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ABSTRACT

The SCC of individual cows plays an important role 
in the assessment of udder health. Until now, individual 
milk samples have been required to determine the SCC 
of each cow. This study introduces a novel measurement 
method that uses the genetic information of individual 
cows to identify them within a shared bulk milk sample. 
The Genocells method applies DNA chip technology and 
genotyping data originally generated for breeding pur-
poses. Using this approach, individual SCC values for 
all cows in a herd can be estimated from a single bulk 
milk sample. The first part of the study investigated how 
many bulk milk samples are required to obtain reliable 
individual SCC estimates. In the second part, results 
obtained with the Genocells method were compared 
with SCC values from individual milk samples collected 
during routine monthly milk recordings. The Genocells 
method showed no significant differences in an intra-
assay comparison, in which 10 samples from the same 
bulk milk were analyzed. When compared with SCC 
results from individual milk samples, significant differ-
ences were observed only when SCC values were below 
100,000 cells/mL. Overall, Genocells results showed a 
strong correlation with individual sample results, with 
81.5% of values assigned to the same SCC class as those 
obtained from individual milk samples collected on the 
same day. Because of the substantially reduced sampling 
effort, the Genocells method represents a promising ap-
proach for monitoring individual udder health in dairy 
herds. The ability to derive individual SCC values for 
all cows from a single bulk milk sample constitutes a 
clear advantage over conventional methods that rely on 
individual sampling.
Key words: individual somatic cell count, genetic 
analysis, bulk milk sample

INTRODUCTION

Good udder health monitoring is considered a key 
factor for successful dairy production. In addition to 
determining the incidence of clinical mastitis and detect-
ing specific microbiological pathogens causing mastitis, 
SCC analysis is an important parameter for monitor-
ing udder health in dairy herds. The SCC of individual 
cows is used as an indicator of the level of inflamma-
tion present, whereas the SCC of a dairy herd serves as 
a parameter reflecting general udder health within the 
herd. Elevated SCC levels represent unused performance 
potential, as cows with higher cell counts typically have 
lower milk yields (Hand et al., 2012; Cinar et al., 2015; 
Chen et al., 2021) and poorer reproductive performance, 
including lower conception rates and an increased risk of 
abortion (Pinedo et al., 2009; Löf et al., 2014; Barbosa et 
al., 2018). It is therefore important to monitor SCC levels 
of individual cows frequently to recognize rising SCC 
levels as early as possible, because early treatment has 
a higher likelihood of success (Kortstegge et al., 2024).

The first tool for SCC measurement was manual cytol-
ogy, which has high accuracy but is also time-consuming 
and expensive (Sun et al., 2023). In Germany, most dairy 
cows are monitored through monthly milk recordings 
(MR), using an individual milk sample from each cow to 
determine milk components such as fat, protein, urea, and 
SCC by flow cytometry (FC). This method is based on 
the characteristic light scattering of fluorescent-labeled 
somatic cell populations (Redelman et al., 1988; Rivas 
et al., 2001; Feng and Zheng, 2005). Reported correla-
tions between FC and microscopic methods range from 
r = 0.90 to 0.91 (Feng and Zheng, 2005) to r = 0.97 to 
0.99 for preserved and refrigerated milk (Gonzalo et al., 
2003). However, if milk is not preserved and stored at 
room temperature, correlations are significantly lower (r 
= 0.71–0.92; Gonzalo et al., 2003). Although both meth-
ods are therefore comparable (Feng and Zheng, 2005), 
they share disadvantages, including high costs per sample 
because of the need for individual samples and the risk 
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of confounding intact cells with cytoplasmic granules or 
dead cells (Sun et al., 2023). Another well-established 
method is the California Mastitis Test, which is more 
practicable in a farmer’s daily routine; however, it only 
indicates tendencies and does not provide accurate SCC 
values (Huang and Kusaba, 2022; Sun et al., 2023).

