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: Mirden fermentierte Wiirste hergestellt, die entweder nur helles, weiches, wassriges (PSE) Schweinefleisch
- aber Schweinefleisch normaler Qualitit enthielten. Die anfanglichen pH Werte der Wurste, die PSE oder
SChwem”m‘sch normaler Qualitat enthielten, lagen bei 5.3 beziehungsweise 6.00. Wahrend der Fermentationsphase
7 HerSte]]UHQ, sank der pH Wert der Wirste, die PSE Schweinefleisch enthielten, auf 4.5, der Wurste, die
SChwe1"9f161sch normaler Qualitit enthielten, auf 4.65. Der Wert sank nach 35 Tagen des Trocknens bei beiden
erSttype” auf 4.4, Zusammensetzungsinderungen (Fett, Eiweig, Salz) wihrend der Trocknungsphase standen
hgnifikant in Wechselbeziehung mit dem Feuchtigkeitsverlust der Wirste. Die TBA Werte der Wurste, die PSE
SChwei“Ef1Eisch enthielten, waren hoher als die der Wurste, die Schweinefleisch normaler Qualitdt enthielten.
Zﬂc ) Tagen des Trocknens hatten die Wiirste, die PSE Schweinefleisch enthielten, einen signifikant grosseren
VeijhtSVerlust als die Wiirste, die Schweinefleisch normaler Qualitit enthielten. Hunter L, aL bL und o
£ 51t”iSWErte waren gleich fiir beide Wurstgruppen wahrend jeder Phase des Prozesses. Dementsprechend ahnlich
ren die Wasseraktivitiatswerte (Ay) fir beide Wurstgruppen wihrend jeder Phase des Prozesse. Die Wurste, die

SchWEi”efleisch enthielten, erforderten signifikant weniger Schnittkraft als die Wirste, die Schweinefleisch

n0rma
Ter Qualitit enthielten.
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ermEn 5

o teq Sausages were prepared containing only pale, soft, exudative (PSE), or normal quality pork as the
at g4

t Uree. Initial pH values of sausages containing PSE or normal quality pork were 5.3 and 6.00, respec-
Ve]

During the fermentation phase of processing the pH decreased to 4.5 for sausages containing PSE pork

ang t
0 :
3 4.65 for sausages containing normal quality pork, which decreased to 4.4 at 35 days of drying for both
PES of

= S8usage. Compositional changes (fat, protein, salt) during the drying phase were significantly
rre]

a g e
ted to moisture loss of the sausages. TBA values were higher in sausages containing PSE pork than
Usy Ly,
% Jes containing normal quality pork. After 7 days of drying, sausages containing PSE pork had significantly
ea eY\ = .
"eight 1oss than sausages containing normal quality pork. Hunter L, aL, b and a/b ratio values were

Milay , e
bo, for both sausage groups at each process phase. Likewise, water activity (AW) values were similar for

§i

ays - ; SN os
fop age groups at each process phase. Sausages containing PSE pork required significantly less shear

CQ th
a :
n Sausages containing normal quality pork.
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On a prepare des saucissons fermentes ne contenant comme viande que de la viande de porc pale, molle et : s
ge

dative (PSE) (pale, soft, exudative) ou de la viande de porc de qualite normale. Les valeurs pH initiale®
saucissons contenant de la viande PSE ou du porc de qualité normale étaient respectivement de 5,3 et 6,00-

. > r 18

Durant la phase de fermentation de la fabrication, le pH a decru de 4,5 pour les saucissons contenant de
e ; et

viande de porc PSE et de 4,65 pour les saucissons contenant le porc de qualité normale, valeurs qui ont d
& 0’
Jjusqu'a 4,4 au bout de 35 jours de dessication pour les deux types de saucissons. Les changements de corP )

- . : B aid B s te
sition (gras, proteine, sel) pendant la phase de dessication etaient en corréelation manifests avec 1a per ;
p

g 2 : 3 po
humidite des saucissons. Les valeurs TBA etaient plus grandes dans les saucissons contenant la viande de i
55

- ~ s . 1’
PSE que dans les saucissons contenant le porc de qualite normale. Apres 7 jours de dessication, 1es sauc

] . 2 : af
contenant la viande de porc PSE avaient une perte de poids bien plus importante que les saucissons conten
devt
es

)

le porc de qualite normale. Les valeurs des rapports Hunter L, aL b_ et a/b étaient semblables pour 1
groupes de saucissons a chaque phase de la fabrication. De méme, les valeurs de 1 activite de 1'eau (Aw
etaient semblables pour les deux groupes de saucissons a chaque phase de la fabrication. Les saucissons :
contenant du porc PSE ont necessite bien moins de force pour les couper que les saucissons contenant 1€ "

de qua1ité normale.

