










H i X

P33BKTHH OKIÍCJIETGJIBHLÎX npOLjeCCOB IIpE yJIBTpa3ByK0B0E odpadoTKe MHC3 .

B o 373,eMCTBEe yjiBTpa3ByKa Ha daKTepxa jiBHyio odceyeHeHHocTB Maca

BaKTepEiíHflHoe aexcTBEe yjiBTpa3ByKa odycjiOBJieHO pa3ptiB0M kjigtok 
MHKpoopraHH3MOB na oTaejiBHKe ceruehtm h yaaJieHneM MEKpoopraHE3MOB 
c noBepxHOCTH. Bo3sei'icTBMeM yjiM'pa3ByKa aacTOTOE 19 Krp, hhtöhckb-  
hoctbîo 3,2 bt/ cm^, b Telenne 10 meh. hs noBepxHOCTB odpaspoB oxJias- 
Ä6HHOM roBHSHHH aocTEraeTCH cHHxceHHG odmeM MKKpoÔMajibhoh odceMeHeH- 
hocte b cpe^HeM b 24 pasa . lipa y z e j i m e m m  hcxoshoh oÖceueHeHHOCTH 
3$$eKT B03SeßCTBMH yJIBTp33ByKa B03paCTaeT. yJIBTpa.3ByK He MOæeT dtlTB 
peKOMeHflOBaH sjih cTepHHH3aiíHH Mac a, oflHaKO ero nonyTHoe B03seMcTBKe 
Ha cHHseHKe noBepxHocTKOü odceueHeHHocTH, npE aocTHHeHHH apyrEx s$ - 
$eKTOB, npeacTaBJiHeT npaitTEaecKEii EHTepec.

IIojiyHeHHe c noMout&io yjiBTpa3ByKa sMyjiBCEE k e b o t h h x  rapoB h e x

ECn0XB30BaHiie B KOJldaCHOM np0E3B0aCTBe

ripa np0H3B0fiCTBe BapeHblX KOJldaCHblX H3fleJIHH HaCTO CHMSCaiOTCH 
Bbixofl e KaaecTBO, ocodeHHO Koraa Ha nepepadoTKy HanpaBJiaiOT m h g o , 

Âe(|pocTEpoBaHHoe h c dojiBiEM coaepsaHEeM o p a .  BBeaeHLie 3 ¿¡apin 
cTadEJIBHOÍ'í SEpOBOE SMyJIBCEE H03B0JIHT 3H3HETeJIBHO yBeJIMHMTB erO 

HoaocBasbiBaioiiiyio enocodnocTB, Tax k s k  b cocTaBe cojiBBaTHbix odojioaeK 

KKPOBbIX UiapMKOB, E3 KOTOpHX COCTOET SMyJIBCEH, ysepSHBaeTCH 3IiaHH- 

TejILHue KOJIEHeCTBO npOHKO CBH33HH0E BJia rH .  E c JIE aodaBJIHeMHE B $3pm 

HHp BBOaMTCH B BEfle SMyjIBCEE, TO EpE E3MeJIBHeHEE MHCHOM MaCCH Ha 
HyTTepe odpa3yeTCH cjiomaa KOMnjieKCHaa c m  c Te Ma dejiOK^---*Boaa«-*HHp, 
OTaEHaioinaHCH b h c o k o m  c t o m k o c t b h î . B s t o m  cMCTeMe Boaa yaepraBaeTca 
He TojiBKo dejucaME, h o  e aMyjiBCMeË b  cocTaBe 3aiii,ETHbix odoJioaeK h e - 

P°BbIX IliapEKOB.

