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Effect of Free Amino Acid Content on the Taste Characteristics of Fresh Shiitake
Grown in Northern Thailand
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Abstract

Shiitake mushroom (Lentinula edodes), is one of the most popular edible mushrooms in Thailand
because of its unique flavour and taste. Currently it is widely grown for daily consumption in Northern Thailand due
to the cool temperature. The objective of this study was to determine the effect of free amino acids on the special
taste components of the fresh shiitake mushroom grown in the northern part of Thailand. In this study, the free
amino acids in fresh shiitake were determined after the mushroom was harvested and stored at 10 °C for 0, 4 and
8 days. The results showed that glutamic acid has the highest amount of free amino acid in fresh shiitake, which
was 470, 509 and 1,008 mg/100 g (dry wt.) at 0, 4 and 8 days while the serine and arginine were found at 361,
327, 395 and 222, 234, 241 mg/100 g (dry wt.), respectively. Since glutamic acid has the direct impact on umami
taste (the palatable taste) or satisfaction perception which is related to an overall flavour perception induced or
enhanced by monosodium glutamate (MSG-like). While serine and arginine are the factor for sweetness, therefore,
MSG-like and sweet components would be responsible for the taste of fresh shiitake grown in Northern Thailand.
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2. MspTzRlsununsnaziluddase (Free amino acid assay)

N19EIRLAIRENT : ﬁ?l’\ii’iwﬁfmﬁmu@mm Uszunm 5 n¥ dardae 6M HCI 5 mL vortex wlfidnriu 114
lu block heater (Stuart SBH 200D) m@mmm 110 asrnaFes 24 dali mﬁ’lmﬂummmwm UIAIBENINA
whinefrlulnsiauaugnsazanauain @iaingu 5 mL nsesdaesinadas 0.45 um nylon syringe filter aclu vial @
giverinliia HPLC

Derivatisation #2281 OPA (o-pathadiadehyde) : na4 borate buffer, 3- mercaptoproplomc acid ez OPA

fiagl nylon syringe filter aglu vial A1uaalalu vial 1,5 uaz 6 189 autosampler HPLC n9e41n#ag cellulose
acetate syringe filter a4l vial @t uaqldly vial 7i 2 109 autosampler HPLC @n5uansida Feliedos HPLC m
derivatise @mTuumImﬂmm borate buffer 10 L, Fiaating 2.5 uL, OPA 2.5uL WAy 3-mercaptopropionic acid 1 pL EN
FLMLV’W?@QBJ@N@W?‘V]QﬂiﬂLL@ui’ﬂ@uﬂ?‘U 5 m‘w (holding time) "N ﬂ@@ﬂ@mmm@@w HPLC N9 derivatise [’*]fJﬂEIN‘V]?;I@EI
FaeNTARINNTNAAINZY threonine, serine, methionine, leucine, arginine, cystine, isoleucine, histidine, glutamic
acid, aspartic acid, alanine, valine, phenylalanine, tyrosine, glycine Way lysine @39uUn"g derivatise ﬁqaﬂwﬁ'ﬂ'@ﬂ
FELIZANN1303AINZY trptophan L6

Derivatisation 28l FMOC-CI (9-Fluornylmethyl chloroformate) : Thilsi borate buffer 1Fu1ms 1 mL aslu

aaanAaestUIAaNusazuaan Tiln proline working solution A KIdNAUANTUATAIetNNLENIRT 250 uL aslu
MARANARDIUAAZMABATIA borate buffer 139908 MNAENI9FN FMOC-CI 1311013 250 UL WAY vortex W1 1 ety
N9898158=AN8IEE 0.45 um nylon syringe filter waztirli/andnieses HPLC

N139A3158_amino acid T.mmﬂ?lm HPLC (Agilent 1100 series) : column : Princeston SPHER C30, 250
mm, i.d. 4.6 mm, detector : amino acid 17 23ia’ld FLD ‘17{ Ex : 340, Em : 455 proline 4 FLD '17{ Ex: 270, Em : 316,
column temperature : 25°C, flow rate : 0.7 ml/min, injection volume : 16 waz 10 ulL, mobile phase : gradient
NaH,PO, : (MeOH+ACN+H,0 = 45+40+15), run time : 50 min Wag post time : 5 min

