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Detection of adulteration in crude soybean oil by using differential
scanning calorimetry
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Research Center of Food Safety Analysis, Beijing Center of Physical and Chemical Analysis, Beijing 100089, China)

ABSTRACT: Objective To determination of oxidation stability of adulteration in crude soybean oil by
differential scanning calorimetry (DSC) and oxidative stability index(OSl) instrument, and to establish an
identification method of adulteration of crude soybean oil. Methods The optimal oxidizing temperature was
chosen under 110 ‘C of the OSI instrument temperature, 20 L/h of air flow, 50 mL/min oxygen-flow and 110,
120, and 130 oxidizing temperature of DSC. The oxidation induction time (T,) was recorded to be used for
analyze. Results The T, value was shorten with the oxidation temperature increasing, and 130°C was set as
the detection isothermal temperatures. The T, value of different proportion of adulteration of crude soybean oils

£&£mA: (2011Y Q14014700)
(Z2121100000312010) (1G201307N)
Fund: Supported by the National Key Scientific Instrument and Equipment Development Project (2011Y Q14014700), Beijing Municipal

Government Priorities and County Government Pretrigger Projects (z121100000312010), Beijing Science and Technology Innovation Base
Cultivation and Development Projects (1G201307N), and the Beijing Science and Technology Innovation Bud Plan

*BWIEE: , , E-mail: libingning7138@163.com
*Corresponding author: LI Bing-Ning, Engineer, Beijing Centre of Physical and Chemical Analysis, No.27, West 3rd ring Rd North, Beijing
100089, China. E-mail: libingning7138@163.com



7 : 2747

was around 320~495 min by OS| method, and 40~80 min by DSC method. The results showed that the
detection limit of OSI methods and DSC methods for crude soybean oil adulteration with refined oils were 5%
and 10%, respectively, there was a good correlation between the DSC T, and OSl value: Tyos110=
5.2480Typsciao)t 77.6799, r=0.9951. Conclusion These 2 kinds of methods could be used in the identification
of crude soybean oil adulteration. Compared with OSI, the DSC method was useful for rapid identification due
to asmall dosage and a short test time. DSC evidently provides a convenient way to determine the adulteration
of crude soybean oil.

KEY WORDS: crude soybean oil; adulteration analysis; oxidation stability; differential scanning calorimetry;
oil oxidation stability tester
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Tablel TheDSC oxidativeinduction time(T,) and OSI values of the adulterated oils (n=3)

DSC To(min) OSl (min)
110 C 120 C 130 C 110 C
302.7£1.2 157.3+1.7 79.0£2.3 495.2+5.8
185.0+0.8 94.0£1.0 47.2+2.3 320.8+0.6

*2 TELEHIRZRAERE M DSCIESEWAIEF OSl & (n=3)
Table2 The DSC oxidativeinduction time(T,) and OSI values of the adulterated oils (n=3)

DSC To(min) oSl (min)
110 C 120 C 130 C 110 C
302.7+1.2 157.3+1.7 79.0+2.3 495.2+5.8
5% 299.6+£2.6 154.8+1.6 77.7£1.7 479.4£1.4
10% 267.3£1.2 137.8+0.3 69.2+1.8 450.6+7.2
20% 245.0+0.8 124.5+2.7 62.5£2.0 412.4+8.3
50% 229.9+1.1 117.3t2.4 58.9+2.2 392.4+2.5

185.0+0.8 94.0+1.0 47.2+2.3 320.8+0.6
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