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Additional Consideration and Collaborative Study of Measurement Method of Crude Fat
in Dried Whole Milk and Formula Feed Including Dried Whole Milk

Chika SUZUKI "

(" Sendai Regional Center, Food and Agricultural Materials Inspection Center)

This paper presents the result of a collaborative study I have conducted for validating the
measurement of crude fat in dried whole milk for feed and formula feed including dried whole milk.

A sample was transferred into a tall beaker, added 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 extracted with diethyl ether. Having washed diethyl ether layer with water, the
diethyl ether was evaporated. The residue was dried, and the crude fat was weighed.

A collaborative study was conducted by twelve laboratories using dried whole milk, formula feed
for suckling pigs, milk replacers for suckling calves, and milk replacers for suckling calves and
suckling pigs. The resulting repeatability and reproducibility in the form of relative standard
deviation (RSD; and RSDgr) were less than 2.0 % and less than 4.1 % respectively. The HorRat
were less than 2.0.

This method was thus validated as useful for inspection of crude fat in dried whole milk for feed
and formula feed including dried whole milk.

Key words: crude fat; acid hydrolysis and ether extraction method; dried whole milk; collaborative
study
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Table 1  Compositions of the formula feed

Formula feed types Ingredient types Pro([;)r)tlon Ingredients
0
For suckling pigs Grains 2 Wheat flour, dextrin, starch, potato starch
Oil seed meal 2 Wheat gluten enzyme degradation
Animal products 76 Dried skim milk, dried whole milk, whey protein concentrate, casein
Others 20 Glucose, vegetable oil, fructose, lactose, yeast extracts, calcium
carbonate, lecithin, silicate, bread yeast, licorice extracts, dry yeast
cell wall, egg powder, stevia, Bacillus coagulans , oligosaccharide,
dextran fermentation by-product concentrate, silicic anhydride,
bentonite, citric acid, lactic acid, feed yeast, medium chain fatty
acid calcium, milk thistle extracts, Saccharomyces cerevisiae
boulardii, vegetable hardened oil, feed additives
For milk replacer Grains 3 Dextrin, potato starch, corn starch
for suckling calves 1 Animal products 65 Dried skim milk, dried whole milk, whey protein concentrate, casein
Others 32 Vegetable oil, lactose, silicic anhydride, lecithin, licorice extracts,
brewers yeast, bread yeast, egg powder, lactoferrin concentrate,
glucose, stevia, salt, calcium carbonate, zeolite, lactic acid bacteria,
butyric acid bacteria, oligosaccharide, saccharification bacteria,
natural aluminum silicate, galacto-oligosaccharide, garlic powder,
cumin powder, thyme, licorice powder, feed additives
For milk replacer Grains 1 Dextrin, potato starch, corn starch
for suckling calves Animal products 88 Whey protein concentrate, dried whole milk, dried skim milk, casein
and suckling pigs Others 1 Vegetable oil, lactose, egg powder, licorice extracts, brewers yeast,
bread yeast, glucose, stevia, calcium carbonate, zeolite, lactic acid
bacteria, butyric acid bacteria, oligosaccharide, saccharification
bacteria, lecithin, silicic anhydride, natural aluminum silicate,
galacto-oligosaccharide, feed additives
212 A K

) 7oE=7TK (BESEL 28%) , =X /) —N, Hg, voFrz—T)1, All=—T1K
W7z ) — V7 X LA 3k Z V7=, JKiX Elix Essential 5 (Merck Millipore ) (2 X 0 %
L= KK (JISK 0557 O A3 IZEEnN5K) &A=,



86 fREHRF LS Vol. 45 (2020)

2) T /=T H LA URK
Tz )=V T R LA gk ) —)VIZEREMLT100mL & L7z,
2.1.3 HIEFHE
1) RG i

TR g Z EfEICE > Ty P a =T HICAR, K8S5mL Zi1zx, MMELRNHIRY EE
THEIZEN L%, TUE=7T/K 1.5 mL %, 60~70 °C OKBEHFTL X EXRVIEE
236 15 BN U 7 i LTz,

