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cﬂ.SUMMARY: In order to investigate tissue, cellglar gnd sub—
n lalar peculiarities of meat, placed after electrostimulati-
Sjmln Chilling conditions for ageing, the structure of lo?glgz
Yop o 30TSi of steers was studied by means of light and elec

mlcroscopy mnethods. : 5 <
afterlepprostimulation was performed 30-40 min po?t moi efé
rde SXinning electrodes_were applied in 2 51t§sl_nec an $ia
Voltaa Electric current with standard characteristics was u s

38e 220 V, frequency 25 Hz, duration - 120 seconds. :
M£Cttructure of muscle tissue was investigated by light 2naen
'mmed?on—transmission microscopy. Material for study wast g%c
thay ~2tely after electrostimulation and during ageing at o
Wepe asted 24 hours. Longissimus dorsi of carcasses, which

0T electrostimulated, served as controls. b

teq . Was established, that microstructure of electrostimula-

oselv*mgiigQ;E}sisnificantl¥+frgm structureqoﬁ.gontioi Eegg.
N er stimulation shortening Qf actomyosin comp 9““ 2%
PR o] is observed as well as its gradual rglaxatloﬁ;ri
Bjne o4S, if morphological traits of meat ageing appear bePTT
lins tfom 6 hours post mortem. Non-stimulated meat during chil-
S_S00ws cold shortening.
meﬁ}denb fied oiéﬁgeg inomicrostructupe of«ele?tros?imulaged‘Sh
injtpolntovL to significant acceleration of autolytical giggg€;e
dstr(as compared to control meat)and to the absence of excescl
UCtive violations.

mm_I“TRODUCTION: Techrological necessity, economic expedlengyb
0f  SChnical possibility created base for conducting processes
bhleat chilling with relatively high speed by means Qf'l?wef 4
“Qat?emperature of the surrounding air,as well by raising cir
: O velocity of the air. s : )
lhwgrlns intensive chilling of hot meat, having high pH-values,
nlllsclersible cold shortening happens to actomyosin complex gf
Se fibers, this deteriorating quality of meat raw ma?erlal.
19853 Veral research workers established (Zayas, 1981; Fik,
tegy} Honikel, 1986; Woltersdorf, Honikel 1982) that cold shor-
mQ.iQ Of muscles car be prevented if pH-value is lowered to
q&p Thig cai: be achieved by short application of electric :
1K)e§t With definite characteristics to meat carcasses during
(143 o after %0-40 min post mortem. To do this low voltage
%%QQO and high volfpage (100-1300V) installations can Dbe

s‘lba‘uevel‘theless, by the present moment opinions differ on tne

O §1°% which technological stage is more advisable for use

Iliealectrostimulation and which should be optimum electrotech-
Parameters of this stimulation. Usually, in the process
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1ysical, L and biochemical mCthm?r
however, few research was devoted 0%
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gissimus dorsi of steers, takey
h rib served as material for morphol%a

at the level

5 : i o
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cal study. First group included muscles whlich were non-efLe" 4
i J - O = = O

ted during primary processing, and that is why called cO¥

Bxperimental group was subjected to cle stimulation after

: ) min post mortem, closely after dohidingéw
electric current was used (Voltage - e 0"
stinmulation 120 sec). After elect®
stimulation rapid chilling at -3"C was performned.

I
For investigation samples of nuscle btissue were taken 8

Ak
U -

mne

mediately after stimulation, then after 90 min, and f£inally
r 6 and 26 hours. At0”
For study of microstructure under light microscope,

m-
d 2.

rial was fixed by 20% formaldegyde, dehydrated and place

11 A5 v st AT ~rad s +h R 1+ g
celloidin. Cuts were dyed with hematoxylin-eosine. Ultras 1d¢”
tural studies were performed on a muscle, f1 1 by ;lutara e

WerA "/ o a3 17 T 11 A ~rs A IathcrdArnatad avrAd NOILT A 37h Ay
hyde and 1% osmium gquadroxide, dehydrated ard poured into ;mrwy
4 7 s R e g L " > = Vo T Sl g, e Top £

ture of epoxide resins ¢ epon-eraldit. After analyslis 0L Se
cuts and orientation of muscle fibers, ultra-thin cuts WeXZ '

prepared which were dyved with uranilacetate and plumbum clLYv™s
=2 = v o - al’l(”e
(@]

Besides, in the process of chilling, Ulemperavure ch 0
wuscle (6 cm deep) was monitored as well as at the surfac “itf
neat. Sinultaneously meat was ascessed organoleptically an

pH was measured.
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RESULTS AND DISCUSSION: During investigation 1y was egtra
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traits of shortage reaction of actomyonsin filamentary complg
in response to effect of electric current (fig.1). As far zrmV
along nmuscle fibers shortage knots appear, then crosswise 69
ings on fibers smoothen or are substituted by longitudina g
On the ultrastructural level decrease of filaments length lﬂ)
observed as well as initial evidence of postmortem chang®
organellae, expressed in swelling of tubular and vasicular
structures. At the same time changes of condition of fiber?5¢0
shortage system and cellular aorganellae are not characte®

