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Distribution of Citrinin and Sterigmatocystin between Fungal Mycelium
and Culture Broth by Penicillum citrinum and Aspergillus versicolor.

Haruo TAKAHASHI and Hirohisa YAZAKI

Summary

The partition of the mycotoxins, citrinin and sterigmatocystin, produced by Penicillium citrinum

’@nd Aspergillus versicolor, respectively, between the fungal mycelium and broth cultured on Czap-

eck’s medium, was studied. The optimum temperatures for production of citrinin and fungal grow-

th were also examined. Initially 40% of total citrinin was present in the mycelium, but it de-

creased to less tham about 5% at the 21th day after inoculation. The maximal production of the

toxin and growth were found in the range of 29°C —31°C and 28°C —32°C, respectively. In contrast,

more than 90% of total sterigmatocystion produced by A. versicolor remained in the mycelium at

the 30th day.

1. #

il

B HCRREoficiiaRmPaREEHCEEL,
EE_RRHBEYMTH S H £HE (mycotoxin) R EHE
TELOBHEBELAONT VWS, ZhoDERIZ, 7
BANTEAK SN, ZOREIVPEEFNEHRIN S,
Wb BEARNEE (endotype toxin) &, KEHH
BEiEA~Npw I h 3, BEAFEFE (exotype toxin) i
HERIT 5 C &K S, RIBEOHENSRICET 500
L LT3, Aspergillus versicolorDEXT 5T )
7’2 b v 2 F v (sterigmatocystin) *®Penicillium
islandicum DELES BNFF A NHA ) ~ (luteoskyrin)
MBHD, BEOEAAFTEREL TR, A, flavusDEHXE
&7 75 b+ (aflatoxin) RP. citrinum® ¥
kY = (citrinin), ®5W3A. ochraceusDELET
3% 75 k% v v (ochratoxin) B EKEBLMOSNT
W3, ARPICEES ) EENEEN, 50V I3HE
EANCHEET 2hiIcL D, BaPICET 2 9mPERR
BRICRIE->TL B3EELON 5, BFENHIHAER,
Bk & DRIGIC L 2 58%P, AEMITRICETS
WRDOEEEMHE U 505, BHENDORE LB Z D

TEEHAEYRR
(19884 9 H30H )

TR IRDITVWEE X B, & AU, A, clavatus®
P. cyclopiumDEAXT 3,5 Y v (patulin) &5 W
i3~=v1) vB (penicilic acid) &, FL vy a—
ZRNEMHOE Y I VB OB F A — VELAMER
BLTHRINB I EMFMONTVWSY, A EFEOHT,
ChETHRENNCB T 20HNERBRICHSOA TV S
DI, 775+ °DHTH b,

22T, FEOBEFEXKL LD ORBENEVHE TR
H&nh3, P. citrinum&A. versicolor ¥V, Zh
SOEENEET, BEHEETE VMY =98 LUT
257 ) = by 2 F VOOBEEAADBTICO VL TRET
EfT-1-DTHET S, £12, P. citrinumlc>VTIE,
BEELUY MY = VEENOBBERESH SN TV
WOTHETREEMA 12,

2. EEBAHE

1) BB

v b)) = VEEXP. citrinum NRRLI1843, & U
BARLODBELIRFY U= ¥ 2F VEHEA. versic-
olor IB—1&A4 v FRxYT7DIIELD/BEL /IG—8 -
5#ERHWVI,

2) ¥ ) = vEHOBERNG EEENB L UEEA
kit



TEHHRMRE P25 21-256 1988F

Y = VERDOBEREOKRE . v T Ry 7k
H15me &M A f- LRIRERE IS, P. citrinumDREFE (P
DA) HESEL vEEEEL, BEAREEEE (K
HETN—3) i, 8°C—40°COHBTEEEIT 10
BERT]R BRBREIXE1IHEL, v =vosui
I Lt YR = v ORFRBPR SO HKRICHEL T
Toto THbb, REEEREEICL .k FEOEE
B F VTHEETY, 5102 BRBAKEF MY T4
BHIEIE L, BUHEEETERME LY oo fL A TN
Tt TOMHKIT, 0.5%EILT LI =T LDA
g/ —VBHEEMARE D, ROTKEMATHERSE
H LIk, *5/—VRHEHFIL, BhEERE30Nm,
RIE R EASNnm DA T T, BORSEEEH (B MP-
F—4) &0 ERBET-1o Y MY =vORHiKkICE
Shi-HiklE, NROKTEHRRKI5CT—HEAEL,
ZOHEEERERD I,

YY) = OBEERNST 2000 B S BER 7 2 v >
Ny N7 5 Z2III00MDY TRy J AL A A,
ARRORERE S Uik, 25°C T2 AR EEIT -1
ZOBTEEICY P =Y OSIEEDRIEEIT -1,
REKRTH, RREEKRCEIIL, BREZOTE
)= v OaHTIcHE L i, BREKEER, BEREEITV
ZOERERYD, DO TEREREEINTET - 12

3) ZAF Y U=t v AF VEERAB X OB
VIHODVAFICE L TRELHHETT >, THbD,
TRUE0g, HYNT V3 g, EFHHMS0g, %
IKIEIK] £ ITISIERR S o EHII00m. %, 200m0 75 5 BERY
TNy nNT523iLE, THNITP. citrinum®
BEERREMTOEEEEL, 25°CTISB L U30EM
HBEIT- 10, HEKRTIER WEEEEERREICETIL,
HEEERROERE RO, HEREEFRY v 7 2
L—HHEE AWM D T € T 6 BB ET -
foo BBRKRISEBOEBELF VTHE LI, Thoo
g, WFN b BET CTHE Lo %I iEw,
Ny¥y Ay /- Kk (90: 5 :5, V/V,/V)
ZEEAEREL, BB/ o<t 7 44—tk ERSE
-1

