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Effect of Electrical Stunning on Meat Quality in Broiler Breast Muscle
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College of Animal Husbandrv, Kon-kuk University
Summary

This experiment was carried out to investigate the effect of electrical stunning on meat quality in broiler

breast muscle. Broiler breast muscles slaughtered by current method and electrical stunning were employed
for glycogen content, pH, shortening (%), morphological change and myofibril fragmentation index (MFI)
of myofibrils, water-holding capacity and penetration value.

The results obtained were as follows:

Breast muscles from electrically stunned birds showed higher glycogen contents immediately after
slaughtering and slower depletion of glycogen with postmortem time than control birds.

The pH of breast muscles from electrically stunned birds showed higher pH immediately after slaughtering
and slower fall with postmortem time than that of control birds.

Breast muscles from electrically stunned birds showed appreciably lower shortening (%) than control
birds under different storage temperature of 3, 8, 16, 27 and 37°C.

Myofibrils became increasingly fragmented during postmortem storage and breast muscles from electrically
stunned birds in myofibril fragmentation index showed significantly higher increase than control birds
after 24hr postmortem.

The range of water-holding capacity were 58.7-64.7% and 57.9-62.5% for electrically stunned birds
and control birds, respectively. Breast muscles showed the highest W.H.C. at 24hr postmortem.

The penetration values of breast muscles were 175.2 and 152.3 for electrically stunned birds and control

birds, respectively. Therefore electrically stunned birds were more tender than control birds.
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Fig. 3. Photographs of broiler breast muscle stored for 5 hours at various temperatures
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Fig. 4. Effect of electrical stunning on shortening of broiler breast muscle during storage at

various temperatures
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Fig. 5. Microphotographs of myofibrils prepared from broiler breast muscle at different time

postmortem
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Table 1. Changes of water-holding capacity in broiler breast muscle during storage at 3T (%)

Time postmortem
thr)

Treatment 0 3 6 9 24 ! 48
Replication

I C 60. 4 58.6 57.8 59.1 62.5 61.7

ES 61.3 60. 7 58.4 59.7 64.3 63.2

I C 61.2 59.2 58.1 58.5 62.8 62.1

ES 62.1 61.2 59.3 60.6 65.1 64.1

I C 59.8 58.9 57.7 58. 4 . 62.3 61.6

ES 61.8 60. 8 58.5 60.3 64.8 63.6

Ave. C 60.5 59.2 57.9 58.6 62.5 61.8

ES 61.7 60.9 58.7 60. 2 64.7 63.6

C: Control ES : Electrical stunning
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during storage at 3T
O : Control ® . Electrical stunning

A7 IRt E A MEGIAR)E @M ez £3
3} fEBE Fig. 7oA B+ vhel 2o}

Z ERERT B0 BEc HBHE 143 40
A Hab K Hebed S 6FET KUBRE 104. 724 7.
A oustan 1 Al Fobsled R 248%0) £
By 175,254 ~hab Eeoboh EE kg HT @i ol
B B 130,594 Hak (g Felod ik 6
BERS RLARE 103.82 4 shak vbotm 1% %a F
7hebe] etk 248500 AR 152.32.2 4 b3 o
ohooolsbre] MO BE T KNS vl Wi
T Yo, HANS HE det gES 2
ol Z B gtk

olefth #ERs ¥ W) TRHE Hind BREH

S shAl 0 KB Lol vl vl g3 1%&1-;:
A ot mPr e now dobsle)
V. & %

* FB- EREBH L WEN e BB S
Afclizt TREAT B HERT Bl o
HT5E A E 2o glycogen &8, pH, HEE,
FRIERRAE O] RoRERS WMbEsl A {bfEm. RAKD Y
HES Kl ob Aol R bzt et
33

1. Glycoger 4> ERERY BEHol HJEH
T el vl HBIHE o T, Sk KRR
c 2T sl B8 BLE etk

2. pH+v: EREET BHol SEEEY Bl »
H BBAEE o TU%oH, B BBHoZE o 4

- 186 -



BERERASE] AR XE g 7

A3 TSR )

