
Auramine O (AO), also known as Basic Yellow 2, is a
synthetic dye commonly used in paper coloring and
as a fluorescent stain for acid-fast bacteria. However,
the presence of AO in food products is strictly
prohibited by many regulatory bodies, such as the US
FDA, European Commission, and China’s GB
Standards. Furthermore, the International Agency for
Research on Cancer (IARC) has classified AO as a
Group 2B carcinogen since 2010, indicating that it
may possibly cause liver and lymphatic cancer.1
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Highlights
• Auramine O can be analyzed on standard HPLC systems equipped with PDA detector without the need

for specialized instruments
• Achieves rapid detection of Auramine O at concentrations as low as 5 ng/mL in under 15 minutes –

enabling fast, sensitive and reliable analysis

Technologies Featured

Introduction The potential health risks associated with AO have
raised significant concerns among consumers and
health officials alike, emphasizing the importance of
rigorous monitoring of food products.

Recent detection of AO in imported durians in China
has led to stricter regulations due to concerns about
food safety. As durians is a popular tropical fruit
known for their unique flavor and aroma, any
contamination with harmful substances like AO can
have serious implications for public health. The
increasing globalization of food supply chains further
complicates this issue, as it raises the risk of
contaminated products entering markets without
adequate scrutiny. Therefore, there is an urgent need
to develop reliable methods for monitoring AO in food
samples, particularly in durians, to ensure consumer
safety and compliance with regulatory standards.
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In this study, Nexera XS with photodiode array
(PDA) detector was employed to evaluate the method
for quantifying the amount of AO present in durian
samples, providing a crucial tool for assessing food
safety in this widely consumed fruit.

Analytical Conditions and Sample
Preparation

Intermediate stock solutions were prepared by
diluting the stock solution in 100% HPLC grade
acetonitrile (ACN) via serial dilution. These
intermediate stocks were used for the preparation of
calibration standards and for the recovery study.

Table 2. Analytical parameters for AO analysis

Column Shim-pack Velox SP-C18, 1.8 µm, 
2.1 x 100 mm (P/N: 227-32001-03)

Temperature 30 ˚C

Injection volume 5 µL

Mobile phases
A: Ammonium Acetate + Formic Acid 
in Water
B: Acetonitrile 

Flow rate 0.3 mL/min

Elution mode Gradient (15 minutes)

AO absorbance 
wavelength 432 nm

Table 1. Instrumentation configuration for AO analysis
Delivery Pump LC-40D XS

Degasser DGU-403

Auto-Sampler SIL-40C XS

Column Oven CTO-40C

Detector SPD-M40

System Controller SCL-40

Fig. 2. Calibration curves of neat standards (Left), pre-spiked samples (Center), and post-spiked samples (Right)
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d) Sample Blank

Fig. 3. Chromatograms of AO in (a) neat standard, (b) pre-spiked,  (c) post-spiked and  (d) sample blank

Instrumentation and Analytical
conditions
The analysis was performed using the Shimadzu
Nexera XS system with a PDA detector as shown
in Table 1. The analytical conditions are summarised
in Table 2.

Reagents and Chemicals
Auramine O was obtained from Sigma-Aldrich.
SHIMSEN QuEChERS extraction salt (4 g MgSO4, 1
g NaCl, P/N: 380-00156) and SHIMSEN QuEChERS
II (25 mg PSA, 25 mg C18, 150 mg MgSO4, P/N: 380-
00990-22) were obtained from Shimadzu. All organic
solvents used are of HPLC grade.
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Calibration Standards
Three different sets of calibration standards (neat,
pre-spiked, and post-spiked) were prepared at
concentrations of 5, 10, 50, 100, 200 and 500 ng/mL.

Sample Preparation
Durian sample was homogenized, weighed and
vortexed in 100% ACN. The SHIMSEN QuEChERS
extraction salt was added, and the mixture was
vortexed and centrifuged. The supernatant was then
transferred into the SHIMSEN QuEChERS II dSPE
tube, vortexed and centrifuged. Finally, the extract
was filtered with a 0.22 µm PTFE filter.

Results & Discussion

Calibration and Linearity
One set of neat and two sets of matrix-matched (pre-
spiked and post-spiked) calibration curves with six
calibration levels ranging from 5 to 500 ng/mL were
established and are shown in Fig. 2. All three
calibration curves demonstrated excellent linearity by
achieving R2 values of more than 0.998.

Presence of AO in the sample blank was not detected
as seen from Fig. 3d.

Sensitivity
The Limit of Detection (LOD) and Limit of
Quantification (LOQ) were calculated with reference
to the signal-to-noise ratio (S/N) obtained from the 5
ng/mL injections of each calibration set. The results
are reflected in Table 3.

Accuracy and Precision
Table 4 shows the tabulated accuracy results of the
three calibration curves. The accuracy results all lie
within ±20% as per ICH Q2(R2) guidelines.

Repeatability testing (n = 6) at 5 ng/mL was
performed for the three sets of calibrations to
evaluate the instrument’s precision. The %RSD of
retention time and peak area for all three sets were
less than 0.2% and 5.0%, respectively, demonstrating
excellent precision. The results are shown in Table 5.

Recovery and Process Efficiency
Sample preparation recovery is defined as the ratio of
the amount of analyte recovered after sample
preparation (pre-spiked) to the amount of analyte
spiked into a blank sample (post-spiked). This metric
is an important indicator of the performance of the
sample preparation method.

