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The contribution of NaCl in  camdnuted meat products i s  to  ex trac t n y o f ib r illa r  proteins whi 
coagulate and form a s tab le  emulsion-type product. Nad also  contributes to  flavor and 
antim icrobial a c t iv i t y .  Sodium tripolyphosphate (STPP) i s  a cannon ingredient of phosph3te 
used to  improve the q u a lity  of treat products. Reduction of Nad. in meat products i s  P P ^ ^ h ie l . 
days due to reports im p licating  Ha in  the development of hypertension. Since the ant inner0*" tegt 
a c t iv it y  of p red icts with reduced Nad and STPP i s  la rg e ly  unknown, th is  study was designed 
the s h e l f - l i f e  of ccnminuted meat products formulated w ith  varying NaCl la / e ls  and with 
Comminuted meat products were formulated with equal amounts of fresh  lean  (4.5% fa t) b u ll r*“ter: 
fresh  pork trimmings (55% f a t ) .  Varying amounts of Nad brine (3 .7 , 3 .0 , 2.1% Nad in  th e «  
phase of the product) were tested  in  the absence and presence of 0.36% sodium tripolyphosph" t2gt 
(STPP). The meat b a tte rs  of each of three re p lic a te  experiments were extruded in to  30xl°5 ‘ -¡6̂  
tubes (20/treatment); inoculated with heat ac tivated  (60°C, 15 min) Clostridium Kp/iroqegfiS 
spores (10/g); heat processed to  70°C; sea led  with s t e r i l e  vaspar; and, incubated a t  20 C 1 ¡ptO-0 
temperature abuse. Reduction of the Nad le v e l ,  e sp ec ia lly  to 2.1% b rine , resu lted  in  
product lo sses  during thermal processing. STPP minimized weight and f a t  lo sse s  of lew N3^  
products. I n i t ia l  cooked product pH values (6.10) were increased to  6.35 with STPP in  t*1® t  
formulation. Grcwth of mesophilic anaerobic microorganisms; development of gas; and, Pc0CZ ii/ieve*'eti 
spoilage (putrefaction) were rap id  in  low brine (2.1%) products. Under these conditions, &
&TPP did not delay m icrobial grcwth and gas production a t  any of the Nad le v e ls  tested . " 
though STPP improves binding of lew Nad comminuted meat products, i t s  antim icrobial activ* * 
fcppears to  be doubtful when the products a re  abused (20°C) and th e ir  pfl va lues a re  above
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k r ^ r t  weinht u_fte s  4f r f atment) were drained, co llected  and measured. Also the d ifference in
! 0> t  w S S t  £  f ^ r i f /  ht r vT klr‘g; r ^ terlnir£d- Ihe d ifference in  weight w a s e S S L  to g of raw W h  the volume of to ta l m ateria l and f a t  re leased  were expressed as  ml lo s t  per
k o f^ ^ a rd  ,Fat' moisture and Nad concentrations in  oooked b atters  wore analyzed according

^ ^ ^ f ^ ^ d n r e s  tl)  Raw and cooked ta t te r  pH values were determined in  71:9  9
(370 After t'rrr, end w lth/  Corning calonel electrode connected to  a Corninq model 125 rn meter 
¿ S f  (20°C> products were an a ly z ^  f o r ^ to S  meLpMlTc a^ e ro b ic

r * p to i  <ao i J ° ^ l f  f S '  1?, h5J, CC* t s - Samples of 30 g were blenfed w itt  I T o T r t  
aet i i ? cUlate ,p.r+ * M j s e r ia l ly  d ilu ted  with 0.1% peptone d ilu en t. The d ilu tio n s were used
< t lc  e*t r t CL a H?r (4)f  n Lee tubes « 1 ) *>d AW agar in p la te s  £ f a f e f b i f £ d
kortfed as air Prediction of gas was v isu a lly  checked on a d a ily  b asis  and i t  was
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^ W i t W h ^ f 1 ,. T£  ^ iid y  consisted of a complete 3 x 2  fa c to r ia l design (3 NaQ le v e ls  x 2 STPP 
^ h q ^ i f  icant F i l f  were analyzed by an a ly s is  of variance and when the F values
kid 5 treatment 1  ** fcant d ifference (LSD) was used to  separate s ign if ic an t e ffec ts

Pre6ented a s ^ t n ^  ^ E. pi ° duct lon & ta frcm the three re p lic a te s  were cotibined by carputer 
Bt‘- ° Pccccntage of tubes shewing gas on specified  days during storage (20°C).

