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(57) ABSTRACT 

The present invention provides an adulterated peanut oil 
detector and an adulterated peanut oil detection method, and 
pertains to the technical domain of product analysis. The 
detector comprises a casing, a LCD and Return key, Enter 
key, Up key, Down key, a power Switch, a power Socket, and 
a USB interface arranged on the casing, and a microproces 
sor and a power Supply unit mounted in the casing and 
electrically connected to the components on the casing, 
wherein, a module cover is arranged on the top Surface of the 
casing, and a pretreatment module and a detection module 
are mounted in the space under the module cover. The 
pretreatment module comprises a heating body and cuvette 
slots, and the detection module comprises an axial fan, a 
radiating plate, a refrigerating plate, and cuvette slots. The 
detection method comprises sample preheating procedure 
and slow refrigeration procedure. The detector and method 
provided in the present invention can quickly and easily 
detect whether the peanut oil sample is adulterated and the 
percentage of adulteration, and is applicable to quick on 
spot detection of rapeseed oil, Sunflower oil, maize oil, 
cotton oil, palm oil, and soybean oil, etc. admixed in peanut 
oil. 
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ADULTERATED PEANUT OL DETECTOR 
AND ADULTERATED PEANUT OIL 

DETECTION METHOD 

FIELD OF THE TECHNOLOGY 

0001. The present invention pertains to the technical 
domain of product analysis, and relates to an easy-to-use, 
sensitive, and quick on-spot adulterated peanut oil detector, 
in particular to an analytical apparatus and a detection 
method for quickly detecting rapeseed oil, Sunflower oil, 
maize oil, cotton oil, palm oil, and soybean oil adulterated 
in peanut oil on the spot. 

BACKGROUND TECHNOLOGY 

0002 Peanut oil is famous for its rich nutrients, and is 
one of edible oil products sold at the highest price among 
edible oil products in the market. Under normal conditions, 
peanut oil is in light-yellow, transparent, and clear color and 
luster, with aromatic Smell and delicious taste, and is an 
edible oil product easy to digest. Peanut oil contains unsatu 
rated fatty acids at 80% or higher percentage (including 
41.2% oleic acid and 37.6% linoleic acid). In addition, 
peanut oil contains Saturated fatty acids such as palmic acid, 
Stearic acid, and arachidic acid. Moreover, peanut oil con 
tains Substances beneficial for human body, such as sterol, 
maltol, phosphatide, Vitamin E, and choline, etc. It is seen 
from above data that the fatty acids in peanut oil are easy to 
digest and absorb by human body. Reports in foreign coun 
tries State that eating peanut oil regularly not only is helpful 
for decomposing cholesterol in human body into bile acids 
and excreting the bile acids out of human body, but also can 
reduce the content of cholesterol in blood. In addition, eating 
peanut oil regularly can prevent skin cracking and aging, 
protect blood vessel wall, prevent thrombosis, and is helpful 
for preventing arteriosclerosis and coronary heart diseases. 
The choline in peanut oil can improve brain retentivity and 
postpone brain function declination. It is seen that peanut oil 
is an edible oil product highly beneficial for human health. 
However, driven by interest pursuing, peanut oil adultera 
tion activities remain incessant after repeated prohibition. 
0003. The high price difference between peanut oil and 
rapeseed oil/palm oil/soybean oil (at present, in the market 
in Guangzhou, China, the price of peanut oil is approx. 
RMB 10.250/t, while the price of soybean oil is RMB5,400/t, 
the price of rapeseed oil is RMB6,150/t, and the price of 
palm oil is RMB4,380/t) provides an opportunity to unscru 
pulous vendors. These vendors or individuals adulterate 
other vegetable oils in peanut oil, or even replace peanut oil 
with other vegetable oils completely, with a small amount of 
peanut oil essence mixed for flavor treating. However, Such 
adulterate peanut oil is usually hard to distinguish solely by 
means of Smelling or refrigeration. Therefore, it is highly 
necessary to develop a detector that can distinguish adul 
terated peanut oil. 

