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Determination of Milk Fat Content in Mixed Fats
—For Accuracy Improvement and Comparison of Analytical Methods —

Nobuyuki IWASHITA, Yuichiro TSUMITA, Chitoshi HINO, Yutaka TERAUCHI, Emi TSUJI and Tsutomu KUMAZAWA
Tokyo Customs Laboratory
2-56, Aomi, Koto-ku, Tokyo 135-8615 Japan

To examine the accuracy of quantitative determination of milk fat in mixed fats by gas chromatography, a conventional

way using the least squares method for the trigliceride composition of fats (analytical method A), its improved method

(method B), the transesterification of fats by the potassium hydroxide/methanol method followed by determination of

butyric acid methyl ester content (method C) and analysis using the least squares method for the fatty acid methyl ester

composition (method D) were compared.

The study showed that the analytical methods B, C and D produced better determination results than the conventional

method A.
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2L ¢ Agilent6890N(GC)

2. 2.1 FYTYEY FEBRSHEE
717 A : Ultra alloy-1(HT) (15m < 0.25mmlLD. X 0.15 z m)
FEADREE @ 380°C
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HA‘E: 1l

27V M 401

FIRSM - 230°C(3min)-(20°C/min)-280°C-(3°C/min)-380°C(3min)
R FE © 45cm/sec

%S : FID, 400°C
2. 2. 2 AFIIRFILIEYDHTEE

75 2 HP-WAX 30m X 0.25mmL.D. X0.25 u m
HEADHREE : 250°C

HFAZE: 1l

A7V R : 40:1

717 KR+ 85°C(3min) -(20°C/min) -240°C(8min)
FRERE « 34cm/sec

Hithas : FID, 250°C
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Table 1 Composition of prepared samples

IRE s P OFIEN O E B —E

1 2 3 4 5 6 7 8 9
Milk fat(%) 0 5 10 15 20 25 30 35 40
Other(%)" 100 95 90 85 80 75 70 65 60

10 11 12 13 14 15 Sanple]l Sanple2 Sanple3
Milk fat(%) 60 65 70 75 80 100 15 30 70
Other(%)") 40 35 30 25 20 0 85 70 30

1) Other = Hydrogenated soy bean oil or Coconut oil
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Table 2 Milk fat contents of analysis samples and their corresponding controls

used in Method B
Sample Control A Control B
70% 65% 75%
30% 25% 35%
15% 10% 20%
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Table 3 Milk fat contents of analysis samples and their corresponding controls
used in Method C

Sample Control 1~ Control2  Control 3 Control 4  Control 5

70% 60% 65% 70% 75% 80%
30% 20% 25% 30% 35% 40%
15% 5% 10% 15% 20% 25%
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0 5 1 15 20 45 30 35 min
UL A ,M/\ ~
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T RN Ll.l
0 5 10 15 20 25 30 35 min

Fig. 1 Gas chromatograms of single fats and mixed fats.
a=Milk fat; b = Hydrogenated soy bean oil; ¢ = Coconut oil; d = Mixed fat (a:b = 7:3); e= Mixed fat (a:c = 7:3)
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Table 4 Reproducibility of interesterification confirmed by the peak area ratios
of C4 to C5 of 10 samples

sample Peak area ratio ( C4/C5)
No.1 0.953
No.2 0.941
No.3 0.976
No.4 0.960
No.5 0.952
No.6 0.944
No.7 0.967
No.8 0.952
No.9 0.958
No.10 0.949
Mean 0.955
S.D. 0.0104
C.V.(%) 1.09

Table 5 Repeatability of the peak area ratios of C4 to C5 of a sample

Measurement Peak area ratio ( C4/C5)
Ist 0.949
2nd 0.947
3rd 0.947
4th 0.947
5th 0.950
Mean 0.948
S.D 0.00140
CV.(%) 0.148

