
6. Meat Processing:
Raw and Fermented Products



6
STUDY AND DEVELOPMENT OF MEAT-BARIAN 

INDIAN SUBCONTINENT.
A TRADITIONAL FOOD

S i d
PCSlR Ahmad, Sultan Shakoor Choudhry and Razia Rafique Siddiqui, 

laboratories Complex, Lahore-54600, Pakistan.

Certa•lt^o n a l ly Barian are made in rural areas of the subcontinent by the wet grinding 
®sn addtn l e g u m e s ' spices and herbs. The muslim population of this region, however, has 
Without na meats to make Barian tasty and more nutritious. The wet mixture with or 
!r°iallv ?ed meat ±S hand-cast into rough shaped pieces and dried. The product is comm- 2
Sf>tead st°red in gunny bags for later use in wet months. The product is of wide- 

USe in rural areas.
TH

.BarianPaPer deals with this legume-meat product starting with a socio-economic survey 
T^ e paper reports on the physical, chemical and nutritional evaluation of the 

marv3^ let"*’e S " The re-entry this traditional legume-meat product in the modern 
K e t ' with a standardized recipe using 25-50% beeflo, has been proposed.

l -iata 1 v US m e a t-legume formulations comprising of beeflo and three legumes (Vigna 
6eflo on igna Mun9° ar>d gram pulse) have been tested. Although the formula using 50% 
S  Market- K ? Sh baS1S WaS more likeable_yet the one with 25% beeflo was more economical 
,tlti_comh- e ? Amon9 st different legumes, Vigna Mungo (Urd) rated best for single and 
o ^ ditioriatnf i i'0 n f ‘ The P ° ssibil;i-ty of using simple machine to replace the process of

3 tested. Thr 
: and hot-air 
found to be be

'-heap packing material like polypropylene (PP) and polyethylene (PE)

Cr> ■‘■ lionsi --------- 1 j-'-r uoxny o im pie iiiacnine no re p la c e  tne p rocess  o
a* Pared 7 manual c a s ting was also tested. Three different drying methods have been__ 1 »0 . Onpn-Slin . c: o 1 ;=> r* H ruor =» I-  ̂V>4 ------ mi ____  • r-
t StsqUiCk' 
^ i f i n t i °n .

e. open-sun, solar dryer and hot-air driven oven. The more uniform, controlled 
r mechanical drying was found to be best for organoleptic qualities and nutrient

°th
- Í  0  j  . “  ~ ---------------  i- - i  r —  i r  j  \  /  «-»**%* x j r c i . 1  i j r  i c n

Paov= Sltles were used to study the shelf-life of dried Barian uptoru '-Kaqma iM t o r ia ic  -----n s____________ _____ TTTV ,------- . .&01ypr

of 
m o n t h s .

°PY1 g m g  materials appear equally good for storage except that the more clear 
ene had the visual advantage for marketing.

EUm :-----PftYSicochgmisal and Ultrastructural Analvsis During the

úeParRtANDA' CATALA- J A ' PEREZ-ALVAREZ and M.E. SAYAS-BARBERA
<55° 2 i ^ len t0  de Tecnol° 8 ía de A lim entos. U niversidad Politécnica de Valencia. Canioio de Vera 14 

Valencia. Spain

teQlPe r̂ ^ ' CUrecl process. ------- has 3 principal stages

TheUPe <  ̂ C  ̂ and °ry-M aturation .

Salting, Postsalting ( th ese stages take place at low

t>°stsa if aim ° f  this worlc is the study of physicochem ical and ultrastructural param eters during the  
^ R le /o f8 Stage The studY w as m ade w ith  10 fe m ale ham s, the sam ples w ere obtained w ith  a hollow  
Vere der Stainless s tee l w ith  an inner diam eter of 38 mm and 160 mm of length. The zone under study  

meai1Q1*tec* b e tw een  the central part of the fem ur bone and the perpendicular zone of that bone. In 
*CePs f- Cl̂ nc*er w e  identified  the fo llow ing m uscles : Gracilis, Sem im em branosus, Sem itend inosus and

®oris. The sam ples w ere  su ccessiv e ly  taken  at 0, 7, 14, 21 days after the beginning of the  
e Physicochem ical param eters under stu d y  w ere pH, w ater activity, the salt concentration  andll Q I .residu y icocnem ical param eters under stu d y  w ere pH, w ater activity, the salt concentration  and 

S v er nitrite, for the ultrastructural analysis, the sam ples w ere fixed w ith  G lutaraldehide and then  
ViSUal- e dehydrated w ith  

m  ,  Sed in !

r̂°8re««;_ *s° r8anization depends on the depth  and process tim e. Moreover, during the postsalting stage

, U5ecl . acetone gradient. L astly  th ey  w ere  included in  Araldite. The sam ples w ere
°la ldisor ln 4 Transm iss i° n Electronic M icroscopy. The m icrographs show  that m yofibrills are going to a 
S  this anization, a lack of A , I band and the characteristic banding patterns of striated m uscle, b y  the 

>r08ressiv 1?Or.8anizat ôn depends on lb e  depth  and process tim e. Moreover, during the postsalting stage  
^ lrite in ^ c r e a se s  the salt concentration  in the deeper m uscles, also appears an increase of residual 

at6r actjv - m uscles at the end of the postsalting stage, a pH evolu tion  to high values, and a decrease of 
Uy more m anifest in the upper m uscles.
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Effect of meat quality on tyrosine precipitates in dry cured hams 

J. ARNAU, E. MANEJA, L. GUERRERO and J.M. MONFORT 

Centre de Tecnología de la C a m  (IRTA)

Granja Camps i Armet. Monells (Girona). Spain

6

The effect of meat quality, different breeds (Large White, Duroc, Pietrain, Belgian LandtaC
pi'

Landrace halotane positive, Landrace halotane negative) and comercial lines of the
ifImprovement Company (L15, Duroc; L10, high muscular development; L03, Comborough) on tyt°s , 

precipitates was evaluated.

Tyrosine concentration was significantly lower in DFD hams, but no difference was found be tW* ■

PSE and normal hams. The incidence of hams w ith tyrosine crystals and white film decreas® i< -

the pH increased. A  higher number of tyrosine crystals were found in hams from halo 1' 1

positive pigs and the conformated line (L10). The formation of the white film and tyt°s 

crystals could be explained as a crystallisation process.

i< *

Phosphate crystals in raw cured ham

J. ARNAU, E. MANEJA, L. GUERRERO and J.M. MONFORT

Centre de Tecnología de la C a m  (IRTA)

Granja Camps i Armet. Monells (Girona). Spain

Sí

&

The storage of raw cured h a m  at refrigeration temperature causes sometimes the format! 

translucent crystals in the muscles after some days. Crystals compositions were analyz®^

oP

consist of N a 9P 0 . H . 7 H o0 and N a , P O , H . 1 2 H ?0. The crystals dissolve in the crystallization wa t®r

ndthe temperature increases. High NaCl and phosphate concentration, low humidity level a 

pH in the muscle favours the formation of these crystals when the ham is stored at refriqelf 

t e m p e r a t u r e s .

The concentration of phosphates in nine muscles of the ham during the aging process h®s

studied. The P 20 5/protein relationship diminishes during the process, specially duriin<3

salting (due to exudation of water) and postsalting period (due to crystallisation in th® 

part of the ham). The P^O^/humidity relationship is always higher in the dryer areas. Thet®P

the equilibrium in the concentration of P 2 ° 5  between the different parts of the ham d°' 

occur during the aging process.
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''~^iaaShlgs_between tjssue cort1pnsit|on and sensorv glmijHes of dry cured ham

BUSCAlLHON, A. LACOURT, J.P. GIRARD, and G.MONIN

stati
10n de Recherches sur la Viande, INRA, Theix, 63122 Ceyrat, France

raCÈ An

_ ferr,^ * S' X hams were taken after 9 months of ageing. The following biochemical and histological traits were determined on the Biceps 

°5'' tiUscl * mUScle : Pigment, collagen, glycogen, lactic acid, metabolic type and size of myofibres. Sensory evaluation was made on the same 
s ’m 0rder t0 describe characteristics of colour, odour, taste and texture.

significant relationships were observed between biological and sensory traits, i.e.:

tempt was made to relate quality traits of dry cured ham to some compositional and histological characteristics of muscle tissue.

tw«1 colo
ed

' high

>ur
"ogeneity was negatively correlated with lactic acid content,0d0ur

^tures were related to pigment level and fibre size
llgh levels of

.jf Slycrjge ^ ycogen and lactic acid were associated with acid and salty tastes, whereas pigment was negatively correlated with acid taste ; 
^  311(1 collagen were positively correlated with taste intensity,

agen and lact>c acid unfavouratly affected texture.
Metabolic tVTV1 ,,

ype as determined on seasoned hams by classical methods (ATPase, succinate dehydrogenase, aglycerophosphate dehydrogenase
activ;H’’ties)

PPeared doubtful because of the probable degradation of the enzymes during ageing.