lished, that closely after electrosglmulatlon internal tempcﬁ’
et i e 1 T o2 o) Ol et & +trol Cé
ture of Muucluouisuue reached 39-41°C, while in contro 3
ses it was 1-2°C lower; pH-value in experimental and contT
carcasses achieved 5,9-6,2 and 6,7-7,0 , accordingly. g0
liuscle tissue after electrostimulation develops prono
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fibers at the same moment, on the contrary, they
By 258 heterogenic, mozaic character. In control material, ta-
Gen»from non-stinulated carcasses, tissue structure is s;mllar
qg 0T meat structure at this moment, this muscle being in the
2 a”e_+0f postmortem relaxation. » g :
to After 1,5 hours post mortem temperature of carcasses, mgnl—n
tr§§§ after e ectrostimulation, reached 37-39°C and that of CE %
dingiy‘ 56-38"C. pH-value then was 6,0-6,3% and 6,6-6,8, accor
1,5 hours after electrostimulation meat shows tpe whole com-
el of rigor mortis development. Longitudinal drawings on mus-
StoLLDErs are noted along with sarcomeres shortening and J-
E flp.disappearing. One can see total swelling of protelns in
se- Tip region and loosening of bonds discontinuity, and, cou-
KSQPQntly, of structure rigidity in myofibrillar bundles.
ny) o ¢Sult, the already electrostimulated meat starts to accu-
conQL?,ruptures in myofibrillar bundles and muscle f}berg? gg
ipigﬁhled by microsplits in the latter. Along with viola ;oﬁ
We , - Structure of fibrillar proteins of shortage mechaillsment
hlLOC d some evidence of the destructlve.processeg deveagp
placBellar cellous organellae, such as mitochondriae, en o-s_
éegsmlc reticulum, channels of T-system. The described proczt
8ing €velop unevenly even at this stage and do not embracen £
turllag decree the whole mass of muscle. Even aththe commno LBio
cl g of brightly expressed shortage of actomyosin comp%eg,czr_
Coz fibers can be encountered, having long enough ?ela%e %5
D00§re§. To identify them with certainty as belonging to the
Pha OL fibers covered by Shortening or as fibers 1n1tia:%:93
ComSe Ol fibrillar proteins shortening, belonging to shortaze

Plex, is not possible. g
trOOIF Quscle tissue which served as control and was ng?.i:;l
st.-vinulated, processes of rigor mortis are at their lﬁluT‘i—
r ard microstructure of muscle tissue 1s.pract;call3 Elm
of Yo €xXperimental megt 40 minutes after stlmu%atlon. peoiee

Shortage in this case may be different in adjacent sites. g
IneatFurther increase of ageing time for control and Stlmuiffie
of Wnder conditions of chilling up to 6 hours 1ndgges Ct;gi
°ne§H‘value in-experimental samples to 6,1-6,3 and 1n‘cgpcs
0f elto 6,1-6,5. Microstructural changes of CharaCterlsflri~or
Uopy.s cCTOStimulated meat more correspond to the stage o0 %
A RS accomplishment. The main part of muscle fibers is no
sagluded into state of intensive contraction. Length of ;{s
mn°°mere is big enough, and even wide J-strip can be ea:i gonn
matgled out. Breakage processes of lamellar and StruCtuituriré
higions 1n nuscle fibers show deepening character by oaiated‘
thepo T amount of fibers and cellular organellae 1nc9rpghe =
op rein (Fig.2). Muscle fibers of control meat are lﬁ 2 Y
%fgontractiOD (however, of low degree). The main antiguiafed
nmater?nce in nmicrostructure of contpol and electros et b
tep _*1€s in the fact, that destructive processes ﬁnvever s
Win, T€ stronger and develop with a higher speed, hov g

€ lower degree of sarcomere shortening.

Dlex
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trostinulated and col

Maxinmum storage time of studied elec ar~
meat was 24 hours. At this stage pH-value in eéxperimental %M
casses 4 and in controls 6,3%-6,5. For meat &

electrostimulated carcasses the total pic
t

tical changes is characteristic of t

he
s arl”
afﬁ

v

ini These mnicrostructural pecull
tie | hanges of meat in the proceés
age approximate day of storage, as it was o8
pre sly describ Belousov, 1978). These Cham%f
are expressed firs y specific complex of disruptur®
membranous and fibri anellae of muscle fibers and bY. 4
high amount of cross its in muscle fibers. It is wortbce
note that disrupture lar bundles takes place f
region of Z-strip. > phenomenon, accompanied by weeding i
of myofibrills, witnesses about loosening of lateral bonds 1%”
the complex of protein shortening (Kudryashov L.S., 1989) t,
being result of autolytical procesces. The LOL—Stimulated.Gon
trol meat also shows destructive processes in muscle fibers:
Als © hours post mo control neat shows higher level ©

}_
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’ - 1
sarcomere shortage and lower level of myofibrillar disrUthﬁs
as compared To experimental meat. In slcctrostimulated meé
wel i samples amount of sarcolemma wholesomen®
vio igh.

ling > sue of experimental samPlﬁ'
le-reddish colour, brighter than that of control sallp
n showed that according to tenderness and 'uiciDGS%
L Pre-electrostimulated carcasses after chilling ¥

scored nigher. Besides, higher quality of semi-prepared 0007
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was ob;orved, 1ich were manufactured from elecctrostimulate
meat (Kulikovskaya, 3).
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CONCLUSIONS: Thus, the use of electrostimulation QO-4O[ma
2o

after slaughter ensures accelaration od initial stages of
ing approximately by 2-3 times. Effect of electric current 4
which accelerates for 6-8 hours pH-fall of meat, prevents e
1Lﬁlaenc¢ of low temperature on structure of myafibrillar pr ab
telns and ensures higher tenderness and overall quality of B8

1 matorns
raw material.
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=8¢ 1 Ultrastructure of meat immediately after stinulation
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£ig.2 Ultrastructure of meat 6 hours after electrogtimuld
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