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TﬁTRODUCTION

S
@&egffect of soy proteins on ferm-
lntheor sausages has been studied
%hs,epast (Ambrosiadis et al 1982,
K%hne tal 1979, Joseph et al 1978,
979 © 1979, Modic et al 1978, Modic
lmh@at O et al 1984). Research has
§ Rﬁﬂéd that 8-10% of the meat can
%,Proicgd with hydrated textured
?ﬁ&araneln without changing the
1§mage Ge or taste of the finished
: 19)° ic et al 1978, Modic

b Meat processors using a

Ng+ s
N ( Jton of jgolated soy protein
“%pQTXt

L4

iUred SOy protein concentrate
» timen fermented sausage found
i#h' and weight losses reduced,
thty Yoved firmmess and slic-
Orlducte(Kadane 1979). Research
;?bratod at the Central Soya Meat
t;ﬁhmnéy' U.S.A., was designed to
fd: 93 the effect of replacing 8%
(Smk of Of the meat with various
imﬁ an SOy protein concentrate
o) the method of
o 8ting the soy with the meat
)

Dans: S0 .
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n
%
) rot
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45 Istyp
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F~[ CrUd 2 '
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‘K
N
TSPQ " SDy PrOtei

N T n Concentrate Granule;
SPQ X extured S Ce. iy ’
Fuhct Oy Protein Concentrate;

i
°Nal Soy Protein Concentrate.
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on chemical and physical properties
of Hungarian Style dry salami.

Three forms of SPC were tested

(table 1), soy protein concentrate
granules (SPCG), textured soy protein
concentrate (TSPC), and functional
soy protein concentrate (FSPC). The
methods of incorporating the soy
included hydrating the soy prior to
chopping with the meat, dry addition,
and injecting the soy into whole
boneless pork shoulder. Previous
unpublished Central Soya research
demonstrated that dry salami made by
dry addition of FSPC had objection-
able visual pockets of dry soy in the
finished salami. To eliminate this
problem a portion of the FSPC was
pre-hydrated with water (1 protein:
6.8 water;w/w) and injected into
whole boneless pork shoulder.

MATERTALS AND METHODS

Six treatments (TRT) of dry salami
were formulated as shown in table 2.
The SPC for TRT 2 and 3 was pre-
hydrated with the water (1 protein:

1 water;w/w) prior to chopping. FSPC
for TRT 4 was added to the chopper
dry ie. not pre-hydrated. A portion
of the SPC and all the water for

TRT 5 and 6 was injected into the
pork shoulder using a Koch P1-10
pickle injector. All TRT were
formulated to 23+1.5% fat in batch
sizes of 10kg/TRT. The meat, SPC
(Procon 20/60 = SPCG, Textured Procon
7180 = TSPC, and PROMINE DS = FSPC),
salt, cure, spices, and starter
culture (Diversitech LP low
temperature pediococcus) were added
while chopping. The mixure was
chopped to 3-5mm sized pieces and
10-11°C. then stuffed into 41mm clear
fibrous casings, placed in the
smokehouse (Drying Systems Co.
Thermal Processing oven) smoked and
dried per a typical Hungarian Dry
Salami schedule (table 3).

Water activity (Aw) was measured
daily in triplicate using a Decagon
CX-1 water activity system. pH was
also measured daily in triplicate
using an Orion SA 250 pH meter.
percent fat, moisture and protein

