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Abstract: A comparative study on the quality of camellia oil and olive oil is carried out by using the
Raman spectra technique, and then, through the chemometrics method, the modeling and predictive
analysis on the adulterated camellia oil and olive oil are implemented. In this paper, the study is con-
ducted on rapid nondestructive testing of the adulterated camellia oil and olive oil by virtue of the
Bruker laser confocal Raman microscopy of Germany. Experiment process: the rapeseed oil, peanut
oil, soybean oil, cottonseed oil, corn oil and sunflower seed oil are respectively added into the camellia
oil and olive oil as 6 different doping proportions, 36 spectra for each classification are collected, then
the 900~2 900 cm ™' wave band data with higher signal-to-noise ratio and stronger characteristic peak
are selected for preprocessing with the two methods including 1st derivatives and Savitzky Golay

Smoothing, and the partial least-square (PLS) model is created. Through a comparison of the model
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effect, Savitzky Golay Smoothing is confirmed to be the optimal preprocessing method; correlation co-

efficient (Rp) and root-mean-square error (RMSEP) for camellia oil adulteration are respectively
0.994 and 1.79% , while Rp and RMSEP for olive oil adulteration are restively 0. 989 and 3. 05%. Fi-

nally, the optimally-processed data is taken as the basis for a principal component regression (PCR) quantita-

tive analysis, but it's predictive effect is not as good as the PLS quantitative analysis. The experiment indicates

that the prediction for camellia oil adulteration is more accurate than that for the olive oil, and in the same

conditions, changes in the adulteration content of camellia oil are more regular, with more practical preventive

measures than oil adulteration. Hence, in similar nutritional conditions, camellia oil serves as a better choice

than olive oil for production and processing, as well as sales and food.
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Tab.1 Main fatty acid content of common edible oils
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Fig. 1 Raman spectra of Camellia oil and olive oil
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camellia oil and olive oil
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Fig. 2 Original average spectra of olive oill(Left) and camellia oi(right) adulteration samples
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FRAR 3 1 2 10 07 36 b #6135 B L R TR
[vi] Fr) T Ak B 5 9 45 6 A e /N TR vk o T A
R 53 PR LU A% T A T B R 36 A7 Bk
s o B 24 AEESE 12 A R O AR, FH R fe /)
TP (PLS) gy hr 2Okl 5 B R L (FLED
R S H A AT AR R, O 3 o Bb A I AR T 4R Y



T TR

5 24 &

604 ﬁ%%
30r
25
=
% 20
k|
B
= 15
0
10
5 1 1 1 ]
0 5 10 15 20
FFactors
&4 RO 4B B A R O
Fig. 4 Determination of principal factor number in

olive oil model

X Z % Re. Rp. RMSEC, RMSEP 3£ T fit #%
YLD R 3 R R TS HE A 2 R[] 1A 3
D5 B4 R R B E 45 A PLS HE T 1E R LR, £
T LRI AR L5 B A BUT I O L AL B S
ST ECF R (A OR F AR L R LU AS I PB ERE
MR TE €A OC R #L Re A 0. 997, RMSEP
1.00% , M AR AH G R 4L Re 2l 0. 994, RMSEP
1.79% HFUINAE ) PLS 570400 4 ith £k I /&1 5 Fr
N WA RS PR IE R R R R
0.994,RMSEP 4 1. 61 %, W4 & R 5 Re N
0.989,RMSEP # 3. 05% . HHUM 4 A9 PLS #5544
BLA ML E 6 frox.

R3 TEFAEBHEEELRILE

Tab. 3 Performance comparison of model with different pretreatments
2545 2y — eI 4 fifRUESS
Ak BT Re RMSEC (%) R, RMSEC (%)
ARG e Ak #D 6 0. 997 1. 06 0.993 2.00
BTG EH D 6 0. 997 1.00 0. 994 1.79
—WM G ED 4 0. 994 1.91 0.978 3.87
R T — K IE 4R eSS
AL B 5 v Re RMSEC (%) R, RMSEC (%)
JE G 6T AL #D 5 0. 995 1.53 0. 989 3.06
HBRPHEG EHHD 5 0. 994 1.61 0. 989 3.05
— B8 D 3 0.992 1.97 0.973 3.85
60 y=0.995x+0.155 60 »=0.935x+1.370
R,=0.994 . £,=0.989
sol  RMSEP-1.79% 50| RMSEP=3.05% .
S S
2 a0t S0t
3 3
3 30f : 3 30}
= =
=4 =4
£ £
20+ 20+
|0 n 1 1 1 1 ] |0 1 1 1 1 M I
10 20 30 40 50 60 10 20 30 40 50 60
Measured value/% Actual value/%
B 5 2R A R b B 1 4 S S WUIAE S A R &l 6 MM VA2 B il SO S AR LS E S B0 (A HU 5 1
Fig. 5 Fitting graphic of real values and prediction val- Fig. 6 Fitting graphic of real values and prediction

