
用近红外光谱测定煎炸油中的碘值
 

Straightforward quality control of soybean-palm oil blends

Application Note AN-NIR-116

Vegetable oil is an important widely used lipid

source  for  food  preparation.  A  variety  of

different vegetable oils is available for cooking,

but no pure oil  simultaneously combines high

nutritional properties, mild taste, and oxidative

stability.  Soybean  oil  is  the  second  most

consumed oil, but it degrades when heated. To

overcome this issue, blending different oil types

together  is  a  common  practice  in  the  food

industry. The determination of the iodine value

(IV)  allows  the  oil  blending  process  to  be

monitored and adjusted accordingly. Oil blends

with lower  IV  contain  fatty  acids  with a  large

number of saturated bonds and are therefore

less susceptible to oxidation. Standard analysis

techniques  to  determine  the  degree  of

saturation  in  oils  include  titration  or  gas

chromatography.  Both  methods  are  time-

consuming  and  need  trained  personnel.  In

contrast  to  these  methods,  the  IV  can  be

analyzed via near-infrared spectroscopy (NIRS)

without  any  sample  preparation  or  toxic

chemicals.
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EXPERIMENTAL EQUIPMENT

 

In  total,  21  soybean-palm  oil  blends  with  an

iodine value from 60 g/100 g to 130 g/100 g

were measured on the Metrohm NIRS DS2500

Liquid Analyzer (Figure 1). To ensure all mixtures

were liquified, the samples were preheated at

60  °C  using  the  NIRS  XDS  Vial  Heater.  The

spectra  were  collected  in  transmission  mode

using  8  mm  disposable  vials  at  the  same

temperature to ensure consistent measurement

performance.  Data acquisition and prediction

model development were performed with the

Metrohm software package Vision Air Complete.

Table 1. Hardware and software equipment overview.

Equipment Article number

DS2500 Liquid Analyzer 2.929.0010

NIRS XDS Vial Heater 2.921.9010

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  measurement of iodine value in soybean-palm oil blends.
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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. The performance

of the prediction models was evaluated using

correlation diagrams which display a very high

correlation  (R2  >  0.999)  between  the  Vis-NIR

prediction and the standard reference method.

The displayed standard error of cross validation

(SECV)  shows  the  expected  accuracy  during

routine analysis in QC laboratories (Figure 3).

Figure 2. Selection of Vis-NIR spectra of soybean-palm oil blends analyzed on a DS2500 Liquid Analyzer with 8 mm disposable

vials.
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CONCLUSION

RESULT IODINE VALUE

Figure 3. Correlation diagram and the respective figures of merit for the prediction of iodine value in frying oil using a DS2500

Liquid  Analyzer. The lab value was measured using titration according to AOCS Cd 1b-87.

Figures of Merit Value

R2 0.999

Standard Error of Calibration 0.20 g/100 g

Standard Error of Cross-Validation 0.22 g/100 g

Monitoring the iodine value in edible oil blends

is  crucial  to  produce  vegetable  oils  with  the

desired  properties  for  preparing  food.  This

Application Note displays the benefit of using

the Metrohm NIRS DS2500 Liquid Analyzer for

quality control in food laboratories. Compared

to other conventional methods, measurements

performed with NIR spectroscopy according to

the  AOCS  Cd  1e-01  standard  save  time  and

avoid  the  production  of  chemical  waste.  A

sample measurement can be performed within

one minute. This ultimately leads to a workload

reduction (Table 2) and minimization of running

costs in the laboratory as a result.
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Table 2. Time to result overview for the measurement of iodine value in edible oil blends by a titration method.

Parameter Method Time to result

Iodine value Titration (AOCS Cd 1b-87) 1 to 2 hours

Internal reference: AW NIRS SG-0003-052018
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CONFIGURATION

DS2500 Liquid Analyzer

坚固结实的近红外光谱仪,用于生产环境和试验室中的

质量检查。

DS2500 Liquid Analyzer 是一种成熟且灵活的解决

方案,其用于在整个生产链中进行液体常规分析。其坚

固结实的设计使 DS2500 Liquid Analyzer 不受灰尘

、潮湿、振动的影响,因此非常适用于在恶劣的生产环

境中使用。

DS2500 Liquid Analyzer 覆盖 400 至 2500 nm 的

整个光谱范围,将样品加热至 80°C 高温,并与各种不

同的一次性小瓶和石英比色皿兼容。因此,DS2500

Liquid Analyzer 可适应您的个性化样品要求,帮助您

在一分钟内获得精确和具有可重现性的结果。借助集

成的样品架识别装置和自带的 Vision Air 软件,还保

证了用户能轻松和安全地进行操作。

如 果 是 较 大 的 样 品 量 , 则 可 通 过 将 流 通 池 与 一 个

Metrohm 机器人自动进样器搭配使用的方法显著提

高生产率。
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