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Identification and Enzyme Activity of Molds Isolated from Chinese
Fermented Food *“Jinhua Huotui*
(Astudyon a Chinese fermented food “Jinhua Huotui” partd)

Yutaka WAGU*, Toshitaka KAKUTA**, Hitoshi SHINDO**,

and Takeo KOIZUMI**

*Bio'c Co.,Ltd., 11101, Uchida Muro-cho, Toyohashi-shi, Aichi 441
**Department of Brewing and Fermentation, Tokyo University of

Agriculture, 1-1-1, sakuragaoka, setagaya-ku, Tokyo 156,

“Jinhua Huotui” is a traditional fermented food produced in China. This
study aims at the identification of molds from * Jinhua Huotui ” and the
investigation of their enzyme activities. They were identified 30 strains of genes
Penicillium and 25 strains ofgenes Aspergillus. From genus Penicillium, P.
aurantiogriseum_ P. solitum,6 P. implicatum, P.viridicatum ,P. fellutanum and
others four kinds of molds were identified. From genes Aspergillus, A.
versicolor, A. sydowii, A. candidus, Eurotium rubrum, E.amstelodami and
other three kinds of molds were identified. As to enzyme activities, genus
Penicillium showed strong acidic protease activity, and, genus Aspergillus showed
strong neutral and alkaline protease activities. Especially, A.ochaceus has strong

protease activity as compared to standardstrain of A. oryzae. Genus Penicillium



showed stronger lipaseactivities than genus Aspergillus. Especially, P. fellutanum |
P.canescens had very strong lipase activities. As to o -amylase and phoshatase
activities, all isolated molds from “ Jinhua Huotui “ showed low activities.

There results showed that genus Asperillus played the main role
for decomposition of protein, and genus Penicillium played the main role for

decomposition of lipid in * Jinhua Huotui
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Tablel

Grouping of Penicillum sp. isolated from Jinhua Houtui

No. of Group P-1 pP-2 P-3 P-4 P-5 P-6 pP-7 P-8 P-9
Diameter (mm) 15-20 16 -21 31- 33 38 -42 13-15 29 -33 24 -28 29 -35 31- 33
Color Greyish Gray Dark Dull Greenish Dull Dark Yellow Dark
-green -green -green -gray -green -green -green -green
Texture Vel Vel Flo -Gra Vel Vel Vel Vel Vel-Gra Vel-Gra
Sulcate Radially Radially Radially Plane Plane Radially Radially Radially Radially
Conidiogenesis | Moderate Light Light Light Heavy Heavy Heavy Moderate Heavy
Sclerotium O O O O O O O O O
Mycelium color White White White White Yellow White White White White
Reverse color Brown Pale Orange Yellow Orange Orange Brown Orange Orange
-gray -brown -brown -brown -brown
Exudate O O Clear O Clear O Clear O O Clear O O Brown O Clear
(color)
Soluble O 0 0 O O O 0 O O
Pigment
All plates are observed after 7days incubation on CYA at 250 .
Vel , velutinous ; Gra, granular; Flo ,floccose ; O ,Absent,; +,Present



Table 2 Morphological characteristics of Penicillin genus isolated from Jinhua Huotui
No. of Group P-1 P-2 P-3 P-4 P-5 P-6 P-7 P-8 P-9
Penicillus  type Mon Bi Bi Bi Bi Ter Ter Ter Ter
oo oo oo oo oo oo oo oo oo
feature
Colony on Germination at 0 O O O O o 0 (1-3mm) 0 (1-3mm) 0 (5-7mm)
CYA SO
Growth at 370 0 (4-5mm) O O O O O O O O
- Amp 11-13 Amp 4-8 Amp 810 Amp 7-11 Ace 9-12 Amp 8-11 Amp  9-12 Amp 8-11 Amp 8-10
Phialides % oo <
Shape O 2.0- 2.2- X X X x x X X
2.6 24 2. 2.5- 2.5- 2.6- 25 2.2 25
2-2.6 2.9 2.8 2.9 -2.9 2.7 -3.1
and - size (um) 012-25 011-22 05-13 011-13 012-13 012-14 0 10-16 011-22
f) Metulae 0 0 x 0 x 0 x 0 x Ox 0x 0x 0x
02.2-2.6 02.8-3.8 03.1-3.6 02528 02933 02.7-3.0 03547 03.2-35
- Sus OEl O Sph Sph - OEl Sph - Sph - Sus Sus - Ell Sph
Conidia 025-3.0 02.0-3.0 02.0-3.0 Sus 03.0-45 Sus 3.0-5.0 3.0-4.0 3.2-4.0
2.0-3.0 3.0-4.0
f) Stipes S S R R S S-Fr S-Fr R R
Surface texture
Conidia S Fr S S S-Fr S S S R
: I L L P.aurantio . o )
Proposed species P.implicatum P.fellutanum  P.canescens P.raistrickii P.variabile -griseum P.solitum P.viridicatum  P.echinulatum
Mon, monoverticillate ; Bi, biverticillate ; Ter, terverticillte ; Vel , velutinous ; Gra, granular; Flo floccose; [ , No-growth, No-germination; +, Growth, Germination
Amp, Ampulliform ; Ace, acerose; Sus, subspherica; Sph, spherical; Ell, ellipsoidal ; S, smooth; R,rough; Fr, finelyrough; Vr, veryrough
00 stipes vesiculate, 00 Penicilli terminal verticils of metulae, subterminal and intercalary metulae, O O Penicilli terminal verticils of metulae,
0 O With subterminal rami, 00O One to two rami produced, borne terminally, fO Incubation on CYA 7daysat 250



