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Investigation report on the effectiveness of a system for stunning 
male embryos within the egg and termination of development by 

homogenisation (Manufacturer Agri Advanced Technologies GmbH) 
in the hatchery of Hyline France at Loudéac, FR 

 
on 02/10/2021 between 7:30 am and 1:30 pm. 

 

Investigator: Dr. Martin von Wenzlawowicz 

With assistance by: Jörg Hurlin and Laura Zumbrink (Company AAT, Visbek), 

Hendrik Verst (Company ESB, Metelen) and Bertan van Noord (Company Innovatec, 

Asperen, NL). 

 

The investigated anaesthesia of the embryos and termination of their development 

occurs in the course of in ovo sex determination on the 13th day of incubation. 

 

1. Background of investigation and legal requirements 

The aim of the present investigation was to prove whether male chicken 

embryos can be stunned in compliance with animal welfare requirements with 

a high-throughput system according to the method of electrical anaesthesia in 

the egg developed under experimental conditions by ZUMBRINK et al. (2020). 

Against the background of a prompt exit from killing male day-old-chicks in ovo, 

sexing methods on the 9th and 13th day of incubation as well as rearing the males or 

usage of dual use chicks exist as market-ready alternatives (BOURIN et al., 2020; 

PREISINGER, 2020; RICHARD, 2020). 

In the case of in ovo sex determination, the question arises how to proceed with the 

removed male embryos. The legally stipulated simultaneous stunning and killing by 

mechanical maceration (EC Regulation No. 1099/2009) meets with little acceptance 

in society (HIRT, 2004; LEENSTRA et al., 2011). In order to end the development of 

male embryos in a manner that is animal welfare-friendly and socially accepted, a 

new solution is being sought. 

While according to numerous studies there is no pain perception in the first third of 

incubation, there is evidence of pain perception from the 15th day of incubation 

onwards, and there is no clear evidence of pain perception between the 8th and 15th 

day of incubation (CHUMAK, 1961; MELLOR and DIESCH, 2007; BJØRNSTAD et al., 2015; 

Deutscher Bundestag, 2017; BARTELS et al., 2020). None of the currently used 

market-ready methods of in ovo sex determination can be used in the first third of 

incubation (BOURIN et al., 2020; RICHARD, 2020). For sex determination methods 

carried out after the 7th day, a solution is required that interrupts the development of 

the male embryos in the hatching egg in accordance with animal welfare and socially 

accepted. A practical, animal welfare-friendly method for stunning in the egg 
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represents a further relevant step towards more animal welfare (ALEXANDROWICZ und 

HERR, 2015). 

A previous study by ZUMBRINK et al. (2020), which examined electrical flow as a new 

stunning method for embryos in the second third of the incubation, provided a 

successful "proof of concept" under experimental conditions. With this method, two 

electrodes are inserted through the eggshell on the pole sides (figure 1). A sinusoidal 

alternating voltage of 110 volts, 50 Hz is applied for two seconds to flow through the 

eggs at a peak current of 3.8 A. Based on these findings a high-throughput system 

for practical use was constructed by AAT GmbH, Visbek, which was to be tested in 

the present study.  

 
Fig. 1: Concept for the electrical stunning of chicken embryos by means of 

electrodes inserted on the pole sides (AAT, 2020, modified after KALWEIT and 
BURMEISTER, 1995) 

 

2. Description of the stunning system 

2.1 Description of the mechanics 

The stunning unit (type designation "Stunny") is installed in such a way that the 

hatching eggs with male embryos enter the stunning unit following the in ovo sex 

determination in the upstream unit (type designation "Cheggy", figure 3). After sex 

determination, a pneumatic gripper system sorts the hatching eggs with the male 

embryos onto the conveyor belt of the stunning unit, which transports the eggs to the 

stunning unit (figure 4). A 3D camera records the positions in which the eggs are 

located (figure 5). As soon as the hatching eggs have been transported to the area of 

the electrode construction, they are fixed from above. A pneumatic system on the 

electrode holders ensures that the electrodes penetrate equally deep into the egg, 

even with different egg sizes. First the lower electrodes are pushed 16 mm, then the 

upper ones 13 mm into the egg. The penetration depths can be adjusted via the 

software menu. This technique ensures that the embryo is not injured by the 

electrodes, even with different egg sizes (cf. ZUMBRINK et al., 2020). 
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Since the electrodes are already under voltage when they penetrate the egg, the 

ability to transmit and process stimuli is presumably interrupted anyway in the 

scenario of the electrode tip coming into contact with the embryo. 

