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Changing of Taste and Antioxidant Ingredients with Maturity of
The Button Mushroom, Agaricus bisporus

Taisuke Kasetani, Tomoe Enda* and Eijiro Hoshiko

Self-cultivated the button mushroom, Agaricus bisporus (J.E. Lange) Imbach, were harvested in two stages of maturity, 'Button'
(young, immature) and 'Flat' (full matured), and compared on its taste and ingredients. Microwave cooked fruit bodies of both
stages showed that were almost same on sweet taste and preference, but, Flat had stronger umami taste than Button by sensory test.
Instrumental evaluation indicated that Flat had slightly strong taste than Button.

With maturity, treharose was decreased, but abundant mannitol was increased, so Flat had larger content of total sugars and
equivalent sucrose content based on sweet index (sucrose is one). Glutamic acid (Glu) was increased, bitter taste amino acids
decreased, and a taste nucleotide, inosinic acid, was decreased with maturity. So, equivalent umami concentration calculated from
Glu, aspartic acid and nucleotides contents with umami index and synergistic effect showed that Flat had stronger umami taste
than Button, same with the result of the sensory test. Total polyphenols and L-ergothioneine of Flat was decreased 5% and 20%
respectively, but DPPH radical scavenging ability stayed same level with Button.

Flat mushroom deserted in Japan is not so inferior to popular Button on sweet taste and preference, on an ability of antioxidation.
And it has strong umami taste. Therefore, few reason exists to avoid it. If consumption of Flat increased to the same level of overseas

countries, harvest period would be elongate and enhance yield, promote the mushroom’s cultivation and industry.
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concentration

#E

~ v ¥ a2 )v— 2L (Agaricus bisporus, Y 7 V) % ) 1%,
HIR NS SIS0 TR YA D, KIEAE R LRI
RAX, TIEEBEEHT 2 & CTRERSEIHBD S hTh
5V 100 £ AEE L TV A28, SEAEDIRIERIT AR
EOZ R (458 M) ®1.1%,4980 b Y2k -
TWwa2Y, <y va - AP 0l kER (1270077
b)) D#30%, 810 5 b B\ EDAMoEFEE X, K
ELH LD,

a2 S0 X8, THFI AT REL TS L,
B oORMBIRE - FEA»H2D, DHEICFEENL L,
IHEB A AP AT O (K% >) ZIFICREENR S 720
TEIRIC R D 2 LY R, —RRESBE B A B ANA
CERLTWRWZ &, AT @EICHHAIN TSR
BDVHCTRTDIEALRE (1 y 7R 77y M) BE
WEINDE LB LOMELR EHPBEHEEZ ONS.
FEHOIE, WHPBHINL ~BEREEZZOND, K

AR BiRE (072) ORALZ Il L 72z o m 88 il o fEH
HICEEZRATV LAY, BIET 51248725 TRE
AR L VEZIH LW LN s, 22T, &
M & RS R 0 GERERE - BT VI -, 73
e, MEER), —HOPALIEIZOWT, SHE & H o A6k
mh &N &2 A, L 7-o T 5.

eSS Wb

1. w8
1-1. #HEE%

HABRMWMR (k) L 0, HR100 (Etfl), HE118
(Affl) OKMEZEAL, ARBFIHLL.

1-2. HEEEM
B B R HEIE [1/2 D R0 RFEMAN— 2 HER] (7
AV A% =Y~ ®H)) 12, Bk (Main River Peat Moss,

* (%) B A an TR0 R 4



2 WIR R BFZERT  BFZEHEE, 31 (2016)

Coarse Grade, Theriault & Hachey Peat Moss Ltd. (# 7
5)), fRHANEST T (EESEEHEFEAEG), KRS
Ny n [=nyayhan ™ (EHAKESE(#)) %
Table 1 ORALTEHRA LT, FHEHAOFME L.

Bt #EREROKEKREZMZ, KISEEHFH80% (Vw)

e L omOBAKL, 4% (W) REBH VYT N ERTRN
LCpHZHPEEICHHIEL, 121C-30 & W L -k %
Bre LTk F7:, PRoOKRES (HIFREEH
(F)) %20% (Waw) &b XHmKL, 121TC-30 5%
L7-b0%, BLoWEME L THWw (Table 2).

