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Preparation of a reference material containing sterigmatocystin
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Abstract

To assure the homogeneity of a reference material for the mycotoxin sterigmatocystin (STE), a study was first con-
ducted to prepare a reference material of rice containing the coloring Food Red 106. Initially, a V-shaped mixer was used
to mix Food Red 106 and ground brown rice, but the resulting mixture was non-homogeneous. However, when a Shake-
Master was used for the simultaneous grinding and mixing of brown rice with Food Red 106, good homogeneity was
achieved. Accordingly, a dried culture of Aspergillus versicolor NRRL5219 and brown rice was ground and mixed with
the ShakeMaster. To assess the distribution of the STE an Autoprep® MF-A 1000 mini-column was used to isolate the
STE, and 115-120% recovery was obtained. Repeatability (variability within a day) and intermediate precision (variability
between days) were good. According to the IUPAC/ISO/AOAC INTERNATIONAL Harmonized Protocol for the Profi-
ciency Testing of Analytical Chemistry Laboratories, a homogeneous candidate reference material was obtained.

The particle sizes of Food Red 106, ground brown rice, ground brown rice containing Food Red 106, and ground brown
rice containing a non-STE producing culture of A. oryzae were analyzed and they ranged from 3~592 pum, 13~704 um,
11~704 um, and 16~704 um, respectirely.
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Container of ShakeMaster

[ 190 g of brown rice

[&— 17 stainless steel balls

[&— 20 g of dried culture of 4. versicolor NRRL 5219
[&—— 17 stainless steel balls

[¢—— 190 g of brown rice

[&— 16 stainless steel balls

Ground and mixed for 20 min x 3 times
First mixed sample
Plastic bag

[¢— 360 g of ground and mixed brown rice with ShakeMaster
[&—— 40 g of the first mixed sample

Continuously moved by hand in a figure-of -eight pattern for 30 times x 2 times
Second mixed sample

Plastic bag
|<— 400 g of the second mixed sample x 3
Continuously moved by hand in a figure-of -eight pattern for 30 times x 2 times

Third mixed sample

Figure 1. Procedure to prepare a homogeneous
sample containing STE with ShakeMaster and
plastic bag

Container of ShakeMaster

[ 190 g of brown rice

[&— 17 stainless steel balls

[¢— 20 g of dried culture of 4. versicolor NRRL 5219
[&— 17 stainless steel balls

[¢— 190 g of brown rice

[&— 16 stainless steel balls

Ground and mixed for 20 min x 3 times
First mixed sample

Container of ShakeMaster

[¢— 180 g of brown rice

[&—— 17 stainless steel balls
[&— 40 g of the first mixed sample
[&— 17 stainless steel balls
[&—— 180 g of brown rice

[&— 16 stainless steel balls
Ground and mixed for 20 min x 3 times

Second mixed sample

Figure 2. Procedure to prepare a homogeneous
sample containing STE with ShakeMaster
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Table 1. Measurement of extracted Food Red 106
from a sample prepared with a ShakeMaster and a
V-shaped mixer

O O
0 O
0 O

O
O O
Mean O
Std. dev. O

RSDO OO 0OMd

Brown rice was ground with ShakeMaster. Food Red 106 was mixed
using a V-shaped mixer. The sample was extracted with de-ionized
water and the absorbance of the supernatant solution was measured at
566 nm.

Table 2. Measurement of extracted Food Red 106
from a sample prepared using the ShakeMaster
alone

Sample Absorbance
O O
O O
O O
0 O
Mean O
Std. dev. Omr

RSDO OO 0OMd

Brown rice and Food Red 106 were ground and mixed with a Shake-
Master.

The sample was extracted with de-ionized water.

The aqueous solution was filtered and filtrate was centrifuged at
3,000 rpm for 5 min. Absorbance of the supernatant solution was
measured at 566 nm.
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Table 3. Repeatability of STE recovery from spiked
brown rice

1]

Table 4. Intermediate precision of the recovery of
STE

1 ppm 2 ppm 3 ppm Test Number 1 ppm 2 ppm 3 ppm
Test number spipk%d* sp?lfed spFi)IEed O Month/Date(] sp?k%d” sp?l?ed sp?lfed
a O O O 00omo O O O
a O O O goo/oo O O O
a O O O ooo/oo O O O
a O QM O oogo/oo O O O
a O O O goo/mo O O O
a O O O 00omo O O O
a O O O 00omMmo O O O
Mean g g o Mean gmr gmr g
Recoveryl O O m R (o Recoveryl [0 O rom rom rom
SD O O O Std. dev. O O O
RSDI O O O O O RSDI [0 OJ O amm dm

BSTE in methanol was spiked into 25 g of brown rice.

