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ti»11ril CICG-Liicai stunning depends on the rnntmi ' ... , .o —c waiei uaui stunner.
recommendations of several researchers for optima conditions to d S ?  * *  Y ^ 86’ amperage’ current frequency and immersk 
conflicting. ° ptlma COndlt,ons t0 obtain stunning (WABECK, 1988 and GREGORY & WILKINS, -

pygostyles; 3)poor plucking; 4 )b ro k ^ S > ijs  anT^blooTblem fshls^Hbl ha®morrha8es; 2)red skin conditions, including red 
al. (1991) determined the effect o f stunning current^^freauencv n t  7  b,° ° duC° aguleS ln breast mcscle ( GREGORY, 1989) G ^  
birds whereas at corresponding rms currenf 1500 Hz caused no ventr’ T  Y  i f " S' WHen a slnusoidal AC was used, 50 Hz killed so1" 
any difference on carcass downgrading. " 1,0 Ventricular fibrillation. Square wave DC at 50; 200 and 350 Hz did not f
The present work aims to determine the effeet ,,*■ ,i; ... ,

n s unning vo tage and frequencies on chicken carcass and meat downgrading
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Commercially Cobb bred reared, mixed-sex b ro ile rs  as m

selected to have live weights in the range 2 0-2 5 kg’ '  °  d **** transported t0 a local slaughter plant. In each replicate 135 *
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used. Three replicates were carried out for each experiment at different tim • expenments a control treatment o f non-stunned

™
xperiment 2. Birds were stunned for 11s in a water hath at 4n v  . c • d

stunner was built that ----- - under frequencies o f 200, 350, 500 and 1.000 Hz For this Pû (
Hiz and of Vflltacrf» frrvm n +1-» 1A/Y tm. • 3^
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stunner was built that allowed variation o f frequency from 0 to l 100 f  2° ° ’ 35° ’ 5° °  and 1 000 Hz For thS
symetncal alternate bipolar wave for the accurate measurement o f fr™ o f voltaSe from 0 to 100 V. The equipment generated
Blood Loss: The amount o f blood lost over £ X u te s T e e d in  J  ™ ? T  and osclIIoscoPe TEKTRON.C model 5103 N was«*
birds. Total blood volume o f each broiler was estimated to be 7 5°/ o fh  H ^. tfle dlfference o f weight between the live and 1

evaluation and g r a d i „ 7 ^c r a; ; r r 8:vr =  s r the hve ,
and GREGORY & WILKINS (1989b) using the ,reCOmmendations of GREGORY & WILKIN'S
spots at the breast portion, and broken bones Cells with endorsement h Y  8 ° f  7  T " 8  tlpS’ haemorrhages at the mid prime) o ^  

f ^ ! i ? “ ,!d. ! UbjeC‘lV.e. J enderness: breast meat (efg t/tw o * *

ujcasi puuion, and broken bones Cells with enonraem«.r,t ui a  -; e  “h*, w u nages at tne mid prime
Objective and Subjective Tenderness: The breast meat (efgty two fillets^kemm Î s ' c  f  the engorgement o f the w i <
internal temperature of 85°C according to the WORKING GROUP 09871 a L  r  7  n lu’ wrapped ln a|umimum foil and c°°k 
»  » matron model TM-2318 using ,  Warner b S Ï Ï T * *

I? ITCITT TC A M n  -----------------------  j

. 40V)

RESULTS AND DISCUSSION

corresponded to’currents in * th e 'ra n g e ^ a O ^ O i^ ^ r tS t^ iiT fk n S f i1 Y ' f ’lT h l  ""  b'° 0d loss' Stunning at 20 - '
unstunned broilers. This value was no. statiscally different from th e “ " a n d 30 2 % h Y '  I r "  bl° ° d '° SS (27’2%) W3S ° bta'S  
which corresponded to currents in the range o f 60-125mA (Table 1) ’ d ° ’2 /° obtained by stunning at 80V and 100V resped

SHAFFNER (1950) also higheMhan the 35^50%  Wood^los"1"8 bt4° V ,re*Ulted 55’3% higher than the 35 - 50% reported by N’E ^ '  
study only for currents above 50mA broders T  P° TSUf  AJ  & DUDUK (1966) . Under the conditio11*
So it can be assumed that the reduction in blood loss for higher v o l t a a e ™  !? w f  reSpiration> retention of muscular tonus andThoco rooulln . . .  & VOJtESCS was ClUC tO 3 hmhpr . m • -Ml;  1 Cdn oe assumea that the reduction in blood loss for higher v o lta ic  a T T . 7  retention ot muscular tonus ^
These results are in disagreement with those ofPAPINAHO & FLETCHER n o g s?  a , ' gher ,1K1dence ofbirds with ventricular fibnIla‘'
not affect blood loss i f  bleeding last for 150s In s.mnnrt r I CHER (1995) who concluded that currents in the range ofO  - 2°°fi
when voltages increased from 5̂ to “ hey Z  luded^Z  & 7  ° 983) r6P°rted a ^  in b'°̂
(1988) argues that if bleeding is allowed for I S O s by high voltage reduced bleeding.
might be explained by the breed used in different studies since KRANFN I  T Y io o S  Y ’ ventncular fibrillation. Some of the disagr«£ mpthad siuuies since K.KANEN et al. (19961 found that ki™4 i„„____  j . , sti