The




Table 2--Formulations for Hungarian Style Dry Salami

Treatment
1 2 3 4 5 o
Ingredients All Meat SPCG TSPC FSPC sol/dry spcc & ’
40 |
Pork Shoulder 95.900%  85.600  85.600  85.600  76.540 767 |
Pork Backfat — --—- 2.300 2.300 2.300 4.300 3.0
SPCG e 4.000 ——— _— — 2
TSPC - -—- 4.000 e S T 00
FSPC — e - 4.000 4.000 L 00
Water — 4.000 4.000 4.000 10.900  10-7g
SAP — _— — —— 0.160 0- o3
Spices/Salt/  3.583 3.583 3.583 3.583 3.583 3.7
Cure 517
Starter 0.517 0.517 0.517 0.517 0.517 &
Culture
1SAP - Sodium Acid Pyrophosphate
21.6% FSPC, 10.9% water and 0.16% SAP solution injected into the pork e
shoulder. The rest of the FSPC (test 5) or SPCG (test 6) was added t©
chopper dry.
Table 3--Smoke and dry schedule for Hungarian Style Dry Salami
ke
Day Dry Bulb Wet Bulb B He SO
i’
1 22.0% 20.5°C 933 28
2 2050 1:8%3 90 60
g 2050 183 90 60
4 178 (St 86 20
5 16.7 15.0 81 180
6-9 15.6 13.3 80 y
10-14 1556 133 80
5
1R. H. - Relative Humidity was not measured. These are calculated valu®

based on wet and dry bulb temperatures.

were measured in triplicate on day 0
(initial) 3, 6, 9, 12 and 14 per
AOAC procedures (AOAC 1984). Yield
(weight loss) was calculated for
these same time frames. Dry salami
texture was evaluated on day 14 by
shearing a 2.5 cm core of salami
with the Instron Universal testing
machine. All data, except yield,
was statistically analyzed using
analysis of variance followed by
Student-Newman-Keuls mean separation
procedure (Snedecor et al 1967).
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RESULTS pot
The Aw for the dry salami W&° 05)
significantly different (P °°
between TRT's on day 0 Or 14 ged'1
(table 4). As dry time lmf E
Aw decreased with final AW ©
ranging from 0.92 to 0.90-
of SPC in dry salami did n©
Aw initially nor after 14 day®”
This agrees with the work ©
(Ambrosiadis et al 1982)
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| Yhe

iﬁée there was no difference in Aw

Toat 8 days drying between all

szsalami and salami containing
ted soy protein.

T

S
ScheHEngarian dry salami smoke/dry
SAlgs © Used was designed to yield
Uy Salorth a finished pH of 4.6-4.8.
rﬁ@ed ami pH after 14 days drying
U o ¢ from 4.6-4.7 (table 4)." The
By ISPC did not effect the final
&xear{ungarian Style dry salami.
Dhme.cheFS using structured soy
Usy %n fiber (Joseph et al 1978),
the USOUnd PH was not effected by
@&ute of soy protein. These
9f(Am§ conflict with the findings
l 1g-or0Siadis et al 1982, Modic et
Where the use of soy protein
the pH compared to all meat

They attribute the

lee~
Sal a;i

€ 4.
naria Water Activity (Aw) and pH for
N Style Dry Salami

N Aw pH
{giﬂii Day 0 14 Day 0 14
A]]
Mey
t b

e 0.98° 0,91 6,3 1. 5,7
Sp 0.98°  0.92° 6.2° 4.7°
F . . . .
e 0.98 0.90E 6.3 4.7
§PC501/d 0.98°  0.90 6.3 4.6
QPCSOI/ 0 . 007 6,30 4.6

Ccdry 0.99 0.90 6.3 " he

!Qe

Ng 3
g 1

n ¢
0 Sihe'same column with the same letter
Snificantly different (P <.05).

lower pH to the higher carbohydrate
content of soy protein. It is
suspected that the soy protein used
by (Ambrosiadis et al 1982, Modic et
al 1978) was soy flour which has a
higher carbohydrate content than
SPC.

All TRT were formulated to 23+1.5%
fat (table 5). As dry time
increased, the percent fat also
increased. TSPC dry salami and FSPC
sol/SPCG dry had a significantly
greater percent fat than the other
dry salami tested on day 14. The
amount of fat and the amount of
moisture are inversely related.
Therefore, it is logical that TSPC
and FSPC sol/SPCG dry would have
significantly (P <.05) less moisture
day 14 than the other dry salami as
shown in table 6.