HEKOTOPHE KAYECTBA $EPMEHTUPOBAHHOM KONIBACH, MPUTOTOBJIEHHOM M3 BM3 U OBbIMHOM CBUHAHYI
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BbUM M3TOTOBNEHE $EPMEHTVPOBAHHBE KOMBACH, MSICHOM OCHOBOW KOTOPHX BHUTA WM BNEAHAS MSMKAS 3KCCYJATUAS (EMQ)A
CBAHUHA WM XE CBMHAHA OBLIMHOTO KAYECTBA. MEPBOHAUATIBHOE COAEPKAHUE pH B KOJBACAX M3 MMM OBBIYHOMO KA”ECTBb
CBUHAHOM BbUIO COOTBETCTBEHHO 5,3 1 6,00. B MEPMOA SEPMEHTALMOHHOM A3l MEPEPAGOTKMA CONEPKAHUE pH norW"A"oC
J0 4,5 B KOJBACAX C BM3 CBMHOM OCHOBOM, KOTOPOE 3ATEM CHAXANIOCH IO 4,4 B KONBACAX OBOMX TWMOB MOCJE 35~
JHEBHOTO MEPMOJA BHICYWKM. W3MEHEHVE COCTABA (COLEPKAHAS MAPA, BENMKA, COMM) B MEPUOA CYLKA B 3HALMTEﬂbHOﬂ
CTEMEHA 3ABMCENO OT MOTEPU BNAM B KOJBACAX. COAEPKAHAE TBA BbUTO BHIE B KOMBACAX C BM3 CBMHOM OCHOBOM b
B KOJBACAX C OBbMHOM CBMHOM OCHOBOW. MOCJE 7-AHEBHOM BBICYWKM B KOMBACAX, COZEPXAUMX GMD CBUHAHY, HABIEF
JACb 3HAUMTESILHO BOMBUWAS MOTEPS B BECE, YEM B KONIBACAX, COAEPKAUMX CBUHAHY OBBYHOIO KAYECTBA. cozlEP”"‘"ME -
FAHTEPA L, @ , b W COOTHOLEHE a/b BBUIO CXOQHO B OBOVX BUOAX KOMBAC B MEPMOA KAKIOM ®A3b OBPABOTKM. o
HoM XE OBPA3OM CTEMEHb BOJHOM AKTVBHOCTM (A ) BHUIA CXOHOM AJISi OBOMX BUIAB KONBAC B MEPVION KAXZIOM oA
OBPABOTKW. /TS KOMBAC, COOEPKAUMX BEM3 CBUHAHY, TPEBOBAMACH 3HAUATESBHO MEHBUAS CPE3bBAIUAS cunA, YEM o

KONBAC, COZEPXAUMX CBMHAHY OBbMHOIO KAYECTBA.
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IN
TRODUCT 1 QN

1 ) T
- "Nufacture of dry and semidry sausage is an important branch of the meat industry. In 1976, 281 million
Poungs of fermented dry and semidry sausage products were produced in federally inspected meat plants in the
ni

ted States (uspa, 1976).

The tota Subject of sausage, or dry sausage and semidry sausage, of course, goes back to Europe where sausages
this type primarily developed. Shannon (1966) reported that the No. 1 product, the best sausage product
"factureq in Europe, is primarily pure pork; and the No. 2 dry sausage is pork and beef. Shannon (1966)
. "ePorted that in Germany the pH of the ham is checked and pork carcasses with lower pH values are separated

i bEing the most ideal for the manufacture of fermented dry sausage.

