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Spectroscopy and Spectral Analysis
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Fig. 1 Schematic diagram of experimental setup
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Fig. 2 Visible spectrum of supercontinuum soruce
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Table 1

Different bands of vegetable oils
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Extra virgin olive oil
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Corn oil

Soybean oil

32 FHW . 33 RF LA, 34 5k

38 & dpfa, 39 KA. 40 RIGA#

1.3 BMoskpEYRNTR B ESEEREES L RE

KAt

P R B DR R AR B AR v % U b I 8 1 R
25 C (1 °C) . RIKBIE SO % 22 R . R
Ji e D' T SO O 45 G IR OG I r BBl TR AR K 49 A
FEAR A4S T AR5 1 R4S T (1.5 mL) 5 43 ISR 4 A8 [l Fh 2%
A9 A A 3 A R TR R T I 3B 6 I A Ok T, G
3Ca), B 4w, B 3(b) Bl 4Ch) 2 A X R 433 5 % 1% A
W o i A R R B 3Ce) . B 4 (o) g 0 Ot 1 B
IE. ERRIEEER G | 208 L T 555 5 16
AL BEZE S s P 3Cd) . B A Cd) SR X R 11 3 Gt o i AR i

RS EAE | 3Ce) . B 4Ce) 43 1w AL — Ak AY i Bt
T A G I L O AT T R R A 0 T 0 06 3 1 8O
PEZ AR YR 22 5 AN L 7 SR ) IR R, SEEG X 4
Tl 0 v AT T AS [T 5 R T )

2 #ZRHHE

2.1 ERAREMHNEEEREERNEZRER
DEGTE P B T B 8 2 22 S i BB R, Hop

MR RSO TP T IZAATE R — R IR PO Y B, i

LRFEAR YD S G R . R E R A RO



543

e 5 4 B 1253

B3 AEEWHERNBESMAENHIE
(@) B (b): BEOCIEFRL (o BHILIEBHIOCH (D FIALIIE N FRL;
o)+ M BUA— LS B HHEE s (D« B — 105 i % &

Fig. 3 The different samples of vegetable oil of the transmission spectrum based on supercontinuum lasers

(a): Transmission spectrum; (b): Transmission spectrum contour map; (c): Transmission spectrum after date preprocession;

(d): Contour map after date preprocessing; (e): Transmission spectrum after area normalization; (f): Contour map after area normalization
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Fig. 4 The different samples of vegetable oil of the absorption spectrum based on supercontinuum lasers
(a): Absorption spectrum; (b): Absorption spectrum contour map; (c¢): Absorption spectrum after date preprocession;

(d): Contour map after date preprocessing; (e): Absorption spectrum after area normalization; (f): Contour map after area normalization
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Fig. 5 The decomposition and metabolism of chlorophyl

Note: Figure 5 is from the national bioinformatics center of the United States
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Fig. 6 The spectral curve Pearson correlation coefficient radar and pseudo-color map

(a): Pearson correlation coefficient radar map of transmission spectrum curve; (b): Pearson correlation coefficient pseuda color map of transmis-
sion spectrum curve; (c): Pearson correlation coefficient radar map of absortpion spectrum curve; (d): Pearson correlation coefficient pseuda col-
or map of absortpion spectrum curve

Note: 49 samples in the radar map have corresponding one-dimensional coordinate axes and are evenly distributed within 360°, the pearson corre-
lation coefficients of the numbered samples and the other 48 samples were distributed on the corrdinate axes of different numbers. In the pseudo
color image, the two axes are sample numbers. The pearson correlation coefficient of transmission spectrum curve between different samples is

expressed in color

TE — MR DT R T RAVE ESOE MO A B PRSI AR B —E 2S5 4B, I H i Ao
AR T HE SO A RORA E, DRI AR RY . R WL G A R A P AORE i TT  A ME BA — R i BT
HRELEIE LR . AR RN BRI AN SE REBCGE B A E AT Hir(h.
8T AR T E AT A R AR o AT SR RO i B N R g

References

[1] WU Xue-jun, TANG Ting(R%¥H . % ). China Oils and Fats(HElf§) . 2015, (12): 1.



1256 i 2% 5 61 43 Hr %40 %

[ 2] ZHONG Cheng, XUE Ya-lin, WANG Xing-guo. et al(4f . BEMERK, F2%E . %5). Journal of the Chinese Cereals and Oils Associa-
tionCHf [E AR 24410 » 2014, (12): 77.

