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Identification of the Species of Genus Aspergillus Isolated from

Bagoong (fermented fish).

Masaru MURAO , Tokio FUJITA and Kei YAMAGATA

Synopsis

Bagoong is a traditional fermented fish prepared with salted anchovy (Engraulis japonica)
comsumed by the people living in the northern part of Lyzon island, particularly in Baguio
city of Mountain province. The raw materials for preparation of a Bagoong consist of about
45 Kg of the fresh anchovy with added 20 percentage of sodium chloride in earthen jar about
50 liter capacity, and then allowed to ferment naturally at room temperature (28 to 33°C) for
4 weeks. Samples were collected on the rainy season, July 30 and the dry season, December 2,
1979. The commonly isolated species in Bagoong were Aspergillus ruber, A. repens, A.
tonophilus, A. chevalieri and A. restrictus.
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FRYHRIZIRELL 72, Bagoong |3 Bauang (Luzon
5 Lingayen i§ ) f4if T i U 22 iz W1 4 7 2 %,
SO FHBEHTHIUZL, 28~33CT, 91 5 HH
ARRBE2EEEAGLTH B,
(2) DREEH

Bagoog H' s Bbk 2t BB ETE T H S O TH S

MTioEMNETH S, T2 TM40Y Harrold's agar

(sucrose 400 g, malt extract 20 g, yeast extract
5g, agar 20 g, H2O 1 )% ol X L THEHL
.
(3) oRH*

ARBRD G (R RO EHR RIS I TR T h
3 M 01 4 7 > #M40Y Harrold's agar &A4iplate
DRz DR, 28~30°CT, 7 HIMEESE, B
BL Zcolony & Pk THfb L, L7228
clone % §7Mi L 7.
4) SMEOREEE

FHAEEM £ colony 7y k], AK8RIZ L D) 5 BRIz 4R

L, Fofi&tk%Raper ¥ 50 Hik THRFIEEL
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(1) SMEHEDgroup DHFE

M40Y Harrol's agar ‘FH#hR(Z  Bagoong %,
28~30°CT, 7 H[HEEAES, HBLL 72 colony % Wk
HTHALL . Aspergillus IR35Ek % 272, 2 HL7:
srlEbk % Raper ¥ b o Kiklz & ) & ¥ BB
5 group DE# & kA7, MF—F%, srEfouid iy
G4k, colony D EHIL I kkfah SEE, H 236
RNk L A5 N, BEGEENET, PrESEE
WEnB%  Aspergillus glaucus group & L7247
TERAA A S0y, TR R KX, B,
o Faild M EEAK ISR < g i Ry Hs B colony
DL TR B OB E A restrictus group & L 72,
5D HERRIZ TN T 2D 2 group 128
L7, 22 TGroupDR#EED2XNL HICF L7,

Bagoong

Key to group based on morphology.

Sterigmata strictly uniseriate.

Conidial heads radiate, variable in size, in bluish green or olive green shades (brown in one

species); osmophilic; bright yellow cleistothecia abundant in most species.

Sterigmata strictly uniseriate.
Conidial heads loosely

(2) Aspergillus glaucus group OEPRKLFE
BEf—E, o T RO 6, LAz idPH

RiZECLD L H B, ok e, ek, Bk,

X OEMIE—RIHE TH B, B WL ek

to definitely columnar, often long, thin and twisted, in green
shades; conidia cylindrical when young; osmophilic; cleistothecia lacking

W, TR T3V > T TAE, . S ok
ML AROBELZL 2N HEVIERILNY
HN, ERIETH B, @ELEENE TH9RIED
IZRTOGeTH 5. Group NHFfE2EIZE LT,

Outstanding characters on Aspergillus glaucus group.

Conidal heads radiate to somewhat columnar, typically in some shade of green but light

brown in one species.

Conidiophores smooth walled, colorless or pigmented in brown shades terminating in

domelike vesicles.
Sterigmata in a single series, rather coarse.

Conidia elliptical to subglobose or globose, characteristically roughened but smooth in one

variety.

Cleistothecia generally present; yellow, globose to subglobose, thin walled; red or yellow
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encrusted hyphae conspicuous.

Asci eight-spored, without definite arrangement; usually, but not always, ripening in 2 to 4
weeks.

Ascospores lenticular, smooth or rough walled, generally showing an equatorial line or
furrow with or without flanking ridges or crests.

Osmophilic, growing optimally on substrates containing high concentrations of sugar or

salt.
(3)  Aspergillus restrictus group® AL %% ENRTTIZIER 24 B, 20~40 % sucrose RN
41‘1"1'1":%“ ALy, MrEEE K ki THRFIZOIET 5. Group DFELEZDENLHICF
AR 2 FAUSTE. ETRIRRIC, L rihE L7z,

'I":‘\‘. i f-—Fx i 8B ETE T W Czapek's agar

Outstanding characters on Aspergillus restrictus group.

