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——Physiological Characteristics of Aspergillus spp. Isolated from Foodstuffs—
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ABSTRACT

Thirtythree strains of the Aspergéllus spp. isolated from foodstuffs were observed

through some physiological characteristics for detection of identification key of

Aspergillus spp.

1) Each strain of Aspergillus spp. had their specific characteristics and could

be used for identification of species.

2) Excellent amylase-producing fungi were observed among the isolated strains of

Aspergillus spp.

3) Amylase activities increased for one week incubation period.

4) In the tests of ccmmon characters of aflatoxin-producing fungi.,

some strains

possess the common characters of aflatoxin-producing fungi among the 33 strains

of Aspergillus spp., for example, conidial size, presence of sclerotia, kojic acid,

and pigment production, coloration of phenol, reducticn of methylene blue, etc.
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1) #Es & (Total acidity)

50M/8] Czapek-solution mediaol] #:f
dhed 200 AP KR o) IEW 10m/E
HREsted 0. IN NaOH %o 24 st
of JIESIA

2) Kojic acid

Kojic acidEiA B ESHE FHSI
BEME I5HH BEY & BER 10ml 1
% FeCly 1m/-& fuslted Vel o] &R
£ colorimetric spectrophotometer(Bauch
& Lomb, “Spectronic 20” diffraction
grating type)®A4 600mudl] A
density (OD)E #lEslgd=h

Kojic acid production medium

optical

‘Glucose 100. 0gm CaCl, 0.1gm
Peptone 6. 0gm FeCl, 0.5gm
KH.PO, 0.1gm NaCl trace
MgS0,-7H.0 0.1gm D.W. 1, 000m/

3) YA (Fluorescence)

3% Glucose® % Czapek-solution agar
slantoll A 15 ) $5##% ultraviolet ray
(3650A) 2 BREel HES R, vEhi:

B Bl B BEES RaEstslch

4) AmylaseH{E MiE

Amylase I #IEiEosE Willsts
tter-Schudel -8 #{kA] 70 #1(1970) %2
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12F$fE, 1H, 20, 3H, 48 gy 5HR 1H
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Protease /J{E2] PIEHiEkozAE Fuld-
GrossHHis FIHIstgl 2™, 0.1% casein
AR 2mi2) protease 4k Esihol 238 H i
HIER e R dbe RS
THEL R A F olf] Imis} 3!
caseinf-& {7y 38°C Kl 4 1BERY 15
MAZl b8 acetic acid-ethanoliy 652
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6) Phenole} #MKIE

Petri-dishell 258 HR 5283t 5 $£% 5 E
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miE AR B KRS 5] 30°Col
A 1H HES %£9% F99 kel el
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7) Methylene blue (MB)s2} triphenyl

tetrazolium chloride (TTC)Y BT
AE

(a) Methylene blue(MB) Ex#

Czapek-solution agar plated] Xz&x]
WS cork-borerz4 BT £ o] & H
BEol ¥ 0.1 M phosphate buffer(pH
7.4)¢ methylene bluez} 0.0001% EHE
Al 853 ¥, o] methylene blue 3mi%
Al H Jhell pushel FRE A 30°Cel A HiE,
methylene bluelF#§e] Hfao) 5243 /A
5 = BRE EE ook

(b) TTC (triphenyl tetrazolium chlo-

ride) &0

olZ ¥4] methylene blue BTH HE
o F—% HEoz HApe #EHD £ 0.1
% TTC Bz Li 0.1 M phosphate
buffer 2m/E& REI oS FiEste 30°C
ol A KE, B EEel flfie] veltn)
Eale FefElS BEskg o}

8) Nitratei&8 T B

o] HEXS cork borerz A EEEE B
= RABEAN Y2 30% acetic acid il
=3¢] a-naphthvlamines} € 4] 30% acetic
acidEEel = 0.34% sulfanilic acid®
AEeZ BT F o REW imiE A¢
ell F418t vh2 80°Coll A 253[H InEhA] A
Vel = RALAY] BES i BlEstslh
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2) Kojic acid
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Table 1. Physiological activities of representative strains