[ 3] ZHANG Xin, YU Rui-xiang, FANG Xiao-ming, et al(5¢ Jik, THitf, W], 4. China Oils and FatsCP i) » 2013, (3): 67,

[ 4] Sales C, Cervera M I, Gil R, et al. Food Chemistry, 2017, 216; 365.

[ 5] Torrecilla ] S, Rojo E, Dominguez J C, et al. Journal of Agricultural and Food Chemistry, 2010, 58(3): 1679.

[ 6 ] Hernandez-Sanchez N, Lle6 L., Ammari F, et al. Food and Bioprocess Technology, 2017, 10(5): 949.

[ 7] Herrero A M, RuizCapillas C, Pintado T, et al. Food Chemistry, 2017, 221, 1333.

[8] LiY, Fang T. Zhu S, et al. Spectrochimica Acta Part A: Molecular and Biomolecular Spectroscopy, 2017.

[ 9] Georgouli K, Del Rincon ] M, Koidis A. Food Chemistry, 2017, 217 735.

[10] Moudache M, Nerin C, Colon M, et al. Food Chemistry, 2017, 229. 98.

[11] Alonso-Rebollo A, Ramos-Gomez S, Busto M D, et al. Food Chemistry, 2017, 232; 827.

[12] Uncu A T, Uncu A O, Frary A, et al. Food Chemistry, 2017, 221 1026.

Rapid Detection of Extra Virgin Olive Oil Based on Supercontinuum
Spectroscopy

WANG Hong-peng, WAN Xiong” , YUAN Ru-jun
Key Laboratory of Space Active Opto-Electronics Technology, Shanghai Institute of Technical Physics, Chinese Academy of Sci-
ences, Shanghai 200083, China

Abstract As a kind of cold pressed vegetable oil, extra virgin olive oil is abundant in unsaturated fatty acids and polyphenols.
Therefore, the problem of olive oil adulteration is also one of the most serious problems in the industry. China’s consumption of
olive oil is increasing day by day, the domestic olive oil market is more chaotic, and the phenomenon of adulteration and counter-
feiting is emerging in an endless stream. From the overseas import of olive oil to the domestic secondary packaging, there may be
human interference and quality counterfeiting. If it is not effectively monitored and stopped., the national health and property will
be affected. If the traditional chemical analysis method is used to obtain all the information of ingredients, it will increase the de-
tection cycle, which is not conducive to the rapid circulation of goods, and it is a loss for manufacturers and consumers. In order
to deal with the complex and changeable adulteration technology of olive oil and the shortage of qualified olive oil testing institu-
tions in China, this paper proposes a rapid detection method based on supercontinuum Spectra of extra virgin olive oil, which
provides the possibility for rapid identification. It studies and selects extra virgin olive oil, rapeseed oil, tea oil, sesame oil, rice
oil, sunflower oil, corn oil and soybean oil as the research object, the supercontinuum spectra of each kind of vegetable oil were
collected and the preliminary spectral data were preprocessed. Finally, the Pearson correlation coefficients of supercontinuum
spectra between different samples were calculated and used as the main basis for the discrimination of extra virgin olive oil. The
experimental results show that the Pearson correlation coefficients of supercontinuum spectra of different samples are more than
0.901 1, while those of supercontinuum spectra of extra virgin olive oil and other kinds of vegetable oil are between 0. 172 2 and
0. 899 0. The results show that the Pearson correlation coefficient of 0. 901 1 is used as the detection threshold to distinguish the
extra virgin olive oil and other vegetable oil, which can achieve fast and real-time accurate detection and recognition. Compared
with the absorption and transmission spectrum of spectrophotometer, the biggest advantage of this technology lies in the short
collection period and rich spectrum fingerprint features, which are manifested by the collection time of spectrum exposure being
only 100 ms, and the rich spectrum fingerprint features as the unique fluorescence spectrum of various fluorescent active sub-
stances. In addition, the application of supercontinuum light source is extended to the field of food safety detection technology.
The device is simple and easy to be popularized, which has certain research significance for the detection and market specification

of olive oil in China.
Keywords Supercontinuum spectrum; Extra virgin olive oil; Integrating sphere; Visible spectrum; Vegetable oil
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