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Abstract: An electronic nose (PEN3) was used to characterize the dynamic change of volatile components during the

frying process of soybean salad oil without objects in oil bath at 180 “C. Volatile components produced by soybean oil were

monitored dynamically and analyzed every 6 h. Results showed that volatile components such as aromatic benzenes, nitrogen

oxides, amines, alkanes, H,S and ethanol revealed an obvious increase with the prolonged frying time. In addition, nitrogen

oxides, amines, alkanes, H,S and ethanol were the major factors for the deterioration of oil. Data analysis was conducted by

using principal component analysis (PCA) and linear discrimination analysis (LDA). LDA was more effective than PCA to

distinguish the oil with various frying time. Loading analysis was used to analyze the contribution and correlation of different

sensors to the first and second principal components. The sensors SI, S2, S3, S5, S6, S7, S8 and S9 could be used to analyze the

quality of frying oil. These results will be helpful for the application of electronic nose to detect the quality of frying oil.

Key words: electronic nose; quality of frying oil; principal component analysis; linear discrimination analysis; loading analysis

S TS227 SCHRAR A

TFEVE R — Pt E 0 AT vk, e dd 2kl & 5 T
IR TR (TR AN AR A F IR B I R 2 R AR AR
oy TG RBRUKMESE—FRHN N, K ) & i B
o> T S RS, IR P IRV Ik G A Ok A Ay
ABEVEPE, IRIFILIB (a)P] A A 75 8 8 55 A 25 ) ot 2
A, MR AN e A BRI, BRI, R

K ARSBARY, DRI, B R T R )
AP, — et o TANY A B AS, i il N R
Wk H . 2012-11-01

S AEP

A

SCEGE: 1002-6630(2013)08-0236-04

[ RONEAE T, e AR MR T4 R A AR VAR
WP P LG IR A B, b g o B s o B A 8 1 0
LALS5.

g h i bt ORI 7 VA SR MR R . . R
Wy A EAMNBOGRE . B2 23 B AR PR AR AR
SOREARAREATIRO, JF LR UIGE . RS
FUT HE AR AL )5 B ) R R PR T A,
€ T AR BUKE i B PR AL A P & i T 3 R 2 TR

HOH TR R AR TSI H (211101); bt T 2RI E 20 H (KM201110011001);  AE T ke A4 350 kil J

(PHR201008237); bt B RHG W s B30 T b 2 R LB A RHIT R 6 12 10T H (PXM2012-014213-000063)

Y&t

A5(1986—), By, BUEHIIE, B bt AL R 5% 4. E-mail: booby.lee@163.com

MBS FE0969—), B, #dz, W, SR e R AR S 4. E-mail: wet5566@163.com



XA Bl E5o

il =

2013, Vol.34, No.0§8 237

Fas ARV S AR DU K e 0 RS AR A R
RUNGEEES . TR T A BRI AR AR A,
LT b FE IR, S0 ¥ T ot 0 3 AR 5 ik e R
R

AP R B 2%, WA RE LR AR
TR T RS, T RE S ORI .+
7K B R AR S A% B P AR B AR 5 T IR i ol 1
AT A W S TCHUR P HE A 2 201 L2 90FF AR Ji&
JEE SRR — b N RS A, R A A B2 B 51 kel
FE b 5 R SR o R B, IR BB SR
AR, SRTFRE IR LA B ROR, I a N k2%
TR MG 22 kT e e m A, T RER
IS FH 3l B 0 O S A5 R M SO T B | SR 4 S i
MR, Aparicio®5 UK L BRI T IR AR BEOE i R
Vo BT, R BIAST &5 R5 EOBLPE A /N AL A5 21 25 AR
UPAHOGPE ;s Yang "M AR 4% 0 1 (LT e S R 4
AT INR &2t by b A A BRI B . H T I Y AR H
B AR A3 B RS I B o R v TR A R AT SR
EE SN

A S 86 K1) 48 1 Adrsense 2y w1 A2 77 I PEN3 Y HY 1 &
FRE, WK by s RO R v M O 1 B
A5 IR, DU AR il 5 PR RS I A P B At
&

1 #HHE5KE
1.1 e
KE@GhhE& A RiEREEnEsaRA

Al KL G R B N s By, $iEAE180°C T Lk
T, BERROhH250mLE TFE S, 2 B AET4°CHY
VKA AR L SR

12 5w

R
i Ab BT

[iZes ety

ﬁ%(CNDCD@MD1lnX
OO | o |

/E(A7
o

El1 PEN3BHTRLEH SR

Fig.1  Structure and principle of electronic nose PEN3
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Fig.2  Response graphs of different sensors to volatile components of

oil with different frying time
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