Production Enzymes Coloration J Reduction
Strainl(0. 1N NaO | acid_Kence. [Ay- [Pro- 1ydro- oy opgl Methylene | p1c | Nivrare
No. ml/10ml) |AODY  color i ase ue
2 1.0 0.25 P | 180.0] 20.0 +-+-+ +4+ ||| -
3 3.5 0.24 G |192.0] 40.0] ++-+ | ++++ + 4+ ~4++ --
4| 1.5 0.25 G 0.0] 80.0/+++4+——-t| 4 - -
5 4.0 0.38 G | 101.8] 160.0] +++ | ++++ +4+ + -+ -
6 1.5 0.16 G 4.8| 160. 00 ++ -+ +|+++--+ - + -
8 2.5 0.16 | BG |232.0] 80.0 ++ + - + + —
9 3.0 0.26 G 4.8 BO.0|-+F+++|+FF+ -+ A+ + —
10 2.0 0.31 G 64.8] 40.0[-++++| ++++ | 4+ -+ ++ -
21 1.2 0.16 G 0.0 160.0[ -~++ | +—~++ + 4+ | —
23—1 2.0 0.17 | BG 83.3] 40.0) ++-+ | ~++-+ + -+ + + 4+ =
23—2 3.0 0.16 G 83.3/ 160.00 +++ | 4+ | +++++ | FF++] —
24 3.5 0.25 G |184.0] 40.0f ++ + - + 4+ + +++ -
27—1 1.5 0.28 G 34.0{ 80.0| +-+ NI e | -
27—2 2.0 0.16 G 6.3 40.0 -+ - + 44+ ++ =
28 2.7 0.25 G 48.0| 80.0| +++ | ++- + + -
28—1 2.8 0.16 | BG 27.8| 40.0| — ++ -+ - -
33 2.4 0.16 G 6.3 20.0[++++ ++++ [FF+HEFHF A
35 2.5 0-25| BG |129.3]160.0| +++ | 4+~ + -+ + -
35—1 2.7 0.24 G | 101.8] 80.0| +++ | +4+- b 4+ -
40 5.0 0.31 G | 198.0] 160. 0|+ ++ -+ ++ -+~ - - -
42 2.0 0.16 B 48.0] 40.0|++++| ++++ + 4 +++ -
42-1 2.5 0.16 | BG 27.8/ 20.0{ -+ -+ o+ + + 4+ -
42—2 1.2 0.21 G 48.0/ 40.0| +++ 1 Fte k| ++ 4+ -
43 3.0 0.26 | BG | 27.8 40.0| - =+ ++ . _
44 2.0 0.17 G | 429.0/ 80.0| + 44 | ++- - + -
49 3.0 0.16 | BG |189.0] 80.0] -+ =+ +-F- +-+++ 4 |
49—1 1.5 0.33 G €4.0| 80.0]--++ 4| -++- + 4+ - -
49—2 3.0 0.31 G | 174.0] 40.0/-++++| +++L | FH+++ | Frs+ -
61 5.0 0.26 | BG |198.0| 20.0[-+ -+ ++-+— - o -
63 1.5 0.25 G 76.0| 80.0|++ | ++++ — + -
63—1 3.0 0.38 G | 146.8) 40.0| -+ ++- - + —
64 1.2 0.28 G | 27.8] 40.0[ ++-+ | ++ - - -
66 1.5 0.23] BG 87.8] 20.0[++++ ++- bt + -

P:purple, Gﬂ:green, BG:bluish green, B:blue.
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Pyrogallol ¥ hydroquinoned] #EHJT
ol ¥t AP AL v, KESY HHE
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o S ER gl o, 2 uES-2- 1)
el 2 ok BH7E pyrogallole A& 1#%
(3.03%), 2%5 (6. 06
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7) Methylene blue @ TTC(triphenyl
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Table 2. Physiological activities of reference strains

