Quantitative Determination of Mixed Fat by Gas Chromatography
using the Method of Least Squres
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Optimum conditions for separation of triglyceride composition in mixed fat of
vegetable and animal fat by gas chromatography using column packed with Dexsil 300
GC were investigated. In the present investigations  the mixed ratio of butter fat and
vegetable fat in prepared fats has been calculated by the method of least squres from
the experimental data of relative peak ratios of triglyceride. Use of column packed with
0.55 gr of 100 to 120 mesh Chromosorb W AW DMCS coated with 3% Dexsil 300 GC
gave good separation and reproducibility of triglyceride peaks. Triglyceride composition
of prepared fat consist of butter fat and hydrogenated soya bean oil were determined,
and the mixed ratio were calculated from the relative ratios of triglyceride peaks
corresponds to a triglyceride characterized by its carbon number. The experimentally
determined mixed rations were identical to the theoretical values.
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Table 1

Table 1 Apparatus and analytical Conditions
Apparatus
Shimadzu Gaschromatograph 7AG
Detector F.I.D
Columnsize  3mmg x 20cm (packed at 0.55g)
Column Packing DEXSIL 300GC 1% 2% 3%
Suport Chromosorb WAE DMCS
(80 100 Mesh and 100 120mesh)
Integrator Simadzu Chromatopac E1A
Parameter SLOP.100 DRIFT.200 WIDTH.20
MIN AREA 20
Analytical Conditions
Flow rate He 60ml min(6kg cm2)
H2 0.6kg cm2
Air 0.5kg cm?
Range 8x 102
Column temparature 240 360 6 min
Injection temparature 380
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Table 2

Table 2 Reproducibility of relative ratio of

peck area

C;)rflu’rl{;?_er maximum minimumi| range | average | variable

gliceride (1) (2) (1)—(%) X=7 |of Coei‘
Cao 1.86 1.80 0.06 1.83 1.19
Cs: 3.46 3.39 0.07 3.42 0.75
Cas 7.0 6.93 0.12 6.97 0.68
Cse | 12.95 | 12.78 0.17 | 12.86 0.47
Css | 15.60 | 15.44 0.16 | 15.53 0.37
Cw | 12.72 | 12.59 0.13 | 12.64 0.38
Cer 8.61 8.50 | 0.11 8.55 | 0.46
Cus 7.21 7.08 0.13 7.15 0.65
Cus 6.74 6.62 0.12 6.70 0.70
Cis 6.70 6.62 | 0.08 6.66 0.53
Cso 7.49 7.37 0.12 7.42 0.62
Css 6.02 5.89 0.13 6.00 0.89
Css 2.27 2.14 0.13 2.21 2.20
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Fig.1 Gas chromatogram of milk fat Fig. 3 Gas chromatogram of palm oil
Column: DEXSIL 300GC % 20cmx GC conditions same as shown in Fig. |
3mmo

Chromosorb W AW DMCS (100 120mesh)
Column Temparature 240 360 6 min
Injection temparature 380

Detector FID (8x 102)

Sample size 0.6y |
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Fig. 2 Gas chromatogram of coconut oil Fig. 4 Gas Chromatogram of hydrogenated soya
bean oil
GC conditions Same as shown in Fig. | GC Conditions Same as shown in Fig. 1
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Fig. 5 Gas chromatogram of cocoa fat 240 300 360 ¢

Fig. 7 Gas chromatogram of mixed fat
GC conditions Same as shown in Fig. 1
GC conditions Same as shown in Fig. 1
Composition Milk fat 70% hydrogenated
soya bean oil 30 %
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Fig. 8 Gas chromatogram of mixed fat

Fig. 6 Gas chromatogram of peanut oil GC conditions Same as shown Fig. 1
Composition Milk fat 70 %
GC conditions Same as shown in Fig. | coconut oil 30 %
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Fig. 9 Calibration curue of soya bean oil

@ (b)
Xar Xa3 Xbr Xbz  Xb3

Yyi Y2 Y3

y1=B o+B 1Xa1+B 2Xb1+€ 1
Yo=B o+f 1Xa2+B 2Xb2t€ 2
y3=P o+f 1Xa3+B 2Xb3t€ 3

Vi=B otf 1Xaitf 2Xbit+€ i

Bo B1 B2
( ) Br B2 y=
xb

Css

Se B1 B2

_Say Sbb—Shy Sab
Saa Sbb—(Sab)?

A

:Sby Saa—Say Sab
Saa Sbb—(Sab)?

B

(3xa)?

Saa=2xa 2——n—, Sbb=2xp%—

Sab=31xa. Xb —M’

(Zxa)(Ry)

Say=2xay———#n

Shy =Sy — ZX L By)

@
\Y)

Css

Xa

(Xxb)?
n

®)



22 1981
Table 3 Table for calculation
Xa X Yy .ri x§ XaXh Xay xXbY
Cso 1.83 1.38 3.35 2.53
Cs2 3.42 2.59 11.70 8.86
Csas 6.97 4.94 48.58 34.43
Css 12.86 9.25 165.38 118.96
Css 15.53 11.32 241.18 175.80
Cao 12.64 9.25 159.77 116.92
Caz 8.55 6.08 73.10 51.98
Cua 7.15 5.04 51.12 36.04
Cas 6.70 4.69 44.39 31.42
Cus 0.64 6.66 4.66 0.41 44 .36 4.26 2.98 | 31.04
Cso 4.14 7.42 5.94 17.14 | 55.06{ 30.72 | 24.59 | 44.07
Csz 31.36 6.00 | 12.72 | 983.45 36.00 | 188.16 | 398.90 | 76.32
Csa 60.04 2.21 20.83 |3604.80 4.88 | 132.69 |1250.63 | 46.03
3 96.18 | 97.94 | 98.69 |4605.80 | 939.37 | 355.83 |1677.10 | 774.40
n=13 3 xa 3xb Sy in St S xaxb S xay Sy
~939.37X1677.10—355.83X774.40 _
B =" 1505 80X 93937 — (355.83)2  0-309
_ 4605.80X774.40—355.83 X1677.10 _
B =" (505.80<939.37— (355.83)7 07071
%
xa xb vy
B1 B2 69.8%
Table3
B 1+B =1 %
Table 4
a =0.3095 1.0166x 100=30.4%
b =0.7071 1.0166x 100=69.6% %
a )30.4% b ( )69.6
Table 4 Analitical results of mixed Fats.
Ratio of Milk Fat 5.1% | 15.2% | 50.2% | 69.8% | 94.8%
mixed Fat Tod q
(theoretical) | &Y rogenated | o4 9o, | 84 89 | 49.8% | 30.2% | 5.2%
oya bean oil
Determined Milk Fat 6.0% | 14.1% | 51.5% | 69.6% | 94.2%
(Found) ggs;of’fj:jfﬁ 94.0% | 85.9% | 48.5% | 30.4% | 5.8%

30.2%
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