 

 

 

Fig. 2: System cross-section 

 

 
 
Fig. 3: Exterior view of the unit: egg supply from the sex determination system 
(Cheggy) on the left, stunning unit in the middle, macerator (red arrow) with suction 
on the right and two control cabinets on the right wall 
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Fig. 4: Gripper of the sex determination unit, which places the hatching eggs with 
male embryos on the conveyor belt of the stunning unit 
 

 

Fig. 5 left: 3D camera (see red arrow) to position detection of the hatching eggs and 

Fig. 6 right: Plate with the lower electrodes 
 

Depending on the system (depending on the trays of the respective hatchery), 72 or 

100 electrode elements are arranged in 12 or 10 rows. The lower electrodes are 

attached to a plate (figure 6). The upper, movable electrode components are loosely 

located in a plate, allowing the necessary room for movement to adapt to different 

egg sizes (figure 7, 8, 9). 

 

According to the manufacturer, theoretically, the system can achieve a throughput of 

25,165 eggs per hour if 100 % of the eggs tested contain male embryos. In the 

system examined, an average of 10,000 eggs per hour are actually perfused. 
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Fig. 7: Top view of the components that contain the upper electrodes 

 

Fig. 8 left: Detailed view of an upper electrode and  

Fig. 9 right: Schematic structure of the upper electrode element 

After stunning, the eggs automatically fall from the conveyor belt into the 

homogenizer in two batches. The time span from stunning to maceration is 15 

seconds for the first group and a maximum of 30 seconds for the second group. The 

macerator minces the hatching eggs with the anesthetized embryos. It consists of 

eight rotating elements, each with three blades (figures 14-16 in the appendix). The 

speed is 950 revolutions per minute and thus leads to the complete maceration of the 

embryos in fractions of a second. For the highest possible working safety, the motor 

is equipped with an electromagnetic brake that triggers an immediate stop of the 

blades in case of emergency. The technical characteristics are listed in table 8 (in the 
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appendix). A vacuum system is then used to convey the remains of the hatching 

eggs into storage containers. 

 

2.2 Description of the electrical structure of the system 

2.2.1 Electrical structure 

In the system examined, eight transformers with a maximum power of 18.2 A each 

provide the current for stunning. Each transformer supplies one circuit with twelve 

egg positions. In theory, this results in a maximum achievable current of 1.5 A per 

egg when all positions are occupied. In other machine designs, ten transformers 

supply ten egg positions each (max. current per egg = 1.82 A). Due to the parallel 

connection of the circuits, a constant voltage of 110 volts (± 5 %) is applied to each 

egg. The current is individually dependent on the resistance of the egg according to 

Ohm's law. The voltage is already applied while the electrodes are moving into the 

egg. As soon as both electrodes have reached the correct position, the voltage is 

maintained for two seconds. 

2.2.2 Data acquisition, display and recording 

The voltages and currents are measured using effective value calculations (True 

RMS). The measured values are recorded synchronously on all measuring inputs 

with 8 kHz, i.e. every 125 ms. On the first six positions, the stun time is started when 

the threshold current is reached (currently set to 0.05 A) and the voltage is only 

switched off after a current flow has been detected for two seconds. This monitoring 

is not applicable to all positions due to the computing power required. 

