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Chemical Confirmation of Aflatoxin-like Compound in Coffee Beans :

Hirohisa YAZAKI, Haruo TAKAHASHI, Tkuko UENO,
Kimie HARAIKAWA and Yoshio UENO
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Sample (50g)

Add 200ml n-hexane and 250ml
MeoH- 1 %NaCl  (55+45)

Blend 5 min at 2500 rpm

Aq. Meoli layer (50ml)

Extract with CHCl3 50ml x 2
Aq. MeoH CIHICl3 layer

Dry with anhyd. Nap SQOq4

Evap. solv. to 50ml under reduced press.
CHCly layer

n-lexane and
residue

'
Column chromatography (silica gel 10g)

Wash with 150m] n-hexane and
150ml ethyl ether

Elute with 200ml CHCl3-MeoH (97+ 3)
Remove solv. under reduced press.
Residue

Dissolve in 1 ml MeoH

Precipitate Meoltl layer

Remove solv.

Dissolve in 50041 CHCl3
Preparative TLC (silicagel plate)
Evap. eluted CHCl3

Add 50041 CgHg-CH3CN (98+ 2)

Test solution

1
Determination by TLC

Fig.1 Procedure for extraction and determination
of aflatoxins in green coffee beans and
instant coffee
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Polystyrene microtissue culture Plate with 96wells 50 al of 0.02% BSA

50 u1 of 0.2% glutaraldehyde-phosphate buffered saline ( pll 7.5 )
added to each well

Kept for 30 min at room tempeature

Wells washed with water

Air-dried overnight

50 ul of anti-AFBjlgG (% 1000 diluted ) added to each well
Air-dried

Anti-AFB,lgG-coated microwells

Washed 3 times with 0.05% Tween 20 in phosphate buffered saline
CpH 75)

100 #1 of a mixture of 3.7 mM O-phenylenediamine and 3.5mM 130,
in 256 mM citrate phosphate buffer ( pH 5.0 ) added

100 #1 of 2.5 M Hp804 added

Spectrophotometry at 492 nm

Fig. 2 Procedures of Enzyme-linked
Immunosorbent Assay
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aflatoxin aflatoxin B-like
No. sample country found compound (ug/ kg)
P 1 green coffee beans Guatemala ND 9
2 ” ” 7
3 ” L ) ” 7
4 ” Ethiopia ” 100
5 ” Indonesia ” 255
6 ” llawaii ” trace
7 ” Tanzania ” 19
8 ” ) ” 8
9 ” Jamaica ” ND
10 ” Colombia ” ND
11 instant coffee ” 33
12 ” Colombia ” 29
13 ” ” trace
14 regular coffee ” trace
15  instant coffee ” 39
16 ” USA ” 11
17 ” Brazil ” 28
18 ” USA ” trace
19 ” Netheralands,Brazil ~ 14
20 coffee beans ” ND

Table 1. Analitical

results of aflatoxins in

green coffee beans and instant coffee
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Fig. 3. Fluorescence Spectra of Aflatoxin By and Aflatoxin Bz—like Compound in Methanol <y
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Fig. 4. UV Spectrum of Aflatoxin B2 and Aflatoxin B2-like Compound
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Fig. 5. IR spectrum of Aflatoxin By-like Compound
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Table 2. Approximate Rf values on TLC*

silicagel plate for derivatization reagents

Substance Rf values of products

Hydrazine Phenyl hydrazine
%
Aflatoxin B2 0.03 (Blue-green) 0.65 (Violet)
Aflatoxin B2-like
compound 0.35 (Yellow-green) Unreactive

* TLC condition : Merck pre-coated silicagel 60
Devel. solv. CHClz-acetone (9 + 1)
UV. 3650 A

**Rf value of aflatoxin By : 025
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Table 3. ELISA of aflatoxin By-like compound
isolated from green coffee beans

01292 (x1/5) average binding inhibition

B.G 0.002 0.001 0.004 0.002 % %
0 0.477 0.469 0.537 0.494 100 0
aflatoxin By 40 0.519 0.527 0.443 0.496 101 0
(pg/w) 132 0.428 0.423 0.446 0.432 89 11
400 0.345 0.313 0.353 0.337 68 32
1320 0.250 0.274 0.299 0.274 55 45
500 0.446 0.500 0.487 0478 97 3
sample 1000 0.481 0.466 0.471 0.466 96 4
(pg/w) 5000 0.500 0.517 0.501 0.506 102 0
g 10000 0.479 0.487 0.435 0.467 95 5
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Table 4. Rf values of aflatoxins and sample

under various TLC conditions

Solvent system B,

B, G G

C: M (9H3) 0.64 0.59 0.52 0.44 0.55
C: A @+D) 0.66 0.60 0.53 0.46 0.63
C:A:P (165+30+5) 0.75 0.69 0.62 0.62 0.36 (tailing)
B:E:W (92+70+38) 0.60 0.60 0.60 0.60 0.60 (one spot)
EeM:W(92+6+2) 034 0.29 0.23 0.18 0.65

Plate: MN-silicagel G—HR
Solvent system BB B G G

C: M ©9743) 0.69 0.65 0.59 0.53 0.52
C: A 9+D 0.54 0.47 0.41 0.33 0.43
C:A:P (165+30+5) 0.72 0.66 0.60 0.54 0.55
B:E:W (92+70+38) 0.49 0.45 0.41 0.37 0.37
EuM:W (1924642  0.27 0.21 0.17 0.12 0.61

Plate : Adsorbosil- 1

Sample

Sample

Solvent system BB B G G

C: M @7+3) 0.90 0.87 0.83 0.79 0.74
C: A ©+D 0.63 0.57 0.51 0.44 0.57
C:A:P (165+30+5) 0.90 0.86 0.83 0.79 0.78
B:E:W (92+70+38) 0.58 0.58 0.58 0.58 0.58 (one spot)
EuM:W(192+6+2)  0.43 0.36 0.30 0.24 0.72

Plate : Bio-sil A

Sample

C : chloroform, M : methanol, A : acetone, P : 2-propanol,
: ethanol, W : : ethyl ether
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