The percent total protein and meat
protein varied slightly throughout
the study, with the percent of both
meat and total protein increasing as
dry time increased (table 7). By
day 14, there was no significant
difference between TRT, except SPCG
had more total protein than the
other TRT.

In the U.S.A. meat requlations
require that dry fermented salami
attain a moisture to meat protein
ratio of 1.9:1 prior to packaging
and sale. On day 12, all dry salami
except TSPC met the required 1.9:1

Tﬁb]
e
W 5\Pel‘Cent fat for Hungarian Style Dry Salami
~Qent 6 i 12 14
All 0
Me R
N 22.01 20397 31190 33.02%° 34045
psic 21.12 29.28 30.757 29.700  31.42°
FSpC 24.32 33.34] 33.87 34.02-, 37.62
FSQ So] 22395 30 71" 31.60 32598 33.80b
By o/ dry 21.74 28.42°  30.29°  31.90°  32.48°
SOl/SP . o sho « 2V s
e CG dry 251 1925 33.64 35.08 36513
1S+3
T?ﬁ& E;Cii analysis was not done on day 0
7-05) € same column with the same letter are not significantly different




Table 6-—-Percent moisture for Hungarian Style Dry Salami

Day
Treatment 0 6 9 12 14
All Meat 56.62 43.88° 41.88°% 36.51¢ 36.59.,
SPCG 57.39 45.057 41.742 36.48° 35.53,
TSPC 54.43 41.06 40.387 36.87 32.70
FSPC 53.22 44.51° 41.15° 37.94°2 36.69.
FSPC sol/dry 55.70 44.66° 41.42) 37.732 36.38,
FSPC sol/SPCG dry  56.04 42.88% 37.53" 34,81° 39,44
Statistical analysis was not done on day 0 ot
Means in the same column with the same letter are not significantly aiffer

(P <.05).

: o 4 le’
Table 7--Percent total protein and percent meat protein for Hungarlaﬁ,StY

r\f’

Salami ‘
Day ‘
6 9 12 14 g
Treatment TP MP TP MP TP MP TP .
All Meat 19.832 19.837  23.247 23.24° 23.99%° 23,997 23.86, 03,60
SPCG 23.00°, 20.287 23.982 21.26; 25.20E 22.48° 26.32, 59,0%
SPC 20.67,717.65_  21.717 18.99 21.79_ 19.o7f 24.7% 505
FSPC 22.39,719.67]  21.207 18.48 23.217 20.49°C  23.025 51l
FSPC sol/ 21.40%° 18.68% 22.06% 19.34° 22.72%° 20.00°° 23.84 ]
FSPC sol/ 21.39%° 18.67% 21.39% 18.67° 24.23% 21.51°C 24.05
SPCG dry
TP = total protein; MP = meat protein ifﬁi@ﬁ

Means in the same column with the same letter are not

(B=005)%

moisture to meat protein ratio
(table 8). However, all salami
except FSPC would be ready for

sale day 9 based on moisture to
total protein. The replacement of
meat with hydrated soy protein did
not decrease the dry time based on
moisture to meat protein ratio.
Work by (Modic et al 1978, Modic
1979) indicated that dry sausage
with textured soy protein can be
sent to market one to two days
earlier than all meat sausage.
Preliminary work by Central Soya

at an U.S.A. commercial meat company
also indicated that dry salami with
SPCG or TSPC was ready for market
5-7 days prior to the all
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significantly d

meat salami. The drying tlme;wﬁ
obtained in this study may
have been influenced by the
efficiency of the pilot s¢@
smoking and drying equipme? geds
actual processing schedule Y

a
Instron shear force data frqliﬂo
2.5 cm core of salami reved 05)
significant difference (P<°*
between TRT (table 9). p
187
This data implies that the r;gdﬁ
ment of meat with hydrated thedﬁ
not effect the firmness © by .4
salami. Firmness measured 0512
compressing dry salami
et al 1982) also
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iﬁbl~
w18 g : : ; . :
Ty 8--Moisture to total protein and moisture to meat protein ratios for
Tlan Style Dry Salami

