2.1 ' ! 1 (Aflatoxin BI , Aflatoxin M1)

Aspergillus spp.

24-48 (Yoshizawa, 1991)
13% 70% 13°c
4-5 (Mahanna, 1999)
4 AFB1, AFB2, AFG1 AFG?2 AFB1
(Bhatnagar et al., 1994)
AFB1 269 °c
AFB1 (Applebaum etal., 1982) AFB1
( 1) AFB1

1

(Coulombe, 1994 ; Cullen, 1994) (International
Agency for Reseach on Cancer, IARC) AFB1 1A

(Group 1A : Carcinogenic to human) (Hendrick, 1994)

AFM1 AFB1
AFM1 Rat AFM1
AFB1 2 AFB1
3.2 (Green et al.,, 1982) Hendrick (1994) AFB1

AFB1 3ppm 14



8 10 , 1 AFM1 Fisher rat
AFM1 AFB1 10 AFM1
2B (Group 2A : Possibly

carcinogenic to human)

o -
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1 AFBI (Hendrick, 1994)
AFB1

AFM1 1

AFM1
AFM1
AFM1
AFB1 V

AFB1 (FAO, 1997)



2.2 !
(2544) .. 2539
2540 1,709 974
111 92 126 191
139 17 138
354 98 113
38 50 25
Immunoaffinity column (Aflatest®, Vicam
USA) Spectrofluorometer
1
0-10 ppb 13 ppb
1
/ .. 2539 .. 2540
Min Max Min Max
1 (pph) (ppb)

15 200 32 3.72 1,500 79 139.3
0 200 28 0.01 1,100 64 229.5
0 180 45 0 950 8l 22.5
0 150 3l 0 9394 72 E![ 714
0 80 21 0 300.4 67
0 10 40 0 94.34 99 125
0 20 8l 0 1845 96 1.7
0 60 35 0 48.02 103 3.47
0 180 46 0 290.6 318 19.49
0 180 37 0 600 61 ,

(2544) Min = Max = =



(2540)
.. 2539 0-560 ppb
(2542)
.. 2539-2540
3-484 pph 10-280 ppb 0-42 ppb
48-920 ppb
(2540)
24 - 2540 175
Immunoaffinity column (Aflatest , Vicam USA)
Spectrofluorometer 11 100 %
2.6-190 ppb ( - )

3013 + 11.61  40.88 + 23.14 ppb
125.7 + 52.54 ppb

696
AFM1 97.84 % (681 ) 0-1.80 pph
(2540)
. . 2538-2539
(2539)
4
9 60 42
18 Silica gel
column Densitometer
26-52 ppb 16-45 ppb
308 C BSep Pak Silica gel minicolumn
High Performance Liquid Chromatographs (HPLC) AFM1
0.01-1.44 ppb

AFB1 AFM1 (Carry-over rate)



Carry-over rate 2 + 0.7% 0.7+ 0.1%

( 34-36)
(2537) 45
AFB1 HPLC 12
0.15-0.8 ppb
Saitanu (1997) Radioimmunoassay AFM1
67 1
AFM1 89.26% AFM1
0.05 ppb
AFB1
, 2544) 80%



2.3

2.3.1 '
FAO (1995)
(Maximum tolerated level)
2
/

USA (dairy) ~ Wholemilk,skim milk,low fat milk MI
USA (feed) Feedstuffs B1,B2,G1,G2

Cottonseed meal 7

Maize and peanut product -
E.u. Straight feedstuffs Bl
(feed) Straight:groundnut,copra,palmnut, Bl

Cottonseed,babassu,maize product

Complementary feedstuffs Bl

Raw materials Bl
E.U. (dairy)  Milk,milk powder,infant food on MI

milk basis
Brazil (feed) Peanut meal (export) B1,B2,G1,G2
India (feed)  Peanut meal (export) B1,B2,G1,G2
Thailand All food B1,B2,G1,G2
(food)

FAO (1995)

(ppb)
05
20
300
100
50
20

200
0.05

50
120
20

TLC.HPLC

55

TLC.HPLC

55

TLC,HPLC



10

AFM1

.. 2001 Codex
AFM1 05

ppb (Codex, 2001)

AFM1
98 . . 2529
20 ppb

. 2537 3

10

>50
>500
>40
>50
> 100
> 100
1 >200

1x 105 1
5 x 105 1
(2537)



12% 11%
13%

(  2544)

Codex Alimentarius Committee (1997)

(2544)

8) .. 2538
13%
: 11%
14.5%
(Good sanitation)
3-5%

(Sahin and Cerci, 1994)



. .2544 GMP
1
4
4

300 500
30 50

20

Com gluten meal 20
25 50
50 100
20 40

20

20

20

50

50

! 25
( - ) 50 100
1 50 100
1 80 200

(2544)
2.3.2
HACCP

.. 1999 FAO, World Health Organization (WHO)
Programme (UNEP)