X )= 10mL 22 TRVIEET-%, 7=/ — V77X LA VRBRI BRIV T LT —
TA25mL ZMz, FTIoMBLIEYIREZ. 512, AM=—7/125mL #x, A
IRV IEE-#EEL, g (=2 Flro—T1 - Gile—7)VE) % 200 mL ® h—/L B —
— (BB T 100~105 °C T 1 KR L, TV 7 — X —F CThltmtk, ES & EHEICE-
TBWEbHD) IZANTZ.

v Va=mTEICEY )= 4mL 2Nz, FPCTISHEELIIEVIREL. Y=FLr=—7 1
15SmLZMx, 1M LIEYIRYE, BICAB=—7/V 15 mL # 1%, [FERICEKY RE-%
HEL, FEEEo b= —n =12z 58EL 2 BT 72

WIZ, oD == —NOEEA 75 °C LI FThEL, 100~105°C T 1 RFHEzERL, 7
V=X =T, EXEEMRICED, RERORIEEEZRE L.

7ok, MEEOWE % Scheme 1 1278 L7z,

Sample 1 g (Mojonnier flask)

——added 8.5 mL of water and shook until homogeneous
——added 1.5 mL of ammonia water

——heated at 60~70 °C for 15 min

——added 10 mL of ethanol and shook

——added 3 drops of phenolphthalein indicator

——added 25 mL of diethyl ether and shook vigorously
——added 25 mL of petroleum ether and shook vigorously

I
Ether layer Water layer

| . ——added 4 mL of ethanol and shook vigorously
200 mL tall beaker that has been dried . )
——added 15 mL of diethyl ether and shook vigorously

and weighed previously )

——added 15 mL of petroleum ether and shook vigorously

[ |

Ether layer Water layer
| —added 15 mL of diethyl ether and shook vigorously
——added 15 mL of petroleum ether and shook vigorously
—
Ether layer

——evaporated at <75 °C
——dried tall beaker at 100~105 °C for 1 hour and weighed after cooling down

Scheme 1 Measurement procedure (Rose-Gottlieb method)
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Sample 2 g (100 mL beaker)

——added 2 mL of ethanol

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

——heated at 70~80 °C for 1 hour

200 mL separating funnel (separating funnel A)

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

——added 75 mL of diethyl ether and shook vigorously

I
Diethyl ether layer Water layer

I
500 mL separating funnel (separating funnel B) ——added 50 mL of diethyl ether and shook vigorously

containing 60 mL of water

[ |
Diethyl ether layer Water layer
I

added 50 mL of diethyl ether and shook vigorously

Diethyl ether layer
|

——shook vigorously and threw away water layer

——added 60 mL of water and repeated same procedure twice
——poured through funnel (cotton pledget packed in its stem) into
weighing flask that has been dried and weighed previously

——recovered diethyl ether by rotary evaporator

——dried weighing bottle or flask at 95~100 °C for 3 hours and weighed after cooling down

Scheme 2 Measurement procedure
(Acid hydrolysis-ether extraction method (modified method))
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Table 2  Compositions of the formula feed

. Proportion )
Formula feed types Ingredient types %) Ingredients
(V]
For milk replacer Animal products 95 Dried whole milk, dried skim milk
for suckling calves 2 Others 5 Glucose, dry yeast cell wall, lactic acid bacteria
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Table 3  Content of crude fat measured by Rose-Gottlieb method and
acid hydrolysis-ether extraction method (modified method) and f-test results

Rose-Gottlieb method Acid hyfIIOIYSiS method Ratio of the measured value
Sample types (modified method) (acid hydrolysis method alie Significant
. valu .
Crude fat” RSD,” Crude fat” RSD,” (modified method) P difference
(%) (%) (%) (%) /Rose-Gottlieb method)
Formula feed for suckling pigs 10.02 0.51 10.07 0.88 1.005 0.319 No
Formula feed for milk repla
orm .ee or replacer 30.69 0.03 30.75 0.30 1.002 0.429 No
for suckling calves 1
Formula feed for milk replacer 18.14 034 18.07 0.1 0,99 i “

for suckling calves and suckling pigs
a) Mean (n = 3)
b) Relative standard deviation of repeatability
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Table 4-1  Collaborative study for crude fat (1)