 

 

Fig. 10: Overview of the representation of the values at the 72 egg positions 
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A display shows the amperage for all egg positions. The current flow duration is 

displayed for the first six egg positions (see fig. 10). The unit stores the generated 

measured values of current, voltage, frequency and current flow duration per cycle 

and per egg. The voltage and frequency are measured and stored once per cycle 

and transformer. The current flow duration results from exceeding the set threshold 

value (currently 0.05 A) and the expiry of the set process time in milliseconds. The 

average value of all currents above the limit value is stored as the value for the 

current in the first six places (green area, figure 11). In all other places, the average 

value from the measurements between the start process and the stop process is 

documented. 

 

Fig. 11: Theoretical curve of a perfusion process 

The number of stored measurements is limited by the size of the memory card used. 

The traceability of the measurements can be guaranteed for a hatchery with a 

throughput of 500,000 eggs per week for a period of 12 months. When the memory is 

full or for additional backup, the measured values can be transferred to external 

storage media such as USB sticks or file servers via data export. It is recommended 

to load the files from the machine regularly. The evaluation of further data, such as 

maintenance intervals, total counters, good/bad detection per egg location, are 

optionally possible. 

All egg places can be visualized at a glance via a 19“touch display (fig. 10). The 

measured current values and a declaration of the stunning success are displayed. If 

a position is selected, the current, voltage and frequency curves can be displayed as 

a graph (see fig. 12). In the event of errors, the display for the respective egg position 

lights up red. Optionally, an error signal can be sent to the responsible personnel in 

order to be able to eliminate a fault at short notice. A daily summary of the evaluation 

of the perfusion is also optionally possible. 
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Fig. 12: Example of a curve graphic in the 19“touch display of the Stunny system  

 

2.2.3 Software function 

In addition to the automatic operating mode, various other functions can be set. The 

depth of penetration of the upper electrodes can be continuously adjusted electrically 

via the software and specified in millimeters. The speed of the conveyor belt can also 

be continuously adjusted. The machine can also be used without the stunning 

function, so that the eggs are transported to the macerator without prior treatment. In 

order to check the penetration depth of the electrodes, a function has been 

implemented that can be used to stop the perfusion while the needles are in the egg. 

 

2.2.4 Occupational safety 

The machine is equipped with an emergency stop system that is linked to the door 

interlocks. If a door is opened during machine operation, the machine automatically 

goes into emergency stop. The emergency stop also includes the upstream gender 

determination unit. For cleaning, the conveyor belt can be run at a safe belt speed 

with the doors open. 
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3. Methodology of the investigation and results 

3.1 Checking the current parameters 

The parameters current, voltage, frequency and current flow duration were measured 

by the investigator using an externally connected oscilloscope (scopemeter from 

Fluke, type 190-062, in trend mode with 5 kHz = 200 ms) and a current clamp (type 

LEM PR30). The evaluation was carried out with the software FlukeView 5.4. In 

parallel, the current parameters of the system were shown on the display, saved in 

the form of an Excel file and then evaluated. On the day of the examination, the 

current flow duration could not be saved for technical reasons, so that the values 

shown on the display were noted. In order to show the values for the current intensity 

and the current flow duration, which were recorded when the system was working 

correctly, 122-175 perfusions (a total of 897) from egg positions no. 1-6 on 

03/10/2021 (8:08-9:54 h) were evaluated on the basis of data sent in subsequently 

(see table 6). 

 

3.2 Studies on the effectiveness of the unit 

An overview of the investigations carried out is shown in table 1. 

Tab. 1: Overview of the investigations carried out on 02/10/2021 

no.  time number investigated 
eggs (n) 

remark 

1 Control group 
without perfusion 

from 10:10 10  

2 Trial 1 from 10:28 10 row 1, position 1 

3 Trial 2 from 11:46 10 row 1, position 2 

4 Angle deviation from 12:38 10 10-20° 

5 Clear eggs from 12:59 10 1 dead embryo 

First, a random sample of 10 eggs was taken from the system before stunning as a 

control group to assess the vitality of the embryos. For this purpose, the egg 

temperature was measured, the heart activity was checked and then the eggs were 

opened, the embryo placed on a Petri dish and examined with regard to the 

occurrence of beak opening, movements of the head, wings or shanks/toes and 

reaction to touch analogous to the examination scheme recommended by ZUMBRINK 

et al. (2020). The assessment was carried out and documented by adspection, and 

random samples of embryos were also videotaped. All embryos of the control group 

showed clear movements of the above mentioned organs. 

