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A Microwave _assisted Derivatization and GC— MS Method Coupled with Calibration
Transformation Matrix for Determination of Fatty Acid in Edible Oils

HE Xiao_ging', XU De_ying”, LUO Mei_zhong', LAN Yong_bo’
(1. Shenzhen Academy of Metrology and Quality Inspection, Shenzhen 518055, China; 2 Guangzhou Aluminum Material
Plant Co. Itd, Guangzhou 510036, China)

Abstract: A microwave_assisted derivatization and GC— MS method coupled with calibration transformation
matrix was developed for determination of fatty acid in edible oils. The optimum conditions for microwave_as-
sisted derivatization were investigated in detail. The calibration nodel was verified with 40 synthetic samples
containing known contents of peanut oil, rape oil, sesame oil, cotton oil, and palm oil. The average devia
tions from the known values for all samples were less than $% . Eight commercial samples were analyzed with
this method, and three products were identified as being adulterated. The results from other samples agreed
fairly well with what was given on the labels. This method can be used to determine the contents of edible oils
rapidly and accurately, as well as to identify adulterated commercial products.
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Table 1 Contents of fatty acids in different edible oils( w/% , n= 10)
Fatty acid Peanut oil Gingeli oil Rape oil Palm oil Cotton oil
Cia: o 0.05 0.08 - 1.08 1.75
Cis: 0 13. 67 832 5.87 41. 81 20.90
Cio: 1 0.01 0.05 0.27 0.24 0.92
Cis: o 4.10 5.26 2.36 4. 10 1. 83
Cis: 1 40.93 40. 65 61.22 4255 22.67
Cis: 2 34. 83 43.26 18. 17 8.62 50.71
Cis: 3 0.01 031 8. 11 - 0.07
Co: 0 1. 80 0.28 0. 65 0.70 0.36
Cao0: 1 1.00 0. 89 1.58 0. 30 011
Ga: o 3.28 010 0. 30 - 0.28
G2 1 0.06 - 0. 68 - 0.06
20 10 8 11
, 12 4
32 ,
33
GC- MS
11 ,
) 103 Lol - JT7) P
2
Table 2 The calculated results and forecast predicted errors from the analysis of simulated samples after
treating with the calibration transformation matrix method
No Real content w/ % Calculated content 1w/ % Mean forecast
Peanut 0il  Rape oil  Gingeli 0il  Cotton oil Palmoil Peanut 0il  Rape oil  Gingeli oil  Cotton 0il  Palm oil error/ %
1 9.97 90. 03 12. 01 87.99 204
2 2. 05 79. %5 21. 34 78. 66 1.31
3 39. 89 60. 11 43. 69 56.31 3.80
4 59.96 40. 04 58. 16 41. 84 1.80
5 80. 05 19. 5 83. 66 16. 34 3.16
6 10. 00 9. 00 9.02 90. B 0.98
7 2. 03 .97 24. 61 75. 39 4.58
8 40. 02 59.98 38.76 6L 24 1.26
9 59.94 40. 04 (.38 37. 243
10 80. 07 19.93 71.96 22 4 211
11 10. 36 8. 64 12 62 87.38 2.26
12 20. 11 . 89 18. 61 81.39 1.50
13 39. &7 @. 13 42.85 57.15 298
14 59. A 40. 06 63.09 36.91 3.15
15 80. 19.01 83.56 16. 44 2.57
16 20. 00 80. 00 23. 59 76. 41 3.59
17 40. 9 59.71 39. 01 60. 9 1.28
18 60. 35 39. 65 63. 23 36. 77 2 88
19 79. 2 2. 38 81. 36 18 64 1.74
20 10. 31 45. 25 44. 24 11. 02 47. 65 41. 33 201
21 2.91 30. 4 39. 45 27. 89 31.25 40. 86 1.35
2 . 08 20. 31 19. 61 2. 66 19.35 17. 99 1.72
23 80. 06 10. 56 9. % 8. 54 1208 5.38 2.67
24 40. &4 31.25 27.91 41. 39 33. 67 24. 94 1.98
25 59. 68 2. 36 19. 96 6297 18 18.94 219
26 81. 33 10. 01 8 66 79.21 8.69 12 10 229
2] 10. 55 0. 32 2.13 12. 58 63. 13 24.29 3.23
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N Real content w/ % Calculated content w/ % Mean forecast
® Peanut oil Rape oil  Gingeli oil  Cotton oil Palmoil Peanut 0il  Rape oil  Gingeli oil  Cotton oil  Palm oil error/ %
2 38 &8 30. 45 30. 87 35.29 32 57 3214 2.26
29 75. 21 9.65 15.32 76. 63 1. 2 12 15 2.05
30 10. 11 70. 54 3 &2 10. 73 8. 88 71.36 9.02 10. 74 0.62
31 30.52 9.33 50. 8 9.87 3.15 7.26 51. 39 8.20 1.87
2 58.33 6.34 8 12 27.12 €. 38 810 8.24 23 28 1.94
3 81. 66 2.87 308 12.39 78.20 3.30 3.69 14. 81 1L.73
k7! 6.95 8 €. 33 2. 08 7.02 9.33 58 34 25.31 1. 00
35 35.71 323 10. 32 0. 68 33.06 3.94 8.59 54. 41 2.22
36 70. 11 18 39 6. 89 4. 61 66.33 19. 26 7.25 7.16 1. 89
37 2. 63 20. 39 21 6 19.01 18. 31 21.30 18.26 18. 69 20. 53 21.22 2.04
3R &0. 22 6.87 33 7.21 2.38 75.23 802 3.86 7.03 5.86 3.07
39 8. 66 78. 36 5. 01 4.25 3.72 9.03 75.43 5.55 5.03 4.96 117
40 5.37 6.22 79. 23 2. 80 6.38 5.32 6.39 75. 36 3. 64 9.29 1. 57
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Table 3 Determination of the fatty acid conponents in edible oils with the microwave_assisted derivatization and GC— MS
method of fatty— acid coupled with calibration transformation matnix( w/% )

Sample Peanut oil Rape oil Gingeli oil Cotton oil Palm oil
Pure peanut oil 1# ( ) 9.23 1. 64 02 1.71 1.20
Pure peanut oil 24 ( 24 ) 55.86 23.96 2.97 13.91 3.30
Rape oil B# ( I# ) 3.36 90. 43 0. 58 221 3.42
Rape oil 2# ( 2% ) 1.37 95. 69 L1 0.40 1.43
Gingeli oil 1# ( 1#) 3.66 1.97 40. 33 5213 1.91
Gingeli oil 2# ( 2# ) 1.29 1. 10 55 @2 40.37 2.22
Corsistent edible oil 1# ( # ) 75. 65 12.43 8 % 0.86 2.10
Corsistent edible oil 2# ( 24 ) 70. 25 15.21 10. 06 312 1.36
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