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Evaluation of uncertainty in determination of aflatoxin G2 in tangerine peel
by high performance liquid chromatography-photochemical derivatization
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ABSTRACT: Objective To evaluate the uncertainty of determination of aflatoxin G2 in tangerine peel by high
performance liquid chromatography-photochemical derivatization. Methods The extraction of dried tangerine peel
was extracted with reference to the first method of the Chinese Pharmacopoeia, four general rules 2351, aflatoxin
assay, using C;g column (4.6 mmx250 mm, 5 um) as the analytical column, methanol: acetonitrile: water (30:12:58,
V:V:V) elution as the mobile phase for gradient elution, the flow rate was 0.6 mL/min, and the column temperature
was 40 °C. The fluorescence detector was connected with a post-column photochemical derivator for detection. The
factors affecting the uncertainty were found out, the uncertainty was evaluated, and the uncertainty was given to
accurately reflect the confidence and accuracy of the measurement. Results The content of aflatoxin G2 in this
batch of tangerine peel samples was 0.08 g/kg, and the actual content could be expressed as (0.08+0.005) g/kg (k=2).

Conclusion The main influencing factors in the determination process of aflatoxin G2 are the calibration of the
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high-performance liquid chromatography, followed by the measurement of repeatability, and the uncertainty factors

of the sample solution configuration and the dilution introduction of the reference solution are less. The uncertainty

introduced by the balance weighing is negligible.

KEY WORDS: high performance liquid chromatography-photochemical derivatization; tangerine peel; aflatoxin;

uncertainty evaluation
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Fig.1  Analysis diagram of uncertainty sources
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Table 1 Uncertainty introduced by the gauge
ENEERA=R
miH
25 mL 50 mL 15 mL 50 mL 20 mL 2 mL 2 mL 10 mL 1 mL
BRE BRE BRYE  AEM BRYE AR BRYE  AaR BRE
o2 /mL 0.03 0.05 0.025 0.05 0.03 0.015 0.01 0.02 0.007
K HEG A BYAR EAH 2 BE /mL 0.01732  0.02887  0.01443  0.02887 0.01732  0.00866 0.00577  0.01155  0.00404
B 5 R A R FR AR £k /mL 0.02573  0.05145 0.01544  0.05145 0.02058  0.00206  0.00206  0.01029  0.00103
TREE S| AR FRAE A 2 BE /mL 0.01485  0.02970  0.00891  0.02970  0.01188  0.00119  0.00119  0.00594  0.00059
A2 WAREATIE S R /mL 0.02282  0.04142  0.01696  0.04142  0.02100  0.00874  0.00589  0.01299  0.00408
AR 2 WA PRUEAAE SR 0.00091  0.00083  0.00113  0.00083  0.00105  0.00437  0.00295  0.00130  0.00408
e HoP RS E R F A 75 mL 70% HEEMEH 50 mL BRI 25 mL B 2 RS, AR X EREAR TR EE N
u, (75 mL):w:O.OOOQO
Fz2 EEMNELER
Table 2 Result of repeated measurement
e U /g HM TR E G2 T/ (ng/ke)
1 5.13680 0.084395
2 5.10810 0.082635
3 5.17510 0.082328
4 5.07700 0.085508
5 5.15680 0.082805
6 5.11650 0.080975
-4 {EX 5.12838 0.083108
brfEfm2s S 0.03537 0.001605

_ [0 +R (A9
u(X)= \/ +uZ (X)+u? (yq)

0.0000252%+0.00475%+0.00686>

B j +0.007885%+0.02552
DU VA 1 2

u=0.02797x0.0831=0.00232 ng/kg.

=0.02797.

3.5 MY RAHEE
WAL F k=2, 16 95%M EAF X E T, W4 A

I

U=0.00232x2 = 0.00464 pg/kg.
LRR R RE A TP B E G2 HEN 0.08 pg/kg, H
SERR 2 i 3R 4(0.08+0.005) pg/kg (k=2)
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