Table3

Morphological characteristicsd ofd Aspergillusd sp.0 isolatedd fromd Jinhua Huotui

A-1 A-2 A-3 A-4 A-5 U-1 uU-2 U-3
Color Yellow Dark Grey green White Olive brown Grey green  Grey green Greyish
- buff -turquoise -green
Diameter O mmQO 42 - 60 18- 20 18-24 16 - 20 65-70 1- 7 5-12 10-13
Texture Vel - flo Vel -flo Vel - flo Vel Flo Vel Vel Vel
Sulcate Plane Radially Radially Plane Plane Plane Plane Plane
Conidiogenesis Heavy Heavy Heavy Heavy Moderate Light Light Light
Sclerotia O (Dull pink) O O O O O 0 0
Mycelium color White White White- buff White White Yellow Yellow White
-orange
Yellow
Reverse color Dull - yellow Maroon Brown Yellow Uncolor Yellow -orange Brown
Exude O O O O O O g g
Soluble pigment O O O O O O ad ad

All plates are observed after 7days incubation on CYA at 250 .



OO0D0O0O000dTable4 Morphological characteristics of Aspergillus genus isolated from
No. of Group A-1 A-2 A-3 A-4 A-5
Colony diameteron CYA at 370 (mm) 26-34 3-5 4-6 20-23 55 - 60
Colony Diameter (mm) 54 - 60 24 -31 19-33 17-32 58 -70
on CYzosa) Color Wheat, Dark green, Dull green White Olive brown
Ochraceus Dark turquoise
Texture Vel - flo Vel Flo - gra Flo Flo
Mycelium color White White White White White
Reverse color Brown Orange brown Uncolor Uncolor Yellow
Red brown
Colony Diameter (mm) 45-57 16 - 32 14-24 10-23 62 - 70
on MEAa) Color Pale Dark green Greyish green White Olive brown
Light yellow Dark turquoise Pale yellow
Texture Flo Flo (Gra) Vel Gra Flo
Mycelium color White White White White White
Reverse color Yellow Dull green, Orange brown Pale yellow Uncolor
Red brown
Shape and sizeb) Vesicles Glo (29-36) Glo (6-15) Glo (8-17) Glo (8-18) Glo (20-40)
(u m) Phialides 10- 4 x 2-3 5-8 x 2-3 4-7x 2-3 6-10x 2-3 9-12x 3-5
Conidia Sph - Elll Sph Sph Sph Sph - Sus
(25-3.2) (25-4.0) (25-35) (25-4.0) (40-7.0)
Surface texture ©) Stipes R S S S-Fr
Conidia R R S S
Others?) Hiille cell Hiille cell 0
Proposed species A.ochraceus A.sydowii A.versicolor A.candidus A.oryzae

