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Abstract: A purity certified reference material for Basic Orange II was studied by means of raw material purifi—
cation, qualitative analysis,quantitative analysis, homogeneity test, stability test, as well as characterization and un—
certainty evaluation. The candidate standard substance was prepared by recrystallization of purchased Basic Orange
II. The candidates were purified, dried ,and then encapsulated in brown glass bottles. The homogeneity and stability

of several sample bottles were studied by stratified random sampling. The chemical composition of the candidate
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reference material of Basic Orange II was confirmed by infrared (IR) spectrum, high resolution mass spectrometry

(MS) and proton nuclear magnetic resonance (NMR ). 8 qualified laboratories were cooperated for certification of

Basic Orange II. The purity of the product was analyzed by mass balance method (concluding area normalization,

water content, ash content and residual solvent analysis by liquid chromatography ). The results showed that the cer—

tified value of the purity reference material was 99.2% and the relative expansion uncertainty was 1.0%(k = 2). The

purity reference material was identified as the national grade II certified reference materials, which was numbered

GBW (E)100372,and was expected to be used in the calibration of instruments and method evaluation in food and

cosmetic analysis.

Key words: metrology ; basic orange I1;reference material ; liquid chromatography ; mass balance
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Fig.2 1H-NMR of the candidate basic orange

purity I reference material
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Tab.1 The homogeneity results of basic orange I

purity reference material

4T/ %
k=2

1 2 3 -y
1 99.50 99.36 99.38 99.41
2 99.44 99.44 99.43 99.43
3 99.49 99.44 99.34 99.42
4 99.42 99.41 99.34 99.39
5 99.43 99.41 99.41 99.42
6 99.44 99.40 99.36 99.40
7 99.48 99.39 99.36 99.41
8 99.41 99.44 99.38 99.41
9 99.48 99.38 99.37 99.41
10 99.43 99.38 99.38 99.40
11 99.43 99.41 99.41 99.42
12 99.40 99.36 99.34 99.37
13 99.42 99.38 99.39 99.40
14 99.43 99.41 99.37 99.40

15 99.45 99.36 99.34 99.39
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Tab.2 The homogeneity and variance analysis results of

basic orange II purity reference material

25U SS df MS
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Tab.3 Long-term stability test of basic orange II

purity reference material

LSS | %
el A

B 1 FEfh 2 FEfh 3 Ty
1 99.49 99.46 99.48 99.48
3 99.33 99.31 99.31 99.32
6 99.79 99.79 99.78 99.79
12 99.61 99.62 99.61 99.61
18 99.28 99.24 99.26 99.26
24 99.57 99.58 99.53 99.56
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Tab.4 Long-term stability variance analysis results

of basic orange I purity reference material
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Tab.5 Short-term stability test data and analysis
of variance results of of basic orange II

purity reference material( 60 °C )

4l /%
¥ a)/d
WRSEAE AT &M
1 99.45 99.48
2 99.58 99.51
3 99.49 99.45
4 99.61 99.59
6 99.46 99.47
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Tab.6 Characterization of basic orange II

purity reference material in eight laboratories

BER P=05% & F , L7k 22 M4 v 15 SR
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' ' ' ' {EVE R ah R 15 2 45 R N3k 8 Fis.
: 2940 - AL 994l % 8 FLIEE I AR MRS Wik 25 R
6 99.86 99.81 99.86 99.84 Tab.8 Results of ash content of basic orange 1
7 99.26 99.23 99.25 99.25 purity reference material
8 99.45 99.46 99.46 99.46 MRV E MRS R/ % S-34941 /% R/ %
1 0.14
K H 8 FELIE B B EAE I G BT 2 0.18
g BOPYEANT 3 0.15
) 0.14 0.07
= _ 4 0.11
Y=L 1-995% (12)
8 T 5 0.12
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Tab.7 Results of moisture content in basic orange II

purity reference material

MRV E MRS /% (/% R/ %

1 0.15

2 0.11

3 0.12
0.15 0.10

4 0.18

5 0.21

6 0.13
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Tab.9 The variance analysis results of characterization

data of basic orange II purity reference material

Z5U 0SS df MS F

P-value F—crit

ZH ] 0.961 7 0.137 224.12  9.37x10™"°  2.657

Ay 0.010 16  6.3x10™

Bit 0971 23

SAEEP AT E BRI T

s? = Mswithin = 6-3 X 10_4 (14)
si= MS,0e=MS, i, _ 0.137 3-0.000 63 =4.6x102 (15)
no 3
NI _\/4.6x10‘2 63x10° _
uuxc.—\/p +n><p = 3 LY =0.076%
(16)

AR A3 2t A i , 72 19 R=0.1% ,n=6(£x
% c=2.53), FRAMELITE KSR EE
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Uss=k xu 3 =2x0.272% = 0.54%~1.0% (21)
B PAEE T1 200 SRRy Jo ) 2 (R4 2R
W =(99.2+1.0)%,k =2 (22)
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