M. Some Properties of Chinese-stvle Sausage
ofcN, D im

V r t  ’ UU and S' GU0
of Animal Science, National Chung-Hslng University, Taichung, Taiwan, CHINA

1 St,^rr,
arq‘¡no le fraction from Chinese-style sausage was prepared and analyzed by GC/MS. The pH, moisture, water activity 

" trOcipn ■
W  . 9en’ ac|d value, lactic acid, free fatty acids and ethanol of the product were also measured. 

l6rtWo

°bytric acid .
other *. ’ r°P|0nic acid and acetic acid were major components at the beginning, while acetic acid increased, and the

^Q'sture Ponents decreased with the storage time.

%  chgri 6nt ° f the Product was 34% at the beginning, and dropped to 15% after two week storage in the air. Water 

6ss thgn Q ^  fr° m 0 95 to changed from 6.70 to 5.88, acid value increased from 2.3 to 5.6, lactic acid dropped to

^sffie rp~ hanol was slightly decreased after drying, however, amino nitrogen reminded constant
ch Sultr" -

C/MS analysis, it could be noted that spices and wine played an important role in flavor precursors of
f ‘styie sq
^  the nr„_ USa9e' 'Soamyl alcoh°l was major component found in the volatile component. And other alcohols isolated
voi.'stile

Prod

corn
lucts m' k

'9ht origin from alcohol (wine) and cyclo alkanes origin from the spices. In this study, there were 48
’Pounds

oeing isolated and identified.

107



6  !
Distribution of Salt in Spanish Ham during the postJ1ga_l̂ ing_JJ,eood
F.LEON CRESPO, J.C.PENEDO PADRON, C.BANDEIRA VELLOSO, H.GALAN SOLDEVILLA, A.BARRANCO SANC^
N.CIUDAD GONZALEZ and A.PERALTA FERNANDEZ
Planta Piloto de Tecnología de Alimentos, Facultad de Veterinaria, Univ. Córdoba. Spain

A minimum period of cold storage post-salting in Spanish ham is needed to reach a crit1 
5% salt concentration in water in the inner part of the ham. This salt strength is the 
required to inhibit the growth of the spoilage microbes at room temperature.

c> ' 

0< '

This study shows the salt distribution during 150 days post-salting at 8 diffe
t! t

profundities in the area of the hip joint and one sample taken under the skin near
----  ̂ >( (

tibiofibular joint. Two lots of hams have been studied, the lot A salted during 10 d a y 5

the lot B salted during 11 days. A total of 54 hams have been included in the study.

t

The results show that the minimum period of cold storage 
the hip joint area is 43 days for lot B and 87 days for lot 
critical period is over 150 days. The variation in time to 
differences in salt concentration among lots; higher in lot

post-salting to avoid spoilt 
A. In the area under the sk^ 
reach the stability is due 
B than in lot A.

Studies on Conditions for Obtaining Liophilized Starter Cultures in Meat Industry 

T. DONEV2, TS. DIMITROVA1, A SAVOVA3 and R. KOZHUHAROVA1

1 Institute of Meat Industry- Sofia

2 National Bank for Industrial Microorganisms and Cell Cultures

3 Sofia University "Kliment Ohridski" - Department of Biology

f l  Examinations for liophilization of milk-acid bacteria, micrococcus and yeasts, determined as possible starter cultureslf1
i n /

industry are carried out.

Cryoprotective effect of different protective media, easy to use and prepare in the production of liophilized starter culW 

Bulgaria, are examined.

Conditions for freezing and vacuum sublimation drying of examined microorganisms are determined.

The obtained liophilized preparations show good quality characteristics.
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I CHÍ;

"~^iliDa_the Prnnpss of Sausage Drying 

■V- FATJANOV, A. K. ALEINIKOV and YA. B. OSTROVSKY 

^'Palatinsk Technological Institute of Meat and Milk Industry, USSR

i t icl

:er

9 s the most important stage in the manufacture of fresh sausages. It is caused by the fact that during drying there 
°Ccurs

ne complex process of biochemical, microbiological and structural-mechanical changes in a sausage. The nature of
this n
^ °cess is determined to a large extent by the change of moisture content or water activity. In its turn the change of 

Sol StUre C° ntent is determined and internal moisture exchange. Known at present mathematical models are of little use for 

iriat^9 Pr° blems of automatic control and regulating the process of sausage drying. This makes it necessary to develop 

(ju 6rT1atical models, expressing the dynamics of internal moisture transfer and water output on the surface of a sausage 

9 drying, in the form of transfer functions. We have stated the relationship of moisture content change in the cross shear
™cl “

°hai

in

USa9e witd moisture content of the surface layer. We have also determined the influence of air parameters in the 
*rnber r\

°n moisture content of the surface layer. It is stated that the dynamics of moisture content in the cross shear of a

a9e is aPproximated by the successive combination of aperiodic and forcing links of the first order. It is approximated by ^

TranPeri° diC link of the first order in the centre of a sausa9e and b y the link with a single transfer function - on the surface.

er function moisture flow along the canals of moisture transfer, water activity in the surface layer and relative air humi- 
aitV Which-

are approximated by linear proportional links have been determined.

Sau:

the

Í L ^ ^ L t h e• — g_addition of pancreatic lipase on the lipolysis of dry fermented sausage during ripening

Hi DIAZ, I. CAMBERO, L. HOZ and J.A. ORDONEZ
y Tecnología de los Alimentos, Fac. Veterinaria, Univ. Complutense, 28040 Madrid. Spai

The
ac°eleration of lipolysis by the addition of animal lipases has been successfully applied to some 

eties, e .g. Italian hard cheeses. This approach has not been studied in dry sausages. This workis ari att,
Ttyo

e">pt to enhance the flavour of dry sausages by adding pancreatic lipase.

*-ches of dry sausages were made adding 40,000 and 60,000 units of pancreatic lipase. A batch
J  wi

to _ out enzyme (control). Fermentation was carried out at 226C and 90% of RH for 20 h. Then, temperatu-
RH

Were gradually decreased to reach finally 12QC and 70% RH. For monitoring microbial changes, total 
.  6 °r9an:-tsms, lactobacilli and Micrococcaceae were enumerated. Lipids were extracted according to (1).

^dtty
acid (FFA) methyl esters were obtained according to (2) and analyzed with a Perkin Elmer CGC-8420 

with a column (30 m x 0.25 mm I.D) J & W Scientific packed with DB-225 on fused silica, 

differences were observed in the pH values between batches. In the enzyme-added batches, the 

Was higher (aprox. 3-fold) than that of the control, but no differences were observed between

« V ,’61
the

clear 

°f  PFA
Two

'pase batches. At the end of ripening, the individual FFA (C-14:0, C-16:0, C-16:l, C-18:0, C-18:l,
0) 9an,'01,
to

®Ptir
C'18:3 ) of the lipase batches reached higher values (1.5 to 5-fold) than those of the control.

Slly> no differences were observed between lipase batches and the control. It seems to be necessary
a higher. concentration of enzyme to detect them. Investigations are now carrying out.

an son s Olley (1963) Biochem J . 89, 101. (2) Schlenk & Gellerman (1960) Anal. Chem. 32, 1412.
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Influence of the Yeast Debarvomvces hansenii on Dry Sausage Fermentation
* ** *** a|e s(c »|e

K.H. GEHLEN , C. MEISEL , A. FISCHER and W.P. HAMMES

*Nordreco AB, S-26700 Bjuv, Sweden, **Süddeutsche Zucker AG, W-6718 Grünstadt 1, Germany, 

***Institut für Lebensmitteltechnologie, Universität Hohenheim, W-7000 Stuttgart 70, Germany

Eight batches of fermented sausages were produced with Lactobacillus curvatus Lc2, Micrococcus varians M28 and Del #  I

hansenii Dhl as starter cultures. The starters were used as single strains and in combinations with each other. As curing agent, 3OOF

potassium nitrate were used. The sodium chloride addition was 28 g per kg sausage. All sausages produced with D. hansenii sM> 

significant improvement of the surface colour already after two days of fermentation. In all batches with hansenii, the f°^ 

staphylococci reached lower maximum levels and their cell number was reduced to a greater extend during ripening than
ret/

correspondent batches without yeast. Therefore, in the batches without nitrate reducing starter organisms, EL hansenii caused a 

nitrate reduction. Generally, the yeast caused an increased ammonia concentration and a higher pH in the finished products, whet

concentration of acetic acid and lactic acid was lower. At inoculation with 5xl05 cfu/g, the yeast exhibited growth in all batches '
f :

the first five days of ripening. The yield was dependent on the additional use of other starter cultures. Thus, EL hansenii was in/"

in growth, when U curvatus and NL varians were used in addition and no higher ammonia concentrations appeared in the 1 

products. Our results show, how the growth of fortuitous staphylococci and the chemical composition of dry sausages can be 

by the application of EL hansenii as starter culture.

