.05 ¢ 1.60+£0.02° 3.25+0.02°¢
Omega-9 fatty 8.54+0.46° 7.39+0.30° 14.49+0.5° 8.89+0.5® 8.89+0.6 ™
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Fatty acid profile was determined gas chromatography- mass spectrometry (LC-MS/MS). The most prominent fatty acids are linoleic

acid > palmitic acid > oleic acid.
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Fig 2 Variation of saturated, unsaturated,
monounsaturated, polyunsaturated, omega-3,
omega-5, omega-6, omega-7, omega-9 fatty acids
of cultivated P. ostreatus in medium enriched by
ZnS0O,, ZnO, FeSO, and Fe,0;. Statistical
difference for each treatment (P<0.05)
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The aim of this study was to determine the content of fatty acids and amino acids profile in response
to zinc and iron element in Pleurotus ostreatus. The influence of ZnSO,, FeSO,4, ZnO and Fe,O; at 80
UM on amino acid and fatty acid composition of P. ostreatus was investigated. Total amino acid was
extracted using water: methanol: formic acid extraction solution and analyzed by liquid
chromatography-tandem mass spectrometry (LC-MS/MS). Fatty acid was extracted by lipid extraction
and methylation procedure using acidic methanol: normal saline: hexane solution followed by gas
chromatography-mass spectrometry (GC-MS). The main amino acids of P. ostreatus were arginine,
glutamine, glutamic acid, alanine, serine, aspartic acid, lysine, threonine, histidine, valine and proline.
Fe,0; strongly lead a significant increase in essential and non-essential amino acids content of P.
ostreatus. The most prominent fatty acids in P. ostreatus were linoleic acid, palmitic acid, oleic acid,
stearic acid, pentadecanoic acid and heptadecanoic acid. ZnO strongly lead a significant increase in
monounsaturated fatty acid (MUFA), omega-7 and omega-9 and significant decrease in
polyunsaturated fatty acid (PUFA) and omega-6 fatty acids content of P. ostreatus. Iron is
recommended for induction amino acid while zinc recommended for fatty acid production.

Keywords: Pleurotus ostreatus, Essential fatty acid, Essential amino acid
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