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:T%Ess of vegetable origin meat substitutes used by meat industry greatly differ in their
N\ grg°mPOSition mainly regarding the contents of protein,fat and carbohydrates,Soya flo-
B 5 ts and texturates manufactured from them are carbohydrates rich meat extenders con=-
f‘,7,10;’1‘1ble mono and oligosaccharides,policarbohydrates and protein-carbohydrates comple=-
“flts *Using soya flour or grits which contain approx.34 percent of carbohydrates as com-
e . SaUsage mixture,much attention is required to their behaviour in final products
R S8ess such as fermentation,which they may potentially underge during processing and
Jong ly during storage and distribution,

§ il’ldicaﬁcing presence of volatile fatty acids originated from many sources in scaldal
d sausage has been reported by several authors./1,3,4,8,2,5/.

A upaper we report a study on influence of the 0,15 and 25 percent substitution of

Y VFA7 by soya grits in model mortadella type sausage on the content of volatile fatty

etOra during several steps into technological process and up to 72 hours of final pro-
by, 8¢ at 4°C .
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AR
ly 319“ of model sausage.

]
;l()r :;tadella type sausage was manufactured in laboratory scale.Compostion of control
fd 1e“Sage mixture was as follows:

&

)

i an beef meat 37.5%

{ieq %geﬂ pork meat 37¢5%

\® iy "X back fat/lard/ 2545%

ne  Telation to meat 30,0%

\,11 tn " " n 0,02%
¢éﬁ o calation to all

Ry /"" Daterial 2.5%

U >®pper/ in relation

i Sic raw material 0.1%

o Us on of meat tissue in sausage mixture by soya grits at a level of 0,15 and 25% we-
%pojs“n@ equations suggested by Tyszkiewicz /11/ and accordingly experimental mixtures
®d as shown in Table 1.

s in grammes® Level of meat tissue substitution /%/
pg\ 0 15 25
Ih‘ I‘
et ot 750 6375 562.5
0k pot 750 6375 56245
oy \0gy 3t /lard/ 500 500.0 500,0
gy of plly added water 450 3825 33745
g 0F o2t tissue substituted - 225,0 375.0
M 0f S8t substitute used/soya grits/ - 9445 157.5
5 ¥ater for substitute hydration - 123,0 205.5
Wgsﬂ Eredients as per control batch of sausage 1n percent.

.:%5

‘i g@

ftr; eiﬁﬁ“res were prepared in laboratory sjlent cutter and were stuffed to artificial

,‘fl,l Q my, &S 36 mm in diameter, scalded at 75 C for 25 min,,chilled under running cold wa-

‘he& Ly Qﬁ--surface was dried for 10 min. at room_temperature and then the ready product
Oille‘d and stored for up to 72 hrs., at 4 C.Three separate replications each of 3

usdel mortadella type sausage were manufactured.Control and experimental batches

) cage were processed simultaneously i.e, from the same raw material.At different

Ity Pre Ological process i.e after complétion of saysage mixture preparation,after sca

ﬁh% g Chilling and after refrigerated storage at 4°C for 24,48 and 72 hrs, samples we

i‘\h thbyappart from sausage mixture,after removing the casing,they were ground 3 times

\ éga heat grinder,well mixed and the mixture used immediately for analysis,

‘ﬁlﬁﬁs L ~Methogs_

0y
‘a“iﬁsgl mle‘e 8nalysed /in duplicate/ for dry matter and faf free dry matter,crude protgin
1y 8 5204/, crude fat /ether extract/,ash content after burning the sample at 550°C
the rstandard methods.Amount of carbohydrates was calculated from difference accer-
°11Wing equation:
Percent of catbohydrates = 100 = /% protein + %fat + %water + %ash/

