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Properties of Crude Trehalase from Agaricus bisporus

Seung-In Lee and Byung-Mook Kim

Department of Food Science and Technology, Chung-Ang University, Seoul 151, Korea

Abstract: In order to study the trehalase (EC 3.2.1.28) from mushroom, Agaricus bisporus

Lange Sing., the crude trehalase preparation was separated by fractionation of mushroom extracts

with ammonium sulfate between 0. 4 and 1. 0 saturation, and its properties were examined. Mushroom

trehalase showed optimum pH 6.0, and optimum temperature 40°C. The enzyme was stable at pH
range between 5.0 and 7.0, and at temperature below 50°C. The activities of crude trehalase had
proportional relations with enzyme concentrations below 490.2 mg % of protein and with substrate
concentration below 2. 6x10~°M, showing a Km value of 0.760 mM. The enzyme was inhibited by
some metal ions such as Sn?*, Ca?*, Hg?", Cd?, Cu?*, Mn®*, Zn?>*, AP, and Fe®", while Ag®,

Ba?*, and Mg?" demonstrated remarkable increasing effects on the enzyme activity.

Keywords: Agaricus bisporus, Trehalse, Fractionation, Km value.

WAL v 439 h4ql trehalose®: %ol {3
3 9t} (Grifin et al., 1970, Hammond and Nichols,
1979). ©l
sugargt2® EE9A =0 AANAA  trehalasedt=
8 FEL el EE A A& A9 9
Fdoz ol gz A,

WAL FAsE vl Zo] FFAE A XFEE
AR FANY §7152L A o= T4 FE
o= Pt g AR orA AA st TAY TH
s ALA S FAg o] &

ue}4 ¥ A F9 trehalase(a, a-trehalose glucohydr-
olase, EC 3.2.1.28)% WA 48 754 28 9
&g stz gon 53 giA AT A3 A
gE AL sty od8A grvh 2¥dE ETi=m
W A trehalased] ATE =2 o] o Feolx YA F
& 4Adele.

A A= F&o| vl A (Agaricus bisporus {Lange) Sing),
8 W A (Pleurotus ostreatus Quel), Z.3v] A (Len-
tinus edodes (Berk) Sing) 59 2% ¥ AFY treha-
lase &AL = E v} FSoln A o] trehalase T4

=
o 74 & A¢ BART o] mauAe T4 &

trehalose= %7 mycose ¥ mushroom

Ao A AR maAHer FEHe &g ALY

vk B dFdAE FFolHAEe trehalased
0.5M NaCl® 23 % ammonium sulfate?-F o <
F PeE® mZanEY 34 3Ry ERAE AT R
olu] JF BxH
1970; Paulsen, 1971), mammalian intestine trehalase
(Sasajima et al., 1975; @ %, 1980), mold trehalase
(Hill and Sussman, 1964; Hey and Elbein, 1968),
yeast trehalase (Avigad et al., 1965; Penek and Souza,
1964) 59 AAFE da o Aol o 2 A&
o 7lo) Baste vholrh

% trehalase (Lefebvre and Huber,

ER-TE

28 M=
B A AEE Age AFdA IS FE 5
A Gl A (Agaricus bisporus) €& A& 2
] 5 trehalose (Michigan Detroit DIF Co., USA),
diethylaminoethyl (DEAE)-cellulose (Sigma Chemical
Co., ion exchange capacity: 0.91 meg/g), acrylamide
(Kokusan Chemical Works, Ltd., Japan), N, N’-
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methylene bis acrylamide (Merck Co.) N, N, N, N/,
~tetramethylene diamine (TEMED, Kanto Chemical
Co. Inc., Japan)& A&stgen 9E A%LE EF
AdF F& 5F¢ AL

A3 i

1) Trehalase?] #2&

Trehalaeg =237 ¢8+9] FFolu] Al 3 W ge
0.5M NaCle 7}se] Waring blender2 #3433}
30°Cell 4] 30 & E<F A7 th% Cheese clothz =
A oA 3,000rpme® 10 3 T 44 s 2
AF4E¢ FEA o2 ALY,

2) Z(#) Trehalased 3

B A trehalased] %% ¢ ammonium sulfate® »-
HAA &3¢ 245 £ A3 Table I A 2E upe}
Zo] 0.2~1.0 ZFEH A BF Fx Ao FHH
2 Qo) specific activity® H.ol Bl & 2 trehalase ¥
A€ 0.6~1.0 235 HFH ] o

wetx] E AP E F29¢ ammonium sulfate
Z 234 Jletd 0.4 ZIAA 15k ALAA #A
A7 % 7,500 rpmeE 30 £ 4°CAlA H4AEL S
Fdx FA 2 ASHe ammonium sulfate®T ¢
Ze wyeon shete] 1.0 E3AA 1 Fob A4
B g & 54 24 selA dAFDE A o
1A Qe AAE 4229 FHgd FHAA visking
tube (#30/32) %7 F FFFZ 83 FHAZ
o B4 ¥ o« 445 84 IAEE AAT
et o]AL T4 YAEHE T Foll 2 AFEE
2 AYe (M) trehalasez 4319t