To reduce time demands and administrative effort for 
farmers, a new method has been developed that allows 
determination of SCC for individual cows by genetic 
analysis of a single bulk milk sample. Provided that all 
cows in the herd are genotyped, somatic cells within the 
bulk milk can be differentiated using a DNA microarray 
technique. For individual differentiation, it is not neces-
sary to know the entire genomic sequence of each cow, 
but only several thousand SNPs, representing substitu-
tions of a single nucleotide at specific genomic positions. 
As cows, similar to humans, have a diploid genome, 3 
possible combinations exist for each SNP. These can be 
visualized using fluorescent-labeled target sequences 
and converted into numerical values. Previous studies 
have shown that a DNA chip containing 50,000 SNPs is 
sufficient to distinguish between up to 100 cows (Blard 
et al., 2012). This approach results in a list indicating the 
percentage of DNA each cow contributes to the bulk milk 
sample. When this percentage is related to the individual 
cow milk yield within the bulk milk, the SCC of each 
cow can be calculated from the bulk milk sample. This 
method is commercially known as Genocells. The objec-
tive of the present study is to compare the Genocells 
method with the standard FC method based on individual 
milk samples under practical conditions.

MATERIALS AND METHODS

To verify the reproducibility of the Genocells method, 
an intra-assay trial with repeated measurements was con-
ducted. On a farm with 60 cows, 10 bulk milk samples 
were taken within 5 min from the same bulk tank. In a 
second step, Genocells results were compared with FC 
results from monthly MR data obtained from 4 separate 
dairy farms in southern Germany. The farms had herd 
sizes ranging from 62 to 85 cows and used freestall hous-
ing systems. The predominant breeds were Simmental 
and Brown Swiss. Cows were milked twice daily in milk-
ing parlors equipped with automatic milk yield measure-
ment. Farmers were instructed to collect one bulk milk 
sample per month over a 1-yr period on the same day that 
MR sampling took place. Because of operational issues, 
such as time pressure during harvest season or prolonged 
transport times, only 36 bulk milk samples could be ana-
lyzed using the new genotyping method. These results 
were compared with data from 1,636 individual milk 
samples collected from 354 cows.

Bulk milk samples were collected after all cows in the 
herd had been milked at least once on the respective day. 
Before milk collection, the storage tank was cleaned to 
minimize the risk of cross-contamination with previously 
collected milk. After completion of milking, the bulk milk 
was stirred for 3 min to ensure homogeneity. The first 2 
to 3 L of milk were discarded to remove any potentially 
unmixed milk. Subsequently, ~20 mL of bulk milk was 
collected and stabilized by mixing with 100 µL of dried 
Bronysolv in milk sample containers (Alfred Schiechel 
ANA.LI.TIK. e.U., Austria; 90.062.005). Samples were 
stored in a cool, dry place until collection by postal ser-
vice, with shipping times ranging from 2 to 6 d. To en-
sure adequate sample quality after prolonged transport, 
the pH value was measured upon arrival at the laboratory, 
and samples with a pH below 6.40 were excluded from 
further analysis. Upon arrival at the laboratory of Milch-
prüfring Baden-Württemberg e.V., samples were heated 
to 40°C. One milliliter of milk was transferred to a cen-
trifuge tube and centrifuged at room temperature for 2 
min at 500 × g using a ThermoFisher Scientific MicroCL 
21 centrifuge. From the resulting sample, 200 µL were 
collected from the bottom layer and used for genome 
extraction. The remaining milk was used to determine 
the SCC of the bulk milk sample using an FTS/FCM 500 
combi analyzer (Bentley Instruments, MN). The DNA ex-
traction was performed using the NucleoMAG Tissue Kit 
(Macherey-Nagel), following the manufacturer’s stan-
dard protocol. Briefly, 200 µL of milk was mixed with 
25 µL SDS/proteinase K solution (buffer T1) and 200 
µL lysis buffer (T1) and centrifuged at room temperature 
for 15 s at 1,500 × g. Samples were incubated for 1 to 
3 h at 56°C to achieve complete lysis. After centrifuga-
tion at room temperature for 5 min at 5,600 × g, 225 
µL of the lysate was transferred to a square-well block. 
Subsequently, 24 µL NucleoMag B-Beads and 360 µL 
binding buffer (MB2) were added to each well. Samples 
were mixed by pipetting 6 times and shaking for 5 min at 
room temperature. Magnetic separation was achieved by 
placing the block on a NucleoMag SEP magnetic separa-
tor for 2 min, after which the supernatant was discarded. 
The beads were washed with 600 µL wash buffer (MB3) 
per well and shaken for 5 min to resuspend the beads, 
followed by another 2-min magnetic separation and re-
moval of the supernatant. This washing step was repeated 
using wash buffer MB4. After a further 2-min separation, 
900 µL wash buffer MB5 was added and incubated for 45 
to 60 s while still on the magnetic separator, after which 
the supernatant was discarded. Following removal of the 
block from the magnetic separator, 50 to 200 µL elution 
buffer (MB6) was added and mixed by shaking for 5 to 
10 min at 56°C. In the final step, magnetic separation 
was performed once more for 2 min, and the supernatant 
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containing purified DNA was transferred to a suitable 
collection tube.