3. SEE-3TC, 8T, 16T, 27T % 370 ¢
BHTAA TRREI Brol JgE Bryol v
M oepd G2 AL B o)

4. RS LR EES A (Lis s T &
By o2 Sokstdod, A {bismel ol g
246%f) B Ak TRADT B o) FEW BmE
W3l s AEA L FoHE v el

5. BRANS ERERT Bl B BIE 587
% % BE 64.7%, FEET B A, BE
57.9% % BE 62.5% 24 BBEEI By o| Ik
Y Mol i k3R RS et

6. T BME S| KE< ik 246500 &E8% 7t
4 Ee Aoz EREET /M FEAET
RS BB~ 27 1752, 152,38 Jehie] B
BRe ¥t 2o} B doA RS el Q)
23

V. 5|HXM

1. Copper, T.G. 1977. Biuret protein determination.
In “The Tools of Biochemistry.” John W. & s,
New York, p. §1-53.

2. Culler, R.D., F.C. Parrish, G.C. Smith and H.R.
Cross. 1978. Relationship of myofibril fragmenta-
tion index to certain chemical, physical and
semoxly characteristics of bovine longissimus mus-
cle. J. Food Sci. 43: 1177-1180.

3. de Fremery, D. and M.F. Pool. 1960. Biochemistry
of chicken muscle as related to rigor mortis
and tenderization. J. Food Sci. 25: 73-87.

4. de Fremery, D. and M.F. Pool. 1963. The in-
fluence of postmortem glycolysis on poultry
tenderness. J. Food Sci. 28: 173-176.

1966. Relationship between
chemical properties and tenderness of poultry mus-
cle. Agr. and Food Chem. 14: 214-217.

6. Hay, J.D., R.W. Currie, F.H. Wolfe and E.J.
Sanders. 1973. Effect of postmortem aging on
chicken muscle fibrils. J. Food Sci. 38: 981-986.

7. Khan, AW. and R. Nakamura. 1970. Effects
of pre- and postmortem glycolysis on poultry
tenderness. J. Food Sci. 35: 266-267.

8. Kuenzel, W.J. and A.L. Ingling. 1977. A com-

5. de Fremery, D.

10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

- 187 -

parison of plate and brine stunners, A.C. and
D.C. circuits for maximizing bleed-out in pro-
cessed poultry. Poultry Sci. 56: 2087-2090.

. Kuenzel, W.J. and J.H. Walther. 1978. Heart

beat, blood pressure, respiration and brain waves
of broilers as affected by electrical stunning and
bleed-out. Poultry Sci. 57: 655-659.

Kuenzel, W.J., A.L. ingling, D.M. Denbow, J.H.
Walther and M.M. Schaefer. 1978. Variable fre-
quency stunning and a comparison of two bleed-
out time intervals for maximizing blood release
in processed poultry. Poultry Sci. 5§7: 449454,
Lee, Y.B. and D.A. Rickansrud. 1978. Effect
of temperature on shortening in chicken muscle.
J.Food Sci. 43:1613-1615.

Lee, Y.B., G.L. Hargus, J.E. Webb, D.A. Rickan-
stud and E.C. Hagberg. 1979. Effect of electrical
stunning on postmortem biochemical changes and
tenderness in broiler breast muscle. J. Food Sci.

44:1121-1128.
Olson, D.G. and F.C. Parrish. 1977. Relationship

of myofibril fragmentation index to measures
of beefsteak tenderness. J. Food Sci. 42: 506-
509.

Roe, J.H. and R.E. Dailey. 1966. Determination
of glycogen with the anthrone reagent. Anal.
Biochem. 15: 245-250.

Stadelman, W.J. 1967. Mechanism of postmortem
tenderization of poultry muscle. Poultry Sci.
46: 1322-1325.

Takahashi, K., T. Fukazaws and T. Yasui. 1967.
Formation of myofibrillar fragments and reversible
contraction of sarcomeres in chicken pectoral
muscle. J. Food Sci. 32: 409-413.

Wierbicki, E., L.E. Kunkle and F.E. Deatherage.
1957.
cationic shifts during the heating and freezing

Changes in Water holding capacity of

and thawing of meat as revealed by a simple
centrifugal method for measuring shrinkage. Food
Tech. 11: 69-73.

EARIA. 1968 RANZHAERS. B4 &H
ImE®. 222 13~14

KtE R R FOEBL 1980. AWM, %
EXIERE. A€ p. 72~78.



	Summary
	I. 서론
	II. 재료 및 방법
	III. 결과 및 고찰
	IV. 적요
	V. 인용문헌