3aAans Bl amino acid = BuNuiARIeRldann HPLC (ug/mL) x Fnmsgaving (mL)

(mg/100g) HniinFaating (g) x 10,000
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FANINU (sweet) 1sznavudne alanine , glysine , serrine WAL threonine

squn (bitter) Usznaudag arginine |

tryptophane L8 valine
4. alfisa11R (tasteless) Usznaudiag lysine Waz tyrosine

histidine ,

WA

isoleucine , leucine ,
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methionine ,

phenylalanine ,

a1 0, 4 uaz 8 Ju wudBunmunsmasiiludassiinzf il A1sznang 61-1,008 faanFuma 100 nfuuminud
Tneanunsangminliunnigandinanesiludaszaiingu Ae 470, 509 uaz 1,008 HaANTNFe 100 nFNImTinualy

U9 0, 4 LAY 8 ANNANFL TDIAINT AD LT83U WATAISALU TINUFNNU 361, 327, 395 WAy 222, 234 , 241 Raaniuse

100 nFurnuwiinuiia Inansaezdluddszdaulugiinauszndnanafiuine (Table 1)

Table 1 Content of free amino acids in Lentinula edodes

Amino acid Content ° (mg/100g dry wt.)

Day 0 Day 4 Day 8
L-Alanine 170 £ 28 bc 147 +18b 152+ 16 b
L-Arginine 222 + 32 bc 234 + 26 bc 241 + 34 bc
L-Aspartic acid 220 £ 24 bc 240 £ 29 bc 306 £ 37 bc
L-Glutamic acid 470+ 51 ¢ 509 £ 55 ¢ 1,008 + 67 d
Glycine 183+ 18 bc 201 £ 27 bc 228 £ 26 bc
L-Histidine® 138+ 17Db 134+19b 154 +23 b
L-Isoleucine® 211 +22bc 149+21b 152+ 19b
L-Leucine® 191 + 15 bc 204 + 25 bc 200+ 35b
L-Lysine’ 215+ 24 bc 168+ 19b 179+24 Db
L-Methionine’ 155+ 16 b 123+ 16 b 131+17Db
L-Phenylalanine® 179+18Db 157 +26b 153+21b
L-Serine 361+£26¢C 327 £22c¢ 395+31c¢
L-Threonine® 202 £ 25 bc 221 £ 26 bc 237 £ 26 bc
L-Tryptophan® 126 + 18 b 98+19a 96 +25a
L-Tyrosine® 67 +12a 61+18a nd
L-Valine nd nd nd
Total 3,110 £ 207 2,973 £ 221 3,632 + 356

? Each value is expressed as mean + SD. (n=9). Means with different letters within a row are significantly different (P<0.05).

b
nd, not detected , ° Essential amino acids.
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Wnawluiun 8 dounguea MSG-like HAnnauatnetn Tuszazusnuazivaauatiesnialugarinaaesnisiu
fne (Table 2)

Table 2  Content of free amino acids with taste characteristics in Lentinula edodes

Taste characteristic Content” (mg/100g dry wt.)
Day 0 Day 4 Day 8
MSG-like (Asp+Glu) 690+ 118 b 749 £ 104 b 1314+ 236 Db
Sweet (Ala+Gly+Ser+Thr) 916+ 123 b 896 + 143 b 1012+ 167 b
Bitter (Arg+His+lle+Leu+Met+Phe+Trp+Val) 1222 + 169 bc 1099 + 159 bec 1127 +£182 Db
Tasteless (Lys+Tyr) 282 +58 a 229+ 66 a 179+252a
total 3110 £ 207 ¢ 2973+ 221 ¢ 3632 + 356 c

? Each value is expressed as mean + SD (n=9). Means with different letters within a row are significantly different (P<0.05).
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