SUMMARY OF THE INVENTION 

0004. In view of above problem, the present invention 
provides a quick analyzer that can distinguish adulterated 
peanut oil simply and quickly on the spot. 
0005 To attain above object, the adulterated peanut oil 
detector provided in the present invention comprises a 
casing, a LCD and Returnkey, Enter key, Up key, Down key, 
a power switch, a power socket, and a USB interface 
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arranged on the casing, a microprocessor and a power Supply 
unit mounted in the casing and electrically connected to the 
components on the casing; a module cover is arranged on the 
top Surface of the casing, and a pretreatment module and a 
detection module are mounted in the space below the 
module cover. 
0006. In the adulterated peanut oil detector, the pretreat 
ment module comprises a main body and a heating body 
attached to the bottom of the main body; the main body has 
two upward-opening cuvette slots and a temperature sensor 
mounted on one side; both the heating body and the tem 
perature sensor are electrically connected with the micro 
processor and the power Supply unit. 
0007. From top to bottom, the detection module com 
prises an axial fan, a radiating plate, a refrigerating plate, 
and a main body of detection module, with a temperature 
sensor arranged on the main body of detection module; in 
the main body of detection module, two upward-opening 
cuvette slots are arranged vertically, two through holes 
intersecting with the cuvette slots are arranged horizontally, 
light source/monochromators are mounted in one end of the 
through holes, and photoelectric detectors are mounted in 
the other end of the through holes; in the detection module, 
the axial fan, radiating plate, refrigerating plate, temperature 
sensors, light Sources/monochromators, and photoelectric 
detectors are electrically connected with the power supply 
unit and the microprocessor. 
0008 Vent holes are arranged on the bottom of the 
casing. 
0009 Aprinter is mounted in the casing, with an exit slot 
arranged on the top Surface of the casing; the printer is 
electrically connected with the power supply unit and the 
microprocessor. 
0010. Another object of the present invention is to pro 
vide an adulterated peanut oil detection method. 
0011. The method utilizes the adulterated peanut oil 
detector described above, and comprises the following steps: 
first, the cuvette containing the sample to be detected is 
loaded into the pretreatment module and heated for 10 min. 
at 40° C. constant temperature; then, the cuvette containing 
the sample is taken out and loaded into the detection module 
kept at 3–4° C. constant temperature for testing for 25 min. 
in the detection process, the detection signals are processed 
by the microprocessor to create a detection curve, which is 
compared by the microprocessor with the standard curves in 
a standard curve library, to output the detection result. 
0012. In the detection method, the standard curves 
include standard curve of quality peanut oil and standard 
curves of peanut oils adulterated with other oils at different 
percentages of adulteration. 
0013 The detection result is the percentage of adultera 
tion that indicates whether the tested Sample is quality 
peanut oil or adulterated peanut oil. The detection result is 
outputted on the LCD, through the USB interface, or on the 
printer. 
0014. The technical scheme described above in the pres 
ent invention has the following advantages: 
0015 1. The present invention employs an approach of 
comparison with standard curves in a standard curve 
library, and therefore is easy to operate, and provides 
intuitive detection result. 

0016 2. The present invention is in a modular structure, 
resulting in improved performance stability. 
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0017 3. The present invention employs microprocessor 
based control, and has measurement, setting, recording, 
storage, and data processing functions. It has a USB 
interface, and can communicate with a PC. The present 
invention achieves a high degree of automation. 

0018 4. The present invention has a large LCD and a 
Chinese user interface, Supports man-machine interaction, 
and is compact in size, light in weight, and easy to use. 

