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Abstract This study was performed to investigate the composition of amino acids and biological properties with the
ethanol extract of fruiting bodies of Pleurotus eryngii grown on the sawdust compost mix (400 g sawdust plus
200 g rice bran) supplemented with various dosages of monosodium glutamate (MSG). Amino acid composition
analyses showed that arginine, glutamic acid, alanine and glycine increased as the dosage of MSG was increased,
whereas histidine, serine, methionine, isoleucine, leucine and phenylalanine did not increase. y-Aminobutyric
acid (GABA) content increased significantly up to 1.18 mg/g extract when 6 g MSG was supplemented to the
sawdust mix. Antioxidant activity of the extract was estimated and compared to the standard antioxidant (ascorbic
acid). The antioxidant property such as 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical scavenging activity increased
with the extract samples of increasing dosage of MSG. Although the extract showed low levels of nitrite
scavenging activity, this activity increased up to 1.5-2.0 fold when MSG was supplemented to the sawdust mix
above a dosage of 0.5 g. The results obtained from the present investigation would appear that Pleurotus
eryngii grown on the MSG-enriched sawdust mix can be used more effectively as one of potential sources of

functional foods.
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& 2 garroll T dAl el EAlst
€ WAlY] TR UTEoE 45T B4 10% Tho] ¢
A WAL g 553 A Bk 2kl Qlo] did
FE A% 220 g AREEox ko Aol X5 gl
ool 37} A7) wiZel ok Fo] HHoF ARgEo]
A Tt [4]. odlE B0 % FHZEE Astade g
Zapa-goll = GAMAL (Ganoderma lucidum) [5]3 il
A1 (Lentinus edodes) [6] 5°] 2o, & Zhgoll= U
oAl (Tricholoma giganteum), Al (Lepiota procera),
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I, “El WIS &abm 218 Ml §F TRE Bl AT
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MSG (Monosodium Glutamate)= 213 7H22] 34
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Table 1. Conditions for amino acid estimation with UPLC

Column Accq - Tag Ultra Column, 2.1 x 100 mm, 1.7 ym
Mobile phase 1 Solvent : Accq - Tag Ultra Eluent A Concentrate
Mobile phase 2  Solvent : Accq - Tag Ultra Eluent B

Flow rate 0.7 mL/min

Run time 9.5 min

Wavelength 254 nm

Injection volume 1 pL
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GABA (y—aminobutyric acid) &1

GABA-21S- A& 0.5 g= ZApabdol] vlkafidke] methanol:
chloroform: water (12 :5 :3)%] ¥4 10 mL 7}l &
AAEY (5,000 x g, 30 min, 40)Z o] AEANS 34
3191, ALl chloroform: water (3 :5)2] &S 8 mL
S 7¥ele] 23 =3 31, 231 Q415 (5,000 x g, 30 min,
4C)Z2HE 42 45ds 21x stk XA EE
ko] 2748 a3 T 045 um syringe filterS ©]&
3lo] oJ2k3}3AT). AceqTag ReagentE ARE-3le] &34 =
Azt AFHoH, o|]RAS BAAEE AMESIA Table 2 24
o7 EAsIt

Table 2. Conditions for GABA estimation wth HPLC

Column Accq - Tag Column (3.9 mm x 150 mm)
Mobile phase Solvent : ACN 75%

Flow rate 1 mL/min

Run time 55 min

Wavelength 254 nm

SHASIAE

DPPH (1,1-diphenyl-2-picrylhydrazyl) radical 2~72-4=
AATS tE2R] ks A (101 AR
t}. #}22] DPPHE 99.9% methyl alcohololl %<1 0.05 mM
£ 39 mLol| ZF Al (10 mg/mL)5= 212} 0.1 mL¥ ¥
o] 1027t vortexingdkal 304#7F UHkS- ¥ 517 nmollA] &
BrE =78} positive control 241 ascorbic acid
(1 mgmL)E ©]-83l34tk DPPH radical 2~ 442 th2-
¥} o] ME-EZ JERIAT [11].

