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Fig.2 Gas chromatographic elution pattern recorded
for butter fat
The triglyceride type is indicated by the total number

of fatty acid carbons
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Fig.3 Gas chromatographic elution pattern recorded
for cocoa fat
The triglyceride type is indicated by the total number

of fatty acid carbons
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Fig.4 Gas chromatographic elution pattern recorded
for palm kernel oil
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Table 1 Distribution of triglyceride type in butter fat, palm kernel
oil, coconut oil and cocoa fat

Relative area (%)

Triglyceride type Butter fat Palm kernel oil Coconut oil Cocoa fat
Cas 0. 13 . - — —
Css 0. 49 0. 50 0. 28 —
Cso 0. 98 3.00 1 59 -
Cse 2. 02 13. 04 6. 99 —
Ciy 4. 49 17. 62 9. 49 -
Css 10. 60 20. 12 25. 41 —
Cas 13. 65 17. 02 18. 44 —
Caso 11. 39 12. 44 10. 39 1. 13
Cys 7. 46 7. 56 7.97 —_
Cia 6. 73 3.08 5 34 1. 83
Cis 7. 47 2. 25 4. 20 —
Cus 9. 08 .91 3. 93 8 47
Cso 10. 57 116 2. 21 22. 29
Cs, 8 91 0. 57 1. 63 37. 65
Cse 4. 22 0. 13 ‘ 0. 79 24. 26

The triglyceride type is indicated by the total number of fatty aeid carbons
The percent area is expressed as relative area for total area
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Fig. 7 Gas chromatographic elution patterns
recorded for sperm oil and blue whale
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Table 2 Recovery of various triglyceride type from mixture of
butter fat, palm kernel oil, coconut oil and cocoa fat

Relative area (%)
Butter fat plus
Triglyceride type
Palm kernel oil Coconut oil Cocoa fat
6 0 % 20 % 6 0% 2 0% 8 0% 4 0% 20%
Cgs 0. 05 0. 05 0.08 0. 14 0.01 0. 12 0. 15
Cas 0. 33 0. 23 0. 76 0. 41 0. 18 0. 32 0. 3%
Cao 139 1. 07 1. 56 1. 07 0. 47 0.77 0. 82
Ci2 7. 52 3. 33 5 15 3. 10 0. 88 1.3 1. 61
Cas 12. 02 6. 39 7. 59 5.63 197 2. 94 3. 59
Caa 16. 71 13. 77 19. 51 13. 80 4. 67 7. 02 8. 59
Cas 15. 70 15 41 16. 63 14 54 6. 09 8. 56 11. 03
Cuso 12. 12 11. 74 10. 87 11. 65 5. 23 7. 15 8. 32
Cuz ] 8 15 8 04 7.75 7. 89 3. 38 5 21 619
Cas 6. 47 673 5. 88 6 75 3. 45 4. 80 5. 66
Cae 5. 59 6. 87 5. 64 6. T2 3. 87 5. 53 6. 59
C s 4, 95 8 20 5. 95 8 28 5. 28 7. 30 8. 01
Cso 5. 21 8 77 5. 65 8 48 15. 38 15. 01 13 29
Cse 2. 68 6. 95 4. 68 7. 45 30. 12 21. 95 16 17
Csa 0. 40 2. 42 2. 37 3. 58 18. 55 11. 08 7. 32
The percent area is expressed as relative intensity for total area
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20 80 Cso
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Determination of Butter Fat in Mixed Fats(1)
On Identification of Triglycerides by Gas Chromatography

Mitsuo DEKI, Tokinobu KATO ,Kyoichi KABAYA
Central Customs Laboratory, Ministry of Finance
531, Matsudo-shi, Chiba-ken.
Yokohama Customs
, Kaigan-dori, Naka-ku, Yokohama-shi, Kanagawa-ken.

Gas chromatography with DEXSIL 300GC as liquid phase using a flame ionization detector system and with
temperature from 220 to 330 , was used for the separation of triglycerides by carbon number from butter fat,
palm kernel oil, coconut oil, cocoa fat and some vegetable oils.

Triglyceride distribution of these fats and oils has a characteristic pattern. Butter fat contains significantly
proportion of triglycerides, which has carbon number of 36, 38 and 48. Triglyceride composition of palm kernel
oil is similar to coconut oil which is fractionated into 14 groups based on their carbon numbers of 28 to 54, but
the proportion of triglyceride of carbon number of 32 to 40 to total glyceride composition differs from that of palm
kernel oil. On the other hand, composition of triglyceride in cocoa fat differs greatly from that of other four fats,
which contain long chain triglyceride such as Cso, Cs2 , Csa.

Adulteration by palm kernel oil, coconut oil and cocoa fat could be estimated by gas chromatographic elution
pattern of triglycerides.

The quantities of these adulterant, when more than 20  of these fats were added, may be calculated by using
the proportion of characteristic individual triglyceride composition, e. g. Cas, Cas , or Cso to the Cao triglyceride.
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