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Determination of centrifugal sedimentation rate of milk powder

HAO Dan*, RAO Ying, ZHAO Meng, JIN Zhu, HAN Lei, WU Xiao-Hui
(Mengniu Dairy (Ma’anshan) Co., Ltd., Ma’anshan 243000, China)

ABSTRACT: Objective To establish a method for rapid determination of centrifugal sedimentation rate of milk
powder, which is helpful for the rapid and accurate determination of centrifugal sedimentation rate of samples in
order to provide scientific basis for the indirect evaluation of the quality of milk powder. Methods The different
milk power samples were dissolved, standed, water bathed, sterilized. After the samples being centrifuged, the quality
of precipitate was obtained, and the centrifugal sedimentation rate of the milk powder was calculated. Results The
experiment was carried out to investigate the conditions of centrifugal speed, centrifugal temperature, centrifugal
angle and size of centrifuge tube. Through analysis of these data, the optimized experimental conditions were
obtained. Through the detection of 425 good quality of whole milk powder and skim milk powder samples, the
centrifugal precipitation rates of these samples were less than 1.2%. The results of the milk powder centrifugal
sedimentation rate less than 1.2% could indirectly determine the quality of milk powder. Conclusion The method is
simple and easy to operate, the operation of the experiment process does not involve other chemicals, and
experiments require less technical skills of the operator, which can meet the needs of enterprises of different
production scales.
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Table 1 Distribution interval of centrifugal sedimentation rate test results of milk powder (%)

FEAIS B [0.15,0.40) [0.40,0.60) [0.60,0.80) [0.80,1.00) [1.00,1.18]
SR 202 138 7 1 0
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Table 2 Results of centrifugal sedimentation rate under
different centrifuge conditions (n=5)

FEA S BB DUTIER (%) R LTTTER (%)
AHEHLH 1 3.84 1.31
AHEFLH 2 3.86 1.36
E R 2.62 1.52
JBEHEFLH 1 1.12 0.51

R3 TUEHED S (n=5)

Table 3 Analysis of sediment compositions (n=5)
TR O HL(%) R ES L HL(%)

FEAZS

HHR Jig i R Pl
HEFLH 1 95.3 3.38 80.6 17.1
HRFLE 2 93.2 3.42 78.9 16.9
ARELE 3 93.6 3.59 79.3 16.5
Jit gL 1 92.3 4.28 79.6 15.8

3.3 AEIMEE LB FHIZN
TR DA i 1) 50 W A R TR], P R X SIE 36 45 SR = 4E
M, SCIGTEH 50 mL A1 100 mL BRI B0 A5 IR 2.3 4%
AT T BB L ULIE R AN E, FExt H Ut B A A
W, KgER IR 4, 5,
T4 AEBEBLETEUOERERMm=S)

Table 4 Results of centrifugal sedimentation rate with different
centrifuge tubes (n=5)

FE 250 100 mL B0 (%) 50 mL B0 (%)
EER i 1.51 1.34
2 NeFLH 2 2.63 1.42
NRFLK 3 0.37 0.11
JBEREFLRY 1 0.9 0.42

®5 TEESHLETEDES D (0=5)

Table 5 Sediment compositions analysis of different centrifuge

tubes(n=5)

50 mL B0 (%) 100 mL 2.0 (%)

FEAZH
EH=1i Jig Wi BN Jig Wi
EEER 95.3 3.47 75.1 22.7
g3 A 2 91.7 2.72 74.8 23.5
g3 A 3 93.3 3.44 75.5 23.5
Wifg LR 1 93.5 3.88 71.2 23.9
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Table 6 Results of centrifugal sedimentation rate at different
centrifugal temperatures (n=5)

AT 4 C/% 25 C/%
ESEER 1.15 0.89
SRR ) 1.13 0.92
2NRFLK 3 1.17 0.95
AR FLAS 1 0.99 0.61

HIZE 6 AIHL, 25 CAAF N IE A5 R4 4 CHRAFT I
PRI RAF o XPHDTEYI AL S 5T BT AT WL 7.

x71 TRBLEE TR @0=5)
Table 7 Sediment compositions analysis at different centrifugal
temperatures (n=5)

4°C/% 25 C/%
FEAZE R
TR il GHEN il
EER I 88.9 10.0 94.9 2.31
ESE R W) 89.3 9.33 96.3 242
SR i) 89.9 8.58 96.7 1.39
WAL 1 87.2 9.32 95.1 2.81

Wi 6. 7 PULEMAL S b, 45REN] 25 CTE
ORCRIET 4 °C, X ATRE i AR T A W ¥ B i
FBOATR], AT G BRI 25 SR AN R] R 52
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