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Abstract; To measure quantitatively each single vegetable oil in blend oil, a portable fluorescence blend oil
measuring system was established and an algorithm for the measurement of each single vegetable oil in the
blend oil was investigated. Firstly, the hardware was designed for portable fluorescence blend vegetable oil
measuring system. Then, sunflower oil, soybean oil and peanut oil commonly sold in the market were mixed
into blend vegetable oil. The fluorescence spectra of different proportions of blend oil were measured and the
content of each single vegetable oil was tested. A corresponding mathematical model was established based on
partial least-square regression model to be used as a standard database. Furthermore, spectral data of the
blend oil under the test was taken into the partial least-squares regression model established before to calculate
and to obtain the content of single vegetable oil in the blend oil. Experimental results indicate that deviation of

test accuracy of calculated content of each vegetable oil in the blend oil is within 10% based on the partial
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least-squares regression model. The measuring system has higher measuring speed, good accuracy and needs a

few samples, and it satisfies the system requirements of the quantitative measurement for each single vegetable

oil in blend oils.

Key words: fluorescence measuring system; portable measuring system; blend vegetable oil; quantitative

measurement
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Fig.1 Block diagram of portable fluorescence blend oil

measuring system

2.2 BREIIERE
RS EA TAERE N . CPU 5 HDG s



5510 7

b, A AEHE GO A A A K R S8 49

K2 aedie
Fig.2  Filter wheel
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Fig.3 Surface structure of fiber beam

TR B Al R g RS AN R R O TR
TEAN R I 2050 o5 I P et A 5 e ik . ot =
ARG S CET R Ir N2 R A P
oy, SO TIHBOCIRATEE S T2 i
KO I R S CER IR I, Pk 5
RSP ROt R R A, ML At K
ShRAPLERIIER , 28Ot as e Aot e AR
et , 5275 6— A5 SR T, 7eikt T
W B UEME IS HEA CPU AT IR A AR ) 2
RAINAE R T R A A AR
22D AT TR DA A 3 A B 5
SR , SO0 CPU P R AT B o805 9 3 4 B
P Hefar S Bl B A 5 2 S O 57
S0 2R B BV 2 R AR 9 27 o] I A X
EA B R FAREA AT I, e S e
(B 22 53 R, Al i 42 Ay A IE B (L, A T

et

3 EAEXREHSD AR H R AN
0y E ek

{5 /Iy — 3¢ 1: ( Partial Least Square, PLS) [
JEHR B g ARy, ey, [ R p DA
x| B TINS5 H AR ST
KZ W e ASFEAS 8, R AR R T 1 A8 o 5 R AR
IR R X =[x, 0, ], MY =y,
Yoluxeo

PLS FIH 4 HIFE X 5 Y P2 B ¢ Al w, .
TEFRBUX A B4, 8 LA TR AN K

(1), Bl w, BT BER IS EAT145 A EE
R ERER;

(2)¢, Flw, PAHCHRBEREIA B R,

XA BRE ¢, Fw, BT RELF HAR 3
B X My, [FES [ AR A R ¢ X AR R
WY w, XA R Y RERE T o TR IR AT AL 5
B, BAE E,y, - E,  GEFET RN ¢, -8,
(m<p) B3R ¢, BRIV REZ M+ X P IfEE,
IR ¢, XFRAS R ARG F, A RKNRBERE S, 7E
XANEIT w, e, u, 0 BTFETENT .

(1) w, M E,TF F,TE, fi ]FE 1 14
fEm &, BT t, = Egw,

(2)e¢, ZHil4 F,TE,E,TF, 5 K FE 8 094
fEm &, 57 u, =F,c, .

TR I, T e PR B — A W it 1 Uk
Pt o BHZBOR AR T R A8 i &2 5t
WA SUEAE B AR 4 e U & AR

A, S/
4 MERIEEZEXR

4.1 {EEXZEEYIATNH R Z R ERT

R AEA= I ZEAEIh RN AN R He 91 A2
SRR A X BRI 9 B S TR
1 R T it (8 #8520 A M I Al &R 52
T2 B — AR A R R AR OGS R



ARSCERXE AR A T S A RS A BUR, 3
T T — M E ST A PO R S, @A

SR

[1] x4 AEE, &5 M. A TiHasNgRHES
MAE R[] K HE T ,2013,21(1) .40-

LIUY D,ZHOU Y R, PENG Y Y. Detection of egg
quality by near infrared diffuse reflectance spectroscopy
[J]. Opt. Precision Eng. ,2013,21 (1) :4045. (in
Chinese)

[2] sa—JF FReA AT H 5. LS E G UG H AR TR
AR E P IHE S AR D], RS M 42,2015,
23(2) :349-355.

