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Stakeholders and why there is a need for 

reliable sensory quality control
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Am I paid fairly? 
We want tasty pork

I don‘t want to lose 

my clients



Selection and training of assessors

-fundamental steps-
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(Rule out 
general 

anosmia)

Rule out specific 
anosmia (AND)

Determine level 
of sensitivity

Perform simple 
ranking tests

Test 
identification 

capability

Train with real 

fat samples

Evaluate 
performance &

re-training

Validation 
(consumer test)

Bekaert et al., 2013, Meat Sci.
Meier-Dinkel et al., 2013 Meat Sci.

Trautmann et al., 2014, 2016, Meat Sci.
Mörlein et al., 2016. J Agr. Food Chem.

Wauters et al., 2017. Food Chem. 
Heyrman et al., 2017 Animal



Assessors’ olfactory acuity affects their 

perception and evaluation of meat.
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Meier Dinkel et al., 2013 Meat Science 94, 19–26.

A) Smell tests to characterize 

androstenone sensitivity
B) Perceived odor intensity of loin chops 

as affected by AND-sensitivity



Training: The various faces of „Boar taint“ 
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https://sites.duke.edu/dukeidlab/files/2016/08/AdobeStock_56647072.jpeg

Androstenone and 

skatole levels in boars 

vary.  Hence, their 

odour quality and 

intensity vary.



Statistical parameters should be applied to 

evaluate the panel performance.

6
Meier-Dinkel et al. (2015) Meat Science 100, 73–84
Trautmann et al. (2016) Meat Science 111, 92–100

A) Risk analysis (Reference  = GC/MS)

to obtain sensitivity and specificity.
here using the „safe box“ (with uncertainty range of GC/MS)

B) Receiver operating 

characteristic (ROC) curves

show sensitivity and specificity.

ex.: method comparison

The larger the area 

under the curve 

(AUC), the better the 

performance



Safe box? A curve better describes the 

sensory perception and should thus be used.
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New: curved approach for risk analysis
(sensitivity vs. specificity) 

Thresholds: 
AN = 2 ppm
SKA = 0.2 ppm

shape parameter:
q = 1.5

Mörlein et al. (2016), Journal of Agricultural and Food Chemistry
Liu et al. (2017) Food Chemistry 231, 301–308.

Empirical data to model the 
intensity of smell (>1000 boars)

Mathematical model
(thresholds + 1 shape
parameter
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Calibration: Adjust (objective) sorting levels 

using hedonic (subjective) consumer tests

Tentative sorting limit

✓

x
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Intensity of deviant smell, 10 member  panel

(0 = “no” to 5 = “high”

Meier-Dinkel et al. (2016) Meat Science 122, 119–124

Fat score - linear F= 3.48 P=.06

Fat score - quadratic F= 6.62 P=.01



Overall risk assessment of sorting scenarios 

based on consumer data and pig data
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Christensen et al. (2019), Food Quality and Preference

Model 1:

Prediction of consumer liking 

based on AND + SKA

Model 2:

bivariate distribution model of AND 

+ SKA in representative pigs

Model 3:

Expected risk for consumer dislike 

given the pig population

+

=

e.g., using sorting limits 
of 0.15 ppm SKA and 

2.0 ppm AND, ~10% of 
consumers would be 

at risk for dislike



So, when marketing entire male pigs one 

should carefully…

✓ Characterize assessors‘ olfactory acuity („LOD“)

✓ [Develop methods, scales & references]

✓ [Follow a Good Sensory Practice]

✓ Train the multiple facets of boar taint

✓ Quantify the assessors’ performance*

(mind the confidence intervals)

✓ Calibrate/validate vs. consumer tests

*… establish such procedures for veterinarians, too
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And think responsibly about 

the use of „tainted“ meat
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Thank you!

Want to know more?
daniel.moerlein@uni-goettingen.de



At-line vs. off-line sensory evaluation
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