YSTE in methanol was spiked into 25 g of brown rice.

Table 5. Assigned values of STE in the prepared sample and homogeniety of STE

Duplicated results for random selected 10 samples

Sample
Results a (ppm) Results b (ppm)
ad gmo mjinn
O Omm Omm
O Omo Omo
ad omo Omno
ad gmo mjinn
O Omm Omm
O Omo Omo
ad omo Omno
ad gmo mjinn
M Omm Omm
Total mean value 0O 0 nO030

(1) Cochran’s outlier test: Cochran test statistics C = 0.333 < 0.718 of 1% of critical value

(2) Estimation of precision parameters:
S'an (analytical variance) = 0.002165
S sam (sampling variance) = 8.444 x 1000

op (fitness-for-purpose based standard deviation) = 0.453 (ppm)
o”an (allowed sampling variance) = (0.3 x op)’ = 0.01847

(3) Homogeniety test:

Sleam = 8.4 x 107 < (1.88 x GDaII) + (1.01 x s]an) =3.7 x 10
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Table 6. Assigned values and homogeneity of STE in a sample prepared using a ShakeMaster alone

Duplicated results for random selected 10 samples

Sample
Results a (ppm) Results b (ppm)
| OmO Omm
0 Omo Omo
| Omno Omn
m| OmnO OmnO
| OmO Oma
0 Omo Omo
| Omno Omn
m| OmnO OmnO
| OmO Oma
M Omo Omo
Total mean value O nOd030

(1) Cochran’s outlier test: Cochran test statistics C = 0.604 < 0.718 of 1% of critical value

(2) Estimation of precision parameters:
S'an (analytical variance) = 0.002507
S sam (sampling variance) = 4.33 x 10°°

op (fitness-for-purpose based standard deviation) = 0.472 (ppm)

o’ an (allowed sampling variance) = (0.3 x o)’ = 0.02005

(3) Homogeniety test:

Sim = 4.3 X 1070 < (1.88 X &7 an) + (L.01 X S'an) = 4.0 x 1077
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Figure 3. Particle size distribution of Food Red 106
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Figure 4. Particle size distribution of ground brown
rice
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Figure 5. Particle size distribution of ground Food
Red 106 and brown rice
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Figure 6. Particle size distribution of ground brown
rice and A. oryzae culture material

obonmoobooboobooooooboooobooon
gooooooooooooboooooooooon
gooooooooooooboooooooooon
gooooooooooooboooooooooon
gooooooooooooboooooooooon
gooooooooooooboooooooooon
gooooooooooooboooooooooon
goooooooooooooboovaoo smmooo
gooooooooooooboooooooooon
gooooooooooooboooooooooon
gooooooooooooboooooooooon
gooooooooooooboooooooooon
gooooooooooooboooooooooon
gooooooooooooboooooooooon
gooooooooooooboooooooooon



[

oooooobooo

g 0O

0o0o0oooooooooooooooDooooo
OooooosTED0oo0oUoooooDooooooo
OO0000o0o0oOooooooooooouooooo
O000D0O00000oD0oOooOoooosSTEDDOO
0o0oooooUopDooooooooooooovd
OO000o00ooo0ooooooOoooouooooo
00000 verlO ShakeMaster0 O 0O OO OODO
Oo00oooopoooooOooooooooogoo
Oo00oooopoooooOooooooooogoo
0dooooooDoooooooooooooog
00000000000 CAspergillus versicolor NRRL
ooooooooooooooooooDooooo
O0O0O0OSTEDDODOODODOODOODOO Auto-
prep MFFAIDO O OO OO0 STEODDODOOOO
O0000ooDoooooooooOooooooo
O00000O0DO0O0OOrepeatabilityd DO OO OO

0 O Intermediate precision0 0 0 0000000 O0O0O
00000DO0O0DO0O0ODO0O0OOOODOOD IUPAC
IISOIAOCAC INTERNATIONAL Harmonized Protocol
0noooooooo0ooooooooooooon
oopDooDoDoo0ooOoooooooooon
00000000 0OO0oDO0OOOob0DbOOOg AbDversi-
color00000 STEQODODODOOO Albryzaed OO
oo0oooooooooooooooooooooon
0 0 00000 w0000 umOMO0Od umd000
O0OwmOOD0OO

goodg

0O O Fearn, T., Thomson, M. A new test for ’sufficient ho-
mogeneity’, Analyst, 126,1414-1417(2001).

0 O Thompson, M., Ellison, S.L.R., Wood, R. The Inter-
national Harmonized Protocol for the Proficiency
Testing of Analytical Chemistry Laboratories, Pure
and Applied Chemistry, 78,145-196(2006).