BAO Y D, CHEN N, HE Y, et al.. Rapid identifica-
tion of coffee bean variety by near infrared hyperspec-

tral imaging technology [ J] . Opt. Precision Eng. ,

50 e REE TR %23 %
4.2 LRI Fz1 BIREHARLL
2 2 KA FF 5 E Be 8 A i SEBRBC He Tab.1 Ratios of database samples (%)
WNEC L, MRPAIE W, W25 SRR ZETE 10% PEA A PN JEAE
DI, 1 100 0 0
4.3 REDW 2 0 100 0
HY T IR A C I AR BURE R 25, R iy 3 0 0 100
LIRS G EE . [RIBOG g I R 4 50 50 0
&, 2252 B JE B A BE R 52, 30t S 28 ] fE— 5 50 0 50
TR L IHBRIAEEA R MR 25, M IR ESs SR nT LA 6 0 50 50
B IO AER SRIEAR  E  EER 7 30 30 40
8 10 70 20
9 60 10 30
Fz2 TNAEEASCERED L R FRE
Tab.2 Actual and predicted ratios of prediction samples (%)
- SCPRBC He THAC E iR S
A6 KT ZEAEN A6 KT ZEAETN A6 KE M ZEAEIh
1 90 10 0 87 11 0 96.7 110 100
2 50 40 10 49 39 11 98 97.5 110
3 30 50 20 31 50 21 103.3 100 105
4 10 60 30 9 61 30 90 101.6 100
5 0 20 80 19 81 100 95 101.2
[ R T 1Y A S8 A5 1S A 4 PLS [l IH 1Y {22
5 & & A SCEL T VR RN I A e AR A R 22

109% LI o A5 A IA Frl i b it 17—l
TR ISR

2015,23(2) :349-355. (in Chinese)

(3] A, ®uEk, BT« ELIMEIE R B4 2 a0
R SEm RS 8)]. kF A% T42,2014,22
(2) :296-303.
ZHOU Y, DAI SH G, GE D F. Detection of diesel
quality parameters by near infrared spectroscopy with
sparse component analysis [ J]. Opt. Precision Eng. ,
2014,22(2) :296-303. (in Chinese)

(4] A9, &, R, . SHMmPHm =R Y S
HMGELT]. BT E % ,2015(1) :85-88.
LIU M, LI J,ZHANG B, et al.. Determination of tri-
glycerides polymers in edible oils[J]. Food Research
And Development, 2015(1) :85-88. (in Chinese)

[5] WAL X F4, %A #. 15 FE AR iR
A9 G- B A [ ], B Rk#, 2013 (6)



5510 4 A A EE IO YA R R S 51
211214, 92.97.

YANG CH Y, LIU X M, CHEN ZH Y. Determination
of fatty acid profiles in fifteen kinds of edible vegetable
oil by gas chromatography-mass spectrometry [ J].
Food Science, 2013(6) :211-214. (in Chinese)

(6] A#HE,Z&-F ke, 5. PEEYH™ LR
AR AL R X PERFGE [ 1], T E R AR, 2011,32
EE B

#® (1989 - ), L R EE AL
LWFFELE 2012 AR T Ll R A AR A A
Ay, FEN SR K
UEF T S, E-mail. ysuxu-
jing@ 163. com

ZHOU ZH Y,LI J P,ZHANG Q, et al.. The develo-
ping status, problem and countermeasure investigation
of the vegetable oil industry in China[ J]. Chinese Ag-
ricultural Science Bulletin,2011,32:92-97. (in Chi-

nese )

IEME1952 -), F bR 2 H A,
Tt BBz, W AR 0, 1977 4R, 1981
4F,1995 4 T IR 15 Ll R 22 43 1l 3k
e B e, FEAFOE
K ik, BB 2800 B E ST, E-
mail ;y. t. wang@ 163. com



