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Abstract ; Aiming to provide a reference for the comprehensive evaluation of the frying quality of vegetable
oils, frying experiments were carried out on six common vegetable oils available in the market (soybean
oil, rapeseed oil, palm oil, corn oil, sunflower seed oil, and cottonseed oil) to investigate the total polar
component (TPC) content, acid value (AV), peroxide value (POV), p — anisidine value (p — AV),
fatty acid and iodine value conventional physicochemical indexes, the content of (E,E) —2,4 -

decadienal , viscosity and colour, and the contents of vitamin E (V) and phytosterols of vegetable oils

during the frying process were detected to analyse
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principal component analysis ( PCA). The results
showed that there were some differences in the
changes of 11 indexes during the frying process of
six vegetable oils. With the prolongation of frying
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time, the TPC content, AV, POV, p — AV, red value and viscosity of the frying oils increased, the ratio

of C18:2 to C16:0, iodine value and contents of V, and phytosterol decreased, and the content of (E,

E) —2,4 — decadienal first increased and then decreased. There were some correlations between them,

including highly significant positive correlations between TPC, AV and viscosity, and highly significant

positive correlations between the ratio of C18:2 to C16:0, iodine value and the content of V. There were

highly significant positive correlation between the (E,E) —2,4 — decadienal content and p — AV. The

cumulative contribution rate of the three principal components obtained was 86. 225% , and a

comprehensive evaluation model of frying oils was established by calculating the weighted scores of the

three principal components. The frying stability of palm oil was the best among the six vegetable oils. In

conclusion, the frying quality can be evaluated by the established comprehensive evaluation model of

frying oil, and the frying quality of palm oil is the best.
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process of 6 vegetable oils
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FOCHE, U A RO R FE i g PR L £ 25

FRA {8 A 5%, BRILZ b, BOKE Il o R 2R R
E (R R = P00 B I G AT BRI . 6 Filvii
WA BOKE S A R A TR 46 A5 22 847 7R — 5 O AH 5%
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Table 1 Correlation analysis between various physicochemical indexes of frying oil

it we ooy el S0 v e e O
TPC 1

AV 0.751** 1

POV 0.708°* 0.506* 1

p-AV 0.883°" 0.578" 0.827°" 1

AR | 0.664°° 0.782°° 0.480°  0.669°" 1

(EE)-2.4- 0.769°* 0.477° 0.670°* 0.862"* 0.531° 1

A ~0.526" -0.772"" -0.482° -0.580° -0.851"" -0.427 1

) ~0.128  -0.514" -0.102 -0.074 -0.424 0.005 0.760** 1

Bz 0.805°* 0.719°" 0.739"" 0.829°" 0.594*"  0.596"" -0.630"" -0.346 1

6 -0.287 -0.408 -0.513* -0.243 -0.324  -0.110 0.548*  0.609°* =-0.262 1
C182/C160  —0.473" —-0.584° -0.219 -0.444 —0.593"* -0.317 0.726"*  0.760° -0.647"* 0.319 1

o B FHIE(p <0.01) 5 BFEAAL(p <0.05)

Note: #% p<0.01; * p<0.05
2.3 6 AriLdh b R AEAReG PCA
2.3.1 FWITHIEESE

— R UL, M AR AR BAT 3 B BN,
TR GETH AL R AT He 48, 38 4 X 5 46 AR AT A v
POAE B, FRAT IG5 A9 A2 B, DA I e i 26 6 (1Y
KNI SIMTEE J 7 A e R bR Ak S
11 TR FRHEAT PCA , 25 18053 900 B R A AEL R 5 22 BT
BRI 2 PR
R2 FUEWMAEXIERNBEERTERRE
Table 2 Characteristic values and variance contribution

rate of frying oil related indicators

EWS  REEE TrETUIRR/ % RBUTHCR/ %
PCl 6.509 59.171 59.171
PC2 2.037 18.520 77.691
PC3 0.939 8.534 86.225

B2 2 WAL 3 1A 2R o (PCL) HAT i
I RFEE (6. 509) , /7 22 DTk % =35 59.171% , X
EIRE PCL ] DLU# RN B T 59. 171% 15 ..
52 AEMS(PC2) B 3 A FE M4 (PC3) 1T 2%
TR R A3 h 18.520% F1 8.534% , — ik Ay e B
(4 R4 BTk 2 1 85% A LIRIE SRS I REAAE
JPY A BIE ST AT 3 S 3 R 9 B BT kR O
86.225% , Xl It AT DAHE RIE o A rp Bl s Ay 11 35145

PRBEAE 3 HEE S /Y T I R T 20T
2.3.2 JiEEE AR

TEREAT PCA I, 0o I T A S e 436 ) 2
o3 -5 IR A e 22 1] A AR AR HE , i 70 P v 28k
107 2R 2 XA, T B 3 Ao IR 15 D 7
MRS IR o X5 2 P A RIE A T A BRAS B
PCA B JEHE oy FE R, 45 R LK 3

&3 Rk PCA HINERE AL 5 5E BE
Table 3 Rotating component matrix for principal

component analysis of frying oil

EiEL7D AT
PC1 PC2 PC3

TPC(X,) 0. 860 0.365 0.048
AV(X,) 0.852 -0.144 0.118
POV (X;) 0.755 0.378 -0.468
p—AV(X,) 0. 862 0.458 -0.004
I (X5) 0.836 -0.099 0.213
gﬁégf"‘ RS o 0.526 0. 060
Vi (X;) -0.858 0.400 -0.044
WE (X) -0.516 0.821 0.022
FHEE(X,) 0.873 0.159 0.095
TP EE (X)) -0.505 0.428 0.722
C18:2/C16:0(X,,)  -0.711 0.449  -0.350

