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Development of Crude Fat Measurement Method in Dried Whole Milk
and Dried Whole Milk-Based Formula Feed

Sakie YASUDA™, Chika SUZUKI? and Ayumi NUMATA™*
("! Fertilizer and Feed Inspection Department, Food and Agricultural Materials Inspection Center (FAMIC),
"2 Fertilizer and Feed Inspection Department, FAMIC (Now Sendai Regional Center, FAMIC))

We have investigated the applicability of Rose-Gottlieb (RG) method and acid hydrolysis and
ether extraction (AH/EE) method for the measurement of crude fat in dried whole milk for feed
and formula feed mainly composed of dried whole milk.

In the AH/EE method, a sample was transferred into atall beaker, dissolved in hydrochloric acid
(4:1), and heated in a water bath of 70 °C to 80 °C for 1 hour. The mixture was then transferred
to a separating funnel, and the liberated fat was liquid-liquid extracted with diethyl ether. Having
washed diethyl ether layer with water, the diethyl ether was evaporated. In the improved AH/EE
method, we changed the amount of water for washing the diethyl ether layer from 20 mL to 60 mL.
Theresidue was dried at 95 °C to 100 °C for 3 hours, and the crude fat was weighed.

In order to improve the operability of the RG method, we changed the container of extraction from
a Majonnier flask to a separating funnel. A sample was transferred into a tall beaker, added with
8.5 mL of water and 1.5 mL of 28 v/v% ammonia water, and heated in a water bath of 60 °C to
70 °C for 15 minutes. The mixture was then transferred into a separating funnel. The tall beaker
was washed with ethanol, diethyl ether and petroleum ether. Then the cleaning solution was
transferred into the separating funnel for liquid-liquid extraction by shake. Subsequently, diethyl
ether and petroleum ether layer were transferred into another tall beaker and evaporated. The
residue was dried at 100 °C to 105 °C for 1 hour, and weighed as crude fat.

RG and improved AH/EE methods were applied to dried whole milk, formula feed mainly
composed of dried whole milk, and reference material respectively. A comparative study of
measured values of these methods was subsequently conducted. The result of the ¢-test was: ¢ (8)
=0.448 and p = 0.666, which did not indicate any significant differences.

We also made the similar comparison between measured values which had been acquired by two
different RG methods: the one using a Majonnier flask and the other using a separating funnel,
both of which had been applied to the same materials mentioned above. The result of the ¢-test
was. ¢ (6) = 2.153 and p = 0.075, which did not indicate any significant differences.

Key words:; crude fat; Rose-Gottlieb method; acid hydrolysis and ether extraction method; dried
whole milk
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Table 1  Ingredients of the formula feed

Proportion

Formula feed types I ngredient types ) Ingredients
0
For suckling pigsl Anima products 98 Dried whole milk, whey protein concentrate,
milk protein concentrate,
Others 2 Dry yesst cel wall, lactic acid bacteria
For suckling pigs 2 Anima products 93 Dried whole milk, dried skim milk, dried whey,
Others 7  Glucose, dry yeast cdl wall, lactic acid bacteria,

fructooligosaccharide syrup, silicon dioxide

For milk replacer for suckling caves  Animd products 95 Dried whole milk, dried skim milk,

Others 5 Glucose, dry yesst cell wall, lactic acid bacteria
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TroE=TK (BEHSER 28%) , =% /) —), g, YoFLroc—T ), alc—T 1k
W7 = ) — )V T7 H LA 3k & V2. ZKIE Milli-Q Integral 5 (Merck Millipore %) (2 X ¥
FERL L7k (JISK 0557 D A3 IS D K) & Hni-.

T )=V TH LA RIK

T )=V T7E LA 1lghETH ) —/WZENLTI00mL & LTz,

W 7E 5 ik

~Va=TEHBEHRGIE (LT I~Ya=7ERGIL] &), )

SIHTEE 1 g ZIEREICE > Tv Y a =7 EIZAN, K85 mL Mz, MELARALIRY IR
WTHRE 2R LT2tR, 7o E=7/K15 mL 2%, 60~70 °C OD/KBHF TL & LR EYE
7R 15 Sy EIINEN L 72 2 v LTz,

=X /=L 10 mL ZMX TRV IEE%, 7=/ =V 7X LAVl 3L =F =T
—7 25 mLaM%x, FCTLHMMLIIEVIREEZ. 3618, AM=—7 /125 mL # %,
FEEICIE D IR %EE L, B (YoFro—F)1 - M= —F/LE) % 200 mL @ h—/L
E—7— (boH L 100~105 °C T 1 Keflszf L, 77— ¥ —HhCllimtt, B % EMEIC
HEoTBWEbLD) ITANT.

