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Abstract: GC-M Swas gpplied to analyze the contents of 37 faity acids in vegetable oils (peanut oil, colza oil, palm oil and edible blend
oil), animal oils (butter, mutton fat, duck grease) and catering waste oils respectively to establish a characteristic fingerprint data base for
different types of vegetable oils. M eanwhile, discrimination (distance discriminant method) and cluster (Flexible-Beta M ethod) analysis were
conducted to determine fatty acid compasitions of the abovementioned oils I The results showed that normal oils were well classified through
the function except for a small amount of adulteration and oils with high saturated fatty acid content. Twenty-three blind samples were
investigated and the accuracy was as high.as 91.3%. Therefore, the established model could distinguish different kinds of oil correctly based on
changes in content or proportion of fatty acids.
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Table 1 Fatty acid fingerprints of vegetable oils

Pk ER AZAE & R A h EE: )

C4:0 ND ND ND ND ND ND ND ND ND ND ND
C6:0 ND ND ND ND ND ND ND ND ND ND ND
C8:0 ND ND ND ND ND ND ND ND ND ND ND
C10:0 ND ND ND ND ND ND ND ND ND ND ND
C11.0 ND ND ND ND ND ND ND ND ND ND ND
C12:0 ND ND ND ND 0.19 0.18 ND ND 023 025 017
C13:0 ND ND ND ND ND ND ND ND ND ND ND
C14:0 0.06  0.08 016 016  0.89 0.87 ND ND 084 089 088
Cl4:1 ND ND ND ND ND ND ND ND ND ND ND
C15:0 ND ND ND ND ND ND ND ND ND ND ND
C15:1 ND ND ND ND ND ND ND ND ND ND ND
C16:0 770 937 1037 991 3667 3579  6.34 6.36  27.68 29.46 29.15
Ci16:1 0.06  0.07 011 011 015 0.14 0.13 0.13 018 018 018
C17:0 0.07  0.09 006 006 0.09 0.08 0.05 0.05 007 007 007

TR

260



M EmBHL

Modern Food Science and Technology

2014, Vol.30, No.2

ELEW
Ci7:1 ND ND 0.05 0.06 ND ND 0.08 0.08 ND ND ND
C18:0 3.28 4.04 2.89 2.72 3.94 3.84 241 2.39 2.99 3.17 3.23
C18:1n9t ND ND ND ND ND ND ND ND ND ND ND
C18:1n9c 1580 1910 2376 2250 3510 33.69 36.63 3645 3558 37.75 37.72
C18:2n6t ND 0.06 ND ND 0.16 0.16 ND ND 0.13 0.14 0.22
C18:2n6c 3445 4167 2876 2732 9.33 8.88 29.80 29.72 1094 1157 1161
C18:3n6 0.49 0.57 0.40 0.39 ND ND 0.79 0.79 ND ND 0.06
C18:3n3 4.34 5.27 5.09 4.82 0.22 0.21 6.49 6.50 0.31 0.32 0.28
C20:0 0.27 0.33 0.39 0.36 0.32 0.31 0.43 0.43 0.27 0.29 0.29
C20:1n9 0.15 0.19 0.94 0.88 0.11 0.11 0.64 0.63 0.15 0.16 0.15
C20:2 ND ND 0.16 0.14 ND ND ND ND ND ND ND
C21:.0 ND ND ND ND ND ND 0.06 0.06 ND ND ND
C20:3n6 ND ND 0.11 0.10 ND ND 0.05 ND ND ND ND
C20: 4n6 ND ND ND ND ND ND ND ND ND ND ND
C20: 3n3 ND ND ND ND ND ND ND ND ND ND ND
C20:5 ND ND ND ND ND ND ND ND ND ND ND
C22:.0 0.25 0.31 0.34 0.32 0.05 0.05 0.31 0.30 0.05 0.05 0.05
C22:1n9 ND ND 4.95 4.43 ND ND ND ND ND ND ND
C22:2 0.13 ND 0.14 0.25 0.08 ND ND ND 0.11 ND ND
C23:.0 ND ND ND ND ND ND ND ND ND ND ND
C24:0 0.10 0.12 0.15 0.14 0.06 0.06 0.14 0.13 0.05 0.06 0.06
C24:1 ND ND ND ND ND ND ND ND ND ND ND
C22:6n3 ND ND 0.23 0.21 ND ND 0.10 0.11 ND ND ND
ROV, VUSRI, 58 TLR AR

