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Biochemical Characterization of Agaricus bisporus
Dikaryon Strains
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ABSTRACT : Button mushroom (Agaricus bisporus) strains from diverse origins were compared in this study to obtain basic
information on their growth and biochemical properties that are helpful for breeding. Among 31 dikaryotic strains tested, most
strains showed better mycelial growth on oatmeal agar than on MEA and PDA. Mycelia of the mushroom strains revealed -
glucosidase activity the most clearly among the seven extracellular enzymes tested. All the strains showed protease activity, but B-
glucosidase activity was found in 27 strains and xylanase activity was found in 30 strains. The activity of avicelase, CM-cellulase,
amylase, and pectinase was detected in less than 20 strains. These results implied that enzymatic characteristics could be used as
a criterion of strain selection for breeding study.

KEYWORDS : Agaricus bisporus, Chromogenic media, Extracellular enzyme activity

k0] button mushroom, white mushroom, table HAoH, Emildll o3l A5 AFEEE o]8Q1 Agaricus bis-
mushroom, champignon mushroom 2] T<t 0|50 porus= W] FATH[3]. YE°]= lignocellulose”} -2
Aot SR o2 WAtE, BRI, B, 0 AR TeFRE 71-800A A=), o= sele] dAF A
A, FEHAE) Sab 1871 FTY] ARl o] ol EHIskE TR Aol o3k FHTAE
Mordecai Cubtt Gooke®l| &3l Agaricus campestris®] HE ABE8HA RS Folo] Rtk AS ofn|ditt[4]. T
°Z Havp FQIch1]. dink= #8EA}Q]1 Jakob Emanuel 3} okZo] A7} WA AR o, & k9] extra-
Langew 192639] ©] F-& AH71SFAA Psalliota horten-  cellular phenol oxidasesE AJ/d3FH [5], Mn-peroxidase}
sis var. bisporaZ A Zo| HHIIATH?2]. 1938 o] T2 laccase B3-S Adthar Harv} Hojdcte,7]. o2 Al
Schiffere} Mollerol| 23l Psalliota bisporaZ. THA] TTH] xo] Aol 8 Amw o] A Al QlofA] i
5 030 B Phol THe) SAL ekl @ ¥

Kor. J. Mycol. 2014 March, 42(1): 86-90 solxlol 7T 5
http://dx.doi.org/10.4489/KIM.2014.42.1.86 2 ]— ]7]»]4 o]—q-_
PISSN 0253-651X o] ik B2 o] 4, SolElrt 1Ejar
© The Korean Society of Mycology or]ole) AZE|o]g) o, kRS oF Ho|ulnlE o 7 =
*gorr?lspor'ding Zuthkor Cack e8], F2 WAlE THEY] HsiMe WAETo]
L PR FaF B2 P, Yol K3l B Aele TN
eceived Februa , - _ - _ _
Revised Marchry 19/ 2014 ﬁﬁ%mgg}zq] '0’16]1 EE:_E?E_T %7] ]IHT,U_—O]]’ f 0?1' 00]:%‘
Accepted March 21, 2014 o] Z=S Jsl= Aol L3It I 9] ko] A=
5 O] Z2=0)3EZ Z70 ola=] = n ol=
®This is an Open Access article distributed under the terms of the QA ol=e] FUEF FTAS olg3l F= _XH H7<]— I
Creative Commons Attribution Non-Commercial License (http:// 01;(]—7’— U= H]‘ %}\‘_]_' ZHHH %%‘9] 7H‘£'°] A]T—:ILE& }bl'%o]‘:}.
creativecommons.org/licenses/by-nc/3.0/) which permits unrestricted E5 == 2)5EA QHIAARS. OJsia)= 77.0.0] L% suak
non-commercial use, distribution, and reproduction in any medium, =5l = A& X]} RS FAsiAE el & /N
provided the original work is properly cited. o] 8731 o}, Al I o] §F 7R vl

86



u| gk Aol S5 gk 7| B Rl B3 A
glo|t}, o]of] g} B Ao M o] 5ol HQadt 7]
B A7 E A3} gkst 49 ko] oldHFE it
o7 A 2 A3k EAS vlw AT A3l A}
29 o)AFFTE Z 31 T7FEA 2T H THPAAEZ
HH AFERE Mol A HokS- Hlo} AE-S 135}
Act. o] A1 #FEL F 1771=d FEENeH gk
=8 3} ofAJo} ol =39 113, INYUTE
E31el B 27l A 8 E 67, HH]Ql BaldoA

b

FEo] oltT] Aslekd 54 14 87

TUE 2, T IR Y ol E st
T, 375 XA Alopo} =l FHE 4T FE
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(Difco, USA), malt extract agar (BD, USA), oatmeal agar
(Difco, USA)ell FE3k] 25°Colx] 14U7E widsl A1
w759 7AASEE 71830 (Table 1).