ues for camellia oil adulteration model

values for olive oil adulteration model



510 49 XU FHELE , 25 « L 2 AIAEORE il A 5 A 42 (B 0 i O X L BIE 5T 605

3.5 FmM4EVFE(PCR)F PLS E 2B F
BREEE
H TR F B AR BB E i AR A S
77 F M B ¥ (PCR) Al PLS & 2 #5571 15 )
ORI, RS BMT 4505 % H 6

T A 3RS Y I35 B G I Y 15 MR LR S B
A R PCR € B gl B2 vk 8L, 7 fi . 150
BORIF ST PLS 45 R BEAT LA, L3R 2. Hi 3k
HroF FEAT, T PCR A S B2 8L 15 0 2R B AT PLS
B B RCRG

% 4 PCR F1 PLS EEHE MR L&

Tab.4 Comparison of quantitative model prediction effect between PCR and PLS methods

W IF 4R T 4E
ITBARIE7 /S FHTH
Re RMSEC (%) R, RMSEC (%)
e/ — e s PLSCE RS 6 0.997 1. 00 0. 994 1.79
F I 3 PCRGEFSEHD) 8 0.985 2.56 0.976 3.60
i L o T 4E
A I 5 24 FHFE
Re RMSEC (%) R, RMSEC (%)
P /N = T i PLSCGE TR 5 0.994 1.61 0.989 3.05
F A4 A % PCRGEFRSE ) 6 0. 986 2.55 0. 985 3.41
BERWA 225, 102K 0308 A0 00 4 A e &3
4 % # 0. 994) /INTHOHS 31 1% (0. 989) , il 1l 4 ¥4 )7 4 i

L 2 I 7 [ 9 A0 238 A4 A AR D7 R
R BIORE 7 T S DA i e AR T 3 A Rl i
A H TR R A A B S AN M R B B R R
ARV SO PR A AL il 2 BURE a9 B8O TE G E
BARFR LA TR ST . 1 S0 R AR 1 4l L 2% 3l
AIRGORE Tk B 2 e IR X A7 0 A o 2 W 4l
T B ARG D't 35 ) R A DA ARG 7 9 3R A I
Sl T A 5 RE A B 22 5, BT LA L o ) D A A
AN RE DX 23 Ll 25 il AOE il A% £ AR i .
K 73R A A 2 BB B RO L T R
P 2 9 4 B IR DG 3 L ke B P 2E 4B MBI 1 D
Jei AR AL X6 B s 5 45 B R e Sr
PLS BRI S 30, 75 ) 45 25 15 8 1l 2% il 45 B 33
IRCRAL T MO8 ih 12 B SOCR . 45 138 B %
TP B B ds . 2 A A A AR B105 % R Yy
PLS BRI 5 % 13 J5 vk dmefd H 2 1
ZRANAB R AR 9 A 5C 28 BORIE 75 AR 08 2 5 IO il

S Rk

(1] 4AmE,RFA.RA.F. REMEHENZESFH
(1], A & AHH, 2007,15(2) :34-36.

ZE (1. 79%) KT (3. 05%0) . SCHG 45 i
T AT 1B 246 A T S 6 R I BN il 4 ) T
DA b Ll A5 T A G, LA ¥ 22 Tl 25, Ui
LUV T 92 B0 1R B L 00 0 ABCASE ek %) 22 o L A
EIE 2 3 € O A TIPS k7 2 C R iR N e R A AR SIS/ E
Xof LU 238 Y 4B AR 1 7 2 DY 35 A I B AT AT L X A T
Z B G IB B A it T LA St » T DA AE LS T R REORE
TH1 AT LB ()45 0 L 2% T R AT AR i T
B RN 7B ORI A0 By TR) R B LA R
SIS AFEA JE Z AR L AR D B 2
(7] — A il ] — D00t 0 T 4% 1 52 4 AH ) (RO
P72 5 B AT oy 25 S, OIS YRR E MRS
RMSEP i K , 28 b 3 18 43 B st 5 ] B 2 52 31 4b
SR BRI BN T AR 22 09 R R, R SR R Y
i 25 T AR P 1R D5 5 A2 B 5 L B 2
LA P THaE 159 . 45 Lk Al DL
1R G T AR 005 W EL L B 0 R S B, B8,

