
Introduction
White mineral oil is a highly refined, colorless, and
odorless liquid hydrocarbon that is manufactured from
petroleum distillates. Because of its chemical stability
and low toxicity, it is widely used across
pharmaceutical, cosmetic, food, and industrial
sectors. Typical applications include food-processing
lubricants, ointment bases, and specialty formulations
where non-reactivity and safety are essential.

Since many applications involve human contact
(pharmaceutical and food uses), constant testing for
trace contaminants and rigorous quality control are
required to ensure safety. The United States
Pharmacopeia (USP) recommends UV absorbance
analysis to monitor polycyclic aromatic hydrocarbons
(PAHs) in white mineral oil [1]. It should have low
absorbance in the UV range, which indicates the
effective removal of carcinogenic aromatics. ASTM
D2269-10 standard test method describes procedures
for assessing the purity and suitability of NF- and
USP-grade white mineral oil, using a comparison of
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the mineral oil UV spectrum against naphthalene [2].

This technology brief demonstrates the use of UV-
1900i Plus spectrophotometer for evaluation of
commercially available white mineral oil samples
according to USP monograph and ASTM D2269-10.

Experiment Design
Standard Preparation
35 mg of naphthalene (Chem Service) was added to
a 100 mL volumetric flask and top up with
spectroscopic grade isooctane (Merck). This stock
solution (350 mg/L) is then further diluted to produce
a 7 mg/L of naphthalene in isooctane solution.

Sample Preparation
Three commercially available white mineral oil
samples were used for this analysis. For each
sample, 25 mL of mineral oil and 25 mL of hexane
(Kanto Chemical) was added to a separatory funnel
and thoroughly mixed. Subsequently, 5 mL of
dimethyl sulfoxide (DMSO) (Kanto Chemical) was
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added, and the mixture was shaken vigorously for
about 1 minute. The mixture was left to separate into
2 layers, where the lower layer contained the
extracted PAH in DMSO. The lower layer was
transferred to a secondary separatory funnel, and 2
mL of hexane was added. The mixture was again
shaken vigorously and allowed to stand until phase
separation was complete. The lower layer was then
extracted and designated as mineral oil extract for
UV-Vis measurement.

A sample blank used for baseline correction was
prepared in a similar manner. 5 mL of DMSO with 25
mL of hexane were added to a separatory funnel and
mixed well. The mixture was shaken vigorously for 1
minute and allowed to stand until the lower layer
became clear. The lower layer was then extracted for
UV-Vis measurement.

Sample Measurement
The standard solution, mineral oil extracts and
solvent blank was measured using UV-1900i Plus
and Table 1 lists the instrument and analytical
conditions.

Results and Discussion
Standard Solution and Absorbance Limit
Calculation
As outlined in the USP-NF monograph for mineral oil
and ASTM method, the acceptance criterion is based
on the absorbance of naphthalene standard solution.
The mineral oil extract’s absorbance value within the
designated wavelength range must not exceed one-
third of the absorbance of standard solution
measured at 275 nm. To determine the acceptance
limit from the standard solution spectrum, post
processing can be easily applied from LabSolutions
UV-Vis software. The standard spectrum was divided
by a factor of three, and the absorbance at 275 nm in
the post-processed spectrum was read using the
“Point Peak” function. From this procedure, the
acceptance limit was determined to be 0.100 Abs.

Figure 1 shows the overlay spectra of the original
spectrum of naphthalene in isooctane (black line),
and the post-processed spectrum with the
absorbance indication at 275 nm (red line).

Fig. 1 Overlaid spectra of naphthalene in isooctane 
(Original – black, Post-processed – red)

Sample Results
Figure 2 shows the overlaid spectra of the 3 mineral
oil extracts and naphthalene in isooctane (post-
processed). It can be observed that mineral oil extract
1 and 2 spectra have absorbance values lower than
the absorbance limit of naphthalene. This may
indicate both white mineral oil samples contain lower
levels of PAHs. Whereas mineral oil extract 3 spectra
displays an absorbance value higher than the limit at
wavelength range below 280 nm. This suggests that
mineral oil 3 has exceeded the limit and cannot meet
the requirement of USP-NF and ASTM method.

