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ABSTRACT-This study was designed to observe the effects of temperature cycling on the
aflatoxin production by Aspergillus parasiticus R-116 in modified SLS medium. Tempera-
ture cycling resulted in total aflatoxin production more than did constant incubation at either
28°C, which was considered to be optimum for aflatoxin production, or 17,5C, which had
the same total thermal input as the temperature cycling. The aflatoxin biosynthesis correlated
with the color intensity of media, but was controversal with lipid biosynthesis, and aflatoxin
concentration is not related to changes in the fatty acid compositions of used strain.
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Table 1. GLC conditions for fatty acid analysis.

[tems Conditions

Instrument Shimadzu GC-6A

Column 15% DEGS, glass 2mX 3mm
1D

Detector Flame Ionization Detector

Column temp. 168°C

Detector temp. 180C

Carrier gas N,, 60mi /min.

Chart speed 5 mm/min

Table 2. Relative retention times of the authen-
tic specimens of fatty acids.

Fatty acids RRT? Fatty acids RRT
Cizio 0.26 Ciso 2.09
Cuio 0.51 Cus:o 2.27
Cis:o 1.00? Ci:s 2.69
Cls;1 1. 17 Cn_; 3. 64

a): Relative Retention Time.
b): Retention time for palmitic acid (7min.) is
taken as 1, 00,
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Table 3, Aflatoxin production and growth of Asp. parasiticus

at different temperature programs.

Y. C. Chung, N. K Sung, ¥ W.Lee and D. H. Chung

in SLS medium during incubation

Days of growth

Temp. 3 6 9 12 15 20
28°C Aflatoxin B1 262 893 771 671 537 487
(ng/25ml) B2 13 9] 101 141 159 216
Gl 79 215 382 391 407 407
G2 21 29 97 145 91 168
Total 375 1228 1351 1348 1292 1268
Color + +4 ++ o+ ++ St
Lipid (%) 3.92 4.01 3.12 2.92 2.64 2.51
28C ~ Aflatoxin B1 283 876 785 752 602 543
7C (ug/25ml) B2 38 139 161 219 102 117
G1 53 274 392 425 468 492
G2 11 41 158 125 238 164
Total 385 1330 1496 1521 1403 1316
Color + ++ ++ ++ ++ +++
Lipid (%) 3.89 3.64 2.89 2.64 2. 45 2.52
17.5¢C Aflatoxin B1 182 573 702 621 536 483
(ug/25ml) B2 12 114 139 102 154 133
Gl 11 169 318 465 482 494
G2 - 15 52 105 112 125
Total 205 871 1211 1293 1284 1240
Color + + ++ ++ ++ ++
Lipid (%) 3.96 411 4,01 3.78 3.42 3,03
1 very pale yellow 4 . pale yellow ® ;. yellow
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Table 4, Changes in the composition of total fatty acid during incubation of A. parasiticus at
different temp.

Fatty acids
Temperature 14:0 14:1 16 .0 16 .1 171 18:0 18 11 18 12 18 3

program 0.49 0. 58 1. 00 1. 16 1. 83 2.03 2.21 2.65 3.54
3 1.3 Tr 17.9 3.1 1.2 2.9 26. 1 46. 2 1.3
6 Tr 1.2 18.6 2.6 Tr 1.2 30.9 43. 4 2.1
28 9 Tr 1.6 20. 1 2.6 Tr 1.7 30.7 41.5 1.8
12 Tr Tr 21.5 1.9 1.0 1.6 32.2 40.6 1.2
15 1.6 Tr 19.0 2.0 Tr 1.8 31.2 42.8 1.6
20 1.4 2.1 18.8 Tr 2.5 2.1 32.6 38.5 2.0
3 1.5 Tr 20.1 2.6 1.9 1.8 30.1 39.7 2.3
28T 6 Tr Tr 19.3 13 1.2 2.6 32.8 41.1 1.7
~7C 9 Tr Tr 21.5 2.7 Tr lg 30.6 40. 8 1.5
12 Tr 2.6 22.7 3.2 1.0 1.3 29.1 38.5 1.6
15 1.1 Tr 18.2 4 0 2.0 2.1 29.6 39.2 3.8
20 Tr 2.7 20. 1 4.3 1.8 2.6 32.1 34.4 2.0
3 Tr 1.8 18.2 Tr 3.2 2.3 28.3 4.1 2.1
6 Tr L1 18.9 1.7 1.4 Tr 24. 8 50. 2 1.9
7.5 9 2.3 Tr 21.5 Tr 2.0 4.6 29.5 38.0 2.1
12 L5 21 2.7 22 Tr 21 321 3.3 L0
15 Tr 3.5 24.5 3.4 1.6 2.6 26. 1 34.1 4.2
20 Tr Tr 20.6 2.3 2.0 3.2 33.1 35.1 3.7
]l =& aflatoxin e 2934 el9} aflatoxin A X R)o) aflatoxin o] ©93 ojAnlele HA|Ho =
Aol AL BE okt 2AEE 2Abske o 8k 3 9 4ol Al QA sl= wlolrk,

