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Comparison of Packed Columns for Separation and Determination
of Triglycerides by Gas Chromatography

Kunio SASAKAWA and Yukio OHNO
Central Customs Laboratory, Ministry of Finance
531,lwase, Matsudo shi, Chiba ken, 271 Japan

For the development of practical column for determination of milk fat in
prepared fats by gas chromatography, comparisons of separabilities of
triglycerides components of milk fat and hydrogenated soybean oil,
reproducibilities of relative peak intensities of triglycerides in both single and
mixed states and analytical results of milk fat content in prepared fat using
columns packed with OV 1,1 and 3 on Uniport HP (80 100mesh) together
with DEXSIL 300 GC, 3 on Chromosorb W AW DMCS (100 120 mesh) which
has been used for this purpose hereto, were investigated.

Among these columns, OV 1, 1  column showed better reproducibilities of
each peak intensity and could be applied to the determination of milk fat in the
prepared fat having wide range of milk fat contents.

It was also found that OV 1,1 column was a practical one in the sense of
applicability at lower column temperature (210 340 ) compared with that of
DEXSIL 300 GC column.
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Fig.1 Gas chromatogram of milk fat
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Column Temp. 230 360 (6 /min.)



38

36 || 40

34 ‘ 4 48

. |

53

38

36 | 40

34

28
2496

210 250 300 340 °C
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Table.1 Variations of triglyceride peak intensisy (DEXSIL 300 GC, 3 )

Milk fat Hydrogenated soy Prepared fat ***
C—number bean oil 7.3 5:5 3.7
Ofg?{ééride Average * 7 Average * orase * e *
% itg St.Dev** || Average* | St.Dev** ver;g:g St.Dev ** /\.v(r:g(, St.Dev ** Avex:geg St.Dev.**

Caz 3.52 0.14 2.71 0.14 2.12 031 1.58 0.26
Ca 723 0.27 5.20 0.23 3.92 0.45 3.06 0.39
Cag 13.28 0.37 9.05 0.33 6.83 0.64 5.14 0.62
Cas 15.96 0.29 11.72 0.33 8.86 063 6.54 0.71
Cua 12.81 0.17 9.12 0.18 6.66 0.3t 4.5] 0.40
Ca 8.55 0.10 6.17 0.10 4.49 0.15 2.13 0.18
Cu 7.06 013 [ 505 0.16 3.44 0.10 220 0.11
Cys 6.56 0.17 | 4.81 0.09 3.09 0.13 1.91 0.06
Cas 6.49 0.21 4.85 0.09 3.41 0.06 2.11 0.12
Cso 7.08 0.33 3.39 0.32 5.99 0.13 5.06 0.14 4.35 0.09
Csz 5.39 0.46 30.53 0.87 12.25 0.32 16.87 0.60 2117 0.58
Css 1.85 0.35 65.06 0.85 20.16 0.79 32.53 162 42.93 1.70

* : Average of relative peak intensities (9 measurement)
** : Standard deviation
##% : Mixture of milk fat and hydrogenated soy bean oil (7:3, 5:5, 317 respectively)

Table.2 Variations of triglyceride peak intensity (OV 1,1 )

Cenumber Milk fat Hydrogenated soy Prepared fat ***
of Tri- bean oil 7:3 5156 3:7
heeride Aver:;g:e"; St.Dev ** Aver;gf; St.Dev** Avcr;g:e: St.Dev** Aver;gj; St.Dev ** Aver; ie; St.Dev**
Caz 3.65 025 2.53 0.05 1.92 0.11 1.24 0.13
Cae 7.58 0.44 512 0.09 3.84 021 2.54 0.27
Cis 14.00 0.69 9.85 0.28 7.14 0.12 4.49 0.37
Css 16.86 0.65 11.82 0.45 861 0.28 529 0.30
Cso 13.34 0.38 9.40 0.43 6.66 0.20 3.93 0.18
Caz 8.48 0.09 6.09 0.28 4.20 0.12 2.35 0.06
Caa 6.83 0.13 5.03 0.24 3.36 0.12 1.85 0.03
Cie 6.19 0.24 465 0.19 3.03 0.12 1.68 0.07
Css 6.10 0.38 4.58 0.15 2.93 0.09 1.54 0.06
Cso 6.89 0.61 272 0.08 6.00 0.06 489 0.05 3.96 0.07
Cs2 5.18 0.85 29.94 0.82 12.41 0.30 17.39 0.45 22.02 0.32
Css 1.40 0.52 67.19 0.76 20.27 1.76 34.43 0.89 48.49 0.98
* : Average of relative peak intensities (7 measurement)
#* [ Standard deviation
«#% : Mixture of milk fat and hydrogenated soy bean oil (7:3, 5:5, 3:7 respectively)
ov 11 ov 13 DEXSIL Csa DEXSIL 300 GC
300 GC ov 11 ov 1 1
DEXSIL300GL ov 1 3

2 ov 1 3 DEXSIL 300GC OV




Table.3 Variations of triglyceride peak intensity (OV 1,3 )
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. Hydrogenated soy Prepared fat ***
gf_r"}‘l:?:lber Milk fat bean oil PR P P
gliceride Aver;ie; St.Dev ** Aver;ie(;k St.Dev** Aver;g: ’; St.Dev** Aver;gie ’; St Dev** Aver;igze; St Devr*
Cs2 3.52 0.05 2.44 0.10 1.82 0.26 1.09 0.13
Css 6.88 0.12 466 0.17 3.45 0.40 2.04 0.18
Cas 12.69 0.07 8.57 0.19 6.34 0.60 3.68 0.30
Cas 1507 0.06 10.39 0.16 784 051 484 0.30
Cao 12.12 0.05 8.17 0.09 5.89 0.29 3.37 0.14
Ca2 8.15 0.05 5.45 0.03 3.84 0.14 2.22 0.07
Cas 6.86 0.05 4.56 0.03 3.12 0.06 1.77 0.05
Cas 6.46 0.05 4217 0.04 2.77 0.07 1.52 0.04
Cus 6.56 0.05 4.35 0.04 2.81 0.08 1.58 0.06
Cso 769 0.08 3.29 0.12 5.59 0.06 4.78 0.13 3.87 0.11
Cse 6.68 0.10 28.03 0.48 13.22 0.17 17.48 0.67 21.42 0.55
Css 3.04 0.12 66.48 0.46 25.12 0.48 38.10 1.44 51.28 0.79

* © Average of relative peak intensities (7 measurement ) . Because of abnormal data appeared in No.5 measurement, results

of 6 measurement were adopted for calculation in the case of hydrogenated soy bean oil
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Fig.4 Variations of Css triglyceride peak intenslty

A Hydrogenated soy bean oil

B Milk fat
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(M : Abnormaldata)

: Mixture of milk fat and hydrogenated soy bean oil (7:3, 5.5, 317 respectively )
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Table.4 Analytical results of prepared fats
Condition DEXSIL 300 GC, 3% ov-1, 1% ov-1, 3%
Parfpared Allerage St.Dev* CLVH* Axerage S Dev ¥ Oy A.ve'rage St Dev** | C.y**
Milk comtent (%) X=9 =1 X=6
70 711 1.42 2.00 70.7 1.44 2.04 66.8 0.86 1.29
50 52.9 3.19 6.03 50.4 2.47 490 48.9 2.76 5.64
30 388 4.04 10.43 312 2.05 6.56 29.7 1.45 4388

* ! Standard deviation
#* . Coefficient of variation
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