Genotyping was performed using the Infinium HTS 
Assay (Illumina). First, 4 µL of purified DNA was mixed 
with 20 µL Multi-Sample Amplification Mix 1 and 4 µL 
of 0.1 N sodium hydroxide (NaOH) in the appropriate 
wells of a midi plate. After sealing, the plate was vor-
texed at 1,600 rpm for 1 min and pulse-centrifuged at 280 
× g at room temperature using a Rotina 420R centrifuge 
(Hettich, Tuttlingen, Germany). Following a 10-min 
incubation at room temperature, 34 µL Multi-Sample 
Amplification Mix 2 and 38 µL Multi-Sample Amplifica-
tion Master Mix were added to each well. The plate was 
resealed, vortexed, pulse-centrifuged, and incubated in 
an Illumina Hybridization Oven for 20 to 24 h at 37°C. 
On the following day, after pulse centrifugation at 50 
× g at room temperature for approximately 5 s, 25 µL 
fragmentation solution was added to each well. After 
vortexing and centrifugation, the plate was incubated on 
a preheated heat block for 1 h at 37°C. Subsequently, 
50 µL precipitation solution was added, followed by 
vortexing and incubation for 5 min at 37°C. After pulse 
centrifugation at 280 × g for 1 min at room temperature, 
155 µL 2-propanol was added, and the plate was sealed 
with a new cap mat. After inversion of the plate 10 times, 
the plate was incubated at 4°C for 30 min and then cen-
trifuged at 3,000 × g for 20 min at room temperature. The 
plate was immediately inverted over an absorbent pad to 
remove the supernatant, left inverted for ~1 min, and air-
dried at room temperature for 1 h. The precipitated DNA 
was resuspended in 23 µL resuspension, hybridization, 
and wash solution (RA1) and incubated for 1 h at 48°C. 
After vortexing and pulse centrifugation, the DNA frag-
ments were prepared for hybridization on BeadChips. 
The plate was heated to 95°C for 20 min to denature the 
DNA, then cooled at room temperature for 30 min. After 
pulse centrifugation, 14 µL of each sample was applied to 
the appropriate section of a preprepared BeadChip with 
400 µL humidifying buffer. BeadChips were placed in 
hybridization chambers and incubated at 48°C for 24 h. 
Following hybridization, BeadChips were washed twice 
for 1 min each in wash proteinase buffer (PB1). They 
were then placed in flow-through chambers maintained 
at 44°C and extended with labeled nucleotides using a 
series of incubation steps with RA1, Long XStain solu-
tions, Extension Mix Long, and EDTA, according to the 
manufacturer’s protocol. Staining was performed using 
Superior Two-Color Master Mix and Anti-Stain Two-
Color Master Mix, with intermediate washing steps using 
XC3. After final staining and washing, BeadChips were 
placed in PB1 at room temperature, washed by gentle 
mixing, and subsequently washed in XC4. BeadChips 
were then dried in a vacuum desiccator for 50 min at 

675 mmHg and scanned using the Infinium LCG. Each 
BeadChip contains information on ~50,000 SNPs. The 
SNP data were processed using the Illumina Genocells 
statistical model, which calculated the individual SCC 
values of all cows using the following formula (Lenor-
mand et al., 2019):

(% DNA of each cow/% milk of each cow  

in the bulk tank) × Bulk tank cell count.

