The Effect of Electrical Stimulation and Hot Boning on Veal Quality
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Introduction - Tah
e e ™ we
During chilling and storage under refrigeration an important carcass weightloss is brought about by eva carcass Weld
By reducing the chilling period this disavantageous effect may be minimized. At present this is increas?

being achieved by conveying carcasses to blast chillers during the early post mortem period. Particulam
case of lean lightweight calve carcasses this may occasionally result in conditions liable to provoke ¢oly
tening. On the other hand the heat transfer from the carcass can only be partially influenced by the exte
chilling conditions (Bailey 1972) This may cause considerable variation in colour within joints (Taylor et
1980) and to some extent affect waterbinding (Jolley et al. 1980).

Removing the meat from the carcass as soon after slaughtering as possible increases the rate of heat
This practice, commonly known as hot (de)boning may exclude bones and some offals from chilling and conseqy
refrigeration space may be used more efficiently (Cuthbertson 1980). However to avoid the excessive museyy
traction and the potential cold shortening after hot boning electrical stimulation within 1 hour post g
pears to be a prerequisite (Carse 1973, Davey et al. 1976, Chrystall and Hagyard 1976). [

In one of our earlier studies (Smulders et al. 1981) we examined some meat quality characteristics of be
cuts produced in a slaughtering/processing chain including electrical stimulation and hot boning.Purpose
experiments reported here was to study the effects of electrical stimulation and hot boning on sensoric la
parameters of veal under fast chilling conditions. Some microbiological data are reported by Smulders et al
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Materials and Methods

Data were collected in two experiments involving 2 x 20 calves of the Friesian Holstein (FH-) breed of app
mately 22 weeks old. 2 x 10 Calves were stimulated electrically (ES) immediately after bleeding {approxima
2 minutes post mortem). Stimulation was conducted using 300 V, 50 Hz, intermittent pulses of 2% seconds wi
seconds interval.2 x 10 Calves served as non-stimulated controls (C). A1l carcasses were subjected to a &t
slaughtering procedure.

pH and temperature were determined at a depth of 2} cm in the Tongissimus and semimembranosus muscle at 1y
41, 6%, 81, and 24 hours post mortem., Furthermore the central temperature was assessed at 15 cm depth with &
probe inserted via the semimembranosus muscle.

Carcasses were weighed and scored for muscling, fat cover, and lean meat colour at 55 minutes post mor ;
Following spraying with tap water carcasses entered 3 "shock"tunnels at approximately 1 hour post mortem M
they were chilled during 30 minute periods at -14°C, -80C, and -40C respectively at an air velocity of 8 ms™%
Subsequently carcasses were conveyed to a chillingroom at 20C and an air velocity of 0.2 ms=1, Upon arrival

this chillingroom (23 hours post mortem) from 2 x 10 carcasses Tongissimus cuts of approximately 500 g wi
temperature of 250C were excised (hot boned=HB). 24 Hours post mortem 2 x 10 similar cuts were taken from
carcass (cold boned=CB). From five randomly distributed locations on the exposed cross section of the muse
les were collected for replicate measurements of sarcomerelength using the laser diffraction technique de
by Voyle (1971). Similar samples were taken for the determination of total hematin (Hornsey 1956). =

ATl hot boned cuts were sprayed with a 1 % Y/v lactic acid solution, vacuum packed and immersed in ice W&E
approximately 5 hours. Both hot and cold boned cuts were stored at 20 C. .. .

At 7 days post mortem vacuum packs were opened and drip loss and colour were assessed ( driploss due to @f
rimental error only in experiment 2). The cuts were heated in a waterbath until a core temperature of hiL
reached. Using a mechanically driven borer cores were excised from all cuts in a longitudinal direction.
cut ten such cores were used for shear force measurements using a Warner Bratzler oper%ting head mounted 1
Instron Universal Testing Machine. Peak or maximum shear force was expressed in kg.cm™¢. Similarly prepa
were used in preference tests for tenderness by a trained 14 person taste panel. |

After averaging over replicate measurements, data were subjected to a one-way analysis of variance Ori
lysis according to a split plot model based on well known general methods (Snedecor and Cochran 1967). v
between treatments were tested by t-tests using the between or within carcass residual mean cquare or an
combination of these. In the latter case the number of degrees of freedom can be approximated by taking
ponding figure for the between carcasses mean square, .