^^ o ^ ^ a L i o s s f i s :  
{N * > a C 0.l-2%. STfios-T'-‘ to 1  %---- --- Losses during cooking (Table 1) increased (P<0.05) a s  the NaQ lev e l was

ft'ate bleeds uSd i f  S i r o S s s r n g ? 2* 5- ™ S exfected slnce OTPP is the main ingredient o:

tosses during cooking of meat b atters  in  te s t  tubes (Means ±  SEM, 3 re p lic a te s ) .

f e b l e -NaCl <%) + stpp (%)
l  ---H  + ° --- ,-l‘2 + Q--- --2.4 + 0.36 1.8 + 0.36 1.2 7 0.3fi3.3 ± 0.7 

1 .6  ±  0.4 
0.3 ± 0.1

4.1 ± 0.4
2.3 ± 0.5 
0.7 ± 0.2

11.6 + 2.0 
10.6 ±  1.1 
3.5 ± 0.4

2.4 ± 1.0 
1.2 ± 0.4 
0.3 ± 0.1

2.7 ± 0.8 
1.3 ± 0.4 
0.3 ± 0.1

2.6  ± 2.8 
1.2 + 0.4 
0.2 ± 0.1

LSD
-10.05)

1.1
0.8
0.3

Um tripolypiiospiiate; LSD, le a s t s ign if ic an t d ifference.

Since the products were cooked in  te s t  tubes and no drain ing or appreciab le 
nvolved during cooking, fa t  and moisture contents were s im ilar among the various



treatments Orable 2 ) . Data fron s im ila r products cooked in  frankfurter casings, hcwewer, hav ^
ind icated  that drain ing and dehydration during thermal processing resu lted  in  s i g n i f i c a n t l y iJnilai 
f a t  le v e ls  when the Nad lev e l was low (1.2%). P airs  of treatments with and without STPP na ^  
le v e ls  of NaQ and brine U% NaCl / % NaCl + % moisture] x 100) . This indicated nanufactur 
acceptable prodicts th a t could be used for v a lid  m icrobiological comparisons between trearroe

Table 2. Composition (%) of meat b atters  oooked in  te s t  tubes (Means ±  SEM, 3 rep lic a te s ) .

V a r ia b le -
Fat
Moisture
N a d
Brine

2.4 +_fl_ J.JL
NaCl (%) + STPP (%)

25.9 + 0.5 
57.8 ± 0.6 
2.3 ± 0.2 
3.8 ± U.3

27.1 ± 0.6
57.1 + 0.2 
1.8 + 0.1 
3.0 ± 0.1

2.4 + 0.36___1.8 +
25.8 ± 1.1 2 5 .3 + 1 .9  2 6 .2 + 1 .8  2 5 .8 + 0 .3
1.2 + 0

57.9 + 0.4 
1.2 + 0.1 
2.1 +  0.1

58.1 ± 1.7 
2.2 ± 0.1 
3.6 + 0.2

58.0 ± 1.8 
1.8 + 0.1 
3.0 ± 0.1

58.5 + 0.4 
1.2 + 0.1 
2.1 ±  0.1

STPP, sodium tripolvphosphate; LSD, le a s t  s ign if ic an t d ifference.
and 0.0®

Product pH; Cooking resu lted  in  pH increases of 0.13 u n its  in  the no-STPP treatments p were 
un its  in  the treatments formulated with STPP (Fig. 1) . Cooked pH values of treatments witn water
0.21-0.28 un its  higher than treatments with STPP. This increase in  pH, hcwever, which tav“ loW W
and f a t  reten tion  and improves y ie ld s  may be detrim ental to pred ict s h e l f - l i f e ,  especially 
formulations. With storage a t  20°C, pH values ch creased. These decreases, however, became ^
s ign if ic an t (P<0.05) more rap id ly  in  treatments with lew NaCl (2.1% b r in e ) , irresp ectiv e
or absence of STPP. . . rapid