—~"d_sampling procedure
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Isolation, separation and determination of the sum and volatile fatty acids /VFA/ were gcpro’
plished by the methods described in selected sources /4,6,9/ by compilation of suggestefilte'
cedures.A 40g sample was homogenized with 40ml.of 80% ethyl alcohol.The homogenate was oL
red on a Buchner filter under vacuum and the residue with filter paper again homoger}izealy 2%
40ml.of 80% ethyl alcohol and filtered.Extractiom of fatty acids was repeated addition?~iot
more i.e.altogether 4 times.The residue on a filter was washed with 80% ethyl alcohols
1 200ml.of the extract was collected. desfr
VFA were isolated by steam~destillation.100ml.of alcoholic extract was transferred tod at?
llation flask of Parnas-Wagner apparatus and 5ml;of conc.H SOA was added than distille e of
to make the total volume of 150ml.and 450ml,of condensate %as collected,The total volu® e s
collected distillate was neutralized by titration with 0,1N NaCH in order to estimate 05 u
of VFA expressd thereafter as acetic acid.The collected 450ml.of alkalipe distillate Wum 587
der reduced pressure evaporated to dryness in a rotary evaporator at 45°C,The dry sod ansfer;
1ts of volatile fatty acids were dissolved in several small portions of acetone and tras th?
red in stages to test tube and acetone was evaporated to dryness at 45 Ci;Dry residue‘l‘;’mla 0
dissolved in 0,1 ml, of acetone and the resulting solution was acidified by adding O'iatel}’
conc,orthophosphoric acid in order to release fatty acids and the test tube was immedthe
stoppered and swirled for 2-3 min,After sedimentation of orthophosphoric sodium salt ** gat?
free VFA dissolved in acetone were quantitavely determined using PYE UNICAM-104 gas=S EGS o
graph.The following analytical conditions were observed:glass column length 3,2m. 10 ate’
Chromosorb W AWDMCS,80/100 mesh,flame-ionazing detector,czrrier gas - nitrogen, f1og rinjec’
60ml/min, ,chart speed:5mm/min,,attenuation:2x10™'~,20x10" '~ ', colum temperatur:160 Cs* Cgk
tion volume:inl.Quantitation was carried out by comparison of sample peak hights Withhgch
hights of standard mixture olso subjected to steam distillation and on the basis of ¥
standard curve was prepared,

Results and discussion.

U oo

Chemical composition changes between batches of model sausage in selected phases Ofagindifﬁ
turing and during storage are shown in Table 2,Refering to fermentation no signiffictches g
rences in the content of carbohydrates was found between control and experimental ba 10094 4
sausage although the amount of carbohydrates expressed in 100gFFDM are 5.'72,7.24,and £ sausf
respectively,During processing and particularly during storage in all three batches g v
ge the amount of carbohydrates decreased and when calculated in 100gFFDM in batch W decfe 8
meat substitution,the level of carbohydrates,in relation to the amount in sausage © i obsee,
ased significantly after 24 hrs.of storage and with 15% substitution after 48 hrs.ThiempeI‘
tion indicates that the carbohydrates undergo quite intensive fermentation even th€
ture of storage was far bellow the optimal required for bacterial activity. te b
The amount of carbohydrates broght into sausage mix with soya grits as meat subs‘tituf pot
therefore be considered as not indifferent from palatability point of view becaus€ gemons
tial undesirable acidification of the sort of sausage manufactured i,e,usually not a¥
ting strong acidity. d in Zupe

The highest initial amount of the sum of VFA expressed as acetic acid was detect®C ;enp g
sage mix of control batch.The observed picture has changed after 72 hrs. of storagé bsth
determined quantity of VFA was biggest in sausage manufactured with 25% meat tissu® ba‘bcoes
tion by soya grits and amounted to 157,78 mg of acetic acid/100FFDM while in '3On'trszer@f1
and with 15% substitution 118,78 and 138,82mg/100gFFDM respectively,although the ¢ 24
found are statistically not significant,Table 4 and 5, it sho0 cid