~Va=TEIZZZ = AmL Nk, FT1BPHBLIREVIREEL., Y=Frao—T
15 mL 2z, 1M LIEYIRYE, HicaMm=—7/v 15 mL 2z, FFICEY RS
HEEL, FEBEED =L — A —IIMZ D EEE 2 ET- -

WIZ, e b= —h—NOER % 75 °C LU N CTkrZ L, 100~105 °C T 1 Kz L, 7
V=2 — TR, ESEERICEY, RETROREEEZREH L.

7ok, WEEOME % Scheme 11278 L7z,

SRIESHER RG L (LT TR RGIE] L. )

TRl g A EREICE->T100mL O h—LE—H—IZAt, K85mL ZMZ, HT Ak
THERETRE LA BN LR, 7TUE=T7/K15 mL Nz THREHILTELYY, 60~70 °C DK
W TLELENTRERND 15 MM L 2% km Lz,

D F—=LE—I—DONEW%E 200 mL D3RI AN, h—rbE—h—%x% ) —)L 10
mL TH#E L, HIREDREHIMAT 1 oMBLIRVIBEE %, 7=/ =7 XL A R
®3MaEMAT-. wiZ, Y=FLxT—F)L 25 mL CTh—LE—"—%WHL, HiKEDERN
STz, 1M LIV IEEZ. 618, AM=—7 /125 mL Th— A E—T—% %L,
Wk & iRIR = F Iz, FERICIRVIBE-#HEL. e (Y=Frz—TF - ali=—7
JVE) Z5 mL OEBAE Xy hTED, 200 mL O h—/LE—H— (& 57 L 100~105 °C T
1R L, T — 2 —HTitnt, ESAERICES> TEBWeb D) IZANLL.

ORI 7 — 4 mL %, 15 BHEMLIIEVREZ. Y=Fro—7)L 15
mL ZA0%x, 1ML <IRYIEY, TICAM=—7 /1 15 mL Zx, FERICIRD BT 7%
BL, EEZE0 =1 —"—IZhby 58EEZEIZ 24T 7.

WIZ, e b= —h—NOERE % 75 °C LU N ThrZ L, 100~105 °C C 1 Kz L, 7
V=2 — TG, BESEERICEY, REhoREEEZRE B L.

728, WEEOE % Scheme 2 1278 L7z,
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3) EESRIE
FREH M R HER 3 32 D HkIC ko772, = —TFT VBIEREERIEICH WS 3R B 1%, HiE
EBD 300mLEDEDE .
4) BOFREOEEKEEZES LI E (BUF TEoMd Rkl v, )
FARF AT HEUESS 3 B 3.2 O HEMND, = —T VE AR T HKOEEZ 20 mL T 3 [EH1 5 60
mL C3ENZEE L. 7o, TV —T VRS BRIECH W D 20 B 1X, 500 mL
KOLDIZEHL L=,
728, 3) KO 4) OHITEOHEEE % Scheme 3 128 L7,

Sample 1 g (Mojonnier flask)

—add 8.5 mL of water and shake until homogeneous
——add 1.5 mL of 28 v/v% ammonia water

——hest at 60~70 °C for 15 min

——add 10 mL of ethanol and shake

——add 3 drops of phenolphthaein indicator

——add 25 mL of diethyl ether and shake vigorously
——add 25 mL of petroleum ether and shake vigorously

I
Ether layer Water layer

| ——add 4 mL of ethanol and shake vigorously
200 L tall beaker add 15 mL of diethy! ether and shake vigorous
that has been dried and weighed previously m iethyl ether an © wgorc_>usy
——add 15 mL of petroleum ether and shake vigorously

Ether layer Water layer
——add 15 mL of diethyl ether and shake vigorously
——add 15 mL of petroleum ether and shake vigorously
—
Ether layer

