Development and Method Validation of Aflatoxin Analysis in Basil Seed
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5¢ grinded basil seed
+ MeOH 30 ml
+NaCl1lg
Shake at 2,500 rpm,
for 15 min
Filtered
by filter paper
Dilute 6 ml Filtrate
with 36 ml PBS
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through IAC for AF

!

‘IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII.

and 15ml Water
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Table 1 HPLC-FLD conditions

Pass all diluted extract

Wash IAC with 5 ml PBS
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HPLC-FLD analysis

1

Filtered through 0.22 um

nylon syringe filter

1

Incubate at 65°C

for 8.5 min

1

1 ml derivatization

TFA

solution containing

added

1

Evaporate extract

to dryness

1

Elute aflatoxin from
IAC with 2 ml MeOH
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Parameters Conditions

Symmetry C18, 150 mm x 3.9 mm I.D., 5 ym

HPLC column

Mobile phase

water-methanol-acetonitrile (75:5:20)

Mobile phase flow rate 1.0 mL/min

Column temperature 30 °C

Injection volume 30 uL

Run time 16 min

Detector type Fluorescence detector
Excitation wavelength 360 nm

Emission wavelength 440 nm

FLD1 A, Ex=360, Em=440
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Fig. 1 Chromatogram of aflatoxin standard solution at concentration 0.50 ug/L
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Fig. 2 Average recovery of AFB1, AFB2, AFG1 and AFG2 obtained by using
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different types of extraction solvent (n=6)
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Table 2 Summary of method validation results of aflatoxin analysis in basil seed

Parmeter

Conc.

Criteria

AFB1

Type of aflatoxin

AFB2

AFG1

Linearity 0.25-10 pg/L  r=20.995 0.9980 0.9992 0.9982 0.9990
Working
0.50-10 pg/kg r=0.995 0.9983 0.9983 0.9982 0.9985

range

LOD - - 0.25 pg/kg

LOQ = - 0.50 pg/kg

%Recovery  0.50 pg/kg  40-120% 8848 9216 8919 88+9
5.0 pg/kg 60-115%  83+5 8414 8216 84+4
10 pg/kg 60-115% 8643 85+3 865 874

%RSD, 0.50 pg/kg <30% 9.05 6.47 9.81 9.99
5.0 pg/kg <21% 6.14 5.19 1.27 5.03
10 pg/kg <21% 3.12 3.23 5.48 4.44

Table 3 Evaluation of measurement uncertainty of aflatoxin analysis in basil seed

Source of uncertainty

Relative standard uncertainty

AFB1 AFB2 AFG1 AFG2
Precision, u(P) 0.0657 0.0514 0.0773 0.0695
Trueness, u(R) 0.0903 0.0931 0.1003 0.0839
Combined uncertainty, u(C) 1.1168 1.0630 1.2664 1.0890
(at Concentration of 10 pg/kg)
Expanded uncertainty at 95% 2.234 2.126 2.533 2.178
confidence interval (k = 2)
Percentage of expanded
uncertainty 22.34 21.26 25.33 21.78

Table 4 Occurrence of Aflatoxin in basil seed fromm domestic market (h=31)

Type of

No.

of negative

No. of AF contamination sample (%)

aflatoxin Flleli= 408 0.25-10 pg/kg >10-20 pg/kg >20 pg/kg
AFB1 10 (32.3) 20 (64.5) 0 (0) 1(3.2)
AFB2 24 (77.4) 7 (22.6) 0 (0) 0 (0)
AFG1 31 (100) 0 (0) 0 (0) 0 (0)
AFG2 31 (100) 0 (0) 0 (0) 0 (0)

Total AF 10 (32.3) 19 (61.3) 1(3.2) 1(3.2)

Note: * negative sample = not detected or below the measurable detection limit of 0.25 pg/kg
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AF = aflatoxin, AFB1 = aflatoxin B1, AFB2 = aflatoxin B2, AFG1 = aflatoxin G1, AFG2 = aflatoxin G2, Total AF = Sum of AFB1, AFB2, AFG1 and AFG2,
MeOH = Methanol, IAC = Immunoaffinity column, PBS = Phosphate buffered solution, TFA = trifluoroacetic acid, LOD = Limit of Detection, LOQ = Limit of Quantification
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