H 2 3 %0, PCL Fh KR RO 6 .p — Il A ik
i \TPC 4= % E R {E FILT AR 0 2510 2 550 246 WHE 4%
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K(0.836 ~0.873) , HAUA 4% E 5 PC1 £ 1iH
O, IXBESE AR F 2 S Bl T I AR T R AR A 2 AR R
FEI) i, BRI PCL n] DL S iyl g BIKE 2o 7
HaE AL KR R A B A AT RN ) i AR
ko PC2 HrifiE 2 1y 22 528 XP{E K (0. 821) ,
B BEFE A AR BE AR L . PC3 kL) 5
AT R A WE e 5 (0. 722 ) , H PC3 5% 47y S i
B IEARSE, P PC3 32 35 s e F ke i v ke 4 56
[ESESRYiRI I
2.3.3  AUKETMPEM T RER R

TR b AN [ R I Y R PR RE AR 41
TGO, THE B R AR A5 20 R AL E 15 4 7 7
DLARAR BB S AR 1/2 YROT R FL (B AR AR T %
IR B A, HA R sk 4 .

®4 FUEHEIRSBHER

Table 4 Score coefficient of main components in frying oil

sebr 1945y 251
PCl1 PC2 PC3

TPC(X,) 0.337 0.256 0.049
AV(X,) 0.334 -0.101 0.122
POV(X,) 0.296 0.265  —0.483
p-AV(X,) 0.338 0.321 -0.004
ZI{E (X)) 0.328 -0.069 0.220
g@%ﬁ"l “ES L 0am 0.368 0.062
Vi (X7) -0.336 0.281 -0.045
E (X)) -0.202 0.575 0.023
FEE(X,) 0.342 0.111 0.098
Y ( X)) -0.198 0.300 0.745
C18:2/C16:0(X,,)  -0.279 0.315  -0.361

R TAETF 434, % PCL 43453k Fy,PC2 1341
F, ,PC3 1353 R Fy , 15931 32 5L 4345 435 FLKE I () 3F
WroebrZ ALt A RE AR o

F, =0.337X, +0. 334X, +0. 296X, +0. 338X, +
0.328X; +0. 279X, - 0. 336X, — 0. 202X, +0. 342X, —
0. 198X,, —0. 279X, (1)

F, =0.256X, —0. 101X, +0. 265X, +0. 321X, -
0. 069X; +0. 368X, +0. 281X, +0. 575X, +0. 111X, +
0.300X,, +0. 315X, (2)

F, =0. 049X, +0. 122X, - 0. 483X, — 0. 004X, +
0.220X; +0. 062X, — 0. 045X, +0. 023X, +0. 098X, +
0.745X,, 0. 361X, (3)
2.3.4 6 FEYIH B RTYERS E PR LA

W 3 A F BT 25 TR ALEE % 3 A4 F
BTG AR A F =0.592F, +0. 185F, +
0.085F, 1R RNZEEAF5r (F) o N T IHBRWI AR (B 2

Wi, fe P B3 FOE DIl RO 40 b J5 AR 0 R W in A
OISy, LR BOKE i A R AR il P RS E 1
HEARILES,
xS 6 MEYMHAEREESS
Table S Frying stability scores of 6 vegetable oils

ARy F, F, Fy F i |24
Likaslil 6.72 .17 -2.19 4.0l 6
A 6.23 0.32 1.65  3.89 5
Sk 5.90 0.74 0.12 3.64 4
PRl 5.06 -0.05 1.30  3.10 2
I 4.49 0.64 0.65 2.83 1
Fokh 5.83 0.40 0.03 3.53 3

75 WAL 6 RIS A AT 0,
KR BINE 40 h 5,6 R4 4 5 T TR
K A e 8 R o AU A 2 A o (2. 83)
YR ICEN (3. 10) , MR itk F AR 3 5 o 2 A i
K (4.01) , FasE v fe %, 454 PCL PC2 I PC3
8537, b o s (LR B A 1) £ % R 2 PCI
TRV, BV F= A A K ARV A 25 N P 40 1
gD TR I A B R PEHE 4 J i . R
7E PC2 45343 B IR, 33 B2 ol T BIUKE o oK 3
F9 B 5 R 7 A 2 A5, B U TR 25 738 7 0t A %
D RAE IS BT, KLl I PERE A — 2 B
W (B2 25 bk B, il YR PR AT
X G RZHED Wi Z R RSO AR
T O RGE M, 75 h K R 2 A e o B
W R E L R B, ORISR A 1S
SRR HEE , KOREI G PCT 15343 e, S AL s 1
1%, MIKRE,6 G 4B A S
PC1 343 (9 HER RS LG, 3X 22 W] PC1 1] J52 LAt 497 7
(25 BOE S0 55 , TR IR 5 S5 %0 0 i 5 )
HEHIFL S PCL AR CIERER B HF .

3 % i

ASCHFFE T 6 R b WL R4 7 A 2ok
T 25 TS AR A8 AL, 237 4535 b 22 1) B 3 7 A 6
P, X 11 FEARIEAT PCA 13 3 FUKE I 5 R 254
18530, 45 W] WA HOME I ] B AE K, BT i
() TPC &5t FRAE 1 AL p — 181 7 e (i 2L A
BEERITIENN, C18:2 5 C16:0 AR {4k &
E FIRIY) B S ARG, (EE) -2,4 - %578
TS 5 S N ARG , PR Ao v BIRE 0 ) 50 5 2
FER S KUK R A A8 A L % 85 3R 0 TR AT 2 . A
KMES TS B R FRA 5 0 BTk TPC 5 B 0
FAFAER YN, 44 R E & =S5 RUE I g I
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