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Effects of Oxylipins on Spore Production and Ochratoxin A Synthesis of Aspergillus ochraceus and Grain Infection

GAO Jing', LI Caiyan'?, LI Kexin', PENG Mengxue', LIANG Zhihong"*
(1. Beijing Advanced Innovation Center for Food Nutrition and Human Health,
College of Food Science and Nutritional Engineering, China Agricultural University, Beijing 100083, China;
2. Henan Food and Drug Review Center, Zhengzhou 450000, China)

Abstract: This study was intended to clarify the effect of hydroxyoctadecaenoic acid (HODE) on the spore production and
ochratoxin A (OTA) synthesis of Aspergillus ochraceus at different population densities. Here we measured the yields of
9S5-HODE, 13S-HODE and OTA during the culture process of 4. ochraceus, and we also determined the production of spores
and OTA after adding 9S5-hydroxy-10E,12Z-octadecadienoic acid (9S-HODE) or 13S-hydroxy-9Z,11E-octadecadienoic acid
(13S-HODE) and the infection degree of grain seeds with different densities of A. ochraceus. The results showed that the
ratio of 9S-HODE/13S-HODE and the yield of OTA were higher at lower inoculation density (10° spores/mL); the addition
of 9S-HODE inhibited the sporulation of 4. ochraceus and promoted OTA synthesis, while 13S-HODE just had the opposite
effect. After infection with 4. ochraceus at initial spore density of 10° and 10° spores/mL, the germination rates of peanut,
soybean, corn and wheat were reduced by 29%, 21%, 17% and 14%; and by 35%, 29%, 20% and 22%, respectively. These
findings indicated that the population density of 4. ochraceus could affect 9S-HODE, 13S-HODE and OTA production.
9S-HODE and 13S-HODE may both be 4. ochraceus quorum sensing signal molecules, which had opposite effects on A.
ochraceus spore production and OTA synthesis. High population density of A. ochraceus was more infectious to grain seeds.
Seeds with high levels of fat and protein content were more susceptible to 4. ochraceus.
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0.0 1 1 ]
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B1  REBEFFE AR EENHNBNEER (A) &
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Fig.1  Effects of culture time and inoculum density on ochratoxin (A)
and OTA yield (B)
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FEAEKERAD, HIN13S-HODE R AL B K 7 8
W% (E2A) o M4 R 5 W8 30 (10 I R AH
%, fFreE: 13S-HODE4 (7X107 4~) > Z B}
M4 (5% 107 4) >9S-HODEZ (4X 107 4) , #iH]
9S-HODEfiff S 41l ¥t ith 25 161 1 7= 42, 13S-HODEA ik ¢
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Fig.2  Effects of addition of 9S-HODE and 13S-HODE on colony
growth (A), spore number (B), and OTA production (C) of A. ochraceus
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§' 60 ECK
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i K& B/ S NG
picycy
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Fig.3  Growth (A) and germination rate (B) of peanut, soybean, corn

and wheat infected with different spore densities of 4. oryzae
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FN10° A /mL [ B8 70 T B R B A . KRG, ROoKkA
INEE b, SRR DL R T AE R R, A BT R S IR R
S (B4 o RUMINERZEMFEEAR. M8
Wi K45y, /K4y VB, VEZiEFrd, VETRREE
(P<0.05) , 10° N/mLF110° A /mL# ih 55 #1112
Pelg e, KE . BRMNEVER G TR T50%.
27%. 8% 25%FN40%. 59%. 11%. 46%.

iZa X5 EVS N
&h Ef Ef Ef
. VE L Sl VE i VE T
VB, Ko e, Jih VB, jin VB, K
Ko Ka Ko Ko
fisgS| BH EH S|
VE il vg fep VE il VE ik
106 AL
VB1 ®5 VBl Vo VB, Koy VB, Ko
Ko K x4 K

K4 FREEMHERIBRIERAEFRI N

Fig. 4  Nutritional analysis of grains infected with different inoculum

concentrations of A. ochraceus
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