For the preference test pairs were formed consisting of a ES and C sample. Comparisons within these
made by a trained 14 member taste panel, each member assigning a rank and score for tenderness to each1
ferences between these ranks and scores were calculated within pairs and subjected to a two-way analys are 0
ance. The general mean and the difference between treatments were tested against an appropiate mean SQU&TE
bination of mean squares.
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Results and Discussion _ “Nin ay

iment
Table 1 presents the means of carcass characteristics for the various experimental groups. In exper‘g?? Presante o
ficantly higher warm carcass weight was found in the ES group as compared with the controls. AS_the( il % fcélts -
relatively small it seems unlikely that this will influence the quality traits under investigation sefl ; Ce va

W
et al 1979), Carcass lean colour scores at 45 minutes post mortem showed no significant differences bet eg:g sarGOW
C treatments. ) 1ted. {k]y ide
PH and temperature data are presented in table 2. In both experiments electrical stimulation resi e 2 thig

nificantly more rapid pH-fall during the first 8 hours post mortem. At 1 hour post mortem the’PH n b ,,r’ &ven ele
ses was approximately 6.0. The temperature decline in both muscles only occasionally showed differel a1 zj“t?? Fhoutq
ring ES and C carcasses. The combined pH/Temperature data show that 6-8 hours post mortem the PH hasn ral N ® s 0. In th
6.0 in the control carcasses while temperature at this time is still above 11°C. According to the 9€ WSS
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ten and ten rule)

or carcass traits; in each scale 1 is preferable to 2, 2 to 3 etc.

shortening (pH-> 6.2 at temperatures < 110C) this phenomenon should not occur in these carcas-
1972). In fact, temperature decline in the Tongissimus muscle approximates those conditions described
ideal in terms of tenderness (
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ESTS“rqﬂm@r@1ength in both experiments was found to be lower on hot boned control samples. However urder

]koy ideal” temperature conditions one would not expect ko find this the case after coid boning. lscre-
¢ this als0 occurrad in earlier experiments with beef (Fikelenboom at al. 1981, Smtilders et al. 1041a).
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Electrical stimulation -(HB+CB) resulted in a significantly higher driploss percentage in 1ongi551mus -
compared with controls (HB+(CB). A possible explanation for this may be the extremely fast pH-fal], Whiqunf
nation with a relatively high muscle temperature, may have caused con§1derabTe Qenatgration of the g vog in
proteins. This would be accompanied by a decreased waterbinding cap§c1ty which in this experiment g a]sn : 2
reflected in increased cooking losses, Data -supporting this assumption are reported by Eikelenboop and s0 cl o sample
(1982). C/HB samples show a tendency to have a higher percentage driploss, a finding which is i a i

: £ can
gre pfom
our data obtained in similar experiments with beef (Smulders et al. 1981b). Our results strongly gugg:2§": Y.
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Table 3. The Effect of Electrical Stimulation (ES) and boning procedure (hot boning=HB; cold boni

n
tenderness, waterbinding, and muscie colour characteristics of veal calves (n=10 in each 3. o

