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Abstract

Aflatoxins are toxic and carcinogenic secondary metabolites which are produced by strains of
A. flavus and A. parasiticus during their growth on foods and feedstuffs. Aflatoxins are a group
of closely related heterocyclic compounds of which By, B,, G; and G, are the major members.
Aflatoxins are synthesized via a polyketide pathway in which the general steps are acetate, an-
thraquinones, xanthone and aflatoxins. Aflatoxin formation is favored by high moisture or high
2,(0.95~0.99). The limiting @, for aflatoxin production on agricultural commodities is 0.83.
Optimum temperature for aflatoxin production by the molds is 25~30°C and the incubation time
for the maximum production of the toxin is 7~15 days. The limiting temperatures for aflatoxin
production are <7.5°C and >40°C. Cycling temperatures may or may not stimulate aflatoxin
production depending on the amplitude of cycling, substrate and strains of molds. Aflatoxin pro-
ducing molds are aerobic organisms and thus have a requirement for oxygen. A decreasing O
concentration and/or increasing concentrations of CO; or N; depress the mold growth and aflatoxin
formation. A. flavus grows competitively or associatively in the presence of other microorganisms
ard occasionally loses the competition with other microorganisms. Some lactic acid bacteria have
been shown to reduce growth and aflatoxin production by A. parasiticus. Carbon source is the
most important nutritional factors affecting aflatoxin formation by the molds. Sucrose, fructose
and glucose are the most favorable carbon sources. Food substrates of plant derived products
which have high carbohydrate content such as agricultural commodities and their products are

most vulnerable to contamination by aflatoxins.
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Fig. 1. Chemical structures of aflatoxins®.

Table 1. Chemical and physical properties of aflatoxins and derivatives®®

Molecular  Molecular Melting  Ultraviolet Fluorescence Fluorescence
Aflatoxin  formula weight point absorption emission under UV - RAX100
(362~363 nm)
B, CiH1206 312 268~269 21, 800 425 Blue 56
B CiH140s 314 286~289 23, 400 425 Blue 53
G Ci7H1,0; 328 244~246 16, 100 450 Turquoise 48
G; Ci,H10, 330 237~240 21, 000 450 Turquoise 46
M; C;H;.0; 328 299 19, 000 425 Blue 40
(357 nm)
Mg C17H1407 330 293 _ -— Blue 30
B:a C1iH 1.0, 330 240 20, 400 — Blue 13
Gz C7H1:0: 346 190 18, 000 — Turquoise 11
R, CiyH1,06 314 230~234 14,100 425 Blue —
B; Ci16H1406 302 233~234 9,700 — Blue 42
GM, Ci7H;1,04 344 276 12, 000 — Turquoise 12
(358 nm)
P Ci6H1006 298 320 14, 900 — — —
(342 nm)

aSolid phase: Silica Gel G.

Solvent System: Chloroform-Methanol(97 : 3, v/v).
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Table 2. Acute toxicity of aflatoxinsi®

Aflactoxin 3
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membered lactoneg »}= 3 ¢l tH(Fig. 132)9).
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tide(decaketide)o]»], 1% 54/ ¢] polyhydroxyan-
thraquinones <, norsolorinic acid, averantin,
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48 Az F- xanthoneql sterigmatocysting A3

LDgo(mg/kg)

Species

By B, G G, M, M, Ba P
Duckling 0.36 1.68 0.78 1.42 0.32 1.22 24
Rabbit 0.3
Cat 0.55
Pig 0.62
Trout* 0.81 1.90
Dog 0.5~1.0
Sheep 1.0~2.0
Guinea-pig 1.40
Monkey 2.2~7.8
Chicken 6.3
Rat 7.2(M)~16(F)
Mouse 9.0
Hamster 10.2
Chick embryo 0.025/embryo  1.0/embryo 150

* Intra-peritoneal: All other values refer to the oral route.
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Table 3. Factors affecting the production
of mycotoxins on natural substra-
tes!®)

1) Physical factors
A) Temperature and ERH during storage
B) Aeration
C) Light
D) Mechanical damage
I) Chemical factors
A) Nutritional factors, including inorganic
ions
B) Use of fungistats
1) Biological factors
A) Strain of organism
B) Competitive growth of fungi
C) Microbial detoxication
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Fig. 3. Conditions of a, and temperature
favorable (shaded area) for growth
and mycotoxin production by different
fungal species!”.
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Table 4. Aflatoxin and rubratoxin produced by Aspergillus parasiticus and Penicillium
rubrum when grown together with Lactobacillus plantarum in a glucose-salts

(GS) medinm at 28°C for 3 and 7 days

LP=L. plentarum

PR=P. rubrum, AP=A. parasiticus,

3 days 7 days
Aflatoxin Rubratoxin A flatoxin Rubratoxin
Culture wg/ml ug/ml b ug/ml sg/ml D
T is
B G A B uiy BB G A B ok
PR — — 1.0 8.5 0. 66 —_ — 1.5 10.5 1.75
PR+AP 3.1 175 2.0 6.5 0.83 1.11 0.20 2.5 14.5 1.56
PR4+LP — — 1.0 2.0 0.85 — — 0.5 4.0 0.99
PR+AP+LP 1.36 0.68 2.5 — 1.12 5.88 3.70 1.0 5.5 1.20
AP 0.10 0.08 — —_— 1.01 2.51 1.86 — — 1.77
AP+LP 0.25 0.06 — — Q.65 0.48 0.13 — -

0.92
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