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Survey and Control of the Occurrence of
Mycotoxins from Post-harvest Fruits
1. Mycotoxins Produced by Penicillium Isolates from Apple,
Pear, Citrus and Grape
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A total of 65 isolates of Penicillium were isolated from decayed post-harvest fruits of apple, pear, citrus
and grape. The Penicillium species isolated from the apple were identified as P. aurantiogriseum and
P. expansum, those from the pear were P. crustosum and P. expansum and those from the grape were
P. aurantiogriseum and P. expansum. From decayed citrus fruits, P digitatum and P, italicum were
isolated. Citrinin and patulin from these species in the YES (yeast extract sucrose) broth were extracted
with ethyl acetate and purified by thin-layer chromatography (TLC), and high performance liquid

chromatography (HPLC). Among 51 isolates of Penicillium from apple, pear and grape,

7 isolates

produced citrinin, 13 isolates produced patulin and 12 isolates produced citrinin and patulin also. All
14 isolates of Penicillium from citrus produced only patulin.
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Table 1. Isolation frequency of Penicillium isolates from blue or
green mold of apple, pear, citrus and grape

No. of isolates from

Penicillium sp.

Apple Pear Citrus Grape
P. aurantiogriseum 6 6
P. crustosum 6
P. digitatum 10
P. expansum il 11 il
P. italicum 4
Total 17 17 14 17
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Table 2. Rf values of TLC and HPLC retention time of Penicillium
mycotoxins

oiog

=
o

Table 3. Mycotoxin production from apple and pear isolates of
Penicillium in the yeast extract sucrose liquid medium

TLC" Rf b Mycotoxin productiona
i HPLC Speci Isolat ber S

Toxin A B c retention time(min) pecies solate number Source JFI—

Citrinin 0.32 0.37 0.16 7.70 P. aurantiogriseum  CNU 7001  Apple ND +

Patulin 0.36 0.73 0.18 747 CNU 7003 ” ND ND
*TLC was performed on silica gel pre-coated plates with a fluorescence ’ CNU 7012 ’ - ND

. o " CNU 7013 " ND ND
indicator(Merck, Item No. 5715, TLC plates silica gel 60 Fass) by

. . . ” CNU 7015 ” + ND
using toluene-ethyl acetate-90% formic acid (50:49:1, v/viv)(A),
. ” CNU 7017 ” ND ND
chloroform-methyl alcohol (7:3, v/v)(B), benzene-methyl alcohol-acetic
. P. crustosum CNU 8001 Pear ND +
acid (18:1:1, v/v/v)(C) as a solvent system.
b ” CNU 8002 " ND +
HPLC was performed on a reverse phase column (Phenomenex Cis).
L . . ” CNU 8010 ” + +

0.25N phosphoric acid : acetonitrile (5:5, v/v) was used as mobile
. . . ” CNU 8011 ” + +

phase for the analysis of citrinin, acetonitrile : water(45:55, v/v) for
. ” CNU 8015 ” ND +

patulin. The wavelength of the UV detector was set at 350nm for

trinin. at 300nm for patulin ” CNU 8016 ” ND +
comn, & nm for patuin. P. expansum CNU 7002  Apple ND +

” CNU 7004 ” ND +
” CNU 7005 ” ND +
.. —=

(CNU 8001, 8010), P. digitatum 1-5(CNU 6001), P expansu{n , CNU 7006 } ND ND
275+(CNU 5001, 5002) 5-¢] wj¥Fd Y- chloroformo & 3 . CNU 7007 . ND ND
%3 3 BF=49 vjwste) TLC ¥4 3 237} Table 29 ’ CNU 7008 g ND ND
o . . ” CNU 7009 4 ND ND

X 7}o el o] MAo o] . -

J¢} 72o] citrinin 2 patulin®] AAlo] EI=E Atk Toluene ) CNU 7010 . ND D
ethylacetate-90% formic acid (50:49:1, v/v/v), chloroform-methyl ’ CNU 7011 P ND ND
alcohol (7:3, v/v) & benzene-methyl alcohol-acetic acid (18:1:1, g CNU 7014 ” ND ND

o ” CNU 7016 " ND ND
L A o] EAES 1o ™ L 0.

