
Determination of iodine value
and fatty acid profile in palm oil
by NIRS
 

NIR spectroscopy offers fast, reliable results without
chemicals

Application Note AN-NIR-115

Palm oil is currently the most widely produced
and consumed vegetable oil in the world. It has
many uses as a raw material for both food and
non-food  industries  (e.g.,  personal  care  and
cosmetic products). The marketability of crude
palm oil  (CPO) is  determined by many quality
indicators such as iodine value (IV) and fatty acid
composition.

This Application Note demonstrates how near-
infrared (NIR) spectroscopy is an ideal alternative
to  traditional  analysis  techniques  like  gas
chromatography. NIRS can provide results in less
than one minute without requiring any sample
preparation or chemical reagents, increasing the
productivity and reducing costs.
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EXPERIMENTAL EQUIPMENT

 

20 samples of crude palm oil (CPO) with varying
iodine values (IV) were kept in a water bath at
60 °C for at  least  30 minutes to liquify them.
These samples were then measured at 60 °C on
a Metrohm NIRS DS2500 Liquid Analyzer (Figure
1) in transmission mode over the full wavelength
range (400–2500 nm) using 8 mm disposable
vials.  Data  acquisition  and  prediction  model
development was performed with the Vision Air

complete software package from Metrohm.
The reference method of gas chromatography
(GC) was used after the methyl esterification of
the fatty acids.  The concentration of the fatty
acids  was  derived  from  corresponding  peak
area. The iodine values were calculated from the
combined  concentrations  of  oleic  acid  and
palmitic acid.

Table 1. Hardware and software equipment overview.

Equipment Article number

DS2500 Liquid Analyzer 2.929.0010

DS2500 Holder 8 mm vials 6.7492.020

Vision Air 2.0 Complete 6.6072.208

Figure 1. Metrohm NIRS DS2500 Liquid Analyzer used for the  determination of iodine value and fatty acid composition in
crude  palm oil samples.
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RESULT
The measured Vis-NIR spectra (Figure 2)  were
used  to  create  a  predict ion  model  for
quantification of iodine value (IV), linoleic acid
(18:2), oleic acid (18:1), and palmitic acid (16:0)
in CPO. The quality of the prediction models was
evaluated  using  correlation  diagrams  which

display a high correlation between the Vis-NIR
prediction  and  the  GC  results.  The  respective
figures  of  merit  (FOM)  display  the  expected
precision  and  confirm  the  feasibility  during
routine analysis (Figures 3–6)

Figure 2. Selection of Vis-NIR spectra of crude palm oil samples analyzed on a Metrohm NIRS DS2500 Liquid Analyzer with 8
mm vials.
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Figure 3. Correlation diagram and the respective figures of merit for the prediction of iodine value in CPO using a DS2500
Liquid Analyzer.  The lab value was measured using GC.

Figures of Merit Value

R2 0.994

Standard Error of Calibration 0.10%

Standard Error of Cross-Validation 0.11%

www.metrohm.com 4



 

Figure 4. Correlation diagram and the respective figures of merit for the prediction of relative palmitic acid content in CPO
using a DS2500  Liquid Analyzer. The lab value was measured using GC.

Figures of Merit Value

R2 0.9836

Standard Error of Calibration 0.15%

Standard Error of Cross-Validation 0.15%
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Figure 5. Correlation diagram and the respective figures of merit for the prediction of relative oleic acid content in CPO using a
DS2500 Liquid Analyzer. The lab value was measured using GC.

Figures of Merit Value

R2 0.9851

Standard Error of Calibration 0.11%

Standard Error of Cross-Validation 0.12%
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CONCLUSION

Figure 6. Correlation diagram and the respective figures of merit for the prediction of relative linoleic acid content in CPO using
a DS2500  Liquid Analyzer. The lab value was measured using GC.

Figures of Merit Value

R2 0.9916

Standard Error of Calibration 0.03%

Standard Error of Cross-Validation 0.04%

This  Application Note displays  the benefits  of
using the Metrohm NIRS DS2500 Liquid Analyzer
for routine quality control analysis of crude palm
oil.  Compared  to  conventional  methods,  the

determination with Vis-NIR spectroscopy does
not need any sample preparation. Consequently,
this leads to a reduction of workload (Table 2)
and operating costs.
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Table 2. Time to result overview for the determination of iodine value and fatty acid composition in palm oil by standard
methods.

Parameter Method Time to result

lodine value, Fatty acid
composition

Gas
Chromatogra
phy

∼40 min sample preparation (methyl esterification +
sample preparation) + ∼20 min GC

Internal reference: AW NIR CH-0066-042023
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CONFIGURATION

DS2500 Liquid Analyzer
固耐用的近外光,用于生境和室中的量。

DS2500 Liquid Analyzer 是一成熟且活的解决方案
,其用于在整个生中行液体常分析。其固耐用的使
DS2500 Liquid Analyzer 不受灰、潮湿、振的影,因
此非常用于在劣的生境中使用。

DS2500 Liquid Analyzer 覆盖 400 至 2500 nm 的
整个光范,将品加至 80°C 高温,并与各不同的一次性
小瓶和石英比色皿兼容。因此,DS2500  Liquid
Analyzer 可的个性化品要求,助在一分内得精和具有
可重性的果。借助集成的品架装置和自的 Vision Air 
件,保了用能松和安全地行操作。

如果是大的品量,可通将流通池与一个 Metrohm 机
器人自器搭配使用的方法著提高生率。
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