3) Trehalase I |

Trehalase @42 dut¥ (Eichhlz, 1967; R4 %,
1983)s) g3l ARG & AdBe) AREA
1 % trehalose® ¥#3= 0,1M phosphate buffer(pH
5.5)% 0.7 ml7}sle 30°Cell A 10 £7F w247
Z A7 549 0.3mlE 7std 30°CelA 30 &7

Table I. Trehalase activities in fractions of crude

extract.
. Specific activity . .
Fractions Tota% n;;;c;tem (units/ 1;11% ein) To%llllnei:gwty
0.2 224.9 0. 260 58.4
0.4 105.5 0.337 35.5
0.6 86.5 0.615 52.6
0.8 91.3 0. 751 68.6

1.0 9.9 1. 266 12.5
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FeAA AFEA AL o] TRAL 2 F7 FAA
5&£34S FAA4L o ¥ 0.5mlE #3e] Som-
ogyi9} Nelson® =4 (Somogyi, 195; Phillip ef al.,
1954; B3, 197) ez A= #99S 4 Fddd.

B T L 30°Cel A 308 Hotd 1 umoled 4
Fe AT £ I E4£9 FE& 1 wmitR FHod
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A8k ot

4) Protein? &

Spectrophotometric method(Layne, 1957)% Lowry

S FY B (195D st A e et
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el pHY 4 2=, pH Y 4 ¢44, 4 F=
%4 714 FEd vtE 4, gz FF oY IF
5% &A% AdE g 2

1) pH 9 &=

Z(#) trehalaseel 0.1 M acetate buffer (pH 3.0,
4.0, 4.5, 5.0), 0.1M phosphate buffer (pH 5.5, 6.0,
6.5, 7.0, 7.5, 8.0) ¥ 0.1M carbonate buffer(pH
9.2 Z74 pHE 243 F trehalase 4& 533
A= Fig. 104 2 ups} zro] =(4) trehalase:
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Fig. 1. Effects of pH on the activities of crude
trehalase,
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olg} 2 Axe 7 F(198D) ¥ 2 5 (1983)Y
rabbit kidney(pH 6.0), Alexander (1973)9] Saccha-
rum spp. (pH 6.0), Cadido 5 (1980)9 Triatoma
vitticeps (pH 6.0), Paulsen (1971)¢ /=] Ilabial
gland (pH 6.1), Hisajima % (1981)¢] persimmon
(pH 6. 0)e A 942 trehalased] 742} X g,

A 2 trehalase?] pH o &AL zH7] g W +
4 (source)e] =2l Horikoshie} Ikeda (1966), {:H
$(1980) 5 F9-A Aot zo] pH 4.09 =& pHE
et A= 92 Patterson F(1972)9) % $-ol A &
Ze] pH 7.59 &2 pHE v+ Ax ov 99
dlol 4 B ulel o]l AdA o &4 8E trehalase:
933 pH 5.2~6.924 £ A9 A% v pH
JgE4E vz &

2) 4 94&4

(M) trehalased] #A-g2% % 0, 20, 30, 40, 50,
60, 70, 80, 100°Cz =439 #¥4& 533 25
Fig. 2014 3= ule} o] z(H) trehalaser 40°Cel
A Ad ALXEE vEhdlen 40°Celdt A 24 A
BohE 40°Col 4 o 257t 45T E D40
PA 3] Zrashed e

ol ¢} 2& A= Friedman (1960, 1966) & Phormia
regina (45°C), Ceccarini (1965)2] Dictyostelium dis-
coideum (45°C)=+ wlszslgieh. z# v Avigad F
(1965) 9] hybrid yeast (30°C), Panek$} Souza (1964)
8wl g R (40~50°C), Lefebvre?} Huber (1970)¢]

00 & 0\
ol \
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Fig. 2. Effects of temperature on the activities of
crude trehalase,

honeybee (55°C), Paulsen (1971)9] ~fu]g labial
gland (50°C), @ % (1980)9 Sarcoma 180 =< St
A2 mouse (60°C), Prasad®} Maheshwari (1978)9]
Humicola lanuginosa (50°C) FolA @& trehalasest
= A7 e d 4EZE veEbi A

3) pH ¢4 A4

Z(41) trehalases] 0.1M acetate buffer (pH 3.0,
4.0, 4.5, 5.0), 0.1 M phosphate buffer (pH 5.5, 6.
0, 6.5, 7.0, 8.0) & 0-1M carbonate buffer (pH 9. 0)
g A7 29 %4 slele pHE 248 F A 24 (%
5°Col 24 A7k WA 8k ool visking  tube(#32/30)
2 Agste] 3 U gl FAAA bufferadl & A
% t}L trehalase 4% 43 A3e Fig. 344
B utel ol z(H) trehalasex pH b. 0o A 7.04
ol WoldlA +FAE HEIAH.
o e A Paulsen (1971)9 7=l ¢ labial
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4H 9 FAA
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Fig. 3. pH stabilities of crude trehalase,
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Fig. 4. Thermal stabilities of crude trehalase.

