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Determination of Milk Fat in Prepared Fats by Capillary Gas Chromatography

Yasuyuki ENOMOTO, Yutaka TERAUCHI, Sigeyuki ITO, Nobuo KAGAMI*
*Tokyo Customs Laboratory
5 5 30 Konan, Minato Ku Tokyo, 108 Japan

Determination of milk fat in prepared fats by Capillary gas chromatography was studied.

Relative peak intensity of triglycerides in milk fat, hydrogenated soy bean oil and coconut
oil and that of triglycerides in prepared fats containing milk fat showed good reproducibility.

It was also found that UltraALLOY 1 (HT) column could be applies to the determination
of milk fat in the prepared fats having wide range of milk fat contents with the method of
least squares.
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Table 1 Apparatus and Analytical Condition

GasChromatograph
Automatic Sampler
Chem Station

HP5890 SERIES II (FID)
HP7673
HP3365

Column

UltraALLOY-1(HT)
15mx0. 50mm ¢, Film(. 15« m

Sampling

Split

Split Ratio= 1:5

'Splitless
:Purge On
| Time=1. Omin

Column Oven

150°C~360°C

(5°C/min)

1150°C(1min)~360°C
1(5°C/min)

Inj. /Det. Temp

380°C / 380°C

Flow rate

He = 15 ml/min
H2 = 30 ml/min
Air=400 ml/min

Parameter

Initial Area Reject=1
Initial Peak Width =0. 300
Sholder Detection =0FF
Initial Threshold =2

Table 2 Apparatus and Analytical Condition

GasChromatograph
Automatic Sampler

HP5890 SERIES II (FID)
HP7673

Chem Station HP3365
Column UltraALLOY-1CHD)
15m%0. 50mm ¢ 15m%0. 25mm ¢
Film0. 15 ¢ m \Film0. 154 m
Sampling Split(Split Rasio= 1:30)
Column Oven 220°C~260°C(15°C/min)
260°C~400°C(5°C/min)

Inj. /Det. Temp

380°C / 400°C

Flow rate He = 1.6ml/min
H2 = 30 ml/min
Air=400 ml/min
Parameter Initial Area Reject=1

Initial Peak Width =0. 300
Sholder Detection =0FF
Initial Threshold =2
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Table 3

C26 C54

Fig.1

15m

Table 1

Fig.3

Fig.2

Time(min)

Fig.1 Gas chromatogram of milk fat

Colum Dexil 300 GC 30cm 5mme@

(8min)

(Imin) 360

Colum Temp. 230

min

rate 5

380

Det. Tem. 380

Inj.
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Table 3 Reproducibility of relative ratio of peak area

of Tri-

C-number Split sampling Splitless sampling

glyceride [Averagex St. Dev. xx  |Averagex St. Dev. *x
C26 0. 36 0.01 0.34 0.05
C28 0.88 0.02 0.87 0.12
C30 1.54 0.03 1. 60 0.16
C32 3. 06 0.04 3. 23 0.23
C34 6. 58 0.17 6. 89 0.17
C36 11.73 0.10 12. 07 0.22
C3s8 14. 00 0.18 14. 15 0.38
C40 11. 57 0.15 11. 85 0. 86
C42 8. 04 0.10 8. 29 0.37
C44 7.06 0.07 1.46 0.20
C46 6.91 0.06 7. 39 0.19
C48 7. 42 0.07 7.08 2.35
C50 9.16 0. 69 9.05 0.26
C52 8.15 0.27 7.08 0.18
Ch4 3.57 0. 35 2. 65 0.41

Table 2

Fig.

‘Average of relative peak intensities( 9 measurement)
%

Standard deviation

Fig. 8 Fig. 9
15m 5m
Fig. 4 Fig. 5 C54
15m 330 5m

Time(min. )