——evaporate to dryness under 75 °C
——dry tall beaker a 100~105 °C for 1 hour and weigh after cooling down

Scheme 1  Measurement procedure (Rose-Gottlieb method with Majonnier flask)
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Sample 1 g (100 mL beaker)
——add 8.5 mL of water and stir until homogeneous
——add 1.5 mL of 28 v/v% ammonia water
——hesat at 60~70 °C for 15 min
200 mL separaring funnel
——put content into 200 mL separating funnel
——wash the beaker with 10 mL of ethanol and put content into 200 mL separating funnel
—add 3 drops of phenolphthalein indicator
——wash the beaker with 25 mL of diethyl ether, put content into 200 mL separating funnel and shake vigorously
——wash the beaker with 25 mL of petroleum ether, put content into 200 mL separating funnel and shake vigorously
|
Ether layer Water layer
| —add 4 mL of ethanol and shake vigorously
200 mL tdl beaker ] ]
. . ) ——add 15 mL of diethyl ether and shake vigorously
that has been dried and weighed previously )
add 15 mL of petroleum ether and shake vigorously

[ I
Ether layer Water layer

| ——add 15 mL of diethyl ether and shake vigorously
——add 15 mL of petroleum ether and shake vigorously

[
Ether layer

——evaporate to dryness under 75 °C
L——dry tall beaker a 100~105 °C for 1 hour and weigh after cooling down

Scheme 2 Measurement procedure (Rose-Gottlieb method with separating funnel)
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Sample 2 g (100 mL beaker)

——add 2 mL of ethanol

——add 20 mL of hydrochloric acid-water (4:1)

——nhesat at 70~80 °C for 1 hour

200 mL separating funnel (separating funnd A)

——put content into separating funnel and wash with 10 mL of ethanol
——wash with 25 mL of diethyl ether

——add 75 mL of diethyl ether and shake vigorously

put diethyl ether layer into 300 mL Water layer
separating funnel (separating funnel B) * containing 20 mL "% of water ——add 50 mL of diethyl ether and shake vigorously
[
Diethyl ether layer Water layer

——add 50 mL of diethyl ether and shake vigorously

[
Diethyl ether layer Water layer (waste)
|

——shake vigorously and throw away water layer

—add 20 mL"Z of water and repeat same procedure twice
——pour through funnd (cotton pledget packed in its stem) into

weighing flask that has been dried and weighed previously
——recover diethyl ether by rotary evaporator
——dry weighing bottle or flask at 95~100 °C for 3 hours and weigh after cooling down

*1: use a500 mL saparating funnel in the improving method
*2: wash the diethyl ether layer with 60 mL of water and repeat washing two more times

Scheme 3  Measurement procedure (acid hydrolysis and ether extraction method and its
improving method)

3 WRERUBE
3.1 BORIED = — T VBT KB OE NI X D g

AR & T o T BRI R IE B O RG IEIZ L 5 JIEE % ik U7l 1L, Mo ffiEn RGIEL D b
EOWHEMEZ R L, WEBICAEERENRD LN Y. ZoFRKRE LT, BOMIETIZSRY N
KEEBIZZ—TIWEBIZIEALTNATD EEZEX NI LG, BORIEDO T —T VI8 % BEd
TOHKOBEEERLT Z IR, BIFET 20 ERETCERVWIHER T 2L, £2T,
Pt 2 KOEE 2.3 O 4R LIZBOMEBEO LBV AR L, Table 2 (28 L7z 9 FEHOR
EEOHLEN % RG 15K O\ 3 iRt BIE CTHIE LT RGIE & O BT 21T 72,

ZORERIZ Table2 D LB Y TH Y, RGIEK ORI BIEIC L DREMIZOWT t-MEZ 1T
STAER, 1(8) =0448, p=0666 THY, AELEFTBDOLNRN-oT-. ZOREND, By
fREO T —T VBOWF /K20 mL T3EMNHK60 mL TI3ENZEETHZ L2k, MiofiE
ETEHRETE R ST DMMNREIN TSI LD EE X LT,
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Table 2 Content of crude fat measured by Rose-Gottlieb method
and acid hydrolysis and ether extraction method (improving method)