FUIRRA, AMRKEI, LMK ONEATIED XA Frz 27 Al
Mor e~ 7T M% Fig2 77, FUIRNIRONEEMIED B I,
ERRR 2min (HTICHEER A FL O B — 2 DS S, TG
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TG 72 2IREGMAE LIRS 10%~90%) % A F /LT 2T )L
L LT2 % DITOUNT, BB A F/L & BEE A F /L (PEREHEY)E)
O —rimfEk e HIEMEIG L oMBEE kO bDTHY, =
B OEITIERAT 2R EMBARAE B,

R’ = 0.99981

2 /
1.5 /
1 //

-

0 10 20 30 40 50 60 70 80 90 100

Milk fat content(9%)

Peak area ratio
(Methyl butyrate(C4)/1.S.(C5))

Fig. 3 Relationship between methyl butyrate content and milk fat content in
mixed fat. (I.S. = internal standard: Methyl valerate)
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E 7
1a
E Methanol 1. C4(Methyl butyrate)
2. Cé6
1 6 8
1 < 3. ¢Cs8
4.C10
] 5.C12
] 5 6.C14
] Acotic acid 3 7.C16
E 1 lL.s.* 2 oetle 2! I l 8.C18(C18:0,C18:1,C18:2)
l ‘ I l a J L, d.‘u U_‘4A
70 2 4 6 8 10 12 14 16 18 min
L L . A le
0 2 4 6 8 10 12 14 16 18 min
C
A " I l l ALA
0 2 4 6 8 10 12 14 16 18 min
Ll | 1 [\ k I A Lah 1 I A
0 4 [} 8 10 12 14 16 18 min
1€
J l | | l l | [T\ | N
0 2 4 6 8 10 12 14 16 18 min

Fig.2 Gas chromatograms of fatty acid methyl esters derived from single fats and mixed fats with valeic acid methyl ester as an internal standard.
a = Milk fat; b = Hydrogenated soy bean oil; ¢ = Coconut oil; d = Mixed fat (a:b = 7:3); e = Mixed fat (a:c = 7:3)
.S.* = Internal standard
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Table 6  Analytical results of prepared fats (Milk fat & Hydrogenated soy bean oil)

Milk fat content(%o)

Method" Actual Determined S.D. C.V.(%)
A 69.27 0.185 0.267
B 69.94 0.042 0.059
C 69.97 69.78 0.139 0.200
D 69.93 0.114 0.163
A 29.49 0.257 0.873
B 30.05 0.078 0.260
C 29.96 3007 0.177 0.589
D 29.91 0.112 0374
A 14.50 0.062 0.510
B 1501 15.01 0.076 0.426
C ‘ 15.03 0.171 1.139
D 14.99 0.069 0.460

1) Method A (conventional method, determined by analysis of triglyceride composition using method of
least squares.n=9 ) ; Method B (improved method, determined by analysis of triglyceride composition
using method of least squares.n=9 ) ; Method C (determined by analysis of butyric acid content using
interesterification. n=6) ; Method D (determined by analysis of fatty acid methyl ester composition using
interesterification and method of least squares.n=6)

Table 7 Analytical results of prepared fats (Milk fat & Coconut oil)

Milk fat content(%o)

Method” Actual Determined S.D. CV.(%)
A 70.49 0.143 0.203
B 69.98 0.038 0.054
C 6995 70.13 0.365 0.520
D 69.85 0.043 0.061
A 30.05 0.369 1228
B 30.07 0.091 0.302
C 30.00 30.11 0.124 0411
D 29.95 0.134 0.449
A 15.46 0.061 0.3%4
B 15.08 0.046 0.305

15.05
C 14.88 0.040 0.266
D 15.04 0.056 0.369

1) Method A (conventional method, determined by analysis of triglyceride composition using method of
least squares.=9 ) ; Method B (improved method, determined by analysis of triglyceride composition
using method of least squares.n=9 ) ; Method C (determined by analysis of butyric acid content using
interesterification. n=6) ; Method D (determined by analysis of fatty acid methyl ester composition using
interesterification and method of least squares.n=6)
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