Fig4 Gas chromatpgram of milk fat
Column UltraALLOY 1 (HT)15m 0.50mme , Film 0.15u m
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Fig.5 Gas chromatpgram of milk fat
Column UltraALLOY 1 (HT)5m 0.25mmg , Film 0.15u m
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Fig.6 Gas chromatogram of Hydrogenated soy bean oil
Column : UltraALLOY 1 (HT)15m 0.50mme , Film 0.15u m
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Fig.7 Gas chromatogram of Hydrogenated soy bean oil
Column : UltraALLOY 1 (HT)5m 0.25mm¢ , Film 0.15u m
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Fig.8 Gas chromatogram of Coconut oil
Column : UltraALLOY 1 (HT)15m 0.50mm¢ , Film 0.15u m
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Fig.9 Gas chromatogram of Coconut oil
Column : UltraALLOY 1 (HT)5m 0.25mm¢ , Film 0.15u m
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Table 4 Table 5
50 60 70 80
Table 6 Table 7
15m 5m Table 2 Table 8
Table 9
Table 4 Variations of triglyceride peak intensity (UltraALLOY 1 (HT) 15m 0.50mme )

C-number Milk fat Hydrogenated soy Coconut o0il

of Tri- bean o0il

glyceride |Averagex St. Dev. ¥ |Averagex St. Dev. xx  |Averagex St. Dev. %k
C26 0.31 0.15 0.12 0.12
C28 0.73 0.10 0.80 0.16
C30 1.51 0.03 3.78 0.02
C32 3.23 0.04 14. 32 0.03
Ca4 7.12 0.06 17.79 0.03
C36 12. 85 0.14 19. 82 0.03
C38 14. 60 0.22 16. 80 0. 06
C40 11.52 0.20 10. 13 0.03
C42 8. 26 0.19 7.06 0.03
Ca4 1.23 0.16 3. 84 0.03
C46 7.24 0.11 2.13 0.02
C48 7.90 0.03 1. 69 0.04
Cs0 8. 80 0.18 4. 67 0.08 1.08 0.04
C52 6. 62 0. 36 29.73 0.06 0. 65 0.05
Co4 2. 09 0.39 63. 61 0.12

x:Average of relative peak

*x:Standard deviation

intensities( 6 measurement)
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Table 5 Variations of triglyceride peak intensity (UltraALLOY 1 (HT)5m 0.25mme )

C-number Milk fat Hydrogenated soy Coconut oil

of Tri- bean oil

glyceride [|Averagex St. Dev. ¥x [Averagex St. Dev. xx  |Averagex St. Dev. xxk
C26 0. 64 0.01 0. 46 0.01
C28 0. 85 0.02 0.98 0.00
C30 1. 57 0.03 3. 56 0. 02
C32 3.23 0.08 13. 42 0.07
C34 6. 94 0.06 16. 90 0.06
C36 12.21 0.03 19. 23 0.03
C3s 13. 84 0.04 16. 51 0. 06
C40 11. 02 0.04 10. 14 0.02
C42 7.95 0.02 7.13 0.02
C44 7.02 0.02 3.98 0.02
C46 7.09 0.02 2.31 0.02
C48 7.91 0.03 1.94 0.02
Cs0 9.18 0. 04 4.72 0.01 1.41 0.02
C52 1.44 0.03 29. 77 0.01 1. 18 0.02
C54 3.11 0.01 65. 51 0.01 0. 84 0.01

%:Average of relative peak intensities( 6 measurement)
x%:Standard deviation
Table 6 Variations of triglyceride peak intensity (UltraALLOY 1 (HT)15m 0.50mme )

C-number Prepared fat(Milk fat : Hydorogenated soy bean o0il)

of Tri- 5:5 6:4 7:3 8:2

glyceride {Averagex St. Dev. ¥x |Averagex St. Dev. ¥x |Averagex St. Dev. %% |Averagex St. Dev. *x
C26 0.12 0.05 0.22 0.07 0.24 0.00 0. 36 0.05
C28 0.39 0.02 0. 31 0. 06 0.57 0.02 0. 61 0.05
C30 0.71 0.02 0.92 0.00 1.13 0.01 1.24 0.02
Cs32 1. 60 0.00 1.94 0.01 2.39 0.01 2.63 0. 03
C34 3.53 0.01 4. 27 0.01 5.13 0.05 5. 77 0.03
C36 6. 55 0.01 7.81 0.02 9.20 0.09 10. 43 0. 03
C38 7.18 0.01 9.13 0. 02 11.00 0.11 11.93 0.05
C40 5. 64 0.02 6.77 0.02 7.98 0.05 9.16 0.05
C42 3.97 0.01 4.7 0.01 5.71 0. 04 6. 45 0. 04
Ca4 3.47 0.02 4.15 0.01 4. 89 0.01 5. 60 0. 04
C46 "~ 3.53 0.05 4.22 0.02 4. 83 0.02 5. 62 0.04
C48 4.12 0.04 4.82 0. 02 5.39 0.06 - 6. 29 0.05
Cs0 6.82 0. 04 7.23 0.03 7. 37 0.04 8. 04 0.05
C52 18.31 0.03 16. 08 0.03 13. 44 0. 07 11.47 0.02
Ch4 33. 46 0. 08 27. 30 0. 08 20. 73 0. 20 14. 39 0.24