(Hazard Analysis and Critical Control Point , HACCP)
(FAOQ , 1999)

HACCP

.. 2544

1 (ppb)
E.U.
20
50
50

50
20
50
50
50
50
20
20
50

United Nations Environment



HACCP .. 1960
Pillsbury NASA (National Aeronautics and
Space Agency) HACCP
HACCP
( , 2544) HACCP
HACCP
Codex HACCP

(Guidelines for the Application of the Hazard Analysis and Critical Control Point System)
. 1997
(World Trade Oranization)

(Sanitary and Phytosanitary Measure ; SPS)

Codex
HACCP
HACCP 7 ( , 2544)
1) (Conduct a Hazard Analysis)
2) (Determine the Critical Control Point ;CCP)
iny

3) (Establish Critical Limits)
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4) (Establish a System
to Monitor Control of the CCP)

CCP

5) (Establish the Corrective Action)

6) (Establish Procedures for Verification)
HACCP

7) (Establish Documentation and Record
Keeping)

Park et ah, (1999) HACCP

HACCP

(Pre-requisite programs establishment)

(Procedures)

(Work Instructions)

(FAO, 1997)



2.4

Truckses (1988), Wilson
Bullerman (1995)
24.1
Aspergillus 18
(Species) 18 (Varieties)

parasiticus, A. nomius, A. niger, A.wontii, A. ruber

(Wilson and Payne , 1994) A. parasiticus

2 80%

A. flavus 90%

AFB1 Gourama

15

Payne (1994), Gourama

3
(Serogroups) 132
A.flavus , A.
3 /
Pénicillium spp.
A. flavus

Shotwell (1991)
80%
Bullerman (1995 )

A. flavus
2999 A.flavus 3000 A.flavus 3145
Bhatnagar (1994) Aspergillus
20-45% Strange ( 1991 ) 30-96%
A. flavus 79% 49%

1 Moss (1991) A.flavus

A. parasiticus



74-100%

cycle

2 (2rd Metabolite)

(Polyunsaturated fatty acid)
promoting)

parasiticus

75 % linoleic acid

3% pg /g (Zaika and Buchman , 1987)
Pond (1982)
63%
40% 13-20%

Mehan (1997)
A. parasiticus

3

(Metabolism)

16

Kreh's

Acetate units

(carbon source

A.

linoleic acid

Church

35-40%



i

2 4.4-1,223 |aglg
1 3 0.1-172 0.9-10.2 gg/g

1 Moss (1991)
Zaika
Buchanan (1987)

(Zinc) '
Acetate units 1 Truckses (1988)
Phytic acid (zinc)
Mahanna (1999)
4-5 Bhatnagar
(1994) - 3 10

Gourama Bullerman (1995)

Samarajeewa (1991)

18-27%
1-10 ppb

243

2431

FAO (1997) Wilson Payne (1994)

Dickens (1977)



15% 322 °c 2
Vv 20% 211 °¢c 4
Williams (1991)
70 % 32°C 14.17%
13% 13.1% 11.5% FAO
(1997) 70% 27 °¢
13.5% 15% ( 10% 5.7% 7%  Sahin Cerci
(1994) 12.20% 16.65%
' 3.36 ppb 11.12 ppb
Aspergillus 65%
(Water activity, a | 0.7 Truckses (1988)
, 16 °C
aw 0.88,0.77
0.85 26 °C aw 0.73,0.69 0.75
2432
A flavus 25 °c
A.parasiticus 25-35 °c
25-28 °c (Gourama and Bullerman, 1995) Aidoo (1991) Hall
(1969)
3%+ 1° 98+ 1% 21
415 °ct 15°% 98+ 1% 12
Aspergillus 70% (Strange, 1991;

Wilson and Payne, 1994; Mahanna, 1999)

Bhatnagar (1994) 24-34 °c
14-30% 7-14
7 10 Gourama Bullerman (1995)
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24 °c
4-7  Strange (1991) 30-35 °c
25-30 °c
30 °c 83% 20 °c 86%
Wilson Payne (1994)
/
34130 °c 28% 34122 °¢
7%
2433
Hexose monophosphate pathway
(Catalyze) (Citric acid cycle) Acetate
1 1 (Zaika and Buchanan , 1987)
Moss (1991) Co2
0.03% ( ) 20% 25 °¢C
99% 75% 17 °c
86-92%
2434
Sahin
Cerci (1994)
4 1
13 2 4-8 3 9- 15

4 16-30



12.20%
16.65%
11.12 ppb
AFB1

116
12.1

2435

A flavus

20

AFBL 3 4 336

15% 24 °c
20%

Wilson Payne (1994)
79%  Proctor (1994)
5% 135
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