Pa3padOTaHa ICOHCTpyKPEH 3ByK0B0M rEapOaEHaMMHeCKOñ yCTaHOBKE
SMyjIBrEpOBaHEH KEBOTHblX HEpOB. yCTaHOBJICH OIITEMaJIBHblil peSEM IIO-

^yneHHH sMyjiBCEE: npoaoJDKMTejiBHocTB o d p a d o T K E ,  T e M n ep a T y p a  CMemE- 
HaeMbDC KOMÜOHeHTOE, HaCTOTa yJIBTpa3ByKa,  KOHUeHTpapEH JKEpOEOE <£a3bl 

B 3MyJIBCHM, KOHUeHTpaUEH HeOdXOaELIbDC CTadEJIE.3aT0p0B.

ycTaHOBJieHa onTEMajiBHag aacTOTa (pMc. 3) e b e s  npeodpa30BaTejiH, 

HpHMSHEMOrO B yCJIOEEHX MHCHOM npOMbUMeHHOCTM. HaEdOJiee TOHKOflECnepe 

Haa- EcradMJiBHafl sMyjiBCMH nojiyaeHa npn aacTOTe II Krp tía rnapoaKHa-
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M im 6 CKO ¿i 3BYK0B0Ö .VCTSHOBKO, ' OTJIimaiOlUCÜCH ïïpOCTOTüiî KOHCTpyKipíK*
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î rpll

3ByKa na «McnepchOCTB rapoBux 
aMyjiBCKíi :

1 - 5  aim ., 2 - 7  mwík , 3 - 3i.iim.,  
4 -  IU 1,1 m h *, 5 - 1  MHH.,
G - 3MME( k o h t p o j i b ) - 5 m m h .

n o c í1'1
P m c . 4 .  BuMHHHe npoflojK.mToJiBtioc^ 

oÖpaÖOTKH na GTeneHB #Hunep 
3MyjiBCHH:

I - Iï,2 Kriî, 2 - IuuO itr«,
3 -  30Ü kt«, 4 -  60U kt«, n
5 -  22 Kr«, 6 -  3M¡/ib (KOHTponw

'ÄHcnepcHOCTL aayjiBCMM c BoapacTaHKCM KOHueurpauHH hbp oron  k 821' 

n a a a e T .  2 jih McnojiBaoBaHHH b KOJiöacHOM iipoH3BoacTBe upesjiOF.eHbi 
3MyjiBci4ii KOu«exiTpa«Heia r a p a  36-4Q/0.

rio jiyueH a san iä p im e c K a f l  cpopMyjia, ycTanaBJiHBaiOuOH b 3 8 bm ocbh33 

ÄJ d nn  Ha CT il« ( y )  H KOHll.eHT paU,MOii r a p a  ( x ) î

y = 0 ,0I7x  + 1,852
il pii npoaojiraTejiBhocTi-i o 3 By hm sa h h h Brune o n t mm8 jii> h o¿! npoiicxo^1 ^  

KoaryjiHUHH rapOBUx hoctmií. Buco Ka h siicnepcnocTB 3MyjiBCim socTHX'aeT 
ch npB oÔpauOTïce b TeneHiie 7 mmh. na riupOflimaurmecKOii 3ByK020iI 
ycTanoBice (pac. 4 ) .

yCTaHOBJIGHH OUT 111.13JIBHLie KOH«eHTpa«HM H BM/J, CTaÖHJlH3 a T 0p 0B, 

MeHMMUX npM np0H3B0«CTBe MHCOnpOflyKTuB. yCTaiiOBJieiia B3 ailM0CB^a ^  ̂

MOH«y «MaMOTpoM n a  CT M« ( y )  h KOH«ehTpa«Meß CTäÖ H jraaaTopa 0 e )*

y = -I5x  + 3,733

KoHTpOjiBHtiM an y i iB ru p o B a iiae M  Ha a n  Kpo m 3 mu jib h h t e Jie rioJiyneH^ 

rpyÖuÄHunepcHLie 3 u y  jib c a n .

nPr

3 JIO KT p OH H OM W Kp O C KO li MH e C K MMM MCCJieSOBaHHHMM H3yH6H0 CT;T pOeIIli6
ynüfl'3MyjiBCMM, nojiyqeHHtix yjiBTpa3EyicoM. iiojiyqeh KOHrjiouepaT, coc 