Table 1 Medium for cultivation of Agaricus bisporus.
Materials Volume ratio Preparation method
Bark compost* 5 Mix well peat, bran, CaCOs and 3/4 of water**,
Peat moss 2 then add bark compost and 1/4 of water
Bran 2 up to 65%(¥/w) moisture.
Calcium carbonate 0.6%(V/w) Sterilization (121°C-90 min)

* Pellet form product as a horticultural fertilizer

** Calculated from moisture of other materials.

Table 2 Casing soil

Materials

Preparation method

Peat moss

Add excess tap water to saturate, then centrifugate to

dewater up to approx. 80 % (¥/w) moisture.

Calcium carbonate

Add 4 % ("/w wet) of CaCOs3 to dewatered peat moss.

Sterilization (121°C - 30 min)

Surface Layer

Preparation method

Akadama (medium grain)

Add tap water (20 % (¥/w)) and sterilize 121°C - 30 min

Add processed Akadama on Scrambled Casing layer.
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FCUHEL 72, #— - 450 2 Flush 47T, 14 kg O HEJE
Rl 2 FLIE L 2242472 0 B4 100 M, 48 1 kg & IU#
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3). TOEEIIXMELARL DN, BEERLRT X
) BRI WD DI otz T2, BRI AT
WAL Cr, S, SiThsb7%, R EBRERED 1,70 ng/
day'” LD HNTWAH Al T485 + 142 pg/g dw., 250
ng/day™ & & n Cr T115 + 022 ng/g L M THE L,

S1E 2475 = 80 ug/g, Sild 73.35 £ 320 ug/g & HEMIC
Znb DD, FREBREIED LN TVWEWIEETHD,
WIS R FFEICIE RO WwWEEZ ONLKETH -
7.

2. EKROFAERIEERE - HE3RTM

v yalb—AlZiEvry= = (13g/100¢g fw.),
73/ GH17g/100g fw) AUFICZ W LY s
NTHEY, HENLERESESZAIEND, HIKkEE
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WG AT CRRA L 72

ZORER, WWOHIZ LY i HKZ K U 7250l 1%
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HUEINNEH - 7205, AELRDOTE o7, —HT, B
RIZOWTIE, STHROA4BIHLTI64E, RKDPHE
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WREAZHRE O F AT F B2 - 72 (Fig. 1).

Table 3 The content of metals of self-cultivated Agaricus bisporus fruit body
(White strain, Nichino-118) (ug/g d.w.)

Elements Ag Al B Ca Cr
Measured data N.D. 4.85+1.42 0.47+0.29 81.05+11.70 1.15+0.22
Literat.1016 data 8.8 74 - 730

Elements Cu Fe 1 K Mg

Measured data 33.95+0.55  40.55+0.40 N.D. 59,233+667 1718+62
Literature data 39 81 40,500 - 56,000 13- 1260
Elements Mn Na P S Si
Measured data 6.08+0.15 335.67+6.33  18,350+450 2,475+80 73.35+3.20

Literature data 6 52 - 1650 15,000
Elements Sn Sr Zn
Measured data N.D. N.D. 75.18+0.88
Literature data 85
BBufton (Stg. 3) @Flat (Stg. 5)

Sweet taste
Umami taste

Preference

Fig. 1

10 15 20

Num. of the panel

Sensory test of self-cultivated Agaricus bisporus fruiting body (White strain, Nichino-118) with

different stages of maturity, Button and Flat, on sweet taste, umami taste and preference.
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LT, HBRE BHRAKE L, Mok ZED 7% <, BRk)S i, ROTHBEELSEDbhD b —2L 7 va—ap
WIGIZNSWE EATREN, HKE B EREREMEH & S%h o=, BETE N ANT—Z22BAP L, ZFva—
U722 & DZMENREMT SNz BT, YEE ADSEEIM L7z, #ElE, W25 25867 mg/g dw., LA
WRAS, JBERIXEERR, RERREIEL MERR, HUR, BRI A% 27071mg/g &, RRMHENEL L, HREREICL T apE
REWHEEZRL, MABEEHOKRDWATL D IR E IR S AR L 72ED Z 2N 15500 mg/g B L V16379 mg/g
N7z7s, BT 15 FBE GERDAL) L/Ahs <, I ERM DS H o 7.

