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ABSTRACT: Objective To establish a method for rapid detection of nutritional components in raw milk by milk

composition analyzer. Methods This study used commercial raw milk as the test sample, and based on Fourier
transform infrared spectroscopy (FTIR), it constructed a rapid detection method for 9 parameters such moisture,
protein, fat, lactose, ash, non-fat milk solids, total dry matter, relative density and freezing point in raw milk. The
precision and accuracy of the rapid detection method were evaluated by comparing it with the national standard
detection results. Results The determination results of the milk composition analyzer were as follows: Moisture
86.00%-89.09%, protein 2.52%—4.51%, fat 2.65%—-5.39%, lactose 3.81%—5.40%, ash 0.56%—0.80%, and non-fat
milk solids 6.94%—9.81%. F-test and 7-test were performed on 9 parameters including fat, lactose and non-fat milk
solids. The maximum F-value was 9.00, less than 9.55, indicating no significant difference in precision for the 9
parameters. The maximum 7-value was 20.82, less than 22.327, confirming no significant difference in accuracy for
the 9 parameters. Both the milk composition analyzer method and the national standard method could accurately
determine milk nutritional indicators. The results showed that the precision and accuracy of the established rapid
detection method had no significant differences from those of the national standard method. Conclusion The rapid
detection method for nutrient components in raw milk constructed in this study can be used for high-throughput and
low-cost rapid screening of nutrient components in raw milk. National standard methods should be used as the

benchmark for high-precision scenarios, supervision and admission, while daily monitoring should primarily rely on

rapid detection results from milk composition analyzers.

KEY WORDS: raw milk; rapid detection; F test; T test; Fourier infrared spectroscopy technology
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Table 1 Criteria for sensory evaluation
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Table 2 Quality parameters of raw milk determined by milk composition analyzer
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EVEES . USRS A M AR E ., HARLE 6.

R3 EFRWEENEEIREER
Table 3 Requirements for milk quality index in national standards

GG

AEPRFL

AN 0, =) 0 | Wi /0, nZANL) P /o, ‘l‘-':“‘l“ fo, 8% Wk &5 /o
. K% EABU%  MENI%  FHA% K% ke o FHIR /% BT 1%  HXEE  vkeC
001 87.84+ 3.14+ 3.60+ 4.55+ 0.69+ 8.56+ 12.16x 11.92+ 1.028+ —0.516+
0.02 0.03 0.06 0.02 0.00 0.06 0.02 0.05 0.0006 0.003
002 86.11+ 3.46+ 3.95+ 5.40+ 0.80+ 9.94+ 13.89+ 13.63+ 1.032+ -0.631+
0.02 0.02 0.02 0.02 0.01 0.03 0.02 0.02 0.0006 0.005
003 87.96+ 2.56+ 5.26+ 3.81+ 0.55+ 6.78+ 12.04+ 11.98+ 1.021+ —0.439+
0.07 0.03 0.08 0.02 0.01 0.02 0.07 0.13 0.0003 0.004
004 89.18+ 2.95+ 2.70+ 4.54+ 0.66+ 8.13+ 10.82+ 10.73+ 1.027+ —0.515+
0.07 0.01 0.01 0.01 0.00 0.07 0.07 0.03 0.0006 0.003
005 86.62+ 3.36+ 4.30+ 4.98+ 0.72+ 9.08+ 13.38+ 13.34+ 1.029+ -0.575+
0.08 0.02 0.05 0.01 0.00 0.04 0.08 0.08 0.0003 0.002
006 86.28+ 327+ 4.83+ 4.82+ 0.71+ 8.89+ 13.72+ 13.56+ 1.027+ —0.558+
0.03 0.02 0.02 0.01 0.00 0.04 0.03 0.03 0.0003 0.002

T © 100K 43 L BT RIBCR AN . K 4~5 [l
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Table 4 Comparison of the milk composition analyzer results with the national standard method with F test

wE ks mem o mw o oAw s e STRRT O RIRECT ek
001 6.25 9.00 9.00 2.25 0.00 225 6.25 1.00 1.36 1.00
002 6.25 4.00 225 1.00 1.00 1.00 6.25 9.00 1.00 6.25
003 1.00 9.00 4.00 4.00 1.00 4.00 1.00 3.45 9.00 1.78
004 5.44 1.00 4.00 4.00 0.00 5.44 5.44 1.00 4.00 9.00
005 7.11 4.00 2.78 4.00 0.00 4.00 7.11 7.11 9.00 4.00
006 2.25 4.00 4.00 9.00 0.00 1.78 2.25 1.00 9.00 4.00
x5 IMDONNERSERIEELLR THRE
Table 5 Comparison of the milk composition analyzer results with the national standard method with T test
wE ks mem mw Am gy e BTRRTSTRECIE e
001 5.14 6.56 3.56 4.80 0.96 6.96 7.68 2.40 0.00 0.48
002 3.54 9.30 11.53 1.22 0.00 5.31 6.74 20.82 0.12 0.49
003 4.90 2.19 2.52 8.14 0.39 6.20 10.85 11.24 0.04 0.12
004 2.05 8.57 3.88 8.53 0.78 2.73 6.98 12.40 0.23 0.31
005 3.65 3.88 6.24 2.33 0.78 1.55 13.95 13.95 0.08 0.85
006 1.44 6.20 6.98 3.28 0.55 4.50 1.64 4.37 0.11 0.55

*6 THRSENL

Table 6 Comparison of the dry matter content

AT T T 2y el i

: - o TR BTIR
Gl THIRIE R BT T Wi F W T
001 1.00 0.73 6.25 5.88
002 1.44 0.67 1.00 5.77
003 1.00 0.87 3.45 1.05
004 1.00 0.82 5.45 3.67
005 1.00 1.63 1.00 1.63
006 1.00 3.06 2.25 9.80

3 wgSiie

IR 5 A LR v, 2% P8 5 3 [l [ 17 LD e ] )
b K Jr s i T I A — SE SR B0 R il Y, 90 4RAR, K&
FEl 5 A /NI BIOR o FL B R, FRAEKCFBAIG. BAR R E
TERFIRIF B IR, (HIX—FAR AR — Bt ER
PRIFEACER A B E O R T45 T 2.8 /100 g, A HSPR
B A X FE LRI 7 M A % [ R i I o 45
R, WP FRSEBFITENG R ZES . K9 MR
PROY KT . AR, R FURE. AERRFLIS A SE PR T
AR R E VRS, S5 REIM . FURI kS A
e AMER T &, AR . S AR
FE G bR g REE, R I PRS2 L0 20 A (A PR
R 28 2R o

THy o A LS b, R BR T FL A3 23 B A
FEROAE R, T ek A 46 SR kA
GORAAE B EE2E S, PIRPECHE [R]IR . 0TIk B AL
B 53 HT AR RE 4 SR 2 6] A s AP AE N TE B R, a2
B AR HETL AR AT B0 A5 SR A58 5 LA AT X A5 2 )
BT ST PRy TR A R A 22 Sk, A W RS U
B A P N R RO IR A S PR R . R
AR WfAR 2R 5

AFUE R — R ARRE b, TR, RA 5 TF R
B RE b, ASBESEHE S — R Bl AR A e i T
Y BB I R R S A R B TR TR, WA
HAOIT H SHUL S AFAE N, (A TR 12, 4
ALY S BT AE AN R 2 802 6] 9 38 45 DX, DA ARt
PR HE SR P AORS A A Xt S8 o HESh LIS 70 Hridek
AR, et DA B AR N AT ML o R T FLA
ORI AR RG2S
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