14HM M3 HeCKOJiBKHX KpyïïHHX HMpOELIX HOC TM«, OKpyseHHUX OOUJIOHKOH 
CTaoMJiM3aT0pa cjioraoro c t p o o h m h .
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CTpyKTypHO-MexaHH^ecKHe cBOiâCTBa çpapiua 3HaHHTejiBHo bjimhíot na  

Ka^ecTBO m b h x o s  n p o s y i c T a . BH3KOiiJiacTH*iHHe cB oücT B a cpapinen o ö y c -  

JIOBJieHK H X  BJiaæHOCTHHM COCTOHHUeM, T . e .  KOJIHqeCTBOâ BJiarM H n p o q -  

HOCTLK3 e e  CBH3H C COCTaBHblMM H3CTHMH $apina . yBeJIHHeHIie B0E0CBH3H- 

BaBineß cn o co ô H o cT H  ipapmeii n p n  B B eseH un  aMyjiBCHH c o n p o E o a a a e T C H  . 
pocTOM noK a3aT eJiew  hx  CTpyK Typno—MexaHMHecKHx c b o ë c t b  (TaÔ Ji. 3 ) .

T a  ó  Ji h iî a 3

CîpyKTypHO-MGxaHHHecKHe CB0HCTB3 $ap iiie ii , co flep sam iax  rapoByio

KojiHMecT- Bjiaroco- XapaiCTe- B h3 k o c tb  MoayJiB ynpoHneHH
bo ôMyjiB- aepaanne pncTHKa % xiO %  caBMra npw aeçop
CHH HJiH b nepe- BJiaa- æmh. cm ExIO -p mmpob3Hmm

0 Fi n a Q P TT H CHÔTG Ha HOCTHO- EHH.C1T %
P d d g a  o p a ,  Jo  k cyxoii ro co-

MHCy OCTaTOK CTOHHHH
n o ? r p a y ,
CM , 
nH ïH a

$apni, H3roTOBjieHHHË H3 Maca, He BbiaepHaHHoro b n o c o j ie

OnbîTHHM 2 0 1 9 4 , 7 1 , 9 5 1 4 , 6 2 , 3 0 4 2 , 7

KOHTpOJIBHMH 12+ 8 1 9 7 , 8 2 , 9 4 1 0 , 9 8 2 , 1 6 3 3 , 4

OntlTHblM 4 0 2 0 5 , 6 3 , 2 0 1 3 , 5 2 , 0 8 3 8 , 2

KoHTpOJIBHblM 24+ 16 2 0 1 , 4 3 , 7 9 9 , 7 6 1 , 9 4 3 0 , 5

OnblTHHM 60 2 1 4 , 7 5 , 9 5 1 0 , 7 1,71 3 4 , 3

KOHTpojILHHÜ 3 6 + 2 4 2 0 9 , 9 6 , 9 4 7 , 5 1 , 6 2 2 6 , 1

$apin, M3r0T0BJieHHblH H3 Maca, BHaepjKaHHoro b noeojie
OnUTHHH 20 1 9 7 , 6 1 , 8 4 1 5 , 2 2 , 5 4 4 8 , 0

KOHTpojILHblM 12+ 8 1 9 1 , 4 2 , 7 0 1 2 , 1 2 , 2 4 3 9 , 2

Ohhthhh 4 0 2 0 5 , 4 3 , 0 2 1 3 , 8 2 , 3 1 4 0 , 0

°̂HTp0JIBKbIH 2 4 + 1 8 2 0 2 , 6 4 , 0 1 1 , 3 2 , 1 1 3 5 , 7

°nbïTHHH 6 0 2 1 7 , 6 5 , 2 4 1 0 , 5 1 , 9 6 3 6 , 1

ÔHTpojIBHblM 3 6 + 2 0 2 1 1 , 4 6 , 1 0 8 , 6 1 , 8 7 3 0 , 8

BoaocBH3UBaioiHHe cBOHCTBa $apm efl M3 MHca 6 e 3  Bbiaep^KH b n o c o j i e ,  
Ho c EBeaeHneM  sMyjiBCHM Bbirne, hgm k o h t p o jib h h x  -  H3 w n c a ,  B H sepæ aH - 