Day

L. 6 9 12 14

=Nt M/TP  M/MP M/TP  M/MP M/TP  M/MP M/T M/MP
All v
o Meat o ol nnd a b o OO e AL e b
g 2:92° 1 2.9 1.819 1.81 1.522° 1,52 1.53% 1,53
M 1,95° 20007 1.742 1.96Z§ 1.44}; 1.622 1.35§ 1.50E
Bsp I = 1.86° 2.127 1697 1.94° 1,32 1.49°
e 1.99% 2.267 L84 2,23 1.637 “1.857 13597 - LIgER
gnj FY. 2,09 2.39 1.88% 2.14 1.66% 1.89 1.52% 1.72
i -
g 0L/ 2,018 2.31° hgas a0 toas ot 1837 s

G dl’y

Uy

I\'i@a\ns\,moi&?ture/total protein; moisture/meat protein
(P<_0é1)1 the same colum with the same letter are not significantly different

1
St‘y]e 9-~,nstr0 g .
& n sheer force for Hungarian

Soya research at a commercial
Y Salam;

processor. The use of hydrated soy
protein concentrate did reduce the
cost per kg of Hungarian style dry
salami (table 10). FSPC sol/dry and
FSPC s0l/SPCG dry were the least

Day 14
Sheer Force (kg)

% Meat . expensive'salam% to manufacture
TSQG 1.4k ba;ed on 1ngred1ent.cost. .T}.le TRT
FQPC 142 using FSPC sol require addltlgnal
FQPC 1.65 equipment, namely a pickle injector,
FPPC /g 1.60° and due to the volume of water
S;PC So1, i 1.33: injected, tend to wrinkle during
C dry 1.72 drying creating a visually
i unacceptglble product. The best .
&‘_e‘ns Wit alternative based on the processing
gnificantfhe Same letter are not and appearance negatives of FSPC sol
Sy Y different (P<.05). i; the FSPC dry salami.. Complgte
};Qt‘”ed dispersion of dry FSPC is critical

n 1= . i .
galWQen g Slgnificant differences to avoid past problems of visable

Eeall

leat dry salami and dry
ly Q) T
Otein.gntalnlng textured soy

dry soy pockets in the salami.

QQN Table 10--Cost analysis of Hungarian

ThQCLUSION Style Dry Salami

14-9§eplaCeme . Raw Cost 14 day Finished

R YArat nt of meat with 8% or Treatment $/Kg Yield 3 Cost $/Kg

By °t the €d SPC did not adversely A1l Meat 1.44 61.80 2.33

thiamg quality of Hungarian style SPCG 1.33 61.64 2.16

Y Stud;/ aSed on the data from TSPC 1.34 64.05 2.09

S n. It was thought that the FSPC 1.34 66.47 2.01

by WOu_l L of meat with hydrated FSPC sol/dry 1.22 62.26 1.96

th(%dic SCrease dry time as shown FSPC sol/ 122 61.10 1.99
Uflp%lit al 1978, Modic 1979) SPCG dry

shed Central
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The ingredient cost for FSPC is Modic, P. (1979):

$0.32/kg less than all meat and no From Concept to Market with @

additional equipment is required for Meat-Soy Protein in Dry SaUsa%%L

manufacture. Further research needs J. of Am. Oil Chem. Soc. 1979

to be done to determine the ideal 56.

smoke/dry cycle to maximize yields

and minimize total dry time for dry Rao, L. O., Draughon, F. A.s

salami with SPC, as well as the Melton, C. €., (1984): 5

effect of SPC on organoleptic and Sensory Characters of Thufingesw

microbiological properties of Sausage Extended with Textulr® g4

Hungarian Style Dry Salami. Protein. J. of Food Science
Vol. 49.
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