In experimental groups 1 and 2, a random sample of 10 eggs was taken after the 

perfusion and examined as above. Ten eggs were perfused in position 1 (test group 

1) and ten eggs in position 2 of row 1 (test group 2). The achieved current, the 

current flow duration, the voltage and the frequency were recorded. In the 

subsequent clinical examination, none of the embryos from these eggs showed any 

movement, therefore all embryos were assessed as safely anesthetized. 

Another group of 10 hatching eggs was deliberately placed on the conveyor belt at 

an angle (approx. 10-20° deviation from the vertical) to simulate the influence of a 

lateral puncture for the perfusion in the case of a possibly incorrectly positioned egg. 
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A safe current flow could be triggered in all cases (ampere/time). No movements 

were detected in nine embryos and the anaesthesia was therefore classified as 

successful. One embryo showed slight wing movements during the subsequent 

clinical examination, which, however, did not allow a certain conclusion on a negative 

anaesthesia result. Nevertheless, in order to exclude any risk of a possible restriction 

of the stunning effect, the egg positioning was optimized again by the manufacturer. 

The penetration depth of the electrodes was measured on individual eggs on the day 

of the examination. The specifications of 16 mm (bottom) and 13 mm (top) were 

complied with for all eggs. At these penetration depths there is no risk of injury to the 

embryo. This finding is in line with ZUMBRINK et al. (2020). 

 

3.3 Evaluation of the current parameters 

The parameters current flow duration and current of the perfused eggs in test group 1 

are shown in table 2. 

The values for the amperage differ significantly between the two measuring devices 

(Stunny/Fluke), as the amperage is significantly higher at the beginning of the current 

flow than at the end. During the measurements on February 10th, 2021, the Stunny 

system formed the mean value over the current flow duration (= mean value of the 

entire measurement over 2000 ms), in which values that are close to 0 are also 

included in part, which reduces the mean values. The current flow duration also 

differs, which may be due to the fact that the values recorded in the Fluke 

Scopemeter's trend mode are only saved every 200 ms. 

Tab. 2: Amperage and duration of current flow in test group 1 

egg no. time A Stunny 
(mA) 

A Fluke 
(mA)* 

duration 
Stunny (ms) 

duration 
Fluke (ms) 

1 10:28 700 509-297 - 1800 

2 10:30 100 429-218 2023 1400 

3 10:32 60 511-108 2321 1800 

4 10:33 90 505-94 2015 2200 

5 10:35 60 504-148 2321 2200 

6 10:37 990 438-93 1943 800 

7 10:38 70 522-209 320 2200 

8 10:39 140 584-252 1994 2200 

9 10:40 70 483-143 2340 1800 

10 10:42 80 253-124 2120 2000 

average  236 474-169 1933 1840 

min  60 253-93 320 800 

max  990 584-297 2340 2200 

*peak value and lowest value above 50 mA 

 

The parameters current flow duration and current of the perfused eggs in test group 2 

on egg place 2 are shown in table 3. 
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Tab. 3: Amperage and duration of current flow in test group 2 

egg no. time A Stunny 
(mA) 

A Fluke 
(mA)* 

duration 
Stunny (ms) 

duration 
Fluke (ms) 

1 11:46 60 390-120 2180 2200 

2 11:48 90 440-380 2530 2000 

3 11:49 50 680-120 2054 2200 

4 11:50 180 640-300 2239 1200 

5 11:51 70 640-210 2568 1200 

6 11:53 120 420-380 2208 1600 

7 11:54 70 450-180 1899 2400 

8 11:55 80 370-320 1910 2000 

9 11:57 140 560-460 2200 1800 

10 11:59 90 240-120 2193 2000 

average  95 483-259 2198 1860 

min  50 240-120 1899 1200 

max  180 680-460 2568 2400 

*peak value and lowest value above 50 mA 

The values for the current intensity also differ significantly between the two 
measuring devices (Stunny/Fluke) in test group 2. The value of egg no. 3 of 50 mA 
read from the display of the system is significantly lower than the smallest value of 
120 mA measured by the Fluke scopemeter (see cursor values in figure 13). The 
current flow durations also differ significantly. Figure 13 shows the curves of 
amperage and voltage when measured with the Fluke Scopemeter while perfusing 
three fertilized eggs. 
 