H° r o  b n o c o j i e ,  h c o aep san iM x  e m p  h B o ay  b bhsb OTaejiBHbix KOMnoneH- 
To;b. 3to yKa3biBaeT n a  bo3Moehoctb ycTpaneH H H  n o c o j ia  BBeaeHneM E x p o -  
BHX 3MyjlBCHË.
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TKaHH. CKOPOCTL y j IBTpa3ByKa B MbIIIIGHHOii H KHpOBOfi TK3HHX 33BHCHT 

ot TennepaTypa.
0  n  p  e  j e  ji e  h h e  K a n c c T B a  m h c h h  x  $  a  p  in e m 

Ha ocHOBaHHH H3yqeHHH aKycTHHGCKHx napaM eT poB  TKanew p a 3 p a d o T a H  

c n o c o d  aB T O M aTim ecK oro  peryjnipoBaHM H  cT pyK T ypH o-M exaH nqecK H x 

CBOilCTB CpapiIIGM n p n  HX H3r0T0BJI6HHM, n03BOJIHIOIHMil 3aM6HHTB c y m e c T -  
ByiomyK) cydBeKTHBHyK) opeHKy K anecT B a cjapniei! od&eKTHBHaw m g t o s o m , 

oOecnemiBaioiUHM HonpepbiBHOCTB m3 m g p g h h h .  C n o c o d  iio 3bojihgt  o n p e a e jn iT B  

onTMMajiBHyio npososHHTGJiBHOCTB h3 m g hbhghm h . i lpn  paapadO T ice  c n o c o d a  
MCn0JIB30BaH0 HBUGHHG 33TyxaHKH aMIUIHTySH yjIBTpa3ByK0BKX KOJiedaHKa 
b  c p e s e ,  c r e n e H B  KOTopax 38BHCHT ot b h 3Ko c t h  § a p n ia .  C onpH seH ne  

y jiBTpa3ByK O Boro saTHHKa c cmctgmom nosanM  b o s h  n a  h sh g jib h h tg jib  

o d e c r ie q u T  p e ry j ra p o B K y  KOJianecTBa bboshmom  b o s h , b 3aBHcmiocTM  ot 
BOSOCBH3bIBaiOmeil cnOCOdHOCTH CbipLH. l lp n  S0CTHH6HMM OIlTHMaJIBHOil BH3- 

koctm  $apina  KOJiedaHMH saTHKKa so cT ara iO T  onpesejiG H H oK  aM nsH T ysH ,ii  

HcnojiHFiTejiBHbia MexaHH3M npeK pan iaeT  n o s a n y  b o s h  Ha M3M6j ib h h t 6 j i b . 

^CTanoBseH H  p e 3 K a e  otjihhhh  b h 3 k o c t h  $apm efi c pa3HHM o o s e p s a H n e M  

BBeseHHOil BOSK, M3r0T0BJI6rIHbIX K3 CbipBH pa3JIMHH0r0 C0CT3Ba M TepMH — 
HeCKOM OdpadOTKH.

McnosBsoBaHHe y s B T p a 3 B y K a  shh  MexaHH3asHw n p o n e c c o B  oh jic tk k

B a x H a a  HanpaBseHaeM npoMNimiGHnoro acnosB30BaHHH y s B T p a 3 B y x a  h b ~ 

^HeTGh MexaHH3aSKH OHMCTKH npOSyKTOB H HHCTpyMeHTa MHCHOM npOMbffilJieH 

h o c t h . MexaHH3aiiMea T pysoeH iioK  o n e p a m w  ohmctkm t p o j is g g b  odJ ierneH K  

ycJIOBHH T p y s a  H 3HaHMT6JIBHO CHHiKGHH nOT6pH MHC3 OT MGXaHHHGCKMX 3 3 -  

r PH3HGHHii. B p e a y j iB T a T e  npOBesoHHHx a c c s e s o B a H H i i  p a3 p ad o T aH H  T e x n o -  