DPPH radical scavenging activity (%) =
{1 - (SA/CA)} x 100

SA: absorbance of sample.
CA: absorbance of control.

OfEiMed AXE AME

o}bAArY AAAE-L Gray and Duran [12] WS o&
3 =731tk 1 mM NaNO, 899 7}t %71 1% =2
27 oAZE AIBEES 2 mL 718lal 719 0.1 N HCl
2 pH 1.2, pH 3.0, pH 4.2 ZA3} citrate buffer® ¥l
HF 795 10 mLE AZSA: o] 84S 37CoA 14]

7+ 5ot wkS-A17] 3 wkSol | mLojl 2% acetic acid 5 mLE
Z7}8E T2 30% acetic acidE &= 3t A Z3F 0.5%
sulfanilic acid®} 0.5% naphylamine &84S 0.4 mL
A7kekaL Eeit). o] TS A2olA 1581 vk
AlZl %520 nmolX] FREE St FEshe opdikd
= Tl obEAA aARES AEE 7K B9

A ke 9o oAt ME-g2 LehiIc,
Nitrite scavenging activity (%) = {1 - (A-C)/B} x 100
A : absorbance of 1| mM NaNO, added sample after

standing for 1 hr.
B : absorbance of 1 mM NaNO,.

C : absorbance of control.
Zo W D
MSG #7717} XHAxe| ofolkcit Mol O|X|= FF

HA ofu|i=ibso] Bl 3hrEo] vk AR o]r]
ZH g A Aok 2 HERAEP 52 15057 HAY
frejobn| eqbgtegs 2ARSE A oFFolof 2 FolHet
e, o] T FEHAETA o] 7MY w2
Aog BT} [13]. Figl (A= MSG & H7IsHA] &e
ZFEol A v eFE AjEolH Al AHEAE UPLCE EA3
A3} (control)©]™, (B)= HiA]oll MSG 6 g/bottle <3+ 37}
alo] gt ARAE FAIEE Aok o] TRfzellA o
A=l 2 FEloh] At peakE2] WHS vk A}
controliX.TH= MSG 6 g/bottle 7ol A Zt f-2lofn]
=4H59 peak 59 WA 0] HaS IR1E F ATk MSG
A7MaYE £ o AFoE AR Ysle] ofe] g9
MSGE #7Fste] wljeFst thaoll thza} Hlalste] o}w]
=AF 7F A s AeFsta 8ok AE Table 39

Table 3. Compositions of amino acids obtained from Pleurotus
eryngii grown on sawdust compost mix (sawdust 400 g
+ rice bran 200 g/bottle) supplemented with various
amounts of MSG

Contents of amino acids (mg/g dry weight)

Amino acid control . MSG MSG MSG MSG
ontrot4 g/bottle 2 g/bottle 3 g/bottle 6 g/bottle
Histidine 0.33 0.43 0.29 0.45 0.37
Serine 1.58 1.57 1.75 1.34 1.61
Arginine 3.74 3.68 3.86 3.97 4.49
Glycine 2.34 2.45 2.30 3.18 3.26
Aspartic acid 3.36 3.42 5.42 3.95 3.76
Glutamic acid 3.58 3.54 3.56 4.07 4.17
Threonine 4.86 5.33 415 5.34 5.11
Alanine 2.63 2.6 2.76 2.76 2.95
Proline 2.05 2.53 2.07 2.34 2.55
Cystine 0.42 0.43 0.42 0.38 0.22
Lysine 0.99 1.14 1.03 1.64 1.36
Tyrosine 0.78 0.71 0.85 0.54 0.80
Methionine 4.09 3.92 4.03 43 4.12
Valine 2.99 3.06 273 3.05 3.20
Isoleucine 0.57 0.57 0.45 0.68 0.53
Leucine 277 2.78 2.56 2.86 2.95
Phenylalanine 2.07 2.05 1.98 213 2.08