22 29
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12417}, 7CollA 124171) aflatoxin 2o 414 259l 28°C = temperature cycling 3 wio} £<gt input % 7}xj+= 17, 5C
of A 717 2% AJPFE o] Agslgint, 1 73k SLS wfx]ol4] temperature cycling & 38 dF o 2.4 28°C2t 17, 5°Cell
A} g A s woksls Rack FAle aflatoxin 4ol Fobsioich, FAldhe]l aflatoxin g2 A4 BA2E UAE 2

Ak s il A AR AE AR walonl, Ay 24oHE FRE RS Rl pyt,

-]
#uEd 2. Sargeant, K., Sheridan, A., O’Kelly, J. and
Carnaghan, R.B.A.: Toxicity associated with
1. Wogan, G.N., and Newbern, P.M.: Dose re- certain samples of ground nuts, Nature, 192,
sponse characteristics of Aflatoxin B, car- 1096 (1961) .
cinogenesis in the rat., Cancer Res., 27, 3. Austwick, P.K.C., and Avyerst. G.: Toxic
2370(1967). products in ground nuts, ground meal micro-

The Korean Journal of Food Hygiene, Vol 1, No 2



Y. C Chung N.K Sung. Y W.lee and D. H. Chung

flora and toxicity, Chem. Ind. (London), 2,
55(1963).

. Majumder, S.K., Nardsimban, K.S. and Par-
pia, H.A.B.: Microecological factors of mi-
crobial spoilage and the occurrence of
mycotoxins on stored grains, mycotoxin in
foodstuffs, G.A. Wogan editor, 27(1965),

. Schroeder, HW. and Hein, H. Jr.: Effect of
temperature cycling on the production of
aflatoxin, Appl. Microbiol, 16 . 988, 15,
441(1967).

. Schindler A. F., }ohn Palmer G. and Eisenber-
g, W.V.: Aflatoxin production by Aspergillus
Havusas related to various temperature, App!.
Microbiol., 15, 1006(1967).

. Stutz. H. K., and Krumperman, P.H.: Effects
of temperature cycling on the production of
aflatoxin by Aspergillus parasiticus, Appl.
Environ. Microbiol., 32, 327(1967).

. Park K.Y., and Bullerman, L.B.: Increased
aflatoxin production by Aspergillus par-
asiticus under condition of cycling tempera-

10.

12,

13.

14,

ture, J. Food Science 46, 1147(1981).

. Chung, D.H,, Kim, J K., Jang, JK. and Choi

S.C.: Studies on the inhibitor of aflatoxin pro-
duction by Aspergillys parasiticus R-716,
Kor. J. Food Hygiene 1(1), 23(1986).
BAR{vRe, XEmEREE, eSS, 1,
163(1966) .,

. Weinberg, E.D.. Biosynthesis of secondary

metabolites, roles of trace metals, Adv. Mi-
crob. Physiol, 4, 1(1970).

Rambo, G.N. Beam: Sterols and fatty acids of
aflatoxin and non aflatoxin producing isolates
of Aspergillus, Phytochemistry 13, 195(1974),
Shih, C.N., and Marth, EH.: Some cultural
conditions that control biosynthesis of lipid and
aflatoxin by Aspergillus parasiticus, Appl.
Microbiol, 21, 452(1974).

Detroy, R.W., and Hesseltine, CW.: Net syn-
thesis of C!-labelled lipid and aflatoxin
biosynthesis by Aspergilius parasiticus, Ind.
Microbiol, 15, 124(1969),

The Korean Journal of Food Hygriene. Vol. 1, No. 2