H KOHGTpyKHHH ySBTp33ByK0B0H yCT3H0EKH SSH OH HOT KM TpOHJIGGB, 

PSHHM ySBTpa3ByK 0B0H  OHMCTKH -  BMS H KOHIJGHTpaiiHH nOBepxKOCTHO- 

aKTHBHbIX B e s e C T B ,  npOSOJDKMTGJIBHOCTB OHHCTKH, TGifflGpaTypa MOiOiHGM Cpe 

^  (PMC. 5 H 6 ) .

MgTOSOM CKOpOGTHOH KHH0CB6MKH K3yqeH M6X3HM3M ysaSGHHH 3arpfl3- 
iieHaii b  ysLTpa3ByK0B0M nojio h onpesesena h p o s o j i e h t g j i b h o c t b  nposecca 
^HasH30M KKHorpaMu ycTaHOBJiGHo npoTGKaiomee b\ tghghhg soneM cGKynsa 
Ha3PymeHMe nsGHKH c spodjiGHUGn ee na o t s s s b h h g  oerMGHTa. ilposecc 
Ha3PynjeHiiH mokgt  dbiTB pa3seJieH Ha h gc k oj ib k o  CTasaa: odpa30B3Hae
^ P gewh b  njiGHKG, p a 3 p n B  cnjiomHocTa nseHKH Ha cerMeHTH, mx SHcnepm-
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Pk c, 5. OnpeaeaeHHe oiitmmqjilhoíí

npOJOJDKMTGJILHOCTH O^HCTKH
Pue. 6. OnpeaeaeHne o m im a t11011 

TennepaTypti cpesti

I ~ pacTBop: KaaBiiHHupoBaHHan c o aa -  50 r / j i ,
cyar$aHoa 5 r / j i .

2 - pacTEop: KajiBiiimiipoBaHHaH c o a a -  40 r / a ,
c y a r$ aH o a 4 r/a.

3 -  pacTB op: K8JIBE[MHMpOBäHHaH GOSa -  30 r / a ,
cyartoaHoa 3 r / a .

4 -  pacTBop: KaaBiiKHiipoBaHiiaH c o a a -  20 r / a ,
cyarcjiaiioa 2 r / a

5 -  Bosa

poranne n ynoc ot norepxHocTM H3aeaMH. öaHOBpeMeHiio npoMCXOStiT 
3MyjiLmpoBaHKe rapoBoii oghobli naeHKH h aiiynLCMH yHocuTCH K3 soHH’ 
pacriojioHeHHoM Haa M3aeaneM. B pe3yjiBTaTe M3yqeHtm KHHorpaMM EtiöP 
ho out uida JiBHoe pacnoaoKeHMe M3aeanH k ueuöpaHe npeoöpasoBaTeatf* 
yaBTpa3ByiiOBbiM MeioaoM MHKpo$aopa yaaaneTcn c rioBepxHOCTH ií3 íeJlIlíí̂  
b ôoaBüieît cTeneHH, new npw pyqHoiî ohhctkc. Pa3 paöoTana KOHCTpyKÜ 
yjIBTpa3ByK0B0il yCTOHOBKM SJIH Ô MCTKM TpoaaeeB, BiieapeHHOii Ha 
iipeanpiiHTiiii mhchoM npoMHniaeHHocTM.