Gaschromatographic Headspace Profiles of Cured in Bag Bacon and Tank cured Bacon.

HINRICHSEN, L.L. and ANDERSEN, H.J.

Department of Dairy and Food Sciences, The Royal Veterinary and Agricultural University,Howitzvej 13, DK-2000 Fredefl 
DENMARK

Different gaschromatografic (GC) headspace methods for meat relevant volatiles in aqueous solutions have been

and a dynamic headspace method deploying purging of volatiles onto Tenax TA was found to be the most sensitive 1 

This method had a sensitivity at 10 ppb when measured with relevant volatiles in aqueous solutions.

The two types of bacon were produced under controlled conditions using the sides from the same carcase. GC-profi'eS 

two different processed bacon types using the dynamic headspace method showed no systematic difference during the 

weeks after slaghtering, corresponding to fourteen days after vacuum packaging of the cured in bag bacon type and e'SJ

t /

r

after draining of the tank cured bacon type, respectively, when the meat were kept at 2 °C. These results were cod

a trained sensory panel, who did not found any different in the aromas (decided by sniffing) of the two bacon types. On*

further storage of the two types of bacon at 2 °C resulted in differences in the GC-profiles of the two bacon types, 

discussed in relation to consumer preference of the two different bacon types. The volatiles were found mainly to c° 

carbonyls, alcohols and hydocarbons of which some were tentatively identified by mass spectrometry.

/
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Hun9ari
lan Meat Research Institute, H-1453 Budapest, Pf.17, Hungary

Of he paper gives a review of these very special products which can be divided on the basis

*Usclidity <'low and high PH products), size of processed ingredients (chopped or intact

UlatA6 ,type of fermentation (with or without carbo-hydrate; with or without microbial inoc-

00/ ° H a r a c t etC' TheSS differences in technology do contribute to definite differences in general
j  Cfit. 6ristlcs of the products e.g. sensory properties, water activity values, but also

i cor|trol points may change. Although application of microbial cultures offers several 
■  dnt?~-

^r°dUct^e S ' dryfn9> microbial safety, good sliceability, economic production etc.

'9es 
iSearch

°f traditional technologies are still in favor among many consumers. Since microbial 

n these traditional products can be influenced mainly indirectly, a vast majority of 

work and publications are rather devoted to starter culture fermentations. Although'dl f  a
arid er,fury served for investigations in this field, an endavour to ever improve technics 

s tra -r --  ■
J  ifiv lns b V screening, selection, genetic methods can still be observed. Aims of these

and to

fT

fl/

e9sUrei9a1:ions are: to Set meat products of better sensory quality, of more safety 
fasfer production with high reproducibility of uniform quality. 

rieeds acid bacteria have been thoroughly investigated in terms of their physiological

ts9uiT. ^Psrature range, pH-range, aw _ran9e and optimum values for growth, manganese 

ana ent efe-), their inhibitory effect (acid and antibiotic production), yet nutritional 

0ddc  ̂ asPects of lactic acid bacteria, a well-known feature of those in case of dairy

’"igh't ’ 1S no^ a frequent research topic with fermented meat products thus dietary effect
PerhaPs be a field to be investigated in the future.

Pt

a, — gured hemoglobin as colouring agent for gelated pig blood plasma in livex form

0- K * .OUDA and A.A’.VDZIEfJCZYK
ePar

J
3rtment

°t Hood Technology of Animal 0 rigin.Agricultural University,50-375 Vrociaw,Poland

ItlQ
The

9 fob

obJective of this study was to increase the nitrosation efficiency of the bovine lie-

!iatlve ;

/
Caci

,l" ’ »V ,

“" ’•"•ra,

/p> ‘ 11 ,'’■"‘d/ by NaiiOp during 24h curing.

,j |b dissolved in citrate-phosphate buffer /pi! 3.2/ nitrosated by !Ja!!0? with h’aCl 

2 added was a control sample.! iolarity ratio of ila.10, to heme and sodium ascorbate 

efore curing,OHb dissolved in buffer was subjected to 3 treatments: a .enzymic d ig e s -  

sPartic proteinase isolated from culture broth of ,’enicillium cammemberti,b.heat

10,1 at 45°C,60 min.in 2! ¡ICI and c.heat dénaturation and enzymic digestion as "a1 
f hr

j QNi.
'ib » c

I ^
e modification treatments of the Tib only slightly improved the reactivity oi

(j i
2 “©cause the conversion degree to nitrosopigment was 31,4/,37,3/ and 32,5,j for

; I b

sub8, Pectively and 25,7/ for the control.Only enzymic modification of OHb resulted in
'" ^ C i •]

V better solubility of cured BHb in blood plasma.All experimental samples of
-H 'b w

I,SrQ e used for colouring of the livex.Its colour and physical parameters /Ad,pe,Y/
s Pect ro

a*Tgr Photometrically determined.Besides,d i n i trosylferrohemochrome / D M F H / s y n t h c s i s o d
ü'nahicl-'■‘hg. 1 /300mg,j and lOOOmg.j/ was used for livex colouring.Preparation of Di!F!i /300mg J

%
com

Jy Rubin
Par

was tested. Colouring ability of experimentally obtained cured hemoglobin
a b l e with that determined for DMFII,
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A  study on the process of drying and ageing of chopped meat raw-dried products at pulsatoj^  
hydrodynamic regime of the drying agent

G.KARTELOV, K.WASSILEV
t

Higher Institute of Food & Flavour Industries, 26, Maritsa B l v d . , 4002 Plovdiv, Bulgaria

Abstract: The hydrodynamics within the conditioning chamber is achieved by cyclic alterati0 
of the dryingagent rate in its cross-section by means of air-pressure ducts. Using a revet' 
sing valve, at preset time periods, the percentage ratio of distribution of the air stream 
(drying agent) is changed leading to a change of velocity among the sausages in the condiT1 
ning chamber cross-section. The hydrodynamic conditions thus arranged in the conditioning 
chamber interior primarily intensify the mass-exchange processes, shorten the technologic3-1 
cycle and improve the quality of the finished product.
The object of this study are the processes of drying and ageing of. chopped meat raw-dried 

m eat products at preset temperature and humidity, and pulsatory hydrodynamic conditions of 
the drying agent (conditioned a i r ) .
The studies have been carried out with some traditional pressed and unpressed raw-dried fl 

sausages ("Panagyurska" loukanka, "Tarnovska" loukanka and "Hemus" sausage). The samples v,e - 
prepared according to the established technology. During the drying and ageing period the ^  
pie weights were taken down for all batches. The water content was also controlled to mar^ 
end of the drying process for each batch. t
The results obtained indicate that the used n e w  method of drying and ageing of chopped nea 

raw-dried products under pulsatory hydrodynamic conditions of the drying agent accelerates 
the drying process where the cycle is completed in 24 days, prevents the formation of supei 
ficial water-resisting ring, and improves the quality of the finished product.

r
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The effect of different starter cultures in spreadable raw sausage 

P.-G. KLETTNER1 and F.-K. LÜCKE2

1 Federal Centre for Meat Research, W-8650 Kulmbach, Germany

2Microblol. Lab., F 3 Haushalt & Ernährung, Fachhochschule, P.O. Box 1269, W-6400 Fulda

(
Spreadable raw sausages were prepared using different starter cultures including Staphylococcus carnosus and

Lactobacillus plantarum (batch 2), Lactobacillus curvatus + Micrococcus varians (batch 3) and Lactobacillus s&e ,

Staphylococcus xylosus (batch 4). Batch 1, without starter cultures, was used as control. Ripening was followed by

measuring parameters including pH, firmness, colour, weight loss, aw, density, composition of the microflora and .

organoleptic quality. - The results confirm the practical experiences, that when using starter cultures, there will be a better 5

and qualitatively higher spreadable sausages: Without starter, the pH remained above 5.5. This resulted in unsatisfactory ,

colour and flavour. Sausages prepared with starter cultures containing Lactobacillus differed only moderately in pH,

spreadability, weight loss, density and microbial composition. Batch 2, inoculated with Staphylococcus carnosus and (

Lactobacillus plantarum, ranked best with respect to aroma and flavour, while pH drop was fastest in batch 4 conta in^ ,
,n n°

Lactobacillus sake, and spreadability was best and weight loss lowest in batch 3 containing Lactobacillus curvatus-11 

batch, undesirable microorganisms did reach levels of concern. j
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'S i ^•^Ügâtions nn the Formation of Histamine in Raw Sausages

B a n n e r + , f . b a u e r * and e . h e l l w i g +4.
B, Undesanstalt für Lebensmitteluntersuchung und -forschung, Kinderspitalgasse 15, A-1090 Wien 

isti‘ut für Fleischhygiene, Fleischtechnologie und Lebensmittelkunde, Vet. Med. Univ., Linke Bahngasse 11, A-1030 WienIII!