x:Average of relative peak intensities( 6 measurement)
¥x:Standard deviation
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Table 7 Variations of triglyceride peak intensity (UltraALLOY 1 (HT)5m 0.25mme )
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C-number  |Prepared fat(Milk fat : Hydrogenated soy bean 0il)

of Tri- 5:5 6:4 7:3 8:2

glyceride |Averagex St.Dev. ¥x  |Averagex St. Dev. %% |Averagex St. Dev. xx _ |Averagex St. Dev. xx
C2s 0.43 0.06 0.42 0.01 0.55 0.01 0.52 0.01
Ce8 0.39 0.03 0.45 0.00 0.55 0. 00 0.61 0.01
C30 0.70 0.03 0.92 0. 00 1.12 0.01 1. 23 0.02
C32 1.58 0. 05 " 1.91 0.02 2.33 0.02 2.57 0.02
C34 3.37 0. 06 4. 06 0.03 4.90 0.02 5. 44 0. 07
C36 6. 25 0.05 7.39 0. 06 8.73 0.04 9. 68 0.13
Css8 7.43 0.02 8.63 0.09 10. 10 0.11 11. 10 0.13
C40 5.35 0.01 6. 49 0.10 1.75 0.04 8. 64 0.05
C42 3.8 0. 04 4.74 0.11 5. 49 0.03 6. 27 0. 06
Ca4 3. 47 0. 06 4,25 0.03 4.84 0.03 5. 62 0.13
C46 3.69 0. 06 4.41 0.11 4.92 0. 04 5.79 0.12
C48 4.29 0.05 5. 06 0.08 b.5b 0.04 6.51 0.13
Cs0 7.03 0.02 7.50 0.07 7.67 0. 04 8. 38 0.08
C52 18. 34 0.14 16.13 0.08 13. 89 0.04 11. 92 0. 05
Ch4 33. 84 0. 33 217. 64 0.11 21. 61 0. 05 15. 73 0.12

*:Average of relative peak intensities( § measurement)
*%:Standard deviation
Table 8 Variations of triglyceride peak intensity (UltraALLOY 1 (HT)15m 0.50 mmg )

C-number |Prepared fat(Milk fat : Coconut oil)

of Tri- 5:5 6:4 7:3 8:2

glyceride |Averagex St. Dev. ¥x  |Averagex St. Dev. xx | Averagex St. Dev. %% |Averagex St. Dev. xxk
Cos 0.24 0.05 0.31 0.01 0. 41 0.10 0.34 0.03
Cas 0.58 0. 06 0.53 0.07 0.91 0. 00 0.75 0.07
C30 2.69 0.05 2.48 0.01 2.21 0. 00 2.01 0.01
Cs2 9.12 0.09 7.92 0. 04 6. 73 0.02 5.59 0.03
Cs4 12. 83 0.14 11. 63 0. 06 10. 53 0.02 9.35 0.05
C36 16. 63 0.20 15. 75 0. 08 14. 99 0.04 14. 17 0. 07
C38 15. 86 0.19 15. 47 0.08 15.29 0.04 14.85 0. 07
C40 10. 82 0.10 10. 87 0.05 11. 09 0.03 11. 06 0.04
C42 7.62 0.05 7.71 0.02 7.74 0.02 7.85 0.14
Ca4 5.45 0.02 5.80 0.01 5.01 0.01 6.49 0.01
C46 4. 55 0.03 5. 11 0.02 5.33 0.01 6.17 0.01
C48 4.64 0.07 5.34 0.04 5. 64 0.01 6. 64 0.03
Cs0 4.70 0.15 5.62 0.08 6.19 0.03 7.27 0.05
Cs2 3.33 0.25 4.14 0.12 4.99 0.03 5.53 0.07
Ch4 0.93 0. 23 1. 31 0.11 2.12 0. 04 1.93 0. 06