Fig. 2 Overlaid spectra of mineral oil extracts 1, 2, 3 and 
naphthalene in isooctane (Post-processed)

Pass/Fail Judgement using Spectra
Evaluation Function
To perform an automated and objective pass/fail
judgement on the measured spectra of mineral oil

Table 1. Instrument and Analytical Conditions

Instrument : UV-1900i Plus
Measurement Wavelength Range : 260 – 350 nm

Data Interval : 1.0 nm

Scan Speed : Medium speed

Slit Width : 1.0 nm

Light Source Switching Wavelength : 340 nm
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extract samples, the spectra evaluation function in
LabSolutions UV-Vis could be utilized. Figure 3
shows the detailed setting window of spectral
evaluation function. Each sample’s maximum
absorbance value is first determined, and this is used
to check against the acceptance limit. By defining the
previously determined absorbance value (0.100 Abs)
as the evaluation threshold, the spectra judgement
can be made automatically.

Fig. 3 Window Settings of Spectral Evaluation Function

Figure 4 shows the spectral evaluation results for the
three mineral oil extract samples. Under the
Judgement column, “PASS” indicates the sample met
the method requirement while a “FAIL” indicates it did
not. Failed results are also highlighted in red to allow
quick, at-a-glance determination of pass/fail status.

Fig. 4 Spectral evaluation results of mineral oil extracts

Conclusion
This technology brief demonstrated that the purity
evaluation of white mineral oil could be performed
using the UV-1900i Plus UV-Vis spectrophotometer.
Additionally, the spectral evaluation function in the
LabSolutions UV-Vis software enabled automatic
pass/fail judgement based on predefined evaluation
criteria. This functionality simplified the quality
inspection workflow and improved efficiency in routine
analyses.

References
1. USP Monograph, Mineral Oil, USP 47 – NF 42
2. ASTM D2269-10 (2020): Standard Test Method 

for Evaluation of White Mineral Oils by Ultraviolet 
Absorption. ASTM Volume 05.01: Petroleum 
Products, Liquid Fuels, And Lubricants (I): 
C1234–D4176



Technology Brief | No. 

Read More

EC-2525

The UV-1900i Plus is a double-beam UV-Vis spectrophotometer featuring
Shimadzu’s LO-RAY-LIGH diffraction grating, designed to provide
consistent results through low stray light and high reproducibility. This
technical foundation allows for reliable analysis across a broad range of
sample concentrations.

To support regulated environments, the system includes validation
functions compliant with major pharmacopeias and integrates with
LabSolutions DB/CS for 21 CFR Part 11 data integrity. Modern usability
updates—such as automated wakeup/shutdown and guided assist
functions—further refine the instrument’s operation, helping to maintain
an efficient and standardized laboratory workflow.

UV-1900i Plus

Learn More

Ensuring drug stability depends on precise light-protection
verification, achieved through the combination of the UV-2600i
spectrophotometer and the ISR-2600Plus integrating sphere. This
system addresses the specific challenges of measuring curved or
opaque container surfaces to provide the spectral transmission
data required for USP <661.2> compliance.

Automated pass/fail evaluations eliminate manual error and
accelerate testing cycles, maintaining high standards of accuracy
throughout the process. This solution offers a reliable,
compliance-ready workflow to verify that packaging materials
effectively shield sensitive pharmaceuticals from light degradation.

Spectral Transmission Evaluation of Pharmaceutical Containers

Learn More

LabSolutions UV-Vis is an integrated software platform designed to
provide intuitive, reliable, and efficient control of UV-Vis
spectrophotometers. It streamlines the entire analytical workflow—from
instrument setup and data acquisition to advanced spectral analysis and
reporting—within a user-friendly interface. With built-in compliance
support, flexible data processing tools, and seamless integration across
Shimadzu UV-Vis systems, LabSolutions UV-Vis enables laboratories to
achieve high accuracy, reproducibility, and regulatory confidence in
routine and advanced spectroscopic applications.

LabSolutions UV-Vis

Learn More

https://www.shimadzu.com.sg/an/products/molecular-spectroscopy/uv-vis/uv-vis-nir-spectroscopy/uv-1900i-plus/index.html
https://www.shimadzu.com.sg/an/products/molecular-spectroscopy/uv-vis/uv-vis-nir-spectroscopy/uv-1900i-plus/index.html
https://www.shimadzu.com/an/sites/shimadzu.com.an/files/pim/pim_document_file/applications/application_note/16871/an_04-AD-0273-en.pdf
https://www.shimadzu.com/an/sites/shimadzu.com.an/files/pim/pim_document_file/applications/application_note/16871/an_04-AD-0273-en.pdf
https://www.shimadzu.com.sg/an/products/molecular-spectroscopy/uv-vis/uv-vis-nir-spectroscopy-software/labsolutions-uv-vis/index.html
https://www.shimadzu.com.sg/an/products/molecular-spectroscopy/uv-vis/uv-vis-nir-spectroscopy-software/labsolutions-uv-vis/index.html
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