i0$
r'

t i ö

al
rä\V

J j-  *

lstarnine can be detected in fermented foods including raw sausages. The contents of histamine are quite different in various 

tTleat products. The objective of this study was to find the causes of an excessive histamine formation which occurs in products

k $

e¿
5
eS

dividual
%

manufacturers. Investigated materials were Salami "Mettwurst" which are produced from raw material stored under

6rent conditions. To some samples histamine producing lactobacteria were added. Histamine was determined fluorimetrically 

by means of an amino acid analyzer.and histidine

Thie content of histamine of raw meat was less than 10 mg/kg. Storing of meat produced no significant increase. The

de,

sto,

St0;

suffi

entration of histidine was between 20 and 100 mg/kg depending on the age of the meat. A number of 500 to 5000 histidine 

0xylating microorganisms/g meat could be determined. Storing "Mettwurst" at 18°C for 18 days no excessive formation of 

lne could be obtained although up to 600 mg histidine/kg were liberated. The addition of approximately 10" histamine 

l,Cln8 microorganisms/g meat resulted in an increase of the histamine content of up to 1000 mg/kg corresponding to the
Tage

ume of the raw material. Approximately one tenth of the histamine content of raw sausages stored at 18°C was found at a
Tage ,

temperature of 7°C. These investigations indicate that an excessive formation of histamine in raw sausages requires both - a

carb, 

histami 

Pr°cW;

‘dent
empe:

number of histidine decarboxylating microorganisms and available histidine and is further increased by storage

atUre and the age of the raw material.

Basis of Optimal Regime Regulation for Sausage Drying

"tod;
Of

of

■Than:

A and V.I.STEPHAHCHUK 
Sc°w Institute of Applied Biotechnology, Moscow, USSR 
development of packet of programs, ensuring optimum drying regimes for different ty- 
sausages, it is necessary to create mathematical model of interrelation between ther-
ic nnd heat-and-moisture exchange characteristics of sausages and regime parameters

, +
íf yÍQS Camber medium. On the basis of experimental curves of desorption, temperature 

us an^ .
w  ffloxsture distribution along radius of a sausage long loaf, the following para-

^ iS  g j,
6 determined: distribution of water activity (a^), wet bulb chamber medium (tm)
Ce ^emPerature, ratio of moisture-exchange(^), value of boundary layer of vapour

ing.^ moisture-exchange criterion by NusseltCNi^). Besides, method of regulation of
^ c°Un 'Pai'ameters °f chamber medium was developed, ensuring optimal drying regime with the

°T sausage properties.
^ ^ i p ldgp ^ e °f,control and regulation of regime parameters is based on experimental depen-

Corn. ~ í âw»cP> W ), where: cP - is relative moisture of medium, W - equilibrio moisturecsru- . P P
. a loaf.

j Editions: for period of constant drying rate aw ^ 1, T = Tm- Ts >0, whe
el Ts Wup V, tv°hlb temperature of chamber medium; T

Ï,or
s*w - wet bulb temperature of loaf surfa-

P riod of decreasing drying rate 0  a? a* < 1 A T  > O  . Drying is stopped at aw= 4>, T=a
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Formation of biogenic amines in fermented sausages - pilot trial 

R. MAIJALA", E. LINDFORS” and P. HILL2’

" National Veterinary Institute, P.O.B. 368, 00101 Helsinki, Finland 
21 College of Veterinary Medicine, P.O.B. 6, 00581 Helsinki, Finland

Objectives
The purpose of this study was to investigate the reasons for the formation of biogenic amines in dry sausages. The factors 

studied were sausage mass and five different starter cultures.

Experimental methods C(
The work was done by two pilot trials in the same processing plant. The process itself was: 2 days with 23°C in 93 rh%,

1 day with 21°C in 85 rh% and 4 days with 20°C in 85 rh%. The rest of the ripening and storage was with 10°C and 70 rh%.

The sausage mass originating from the commercial meat plant was divided into five samples, each of which was fermented 
by different starter culture. Four of the commercial starter cultures used had both staphylococcus and lactic acid bacteria str
ains. To these samples glucose was added 0.6 %. Because the fifth starter culture contained only Staphylococcus carnosus 
glukonodeltalaktone (GDL) was added (0.7 %) and the amount of glucose was decreased to 0.15 % in this sample. 5|

pH, a„ and microbial counts were examined 6 times during ripening and storage (up to 49 days). The parallel samples were 
storaged in - 20°C until they were extracted by methanol and dansylated in acetonitrile. Biogenic amines (histamine, tyrami- 
ne, serotonine, putrescine, cadaverine, spermidine and spermine) were measured by HPLC (UV-detector). $(

Principal results
In the first pilot trial there were no differences between five starter cultures examined. The concentrations of all biogenic 

amines studied were very low (< 20 mg/kg) and they did not change during ripening. a,

Anyway, in the second trial, where the process, the plant and the starter cultures examined were exactly the same as with ; 
the first one (the sausage mass was different), tyramine concentrations were increasing during ripening process. There was 
also a difference between five starter cultures studied. In sausages fermented by four starter cultures, which had both staphy
lococcus and lactic acid bacteria strains, tyramine content was 129-166 mg/kg after 49 days of ripening (no GDL was used)- 
In the sausages fermented by starter culture containing only S. carnosus (GDL added) the final amount of tyramine was only 
76 mg/kg.

Conclusions P:
First, the influence of the quality of meat is quite obvious according to these results while there was a big difference bet

ween two different experiments where nothing else but raw materials were different. Secondly, the acidification method (lactic 
acid fermentation or GDL) used in the fermentation process seems to have some effect on the concentrations of tyramine.

Two New Staphylococcus carnosus Bacteriophages Isolated from Salami Factories in Ge

and Italy

BARBARA M A R C H E S I N I , ANNE BRUTTIN, ROD MORETON, TOMASO SOZZI H

Nestlé Research Centre, V e r s - c h e z - l e s - B l a n c , CH-1000 Lausanne 26, Switzerland

to improve colour and flavour of fermented meat products. In the dairy industry, 

phages, bacterial viruses which kill bacteria, cause serious economic problems wi
,/jf'cultures. The situation with meat starters has not been investigated as thoroughly as ra

Î
dairy starters and there are conflicting reports as to the importance of bacteriopha9e b

Staphylococcus carnosus is an important component of meat starter cultures where

these products.

No bacteriophages attacking S. carnosus strains have been isolated from fermented meat ^ 

products, and only one has ever been reported, from a starter culture. We have isola^® ^
i

similar, but not identical, S. carnosus bacteriophages from salami factories in GermaÎ  ^
i /Italy, which attacked a wide range of S. carnosus Strains from commercial starter cult

Further details of the bacteriophages will be presented together with a discussion  

practical importance of bacteriophages in fermented meat products.
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■Sf an Intennediate Moisture Meat Product - Salpicao - Processing and Characteristics 

CEigAO MARTINS and LUIS PATARATA

ersidade de Trâs-os-Montes e Alto Douro, P-5001, Vila Real, Portugal

traditional meat products are still manufactured on the basis o f  tradition and empirical experience.

Salpicao, produced in the northern part o f  Portugal is a kind o f  large smoke-cured sausage (±50m m  o f  diameter), varying

> 0:,s'tion, spices and technological process according to the region.

The objective o f this work was to study the processing and characteristics o f this meat product by the traditional producers.

The following variables were studied: pH, aw, moisture, protein, fat ash and salt (NaCl). In addition plat counting for Lactobacilli

‘cr°coccaceat were performed in appropriate media.

Acicording to the technological process the salpicao o f this region exhibit three different types with variations in cut o f  the meat,
•as0tl:

ln§ and curing time.

finished product composition estimated on 273 samples show that salpicao is an intermediate moisture meat product with low

'^ 7 + 0 .0 9  - 0 .83±0.05) the main factor responsible for its safety without recourse to refrigeration. The other studied parameters

dibits

\ )

some variation reflecting the different procedures o f different producers.

c‘obacilli are present in a higher number (7.9+1.90 - 9 .6±1.23 Log cfu/g) than Micrococcaceae (1 .7+1.34 - 4 .48+0.70 Logfia,

and it iis an interesting aspect that needs more study with the objective o f  increasing quality, safety and uniformity o f this meat

iß’
moT(

"6ntr;
Hi,'9ashi

3ES-QD Texture of Dried Meat 

MATs UURA, HARUO NEGISHI and SUMIO YOSHIKAWA

^search  Institute, Meiji Milk Products Co., Ltd., 1-21-3, Sakae-cho

lfTlürayanna-shi, Tokyo 189, JAPAN

C t0examine
ern'cal I

a role of added sucrose for the texture of Chinese style dried pork, moisture content of sliced pork, and

(OH y ^  v*‘ proPerties of myofibrills prepared from the sliced pork such as Ca-ATPase activity and solubility with 0.6 M KCI 

'LitiQn were measured during drying of sliced pork containing various concentrations of sugars.\ '®ns|'ced I
%  Cq̂  POrl< was dried, all indices employed changed according to a first order reaction rate. Plotting the logarithm of 