It is well kn

ho) own that meat from pale, soft, exudative (PSE) pork has Tlower pH values (5.2-5.4), reduced water
0

e Capacity, and that processing yields of products produced form this type of pork is lower than normal
pork (Br‘Skey, 19645 Merkel, 1971). Merkel (1971) also reported that TBA values (rancidity) were higher in
© than normal pork. However, little published information is available concerning the use of PSE pork in

ema
facture of dry sausage.

E . . =
*Mucted this study to evaluate some of the chemical, physical and processing properties of an all-pork

ep

MA;Ee"ted dry sausage prepared from PSE or normal quality pork as the only meat source.

L RIALS AND METHODS

" e and fat were obtained from fresh pork loins selected at a commercial packing plant. Loins were used
?nsure 2 homogeneous starting raw material. Normal quality and PSE bone-in pork loins were §e1ected on the

o St color, structure, firmness, and pH (normal, 5.9-6.0; PSE 5.5 and below) of the lQﬂSléElEHE.mUSC1é 24

rz:S aftep slaughter. Lean meat and fat were physically separated from the bone, and the raw meat materials
en tq Comply with regulations on pork to destroy trichinae.

We Used ap, -

i nd once through a 1.6 cm. plate,
horg 1-pork Genoa Salami formula. Lean and fat were separately grou

Wy Mixed, and the raw meat materials chopped in a silent cutter with the cure, salt, spices and lactic
Sarter culture added according to the procedure of Komarik et al (1974). St?rter cultur? was Lactacel
ek and co Inc., Rahway, N. J.). The chopped sausage mixture was vacuum mixed for 1 min, and stuffed
]nt()7 . .3 s N ) i

: : ; ere fermented at 38°C and 85%
Ry 3 m pg fibrous casings (Union Carbide) to about 1000 g. Sausage chubs w

f °r 18 hrs, cooled to 13°C, placed in a drying room and dried for 35 days at 12.9°C and 70% RH with an air
Ow g
f 25 linear ft/min passing over the product.

Progs
X3 tract was
Mea Cas COmposition and salt were determined by AOAC methods (AOAC, 1965). The pH of sample extrac

bitsured With a Radiometer pH meter (Model 25) equipped with a single combination electrode. The 2-th1?bar-
Der?1c Cid test (TBA) (Tarladgis et al., 1960) was used to measure oxidative rancidity during the drying
1 : "n 1 "
10 + TBA values are reported as mg of malonaldehyde per 1000 g of sample. Percent w?1ght loss or "shrinkage
] nd1vidu31 sausage chubs was determined after 2, 4, 7, 14, 21, 28, and 35 days of drying. Shear measurements
"€ ma i : : i hment Sausage slices were 3mm
thick % with an Instron testing machine equipped with a multi-blade attachm 9

Shearing force was calculated as gms force/g sample/cm? surface area exposed to the shear blades.
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RESULTS AND DISCUSSION

Initial pH values of the sausage mix containing PSE or normal quality pork differed significantly (P<O«05%
5.3 and 6.0, respectively (Fig. 1). During fermentation, the pH significantly (P<0.05) decreased to 4.5 @;&
PSE pork and to 4.65 for normal quality pork, which remained essentially the same for the remainder of the
day drying period. The ultimate pH values were with the range that Acton and Dick (1976) published for i
mented sausage, but are slightly lower than the pH of 4.89 that they reported for Genoa Salami. A]though
initial pH was higher (6.0) for the mix with normal pork, than for the mix with PSE pork, the final pH valté

e

were essentially the same for both.

The TBA values of the ground PSE and normal pork (after 1 month of frozen storage to destroy trichinae) prwf
to sausage preparation were 0.32 and 0.14, respectively. These values are essentially the same as thos€
reported by Kemp et al. (1976) for fresh PSE and normal pork loins. Merkel (1971) reported that in pork
stored frozen for 3-4 months, TBA values were higher for PSE than for normal loins. However, Merkel (]9ﬂ
did not determine the TBA values of any of the products prepared with PSE pork. Changes in TBA value d“rmgg
drying of fermented sausages are shown in Figure 2. Sausages prepared from PSE pork had significantly (Pd

higher TBA values than sausages prepared from normal pork.

