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Quantitative determination of milk fat content in mixed fats by gas chromatography

MATSUOKA Natsumi*, OGAWA Hirofumi*, UMAKOSHI Shuichi*, and MATSUMOTO Yoshitsugu*
*Central Customs Laboratory, Ministry of Finance 6-3-5, Kashiwanoha, Kashiwa, Chiba, 277-0882 Japan

For quantitative determination of milk fat content in mixed fats in customs laboratories, the least squares method for

triglyceride composition of fats separated by gas chromatography is used. However, this method requires complicated

calculations and involves the risk of not being able to attain quantitative reproducibility and accurate results. To avoid such

problems, we used a quantitative analytical method using butyric acid, a specific component of milk fat, as an indicator. We

determined the butyric acid content as propyl butyrate by capillary gas chromatography using propyl esterification instead of

methyl esterification, which causes loss of short chain methyl esters during sample preparation. As a result, it was proven possible

to perform a quantitative analysis of milk fat content with minor errors in prepared fats, achieving superior reproducibility .

=
|

AN & & OGS 7 HIRAMIE (LT, NEAMAE &
W9 iE, EICTHEARNLE LT 2106.90 SIS N DA,
FUIE D BRI L - THBUENR R Y, OB ZIIIET
[CREW. E7z, BREMBIZBERELHEOMRMETLH DT
LD, WIEICHEBINET D Z ENEETHY, JEHOER
EREICAT 9 2 EDBBISTICB W TRE L STV 5.

HAE, BBNCB T 2RAHIETROILIEN O E R, FiIcHAY
nv b7 74—l THLNZ N 7V Y NEKOE—7
HEFE L B /N IRIEIC K W FH 2 51 (LUF, TBUATE] Lwv
9.) ZHWTWD. ZOJFETHE, BREWRIZEENDTTO
FEHMIE 2 ATT 2 MENH Y, £z, NV ZUEY Rora<
N7 T LMEHECH D12, EROFBIECIEMENE R T -
TW5.

o ERE L UTIE, M RAg 7 IS5 C b 2R & 15
EE Licmmil (BUF, TERERIE) &))<, IABORERNEN
feadArsa~ 777 (BLF, IGC) L»).) TH#EL, el
BROMK L2 S B/ N GBI L W R D5k (LLT, TIRViBEkLK
Hl WD) REBMBLATWS. BUTHER OGN AR
AMBDFEH R TEATTHLERH Y, 3 syl EORAM
JRICIGE A C& Ao olcxt U, BEEREILRRIELIENS S X AT T
E k<, 3 AU EORGHIECH > CHLERMETH DD
HRMERENFIETHY, EANLIXEEREK o~ 77 41—
IZ & BEEEIED ERAITIC OV TIRAE L TnD D,

—J7, B FHiE GC & BV THATIE, BRI ORI L
IOV CERABEE D Ll 247V, BEERTE It oD 35 & bl LT
IR DREER OEIRENRE L A EANRH D L@E LTV

* B BARL AT T277-0882  THELMATTHI DLE 6-3-5

% 23, ZOLEMENOIENB= AT VEG D FIEE LTRI
L7=Dhs, WARDMB T T—RINIRA F AT AT UL THS.
UL, BEO XS 2EgiElim e a8+ 5ME0 A F LT 2T
M, T AT A OREEEIZ T HEENBKENTZD,
RHYTHD EOWRENRDH Y 3, LUEMIEHATRERE 2.4.1 1280
THEEE ZMIBICEA TERW I R IN TN D 4,

ZD LN ATF VT AT NALHE T E 22O FUEEEIC DWW T
i, AR ATREBE DS ZILICB N T T R LT AT U E
Vs EoflEshTnsg 9. Lavl, YRBRECHEESATH
D OIINENESERR D EB/D DD T 1 )L 2T UALIETH 5 1=
W, BrEONENIRD E R AT 5 (I ZPEERE OUSINRe & A e
BT 2 0ERH L. BoIE, BEMECOWT, = A7 R
HUZ X VAU 2 B 0HEERE L CWD A, ZOHET
BIE KBTSy 7 RO T LEHFERA LB OTHY, EE
EiZdED RN 22T, ABIETIEIOSEEIHERL
T ORERNEIsE 2 7 o e L= 2T UL L, BiBICEUE ST
WHX XY BT U —HT LEER L GC 2 AV HRAMEF O
NENFDERZIT-T28 25, W OO ENESNI-D Tk
T 5.