W Stant a9ainst the initia
Of

6cl Pork. And it
Qfs|ici

! initial molarity of sugar, the liner relations were obtained for all indices employed. A slope of the 

ate COnstant versus the initial molarity of sugar expressed the additional effect of sugar against drying treatment

Oftnatu
> ' \  Ura,Mri «  

' " " • » « « » a
TlQ'n

asSUl

was suggested that the added sugar during drying of sliced pork effectively delayed the speed of the 

contractile protein compared with that of the decrease of moisture content of sliced pork.
hied that th

Tne dried pork would be hard as the dénaturation of contractile protein would occur prior to the decrease of

«ü Pork Would
Pork during drying without sugar, and that, the dried pork would be soft as the decrease of moisture of 

occur prior to the dénaturation of contractile protein during drying with sugar.
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Research on Chemical Components of Goaty Odour

MENG XIANMIN, MA LIZHEN, JIANG FUHU and LIU NANYU

Department of Food Science, Shanxi Agricultural University Taigu, Shanxi, China

The purpose of our research is to reveal the chemical components of goaty odour of goat meat and its products, and 

establish theoretical basis for producing goat meat products with goaty odour removed, improving the competitiveness °f 

goat meat products. The measured data show that C10H20O2 is one of the main components causing goaty odour in g°at 

meat. The content of is positively correlated with goaty odour intensity. Through measuring C content of produ'
,c^6

with goaty odour removed, we further prove that the results of our experiment are sound

Study on the Production of Goat Meat Sausage with Goaty Odour Removed Using Cover Pickje from Pickled Cab ba ^  

MENG XIANMIN, MA LIZHEN, JIANG FUHU, LIU NANYU and HAO LIN 

Department of Food Science, Shanxi Agricultural University, Taigu, China

The paper presents the study of goaty odour removing mechanisms of cover pickle from pickled cabbage. In the exp
iefi

the cover pickle was used as a starter to produce goaty odour removed sausages, its effect being obvious. Measured
• 30 '̂

modern precision instrument, C10 (C^HggOj), the main component causing goaty odour, of fermented sausages is  ̂

lower than that of raw goat meat. We could not feel the presence of goaty odour by our sense organ. However, the 9 

odour removed products still have peculiar sweet scent of goat meat sausages.
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6
dotation of dry sausage - The importance of proteolytic and lipolytic activities of lactic acid bacteria.

V  J. CHRZANOWSKA2, J. NISSEN-MEYER3, B. 0 . PEDERSEN1 and H. BLOM1.

ATfORSK, Norwegian Food Research Institute, Oslovn.1, N-1430ÂS, Norway. 2) Agricultural University of Wroclaw, C.K. Norwida 25-27,
,3?

5 Wroclaw, Poland. 3) Laboratory of Microbial Gene Technology, N-1432 Âs-NLH, Norway.
50.;

■jgi ^U S  groups of microorganisms are used to ferment dry sausage. The lipolytic and proteolytic activity of the involved microorganisms contributes to

6̂ |q
J Nation of flavour and aroma. Sensory analysis were applied in practical experiments In order to evaluate the contribution of added lipase and

°*eir'ase

Ni:6riess

V

to the development o f aroma in fermented dry sausage. By adding these enzymes to sausages, significantly differences in off-odour, meat-

colour tone, bitter taste, hardness and stickiness, were observed. Thus, It is of importance to study proteolytic and lipolytic properties of

r S tores. Strains of lactic acid bacteria were, therefore, screened for lipolytic and proteolytic activities. Approximately 100 meat associated Isolates 

bei
one

V

V i ,

'6n tested for lipolytic activity against porcine fat, leaf fat, tributyrin, Tween-20; -40; -60 and -80. Ten strains showed lipolytic activity towards 

° f the substrates. Lipases from three of the strains have been partly purified and characterized. Temperature and pH optima of one of the 

Were 37 °C and 6.0, respectively. A  cell-envelope associated proteinase from Lactobacillus casei NCDO 151 has been purified to homogeneity 

tocterlzed. The proteinase has pH optima at 4.8 and 5.6 when using hemoglobin and casein as substrate, respectively. The temperature 

ls 35-37 °C. Serine proteinase inhibitors and metal-chelating compounds strongly Inhibit the enzyme, Indicating a serine proteinase. The

chai

tourti

's shown to contribute to  the sensory qualities of fermented sausage.

~-~5SIL'n Dry-Cured Ham

and E. BOLLA
a Station for the Food P reservation  Industry -  Via Tanara 31/A  -  Parm a -  Italy

>  DiffusionUSl° n o i sa lt into m uscle is the main factor a ffec t in g  the final keeping quality o f dry-cured ham, but the salting  
J  ^  of thi .
1 tr, us Irnportant product has never been the ob ject o f d iffusion theory-based studies; aim  o f th is study was to
J  V

P lia b ility  o f  a solution  o f the Fick's second law in the representation  o f the chloride distribution in fa c to ry -  

1'arns p
r ° r this purpose four ham s, supplied at the end o f the sa lting period by a factory  where the preparation

*TUe a[jQ
Ws a dry sa lt e x ce ss  to  cover the ham for the duration o f the sa lting, w ere analyzed for sa lt co n ten t and to

%

C 5 C° ncentration profiles o f chloride. The c la ss ica l solution o f the Fick's second equation expressed  by:
" */ 2 p

'°  erfc(x/(2\/^ )), in which C = concen tration  (kg/m 3), c 0 = ex tern a l concen tration  (kg/m 3 ), x = penetration  
(rn), t

’ = tlrne (s) and De = e f fe c t iv e  d iffusion c o e ff ic ie n t  (m2 /s), proved to  adequately represent the experim en ta l

s f r ,

C0|
Points

%:eht.
0b, ration

Sgf,ved

Therefore the m odel was adopted in the com putation  o f De ; the De values have been determ ined from  

Profiles (ten  data points per ham) by m inim ization o f  the sum o f the squares o f the deviations betw een  the
and

‘Sino Phe ca lcu la ted  values; the m ean De  value o f chloride in pork m uscle Sem im em branosus, a t a tem perature  
8 from y

r4r*Se oj *° w as 0.225x10"^ m2/s  w ith a standard deviation  o f 0 .0 1 9 1 x l0 ~ 3 m2/s; the De value lies w ithin the

^sio hshed ones generally  obtained under str ic tly  contro lled  laboratory conditions. The v erified  reliab ility  o f the
6 ffPsi0n th
Vatoati- e ° ry as applied to  this particular factory  processing technique le ts  a possible way of ob jec tiv e ly  ■

iii
'afrhig the
keeD- Pr° cessin g sta te  to  be foreseen  and the changes in the course o f ripening o f som e param eters related  to the  

hty  of the product to  be fo reca st.
ePing
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Gelated and crioaenicallv structured pia blood plasma used in fermented sausage manufacture
J. PYRCZ*, A. JARMOLUK** and Z. DUDA**
Institute of Food Technology of Animal Origin, Agriculture University, 60-624 Poznan, Poland* 
Department of Food Technology of Animal Origin, Agriculture University, 50-372 Wroclaw, Poland**

oi
The investigation was carried out to assess the possibility of substitution of criogenically dehydrated and structured white 

livex, i.e. thermally gelated pig blood plasma manufactured according to the technology patented in Poland for 10% and ^ Sf
of meat tissue in the processing of salami type fermented sausage. j.

The quality of sausage was assessed organoleptically /  colour, taste, aroma and consistency /  using a 5 point scale. C| 

Besides, crude protein, lactic acid, volatile fatty acids and pH were determined in sausage mixture /  0 day /  and after 5, ^ 1 

20 and 30 days of ripening. v»

The dehydrated livex used as a substitute influenced the dynamics of fermentation processes and resulted in 27-31% in- A

crease in lactic acid content and 6.1-7% decrease in volatile fatty acids in comparison to the control sample. Diminishing fc

crude protein contents by 1.2-1.5% was also observed. Slight lowering i.e. by 0.09-0.20 points of the overall organoleptic 

desirability of the final product was noticed. 0|

It is concluded that dehydrated, structured livex could be considered as full value meat substitute in fermented sausage Pr° ,lJ
$■

cessing although its colour and flavour should be improved.

f»

Early Estimation of Seasoning Loss in Parma Ham Production 
V. RUSSO, L. NANNI COSTA, D.P. LO FIEGO and A. DE GROSSI
Istituto Allevamenti Zootecnici. University of Bologna. Villa Levi, (Coviolo), 1-42100 
Emilia, Italy.

p

The aim of this research was to estimate the weight loss of Parma ham after se a*0
ll»5'through objective measurements taken at the slaughter-house and during salting of

sa m p le  o f 158 left hams from heavy pig carcasses (average weight kg 136.8 ± 15 ,4>

examined. On slaughter-line pH and colour (L*,ax ,b*) at 45 min and at 30 h post mort®!5
measured on s e m i m e m b r a n o s u s , biceps femoris and longissimus dorsi muscles. On the
drip loss and water holding capacity (Filter Paper Press method) were also determihe
weights were recorded after carcasses cutting (45 min post m o r t e m ) , after trimming (30
m o r t e m ), at the end of 1st and 2nd salting (9 and 27 days from slaughter) and af4-'et

seasoning period (394 days from slaughter). Relative weight losses and the amount of
i f

absorbed were calculated. Seasoning loss, expressed as percentage of trimmed weight, waS

t o  26.22 ± 2.82. Correlation coefficients between seasoning loss and measurements take11 ,
h after slaughter resulted generally low, ranging, in absolute value, from 0.01 to 0.3®'

f

correlation have been found between weight losses at the end of 1st and 2nd salt1 .
0»seasoning loss, w ith coefficients between +0.16 to +0.73. The best prediction equat1

colour measurements and carcass
of

found to include weight losses after 1st salting
(R3 =0.65; RSD=1.69). Results suggest that it is possible to estimate seasoning loss 
ham with an acceptable degree of accuracy using measurements taken in the early step3 
production process.