%:Average of relative peak intensities( 6 measurement)

%%:Standard deviation
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Table 9 Variations of triglyceride peak intensity (UltraALLOY 1 (HT)5m 0.25mmg )

C-number  |Prepared fat(Milk fat : Coconut oil)
of Tri- 5:5 6:4 7:3 8:2
glyceride |Averagex St. Dev. xx  |Averagex St. Dev. ¥x |Averagex St. Dev. xx  |Averagex St. Dev. xx
C26 0.42 0.02 0.41 0.01 0. 42 0.00 0.39 0.00
Cas 0.88 0.02 0.86 0.01 0.88 0.01 0. 83 0. 01
C30 2.61 0.03 2. 41 0.01 2.27 0.01 2.01 0. 02
C32 8. 43 0.07 7.42 0.02 6.49 0.03 5.38 0. 03
C34 12. 02 0.07 11.01 0.02 10.13 0.03 9.01 0.05
C36 15.79 0. 09 15. 05 0.02 14. 49 0.02 13. 45 0.37
C3s8 15. 28 0.11 14. 97 0.02 14. 87 0.01 14. 40 0.08
C40 10. 62 0. 07 10. 64 0.01 10. 88 0.01 10. 83 0.05
C42 - 7.53 0.11 7.61 0.01 7.64 0.01 7.80 0.04
C44 5.52 0.06 5.79 0.02 5.96 0.02 6. 45 0.03
C46 4. 71 0.06 5.15 0.02 5.42 0.03 6. 16 0.03
C48 4.92 0. 07 5.50 0.03 5.82 0.02 6. 74 0.03
C50 5. 28 0.08 6. 04 0.02 6. 54 0.03 7.64 0.03
C52 4.31 0.04 4.92 0.01 5.52 0.03 6. 21 0.02
(54 2. 01 0. 04 2. 22 0.01 2. 67 0.01 2. 69 0.01
%:Average of relative peak intensities( 6 measurement)
xx:Standard deviation '
15m 0.03 0.39
5m 0.01 0.08 UltraALLOY 1 (HT) 15m 5m
15m C26 C54
0.06 0.12 5m 0.01
Table 10 Table 11
Table 10 Analytical results of prepared fats (Milk fat : Hydrogenated soy bean oil)
Condition|UltraALLOY-1CHT) ‘ UltraALLOY-1(HT)
Prepared 15m*0. 50mm ¢, Film 0.15xm |5m*0. 25mm ¢, Film 0. 15um
fat,
Milk content(%) Averagex St.Dev. %% C. V. %kx Averagex St.Dev. xx  C. V. xkx
50 50.9 0.4 0.78 51.2 0.49 0.95
60 60. 6 0.52 0. 86 61.1 0.24 0.39
70 70. 9 0.29 0.41 70.6 0.15 0.21
80 80. 6 0.37 0.45 79.9 0.15 0.19

%:Average of relative peak intensities( 6 measurement)
%x:Standard deviation

skx:Coefficient of variation
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Table 11 Analytical results of prepared fats (Milk fat : Coconut oil)
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Condition |UltraALLOY-1(HT) UltraALLOY-1(CHT)
Prepared 15m*0. 50mm ¢, Film 0.15um Smk(0. 25mm ¢, Film 0. 15 um
fat,
Milk content(%) Averagex  St.Dev.xx  C.V. k¥« Averagex  St.Dev.xx  C.V. %%x
50 47.0 0.97 2.07 50. 3 0.79 1.58
60 58. 3 0. 37 0.63 60.1 0.97 1. 62
70 67.6 0. 46 0. 68 68.1 1.13 1. 66
80 79. 6 0. 41 0.51 80. 8 1. 69 2. 09
%:Average of relative peak intensities( 6 measurement)
*%:Standard deviation
xxx:Coefficient of variation
0.50mm 15m 0.25 5m
50 80 UltraALLOY 1 (HT)
UltraALLOY 1

50 80

5m

(HT)

J. B. Rosse, V. Versnel, D. M. Van, Dijk : Neth, Milk Dairy J. 23, 89 (1969)

15 111 1975
16 618 1969

15 105 1975
12 11 1972
22 1 1981
24 51 1983