7 - - 9 7 3 11 uiccuing is anowea tor 180s total blood lo ss  will nat y icuuceu oieeaing. v»*-

s S M s a ; * ’ breed used in e, r r r r  “ r t  s s s s i s

60Hz, ¡1 was chosen to measure the Influenciof cu rirn  iroqu” ) ™  bleedma"'*' h'8h"  bl0Od '° ” eS Wh“  S,un“ n*
Higher blood loss averaging 73,5% were observed when stunning at IOOOHzY h u a

treatments at 60 and 350Hz ,h „  resulted in average blood losses r f 5 5 . 3 * ^  ' h'  0b,>i”
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Table 1 - B lood loss and stunning voltages

Voltage Electric current Blood loss
(V) (mA) (%)
20 20-29 49.6ab
40 30-50 55.3“
80 60-98 34.7b0
100 70 - 125 30.2°

No stunning - 27.2“

Table2 - Frequency fo stunning at 40V and bloos loss.
Frequency Blood loss

____________ (H z) _______________  (-%)--------------
60
200
350
500
1000

N = 30 birds/treatment.
a, b. c Means in the same row within treatment with different 
superscrpts differ (P<0.05).

No stunning

55.3
43.5b“
56.2ab
44.2bc
73.1"
27.3'

N = 30 birds/treatment. . _
a, b, c Means in the same row within treatment with different
superscrpts differ (P<0.05).

Acc,
O' frf

avefage blood loss o f 27.3% was obtained with unstunned birds It was observed that there was a large variability in the blood loss
W o ! L aine treatment, showing the effects o f other fa( , ° ( 0n bleeding rather than current f r ^ u e n ^ ^ d  voltage.

hei

same treatment, showing the effects o f other factor on bleeding ratner man cun cm „ fh  nnd loss as a function of
, t0 GREGORY et al 1991) the use of high frequencies foster the start o f bleeding, but actual values of blood loss as a function ot 
;hcy was U ) use^oi nign^ucq^ ^  ^  , ino^  that stlinnjne using 200Hz currents resulted in less

:°rdin

W ^ s norfound7nathe ’f f l L L E B R ^ 'e t 'a . :  (1996) reported that stunning
fanufa!,8 ln * e  carcass than when using 50Hz but they did not give figures for blood loss. GREGOR ( q

He of^ rs ° f  high frequency stunners claim better bleeding but did not mention bloo ^
S  ..................................... ....... u~“ ' on'i  Vein uetects appeared to be affected by increasing the stunning vuudgc v , ; ’ , l t ;nrjrience of defects
"as f0 HVSUPerf,Clal deep haemorrhages in the breast muscle and broken bone like clavic e. However he lowest l i e n e e
r̂ lted for »he 1000HZ/40V stunning condition and that the only defect was engorgement veins in 3 3 3 /o o f the’
°bje , valso ¡n a carcass with few defects only red wind tips, engorged wing vein and haemorrhages in superficial breast n e t Tab e a f  
C i *  and Subjective Tenderness: The shear value showed that stunning at 1000Hz,40V had pos.Uve mflueoc. on the 
S C * \  because there was significative diference (P<0.05) when compared to control samples which were n0‘ Was no
<*£?■> showed that stunning at 1000Hz/40V had a positive effect on the tenderness of the chicken breast 

difference in tenderness of the breast meat from treatment and untreated birds.

C ^ S f O N
ÜSe of |> e; Ur> h frequencies at 1000Hz and 350Hz/40V produced higher efficiency in the bleeding. H o ^ J h e r e  was: no ^ e r e n ^ o f

K Z  of 60Hz/40V. Some of the defects increased as the stunning current increased to 60Hz. Also affected
Phages ana .____ .L______II_____r>n thn ^ tW  hand Stunning at higher current frequencies at 1000Hz/40V result in tewe

oUHz/40V. Some of the defects increased as the stunning current increaseu iu w m .  —  ,nonHW40V result in fewer 
et% a J es and broken bones in the collar region. On the other hand, stunning at higher current frequencies at !000Hz/40V result

had significant effects objective tenderness.
3 t of stunning voltage and frequency on carcass downgradings in broilers
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