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Profiles of Hydrolytic Enzyme Production of Penicillium sp.-14, a Causative Fungus of Rot in
Citrus Fruits. Moo-Sung Kim* and Yong-Keel Choi'’. Speciaity Chemical Institute, Pacific R&
D Center, Yongin 449-900, Korea, 'Department of Biology, Hanyang University, Seoul 133-791,
Korea, *Research Center for Molecular Microbiology. Seoul National University, Seoul 151-742,
Korea — Penicillium sp.-L4, a causative fungus of rot in citrus fruits, was isolated and its mode of hy-
drolytic enzyme production was investigated. Carboxymethylcellulase (CMCase), polygalacturonase(PGase),
extra- & intra-cellular B-glucosidase and cellobiase were produced drastically by addition of substrates in
minimal media. Production of the hydrolytic enzymes were induced efficiently by cellobiose and cel-
looligosaccharides which were the products of cellulose hydrolysis, but repressed by addition of mono-

saccharide such as glucose,

raffinose, galacturonic acid. The relative activity of p-nitrophenyl-3-D-

glucopyranoside(PNPG) hydrolysis was higher than that of cellobiose hydrolysis in extracellular enzymes,
and reverse is true in intracellular enzymes. Intact enzyme production of P. sp.-L4 on lemon peel lesion
was sequential. [B-Glucosidase and CMCase were produced first and followed by PGase. The enzyme
productivities and pH in lesions were coincident with optimal pH of each enzyme activities.
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Table 1. Formation of lesions” on lemon peel by infection of
isolated fungal strains

Fungal strains diameters of lesion (mm)

Penrcitium sp.-L47} 4

AMASH= AlgATY 2

300

(a)

250 -

GHE 4

117

No. 1 Penicillium sp. 35
No. 2. Penicillium sp. 43
No. 3. Penicillium sp. 18
No. 4. Penicillium sp. 71
No. 5. Alternariaf sp. "NG

*Spores (1x 10° spores) of each strain were inoculated at spot on
lemon peel and the infected lemons were incubted for 7 days at
26C. "NG; No growth.

Flg 1 Microsmpy for morphelogy l}f Pemczlhum sp. -L4
Conidiospore and phialide, a typical sporulating organ of Penic-
illium, were illustrated in the microscopy (Magnification, X 800).
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lobiose®l| &J3] 7}AF =2 A S el i) “*"“6‘] Al A
cellobiose 8- A4 3= celluase & elui2) PGase ¥ xy-
lanase 52 &8 &E 45| cellobioseol] 23l induction
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Uzl Al BalEa ABA systemol] Ho3f= Zo
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Fig. 2. Effects of carbon sources on the production of hy-
drolytic enzyme of Penicillium sp.-L4.

Cells were cultivated in Czapek media containing 1%(w/v) of
each carbon sources. (a) Glucose (b) Cellobiose (c) Carboxyme-
thylcellulose (CMC) (d) Avicel (e) Polygalacturonase (PG} (f)
Xylan. Symbols for enzyme activities: @—@ [-Glucosidase,
B—& Ccllobiase, A& CMCase, W-----W Avicelase, @@
PGase, 00 Xylanase.
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Fig. 3. Production of extra- and intra-cellular B-glucosidase
and cellobiase by Penicillium sp.-1A.

Cells were cultivated in Czapek media containing 0.5%(w/v)
CMC and PG. B-Glucosidase activity was measured as PNPG
hydrolyzing activity. Symbols: @—@ Extracellular 3-glu-
cosidase, li— Extracellular cellobiase, &—a Intracellular J3-
glucosidase, W—W Intracellular cellobiase.
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Table 2. Effects of carbohydrates’ on the production of hy-
drolytic enzymes of Penicillium sp.-LA.

Carbohydrates Enzyme activity’ (units/ml)
added CMCase PGase [-glucosidase® Cellobiase

No added 150 183 105 90
Glucose 20 23 30 28
Raffinose 27 30 43 33
Galacturonic acid 33 15 55 40
Sucrose 50 55 65 70
Cellobiose 220 255 155 143
Cellotriose 245 260 193 145
Cellotetraose 225 243 178 143

“*Each carbohydrates {0.2%, w/v) were added to Czapek medium
containing 0.5%(w/v) CMC and PG as carbon sources. "Enzyme

activities were measured after 72 hrs cultivation. ‘PNPG hy-
drolyzing activity was measured.
5 100

- 90

Enzyme activity{unit/mf)

No. of lesion

Fig. 4. Profiles of hydrolytic enzyme production by Penici-
Hium sp-LS in lesions of lemon peel.
Spores (1x 10%) of Penicillium sp.-L4 were inoculated on a spot

on lemon peel, and the infected lemon was incubated at 26T
for 7-10 days. Symbols: @—@ pH, [] B-Glucosidase,
CMCase, N PGase.
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Table 3. Stabilities of hydrolytic enzymes produced in le-
sions by Penicillium sp.-L4

Lesion Enzyme Residual enzyme activity’ (%)
Lesion 1 CMCase 60
PGase 53
B-gulcosidase” 73
Cellobiase 70
Lesion 4 CMCase 65
PGase 70
B-gulcosidase” 48
Cellobiase 48

‘Enzyme soluticns extracted from Iesions of lemon peel were in-
cubated for 4 days at 26°C. "PNPG hydrolyzing activity was
measured.

Table 4. Relative activities for optimal pH of hydrolytic en-
zymes™~ produced in lesion by P enicillium sp.-L4

pH B-Glucosidase” CMCase PGase
3 100 90 70
4 100 100 8E
5 93 Q4 100
6 85 85 100

‘Enzyme solutions were extracted from total lesions of lemon
peel. "PNPG hydrolyzing activity was measured.
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