Sl.lbgru <1I'|I: & 50 far cons
experiment 1 experiment 2 -

Trait ES c ES .
stance. T
HB c8 HB CB HB c8 HB Bita and o
nf this s

Sarcomerelength(um)  1.50%  1.67° 1.38° 1.46° 1.593 1,708 1.31¢
gh € (1972). T
Drip loss(%) . - = = 3,18¢ 3.57¢ 2.563b i E/ tﬁfe %jﬂpo
| J.R, (1972
Cooking Toss (%) 15,38 15.97® 12,328 14.50D 231330 24,410 5y 602 Jic. oy a
1973},
Colour Hunter L-value 46.04°  49.322  41.88°  a4.47° 45.35%°  25.88% 40, 36C S BR. an
a-value 12.50% 12.862 12.12°2 12.53% 12.36° 12.59% 11,912 LB, CLE
onse i Lamb
508 {1000
b-value 10.07° 11.00% 8.76° 9,65 9.77° 9.942 8.31¢ Bt e
: - T
Total hematin (mg/g)  60.26°C  51.69° 71.44° 58,0730 54.27% 51.50% 60.03% in pe f';nrlln
AN
Meai . %
Instr.ii-Br. shear 2,308 2,182 3.24¢ 2.8 2.85 2.3 4.05° dc 50
force (kg/cm?) tmalizy . p
: 16, and |
v Within experiments figures with superscripts not containing a common character differ significantly at  ' ””nggh
Teast at p<.05 level; a is preferable to b,b to ¢ etc, oo A Y

.di“; Capa

causal relation exists between cold shortening and drip loss percentage after a certain period of storag
view which is supported by by Honikel et al. (1980) and or own previous findings (Smulders et al 198la 3
an effect appears to be more marked in relatively large cutting surfaces as is the case in this experi : g .0

Although within experiments some significant differences do exist between treatment groups the aqﬂ
variance showed that overall effects of electrical stimulation (HB+CB) and hot boning (ES+C) were signif

ly different as compared with their control treatments. L values as well as saturation ( S={a2+b2)% od NG “
lack of greyness or purity) were significantly increased by electrical stimulation whereas hot boning -~J-yn, 4.
an opposite effect.These findings are in agreement with our data on beef (Smulders et al. 1981b)nTheref’ F"? fieaf Dua
enhancement of lean veal colour by electrical stimulation may be partially counteracted by hot boning. e iy, o (GH
experiments on electrical stimuiation of veal carcasses (Eikelenboom and Smulders 1982) suggest that t
of this colour enhancement may to some extent have been due to denaturation of sarcoplasmatic proteins
Instron Warner Bratzler maximum shear forces clearly reflect the difference in degree of contraction
cal stimulation has for the major part prevented the toughening effects of hot boning followed by 1m$§?;
fce water resulting in non significant differences hetween ES/HB and ES/CB samples. C/HB samples sufferes
rely from the extreme chilling in ice water. As already indicated by sarcomere lenghts ¢/CB samples a
went some shortening.

Table 4 presents the pooled results of tastepanel preference tests of both experiments.
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Table 4. Resylts of sensory panel preference tests for tenderness of electrically stimulated (ES) ;5
(C) veal sampies in a hot boning (HB) and cold boning (CB) procedure; pooled data of two

Comparison Preference for SE level of Mean tenderness SE of ;
first treatment significance scores (ES vs C) A scoriw_ <

ES/HB vz C/HB 63 % 5% p <.01 7.3 vs 6.8" .1

ES/CB vs C/C8 65 % 4% p <.05 7.7 vs 7.3 A

ES/HB vs C/CB 45 % 4 % NS 7.3 vs 7.5 wil

v 10= extremely tender, 8= tender, 6= slightly tender, 5= slightly tough etc.
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chow that £$ samples are considered significantly more tender both in hot boning and cold boning com-
i #ferences 10 rank are attended with significantly better scores. Comparison of ES/HB and C/CB showed
Ficant differencesin ranks and scores.It should be kept in mind however that that in our model-study
eanples wﬁre_ch1lled extremely fast,If may be expected that if hot boned samples had been subjected to
of conditioning, the results as regards tenderness might have been superior te those in the present

5 prqsentgd in b 1s paper indicate that Elactrical Stimulation improves colour and “endewness of veal
yprsaly affect waterbinding capacity. Hot boning aopears to result in a s1ightly darker colour hwt
nlosses to some extert. He ever cold shortani=g, a phenomenon which may occur under cosling cordi-
gidered safe ir this respect, appears te adverselv afacr drip loss after £ days of eging.
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