2. E B

21 HEBRUEE
AN YN
78— A c TEEM, FkHiE
Y DRk, RS
o-vruuR By, KAV U A, ST N T A, B,
1-7ass ) =, ~FY o Rk, FoMise



28

HAIa< h7Z7 4 —IZ X DHIEMOE&SHEIC SN T

T al NURYN
FelE~ 1 B L
2.2 EEBERUVAIESEE

D Rk, BESR(LT
: i 99%, ARDRICH

AE1E : Agilent 7890B (GC)

7T A : DB-5MS (30 mx 0.25 mml.D. x0.25 pum)
HEADIRE  : 250°C

EAE :3ul

A7V M 100:1

#Z A 80°C(3 min)-20°C/min-200 °C(0 min)-10 °C/min

-300°C(5 min)

ok Y : 30 cm/s
s . FID, 250°C
2.3 EEBAE

231 RNEEYEDRE

AWFSETIE, PLHAOMEEN S Z A Téh % DB-5 ik DB-5MS %
FANTOWEAT I 120, WD T A TONMISET 2WE L L
TRALAKSHE (RFEH8-12) ROGERILEY (1,24- MY A F L~
VEUR DoV raRrBy) REERRHLE. CLOWE
1T R T IVAHR KR FE N O VAR UV E S E R Z &7,
Flo, AV E = KGERES T EEE Y 1 L LRI
DETHDLZ b, BEBICHSITHNTE:EZ 2605,
232 EEMOEE
2.32(1) MNEEBRBROFR

2.3.1 TR L7 NIEHEMET 0.0g KOt 1g ZRBID 50ml 2 27 5
ATEFEL, ~F YU TER L HOEENEIFEEH KO
R O NI IR & LTz,

JVISIR 500 pl 2%, BEEARNLT v 7 A X% —CHRELE.
& BICHEE 15 pl, SAFIAEAK 1 ml ZECNZ, Z OERENEIE
EARNT v 7 AI XTI LTz, BorM=IRICEHE Lok,
~FYUBEERRL, MKEREET MU U ATHAKLZHD%E GC
iR & Lz,

2.32(3) BREHDIERK

AT L 19 % 200ml A R T 5 AL, ~FH T
ERLUTHEAEREE Lz, 2E 25 ml AR 7 T A3I2ENEN
1, 2, 3, 4, 6, 8, 10, 12, 14, 16ml £V, HREMFPEELEK
Z25ml oMz i=t, ~XY U TER UEERKRE L. Zh
LEREL, MEET 7 /L & PNAEHEM B OB R O Y — 7 g
s BREBREER L-. 728, E—7 miELE 3 BIORIED
YIfiti & V.
2.32(4) #RLHEERUBRMEORSE

2.32(2UTHE- T 6 MIKDFEIZFHR L, 3 BT OWEZIT,
BoN-E— 7 RS 2.3.2(3) THER L& %2 VT4
RIROEEE Y 7 ©VREZ KD, 7'r L 2T Lo FEMED
MEREITo T2, £, £DO O HO LRIKRIZOWT 5 [HI#E Y 5 Ll
BTV, Mo UMEOMER AT o 72,
2.32(5) EB&MEICHBTIUABHOEE

Table 1 \Z/RHIG T, FUIEMIZHIAE (X—20h, Y mh)
U UTZHEIZOWT, 23.2Q) & EEEOFIETHRL, HEE
fTotz. BoNv—7 LD, RERE AV CEER Y
NVEEAEH L, 23.2(4) TROT-AAENT P OELEE 7 1 LV D
EHE L Y D 2 b CEREIT o7,

Table 1 Mixture rates of prepared fats
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Propy! butyrat
ropylbutyrate o-Dichlorobenzene
1,2,4-Trimethylbenzene
@ L
LA /) I I
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Fig.1  Gas chromatogram of (a)propyl ester derivatives of milk fat and (b)internal standards
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Fig. 2 Calibration curve for milk fat content (1.S.=o-dichlorobenzene)
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Table 2 Reproducibility of 6 samples

Sample No. Propyl butyrate content rate (%)
1 5.71
2 571
3 5.70
4 5.72
5 571
6 5.70
Average 5.71
S.D. 0.0063
C.V.(%) 0.11

Table 3 Repeatability of a sample

Measurement Propyl butyrate content rate (%)

st 571
2nd 5.72
3rd 5.72
4th 571
5th 5.70
Average 571

S.D. 0.0088
C.V.(%) 0.15
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Table 4 Analytical results of milk fat content for prepared fats No.1 and 2
(n=4)

Milk fat content(%)
No. Added fat

Actual Determined  Recoveryrate  C.V.
1 Palm oil 69.42 69.11 99.55 0.032
2 Coconut oil 69.92 69.57 99.50 0.138
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Table 5 Analytical results of milk fat content for prepared fats No.3 (n=4)
Added fat content(%)

Milk fat content(%)

Coconut oil Palmoil ~ Actual Determined Recoveryrate C.V.
49.48 19.50 31.02 31.12 100.33 0.278
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Fig. 3 Gas chromatogram of propyl ester derivatives of fats (I.S. = o-dichlorobenzene)
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