EFFECT OF HIGH HYDROSTATIC PRESSURE ON SAUSAGE BATTERS
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Meat batter is better described as a highly viscous, protein sol with suspende d fat particles (W hiting, e ;
al
is necessary to dispense/solubilise the highly organized myofibrillar proteins in order to convert mea st @
- 1 SO
into functional meat batters. This is usually achieved by ch pping th meat in optimal ¢ ncentration odllcl
to form @ ok

ssphate. Only after an appropriate sol is formed, can the meat batter be thermally gelled
with the desired texture «back
Although the research about the effect of high hydrostatic pressure (HHP) on { food systerm® s dE8 newe
of this century, it is only recently that the food industry (especially the Japanese) ) }:1 989)
e use of HHP because of its beneficial effect on food preservation and texture (Hayas 1’ .
vork has also been done on meat and muscle proteins with the main emphasis being "
f meat (Macfarlane, 1985) . Jifies
wve also been few studies carried out on the effect of HHP on meat protein function” 0
t HHP (1000 - 1500 bar) promotes the solubilisation of meat proteins in saline Wh‘m?ﬂ 6.
1974- Macfarlane and McKenzie, 1976). When pressure treated (200-1500 bar) ”‘“Mlh,w
was subsequently heated, its gelling properties were improved (Suzuki and Macfarlane, 1984) \”t la“om
sudies. however, were carried out on model systems and not extended to normal meat pr¢ yduction © )on
ent study was therefore conducted to see the effect of HHP (as a pre-treatment before cookiné
ter-type sausage formulations with varying levels of meat, fat, salt, and phosphate
Materials and methods
Sausage o cture
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48 h postmortem) and pork back fat were obtained rom a local meat packing P* ~ 3 Iy
md U\lnk [1003 ’,‘

re con’ 3{6(0-7

nnective tissue was removed from the pork shoulders which was then grot
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plate k fat was also ground using the same plate. Sausage batters (3 kg batches) W€ hos 18

pre sing different levels of meat (50-60%), fat (0-25%), cured salt (1.5-1.8%), s dium dip?

3 meat and fat), and spices depending upon the formulation. These | rg, .uui batters Were i 'cd (6

mr slar peel-off casings and formed into 12 cm links [he raw sausage links were Ve ‘“Humf\ wer®
nks/each pack) before being subjected to high pressure treatment. Vacuum | acked sausage i




(sgbbjjc/tzd to pressure I‘rcatmcnt (0-3800 bar/5 min/~ 10° C) with 4 National‘}?urgc }?igh Prcsst{rc equipment
lnks L -4\10()() bar). ‘( old water ( -7° C ) was used as the pressurising medium. :\I‘Icr pressurisation, sausage
UYOth:K rcmm"cd from plastic bags and cook.cd with Rational Combisteam I:\'ITC C lwl (program 1) or

m type 6249 (Program 2). After cooking, sausages were chilled (4° C for 16 h), peeled, and vacuum-

packe : 3 :
4. All the experiments were replicated three times.

Program 1 (Rational Combisteam - type C11)

Temp. (° C) Humidity (%) Time (min)
55 60 20
65 60 30
75 100 25

Program 2 (Autotherm - type 6249)

Warp, - Temp. (° C) Humudity (%) Time (min)
D ”mng 50 5( - 7
Win : 60 l
S(eamg 55 37 7
Ste mok_ing 68 - 10
Shoyere KN 72 - 12
Werin
g - . 5
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With :S ’;Gasumd directly in control and pressurized meat batters using Beckman pH meter (Model 40) fitted
fs elh_‘Clmdc (model 39533). Each measurement was duplicated

Phog mt_cm solubility was measured on meat batters (meat 60%, fat 5%, ice 35%. salt 1.5° o, and

(«1993 . ~@kg of meat fat) and also minced meat samples using the methods of Steinmann and Fischer

;peedf 9 lcn grams of sample was homogenized with 90 ml of 2% NaCl solution using Omni mixer at top
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lomogenates were centrifuged at 30 000 g for 10 min. at 4° C. Supernatants were analyzed
content and results were expressed as percent of total protein content of the meat batters. Each
Ct was duplicated
g 38 fotein denaturation of meat batters (50% meat, 48% ice, and 2% salf) subjected to 1000, 2000, 3000,
ili eCe“?:fprI?«\‘NUrc l‘(.)r 5 min. was #I.UdlCd using DSC analysis .»\‘ sample of ;shv{l 650 mg was sca}c‘d in l\hc
I, WatCr , ficro-DSC system (SETARAM, France) and heated from 10 to 90° C at a heating rate of 1° C /
QUF"QS Was used a5 reference material. Denaturation of meat proteins was observed in calorimetric metric
© enthalpies were calculated. Each measurement was duplicated
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asurements of sausages were done using an Instron Universal Testing Machine type 1140
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Protein extractability values show that up to 1000 bar, there was no change (in meat)
' meat batter). However, at 2000 bar and above, protein extractability decreased

i 1S a0+ . i
Va]ue “Ch(,na]n. '8ain confirms that pressures above 2000 bar denatures the meat proteins thereby limiting
S(Fab]c 2 o These results are further confirmed by the DSC analysis of raw meat batters. Enthalpy