] w7 o= vl x| BISA] oatmeal agar (OA)
NA AL Ao WEA UERGTE 1 T2 E malt ext-
ract agar (MEA) HJR|ol|A] A5-0] 5333 potato dex-

Table 1. List and characteristics of the Agaricus strains used in this study

‘Substrate preference

NO ASI Strain No. Source Characteristics
PDA MEA OA
1 ASI1151 Korea White color, banded agaricus +++ ++ +++
2 ASI1337 Korea White color (cultivar: Saeah) + ++ +++
3 ASI1338 Korea White color (cultivar: Saejeong) + ++ +++
4 ASI1347 Korea White color (cultivar: Saeyeon) +++ ++ +++
5 ASI1348 Korea White color (cultivar: Saedo) ++ ++ +++
6 ASI1146 Korea Brown color +++ +++ +++
7 ASI1153 Korea Cream color + + ++
8 ASI1024 Taiwan White color + ++ +++
9 ASI1047 Japan White color + ++ +++
10 ASI1177 Japan Cream color + ++ +++
11 ASI1060 India White color + ++ +++
12 ASI1031 USA White color + + +++
13 ASI1032 USA Cream color + +++ +++
14 ASI1038 USA Brown color ++ +++ +++
15 ASI1171 USA Banded agaricus + ++ ++
16 ASI1085 Canada White color + ++ +++
17 ASI1086 Canada Brown color + +++ +++
18 ASI1330 Brazil Portobello + +++ ++
19 ASI1336 Brazil Brown color + ++ +++
20 ASI1050 France Brown color +++ + +++
21 ASI1054 France White color + ++ +++
22 ASI1164 Germany Brown color ++ ++ +++
23 ASI1095 Germany White color ++ ++ ++
24 ASI1138 Germany White color, banded agaricus ++ ++ ++
25 ASI1072 Denmark White color + ++ ++
26 ASI1096 Switzerland White color + ++ +++
27 ASI1320 Netherlands Brown color ++ ++ ++
28 ASI1324 Australia White color + ++ ++
29 ASI1323 New Zealand Brown color + +++ +++
30 ASI1326 New Zealand White color + ++ ++
31 ASI1328 New Zealand Portobello + ++ ++

‘PDA (Potato dextrose agar), MEA (Malt extract Agar), OA(Oatmeal agar), +++: mycelium length is more than 50 mm, ++: mycelium
length is more than 30 mm and less than 50 mm, +: mycelium length is less than 30 mm.
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Fig. 1. Comparison of the tested Agaricus bisporus strains's extracellular enzyme activity. A, activity of B-glucosidase; B, activity
of avicelase; C, activity of CM-cellulase; D, activity of amylase; E, activity of pectinase; F, activity of xylanase; G, activity of
protease. Tested ASI strains (1: 1151, 2: 1337, 3: 1338, 4: 1347, 5: 1348, 6: 1146, 7: 1153, 8: 1024, 9: 1047, 10: 1177, 11: 1060, 12:
1031, 13: 1032, 14: 1038, 15: 1171, 16: 1085, 17: 1086, 18: 1330, 19: 1336, 20: 1050, 21: 1054, 22: 1164, 23: 1095, 24: 1138, 25:

1072, 26: 1096, 27: 1320, 28: 1324, 29: 1323, 30: 1326, 31: 1328).
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Fig. 2. One of examples of each extracellular enzyme activity on chormogenic medium shown by a tested strain in this study.
A, activity of B-glucosidase; B, activity of avicelase; C, activity of CM-cellulase; D, activity of amylase; E, activity of pectinase; E
activity of xylanase; G, activity of protease. Bars indicate measured enzyme activity zone.
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