Rose-Gottlieb method Acid hydrolysis method Ratio of the measured value
Sample types (improving method) (a<.:id hydrolysis method
Crude fat® RSD” Crude fat® RsD” (improving method)

(%) (%) (%) (%) /Rose-Gottlieb method)
Dried whole milk 3 26.55 0.2 26.46 01 0.997
Dried whole milk 5 25.90 0.2 25.97 10 1.003
Dried whole milk 6 26.32 0.2 26.55 0.5 1.009
Dried whole milk 7 2543 0.0 2543 0.3 1.000
Dried whole milk 8 25.83 0.2 25.76 01 0.997
Formula feed for suckling pigs 1 20.86 0.4 20.89 0.5 1.001
Formula feed for suckling pigs 2 20.01 0.2 20.01 12 1.000
Formt:(lgfieskfgg T!“'i/;p'acer 20.63 01 20,62 09 0.999
Reference material 20.18 0.4 20.16 0.0 0.999

a) Mean (n = 3)
b) Relative standard deviation of repeatability

3.2 RG{ETHEM T 2 IR H A 2R O Mg
$AARDIE, RG IEDIENHIHARE LT~V a =T H42HH L0, OWEOwERAMEEZ KT 5
T2, BRRRIE L [FARICIRMG AR & L Coiim 232 2.3 @ 2R L2kt
RG et Lz, 7 BEORBOHIEN 2~ a =7 % RG LR ORI RG 15 THIE Lk
LR RIT Table 3D LBV Tholz. vV a =7 RG IEKONIR} RG EORIEMEICH
WT -RREZRIT o T fE %, 1(6)=2153, p=0.075 THV, AERETRD NIRRT,

Table 3  Rose-Gottlieb method with Majonnier flask and separating funnel

Rose-Gottlieb method Rase-Gottlieb method
with Majonnier flask with separating funnel Ratio of the meastred value
Sample types (Majonnier flask
Crude fat” RSD;” Crude fat? RSD;” fseperating fumnel)
(%) (%) (%) (%)
Dried whole milk 1 25.46 01 2531 0.2 1.006
Dried whole milk 3 26.55 0.2 26.50 0.2 1.002
Dried whole milk 4 26.43 0.2 26.14 0.2 1.011
Dried whole milk 5 25.90 0.2 25.87 0.2 1.001
Formula feed for suckling pigs 1 20.86 0.4 20.70 0.4 1.008
Formula feed for suckling pigs 2 20.01 0.2 20.11 0.2 0.995
Formula feed for milk replacer for suckling calves 20.63 01 20.46 01 1.009

PLEDORERN S RG ER O R RIEO JEMOPEMIZIAE THI EEx LN, £,
RG I THMT 2 IENHIHARZ, v~V a =T EROBEFRFONTRLOHEHARETHL LEZD
iz,

IhoDZ EnD, RG IEKVEFEBIEDONT IS EE ST EE~DOBEHNAIRETH D L E
R HAIDDY, BEIZHDE AT MBI S 4L, ERNOEEGHTIZIE K W H LTV D B0 fRiE 72 R
LU 7B o i RIEDS, fB T BRE~DOINEIC K VB L FIETH L LB BT,
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4 F&®H

ERE K NEIEM L A2 FREHE T 2R GEEHT I W T, RG 15K O iR 1E O R E M2 iR L
722 A, UTORENE O
1) OO —T VEOWEEZ/K20 mL T3EMNHK60mL TIENZEFTHZ EIZLY RG
15 & RSO EMASE DT,
2) RGN O RS BIEIC XD HEMHICHOWT -REZIT o 725, ¢ (8) =0.448, p=0.666 T
&Y REMICHERETRD G ol.
3) RGIEIZHOWT, ~Va=TE2HHLEZHA N HRIE2HBERLEZEA L ZHEL rREE
fTol=fE®, t(6)=2153, p=0.075 TH Y HE f ICABREZETRD NN T2,
4) RG {ELVBEMREBIEDO TN b EE T EE~OBEH N TH D EEZHNDHH, BEIC
FRER oy M FEVE ISR S 4, ERN ORI HTICIA < W AL TV D B ik % B Lo itk B
BN, R R E~OIEIC L VB L FIETHDE EEZ 2 bNT.
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