Data are average of three experiments.
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VFERHSATE HA1AR1 AR AgE]3HE MSG 6 g/bottle 3
7¥ste] vl FE A Ao A= arginine (3.74 » 4.49 mg/g),
glutamic acid (3.58 - 4.17 mg/g), alanine (2.63 - 2.95 mg/g),
gycine (2.34 » 326 mg/g)E S7HES & F AeH, 1
27} Aut QAR MSGE) A7 S e S
BEAS B FAok A WS {le opv|ieke
2 A= histidine, serine, methionine, isoleucine, leucine,
phenylalanines ©]$.2H cystine= 2.35|8 Aase= A3
= Btk olgk Ak= wfiAlo] H7HE MSG7F AfEel
WAl Z FEal, thA] o] MSG AJH-9] t}E arginine,
alanine, glycine 5 o8] olu|x=Ab=29] dHAdol G2 <l
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Fig. 1. Chromatograms of free amino acids obtained from the
Pleurotus eryngii grown on with or without MSG-enriched
media. A: control, B: MSG supplemented with 6 g/bottle.
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Fig. 2. Chromatograms for GABA estimation in fruiting bodies
obtained from Pleurotus eryngii grown on with or without
MSG-enriched media. A: GABA standard (0.02 M),
B: Control (without MSG supplement), and C: Sample
supplemented with MSG 6 g/bottle.
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Fig. 3. The effect of MSG dosage on GABA content in fruiting
bodies obtained from Pleurotus eryngii grown on different
MSG-enriched media. A: MSG 0, B: 0.5 g, C: 1 g,
D:15¢g,E:2g, F: 3 gand G: 6 g.

GABA$S HPLCE 4% H¥ZQ A=rtET1dS
Fig. 20 JeRAATE. A= GABA ¥F¥ (0.02 M), BE
MSG A2 vlj#|ol| H7FskA] &2 AFA (control), 12]aL
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C= MSGE 6 ghottle 715l vl AEA|2HE Lo
2 MZ o] mrrtE Motk MSGE bottle & 0, 0.5, 1,
1.5, 2, 3, 6 g A713F 7ol thste] A2 AH o] GABA
Fd= 57831 Fig. 30 HERIU Fig. 3014 & == 9
EA] b0 2 MSGH7ESO] 271 &S GABAS] o
T 3RS & 4 %A, MSGE 6 g F7HES AT dix
ol B3t GABA 9] &HeRe ok 2.4u) (1.18 mg/g)E7}s)
= A3} AojR) o= AREANWN glutamic acid”} 57}
Holl w2} glutamate decarboxylasedll 28} GABAZ} 57}
7] o7 Alg
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DPPH radical 22AEA357 A3-2 M43} free radical
< 7 e Ao -84 E2 DPPHY}F SEHEAS
Thpd At 2o s Azo] Wslal 515 nm
~520 nmolA HAle] FFEE 7HA o]& o83l 219
st S Sk Aol [10]. A= I, H&
=, 4o MRS 4% A Aol dlo] He B9t
A3t free radical [18]S Ad kA Eo] B2 o2t
DNAES A E 534 A4 T ERESS
A3 S o Z 9kESte] WhgAdo] =2 radical 52 &
2 PP o2 ZF w3t B AHESS diel=)

2o =58 Fr [19].
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Fig. 4. The effect of MSG dosage on DPPH radical scavenging
activity in fruiting bodies obtained from Pleurotus eryngii
grown on different MSG-enriched media. A: MSG 0,
B:059g,C:19,D:159g,E:2g,F:3gand G: 6g.