HERIIED LN o7 (Fig. 2). DL ) I OB SR IIREICE D EZ A,

PboZ &ns, BfE, ZEAEHMEL TV VERIC EPLETH-720%, FOEEFYVKREL L, BEigED
X, WL DB FRERDVOBHLZ EATREN, B HROBYHEREZMETLIETICRESZVEZEZ LN
TP CHRE & RTH L o7z 5.

Sour taste

Standard sol.*
-—- Button (St. 3)
—&— Flat (St. 5)

Bitter tas.
-Unpleasant

Sweet tas.

Umami ! Astringent
Koku P T/ @ _stimulation
N N R ”
Astringent tas. Umami tas.

* Standard solution

both 0.3mM of L(+)Tartaric acid

Bitter tas. Salty tas. ) ]
rer tas v and 30mM KCI dissolved in water

Fig. 2 Instrumental evaluation of the tastes of microwave cooked Agaricus bisporus fruit body with
different stages of maturity, Button and Flat, by Taste Sensing System AS402B.

200 -

150

100

# Button (Stg. 3)

® Flat (Stg. 5)

Content of Sugars (mg/g d.w.)

* total sugar content based on sweetness index (sucrose=1)

Fig. 3 The content of Sugars and Sugar-alcohol of Agaricus bisporus fruit body with
different stages of maturity, Button and Flat.
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3-2. 7I/BEME, BWERE

WETEMHADOT I VROER% Fig. 412, Thz
ERTEIR, HE, R, RO TREILAZD
D% Fig. 512, TNZIURT.

Vg 3/ (Glu) 2551 T 2461 mg/g dw. (27.1%),
W T 29.18 mg/g (366%) EbEL <, 7= (Ala)
A% %) #1301 mg/g (14.3%), B W 855 mg/g (10.7%),
v AF YUYW 1775 mg/g (195%), HE 11.18 mg/g
(14.0%) &Hil, 2 3FTENZFN 55.37 mg/g (609%),
4891 mg/g (614%) % Hd7-.

TI/JBERBKRTHITLE, BREETLTANTF
g & Glu DA% H 2501 mg/g, HE 3343 mg/g & K
BUTHESTHWIMLTB Y, HREZET S Ala e EOAF
32221 mg/g 75 1602 mg/g LA L TWAE L0,

N
v
T

Sweet

Bitter

FZDAEFHNE 4722 mg/g (54.8%) 12 LT 4945 mg/g (626
%) ERRHMLTVEE, HHREZETEHODEEN
3207 mg/g, 2339 mg/g LW LTnwAEH. Tz ki,
BBk (BBR, HBR) 23R 2D, HHRSE5 25 2 L 2R
LTBY, BELVEETE YL BRIIEL SN B
MO REEBBLTWEEEZZOND.

5-X27 L4 F FOUERKREE Fig. 6 12", WL
M & S A & GMP & AMP (3132 [% T, IMP ® &
B AE > TRIEIZIRA L TWiz2%, AMP 322 LT%
WwWZrkbdby, GEtCERERBL TR Lo F 2,
RFEMZEREX 7 LA F FARON Y F U (5
-XMP) OAIIME o7z,

Yamaguchi et al. (1971) 23EME L7z, 73 VB - 2K
KRR R 2 O BWHRE & ZOMERREE MR LTIV 5

tasteless

v

A

= = N
o w o
T T T

Content of amino acids (mg/g d.w.)
w

o

# Button (Stg. 3)

® Flat (Stg. 5)

@9’} R o @ \e"o‘?@‘?’ QP W»

Fig. 4 The content of Amino acids of Agaricus bisporus fruit body with

different stages of maturity, Button and Flat.

Button (Stg. 3, mg/g d.w.)

25.01,
29%

22.21,
26%

@ Umami & Sweet M Bitter Tasteless

Flat (Stg. 5, mg/g d.w.)

33.43,
42%

16.02,
20%

@ Umami & Sweet ™ Bitter Tasteless

Fig. 5 The content of taste-sorted Amino acids of Agaricus bisporus fruit body with

different stages of maturity, Button and Flat.