Microbial Growth: Growth of iresophilic anaerobic and aerobic microorganisms was^  \ hese o o ^
the lew b rire  (2.1%) cooked b atte rs  during storage a t  20°C (Fig. 2 and 3 ) . Within 4g® ys ^ s. A
reached le v e ls  atove 10° CFU/g, while with 3.0% brine the counts were higher than 10 /g i* age. 
the regu lar b rire  le v e l of 3.7% high counts OlOVg) were reached only a fte r  12 days o-. se« rnay 
These re su lts  in d ica te  th at reduction of the presently used Nad le v e ls  in  p red icts  ̂ n0t
re s u lt  in  more rap id  m icrobial grewth. In add ition , inclusion  of STPP in  the formulation gretfth 
delay microbial growth a t a given Nad le v e l .  Any influence th at STPP may have on n,iar°? Ni^®6 
was probably masked by the increase in  pH caused by the add ition  of STPP to  the iormu a 
and Zeuthen (10) a lso  found no influence of STPP on the grcw+’i of .PmehQth r i*  etl was
S e rra t ia  1iguefaciens in  re fr ig e ra ted  bologna-type products. A lew pH phosphate b le n d ,■ . 
inh ib ito ry . Roberts e t  a l .  (14) reported th a t n.3% of a  polyphosphate blend increased t ' " lv{lloSfiia 
production by Clostridium botulinum in  a 5 .5 -6 .3  pH pork s lu r ry . In contrast, the same P° 
reduced bo tu linal toxin production in  a pork s lu rry  cf pH in  the range of 6 .3-6 .8  l i i J  ■

X
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!>., SaajProdnct-inn; Results on gas production indicated that with a redaction in brine rate of gas 
fac tio n  increased (Fig. 4). Inclusion of STPP in the formulation did not reduce the rate of gas .
, faction. Hie results of Table 3 also indicate that gas prediction was in itiated  (P<0.05) faster in 
atL tubes «attaining products with low brine (2.1%)., STPP did not delay in itiation  of gas prediction 
2iary of the Nad levels tested. It can therefore be concluded that redaction in the lted level by 
^ îd 50% resulted in shortened product sh e lf-life  and possibly safety. STPP did not improve 
lacfcfife. Hie pH of treatments with STPP, however, was higher and th is may have contributed to the 

‘ °f antimicrobial ac tiv ity  ty STPP.
^  3- Cays of storage (20°C) for detection of f ir s t  gas (mean ± SEH, 3 replicates).

rc?ci (%) + stpp (%?.
+ o 1.2 + 0 2.4 + 0.36 1.8 + 0.36 1.2 + 0.36

LSD
(0.05)

± 4.0 6.3 + 1.5 16.3 ±4.0 13.3 ±2.3 6.7 ± 2.1 3.8

sodium tripoly phosphate; LSD, least significant difference.
^OJSSlDjj
<W ^  results on emulsion -U t il ity  ere in agreement with the literatu re  (12, 20, 21, 32) and 
T i t r a t e d that when the Had level was reduced by 50% (1.2% NaCl) weight losses were very high, 
of u3ndicates that i t may not be technologically possible and economically feasible to make a prodict 
rJ ? 1** type with such a low NaCl leve l. The resu lts also agree with the literatu re in that STPP
Biub f  «eight losses during processing even a t the low NaCl level (2, 5-8, 13, '  30' .
ijm ' NaCl (50% reduction ) comminuted meat products can be manufactured successfully when STPP is

in fiirmnlaHon.
Was reported by Hamm (5) that the influence of polyphosphates on meat hydration is  due to 

thociwLeffect or> Eh and ionic strength, and also due to same specific effects from interactions of the 
di * ate anion with the myofibrillar proteins. These specific polyphosphate effects may include 
fto^kiation of actonyosin, sequestering of protein bound alkaline earth ions, and a specific

effect through binding with the meat proteins. The actual importance and contnbition 
( j^  epecifio phosphate effects, however, has been disputed (5 , 27,.28). Recent studies by Trout 
topi „ S e a te d that ionic strength and pHwere the major factors in improving the cookyield of beef 
ma S* Tonic strength explained 53.5-59.4% of the variation in cook y ie ld ; pH explained 24.7 30.5«, 
tv,/ The nolvrh,v<=ri,=)-0= ovniaimti d.7-8.9% of the variation. Therefore, the magor action of
uiw ,, strength expuainea dj.o- o» .**  oj- uic »emou™. j— T c—  . . -
poi'J 116 Polyphosphates explained 4.7-8.9% of the variation. Therefore, the mag or action of 
ho«;r0sFhates on yield was through their action on pH and ionic strength. At lover pH (<6. 