“) Shu 7 ¢ . : : .2
W that meat proteins start to denature at pressures of 2000 bar and above




Frankfurter-type sausages
Full-fat (25 %) sausages with low-salt (1.5 %) levels

s were made with the same amounts of lean meat (50 %), fat (25 %), water (2 5%) %

( %) but one had lower levels of phO\phatL. (0.5 g/ kg of meat and fat) whereas the other had 1° 1

levels of phosphate (3.0 g / kg of meat and fat). In sausages with low-phosphate levels, pxm\umauoﬂ T
ly higher cooking yields and much firmer samples with the highest increases at 1000 - 2000 bar

in slightly high
3). However, pressurisation had no influence on the sausages with normal phosphate levels.

Low-fat (7 %) sausages with low-salt (1.5 %) levels

4 . : : e %) &
Three types of sausages were made with the same amounts of lean meat (60 %), fat (5 %), water 5 nd faf)
fered in phosphate levels i.e with no phosphate, low phosphate (0.5 g / kg of i altenw,
Z , . gt O cor
e (3.0 g / kg of meat and fat) levels. In sausages having no or lower [ 10\?113“ 0 b

Ited in higher cooking yields and firmer texture with the hl"} est \(ilUL\ being at 2 vlfld

3 in
I In sausages having normal phosphate content, pressurisation had no influence on the cook
although the te vas slightly firmer
Low-fat (7 %) sausages with normal salt (1.8 %) levels
) . f 35 %, s
Three types of sausages were made with the same amounts of lean meat (60 %), fat (5 %), water (0 4
5 71 : oy . " al o
alt (1.8 %) but differed in phosphate levels i.e with no phosphate, low phosphate (0.5 g / kg y of mea onted®
5 : 1 ; . X g . C
and normal phosphate (3.0 g / kg of meat and fat) levels. In sausages with no or normal 10\}*“’“ muﬂ‘
pressurisation had no beneficial effect on the cooking yield but sausages were firmer in IL\““‘/ with 7 tenlv
values being at 1000 and 2000 bar (Table 5). However, in sausages with low- ;‘110\}7}’“" -

E : , " me
pressurisation at 1000 and 2000 bar resulted in higher cooking yields besides making the sausages firt
Low-fat (7 %) and full-fat (25 %) sausages with low-salt and - phosphate levels

ol
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From the previous formulations, both low-fat and full-fat formulations with low-salt (1.5 %) and loWP ate e
" : sof
5 g / kg of meat and fat) levels were again tested but this time with normal leve Iw of spices, ‘h;l th“l
e e
extrose, and cooked with a different cooking program (No. 2). The results indicate ( Ta Jin) "
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surisation resulted in higher cooking yields and firmer sausges but the effect was more }Hk’n“un
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the texture of sausges having low levels of salt and phosphate. The effect, however, W& ncludﬂ
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These results clearly indicate that pressurisaion was beneficial in increasing the cooking yields
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-fat (7 %) formulations than in full-fat (25

nditions. At above 2000 bar, the effect was negative. This could be related to the f:

ed the meat proteins as shown by the DSC analysis, and also by the higher P

ility values i a8
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reason for the positive effect of pressurisation at 1000 and 2000 bar mn low “; Nc’e ;
Viacfarlane 8¢ sallﬂf
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phosphate formulations is far from clear. Previous studies (Macfarlane, 1974; }
ressurisation (1000 - 1500 bar) increased the solubilisation of meal
acfarlane and McKenzie (1976) noted that at low concentrations of KCl, $0 o J
myosin from suspensions of myofibrils was not increased Ohﬂg

Suzuki and Macfarlane (1984) observed that pressure (200 - 1500 bar) treated myosin at P {19
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improved gelling when it was subsequently cooked. They suggested that the alteration onfo™ e e,

properties was due to depolymerisation, under pressure, of myosin filaments accompanied by 2 o ’hefefon;

cha f the monomer so that it reaggregated in a different manner upon the release of f pressur® .t P w’ﬁ[

wi aition and then release of pressure, there might be a reorientation of some or all of the ﬂ: Iﬂmig

hat leads to increased cooking yield and firmer texture in low-salt and low-phosphate formulati© > o
tems with higher salt and/or phosphate levels, pH of the meat batters increase and also the P“m’
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m:rcea:l(;gati\'gl)' charged Ihcrcl\\'. Iimilmg the effect of high pressure on protein aggregation S}1;711k1 ‘&Ild

N (1984) also observed in myosin model systems that high pressure improved the gelling of myosin at
0'but not at7.0

Without some processing aid or some additives, it is not possible to obtain good texture in meat

When the salt and phosphate contents are low. This study shows that high pressure could be used as

especia“g aiq to impym-c }hc cookmg yield and texture of low-salt and low-phosphate meat products,
Y those having low-fat and/or high added water contents. Also, as the pressures needed are only about

ﬁ”ﬂler.\ioop bar, the pmccssmg.cqsts will not be very expensive. However, dcpcpding on }hc formulation,
ork has to be done to optimise pressure, temperature and time, and also cooking conditions.
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