2.2 &K g REAT

K SAS Bkt 17 Fhibie I Mg EERy, 19 2
WIGE IR B4R RE DO, 55— 4 17 DMFES & B —
%, 5125 G={Xp) (i51,2,..517). B SIR] IR 25
WP IR, SREPATIF RIS . R G IR
) PR B /NS, BRI AN 1o TR
SR EREMEEE, R PR AR DO, AL
EHLEAEKRT 1, BRI, BRI

ANECN 1 IHE E,

B 1 mERRRREDE

] i

A SR A5 R I 1

Fig.1 Hierarchical cluster analysis of 17 samples

MERTLAE H il FE D 1.00 15, il e

s
IR

Wt . RISy AT, S =

FNFNTIEEME, =FEmIE & E 2K B,
Wt B I IR SO AT % Xt R AN B R v 4 2
A2 A B

= 2 BN B B O s B0 s AR BR LA AR HE U B

Table 2 Fatty acid fingerprints of animal oils and catering

waste oils
dibh Fih i BBy & i A5
C4:.0 ND ND ND ND ND ND
C6:0 ND 0.02 ND ND ND ND
C8:0 0.06 0.05 ND ND ND ND
C10:0 0.05 0.17 0.02 ND 0.02 ND
C11.0 ND ND ND ND ND ND
C12.0 010 0.09 0.11 002 017 0.12
C13:.0 ND ND ND ND ND ND
Cl14:0 1.89 2.32 050 028 071 051
Cl41 0.22 0.35 0.05 ND ND ND
C150 ND ND ND 0.04 0.03 ND
C151 ND ND ND ND ND ND
C16:0 1426 19.12 2033 11.95 25.18 25.03
Cl6:1 0.78 062 415 050 016 0.13
C17.0 0.42 1.40 0.06 0.14 011 0.10
Cl7:1  0.95 0.38 0.11 0.07 0.04 0.03
C180 357 3035 450 476 330 4.01
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c183m3 039 020 035 295 199 175 17 AR TG DT LR R 37 4EifAk: Gy, Go,...,

200 ND 023 ND 048 038 052 Gure EATIISE. Prz= el Ay Yi (=1,2,...,17),

c20:1n9 ND ND 063 078 034 029 X FATES ERIFER X= (X, Xo,...,xa7) » TEEEES Hilt ()

C202 026 ND ND 010 002 007 TENDA AT A2, BTt RS X 3] 17 e
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C203n6 006 ND 007 ND ND ND X FIVAEE B8 f /N ARAS S

o a e Nh D ND oo ooe 24 HREWAEEE R R

C205 ND ND ND ND ND ND

C20 ND ND 014 059 015 051 Vs

Céizlgg EE EE Eg ?“7; ‘L(;l %f 8 VR MBI\ T 405 e, I
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Table 3 Discriminant functions of fatty acid fingerprints

TE KA B I% A Fe iy 76 Ak T %% i i 4k 8 it i Az A

WHOR -214358761 -1.24321E9 -1.55502E9 -251459231 -33607364 = -3.95028E9 -3.11647E9 -7.84976E9 -98978494

X1 0 0 0 0 0 0 0 0 0

Xz 0 0 0 0 0 0 0 1.14244E11 0

X3 0 0 0 0 0 2.39463E10 0 1.99552E10 0

Xs 101143023 367078300 74594158 108877672 -33316574 3727666137 1395259933 1.27991E10  -273127

Xs -6.157E-11 8.9702E-11 -4.373E-12 7.3207E-11 -5.691E-12 3.1346E-11 8.5682E-11 5.3803E-10 2.2544E-11

Xs -487225911 -1.91624E9 -1.94223E9 -1.42018E9 -112502471 -166155674 -811413517 -405371475 -432698783

X;  -4.4843E-6 -1.8502E-6 -2.0545E-6 -1.0046E-6 -8.8367E-7 -1.4057E-6 -9.8109E-7 -5.9071E-7 -9.3396E-7

Xs 58193457 . 54052117  -24855792 32919185 60323057 407824711 -23959042 565247683 57379804

Xo -0.0000463 0.0000191 0.0000207 0.0000104 9.09851E-6 3137536732 713076530 4991535711 9.61398E-6