A detailed presentation of the calculation can be found in 
the publication by Blard et al. (2012).

Individual milk samples for MR were collected during 
milking directly from the milk collection unit into 40-
mL containers containing 150 µL liquid Bronysolv for 
preservation. Samples were transported to the laboratory 
of Milchprüfring Bayern within 1 to 2 d and analyzed 
using the Bentley FTS/FCM 500 combi system, which 
combines fluorescence cytometry for SCC determina-
tion with Fourier-transform spectroscopy for milk com-
ponent analysis (Bentley Instruments, Inc.). All proce-
dures were carried out according to the manufacturer’s 
instructions.

Statistical analyses and graphical illustrations were 
performed using R statistical software (version 4.4.0; 
Posit Team, 2025). To minimize the influence of outliers 
and because the SCC results of a herd are gamma distrib-
uted, SCC values were logarithmized using the natural 
logarithm [ln(SCC)]. Due to repeated measurements, 
a linear mixed-effects model was used for analysis of 
ln(SCC), with sampling included as a fixed effect and 
cow identity as a random effect. For the comparison of 
the 10 different samples to each other, separate P-values 
for every 2 samples against each other were calculated. 
Comparisons between measurement methods were con-
ducted using Spearman correlation analysis because the 
data were not normally distributed. The lowest value 
both measuring methods can display is 10,000 cells/
mL, even if no cells at all were detected in a sample. 
That is why we decided to exclude all 246 results with 
a result of 10,000 cells/mL in 1 of the 2 methods from 
the analysis. For further evaluation, results were catego-
rized into 4 SCC classes: <100,000 cells/mL, 101,000 
to 200,000 cells/mL, 201,000 to 400,000 cells/mL, and 
>400,000 cells/mL. Data pairs were assigned to these 
classes and analyzed for deviations exceeding one SCC 
class. Finally, SCC classes were compared using a lin-
ear mixed-effects model with measurement method as a 
fixed effect and cow as a random effect. A P-value of 
≤0.05 was considered significant. Because no treatment 
was performed following the results, no blinding of the 
persons analyzing the data was necessary.
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RESULTS

Figure 1 shows the results of the reproducibility trial of 
the Genocells method. Ten bulk milk samples collected 
on the same day were analyzed separately, and the SCC 
results are displayed for each cow in the herd as individ-
ual boxplots. Ninety per cent of cows showed an SD of 
less than 100,000 cells/mL across the 10 samples. Of the 
remaining 6 cows, 3 showed an SD below 200,000 cells/
mL, and only 1 cow showed an SD exceeding 400,000 
cells/mL.

In Figure 2, the ln-transformed SCC values [ln(SCC)] 
from the 10 samples of the same bulk milk tank were com-
pared with one another. The results of the different samples 
showed no significant differences between each other (F 
comparison of P-values between all samples revealed no 
significant differences, in fact, all of the 45 calculated P-
values were bigger than 0.12, and 37 calculated as 1.00).

To assess the reliability of the Genocells method, re-
sults were compared with SCC values obtained by FC 
from individual milk samples collected on the same day 
using Spearman correlation analysis. The correlation be-
tween the 2 measurement methods was highly significant 
(P < 0.001), with a correlation coefficient (r) of 0.83 
(Figure 3).

In the next step, SCC results were categorized into 4 
classes (<100,000 cells/mL, 101,000–200,000 cells/mL, 

201,000–400,000 cells/mL, and >400,000 cells/mL). The 
frequency with which both methods assigned results to 
the same SCC class was analyzed. Where classifications 
differed, both the frequency and magnitude of disagree-
ment were assessed (Figure 4).