Conidial heads definitely columnar or loosely columnar, in green shades.

Conidiophores short, smooth or nearly so, usually hyaline but occasionally greenish in
terminal areas.

Vesicles vary from convex enlargements of conidiophore apices to subglobose.

Sterigmata uniseriate.

Conidia elliptical, ovate, barrel shaped or globose, echinulate Cleistothecia not produced.

Osmophilic; most species growing weakly or restrictedly on Czapek’s agar; growth and
sporulation usually much improved on media containing 20 to 40 per cent sucrose.

‘4)  Aspergillus glaucus group 2R ¥ 3 PMEHD -MioYagar E@ colony st 8t o (Plate 1 —C),
HORFE AR E AT % Czapek's agar £ colony 13 i
1) Stramno. {RF-1.R-F-7.RF-8,RF 13 etc. MM T, WifE1.0~2.0em &% 5, AT H
MinYagar £ colony BHIZ#E A (Platel-B) e, BRI~ dREREZ, (0 ER90~ 160 um (Plate5—E).
Th b, Czapek's agar S5 T2 colony DR AL CEER Ay e IR, EEEOFER, R k%
G, FiR T3 MMET RIS .5~2.2 K< (Fig. 1 —A, Plate 5 —F). [l ®Ekfz, i
em « 20% sucrose il Czapek's agar Tlidplate % {£20~40 um (Plate 5 —C), HiF—ETH 3. Mo

W 228 ok R O SR KA & AN —2e g AR P Y agar LT3R, BEF, FHin T T2 MM &iC
lated — A, Plate 4 —B)T 55 01 —F 018 3 4 BK FZ 13 plate # fCiiv 5. @ #2:& £ M, Bagoong )

'l’-m 4 —C o o Kl LR ) 28 B 242 Plate WALKETH B, AWM k% Aspergillus tonophilus
4 =D, OO RS F -~ FIKROM A L2 2Rkl Ohtsuki  IZlaj€ L 72, FAAKMEIL AT A0 &R
"JHl'If $220 um, FeEl) K 5 {, Kl M5 D %TTH° I2RTT L 72 Eurotium tonophilus  Otsuki 1,12,
Zis 1A (Plate4 —E, Plated —F). #8124 L—HT 5,
Lo ZAK, it By, 13X A KAl E R (Fig. 3)  Strain no. : R-D-2, R-D-3, R-D-7. R-D-1letc.
1 —A. Plate 4 —H). &&#lx Aspergillus repens Czapek's agar FO R E D TE M
De Bary ka5l 7z, T BEH# T #H 5, Mo Yagar L9 colony i
AW #ii2 Thom ° u Da)E L 72 A, repens (Cda.) oG B~ A (Plate 1 —A), 574 FOUS ANEEE 7
De Bary, Ben)dmm "DREL 72 Eurotium repens itk (Plate 3 — A, Plate 3 —B), [i#I131BRFZ (Plate
De Bary ¥ —#1 2. 272 AM#IZ  Bagoong iz 3 —C, Plate 3 =D}, 53k {350~ ik 2 T &l
HHlr % ¢ 2 b 1L NaCl20~22 %, sucrosed0 % if 12T TH B (Plate 3 —E). AT HEKK,
MEEHE TIIRTRFTH B, W80~ 120 um , W~ A (Plate 3 —F), JEHW

2) stranno. . Y-F-2, YF-5, Y-F-6,Y-F-18e¢tc. W ER2LS,. TERTIZY o XK, KfE
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w, RETKEE LD, MKW % KT % (Fig.
1 —B,Plate 3 —H). 23 x XA HLE N H D
LA LNz (Plate3—1), AWK I WS TRERK
HTAR, MioYagar THML, &EBI% osmoto-
lerant DFFHEFRAL T3,

AWtk %®  Aspergillus ruber (Konig, Spieker-
mann and Bremer) Thom and Church % (= [§
EL7,

4) strain no.: G-B-1, G-B-2, G-B-6,G-B-9 etc.
Czapek's agar L colony {3 RH MR X £, 5

agar b7 colony fafli3 B ikke (Plate1 —D), %
4 F-9R13 ST Ak (Plate 6 — A, Plate 6 —B), B —E&,
[P ERFZ(Plate 6 —C) TH» 5. HTEEHIZ D
FIK, WB~f(Plate6 —D)TH5. TEILTI
Lo KIK, EEFA, Al KsUT IR, b
7 IKEE(Fig.1 —C, Plate 6 —F} % $ .

Aik%®  Aspergillus chevalieri (Mangin)
Thom and Church (Z[61%€ L 72 & 2 A M3 Eu-
rtium chevalieri Mangi ¢4 Lk —%T 3.
Bagoong 7 &5 L 72l BLEETE D Aspergillus

im F 2 BH%EDIEIL2.0~2.5cm TH D, MioY group NFiEDXIZF Loz,

glacucus
Key to the species of isolates belong to Aspergillus glaucus group.