Dried whole milk 1 Dried whole milk 2 FormulzT feec'i
Lab. No. for suckling pigs
(%) (%) (%)
1 27.05 26.64 25.82 25.87 10.12 10.67°
2 26.84 26.86 25.70 25.74 10.19 10.28
3 26.77 26.92 26.15 26.31 10.00 10.13
4 25.329 25.49° 25.23 24.99 11.03 11.21
5 27.18 26.33 26.02 25.66 10.21 10.41
6 24.39" 25.64" 23.59” 24.37” 9.835 9.765
7 27.08 26.97 25.91 25.77 9.930 9.932
8 26.76 26.92 25.74 25.95 10.52 10.28
9 26.86 26.78 25.59 25.42 10.40 10.23
10 26.98 26.96 25.59 25.51 10.00 9.905
11 25.13% 23.24% 25.74 25.44 10.36 10.29
12 27.09 26.60 26.14 25.53 9.520 9.522
No. labs® 12 11 11
No. outliers” 0 1 1
Mean value (%) 26.37 25.72 10.18
RSD,? (%) 2.0 0.73 0.94
RSDr" (%) 3.8 1.2 4.1
PRSDR” (%) 1.9 2.0 2.8
HorRat 2.0 0.62 1.5

a) Data excluded by Cochran test

b) Data excluded by single Grubbs test

¢) Not excluded by single Grubbs test, as more than 2/9 of the laboratories flagged for removal.

d) Not excluded by paired Grubbs test, as more than 2/9 of the laboratories flagged for removal.

e) Number of laboratories retained after eliminating outliers

f) Number of outlier laboratories removed in parentheses

g) Relative standard deviation of repeatability within laboratory

h) Relative standard deviation of reproducibility between laboratories

i) Predicted relative standard deviation of reproducibility between laboratories calculated from the modified

Horwitz equation
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Table 4-2  Collaborative study for crude fat (2)
Formula feed Formula feed Formula feed for milk
Lab, No. for milk replacer for milk replacer replacer for suckling calves
for suckling calves 1 for suckling calves 2 and suckling pigs
(%) (%) ()
1 30.69 31.00 19.63 20.41 18.11 18.05
2 30.47 30.33 19.90 19.95 18.02 17.91
3 32.58 32.93 19.40 19.35 20.99" 21.78"
4 31.17 32.03 20.03 19.90 17.49 16.90
5 30.86 30.53 19.54 19.78 18.27 18.42
6 29.71 29.10 18.67 18.55 17.30 17.37
7 30.04 30.33 19.38 19.89 18.45 18.15
8 30.73 30.45 20.72 20.16 18.32 17.53
9 30.06 30.02 20.01 19.97 17.56 17.63
10 30.55 30.57 20.07 19.92 18.16 18.13
11 29.33 29.89 18.82 18.93 16.61 17.56
12 30.43 29.43 19.66 19.72 18.65 18.42
No. labs” 12 12 11
No. outliers” 0 0 1
Mean value (%) 30.55 19.68 17.86
RSD;” (%) 1.1 1.2 1.7
RSD:” (%) 3.1 2.7 3.0
PRSDR” (%) 1.8 2.3 2.4
HorRat 1.7 1.2 1.3

a) Data excluded by single Grubbs test

b) Number of laboratories retained after eliminating outliers

¢) Number of outlier laboratories removed in parentheses

d) Relative standard deviation of repeatability within laboratory

e) Relative standard deviation of reproducibility between laboratories

f) Predicted relative standard deviation of reproducibility between laboratories calculated from the modified

Horwitz equation
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