0019. The present invention can detect the quality of 
peanut oil product quickly. It can detect rapeseed oil, Sun 
flower oil, maize oil, cotton oil, palm oil, and soybean oil, 
etc. adulterated in peanut oil quickly on the spot. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0020 FIG. 1 is a schematic diagram of exterior structure 
of the main unit of adulterated peanut oil detector provided 
in the present invention. 
0021 FIG. 2 is a schematic structural diagram of the 
pretreatment module in the present invention. 
0022 FIG. 3 is a schematic structural diagram of the 
detection module in the present invention. 
0023 FIG. 3A is a left-viewed sectional diagram of the 
main structure of the detection module shown in FIG. 3. 
0024 FIG. 4 is a schematic diagram of circuit connec 

tions, light paths, and working principle of the working 
components in the present invention. 
0025 FIG. 5 is a standard curve of quality peanut oil 
created by the microprocessor in photometric analysis in the 
present invention. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

0026. Hereunder the embodiments of the present inven 
tion will be described, with reference to the accompanying 
drawings. 
0027. The adulterated peanut oil detector and method 
disclosed in the present invention is an analytical apparatus 
designed on the basis of the fact that the light transmittance 
(i.e., absorbance) in the peanut oil sample is different to that 
in the edible oil to be admixed into the peanut oil because of 
the difference in solidification temperature between them. 
0028. As shown in FIG. 1, the adulterated peanut oil 
detector provided in the present invention comprises a 
casing 1, and a LCD3, Return key 41, Enter key 42. Up key 
43, and Down key 44 on the top surface of the casing 1. A 
module cover 2 and a printer exit slot 5 are arranged on the 
top surface of the casing 1, a power Switch 6, a power Socket 
7, and a USB interface 8 are arranged on the sides of the 
casing 1, and vent holes (not shown) are arranged on the 
bottom of the casing 1. A microprocessor, a printer, and a 
power Supply unit are mounted in the space in the casing 1 
(see FIG. 4); wherein, a pretreatment module 20 and a 
detection module 30 are mounted in the space under the 
module cover 2. 

