¢ Ehiils

NARO mumsms:, B &0 E LRSS

Preparation of a reference material containing
sterigmatocystin

S5 jpn

HARE

2~FHE:2019-12-20

*F—7— K (Ja):

F—7— K (En): sterigmatocystin, reference material,
ShakeMaster, Food Red06, particle size distribution
fEpkE: Beh, @58, (E5, B, B, Bz, Rk, Eh,
A, EXR

X=ILT7 KL AR:

il

https://doi.org/10.24514/00002842




00D O ORep. Nat’l Food Res. Instd No. (DM MO0 OO0 OO O [l

goooobboggoooobbgoad

00 00000 00000 OO0OO0O0O0 ooooo oOf

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
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Ground and mixed for 20 min x 3 times
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[¢— 180 g of brown rice

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

Omm
O Omr
Mean O
Std. dev. Omrm

RSDO OO 0O

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
0 O
O O
O O
O O
Mean 0T
Std. dev. amrm

RSDO OO OMd

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/Date0 ska%d” sp?l?ed sp?lfed
a O O O 00domo O O O
a O O O goo/oo O O O
a O O O ooo/oo O O O
a Omm O O ooo/moo O O O
a O O O ooo/mo O O O
a O O O[T 00domo O[T O O
a O O O 00domo O O O
Mean O O O Mean O O O
Recoveryl O [ L mEEji rom Recovery] OO0 O mEEji rom rm
SD O O O Std. dev. O O O
RSDI O O O O O RSDI [0 O O] O O

B STE in methanol was spiked into 25 g of brown rice.

Y STE 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)
O gmo m[inn
a O m[inn
a O minn
a O minn
O O minn
O gmo m[inn
ad minn minn
a O minn
a O minn
HE| m[inn mfinn
Total mean value 0O OdnOMa

(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:

Slsam = 8.4 x 107 < (1.88 x GDaII) + (1.01 x s]an) =3.7 x 10

O000000ODODOOO0O0ODTableDOODOODODDO
Oo0o00oooooomooooooooooooo
0000 MO0D+ 04dsbOdNo o d oo M RrSbO
Oomooooooooo0ooooooooooo
vOoOoOooooooooooooooooooooo
OO00O0OO0OSsSTE000O00OOOCOODODOODOOOD
Oo0oooooooooogooooon
STED00ODOD0OOQOODDDODOOOOO STED
000000000000 ngdg O nglg OO ngllg
OO0O0oODOoOOobOsSTEDODOOOODOOOOD
o000 o0Onooooooo0oooooooo
OO ppm@M ppm OO0 0O0ppmO OO0 STEODOODOOO
OOO0ODDDO D OO repeatabilityD OO Table O O O

0000000000000 00000000 0 relative
standard deviationl RSDsO OOMID 0 O0MOO OO0 OO0
obooooooboboOoobOoobOoobOoOoonn
ooboooooooooooooooooooon
ooo0O0OO00O00O0DTableDOOODOOODODOO
ooooooooooboooood
oooOSstTeE000oOoOoooooooboooooan
goooOboOoosTE00Oooooooooobooon
00000000 Alversicolor0O0O0D0O0O0O0O0OO
ooooooobooomoobooooo stTe0onon
OdduggODOOOO0O0O0O00000O0O0ODODOO
gboooooobooobooobooooog
STEOD00000O0O0O0O0O0O0O0O00000C0O



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)
g Omo 0omd
O 0omd 0md
O 0omd 0omd
O 0omd 0md
| 0mO omd
O Omo omd
a 0md 0md
a O O
O O minn
HE| m[inn 0
Total mean value OmIm ndm0

(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
Ssam (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 &7an) + (L.01 X F'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
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