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Development of Measuring Technique for Somatic Cell Count in Raw Milk by
Spectroscopy

C. H. Choi Y. J Kim K S Kim T, H Choi

The objective of this study was to develop models to predict SCC (somatic cell count) in unhomogenized milk by visible
and near-infrared (NIR) spectroscopic technique. Total of 100 milk samples were collected from dairy farms and preserved
to minimize propagation of bacteria cells during transportation. Reductive reagents such as methyl red, methylene blue,
bromceresol purple, phenol red and resazurin were added to milk samples, and then colors of milk were changed based on
SCC of milk. For optimal reductive reagents, reaction time was controlled at 3 level of reaction time. A spectrophotometer
was used to measure reflectance spectra from milk samples. The partial least square (PLS) models were developed to predict
SCC of unhomogenized milk. The PLS results showed that milk samples with reductive reagents had a good correlation
between predicted and measured SCC at 5 minutes of reaction time in the visible range. The PLS models with resazurin
reagent had the best performance in 400~600 nm. The prediction results of milk samples with resazurin had 0.86 of
correlation coefficient and 14,184 cell/mL of SEP.
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Fig. 1 Schematic of experiment condition for spectra measurements.
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Fig. 2 Sample cell, reflectance plate (left) and horizontal type spectrophotometer (right) for reflectance spectra measurements.
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Grade Somatic cell count | Number of samples Avg. Min. Max. Std. Dev.
1 grade < 200,000 38 123,750 15,000 188,000 28,528
2 grade < 350,000 22 255,123 240,000 332,000 15,812
3 grade < 500,000 18 310,231 362,000 454,000 18,412
4 grade < 750,000 12 612,523 521,000 705,000 31,233
5 grade = 750,000 10 1,124,571 810,000 1,322,000 102,412

Total 100 344,954 15,000 1,322,000 282,775
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Fig. 4 Absorbance spectra of raw milk with resazurin at different reaction time.
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Fig. 5 Absorbance spectra of raw milk with resazurin by difference of SCC grade.

Table 2 PLS results for SCC in milk at different reductive reagents and reaction time.

Reaction . Wavelength Calibration Prediction
time Reductive reagents (nm) C R SEC R SEP

- Raw 400~800 10 0.55 365,151 0.50 338,153
methyl red 400~800 8 0.65 288,658 0.56 295,454
methylene blue 500~800 9 0.66 275,685 0.58 288,546
0 min bromcresol purple 500~800 8 0.58 305,111 0.51 312,151
phenol red 500~800 8 0.59 312,187 0.52 333,185
resazurin 700~900 8 0.70 258,151 0.66 285,152
methyl red 500~900 11 0.88 181,588 0.86 188,158
methylene blue 400~800 10 0.87 192,179 0.85 192,185
5 min bromeresol purple 500~800 10 0.65 282,358 0.58 292,655
phenol red 500~800 9 0.68 298,577 0.62 301,587
resazurin 500~800 8 0.93 155,158 0.90 165,152
methyl red 400~700 13 0.71 277,949 0.68 289,545
methylene blue 500~900 15 0.70 258,187 0.69 268,157
10 min bromcresol purple 600~800 12 0.66 299,225 0.61 301,518
phenol red 400~900 12 0.61 289,750 0.60 299,151
resazurin 400~800 12 0.75 271,414 0.71 288,254

Number of calibration: 50 Number of prediction: 50
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