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Methodology

Introduction

» Maize iIs often harvested at moisture contents (m.c. =17-19%
~ 0.80-0.90 water activity, a,,) which are conducive to mould
growth which can allow Aspergillus and other mycotoxigenic
fungl to colonize and contaminate the grain with mycotoxins.

»  The most important environmental factors which influence
the abllity for the naturally contaminated mycobiota to
colonise the maize post-harvest are Temperature (T) and a,,.

» Fungi such as A.flavus produce a battery of secondary
metabolites (SMs) in addition to the key toxigenic ones for
which legislation exists including aflatoxins (Afs) and
cyclopiazonic acid (CPA) and related compounds.

Alm

To explore the effect of a, (0.80-0.99) x temperature (15-35°C)
on SM production on naturally contaminated stored maize and
that inoculated with A.flavus.
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Figure 1. Schematic representation of the methodology.
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Key findings %

® Number of compounds

Number compunds higher than 500 ng/g
® Number compunds higher than 50 ng/g
= Number compunds higher than 5 ng/g

Total number of SM produced

5 4.
I
0 -
o)
o
o
15

20 25

30

35

Temperature (°C)/ Water activity (a)

Natura Maize + A. flavus

Table 1: Production of SMs In the stored maize kernels.
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Figure 2 Number of SM (out of 27) produced in the two stored maize kernels under different interacting T x a,, conditions for 11 days. Data are for means + SE