As can be seen from Table 3 acetic acid is the main product of fermentation and etic g i”
be considered as the main contributor to the sum of volatile acids,The amount of aily si)%rL
determined after 72 hrs, of storage in all three batches of sausage was statistic2 eraeﬂtora’
ficant in relation to the initial quantity.In sausage manufactured with 15 and 25 P® ¢ s%7440
substitution the level of acetic acid increased significantly between 48 and 72 hig'preS
ge and indicated intensification of fermentation processes.As can be seen from d2 pos
in Table 3 other determined volatile fatty acids are present in incomparably Smalle tastg#
in relation to acetic acid and it seems that their organoleptic contribution to o 5
sausage is not significant,because considering 20mg of acetic acid/100g of sausageopioﬂid st
meat substitution by soya grits after 72 hrs.of storage as a 100%,the amount of PLLojle
acid accounts for only 5¢5%,butyric 4,05%,valeric 1,8% and caproic 1.45%.HoweveTrs
dies on this effect are required.
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Percent of meat tissue substitution by soya grits

Table 2 - Composition of model mortadells
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Phases of manufacturing process and duration of storage
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sausage after scalding and chilling,III,IV,V

24,48,72 hours of
2D

rocess and duration of storage

Percent of meat tissue substitution by soya grits

Table 3 - Volatile fatty acids in model mortadella type sausage

&d figures are means of three separate productions.
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Table - Statistical anal sié of VFA versus phases of manufacturing and storage

caproi®
Phases Sum of VFA1 Acetic Propionic Butyric Valeric 4___31—”//
Batches of model sausage

e 001
AA1 BBY CC1 AA1 BB1 CC1  AA1 BB1 CC1  AA1 BB1 CC1  AA1 BB1 CC1 _ﬁLEB:/

e

I-II = em em e em E  m m em m = = il e - - e = o e - e em e e --=

-

TJ-IIT = = = = = = T e R e 1 e e S R e et e - - y
i TV R = e o e B e el e D RS e --- +_
I-V L R e Uy e e e e e R L
T e e e ] e P e s i
BT S L D S e et - =# =
T~V R B oA e kR s M B o L
T i e o L o i e o e e - = ==E
T T e e B e R Ll R R B e R e --- ': =
Iv-v -t + + + e ==t + - — e et = emmmmemm memom == - --="

I = gausage mix, II = scalded,chilled sausage, III,IV,V = 24,48,72 hours of storag®

A = control sausage mg/100g B = 15% meat substitution mg/100g

A= ™ " mg/100g FFDM Bi= " ® " mg/100g FFDM
C = 25% meat substitution mg/100g

Cl= " " mg/100g FFDM

Volatile fatty acids expressed as mg of acetic acid

Table 5 - Statistical analysis of VFA during phases of manufacturing and storagé
versus experimental batches of sausage

\

Comparable age
VFA batches of Phases of manufacturing and periodf_ff;ffgiz,,///

sausage
T Tay DEs TIat EETE Y TIIa e Yy a e sasyo
Sum of VFA A =-B - - - - — = ~ - ==
A a C B - - = = - . % ‘;:/
B = C - - - - - - - - - =
A -B - - - - - - - - + +
Acetic acid A-C - - - - - - - = 4;:—;;"””,///
B - C - - - = = - - - - =
A =B + + - - - - - - - -
Propionic acid A=-C - - - - - - = = 4_:;—:;"”////’
B - C - - - - - - - - o o=
A -B + + - - - - - - - -
Butyric acid A-C + + - - - - - - 44;:‘;;——’///,/’
B ~-C - - - - - - -~ - e
A -8B - - - = = = = = RS
Valeric acid A-C - - - - - - - - 4—:—;;—’—”,//<
B - C - - - - - - - - -_=
A -B + + - - - - - - -
Caproic acid A-C - - - - - = - - - -
108!
e 2[; h'gtor'
I = mg/100g mince II = mg/100g of sausage III = mg/100g sausa&= “oih. ﬂ
Ta = mg/100g FFDM of mince Ila = mg/100gFFDM of sausage IITa = mg/100gFFDM s2 72h'%0
IV,V respectively 48 agd "
IVa,Va i ' tutioﬂ
t1

A = Control batch B = 15% meat tissue substitution C = 25% meat tissue sW®