3. RREREIUEE

1) P. citrinumDEMIE S TITY b ) = VEAEND
BEOKE

Fig. LIORLEEE» SO L AT, FEOH
FEIZ15—39°CORITHA LD bhic, 10°CRU40CTIZL
CEBET, i, RBMEEREI$30°C-33CoRIcdh

BEHES NI, ThODERIF, TCTRIEEERT
2, 5 CTRAEFSEDONBVEDINE TORE
E—H L1z, PenicilliumBRIRE 3—M i< Aspergill-
usBIClE LT, AHEESEVE Sh, FES U
1258 U 7 P. verrucosum®P. frequentans®’ 5 CHY
ED SR L, ZOREEEI5C-18CTH -1

P. citrinum (3195 FEAESVIC kD ¥ A EHEKE &
LToHltsh, £/, ZOBROMAKLDA. canndid-
asiE & EFIHVEETRIEEN TV S, ChbDl
EH 5, P. citrinumi3, PenicilliumBOH T3 HE
HIEEEEAE L, P. paraherquei’s & L3t ITBHH
SEEHIE ICATT 3, WhYWIEAROETHS T L
ARLTWS, —F, ¥+ =VEEOREHRIZ18C—
38°CT, BEEREI320°C-31CLAoh, HEREER
W) TRIICHENTR S ZDELERDIEN >, TOR
BWEER, YY) =vEEET HME™R P. verrucos-
umuvar. verrucosum®DEFNTH B19°CHEPSH 3 Vi
17°C—25CP& 0 bR DED > 12, Thid, P. citri-
numOHEE~NORBEEESHENF W/ HEEL LN
5, INET, P. citrinumEBVIicy Y = VEED
BEZEMGE LTRBCTYBHOON TSI, 451329
C-3CHBHEEIOND, TIrF 2 E LD
CEEAOBELHFIEZ, —MICHEOZTALD bIRVE
BlicH 2 T EBMONTVSE® « SEIDP. citrinumic
BV b Y= VvEALRBOMERICH 5 EERLIZD,
ZOEBHFIEEOZNISEELTEY, YY) =V
EALHBEESTRICEH L TVWE I ERE LI, HE
SORTIEENOBRFHRE KD o WEHE VTP, ci-
trinumEFHRH L TO B4, NEREDRRFERD SO
BRHRbFO I EBHSNTVET, L LEs S, &

BRI & 3 BARERGIE TN E TAETRES hTU LN

W, TOBRE LTI}, FEEOHBEROTICY M) =
VEE~NOBESHENEVWC LS, —HEKRLTVS
EEZO6N3, LA, BoRWMERICH2HET VT
HERL EOBFAMIRE SHAS L 3 AR CERREHO,
P. citrinumBEL U Y b Y = VBERICBFEZEREILD
PVENHDEEZL 5,

2) v+ = VEEORERR L ZOBENBLUHE
VAR L]

25°CIc BT B4R % Table 1 1TR L7z, #t#kI314H
P& 0 b, ThRIRRICERESHMEAER LI, Chig,
COEERESRBIEE TH 529°C-32°CL b bHTFE
Wiy, WMEBEDERELTVEb0EALND, BB
HOpHRBHIFEDT.00 ik th4.2E T—BEETL, B
MIcREo TfhEE TR L, 1/, EHERIEI4E%E



2

2

1

1

Citrinin (# ¢/ 3 tubes)

)

I EE,

200} o
000}
800 " ~
3
0
o 1500 3
o
600} A N
J g
y ( 1300~
~ i’ ©
° ©
O
4 3
400F . 100 E
‘< >
—e AN 5
o—@© o ® (@]
2001
O
e}
a .n:olo N \..
10 20 30 40
Temp. (°C)
Fig. 1 Effect of temperatures on production of citrinin and fungal

growth by penicillium citrinum NRRL 1843 cultured on Cza-
peck’s medium. O—Q,Citrinin, ®—@®, Dry mycelia.
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Table.1 Production of citrinin and its partition between fungal mycelia and
-~ culture broth by P.citrinum NRRL1843 in the course of incubation
on the Czapeck’s medium at 25°C.
Incubation Dry Citrinin content (u#g/flask)**  Total citrinin : .

: - . Final
period mycelia dry mycelia H
(day) (mgflask)**  mycelia (%) broth (%) (rg/mg) P

7 250 72.0 (40.0) 108.0 (60.0) 0.71 4.3

14 370 39.4 (17.8) 181.6 (82.2) 0.60 4.2
21 650 49.8 (4.2) 1149.4 (94.8) 1.85 6.8
* Lyophilized mycelia
* *  Mean value of two flasks
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Table.2 Production of sterigmatocystin and its partition between fungal
mycelium and culture broth by Aspergillus versicolor 1B-1and
IG-8-5 strains for 15 and 30 days culture on the Czapeck’me-

dium at 28°C.

Incubation Dry Sterigmatocystin Total sterigmatocystoin :
period mycelia®* (ug/flask) dry mycelia
(day) (mgflask) mycelia (%) broth (%) (ug/mng)

IB—1

15 1420 85.0 (93.9) 55 (6.1) 0.06
......... 3 1800 1925 (1000)  N.D.(00) 013
IG-8—5

15 1350 108.0 (97.7) 25 (2.3) 0.08

30 1100 183.5 (94.1) 11.0 (5.9) 0.18

* Not detected.
* x Lyophilized mycelia.
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