4 4 6
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T a b l e  1

^itra-sonic specific intensity at various frequencies

Frequency, kcs 22 300 600 750 1000

intensity, w/cm2 2.31 15.6 18.4 18.5 19.5

T a b l e  2
Ultra-sonic tenddrization of meat

Treatment Organoleptical Shear value 
time, min. evaluation,sc ore kg

3 3
5 3

10 3
e 15 4C o n tr o l 2
* 3 4

n ?  4Lo n t r o l  3
'  5 —  4

5 4

c ° n t r o l  3

.85 2.11

.72 1.59

.95 1.69

.50 1.61

.90 2.25

.00 1.84

.4 1.57

.1 2.27

.22 1.86

.30 1.82
oC

M• 2.16

Shifting stress, 
kg/cm 2 Notes

5.95 Treatment of
5.54 meat frozen
4.85 down to ~ 8 GC
4.95 
6.56

5.21 Treatment of
4.78 meat frozen.
5.67 down to - 3 0 t

5.08 US-waves are
5.14 parallel to

fibers
5.43 US-waves are

perpendicu­
lar to .fi­
bers

O i,
^ructural-and-mechanical properties of forcemeats,

emulsion

T a b l e  3 
containing fat

S am p le

Emulsion Moisture 
or water- content 
and fat as dry 
level, $ residue 
of the 
meat

Moisture Viscosity,Shear mo- Hardening 
content /¿xlO 4 aulus, at deforma- 
according d y n e * c r r r  ExlO ^ _ tion, # 
to Grau, dyne.cm2

2
cm ,spots

CnEtm°ü t r o lïest
^ h t r o lTest
4°htrol

T e s t
£ Ghtrol
Test
P a t r o l
iest
°htrol

'ForcemeaF~prepared witHoïïï meal: pre-curing

20 194.7 1.95 14.6 2.30 42.7
12+8 197.8 2.94 10.98 2.16 33.4
40 205.6 3.20 13.5 2o08 38.2
24+16 201.4 3.79 9.76 1.94 30.5
60 214.7 5.95 10.7 1.71 34.3
36+24 209.9 6.94 7.5 1.62 26.1

Forcemeat prepared of pre--cured meat
20 197.6 1.84 15.2 2.54 48.0
12+8 191.4 2.70 12.1 2.24 39.2
40 205.4 3.02 13.8 2.31 40o0
24+18 202.6 4.0 11.3 2.11 35.7
60 217.6 5.24 10.5 • 1.96 36.1
36+20 211.4 6.10 8.6 1.87 30.8
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T a b l e  4

Biological evaluation of sausage products

T e s t s
Average daily amount Average daily 
of digested nitro- lance of nitro­

gen, cb gen, mg

Ration with experimental

sardelias 83.30 444.9

Ration with control sardellas ' 82.34 427.8
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. 1. Distribution pattern of acoustic energy throughout the volume 

of the treated medium and by the diagonal of the transformer

-------------------------- cavitational regieme (U=7.5 kv)

- - - - - - - - - -  - non-cavitational regieme (U=4 kv)

« 2. Meat heating as related to ultra-sonic frequency and exposure 

time

- Temperature, °C

- T i m e , min.

. 3. The effect of ultra-sonic frequency on fat emulsion dispersity 

1 - 3  m i n . , 2 - 7  m i n . , 3 - 3 m i n . , 4 - 1 0  m i h . , 5 - 1  m i n . ,

6 - control - 5 min.

• 4. The effect of treatment time on the degree of emulsion disper
sity

1 - 11.2 kcs, 2 - 1,000 kcs, 3 - 300 kcs, 4 - 600 kcs,
5 - 2 2  kcs, 6 - control

2« 5. The determination of the optimum time for purification
Upo^OJlJKl'iTej i l h o c t l  03ByqM- - sonic treatment time, sec.

£>• 6?aM e  determination of the medium optimum temperature

M n ep a iy D a  MOiomea cp esb i  

.To Figs. 5 &  6:

1 - solution: soda ash

2 - solution:

sulfanol 

soda ash

3 - solution:

sulfanol 

soda ash

4- - solution:

sulfanol 

soda ash

5 - water

sulfanol

- detergent medium temperature,

50 g/1 

5 g/1
40 g/1

4 g/1
30 g/1

3 g/1
20 g/1 

2 g/1
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