Concentra-
tion

(ng/mL)

Sample 
Preparation 

Recovery (%)

Matrix 
Effect 

(%) 

Process 
Efficiency 

(%)
5 94 105 98

10 92 89 82

50 75 92 70

100 72 97 69

200 70 101 71

500 70 102 72

Table 6. %Recovery in each concentration levels 

%RSD
(n=6)

Neat 
Standards

Pre-spiked 
samples

Post-spiked 
samples

Retention 
Time 0.12 0.07 0.16

Peak Area 3.09 4.64 4.45

Concentra-
tion

(ng/mL)

Neat 
Standards 

(%)

Pre-spiked 
samples 

(%)

Post-spiked 
samples 

(%)
5 102.4 107.5 116.1

10 100.5 101.6 94.9

50 97.9 94.2 91.3

100 98.5 95.6 95.5

200 100.5 99.8 100.8

500 100.3 101.5 101.4

Table 5. %RSD of retention time and peak area of each 
calibration set at 5 ng/mL

Table 4. %Accuracy at each concentration level 

Results Neat 
Standards

Pre-spiked 
samples

Post-spiked 
samples

S/N 8.94 6.40 7.53

LOD* (ppb) 1.91 2.78 2.59

LOQ* (ppb) 5.79 8.44 7.84

Table 3. S/N, LOD and LOQ of each calibration set at 5 
ng/mL

* values are estimates calculated from 5 ng/mL
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Matrix effect can be quantified as the ratio of the
response of the analyte in a post-spiked sample to
the response of the analyte in the neat standards. It
refers to the influence that the sample matrix has on
the target analyte concentration.

When the matrix effect is close to 100%, it indicates
that the sample matrix does not significantly enhance
or suppress the analyte concentration.

When the matrix effect exceeds 100%, the sample
matrix exhibits an enhancement effect. Conversely,
when the value falls below 100%, the sample matrix
demonstrates a suppression effect. In such cases,
using matrix-matched calibration curves helps to
compensate for these effects, thereby improving the
accuracy of results.

Process efficiency, also known as total recovery,
refers to the ratio of the amount of analyte recovered
after sample preparation (pre-spiked) to the amount
of analyte present in the neat standards.

When process efficiency approaches 100%, it
indicates that the method is highly effective,
suggesting that the standard calibration curve can be
reliably used for quantifying the samples without the
need for matrix-matched calibration curves.

However, with the observed process efficiency at
approximately 70%, this signifies that the analytes are
not fully recovered during the sample preparation
process. Using the standard calibration curve in this
situation may result in an underestimation of the
analyte concentration in the sample.

EC-2501

Moreover, while the results fall within the acceptable
range of 70% to 120%, there remains potential for
improvement through further studies. Therefore, to
ensure a more accurate and reliable analysis across
different sample batches, it is recommended to utilize
the matrix-matched calibration curve (pre-spiked) for
the quantification of AO.

The results of the matrix effect, sample preparation
recovery, and process efficiency are shown in Table
6.

Conclusion
An LC method was successfully developed on the
Shimadzu Nexera XS system with a PDA detector
for the precise analysis of Auramine O in durian. This
method achieves good sensitivity, detecting AO at
concentrations as low as 5 ng/mL with a 5 µL
injection volume. With its excellent linearity, accuracy,
and precision, this approach provides a cost-effective
and reliable solution for AO analysis.
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Read More
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The Shimadzu Nexera series features advanced ultra-high pressure
liquid chromatography (UHPLC) capabilities, delivering rapid and
efficient separations. Its modular design supports easy customization
and upgrades, adapting seamlessly to evolving analytical needs.
Equipped with Analytical IntelligenceTM, the system enhances
productivity and ensures maximum reliability. With exceptional
sensitivity and reproducibility, the Nexera series consistently delivers
accurate results, making it a trusted solution across diverse
applications.

Nexera Series

Learn More

QuEChERS (Quick, Easy, Cheap, Effective, Rugged, Safe) is a
widely used sample preparation method for analyzing contaminants,
pesticides, and more in food and environmental samples. It simplifies
the process with three steps: homogenization, extraction, and
cleanup, ensuring high analyte recovery and reduced matrix
interference. Known for its speed, cost-effectiveness, and accuracy,
QuEChERS is a reliable, robust, and safe solution for efficient and
precise analytical workflows across various applications.

SHIMSEN QuEChERS Extraction Salt

Learn More

Shimadzu Resource Library offers Total Solutions for
Food Testing, emphasizing safety, quality, and innovation.
From pesticide residue analysis to halal authentication,
food fraud detection, and more, it provides end-to-end
workflow solutions utilizing key analytical techniques such
as HPLC, LCMS, GCMS, FTIR, etc. Explore a wealth of
resources, including eBooks, brochures, and infographics,
to discover comprehensive solutions tailored to meet the
evolving needs of the food industry.

Solutions For Food Safety & Quality

Learn More

https://www.shimadzu.com.sg/an/products/liquid-chromatography/hplcuhplc/nexera-series/index.html
https://www.shimadzu.com.sg/an/products/liquid-chromatography/hplcuhplc/nexera-series/index.html
https://www.shopshimadzu.com/intro-to-quechers
https://www.shopshimadzu.com/intro-to-quechers
https://www.shimadzu.com.sg/an/resources/resource-library/food-resources.html
https://www.shimadzu.com.sg/an/resources/resource-library/food-resources.html
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