0029. As shown in FIG. 2, the main body 21 of the 
pretreatment module 20 is made of aluminum material, with 
a PTC heating body 22 attached to the bottom of the main 
body 21 and a temperature sensor 23 (model 18B20) 
mounted on one side of the main body 21; the heating body 
and temperature sensor can be any other heating body and 
temperature sensor with equivalent efficacy, and no specific 
limitation is applied to them here; both the heating body 22 
and the temperature sensor 23 are electrically connected 
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with the microprocessor and the power Supply unit. Two 
upward-opening cuvette slots 241 and 242 are arranged on 
the main body 20, and the dimensions and shapes of the slots 
241 and 242 match the cuvettes used in detection. When the 
pretreatment module 20 operates, the main body 21 is heated 
by the heating body 22, and the temperature of the main 
body 21 is transmitted by the temperature sensor 23 to the 
microprocessor, so that the temperature of the main body 21 
is controlled at 40° C. by the microprocessor. 
0030. As shown in FIG. 3, from top to bottom, the 
detection module 30 comprises an axial fan 31, a radiating 
plate 32, a refrigerating plate 34, and a main body 33 made 
of aluminum material, with a temperature sensor 35 (model 
18B20) arranged on the main body 33 of detection module: 
in the present invention, the temperature sensors, refriger 
ating plate, radiating plate, and axial fan are general prod 
ucts, and no specific limitation is set on them here, as long 
as they can work together to achieve required service 
performance. In the main body 33 of detection module, two 
upward-opening cuvette slots 333 and 334 are arranged 
vertically, in size and shape matching the cuvettes used in 
detection; as shown in FIG. 3A, in the main body 33 of 
detection module, two through holes intersecting with the 
cuvette slots 333 and 334 are arranged horizontally, light 
source/monochromators 332 and 335 are mounted in one 
end of the through holes, and photoelectric detectors 336 and 
331 are mounted in the other end of the through holes. In the 
detection module 30, the axial fan 31, radiating plate 32, 
refrigerating plate 34, temperature sensor 35, light source/ 
monochromators 332 and 335, and photoelectric detectors 
336 and 331 are electrically connected with the power 
supply unit 35 and the microprocessor. 
0031 When the detection module 30 operates, the refrig 
erating plate begins to refrigerate, and the heat generated by 
the refrigerating plate is transferred to the radiating plate 32 
and dissipated by the axial fan 31; the temperature of the 
main body 33 of detection module is transmitted by the 
temperature sensor 35 to the microprocessor, so that the 
temperature of the main body 33 of detection module is 
controlled at 3–4° C. by the microprocessor. During detec 
tion, the light source/monochromators 332 and 335 serve as 
light sources of the analytical apparatus, the light passes 
through the cuvettes to the photoelectric detectors 336 and 
331, and the photoelectric detectors convert the optical 
signals received from the light source/monochromators into 
electric signals and transmit the electric signals to the 
microprocessor. 
0032 FIG. 4 illustrates the circuit connections, light 
paths, and working principle of the working parts of the 
present invention: after the apparatus is powered on, the 
samples are loaded into the cuvettes, the cuvettes are 
mounted into the cuvette slots of the pretreatment module, 
the microprocessor controls the pretreatment module to heat 
up to keep the sample at 40° C. constant temperature (by 
means of the heating body and temperature sensor); then, the 
cuvettes containing the samples are loaded into the cuvette 
slots of the detection module, the microprocessor controls 
the temperature of the main body of detection module to 
keep the samples at 3–4° C. (by means of the axial fan, 
radiating plate, refrigerating plate, and temperature sensor): 
during the detection, the monochromatic light emitted by the 
light Source/monochromators pass through the samples in 
the cuvettes in the main body of detection module to the 
photoelectric detectors, the photoelectric detectors convert 
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the detected optical signals into electric signals and transmit 
the electric signals to the microprocessor, and the micropro 
cessor carries out data analysis and outputs the result on the 
screen or to the printer. 
0033. In the present invention, the light source/mono 
chromator is composed of high-flux LEDs and serves as 
light source and monochromator. In the embodiments, high 
flux LEDs produced by Nichia (Japan) and Toyota (Japan), 
with luminance higher than 1000 mcd, are employed for the 
light Source/monochromators. The wavelengths are 420 nm. 
The light Source/monochromators are powered continuously 
or in pulse. The circuit is an ordinary circuit, and will not be 
further detailed here. 
0034 Integrated photoelectric sensors (model TSL230) 
produced by TI (USA) are employed for the photoelectric 
detectors. Of course, other equivalent integrated photoelec 
tric sensors can be used in this utility model. 
0035. The microprocessor is an ARM Series micropro 
cessor produced by PHILIPS, which is a 32-bit single-chip 
microprocessor, with 40K internal memory, loaded with 
general spectrophotometric analysis Software. The micro 
processor is mainly used to receive output signals from the 
photoelectric detector and carry out data processing. The 
circuit connections and working process of a spectrophoto 
metric analyzer composed of light source/monochromators, 
photoelectric detectors, and microprocessor are described in 
the applicant’s patent application ZL200620004295.0, and 
will not be further detailed here. 
0036. Hereunder the adulterated peanut oil detection 
method that utilizes the adulterated peanut oil detector in the 
present invention will be further detailed in an example of 
application. 
0037 First, a cuvette containing the sample to be 
detected is loaded into the pretreatment module and heated 
for 10 min. at 40°C. constant temperature, in order to ensure 
sample homogeneity. Then, the cuvette containing the 
sample to be detected is taken out and loaded into the 
detection module and detected at 3–4° C. constant tempera 
ture for 25 min. In the detection process, as the temperature 
changes, the degree of Solidification of the sample will 
change, and therefore the light absorbance will change; the 
photoelectric detector transmits the detection signals con 
tinuously to the microprocessor, to generate a detection 
curve (absorbance-time curve), which is compared with the 
standard curve of quality peanut oil (see FIG. 5) and curves 
of peanut oils adulterated with other oils at different per 
centages, so as to judge whether the peanut oil sample is 
genuine and determine the percentage of adulteration (if the 
peanut oil sample is not genuine); then, the detection result 
is outputted on the display Screen, to the printer, or through 
the USB interface. The data acquisition and processing 
process is accomplished automatically by the microproces 
SO. 

INDUSTRIAL APPLICABILITY 

0038. The adulterated peanut oil detector provided in the 
present invention is compact in structure, can quickly deter 
mine the quality of peanut oil products and detect any 
rapeseed oil, Sunflower oil, maize oil, cotton oil, palm oil, or 
Soybean oil admixed in the peanut oil on the spot, and is 
Suitable for industrial application. 