Overall, 81.5% of SCC results obtained on the same 
day were assigned to the same SCC class by both mea-
surement methods. A deviation of more than one SCC 
class was observed in only 1.5% of all cases (Figure 4).

Next, a linear mixed-effects model of the ln-trans-
formed SCC was used to assess whether significant 
differences between the 2 measurement methods were 
present within individual SCC classes. Cow identity was 
included as a random effect, while measurement method 
was included as a fixed effect.

A significant difference between methods was ob-
served only for SCC values below 100,000 cells/mL 
(Figure 5). In the SCC classes 101,000 to 200,000 cells/
mL, 201,000 to 400,000 cells/mL, and >400,000 cells/
mL, no significant differences between the measurement 
methods were detected.

DISCUSSION

The aim of this study was to evaluate whether the 
Genocells method (an approach that estimates individual 
SCC in a bulk tank milk sample using SNP-based cow 
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Figure 1. Individual variation of SCC in 10 milk samples from the same day. All 60 cows of the herd are displayed on the x-axis. The y-axis 
shows the ln-transformed SCC derived from bulk milk analysis using the Genocells method. Ten bulk milk samples collected on the same day were 
analyzed, and results are presented as one boxplot per cow, each composing 10 SCC measurements. The box symbolizes the interquartile range (IQR) 
containing 75% of the results. The solid line in the box shows the median. The whiskers show the distance to the lowest and highest result, that is 
still within 1.5 × the IQR. The single dots show the outliers.
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identification) can serve as a reliable alternative to con-
ventional FC performed on individual milk samples.

The SCC remains the most widely used indicator for 
assessing udder health at both cow and herd level. The 
SCC primarily reflects the immunological status of the 

cow, but it is also influenced by environmental and 
physiological factors such as stress, weather, and stage 
of lactation. Daily variation in SCC has been estimated 
at 2.0% to 4.7% in healthy cows and 4.0% to 11.4% in 
subclinically or clinically infected cows (Chagunda et 

Pichlmeier et al.: INDIVIDUAL SOMATIC CELL COUNTS IN BULK MILK

Figure 2. Variation between same-day bulk milk samples. The individual SCC of all 60 cows in one herd was determined from 10 different 
samples taken from the same bulk milk using the Genocells method. Samples are shown on the x-axis, whereas individual SCC values are displayed 
on the y-axis and have been ln-transformed for improved comparability. The red circles show the median. The lines show the range of the results. 
P-values were calculated using a mixed-effects model with a significance level of P < 0.05. No significant differences were observed between any 
of the samples.

Figure 3. Correlation between flow cytometry (FC) and Genocells results obtained on the same day. Shown is the Spearman correlation of 
logarithmized SCC results obtained using 2 different measurement methods. Each point represents the SCC of one cow measured by FC (x-axis) and 
Genocells (y-axis) on the same day. The correlation coefficient and P-value are indicated in red.
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al., 2006; Forsbäck et al., 2010). Consequently, a method 
that enables frequent, labor-efficient, and cost-effective 
data collection is of considerable value for udder health 
surveillance.

The FC, commonly used in monthly MR, yields 
slightly higher SCC values than the gold standard of 
light microscopy but shows strong correlation with it (r 
= 0.90–0.99; Feng and Zheng, 2005; Zajac et al., 2016). 
However, FC requires individual cow samples and is 
therefore labor-intensive and costly (~€2.50 per sample; 
Bayern, 2025). As a result, cows are typically tested only 
11 times per year. On-farm tools such as the DeLaval 
cell counter (DCC) allow more frequent measurements 
and show high agreement with FC, particularly below 
200,000 cells/mL, where 98% of results correlate (Enger 
et al., 2020). Limitations include reduced accuracy at 
higher SCC levels, a detection limit of 4 million cells/
mL for the DCC (Hisira et al., 2023), and the continued 
requirement for individual cow sampling, which restricts 
applicability for routine whole-herd monitoring.