 

Fig. 13: Curves of amperage (red curve) and voltage (blue curve) of three fertilized 
eggs, cursor 1 / 2 on egg no. 3 in trial 2 (11:48:52 h) 

 

When evaluating the current curves, it is noticeable that the current is highest in 

about the first third of the flow and then drops relatively sharply thereafter, which 

must be taken into account with regard to detection. 

The voltage for all measurements in the experimental groups was 112-113 volts. 
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The amperage determined by the both measuring devices (Stunny/Fluke) when 

perfusing the eggs positioned at an angle is about the same as for the eggs oriented 

vertically in test groups 1 and 2. 

 

Table 4 shows the current parameters of the fourth test group with unfertilized eggs 

("clear eggs"). 

Tab. 4: Statistics of the current parameters of test group 4 „clear eggs“ 

egg nr. time A Stunny 
(mA) 

A Fluke 
(mA)* 

duration 
Stunny (ms) 

duration  
Fluke (ms) 

1 12:59 140 484-83 2202 2000 

2 13:00 160 326-79 629 400 

3 13:02 70 526-68 951 1000 

4 13:03 150 200-67 615 600 

5 13:05 60 646-77 930 1000 

6 13:05 50 92-71 631 1800 

7 13:06 130 517-64 930 600 

8** 13:06 0 0 0 0 

9 13:08 90 245-96 2215 2000 

10 13:09 180 343-78 639 600 

average  114 375-76 1082 1111 

min  50 92-64 615 400 

max  180 646-96 2215 2000 

*peak value and lowest value above 50 mA / **early dead embryo, almost dry egg 

The perfusion of ten unfertilized eggs (clear eggs) showed very different results with 

regard to the values for the current intensity and the current flow durations (see table 

4). 

The differences in the measured values from the Stunny unit and the Fluke 

measuring device result from different measuring methods. While with the Fluke 

device the mean value is formed over the current flow duration (> 50 mA, every 

200 ms), the Stunny unit averages all measured values over the 2000 ms. This 

means that the Stunny also includes measured values in the mean value for which 

there is no longer any current flow, which significantly reduces the mean value. Since 

the examination on February 10th, 2021, the Stunny also has the function of 

measuring the current intensity for the first six egg positions only over the time in 

which current has actually flowed. 

Table 5 shows the results of the recording of the current at position 1 to position 6 

with a random sample of the system's own measurement on March 10th, 2021, from 

8:08 - 9:54 am. 
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Tab. 5: Statistics of the current intensity (mA) recorded by the stunning system 
at pos. 1 to pos. 6, sample from 03/10/2021 from 8:08-9:54 am (n = 897) 

position 1 2 3 4 5 6 

number 122 147 160 154 139 175 

maximum 980 880 870 990 840 830 

98%-value 880 740 680 630 500 690 

median 330 340 340 340 360 330 

average 340 340 340 340 360 330 

2%-value 120 150 150 130 150 120 

minimum 110 130 130 120 140 110 

 

At the egg positions, a current of an average of 330-360 mA (min: 110 - max: 990 
mA) is achieved for a total of 897 eggs. The current is at least 110 mA. The voltage 
averages 113 V (min: 112 - max: 116 V). 
 