vvh) EEiAA o] S5 RF g3 B citrnin 032, . CNU 8003  Pear  ND +
0.37, 0.16, patulin2 0.36, 0.73, 0.18°]1tk =3I HPLC £4 ” CNU 8004 y ND ND
Az ZIANFFE] WASE citrinin, patulin®] retention time . CNU 8005 , + +
© 27 1708, 147202 EFE29 F XA ] N '
Penicilium TF2| ZAMMEE. T3 £ . CNU 8008  * + ND
Penicillium §FE2) AqEAEY5E ZAI 2= Table ’ CNU 8009 ’ ND ND
” CNU 8012 ” + ND

ul 4¢} 73}
3% dst A i o . CNU 8013 . ND +
Aol A Bald P aurantiogriseums 67T Z 2457} ) CNU 8014 , ND +
citrining, 1457} pawling A5, wjoA g P " CNU 8017 ” ND +

crustosume 675 5 4757} patling, 2757} citrinin 3}
panuling EAlo] AAFETh & Abgh 8 ol Beld P
expansum 227V 45 & 107357} patuling AR 1 5
well Al 28k 4gF< citrininF} patuling FAlel B8R
ot 8 oA B3 Penicilliume P. aurantiogriseum 6
#5 5 457} citrinin} patuling FAlOl AR, P
expansum 1145F & 5857} citining, 3457} citrinin}
patuling EA)ol]| AASIATE ZHFollA £t P digitarum 10
79} P oitalicum 43FE= EF patuling AJAstich
Citrinin &2 A17=4d(nephrotoxin)©] $l& AFF4E
A4S EJANTI, AAE Asliat A Al o]2A4 3§t
= A0 Z ¥y5o] 9l o (Blunden &, 1991; Smith 5, 1985),
7t Ao F8 24 dEA A WKFris 5, 1969), AL

“Detected by TLC and HPLC, ND; not detected.

9] A7l wxE FIgl tisteds Frlslr)zt ogeh 18
1} ochratoxin#} ZH&- thE Rl 549k §7) 288 7-HKrogh
5, 1973) A9 JsAge] $EHER FE Q3 4
o|t}. Patulin® ¢1%9] #H9} Mo 2HE YOI ROE H
5o =vl(Blunden 5, 1991), Hf gt Atzke} wiell M E 2
25 7(Smith$} Moss, 1985), Y+ Xl 3} Alzol| A= 250ppm
o] theke] patuline] B7E 1} 2lthPohland, 1993). Patulin
21E Y FAAAE 9 ppb7t AZ =R (Blunden 5, 1991),
ABEE AL AM H3 45ppmo] AEH7|E ST
(Pohland, 1993).
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Table 4. Mycotoxin production from citrus and grape isolates of
Penicillium in the yeast extract sucrose liquid medium

Mycotoxin production”

Species Isolate number Source
Citrinin Patulin

P. aurantiogriseum  CNU 5010  Grape + +
” CNU 5011 ” + +

” CNU 5013 ” ND ND

” CNU 5014 ” ND ND

” CNU 5015 " + +

" CNU 5017 ” + +

P. digitatum CNU 6001 Citrus ND +
“ CNU 6002 ” ND +

” CNU 6003 ” ND +

” CNU 6004 ” ND +

” CNU 6005 ” ND +

” CNU 6007 ” ND +

” CNU 6009 ” ND +

” CNU 6010 ” ND +

CNU 6011 ND +

” CNU 6012 ” ND +

P. expansum CNU 5001 Grape + ND
” CNU 5002 ” + +

” CNU 5003 ” + ND

” CNU 5004 ND ND

” CNU 5005 + ND

” CNU 5006 ND ND

” CNU 5007 ” ND ND

” CNU 5008 ” + ND

” CNU 5009 ” + ND

CNU 5016 + +

” CNU 5018 ” + +

P. italicum CNU 6006  Citrus ND +
” CNU 6008 ” ND +

” CNU 6013 ” ND +

” CNU 6014 ” ND +

"Detected by TLC and HPLC, ND; not detected.
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FAgA Z+ 17, 17, 14 L 170 FF9] PenicilliumS 52
Atk Al B8t Penicilliume P aurantiogriseums;
P expansum® 2 ZEAHJL, WA= P crustosum P
expansum©) SAE YL, LT NX= P auratiogriseum 3} P,
expansum©®| 72X P digitarum3} P, italicum©] E3EH )
o} B&3& Penicillivm 7559 citrinin®} paling] A4 5-S
ZAFsl7] $151ed yeast extract sucrose B X|ol|A] vl <¥st & uj
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7} citrinin#} patuling /st oA 23 1470
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