The SNP-based individual identification from a single 
bulk tank milk sample may therefore represent a labor- 
and cost-saving alternative.

The intra-assay comparison of 10 bulk tank samples 
collected from the same tank on the same day demon-
strated high reproducibility of the Genocells method. For 
90% of cows, variation among the 10 Genocells mea-
surements was within 100,000 cells/mL, and only 1 cow 
exceeded a deviation of 400,000 cells/mL. Mixed-effects 
model analysis revealed no significant differences be-
tween samples, indicating minimal technical variation in 
genotyping and limited sampling-related variance. These 
findings highlight the robustness of Genocells-based 
SCC estimation, which is a critical requirement for diag-
nostic methods relying on bulk tank samples. In the study 
by Enger et al. (2020), all samples were measured twice, 
with mean within-sample variation reported as 28% for 
light microscopy, 12% for DCC, and 6% for FC.

Because previous studies have shown that FC results 
are comparable to light microscopy (Feng and Zheng, 
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Figure 4. Consistency of SCC category assignment between measurement methods. Green cells indicate agreement between methods (same SCC 
category). Yellow cells indicate a deviation of one SCC category between methods. Red cells indicate a deviation of more than one SCC category. 
Overall percentages are displayed.

Figure 5. Comparison of SCC results between measurement methods across SCC classes. Individual SCC results obtained on the same day using 
2 different measurement methods were analyzed. The SCC from individual milk samples was determined by FC (flow cytometry), whereas SCC 
from bulk milk samples collected on the same day was determined using the Genocells method. The SCC classes are shown on the x-axis, and ln-
transformed SCC values are shown on the y-axis. P-values were calculated using a mixed-effects model with a significance level of P < 0.001. ***A 
significant difference between methods was observed only in the SCC class below 100,000 cells/mL.
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2005; Hisira et al., 2023), this widely used method was 
selected as the benchmark for comparison with the Geno-
cells approach. The present study identified a strong cor-
relation between Genocells and FC results (r = 0.83; P 
< 0.001), which is comparable to reported agreements 
between FC and other SCC testing methods (Gonzalo et 
al., 2003; Hisira et al., 2023). This indicates that Geno-
cells provides SCC estimates consistent with established 
diagnostic standards.

When SCC results were categorized into defined class-
es, 81.5% of paired Genocells–FC values fell within the 
same category, and only 1.5% differed by more than one 
category. Because udder health decisions are often based 
on SCC thresholds rather than exact numerical values, 
this high level of agreement is particularly relevant for 
clinical decision-making and herd management.

A significant difference between methods was ob-
served only for SCC values below 100,000 cells/mL, 
likely reflecting the relatively small contribution of 
low-SCC cows to the bulk tank sample. This increases 
susceptibility to proportional errors or minor technical 
variation. Comparable limitations have been reported for 
other low-range SCC tests, such as the California Mas-
titis Test and certain on-farm counters. Importantly, this 
limitation did not impair detection of clinically relevant 
or at-risk cows.

A major advantage of the Genocells approach is the 
substantial reduction in sampling effort. Whereas con-
ventional SCC monitoring requires individual milk 
samples from each cow, the Genocells method relies on a 
single bulk tank milk sample to estimate individual SCC 
values. This markedly reduces labor, logistical complex-
ity, and overall costs. The approach is therefore particu-
larly suitable for increasing sampling frequency, which 
supports early detection of rising SCC values. Shorter 
monitoring intervals are known to be critical for mastitis 
control because early treatment improves cure rates and 
reduces milk losses. In particular, cows with SCC values 
between 100,000 and 200,000 cells/mL warrant special 
attention because they are likely to represent recent in-
fections with the highest potential for successful early 
treatment (Torres et al., 2008).

Monthly SCC testing limits the ability to distinguish 
newly acquired infections from older infections or tran-
sient SCC elevations related to stress (Nasr and El-Tara-
bany, 2017; Hong et al., 2019; Moore et al., 2023). In-
creased sampling frequency, made feasible by Genocells, 
improves interpretation of SCC dynamics and enhances 
detection of true intramammary infections.