We did not sensory evaluate quality of the sausage samples. Turner et al. (1954), however, concluded that
pork with a TBA value below 0.30 would produce an acceptable weiner (60% regular pork and 40% cow meat)s

pork with a TBA value of 0.55 or greater would not. TBA values suggest that the development of ranc1d1ty
products from PSE pork which has been frozen for varying times should be studied especially by sensory ev

uation.

From weights of individual sausage chubs before and during the drying period, percentages of weight 10s5

s5
(shrinkage) were calculated and averaged (Table 1). During the first 4 days of drying, percent weight o8 ﬁ“

au
did not significantly differ between the two sausage groups; however, at 7 days and thereafter, the PSE *

had significantly (P<0.05) more shrinkage at each interval than the normal sausage. Commercially, in the
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Fig. 1. Sausage pH at various phases of processing. Fig. 2. Changes in TBA values of an all- pO%

Genoa salami during drying at
and 70% relative humidity.
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Un]t

ed

Myne States, the drying time under proper conditions depends upon the type of sausage being produced.
y Ss is C

w”so ( lassified by two methods. Kramlich (1971) used approximate moisture content of sausages, while
n (1960
t

Pe o meat) énd Komarik eF a?. (1974) used a rénge of shrinkage Vélues. Since saeség? preparations vary in
ﬂasSifiCati tissues and tr1mm1ngs used, the shrinkage methods provide grea?er flexibility for dry sausagé
Stage (20*2 ?n_ Uée of the shrinkage method, showed that.the suasages containing ?SE pork reached the semidry
Qfdryin 5% shrinkage) after about 14 days and the medium dry state'(30—35% shrinkage) after about 35 days
ang OVergés In contrast, sausages containing normal quality pork required 21 days to reach the semidry stage
days to reach the medium dry stage. Neither of the two sausage groups reached the dry stage

urip
9 35 days of drying.

Table 1. Percent weight loss of sausage during dryingP

Sausage Days of drying

Group® 2 4 7 14 21 28 35
PSE 5862 7.73% 12.97¢ 21919 27.37%  30.93%F 33.48F
Normal 2.238 5,032 9.519  16.77° 21.779  25.46° 28.56°

a .
Tgans within each row having the same superscript letter are not different
<0.05).

b
Any two means underlined within a column are not different (P<0.05).

o
PSE = Sausage prepared using only pale, soft, exudative pork as the meat source.
Normal = Sausage prepared using only normal pork as the meat source.

She
PSaLOZi]ueS at each drying interval (except 21 days) were significantly (P<0.05) lower for sausage containing
Oups Sithén_fOF sausage containing normal quality pork (Table 2), how§ver, shear values foi both sausage

eSsentia]?mﬁCanﬂy (P<0.05) increased with drying time. Since the mo1sture, fat and protein éontents are

SUsagq coy tf’e‘same for the two sausage groups, the decrease in force required to shear the slices of fermented
een vta]n]ng PSE pork cannot be explained on moisture loss alone. w§ found no appareht re]a?1onsh1p

the Ype Olsture content and shear force at any one drying interval. Possibly the muscle fibers é1ffer between

Musey S of pork and influence the shearing characteristics. The relation between the characteristics of

& 3 - .
Tbers ang fermented sausage are largely unknown and should be investigated.

Table 2, Shearing force (g/g - cm? of slices of fermented sausage)ab

Sausage Days of drying

i 0 7 14 21 28 35
PSE ;.22 39.52  60.1° 94.6C 100.4¢  131.8¢
Normaj 63.32  86.68°  110.5b¢  118.8C 148.89  186.68

a . ¢
Tgans within each row having the same superscript letter are not different
<0.05).

b .
Any two means underlined within a column are not different (P<0.05).

C .
PSE = Sausage prepared using only pale, soft, exudative pork as the meat
source. Normal = Sausage prepared using only normal pork as the meat source.
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L
Results of our research on the use of PSE pork in dry sausage formulations would indicate that drying t1m€r
be shortened; however, there may be some problems with rancidity development and loss of texture (cohes10n

bind). We plan to evaluate fermented dry sausages that contain varying proportions of PSE to normal pork:
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