Fig. 404 & &= Q15%0] MSG /-5 vl Eel] Aiul
3} 73-%- 2441291 DPPH radical 42715~ control (A: 37.9%)
o Hlsl ot F7HES & & AUTE S, MSG I ST
27%5-L B: 43.3%, C: 43.4%, D: 46.3%, E: 46.2%, F: 47.1%,
G: 52.5%= F7}=]o] @kl @A) A ol s &
AUt Bls=gE At AFEA] ofr)ieqt 3717} anthoeyanins
A2so] YA kstate] 379291 FIFE vIXlE Ao
2 olu] Haxo] Ut} [20]. thET A (37.9%)°014 YERY

= AT WAl FEE| EA18)= phenol 2 flavonoid

Ausel 9ste] e Z10 2 AlsEnt [21]. MSGH7}
9] SV ALY Eve BT 1% sEd
21 ascorbic acid (ASA)2] 27 B4 (94.6%)°l HISHA H|nL
Z ofgt &S Holal kil AlsEch

SG &7I7t Xidxe| OpElLt
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fadoll oIx|=

OhFsE 213500 2hole AFH 7 Foll< nitrates7t B
o] XgtE|o] Ql=H, o] AASIFHES SulolA] UAEH
] nitrite2 WHIE ) ©]2 3} nitrite ) amineF=S Zo| ¢
3k A= SAEES FA AAIES A AdlellA
wkobAl B0 pitrosoamine©] AAE g0 Hriu ¢4
A At [22].

7 MSG 345 wliRjol] &3 H7lste] Apulgk Aol
A A FE2E9] oFALHE AAF 2 control (10.8%)°1
HJ3|A HA AR w2 ofdid AAE (15~20%)E 4
= 7 UM (Fig. 5). =, #iAl] E3HE MSGe| & 5
7t wE AEA FEE] b AAEE B:15.3%,
C:14.7%, D:16.0%, F:16.0%, E:19.0%, G:20.6%=% =7}
o). H1E ) ZT (positive control)?) 1% ascorbic acid
2] Al oldatE AATS 76.54%2 =LA, v Aol
oFzre]l MSGYF e teks opEibd A7Eo] 1.5-2.04)
S7HFES & ATE B A AAZHE ujR]e] Ak
AES MSGE H7Io 24 AlFoHAlY 7)5dE o=

& [e]
A FHE F 5S¢ F WM

30
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Fig. 5. The effect of MSG dosage on nitrate scavenging activity
in fruiting bodies obtained from Pleurotus eryngii grown
on different MSG-enriched media. A: MSG 0, B: 0.5 g,
C:19 D:15¢g,E:2¢g,F:3gand G: 6 g.

2 %

Ago] Bl (Pleurotus eryngii) Al <ol SFEAh}
E-F (monosodium glutamate, MSG)2 &3} 37}sl] A
Hljsk A 9] ofr] =4t 2 y-aminobutyric acid (GABA)
S W), 1E|ar sl 28 5o AEEdS B4t
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Mgl s W 7P oRE 2AI: 49
Ay} MSG 7o Z7Vgtel wel arginine, glutamic acid,
alanine, glycine & oP|*=Ake Shgo] Z71=1 0™ histidine,
serine, methionine, isoleucine, leucine, phenylalanine 52
S Wsks A Idek A MSG H7bES SRl
ue} 2] GABA GRS A1 o8 S71E 2o MSG
6 g/bottle A7}roll A AFRAH 71 =2 GABASHH
(1.18 mg/g)s VS 5 AUATE E3H vjA] o] MSGH 7}
< 7Rl wet AHEA] F=5-29] DPPH (1,1-diphenyl-
2-picrylhydrazyl) radical =A% 2 oFEAH] 475 (nitrite
scavenging activity) = S7HFES & At oleisk A
2HE AFoIHAS A wf wiA|ol] Agke] AH
MSG (~US $1/kg)E 7k opplat 24 3 313}
24 5 AdAde] MNEE 1L 7154 AdolmAl 21F
2A7E e S e AR Alsdnh

a Al

o] =& IS wsATATHIAY 2
&)o
AT -

T3] LR 2ol o5t 43
A4 :20109 1€ 18Y, AAE 2010 6Y 249
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