Strain no. : R-F-1, R-F-7, R-F-8, R-F-13 etc.

Cleistothecia present

Ascospores with convex surfaces smooth or nearly so

Conidial heads large, radiate to loosely columnar, borne above the surface layer of
cleistothecia and enveloping hyphae . . . . ...................... A. repens De BARY

Strainno. : Y-F-2,Y-F-5, Y-F-6, Y-F-18 etc.

Cleistothecia present

Ascospores with convex surfaces smooth or nearly so

Equatorial ridges lacking but with furrow definite, appearing as a narrow shallow depression;
colonies yellow, not developing red pigmentation .. ............ A. tonophilus OHTSUKI

Strain no. : R-D-2, R-D-3, R-D-7, R-D-11 etc.

Cleistothecia present

Ascospores with convex surfaces smooth or nearly so

Equatorial ridges low and rounded furrow broad and shallow; colonies developing a strong
red or orange-red pigmentation ... A. ruber (Konig, Spicckermann & Bermer) Thom & Church

Strain no. : G-B-1, G-B-2, G-B-6, G-B-9 etc.

Cleistothecia present

Ascospores with convex surfaces smooth or nearly so

Equatorial ridges thin and flexuous, crestlike (ascospore resembling a pulley) . . .. .......
................................... A. chevalieri (MANGIN) THOM & CHURCH

5) Aspergillus restrictus group IZIRY 3 S REHK
2 (o &
# group {2 BT B D EEKIZ TR THO X DMz EE
L7z,
Strain no.:. B-3-1, B-3-7, B-3-8, B-3-15 etc.
Czapek's agar FORTFIZEMH TEC, Him'F 2.4
W% F DI EIZ0.5~1.5em TH B, M1o Y agar
F colony AT kktE,  Penillium B (Plate

2) TH5. EmuuIAEK(Plate 7 —A, Plate
7 —B), F#/E( 7728, 14— K<10
um . (Plate7 —C) Th 5B, Ktz
Sfusco-flavum  Abe, Aspergillus Penicicilloides
NZRET 2, MR HBRL Aspergillus
restrictus  Smith %)% k¢ —3 L, £MIZREL 72,
group (2 & ¥ B FED R

Penillium

Aspergillus restrictus

FOEIZF EDI,
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Key to the species of each isolates belong to Aspergillus restrictus group.

Strain no. : B-3-1, B-3-7, B-3-8, B-3-15 etc.

Heads columnar; vesicles small, flask shaped, domelike or only gradual enlargements of the
conidiophore apices, fertile on the upper surface only.

Colonies less than 1.5 cm at 3 weaks on Czapek’s agar.

Rapidly growing on M4oY agar, dark blue green; columns long, often twisted, adherent in

fluldmounts. . ... ........... . ......

VA -1 =

COMRITBHAET O T X KM RO K
ff7E+ > # — SEARCA(Southeast Asian Regional
Center for graduate study and research in Agricul-
ture) D70l 7 bO—8ELT, 74 v ECD
REY fr ¥+ B e L7 microflora d#E514z  Ba-

goong DK EFEIRL TIT- 7LD ThH 5,

X HE B O 72 b ik S U R IR 2 ( micro
bial  population ) 7l %E <> 43 B 3 B H EL e T EE A
72 4B MioY agar B2 5 HHBLL Z2colony
FHiAL, $IM L7z, SEERRIZ T X TEEGETEY: T
WO RITII IR IZE L, Czapek’s agar 51k
(24~26°C) T 38 DcolonyDiLiEIE Aspergillus

restrictus ().5~1.5 cm, A. ruber 1.5 cm,

A. tonophilus 1.0~2.0cm, A. repens1.5~2.2 cm.
A. chevalieri 2.0~2.5cm Th - 72, Aspergillus
glaucus group D Wik, Bary '°'% ¥ & L Thom
#1315, Benijamin '/, Ohtsuki '*, Mangin 14)
SN E L OFREHED Synonym & LT Eurotium 1%
EHBLTB, F122159 group 3 1, B
DERNIBIE fr i3 Ohtsuki M-1217) Ohtsuki 18/
513 glassmold & LT # 7 29 &iiid & oM L
T, WOIZLTH Z0hH DI R E & RS
TToM2E, GIEMAMODAL N Aspergillus
restrictus |3 [AMEARTEIE, K2, BEF—F% 9B F
SADMIEHT Penicillium BWThH2, BEH L3S =
12 Bagoong H 6 AHEKLO A, penicilloides %
GHEL 72, SRIEDEHODPES A TH - 12, il
W RO AR A restrictus DI RIS T
FIEER, AL penicilloidees |38EUAZ: Frghar® 13150 ¢
HEDT, WHEIIXINZILT VB, A restrictus {3
F ARSI L (B L, Mo Y agar, Czapek's
agar plate E colony ?FZ1EZ  Penicillium  Jg k%
Thb,

vV o -3

74 ) DY 2 (Luzon) k) » A (Lin-
gayen ) #5157 Bavang ({Hr T8 X L7214 7
vy D RREL ( Bagoong )R OBIELEMEME As-