X1 -1.98961E9  1.8927E10 -4.30653E9 -663993953 -212652643 -5.44728E9 -7.95179E9 -3.54035E9 888086218

X1 -45823E-6 -1.8804E-6 -2.1251E-6 -1.0297E-6 -9.0427E-7 -1.3622E-6 -1.0314E-6 -5.0069E-7 -9.5456E-7

X2 3597534 4552546  -3611498 5167863 2971407  -9840565  -1122811  -1538008 11419177

X1z -8380046 16441281  -6228997  -6605085 8141437 90609903 565585006 72775677 3957232

X1 -120070541 -67299904 -149125558 -71150172 -70609756 415971149 -66385017 1630767800 -45840126

Xis 359215844 173567692 262529477 11755878 3888544 2353795762 274830993 911924576 8710813

X -1738022 19093 -5465925 839762 743594 5056684 6099107 87271362 3443350

Xi7  -1601243 17850274  -1879609  -1360038 313841 164175409 58794527 657362840 221546

Xis 1467287 6713364 22673517 7532192 157771 18542526 24739890  -12195414  -4607556

Xis -594857057 -2.10126E9 -2.49737E9 -1.69676E9 -33623688 -705238265 -827486663 -578860133 -312516103

Xa ~ -2030437  -3756996  -7404631 2137274 87446 -816260 874203  -6368965  -290983
e
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#ELER
X1 240845330
X22 10530215
Xz -277292899
Xos 349229693
X5  -1.09579E9
X6  0.0001053
Xa7  -156147689
Xzs  0.0002225
X29 4410067884
X3  4.57467E-7
Xa1  -27891597
X3  -21163371
X33 43918771
Xss  0.0000108
Xss 1156705668
X3 1.51651E10
Xs7 686271312

289056073
-41304583
520339326
189146223
310975550
0.0000418
-1.02717E9
0.0000916
3.43406E10
1.51733E-7
814690499
-63538197
25205135
4.28978E-6
2721413094
5.50388E10
-1.28756E9

807020071
31144455
335883829
282828290
-1.66401E9
2.031E10
-80706758
0.0000998
7337395240
1.39908E-7
-182397919
-102662347
-88875561
4.48155E-6
830307191
1.11845E10
841236956

389101238
2611878
187014968
-90597949
-443183183
0.0000223
-211785385
0.0000495
2621138849
1.40023E-7
-190965856
-23094935
-47363604
1.32878E-6
861346350
1.63248E10
-337734666

-63400802 718546944 117127068 213781541 -83617134
1518078 28361659 2473325 -2853892 6815119
-124076464 -1.62314E9  -1.729E9 27504617 96771026
96459850 -246141990 588926097 -76632264 54447959
-30300880 4878454461 -428683620 263327256 -104779579
0.0000209  0.0000320 0.0000219 0.0000102  0.0000207
49191450 91223418 -911321 303370099 49180119
0.0000444  0.0000641 2.07716E10 0.0000254  0.0000473
-203775666 6582117153 9472900324 2738959554 = -1.28194E9
4.90532E-8 -2.1923E-7 6.29063E-8 -2.9425E-7 4.92158E-8
225588466 291250226 622025546 101322364..277066609
-3526431  -68060933 -33243556 9613039 -6752574
-14774670 -165454460 -175396686 -148064357 /-15038111
3.28656E-6 5.08032E-6 3.51983E-6 2.30778E-6 3.53115E-6
-637360559 -1.6692E9  -1.8262E9  -1.29033E9 -605618316
-4.9954E9  -1.2302E10 -1.9286E10 -2.3077E10 -40952045
-71789196 -839305720 -155527227 161218151 -136233696

*® 4 BB ERERFF AR

Table 4 Concrete class and discriminant results of blind

samples
%5 A AR XA SIS 3
1 A AR A AR
2 F BT % i R R
3 AZAE i AZAE
4 BB IR i 5 T4
5 1K AS A g -3
6 74 5 5% R RS bR
7 1R A% A T G T
8 ARAS TR g P -3
9 i T4
10 2Bt R i AFAR
11 A2 AZA
12 Vi ] Vi
13 2 i SR
14 P AS R A Ag T
15 ES Eg
16 F BT % i R T EE
17 5T IR i g R 5 IR i g
18 T ViR
19 A AR A AR
20 {RA% A G T
21 E ER
22 AZA AZA
23 AZAE i AZAE
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3 45ip
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