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Rapid detection of core quality indicators in cheese and cheese products by
near-infrared spectroscopy
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(Shanghai Milkground Food Technology Co., Ltd., Shanghai 201506, China)

ABSTRACT: Objective To explore the application areas of rapid detection technology for core quality indicators
in cheese and its products using near-infrared spectroscopy (NIRS), and validating the feasibility of NIRS for rapid
testing of cheese quality parameters. Methods Four types of common processed cheese products (cheese sticks,

cheese slices, cream cheese, Mozzarella) were selected for experimentation and divided into modeling and validation

YRS BER: 2025-03-12
F—EE: FHM(1976—), L, WL, TR, FEHF N 0 R PRSI AR 4. E-mail: mei_li@milkground.cn
BIEIEE: B (1988—), Z, i, g T RN, FLMF5T )7 A R AR . E-mail: lihui_zhi@milkground.cn



52 B dn 2 4 R R I A 4R 55 16 4

sets; modeling experiments were conducted using samples from the modeling set on a single-brand instrument;
synchronous national standard detection and multi-instrument NIRS detection comparative analysis were performed
using instruments from 4 different manufacturers on the validation sets. Results For modeling, multidimensional
prediction models for core indicators (protein, fat, moisture, pH) were successfully constructed by comparing the
modeling mechanisms of algorithms like partial least squares regression (PLSR), with the coefficient of determination
exceeding 0.85. For validation, the average deviations between the NIRS detection results (protein, fat, moisture)
obtained using 4 kinds of NIRS spectrometers on different cheese products and those determined by national standard
methods met equivalence requirements except for the protein deviation (>10%) of Mozzarella on instrument No.1;
precision also met the requirements of national standard methods. Conclusion The application of NIRS
spectroscopy equipment for rapid detection of core quality indicators in cheese and its products is feasible; NIRS
spectroscopy technology can serve as an effective supplement to traditional chemical detection methods for rapid
analysis of cheese composition, offering greater potential for high-efficiency, low-cost, and environmentally friendly
testing.

KEY WORDS: cheese; protein; fat; moisture; near-infrared spectroscopy technology; rapid detection
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Table 1 Evaluation of initial model parameters for detection
Hemy miH OB UhE w2t ZLEhA
R/ 0.845 0.958  0.676 0.988
JiI50il 0.964 0.992  0.893 0.984
RSQ
EAE 0.980 0.990  0.730 0.999
pH 0.916 0.916  0.908 0.504
AR/ 0.825 0.937  0.640 0.982
& i 0.955 0.990  0.838 0.973
RSQV
HEAE 0.975 0.984  0.645 0.997
pH 0.912 0.766  0.869  0.379
AR/ 0.489 0.366  0.245 0.275
& i 0.433 0.205  0.191 0.349
SEC
HEAE 0.340 0.117  0.649 0.127
pH 0.038 0.026  0.030  0.054
R/ 0.507 0.434  0.261 0.327
S & i 0.471 0.223  0.229 0.420
EP
HEAE 0.380 0.143  0.676 0.166
pH 0.029 0.029  0.035 0.060
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Table 2 Comparative data of instrument and national standard
test results (%)

T H FE 15 25 35 4%
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ZLh 1.30 0.90 1.30 1.60
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Wk 4.10 3.20 2.40 4.60

A 6.90 2.20 2.00 3.00

b2 2.70 2.29 2.79 2.13

ZLh 1.50 1.16 1.14 1.50

JIg 13 EPiNi KT 2.70 3.76 1.42 0.95
Wi 4.60 2.47 1.86 4.39

EHME 2.90 2.40 1.80 2.20

Wy 21 1.30 0.95 1.51 2.04

R 2L 1.80 2.34 1.89 1.66
EPiNi KA 2.00 1.35 1.96 1.26

FHLE 2.00 1.80 1.80 1.80
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Table 3 Experimental data of repeatability (%)
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