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Discriminating vegetable oils and animal and milk fats by infrared absorption spectroscopy is
difficult due to similarities in their spectral patterns. Therefore, a rapid and simple method for ana-
lyzing vegetable oils, animal fats, and milk fats using TOF/MS with an APCI direct probe ion
source was developed. This method enabled discrimination of these oils and fats based on mass
spectra and detailed analyses of the ions derived from sterols, even in samples consisting of only a
few milligrams. Analyses of the mass spectra of processed foods containing oils and milk fats, such
as butter, cheese, and chocolate, enabled confirmation of the raw material origin based on specific
ions derived from the oils and fats used to produce the final product.
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Fig. 2. Relation of heating temperature and mass spectra
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Table 1. Calculated mass number of fatty acid and monoacylglyceride (M+H"and M—H,0+H" ion)

Free fatty acid Monoacylglyceride (MAG)
Fatty acid
M-+H" M—H,0+H" M+H" M—H,0+H"

Butyric acid C4:0 89.06 71.05 163.10 145.09
Caproic acid C6:0 117.09 99.08 191.13 173.12
Caprylic acid C8:0 145.12 127.11 219.16 201.15
Capric acid C10:0 173.15 155.14 247.19 229.18
Lauric acid C12:0 201.19 183.17 275.22 257.21
Myristic acid (M) Cl14:0 229.22 211.21 303.25 285.24
Pentadecanoic acid C15:0 243.23 225.22 317.27 299.26
Palmitic acid (P) C16:0 257.25 239.24 331.28 313.27
Palmitoleic acid Cl6:1 255.23 237.22 329.27 311.26
Margaric acid C17:0 271.26 253.25 345.30 327.29
Stearic acid (S) C18:0 285.28 267.27 359.32 341.31
Oleic acid (O) C18:1 283.26 265.25 357.30 339.29
Vaccenic acid C18:1 283.26 265.25 357.30 339.29
Linoleic acid (L) C18:2 281.25 263.24 355.28 337.27
a-Linolenic acid (Ln) C18:3 279.23 261.22 353.27 335.26
Arachidic acid (Ad) C20:0 313.31 295.30 387.35 369.34
Arachidonic acid C20:4 305.25 287.24 379.28 361.27
Eicosapentaenoic acid (EPA) C20:5 303.23 285.22 377.27 359.26
Docosahexaenoic acid (DHA) C22:6 329.25 311.24 403.28 385.27

Table 2. Calculated mass number of diacylglyceride (M+H and M—H,O+H™ ion)

Diacylglyceride M-+H"® M—H,0+H" Diacylglyceride M+H" M—H,0+H"
C4&C6 261.17 243.16 PO 595.53 577.52
C6 DAG 289.20 271.19 PS 597.55 579.54
C6&C8 317.23 299.22 LnLn 613.48 594.46
C8 DAG 345.26 327.25 LLn 615.50 597.49
C8&C10 373.30 355.28 LL, OLn 617.51 599.50
C10 DAG 401.33 383.32 SLn, OL 619.53 601.52
C10&C12 429.36 411.35 SL, OO0 621.55 603.54
C12 DAG 457.39 439.38 SO 623.56 605.55
C12&C14 485.42 467.41 PAd, SS 625.58 607.57
MM 513.45 495.44 LnAd 647.56 629.55
MP 541.48 523.47 Lad 649.58 631.57
PP 569.51 551.50 OAd 651.59 633.58
PLn 591.50 573.49 SAd 653.61 635.60
PL 593.51 575.50 AdAd 681.64 662.62

Table 3. Calculated mass number of triacylglyceride (M+H*and M—H,0+H" ion)

Triacylglyceride M-+H" M—H,0+H" Triacylglyceride M-+H" M—H,0+H"
C6 TG 387.27 369.26 ILnLnLn 873.70 855.69
C8 TG 471.37 453.36 OLnLn, LLLn 877.73 859.72
C10TG 555.46 537.45 LLL, OLLn 879.74 861.73
C12TG 639.56 621.55 OOLn, OLL 881.76 863.75
C14TG 723.65 705.64 SOLn, OOL, LLS 883.78 865.76
PPP 807.74 789.73 000, PLnAd, 885.79 867.78

SSLn, SOL, SLLn
PPLn 829.73 811.72 PLAd, SSL, SOO 887.81 869.80
PPL 831.74 813.73 POAd, SSO 889.82 871.81
PPO 833.76 815.75 SSS, PSAd 891.84 873.83
pPPS 835.78 817.76 LLnAd 909.79 891.78
PLLn 853.73 835.72 OLnAd, LLAd 911.81 893.80
POLn, PLL 855.74 837.73 SLnAd, OLAd 913.82 895.81
PSLn, POL 857.76 839.75 SLAd, OOAd 915.84 897.83
PSL, POO 859.78 841.76 SOAd 917.85 899.84
PSO 861.79 843.78 SSAd 919.87 901.86

PPAd, SSP 863.81 845.80 AdAdAd 975.93 957.92
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Fig. 3. Mass spectra of vegetable oils
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Fig. 4. Mass spectra of vegetable oils (from m/z 300-460)
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Fig. 5. Mass spectra of animal fats and fish oils
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Fig. 6. Mass spectra of oils and fats of processed food
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