ZHONG X M, ZHANG B G, ZHU J, et al.. The
comprehensive utilization of camellia oleifera seed
[J]. Science and Technology of Cereals, Oils and
Foods, 2007,15(2) :34-36. (in Chinese)



606

ples

k% TR

5 24 &

(2]

(3]

(4]

(5]

(6]

Kok, 4232, B@AR, . LA ILE i m AR 9%
T A R AR A R BT LT ] Bk AR, 2013, 37
(1):109-113.
ZHANG Y, CHENG Y, YAN Y T, et al.. Study
on characteristics of fluorescent spectra of several
kinds of heated common edible oil [J]. Laser Tech-
nology, 2013,37(1):109-113. (in Chinese)
GOUVINHAS I, MACHADO N, CARVALHO
T. Short wavelength Raman spectroscopy applied
to the discrimination and characterization of three
cultivars of extra virgin olive oils in different mat-
urationstages[ J |. Talanta, 2015, 132:829-835.
LI1HZH, ZHANG ZH J, HOU T Y. Optimization
of ultrasound-assisted hexane extraction of perilla oil
using response surface methodology[J]. Industrial
Crops and Products, 2015,76:18-24.
JRATHR s B E S WS L AN TR] R R 0 BTk R
FG D7 2 2 B 43 BT WF 5 [T, F B As, 2012, 37
(1) :75-79.
YAN ] J, WANG CH ZH., CHEN H X, etal.. Oil
content and fatty acid composition analysis of differ-
entcamellia oleifera seeds [J]. China Oils and Fats.,
2012, 37 (1):75-79. (in Chinese)
AR ZAR SRk, E AL ARG AT MLS-SVR 19 £
AR U R A & WO BE T [T, i 5 ik o AT,
2013(11):2997-3001.
DENG ZH Y, ZHANG B, DONG W, et al.. Re-
search on prediction method of fatty acid content in
edible oil based on Raman spectroscopy and multi-
output least squares support vector regression []]

Spectroscopy and Spectral Analysis, 2013 (11):

EER N

X #HE B (1967 —), L ILF AL 1
+ L HFE L A B, 2006 4 T UL
K FRAG 2 07, BN
BE LR U R F 58 . E-mail: jxliuyd
@163. com

7]

(8]

(9]

(10]

[11]

(12]

[13]

2997-3001. (in Chinese)
RAA B, &£FY. MFAFM T ARG S 2N
)] F B Rg, 2013,38(11);85-88.
ZHANG D S, XUE Y L, JIN Q Z, et al.. Deter-
mination of squalene in oil-tea camellia seed oil[ ] ].
China Oils and Fat, 2013,38(11);85-88. (in Chi-
nese)
CHEN H, ANGIULI M, FERRARI C, et al..
Food Chemistry [J]. Food Chemistry, 2011, 125
(4):1420-1423.
FLORES G, Ruiz del Castillo M L, Blanch G P, et
al. . Food Chemistry [J]. Food Chemistry, 2006,
97(2):335-336.
GURDENIZ G, OZEN B. Food Chemistry [J].
Food Chemistry, 2009, 116(2):519.
GOREN A C. Essential oil composition of twenty-
two Stachys species (mountain tea) and their bio-
logical activities [ ] ].  Phytochemistry Letters,
2011, 4 (4).448-453.
VAN RUTH S M. Authentication of feeding fats:
Classification of animal fats, fish oils and recycled
cooking oils [J]. Animal Feed Science and Tech-
nology, 2010, 155 (1):65-73.
Colea A R QR I NI ) 1 D a0 O TIP3
T oA RE SR FEMLT] P B b, 2014
(5):19-22.
SHI T H, LIU X ZH, YAN X L, et al.. Effects
of different processes on the content of a-vitamin E
in oil-tea camellia seed oil [J]. China Oils and

Fat, 2014(5):19-22. (in Chinese)