1-9. (canceled) 
10. A detector based on spectrophotometry for detecting 

adulterated peanut oil, comprising: 

Feb. 2, 2017 

a casing: 
an LCD, a return key, an enter key, a page-up key, a 

page-down key, a power control Switch, a power 
Socket, and a USB interface arranged on a Surface of 
the casing: 

a microprocessor and a power Supply unit, the micropro 
cessor and the power Supply unit being arranged in the 
casing and electrically connected to each component 
arranged on the Surface of the casing: 

a module cover being arranged on a top Surface of the 
casing; and 

a pretreatment module for pretreatment of a peanut oil 
sample to be detected and a detecting module for 
detection of the peanut oil sample to be detected, the 
pretreatment module and the detecting module being 
arranged inside the casing in a space under the module 
cover, 

wherein the detecting module comprises: in a vertically 
upward sequence, an axial flow fan, a radiating plate, a 
refrigerating plate, a first main body and a first tem 
perature sensor attached to the first main body; 

wherein in the first main body, two upwardly-opening first 
slots for cuvette are arranged vertically, and two 
through holes intersecting with the first slots for cuvette 
are arranged horizontally; 

wherein monochromators are mounted as light sources to 
one end of each through hole, and photoelectric detec 
tors are mounted to the other end of each through hole, 
Such that the incident light path and the exit light path 
are aligned Substantially along the same line; and 

wherein during the pretreatment, a cuvette containing the 
peanut oil sample to be detected is placed into the 
pretreatment module and heated at a constant tempera 
ture of 40° C. for 10 minutes, and subsequently, in the 
detection, the cuvette containing the peanut oil sample 
to be detected is taken out and placed into the detecting 
module kept at a constant temperature of 3-4° C. for 
detection, the detection time being 25 minutes, 

wherein during the detection, monochromatic light emit 
ted by the monochromators passes through while being 
partly absorbed by the peanut oil sample to be detected 
in the cuvettes in the first main body of the detection 
module and arrives at the photoelectric detectors; 
detected optical signals for the transmitted light are 
converted by the photoelectric detectors into electric 
signals, which are processed by the microprocessor to 
produce a detection curve for detection of a variation of 
absorbance caused by changes of degree of Solidifica 
tion of the sample along with temperature changes; and 
the detection curve is compared by the microprocessor 
with standard curves in a standard curve database to 
determine whether the peanut oil sample to be detected 
is adulterated peanut oil and/or the proportion of adul 
teration for the adulterated peanut oil. 

11. The detector according to claim 10, wherein the 
pretreatment module comprises a second main body and a 
heating body attached to the bottom thereof; the second 
main body has arranged thereon two upwardly-opening 
second slots for cuvette and a second temperature sensor 
mounted on a side thereof; the heating body and the second 
temperature sensor are both electrically connected with the 
microprocessor and the power Supply unit. 

12. The detector according to claim 10, wherein in the 
detecting module, the axial flow fan, the radiating plate, the 
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refrigerating plate, the first temperature sensor, the mono 
chromators and the photoelectric detectors are all electri 
cally connected to the power Supply unit and the micropro 
CSSO. 

13. The detector according to claim 10, wherein the 
monochromators are high-flux LEDs and the photoelectric 
detectors are integrated photoelectric sensors. 

14. The detector according to claim 10, further compris 
ing ventilation holes arranged on the bottom of the casing. 

15. The detector according to claim 10, further compris 
ing a printer mounted in the casing, the printer comprising 
a printer discharging port arranged on the top surface of the 
casing, the printer being electrically connected with the 
power Supply unit and the microprocessor. 

16. The detector according to claim 10, wherein the 
standard curves include standard curves for genuine peanut 
oil and Standard curves for adulterated peanut oil at various 
proportions of adulteration. 

17. The detector according to claim 15, wherein results of 
the detection are output through at least one of the LCD, the 
USB interface and the printer. 

k k k k k 
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