Umami; Asp and Glu, Sweet; Ala, Gly, Ser and Thr, Bitter; Arg, his, Ile, Leu, Met, Phe, Trp
and Val, Tasteless; GABA, Tyr, Cys and Lys
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Content of 5'-nuleotides (mg/g d.w.)

5'-GMP 5'-IMP

# Button (Stg. 3)
® Flat (Stg. 5)

5'-AMP

Sum

Fig. 6 The content of 5 —nucleotides (5 -xMP) of Agaricus bisporus fruit body with
different stages of maturity, Button and Flat.

IVRF PY A (MSG) BICBRET 2 AXEH, &
B4 % EUC (Equivalent Umami Concentration) & L
7oAk R % Fig. 7 (IR

RO Glu 23 L, &2 ML IMP 0% 513k
BR/NSWZ &5, EUC I 22862 g MSG/100 g
dw. 12X L, BRWAY294.78 ¢ MSG/100 g d.w. & 30% 3 <
L, CORPLLEHTHE S BRSPS b2 &AL
Fahi.

300

N
w
o

200

# Button (Stg. 3)

[y
v
o

® Flat (Stg. 5)

100

EUC (g MSG /100g d.w.)

50

0

Fig. 7 Equivalent Umami Concentration® of Agaricus
bisporus fruit body with different stages of
maturity, Button and Flat.

* Calculated from contents of the amino acids and
5 -nucleotides with umami by the formula, EUC (g
MSG/100 g dw.) = X ab; + 1218 (Z ab,) (X ab)).
a;: concentration (g/100g) of Asp or Glu
a;: concentration (g/100g) of 5 ~-GMP or 5" -IMP
b;: relative umami concentration (RUC) of each
amino acid to MSG, Glu=1, Asp=0.077
b;: RUC of each 5’ -nucleotide to MSG, 5-AMP=0.18,
5 -GMP=2.3, 5 -IMP=1, 5 ~XMP=0.61
1218: synergistic constant

3-3. MARUT T/ —, L-IINIdFAXAVEEEL
DPPH T hILEERE N

BfE (HME100) oA 7F40 5 2 Fo il E i
(K, 50% * % 7 —)v), 2HoOE (£, 70C) CTHHE
L7z oRER) 72 7 — V&8 % Fig. 8 125R3. Hl
A A K E L7236, MREORENIKE L, 70CT
HoTIRT L7728, A% —Vols, MBEEICRE%
WS o7z, LaLads, Miidhx) 72—
VEIEK - BRSPS — VXX 30%EEL, &b
BRBRD o7, EOMILEATD, BIRTIZRL RS,
ERTIERRREOR) 72 /) —VENE L, HAEIZXS
WROGEL, FEEMBROKIL, ZHHE) KoL E) %
&, M X B2 T B RS E R b 5.

ORI W S K - SRR 2 v T,
DPPH 5 ¥V # VOHEIENEZE L &5 X724E (Fig. 9), ICsx
D3FITE 208 mg/100g, HL 209 mg/100 g LRI S,k
FEIZ X B 2RI A o7z,

W% T IV NVHEREEEZAL, 202 OBEELK
SELTHEHEINTWAINVIF A 24 v EEZNELR
2%, YW 144 mg/g dw., B 1.14 mg/g dw. & R H
DIV h o7z (Fig. 10). RV 7=/ =), T)LvT
FAIA Y EBWETRRWA LI2—HT, 7Y hIVHEE
A S N2 L2 WTIE, AIRTEE L o 72
MOBERPEEL TWLDOTIE GV EEZ ONS.
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100

80

60

40

Content of total polyphenol
(mg/g f.w. as gallic acid)

20

# Button (Stg. 3)

® Flat (Stg. 5)

Water, RT Water, 70°C

50% MeOH, RT 50% MeOH, 70°C

Fig. 8 The content of total polyphenol of Agaricus bisporus fruit body with different

tages of maturity, Button and Flat, and different extracting conditions.

100% s
_
§ \"..
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Fig. 9 DPPH radical scavenging activity of Agaricus bisporus fruit body with different

stages of maturity, Button and Flat. Water extract (RT).
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Fig. 10 The content of L-ergothioneine of Agaricus
bisporus fruit body with different stages of
maturity, Button and Flat.
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