Natural maize Natural maize + A. flavus
T(°C)| 15 20 25 30 35 15 20 25 30 35
Ay | 099 080 085 090 095 080 085 090 0.95 0.80 0.85/0.90 0.95 0.80  0.85 0.90 0.95 |0.99 0.80 0.85 0.90 0.95 0.80 0.85 0.90  0.95 0.80 0.85 0.90 0.95 0.80 0.85 0.90 0.95
1 | <LoD | <LOD | <LOD | <LOD | <LOD | <LOD | <LOD <LOD <LOD <LOD | <LOD <LOD|<LOD|<LOD|<LOD| 114.1 | 2223 | <LOD |<LOD <LOD <LOD
2 | <LOD | <LOD | <LOD | <LOD | <LOD | <LOD | <LOD <LOD | <LOD | <LOD <LOD 216.9 | <LOD | <LOD <LOD |<LOD | <LOD | <LoD 2R2 < LoD < LOD <LOD <LOD
3 | <LOD | <LOD | <LOD | <LOD | <LOD | <LOD | <LOD | <LOD <LOD | <LOD [<LOD| <LOD |<LOD | <LOD |<LOD| <LOD |<LOD|<LOD|<LOD <LOD |<LOD|<LOD | <LOD| <LOD| <LOD |<LOD <LOD <LOD|<LOD
8 4 | <LOD | <LOD | <LOD | <LOD | <LOD | <LOD | <LOD | <LOD | <LOD | <LOD |<LOD |<LOD 80.6 <LoD |<LoD 88N < LoD |<Lop |<Lob | <LoD SIS < LoD | <LoD| 3478 <LoD 190.1 <LOD | 173.1
= 5 | <LoD | <LOD | <LOD | <LOD | <LOD | <LOD | <LOD | <LOD | <LOD | <LOD |<LOD |<LOD| <LOD <LOD | <LOD| <LOD |<LOD|<LOD <LOD <LOD <LOD|<LOD|<LOD <LOD <LOD <LOD 57.7
O 6 | <LOD | <LOD | <LOD | <LOD | <LOD | <LOD | <LOD | <LOD | <LOD | <LOD |<LOD |<LOD| 1439 <LOD | <LOD| <LOD |<LOD|<LOD|<LOD|<LOD|<LOD <LOD|<LOD|<LOD| 1186 |<LOD| 219.7 <LOD
O 7 | <top | <wop | <Lop | <Lop NGB <Lop | <LOD | <LOD <Lop @7 < Lop <LOD | <LOD| <LOD |<LOD|<LOD <LOD <LOD <LOD |<LOD <LOD| 90 <LOD
® g | <Lop | <Lop | <Lob | <Lop | <LOD | <LOD | <LOD | <LOD <LOD | <LOD |<LOD <LOD | <LOD| <LOD |<LOD|<LOD|<LOD|<LOD <LOD|<LOD| 1407 |<LOD| 3836 83.8 | <LOD 61.4
D 9 | <Lop | <LoD | <LOD | <LOD | <LOD | <LOD | <LOD | <LOD <LOD <LOD <LOD | <LOD <LOD |<LOD |<LOD |<LOD <LOD|<LOD| 2996 |<LOD 185.5 | <LOD 58.5
= 10 | <top | <top | <Lop | <LoD B <wop | <LoD | <LOD <LOD <LOD| 116 | 792 | <LOD | <LOD <LOD|<LOD | <LOD|<LOD <LOD|<LOD| 8571 |<LOD 82.9 <LOD
> 11 | <LOD | <LOD | <LOD | <LOD | <LOD | <LOD | <LOD | <LOD <LOD <LOD| 1082 BBEN <LOD | <LOD <LOD |<LOD |<LOD |<LOD <LOD|<LOD| 1509 |<LOD 286.4 | <LOD 267.1
( 12 | <LoD | <LoD | <LoD | <LoD M <LoD | <LoD | <LOD <LOD <LOD| 158.7 | 277 | <LOD | <LOD <LOD |<LOD |<LOD|<LOD <LOD |<LOD <LOD <LOD
O 13 | <LoD | <LOD | <LOD | <LOD | <LOD | <LOD | <LOD | <LOD <LOD <LOD| 958 |<LOD| <LOD | <LOD <LOD |<LOD |<LOD|<LOD <LOD |<LOD <LOD 77.9 | <LOD
g 14 | <LOD | <LOD | <LOD | <LOD | <LOD | <LOD | <LOD | <LOD <LOD <LOD 614  <LOD | <LOD <LOD |<LOD |<LOD <LOD |<LOD <LOD <LOD
O 15 | 1169 | <LOD | <LOD | 2094 | 199.6 | <LOD <LOD <LOD|<LOD 202.7 <LOD
% 16 <LOD | <LOD | 1586 | 499 | <LOD | <LOD | <LOD | 264 | <LOD | 182.9 | 56.4 118.1 | <LOD <LOD |<LOD <LOD <LOD
17 | 1771 | <LOD | <LOD | <LOD | <LOD | <LOD | <LOD | <LOD | 137.7 3448 <LOD <LOD | <LOD | <LOD |<LOD <LOD |<LOD |<LOD <LOD |<LOD <LOD 138.2 <LOD
18 | <LOD | <LOD | <LOD | <LOD | <LOD | <LOD | <LOD | 1524 <LOD | <LOD [<LOD| <LOD | 3899 | <LOD | <LOD <LOD |<LOD | <LOD <LOD |<LOD <LOD <LOD <LOD
19 | 3275 | <itop | <itop WM 2442 | <LOD | <LOD | <LOD <LOD | 8557 <LOD| <LOD |<LOD| <LOD | <LOD| <LOD <LOD |<LOD 185.5 | 2134 | <LOD <LOD <LOD| 292.7 | <LOD | <LOD <LOD |<LOD

Secondary Metabolites: 1) Aflatoxin B,, 2) Aflatoxin B,, 3) Aflatoxin G,, 4) Aflatoxin M,, 5) Aflatoxin P, 6) Aflatoxicol, 7) Sterigmatocystin, 8) O-Methylsterigmatocystin, 9) Averantin, 10) Averufin, 11)
Versicolorin A, 12) Versicolorin C, 13) Nidurufin, 14) Norsolorinic acid, 15) Kojic acid, 16) 3-Nitropropionic acid, 17) Cyclopiazonic acid, 18) Asperfuran qnd 19) Aspinolid B.
Red indicates maximum production levels (ng/g) while green and shades of yellow/orange represents intermediate production levels. Shading is per column. LOD: Limit of Detection.

Conclusions

(significant shift from 25 to 30°C).

» Higher SMs concentrations were produced under water stress conditions in the range of 25-35°C.
» Consumption by consumers of poor quality stored maize may result in exposure to toxigenic mycotoxins and well
as a mixture of other SMs which may impact on health.

» Numbers of SMs increased with increasing water availability at 25°C, with more SMs present in both naturally
contaminated maize and that inoculated with A.flavus.
> » The maximum number of SMs were observed at 25°C although highest concentrations were found at 30°C
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