Production l Enzymes ‘ Coloration } Reduction
Total acidityly, ... [Fluores-| . _|Meth-
Generic (0.IN NaOH Kojl?d cence \ATylazse g’r;)teise Huy_cIi]ro Pyrﬁ) 1ylene TTC  |Nit-
Name /1emp)) 24 color/ACHIVILY jactivity jquinone : gallo blue | rate

Aspergillus

flavus 6.0 0.1 G 190.0 40.0 +++ 44 - -
ATCC 15517 i
258, oryage 2.1 | 0.1 B | 235.0| 40.0 | +++ ++ | — 1 — |-
fap. oryaac 47 | 0.1 G | 3200 2000 | +vor w1t - - -
Asp. oryaae
var. brunn- 2.4 0.1 None 242. 60.0 + 4+ T = ; — -
eus R1IB 1172
Asp.
parasiticus 5.8 0.3 G 198. 80.0 - - +++ +T |-
RIB 1037
fis. tamarii 2.6 | 0.3 G | 192.0] 40.0 | — = |rdalioggls
Asp.
parasiticus 7.0 0.1 G 189. 40.0 | +++ [F+++1 = — —
RIB 1045 i
Asp. ‘
toxicarius 3.9 0.3 G 156 80.0 - - + 4+ — —
RIB 4002
Asp. oryzae '
var. viride 7.8 0.3 G 225 10.0 - - A+ - -
RIB 128 i

G:green, B:blue.
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(a) Methylene blued] 34 #

Methylene blued] 3ol ¥ EE
iES B, 1FER] IRl methylene
blues B4 7] FEH7E 58:(15.1%), 3
Fef] LAAZE 68R(18.1%), 6B5ME LI 7T 9ff
(27.2%)019l o= JRfugEe] ¢l& HH= 7
B2l 2% gl

(b) T.T.C.9] 3+

Triphenyl tetrazolium chloride(T.T.
Coo adFell HE KES 24, 3RHA
ol Ao g kA 7] =
CEFIEIA 7] 38K (9. 09%), BRI~ 7#R (21.
2%) =] 208 LAlel 15kke} gl o
FAsHe) o B 412, 1%)0) %tk

8) Nitrate®it &

Nitrate 319 A8 A4 4-¢ v, BHHEEE
49% ALt e @Hrl 43 3T
o] SAelgdvl(Table 1 ¥ 2).
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H g7 amylase?] JI{Eel RBEGRAT 9low
5-21ell aflatoxin 7ol s BEEES 1A
aoglebn EREstd ok

53k type cultureof| Ao EE #E &
RISl RS FHs BES WTREMEE
FT7E 4 oo gEFKsg o

Bl 2 HQ9TLE 578 Aspergillus
Mo rEE, AEFEN) HMEHEE 2AEld 2
<= Murakami%e] FiE3l aflatoxin Zit
Wkr hRla e ki e afFT
HiRES BEY 4 dgivta gkeg el
(conidial size. kojic acid, pigment 4[2J&,
sclerotia®] #/4, phenol®] s, me-
thylene blue®] EILRE %), & Higol A
T oole}l RHARl fERE & T e B
Beo® fEHIRE B EMels ¢l swt &
BE 2 = HRE Bigge]l WHESY
o).

gH, amylase S BEid A —H#HE £
#EFefel 7 33 amylase RS S/t
T b BHZEE o] WS Ayl o
cork-horer® Flfsl= FHiE:ak iodiney
BFENY 219 HERA HEE HIES s
w2 amylase®] EERY  Jrdkel #kar @l
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= E%E o?ﬂ'°]'°:1 ’g‘ w}] ﬁﬂﬂ’) ﬁ‘g'I 4
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doize & g Aoy ol F v &R
el mell A 77k A E ok g Aoz
T

EAaE ok o) e i
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Absled 5321 F-(conidium) @] roughnessé)
i =
#5 BWNA SRSl Aspergilluslgs FIflsel 4Ky 5 HES
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) #% WHesE &% 259 HES JiA
2 A

Bsfe) 73sbel slek DA 2

mylase ) PEH: Rl A vl iy AEL 5L EiEe] Hauq e,
%71k 2 proteased] = o=
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