Tab. 6: Statistics of the current flow duration (ms) recorded by the stunning 
system at pos. 1 to pos. 6, sample from 03/10/2021 from 8:08-9:54 am  
(n = 897) 

position 1 2 3 4 5 6 

number 122 147 160 154 139 175 

maximum 2911 2886 3166 3225 2879 3182 

98%-value 2854 2881 2887 3128 2868 2894 

median 2214 2232 2212 2234 2226 1934 

average 1706 1932 1828 1926 1832 1728 

2%-value 80 161 165 163 165 142 

minimum 19 128 19 16 157 13 

 
The duration of the current flow duration varies relatively strongly at all positions. On 
average, 1706 to 1932 ms are reached. The differences between the minima or the 
2 %-values (80 to 165 ms) and the mean values are relatively large. The large 
differences are probably due to the presence of clear eggs in this sample. 
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4. Discussion of the results and evaluation of the effectiveness of 

the system 

The handling of avian embryos that are sorted out because of their sex is not clearly 

regulated in the legislation. At the European level, only maceration is listed as an 

approved stunning and killing method for embryos in the egg (EC Regulation No. 

1099/2009 Annex I Chapter I Table 1 Number 4; Council of Europe recommendation 

concerning domestic fowl (Gallus Gallus), 1995). In the national German law 

(TierSchlV Annex 1, Paragraph 3.1), maceration is listed as a permissible 

stunning/killing method for chicks and chicks that are not capable of hatching. 

From a practical point of view, maceration is not only legally permitted for stunning 

and killing (EC Regulation 1099/2009; TierSchlV), but also a faster, safer and more 

humane way to end the development of the embryos without possible pain or 

suffering (JAKSCH, 1981; BANDOW, 1987 cited from CLOSE et al., 1997; HIRT, 2004; 

AVMA; 2020). However, maceration is often assessed as unaesthetic (JAKSCH, 1981; 

GASSMANN-LANGMOEN and SCHATZMANN, 1990 according to HIRT, 2004). Subjects in 

surveys predominantly prefer stunning and killing with CO2 fumigation to maceration 

(LEENSTRA et al., 2011), although this is viewed critically from an animal welfare 

perspective (SCHATZMANN, 1997, according to HIRT, 2004; HIRT, 2004; LOURENS and 

GERRITZEN, 2009). Other possible methods were also ruled out in advance. The 

methods of gassing and cooling the male embryos were mainly not used because the 

methods take a long time and the time of onset of the anesthetic effect or death 

cannot be clearly defined (LOURENS and GERRITZEN, 2009, AVMA, 2020). The use of 

anesthetics for stunning is on the one hand expensive and on the other hand also 

leads to the fact that the remains of the hatching eggs cannot be easily used in feed 

or pet food (AVMA, 2020). 

The electrical perfusion of the embryos in the hatching egg - upstream of the 

maceration – is intended to lead the embryos being in a state of temporary 

insensibility and unconsciousness. They are thus protected from the perception of 

possible pain caused by the process of maceration. According to the investigations 

by ZUMBRINK et al. (2020) under standardized conditions, perfusing the eggs with an 

applied voltage of 110 volts can ensure this state. 

The aim of the present study was to clarify whether the embryos can be safely 

anesthetized by electrical current even at a high throughput of a maximum of 10,000 

eggs per hour. 

Thanks to a pneumatic egg fixation system, the same penetration depths of the 

electrodes can be ensured even with different egg sizes. Both electrodes always 

come into contact with the egg fluid, so that a safe current flow is triggered. As 

ZUMBRINK et al. (2020) have already stated, there is no risk of injury to the embryo 

from the electrodes. 

When measuring and evaluating the current parameters, current flow duration and 

current intensity, differences between the two measuring devices (Stunny/Fluke) and 

the measuring methodology became apparent. The current intensity was significantly 

higher with the measurement methodology used by the investigator (measurement 

interval 200 ms in trend mode, determination of cursor values of maximum value and 
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smallest value above 50 mA) than the values indicated by the stunning unit 

(measurement interval 125 ms and averaging at the end of the perfusion (after 

2000 ms). With regard to the evaluation of the increase in current and the maximum 

current during the perfusion of the embryos, according to the findings from this 

investigation, the focus should be placed on the first second, if possible. After 

exceeding 50 mA, the current value reached after one second and the current 

maintained over the following second should serve as a benchmark. The measuring 

interval of 125 ms used by the stunning system is sufficient for this purpose. 