Wer- the specific polyphosphate effects may be significant in improving overall yield.

fcoStktiate £H values, however, the ionic strength contribution and specific effect of even acidic 
Ûdv î*s Itiay also be important in reduced NaCl formulations. Under the conditions of the present 

■ Wer, and since STPP increased both pH and ionic strength, i t  is  safe to assume that i t s
0c6er i^uence was through this action. Thus, STPP can be a major component of phosphate blends in 

J"0 restore binding of lew NaCl comminuted meat products even a t lew pH values.
SW Te increase in pH, however, by STPP as well as the reduction in NaCl may be detrimental to 

shelf—lif e . As the data indicated, even though STPP restored binding and resulted in 
activ il, manufacture of low NaCl meat products, i t  did not have any effect on antimicrobial 
PH. Aty- Any influence of STPP on antimicrobial activ ity may have been overshadowed by the increased

tysteif1 genera l, there is  much confusion relative to the antimicrobial activ ity  of phosphates in food 
kespj3 * Sane reasons for this confusion may be due to the influence of phosphates on pH; the 
f c e t v o r absence and levels of other inhibitors (Nad, n itr ite , etc.) in the system; differences 
°°hsi¿u Various phosphates, their chain length, dissociation, hydrolysis, etc. ; microorganisms under 

atioa; specific meat or other food predicts; and environmental factors involved in the study. 
itllEtcv0nal Jud ies  are needed with different phosphates in order to derive specific blends that w ill 

® totli functionality and sh e lf-life  of lew Nad oonminuted meat formulations, 
j before, meat processors should be careful in their attempts to manufacture products with low 

is as the data have indicated, such products may be manufactured successfully when the pH
Srid ¿fU ien tly  high and a polyphosphate (e .g ., STPP) is  included in  the formulation. The sh e lf-life  
Uteri' y of such predicts, however, nay be reduced, and these formulations may reed additional

. ents or adjustments in processing in order to improve their storage stab ility . Meat processors 
"ith ~flso be careful when they reduce their Nad levels and manufacture comminuted meat predicts 
the w, .25-30 %reduction in salt" as has been the case in the U.S.A. As the data have indicated wher 
viti,r” ls 2. 6.00 a Nad level of 1.5-2.0% w ill give a stable emulsion and a epod quality prodict even 

STPP. Hiese data have also indicated, however, that the she lf-life  of such products may be
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45-70%
product is influenced oy inkTthe Dro<iuct (Ockennan i, Kuo, re»x» • ~-“o.5 to “£
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salt and sugar is uncertain. . helnw 0 75 and a safe a,, level for.storage g ,̂ y

Dried foods generally have ^  values be (1979) also reported that dried.meat w usUa 
usually considered to be 0.70 or "ess. 117j^Viq70) reported that oxidative rancidity ^ 8 ? )  
sensitive to oxidative reactions» Lanuza v. .. . 1 _[_% vumr nnkeimwin and Kuo l
f________..— >.n fh a n  1 in the
sensitive tg oxida.ive^ction. 
increased with an tncre^se in the water a^ lvity re under their ex|ierunental coni^ vCls
reported thatdried pork h ^ ^ ^ i o r ^ a n c i ^ i t y ^ r «  ̂  ^  effect? ? f sugar and s a l t ^ ^eased with an increase under their ex[»runentai gy. yev<rted that dried pork had no n a i ^  rancigity p ooiei ^  effects CE sugar and salt i ^  

The purposes of this research were to l s) the water activity value (au > c <-c plate
^ I a \ ni ¿¡Shi0»«'. OH value! t o E l  SSroblcjlate count, total anarchic P

red
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PREPARATION OF SAMPLES. (J i^ d p o rk  tuo^i 19R^) or by. the oo,>yent»ooaA J0y«<
forced air.dryir« technique described by . ^  icl) reqUired more time.and labor- aS ¿gp
of dry curing with sun and r ^ ' ^ ^ ^ ^ i s ^ S l a r c h  but a more rapid drying method ^

wh?chnoonslsted of a f d 1L ?  h  21 Iv*ttowed'tfien ‘defatted of all subcutaneousFrozen, boneless ham was paitialiy ^ ciirps were divided into 9 treutm®
to 0.2 on thickness with a friwer sl icer. Tt ham si - - combination with 3 tiif ,f̂  sauc<' ^ d 11’
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erythortvite (0.05%).