/
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^ ^ H g gd Pre-packaging of Fresh Pork

SCHOLTZ, J. KRUGER, G.L. NORTJÉ AND R.T. NAUDÉ
2

k'eat ........... »
lienee  Centre, Animal and Dairy Science Research Institute, Private Bag X2, Irene, 1675, Republic of South Africa

0, ^ ' c'ency in the fresh meat industry could be increased with the application of centralised processing and packaging 

D tail cuts. The South African meat industry has only recently started to investigate the concept of centralised packaging.

15°' C  this trial a bulk Packa9in9 method (mother bag) was evaluated to determine its influence on the quality and

^  'fe characteristics of fresh pork. Three pig carcasses were selected according to muscle pH, (>6,0) and mass

k9)- The six loins represented 3 repetitions. Two loins from the same carcass each represented one control (6
% s) a

10, ^  a two experimental groups (6 chops each). Twelve PVC-overwrapped samples from each loin were bulk packed. 

bu|k pack contained 6 PVC-overwrapped samples. PVC-controls were included in each loin. The bulk packed samples 

0red (o °C) for either 0, 7, 14 or 21 days (being the 4 experimental groups of the two loins from each carcass).Aft,:er Sank
of for n sPeciU ed storage period mother bags were opened, the chops (2 chops for each period) were displayed

0,2

B,

the

0r 4 days and assessed according to colour, odour and microbiology. 

on <k ° th the storage period (days in the mother bag) and the subsequent retail shelf life had a significant influence
total counts. A storage period of 21 days in the mother bag with a subsequent retail display shelf life of a

pf0' H *  4
51 aays was possible. The odours of the mother bag packaged samples were only slightly unacceptable after

<1ays

The
bulk storage and 4 days retail display.

Mother bag centralised packaging method is a feasible alternative to the traditional wholesale and retail 

sVstern 891,19 system for fresh meat- Furthermore the concept may be a suitable, cost effective centralised packaging
use.

t SHeHaTa

^-^Qf-Eermented Sausage without Controlling Temperature and Relative Humidity

°°d Sei
ence and Technology Department, Agriculture College, Suez Canal University, Egypt

'nv'6W

ft*'
by fre.

r

( bot cfimate in Egypt, sausage industry should not only produce the fresh highly perishable sausage preserved

^c h  k ' llUt also sb°uld be directed, at least to some extend, to processing the fermented dry-sausage, which survive

ri«. 6 stora9e without cooling facilities. To save electricity and facilitate production process, a fermented sausage 
'Peried

bUcec| ^  Under ambient conditions, without controlling temperature or relative humidity which is done for fermented pro- 

c0ated s l0nal metbods. Two treatments were investigated, i.e. the smoked dry fermented sausages and smoked then 

&N, n,-s a®6 with a iayer of pastirma spices paste. It seems that ripening was associated with the decrease of moisture,
No

V  3 and total n o 2 anc! the increase of NO3/N O 2 ratio, NaCI, colour intensity, lactic acid, acetic and total lactic +

the hanges of acids contents and eating qualities are more important. Such changes were more rapid for coated

ferrTlSnteCj °  Ûncoated) samples, indicating that coating enhanced the ripening process. Apparently, the ripening of dry 

^Tidity 8396 n̂°  meat or *at were added) could be easily achieved without controlling temperature or relative

s iJ l ?

/
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Production of Fermented Sausage through Addition of Isolated Soy Protein
H. K. SHIN, S. W. SEO and S. T. JI
Department Animal Products Science, Kon-Kuk University, Seoul 133-701, Korea

6

The present study was intended to evaluate the utilities of ISP(lsolated Soy Protein) for fermented sausage 
production as well as to find a way to reduce the amount of salts added for production of fermented sausages 
through the substitution of ISP for salts.

In the study, the physico-chemical and microbial properties were investigated by commercial manufacture un^(
the addition of 0, 2, 3, 4 and 5% of ISP added levels during production of european style fermented sausages 
the panel test was conducted for the final products.

With the increment of ISP level, there was no difference of growth in Lactobacillus plantarum and Staphy^
us simulans used by starter culture between control and treated groups, although an increase of pH(p<0.0l) ail° .
reduction of water activity(KO.Ol) were observed. In Hunter Color Value, increment of ISP added level resuIte®

in a decrease of a value(redness) in both 4% and 5% of ISP treatment but not in 2% and 3% compared with con 
one.

tl°l

However, an increase of b value(yellowness) was observed in final products of all groups(P<0.01). But, tb®1’

iiY1

was not any differences of color in 2% of ISP treatment compared with control from panel test. No difference 
texture and taste was also shown in 2% and 3% of ISP added groups compared with control.

In conclusion, the results from the study suggest that it is possible to add ISP up to 2% for production 
since such addition of ISP produced a reducing effect of Aw as good as reducing about 0.4% amount of salts in 
sage materials, low-salted fermented sausages might be produced through the substitutional use of ISP for s ^ 1

{

1

Utilization of Mechanically Separated Chicken Meat in Salami Type Product.
]

R.Z.M. da SILVA; N.J. BERAQUET; M.T.E.L. GALVAO e E.A. YAMADA.

Meat Technology Centre - ITAL, Caixa Postal 139, Campinas, Brazil

This work aimed to determine the influence of using MSCM from backs and from necks, at two levels, on 

sensory and microbiological properties of a salami type product.

Dry fermented sausages were made, incorporating MSCM from backs and necks at 20 and 50% of the meat t>1° 

A control sausage contained beef, pork and pork back fat. A mixture of L. plantaAum and MLc a o c o c o m  viol 
was used as starter.

The sausages were ripened at 20 - 22UC at appropriate relative humidity for 13 days. Proximate compos
o'"it1

>1 c
pH, water activity, weight loss, shear compression, Salmonella presence, total mesophile, S.auJteiu and laC { 
acid bacteria counts were determined in final products. Firmness, juiceness, flavour and overall quality we 

evaluated using descriptive analysis with scale, with a line 10cm long. .
7 dr

For all treatments, final weight losses ranged from 32 to 34%. Ratios water/protein ranged between 1»'

2,2. Products containing 20% and 50% MSCM had pH in the range 4,7 - 4,8 and 4,9 - 5,0 respectively. Wate1'"

activities were around 0,91, and therefore products were shelf stable. Firmness (shear compression)»

significantly decreased with the increased of MSCM levels. At 20% level, products with MSCM from necks

significantly less firm than those with MSCM from backs. At the 50% level differences were not significan^’

Subjective evaluation revealed 20% MSCM products significantly firmer than 50% ones. Overall qual1̂

showed control and 20% MSCM as moderately desirable products and those with 50% MSCM slightly undesirable
„8 ¡ifCl°

Salmonella and S.auAeuA were not detected in all final products. Lactic acid bacteria counts reached 10 u 
representing the total of mesophiles.