In principle, measurement, data acquisition and storage are possible individually for 

each single position, so that seamless process monitoring is ensured. 

The inclined hatching eggs achieve just as good current values as the straight eggs. 

Unfertilized eggs ("clear eggs") can be perfused, but the resulting current is 

significantly lower than the values measured when perfusing normally developed 

embryos. In order not to falsify the evaluation of the recorded current values, it is 

therefore necessary to sort out the clear eggs and not to bring them into the stunning 

unit. Since the sex determination unit Cheggy also recognizes the unfertilized eggs 

and a separate output is provided for them, this can also be used to ensure a correct 

evaluation of the perfusions. 
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5. Conclusions 

The aim of the present study was to test whether male chicken embryos can 

also be anesthetized in compliance with animal welfare requirements using the 

method of electrical anaesthesia in the egg developed in basic experiments by 

ZUMBRINK et al. (2020) with a corresponding high-throughput system. This 

could be confirmed in principle. 

• From a software point of view, it is recommended to measure the currents 

after the first second and for the following second in order to optimize the 

evaluation. For a clean process monitoring, a simultaneous evaluation of the 

perfusions of a cycle with a clear error indication is useful. In the event of 

faulty perfusion, a message should be sent to the supervisory personnel. For a 

clear evaluation, it is advisable to store a daily summary with the error 

frequency at the individual egg positions. 

 

• An operating manual with instructions on the optimal use of the Stunny unit 

from the point of view of animal welfare should be provided for the personnel 

carrying out the work. This is already being completed by the manufacturer. 

 

• In order to obtain meaningful evaluations of the perfusions, it should be noted 

that the unfertilized eggs and early dead embryos are sorted out and should 

not pass the stunning unit. This setting can be selected via the software menu 

of the upstream Cheggy unit. 

 

• The throughput of approx. 10,000 eggs per hour allows the process to be used 

in practical hatchery operations. The Stunny unit can easily handle the egg 

quantities sorted by the Cheggy unit. 

 

• The pneumatic egg fixation ensures a precise, uniform penetration depth even 

with different egg sizes. Thus, safe perfusing is achieved on the one hand and 

on the other hand it is ensured that the embryo is not injured by the 

electrodes. The safety and speed of electrical stunning are important animal 

welfare-related advantages over other options for stunning embryos. 

 

• The individual process monitoring and data storage for each individual egg 

position should be emphasized. This means that perfusing can be monitored 

and traced for each individual embryo. 

 

According to the results of the present study, the Stunny system from AAT GmbH, 

Visbek, is suitable for safe perfusing and thus for stunning eggs with chicken 

embryos on the 13th day of incubation. 
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I hope that I have provided valuable information and am available to answer any 

questions. 

 

 

 

Schwarzenbek, 10.05.2021 gez. Dr. Martin von Wenzlawowicz 

 

Disclaimer: This report was prepared in all conscience and in consideration of the actual level of 
knowledge accessible for the author. The author’s liability for losses due to simple negligence is 
excluded. This also applies if somebody else than the contracting body lays any claims. It is not 
permitted to publish this report without the approval of the author. 
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Annex 
 

 

Fig. 14: Macerator schematic structure and dimensions (mm) of the blades 
 
 

  
Fig. 15: Schematic structure of the macerator 
 
 
 
 

http://www.bsi-schwarzenbek.de/


bsi - report, Stunny 02/10/2021 

Training and Consultancy Institute for animal welfare at transport and slaughter (bsi Schwarzenbek) www.bsi-schwarzenbek.de  21 

 
Fig. 16: Picture of the feed into the macerator 

 

Tab. 8: Performance characteristics of the macerator 

Power  3 kW 

Speed 950 RPM 

Voltage  3x400 V / 460 V 

Frequency  50/60 Hz 

Motor Type with electromagnetic brake 

Brake Voltage 400/460 VAC 
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