A. restrictus SMITH

pergillus IBEBE%E Mao Y agar TilfkiElz & D5
WL 7z, orBE3SHBR % RZMEQUTEMA &5 Raper B 5
DHHEIZE ) Aspergillus  glaucus group, Asper-

gillus restrictus group (2 MIL 72, A, glaucus

group (2B Y B Mk, 108kiz A ruber, 8 HRIZ
A. repens, 8 ¥k ) b 4 FRHTZ 1L E 1L A. tonophilus
& A. chevalieri (Z[a)%E L 72, A. restrictus group
SBT3 9N T T A. restrictus TH - 72,
ZHOLOMARITHHERTIIOBEBETH), R
4% Myo Y agar _Fic o, HBLL 722 colony % i
PRIz LD #ifl, Hi—clone & L TERIZHL 72,
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Fig. 1.
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A
B

Ascospores representative of the three species of Aspergillus
glaucus group. A, A. repens and A. tonophilus; B, A, ruber;
C, A. chevalieri.

Plate 1

L'



Explanation of Plates

Plate |
Colonies of representative species of the Aspergillus glaucus group showing A, Aspergillus ruber R-D-2; B,

A. repens R-F-1; C, A. tonophilus Y-F-2; D, A. chevalieri G-B-1.
In each species, left colonies represent surface views; and right, the reverse of them.

Plate 1

Plate 11
Colonies of Aspergillus restrictus B-3-1 growing on M40 Y agar after 14 days incubation at room temperature,

Left, surface and right, the reverse of a colony.
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Plate 111

Aspergillus ruber R-D-2 on M4oY agar after 14 days incubation at room temperature.

A and B, Surface view at low magnification showing the typical, loosely radiate pattern of conidial heads,
x 60(A) and x 150(B).

C and D, Detail of head showing the large, nearly globose vesicles bearing uniseriate sterigmata over almost
the entire surface, x 150(C) and x 150(D).

E, Conidia showing an absence of surface markings typical of the species, x 1500.

F, Mature cleistothecium crused to expose ascigerous tissue, x 150.

G, Mature ascus showing characteristic ornamentation, x 1500.

H and I, Mature ascospores showing characteristic equatorial furrow and spinulose walls, x 1500.
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Plate IV
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Plate V1

Aspergillus chevalieri G-B-1 on M4 Y agar after 14 days incubation at room temperature.

A and B, Conidial heads showing radiate from divergent conidial chains, x 60(A) and x 150(B).
C, Conidial structures showing a globose vesicular apex and uniseriate sterigmata, x 600.

D, Mature cleistothecium crused to expose ascigerous tissue, x 150.

E, Mature ascus showing characteristic ornamentation, x 1500.

F, Ascospores with equatorial crests prominence, x 1500.

Plate V

Plate V

Aspergillus tonophilus Y-F-2 on Mg oY agar after 14 days incubation at room temperature.

A and B, Conidial head of radiate from as shown x 60(A) and x 150(B).

C, Conidial head showing a hemispherical vesicle and uniseriate sterigmata, x 600.

D, Cleistothecia at colony margin borne in wefts of lemon yellow encrusted hyphae, x 150.

E, Single small cleistothecia globose to subglobose, 100 to 160 um in diameter, occasionally less, x 150.

F, Mature asci cight-spored, ascospores lenticular, smooth or nearly so, with equatorial area rounded, without
crests or ridges, x 1500.
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Plate VI
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Plate IV

Aspergillus repens R-F-1 on MgoY agar after 14 days incubation at room temperature.

A and B, Conidial heads of typically loose and radiate from as shown x 60(A) and x 150(B).
, Single head forming a hemispherical vesicular apex of the conidiophore, x 150.

, Characteristic globose spinulose conidia x 1500.

, Cleistothecia at colony margin borne in wefts of dull olive encrusted hyphae, x 60.
Mature cleistothecium crused to expose ascigerous tissue, x 150.

, Mature ascus showing characteristic ornamentation, x 1500.

, Mature ascospores showing the absence of an equatorial furrow, x 1500.

TOMEUN
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Plate VI1

Plate VI1

Conidial structure of the Aspergillus restrictus B-3-1.
A and B, Surface view of conidial heads showing their characteristic columnar form, x 60(A) and x 150(B).

C, Detail of a single small head, x 600.