Conclusions: a) rate of fermentation was not affected by the inclusion of MSCM at high levels; b) accep1
fermented products could incorporate up to 20% MSCM from backs or necks; c) there was no growth of patho9e 

neither in the control nor in MSCM products.

n5
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^^ -S Uechnoloav for the Manufacture of Chinese Fermented Sausage
Al JIA

^  Food Research Institute, 26 Jinzi Highway, Nankai District, Tianjin 300381, CHINA

age erme
9irn enteci sausa9e wil1136 a new meat product in China, though sausage products have a long history in this country. The 

S C  ̂ 's contribution is mainly to discuss processing technology on Chinese fermented sausage, which we studied with 
Ch.ner ClJltures of lactic acid bacteria in our laboratory. This is a new technology for producing sausage products in China. 

un̂ ; abâ 6Se ferrnented pork sausage was made from selected cuts of fresh or chilled pork which were obtained from a local 
q 0lr in Tianjin Municipality. It was produced using starter cultures of lactic acid bacteria and some other materials. The

Nn r

10C‘
| ■ '- 'W  II I IV^I I I IVSI I L O C I O L U C I I U U  U l  U  Ol_IV_jOU , C 7 U U I U I  I I O l  I U I I  IUJU>, I U u U I  I U  U U U U  I U U I U I  IV /j U U U I U I  I I I I IU  H U  U l  IVU J U I  I ivy

Ss’ etc., of which the starter culture is the most important ingredient. Because the effect of starter culture is very important 
an̂ . te^r0clLlcin9 fermented sausage. Ail materials of fermented sausage were mixed and comminuted together until the desired 
ult ho Ul"e and Particle size of fat is achieved. At the same time, a starter culture of lactic acid bacteria was added. Then the 

atjQU0lated meat mixture was stuffed into sheep casings (or collagon casings) which had a diameter of 80 mm and incubated 
t i ^  ^  ®6°F), 35°c  (94°F) and 40°C (104°F) fermenting temperature respectively (given 80% relative humidity at the same

tr°J

th^
ceoi\

aif
à

in 5
altS'

'6). Anri ,
lactjc a men taking sausage samples to smokhouse and cooking at the same place for about 1 to 2 h. Due to the effect of 
Was a°fe bacteria, the final pH of fermented sausage samples were decreased to 5.2 from initial 6.5. The sensory evaluation 
ana| C*0r,e by randomly selected panelists using the scoring method. Finally we carried out statistical analysis. The results for 
^¡na'S ° f variance showed significant differences. Chinese fermented sausage product will be a good meat product in 
ffirrne ln ° tl"ler worbs> there is still a lot of work to be done for us in the future. Further studies on microbiology of Chinese 

nfeb sausage are advisable.

‘ t°Ld:
I»,st l t Uto

ACTIVITIES TM THE PROCESSING OF DRY-CURED HAM
ra „  _' MOTILVA, E. RICO and J. FLORES

de Agroquímica y Tecnología de Alimentos (C.S.I.C.), Jaime Roig 10, 46010 Valencia, Spain

The

°®tter
91Vci

knowledge of the evolution of the enzyme activities along the dry-curing process may be of help for 

comprehension of the biochemical basis of the dry-curing process. Proteolytic, lipolytic and
Myt

(Ri;SVj
10 enzymes from muscle and adipose tissue have been assayed for activity at different key points

*8 P°St~salting, mid-curing and end-curing) in a standard process for dry-cured ham production. The
Sayed entŷ  zYmes are lysosomal proteinasas (cathepsins B, D, H and L), aminopeptidases (Leucyl, arginyl and
°SY1

(1Ysi°30|
hYdroly2ing activities), glycosidases (B-glucuronidase and N-acetyl-l-glucosaminidase) and lipases 

8>, acid lipase, acid esterase, neutral and basic lipases). Specific substrates were used for each
*Va>e.

Hq 6 rec°vered activities indicate that these enzymes are, in general, quite stable even after 8
0t,tha of
91Vcoa,ida
vd;*01Yzing

ch¡ 9ea

ar^~CUring. Thus, these recovered activities were in the range 15-25 % for cathepsins, 50-70 % for
es> 40-50 % for lysosomal acid lipase and neutral lipase, 30-40 % for arginyl and tyrosyl

activities while remained very similar to the initial activity in the case of the basic lipolytic
kydrolyzing activities. All these enzymes appear to be active along the complete process. In the

ipose tissue, however, the neutral and basic lipolytic activities almost disappear after the post- 
staae* These enzymes are less stable than muscle enzymes and their participation in the biochemical

6ucY1
Of

ts exPected to be restricted to the first stages of the process.
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Influence of environmental RH on Some Physical and Chemical Properties of Turkish Sucuk
6

S.O.TÖMEK and A.BULGAY
Ege University, Food Enginering Department, Bornova, Izmir, Turkey

Sucuk is a very popular and traditional Turkish fermented meat product. However sucuk production is genê 1 
made by manufacturers who apply traditional methods which aren't based on appropriate and controlled condit1011 
This production causes many defects in quality and also economic loss. The aim of this study is to investi 
the effect of production which is made at controlled atmosphere on sucuk quality.

For this purpose, the effect of relative humidity on the physical, chemical and sensory properties of 
sucuk was investigated during an 8 days of fermentation and drying period. Relative humidities for three e*Pe ' 
mental groups were selected as 85%, 75% and 65%, respectively. Air velocity and temperature of ferment 
and drying were 2m/s and 30°C, respectively.

In three experimental groups pH, total acidity, loss in weight and penetrometer values were determi^
i  j6, while water activity was determined at 12 hours intervals, TBA values were determined at the begini^ 

at the end of the drying period. Sensory properties of the products were also evaluated by the Scoring me 
All the experiments were applied as three replicates and the results were evaluated statistically.

The results of the chemical, phisical and sensory evaluations indicated that the most appropriate rel8* ^
iihumidity during fermentation and drying was 85%. In this group decrease in pH, increase in total acidity, ^ 

loss and hardness were observed faster than the other groups and lower water activity values were ob^ 1
JTBA values were detected similar in all the groups. In sensory evaluation, the sucuk which was ripened a
JRH got the highest score in evaluating the odour, taste and general acceptance of cooked samples. There '*e 

any statistically significant differences between the groups in relation to other sensory properties.

Effect of sulphamethazine on the ripening of Italian »salame casarecclo"
M. TREVISANI, A.R. L O S C H I , B.T. CENCI GOGA AND M. SEVERINI
Ist. Ispezione degli Alimenti di O . A . , Fac. Veterinaria, Universitä di Perugia, Italia

Z  Sulphame t h a z ine is widely used in pig husbandry. Residues of this compound have be>ef

detected in swine muscle and processed meat products. This experiment was designed 
evaluate whether and how sulphamethazine affects the yield and the quality of ri Peil 
Italian salamis.

Five groups of salamis were manufactured and ripened following the typical process*
method for Italian "salame casareccio". A sulphamethazine/NaOH solution was added
three groups at different concentrations (0.5 ppm, 0.1 ppm and 0.05 ppm). The f°uft
group was used as control, while NaOH was added to the fifth group and used as a sec
control. Protein content, moisture, pH an Aw were measured and the sensorial qua11 
of the products was estimated at given times. Total aerobic microbial count, Enterobactet*
ceae, Lactobacillaceae and Micrococcaceae were also evaluated according to current meth0

No relevant differences in the quality nor in the pH-values, Aw-values, protein cob , 
and moisture were detected among the products of the five different groups at any stage ° 

the ripening period and only slight differences in the number of E n t e r o b a c t e r i a
and Micrococcaceae were recorded in comparison with the controls. Therefore the pres
of sulphamethazine residues at the concentrations used in this experiment does not—  — ~ uviuuu a h  ui1 1 o cApcrinicni uoes
to greatly affect the ripening and the final quality of the Italian "salame casar e c ^ °  

which is one of the most appreciated processed meat products in central Italy.
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vis©j^-^ F l e s h  and Its Subproducts in Meat Foods Production
'^Hjj U O V , y . VQROB J E V , N. APSALYAMOV, N. AMIRKHANOV and L.
Iech

USS]

MARTEMJANOVA
n°logical Institute of Milk and Meat Industry, Glinka Street 49, Semipalatinsk 490050,

4s Wen

Tin

e tr

,rKi; hi
6es

rne‘

ng

°r9anoleptic combination, chemical structure and cost of horse flesh and its subproducts 
as milk protein and butter were studied.On the basis of the data taken, low cost 
and technology for increased protein value sausages, pastes and food mass production 

c 1)660 develoP e d - Sucfl food mass has high protein content (over 20 per cent) and low fat
O t {10-12 per cent).Being low cost,such food mass contains optimum amount of essential

 ̂to a .
Hj C l d s > B complex vitamins, principal elements - calcium,phosphorus, and vital
0rU v m e n t s -New sort cooked sausages contain increased amount of protein-from 14,8-16,6 and

from 8,7-8,9 per cent of fat. Fat and protein proportion is 1:2; calcium and phosphorus 
°&° r t in n is 1:3. Sausages are balanced against 6-7 essential amino acids.Paste producedt*' ft:

hor
ent-i

Se flesh and milk products has increased protein content -18 per cent and low fat
12'4 per cent. Fat and protein proportion makes 1 to 1,5; that of calcium and 

sPhoruc;lys. ls 1:2- The paste is balanced against three essential amino acids - tryptophan,
!te,

taip etc m e thionine and contains the optimum amount of microelements (cobalt, manganese, zinc,

' TüLEUov ,,
’ v ‘ VOROBJEV, b . RSKELDIEV, K. A M I R KHANOV and Z. KHAIRLYBAEVAn9o i(

ÜS *°g i Cal Institute of Meat and Milk Industry, Glinka Street 49, Semipalatinsk 490050,

.{P

1 a t i i
to be 6 fatty acids, volatile carbonyl compounds as well as ethers and sulphides prove
^  (jv d flavor producing in cooked, cooked-smoked and half-smoked sausages. However

b yr)amicst°duc,. ° r accumulation and utilization of these subst
ng J anees in the body as well as aroma

To

ab,
•61

ove
ant

■nportance of each group of the substances in horseflesh sausages have not been 
solve the problem methods of obtaining volatile aroma producing substances from 
Usage products have been developed. The experiments have shown that pure cultures 
and s t r -diacelactics produce volatile carbonyl compounds, their content growthN  nk

S6rved In the
°0i

t6d. „ *“ '-“v Process of frying, cooking, and smoking the six sorts of sausages

C0rients
But

VI
,f

ac
IQk.

et

fhe total amount of volatile carbonyl compounds and especially their separate 
inantitative proportion depend upon sausage sort. Isobyturic, butyric, crotonic, 

aldehydes, diacetyl, acetone, diethylcetone were prevailing in finished 
Formic, acetic, valeric, and butylacetic acids were predominating in*" C k,aof

sausages involved.
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Horseflesh Fresh Sausages Food and Biological Value 
S. UALIEV, M. FASLIEV, A. FICHTNER and E. TULEUOV
Technological Institute of Meat and Milk Industry, Glinka Street 49, Semipalatinsk 490^ 
USSR

The aim of the study is to develop fresh sausage production technology p r e s e t  
biologically active compounds.