Trehalase Activity ( units )
5

Coneentrations of Enzyme (%)

Fig. 5. Relations between the concentrations and the
activities of crude trehalase.

%% AL Gussin® McCormack (1970)8] Lilium
longiflorum pollen (50°C, 30 %), Lefebvres} Huber
(1970)9] honey bee (40°C, 10 %), Avigad % (1965)
2] hybrid yeast (40°C, 20 &), Hills} Sussman (1964)
9| Neurospora (60°C, 20 %) Fol4 94L& trehalase
Sk u] ekl v

5) Ea FE 9 VA FES Bx B4

FEAEE 114404 490.2mg %9 WA F2 2
3t 524 F4E¢ FHHE A Fig 594 e
upeh o] & FEo] ulaE e Z& FA o] straight
curved 2= F7bstge

E AR 5 2.6xX10° M o3l A= 7 xs}
FNEFE A4EFE vHdA Fsbstg e Fig. 6
oA B ups} o] trehalased] 7] A (trehalose)s] o)
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Fig. 6. Effect of substrate (trehalose) concentration

;
2
(MY x15°

on crude trehalase activity.

Table II, Effects of metal ions on the activities of

crude trehalase.

Metals (1 x1072M)

Relative activities(%)

None 100.0
KCl1 100.0
NaCl 104. 4
AgNO; 194.4
SnCl, 26.7
CaCl, 71.1
HgCl, 24.4
BaCly 153.3
MgCl, 111.1
CbCl; 35.6
CoCl, 106.7
CuCly 26.7
MnCl; 40.0
Zn(NOs), 48.9
AlCls 24.4
FeCls 62.2

% Km g€ 0.760 mM o] gl

ol ¢ Z& AstE Bargiellos) Grossfield (1980)¢]
Drosophila melanogaster (0. 666 mM), Friedmaﬁ(1960)
9 Phormia regina (0.67 mM), Alexander (1973)9
Sacckarum spp. (0.63mM) Fo]A 4L trehalases]
B9 o}F ey eh. 28l Gussind McCormack
(1970)9] Lilium logiflorum pollen (1.00mM), Rob-
ertset Tovey(1969)8] Selaginella marlensii(l. 70 mM),
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Avigad £ (1965)9 hybrid yeast(10.2 mM), Hey$}
Elbein (1968) ¢} Streptomyces hygroscopicus, (18 mM),
5 (1975)9 rat®] F&3:A9 mucosa (6.4
mM) Sl & trehalased] 79 33 Ho
£ e

7 &9 9

F&o) o] 2(H) trehalase 34 o

Sasajima

HAE S

27 §5td o¥ FH9 FAIAX10M) £& 2
(#1) trehalase 28] 2z H 8 & 30°Cel A 30
27 247 F trehalase AL AT AF:

Table ITe A 24z ups} zte] Sn*, Ca?, Hg®', Cd%*
Cu®*, Mn?", Zn*, Al Fe¥ 5L Ix107M Z5.d
Al trehalase @A o] Hete] A% A a3 Je
govt e rroa Agt Mg?, Ba?" 52 trehalase
DAl Aste] @A F7+ A4S e At

o] Azt A2 JE 94 trehalased A9
Bl 523 AA el Mg?, Agt Fol 98 trehalase 3
A9 4 5ae dutdel A$gdE B0l Aogld

(Pank and Souza, 1964; Patterson et al., 1972; Sas-
ajima et al., 1975).
= o
=~ AL
W A5 trehalase® o 7-317] 918lo] 2 wiAle &

4e FA4% F 7t gl £ d4ol9 trehalase
£ (NHy:S50:2 £383te z(H) trehalased 442
A8 2 Ase o Ao,

2 () trehalase pH 5.0~7.0, 50°Coll A & A
5—73_ vhebd e
}_(ﬂfﬂ) trehalaset= pH 5.0~7.0, 50°C ©]s}o] A
(*ﬂ) trehalase®] #41-2 490.2mg %o|3lY #
3 2.6x107° Melsle] 713 FE W9l Wl

4. 7 ’Q(trehalose) Zo] & Km 72 0.76 mM

%
4L

H'*’T°]'3-°ﬂ W3 = (M) trehalase 34-& Sn?t,
Ca2+’ Zn2+, Hg2+, Cd2+ Cu2+’ Mn2+, A13+’ Fe3+(ﬂ]
st HAZ A adE vhebd wi=d Ag't, Ba®f,
Mg?to] 9§} A &= &Aool Zrtsled e},
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