Because Genocells relies on SNP-based genotyping, 
it is inherently robust to sample mix-ups, which are 
a known source of error in routine MR. However, the 
method requires all cows in the herd to be genotyped, 
which may limit adoption in regions where genotyping 

is not yet routine practice. Genotyping can be performed 
using skin samples collected during ear tagging and typi-
cally costs between €25 and €45 per cow, with reduced 
costs available to farms participating in breeding pro-
grams such as KuhVision (https:​/​/​www​.ruweg​.de/​zucht/​
kuhvision). Because genetics play an increasingly impor-
tant role in predicting future milk yield and performance, 
a growing number of farmers already use genotyping to 
inform selection decisions (Stöcker, 2017). A technical 
limitation in this study was the sample transport time 
(2–6 d), which likely contributed to the exclusion of 
samples with pH values below 6.40. Faster logistics or 
decentralized sample processing could further improve 
accuracy and reduce sample loss. Because of the sam-
pling protocol, the results of one individual milk sample 
might have been compared with one or 2 milking times 
in a bulk milk sample, depending on when the bulk tank 
was emptied. The results are still correlated strongly, 
and the fact that the Genocells results are an average 
of potentially more than one milking also might show 
a more realistic picture that is less influenced by one-
time effects. In addition, because of the limited number 
and characteristics of participating farms, breed-specific 
effects and the influence of different milking systems 
could not be evaluated.

The Genocells method performed reliably in herds of 
62 to 85 cows. Previous work suggests that to maintain 
a good SCC determination, the chip size may need to be 
adjusted according to herd size (Blard et al., 2012). Blard 
et al. (2012) showed that for about 100 individuals a 50K 
chip is enough. Future studies should therefore assess 
Genocells performance in larger herds and in automated 
milking systems, where milking frequency and milk frac-
tions differ from conventional parlors.

Further research is also needed to determine how ef-
fectively Genocells can capture SCC dynamics over 
shorter time intervals. Reported daily SCC fluctuations 
range from 2% to 8%, and some cows exhibit cyclic SCC 
patterns over several days (Forsbäck et al., 2010; Deng 
et al., 2021). A method that enables frequent, low-effort 
sampling may help distinguish true mastitis cases from 
physiological variation more effectively than current 
monthly testing regimens.

In addition, future studies should examine whether ge-
netically identical animals, such as monozygotic twins, 
can be reliably differentiated using the current SNP panel.

CONCLUSIONS

Within the framework of this study, the Genocells 
method was implemented in Germany for the first time. 
Following its development at the University of Liège, 
Belgium, the method has been used commercially in 
France since 2018; however, no published data on its 
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performance under practical conditions were available 
before this study. The findings of this study support 
the Genocells method as a reliable tool for estimating 
individual SCC from a single bulk tank milk sample. 
The method demonstrated high reproducibility, strong 
agreement with established FC, and accurate classifica-
tion across clinically relevant SCC thresholds. By sub-
stantially reducing sampling effort, Genocells has the 
potential to improve herd-level udder health monitoring, 
enable more frequent SCC assessment, and support ear-
lier detection of mastitis in individual cows using only 
a single bulk milk sample. Future research should focus 
on defining the maximum practical herd size, optimizing 
sample logistics, evaluating performance across diverse 
production systems, and exploring predictive modeling 
approaches that integrate Genocells data with mastitis re-
cords to further enhance early detection of SCC changes 
in individual cows.

NOTES
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Agriculture and Food (Bonn, Germany; BLE) under the 
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involved in analyzing the results, therefore, the authors 
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Nonstandard abbreviations used: DCC = DeLaval 
cell counter; FC = flow cytometry; IQR = interquartile 
range; MR = milk recording; PB1 = proteinase buffer; 
RA1 = resuspension, hybridization, and wash solution; 
T1 = lysis buffer.
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