00O Incubation

in 7days at 25 0 0 O 0O Incubation on CYA in 7days at 250

Jinhua Huotui



Table 5 Morphological characteristics of Eurotium genus isolated from
No. of group U-1 U-2 U-3
Colony Diameter (mm) 40-55 38-44 35-47
a) Color Yellow orange Red orange Dull green
on CY20S Dull green Dull green Yellow
Texture Vel Vel - gra Vel
Mycelium  color Yellow Orange White,yellow
Reverse color Pale orange Deep maroon Dull-green
Colony Diameter (mm) 2-8 0.9-1.2 15-24
on MEA a) Color Yellow Yellow red Dark green
Texture Vel Vel Vel
Mycelium color Yellow Yellow red White,yellow
Reverse color Yellow Red Yellow green
Vesicles Glo — Sug (20-32) Glo - Sug (25-40) Glo - Sug (15-35)
Shape and size (u m) Conidial head Radiate Radiate Radiate to
b) columnar
Phialides 7-10% 4-7 7-9% 3-4 6-9x 3-5
Conidia Sph (4.5-9.0) Sph (5.0-8.0) Sph (3.0-5.0)
Surface texture b) Stipes S-Fr S-Fr S-Fr
Conidia Vr Vr Vr
Color Yellow S—Fr S-Fr
Cleistothecia c) Shape Sph-Sus Sph-Sus Glo
Size (u m) 70-105 80-120 120-145
Shape and Size(u Len(4.5-5.5x 4.5-5.0) Len(5.5-7.0x 5.0-6.5) Len(4.5-5.0x 3.5-4.0)
m)
Ascospore c) Furrow Trace Trace V-shaped
Surface texture S S R
Proposed species E.rubrum E.repens E.amstelodami

Glo,globose ;

Sug,subglobose ;

Len,lenticular

Jinhua Huotui



0000 Incubation in7daysat25 000 OIncubation on CY20S in 7days at 2500
0 O Incubation on CY20S in 1l4days at 250

Table 6 Identification of mold isolated from Jinhua Huotui
Identified mold Rate of total Identified mold Rate of total
isolated mold isolated mold
(o) (QERD)
P.aurantiogriseum 17.3 A.ochraceus 11.2
P.solitum 11.6 A.sydowii

P.implicatum E.repens

P.viridicatum E.amstelodami
P.fellutanum E.rubrum
P.canescens A.candidus

P.echinulatum A.oryzae

o Wk W 0 oo
O N O OO O 0 @

P.raistrickii A.versicolor

N N N N O NN
o O O o o o

P.variabile .0

Number of total isolated moldO 249strains



Table 7 O Protease activity of the mold isolated from Jinhua Huotui

Count of mold

Protease pH 3.0 pH 6.0 pH 9.0
activity Pen. Asp. Total Pen. Asp. Total Pen. Asp. Total
0 O 100 126 100 226 137 43 180 140 44 184
101 O 200 10 4 14 8 13 21 5 5 10
201 O 300 6 0 6 0 17 17 0 19 19
301 O 400 1 0 1 0 17 17 0 14 14
401 0O 500 1 0 1 0 6 0 9
501 O 600 1 0 1 0 5 5 0
701 over 0 0 0 0 3 0 4
Average of activity 42 20 33 37 175 94 22 224 105

Standard strains(Aspergillus oryzae KBN1031) activity
0 pH3.0,112 O pH6.0,321 O pH9.0,401

Protease activity was measured under the conditions described in Materials and Methods.



Table 800 aDAmylase activity of the mold

isolated from Jinhua Huotui

a-Amylase of
activity Pen. Asp. Total
0 O 100 87 91 178
101 O 200 51 7 58
201 O 300 6 0 6
301 O 400 0 1
6010 Over 0 6 6
Average of activity 147 71 111

Standard strains(Aspergillus oryzae KBN525) activity[] 2247

o -Amylase activity was measured under

the conditions described in Materials and Methods.



Table 9 Lipase activity of the mold isolated from Jinhua Huotui

Lipase Count of mold
Activity Pen. Asp[] Total
oo 25 45 73 118
2.6 O 5.0 52 21 73
5.1 0O 7.5 21 7 28
7.6 0 10.0 10 2 12
10.1 O 12.5 7 1 8
12.6 0O 15.0 4 0 4
15.1 0 17.5 3 0 3
17.6 O 20.0 1 0 1
20.1 over 2 0 2
Average

of activity 3.8 1.6 3.0

Standard strain( Eurotium repens KBN2062) activityld 15.3

Lipase activity was measured under the conditions described in Materials and Methods.



Table 10

Phosphatase activity of mold isolated from Jinhua Huotui

Count of mold
Phosphatase pH5.0 pH9.0
activity Pen Asp. Total Pen. Asp. Total
0 O 200 109 72 181 144 103 247
200 O 400 22 6 28 1 1 2
401 O 600 6 10 16 0 0 0
601 O 800 3 7 10 0 0 0
801 O 1000 2 6 8 0 0 0
1001 over 3 3 6 0 0 0
Average of activity 160 277 208 31 58 42

Standard strain( Aspergillus oryzae KBN1031) activity pH5.00 24360 pH9.00 2055

Phosphatase activity was measured under

the conditions described in Materials and Methods.