A i{'Soft dry sausage is ready-to-eat in 25 days and hard dry sausage - in 40 days.Har0 
sausages have darker appearance than soft dry ones. Cut color,aroma and flavor are up to

Vi j»standard. Food and biological value researches testify to the fact that sausages have a 
content of polyeicosanic acids, vitamins, m i n e r a l s ,microelements and a number of 0

i
compounds which make up biochemical compounds. These compounds are essential in formatio11

„ </active complexes and contribute to the improvement of body metabolism. The technology SP 
makes it possible to preserve biologically active compounds in the product.

6

Microorganism Topography In flaw-Dried Sausages 
P. VELIKOV, P. ¿LSK3ISV and M. ZHIKOV
Institute of Meat Industry, Bui. Cherni Vrah 65, Sofia 1407, Bulgaria 
The internal and external factors of the fermentation process and microorganism selec" 
for starter cultures, their biochemical and microbiological properties were intensive" . 
studied. It was established that the natural flora and added starter cultures are not ^  
evenly distributed in the fermented sausages, but they are immobilized in cavities "$e 
in the sausage mix. The microorganisms can not be released from these nests and the 
sausage aging may be viewed as a solid state fermentation. Therefore, the more evenl/ 
inoculation of the sausage mix with identical starter cultures is significant to the 
fermentation process and quality of the fermented sausages. _

In the present study the purpose is to investigate the microorganism topography 
dried sausages, produced by starter culture addition. On the base of the received _ f /  
information we oriented to the studies of the possibilities for aging acceleration ,
dried sausages by the improvement of the starter culture inoculation when they are 3d 
to the sausage mixture. ^

In order to perform the stated purposes we carried out microstructure and physico0̂  ji 
cal investigations of parallel batches of raw-dried sausages with and without additi01̂  
liophilized cultures from Lactobacillus plantarium and Micrococcus varians^-. In ordef 
improve the microorganism inoculation we sprayed on the sausage mix the liophilized ,
cultures, which are dissolved in destilled water.

Besides with the microstructural investigations of microorganism topography in 
sausages, we monitored the change of water content and pH at definite moments of the 
of control and tested batches, which are placed at equal conditions. 1

The results are illustrated by microphotos and tables. When starter cultures are 
on the 4th day of aging it is examined clearly expressed "nest" clustering of the niid̂  
organisms in small but densely located colonies. Their location is predominantly in 
connective-tissue spaces, along to the muscle fibres, but it is observed also single 1 
colonies among the fat cells.

It was established that when starter cultures are sprayed, it is observed more ded,F 1 
and evenly distribution of the microbial nests and faster lowering of pH and water c 
of the sausages.

It may be concluded that together with the biochemical properties of the starter i 
cultures, the microorganism inoculation is significant for the fermentation process 1 
sausages. When the starter cultures are sprayed on the meat mix, they are distribute®^ 
evenly, which determine the smaller distances among the bacterial colonies in the , 
Therefore, the microorganism usage of the substratum is improved. The equal distribu 
create conditions for more evenly penetrating of their metabolic products in the S3U
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lactose and of drying tem perature on the quality of Italian salami.

E ^ d L I  and G. PAROLARI
it ,Tlrnental S tation  for the Food P reservation  Industry - Via Tanara 31 /A  -  Parm a -  Italy
C e,Rgianti
F r>. umi -  Italy  
U & A  

B°N  - Italy

Thne tem perature o f ripening and the sugar conten t o f  the m ince are tw o major variables in raw sausage technology.

B°lh facto
'»¡th

at*

acids.

% eri

tors are known to  in fluence the ferm entation  pattern thus a ffec tin g  the final ta s te  o f  the product, 

aim to  progress in the know ledge of the ferm entation  chem istry  a number o f  ch em ica l com pounds, i.e . organic  

soluble nitrogen and e lem en ta l com ponents w ere fo llow ed in Italian salam i produced w ith or w ithout la c to se  and with

the

bi
311 ,ata,

‘tg  tem peratures o f  drying (tw o levels).

analyzed by one-w ay and tw o-w ay ANOVA, showed a general increase  in organic acids as result o f  higher drying 

^Perat“tores and o f the presence o f la c to se . In an experim ent (tem peratures = 8 or 18°C , la c to se  = absent or present) a 

Statisticall •culy sign ifican t increase w as found for a c e t ic  and oxalic  acid , but not for la c t ic  acid , which was anyhow higher with  

and with tem p erature em ployed at the upper lev e l. No d ifferen ces w ere found for the overall a c id ity  (by titration) 

tbe index o f  prot/ieolysis (by trea tm en t w ith TCA). In con trast, an unusually high index o f a c id ity  found in sam ples

se

for

r̂ t,

V r
at 3 0 ° c  seem ed  to  be due to  increased fa t hydrolysis. In this experim en t, la c t ic  and a c e t ic  acid  w ere sign ifican tly  

at lower tem perature (18°C ) w hile fum aric acid w as higher. 

cases, the generalized  presence o f m ono-, b i- and tr icarboxylic  acids su ggests that £o m o - as w ell as 

errnentative processes w ere involved at all lev e ls  o f  both factors.

a il

IÍ
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C a failed sausage fermentation process and the properties of the starter culture

s ALlENTin  and E. BORCH 

^ M e a t p1 ^search Institute, Box 504, S-244 24 Kavlinge, Sweden

i f

•o'
16

J

■fit
A
A

In
PHdid

sPite of the use of a commercial starter culture (here called CSC), process failure repeatedly occurred at a processing plant - the
not 

An j

decrea;se as expected.

cjny. lnvestigation was initiated in order to determine: 1. how the ability of CSC to decrease pH was affected by the bacteriological 

raw meat, the concentration of CSC and the sodium^hloride concentration; 2. whether the CSC contained any phages; 3.

siu(
Th,

the c s r  u a /
~ had changed since it was commercially introduced.

'cose

X j
and

change of pH was measured during the incubation of meat mixtures containing meat, fat, sodiumnitrite, sodiumthloride,

starter culture. The raw meat used was 1) fresh, 2) stored or 3) salted and stored. The presence of phages in CSC was

8 mitomycin induction. Salt-tolerance was compared for CSC produced in 1989 and the starter culture strain maintained at

6dlSh M eat R esearch

PH
The

Institute Culture Collection.

"'as s ability to decrease the pH was not affected by the bacteriological quality of the raw meat. The ability to decrease the

f  Prod,
affected

UceH •
^  «1 1989

by the concentration of CSC added and the concentration of NaCl used. The CSC did not contain any phages. CSC 

Was less salt-tolerant than the starter culture strain maintained at the Swedish Meat Research Institute Culture

du,
The

ririg tolerance of CSC had, during the 8 years of commercial production, decreased and the CSC was incapable of functioning
Proce;

Ssmg of fermented sausages.
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Technology and Microbiology of Chinese Silk Bound Rabbit
6

Y.L.WU, Z.L.ZHANG and Y.LI

Sichuan College of Animal Science and Veterinary M e d i c i n e ,C-632460 R o n g c h a n g ,China

Chinese Silk Bound Rabbit (chansi tu if «; %) is a traditionally flavored, special local
\t-

food in Sichuan. The earliest known reference to Chinese Silk Bound Rabbit was dated from

years of the Qing Dynasty, with a fame of over a hundred years.

Technology of Chinese Silk Bound Rabbit is a special and another. Our laboratory has Pr°
.-¡,1

duced Chinese Silk Bound Rabbits with traditional way and has studied their physico-chemi1- 

and microbiological properties. Chinese Silk Bound Rabbit is made of choice rabbit and Pr 

served in a special traditional way with many precious Chinese herbed medicines such as 

n a m o n ,ca r d a m o n ,clove etc. It has a beautifully shaped and a clear red brown color. It's a

cate flavour with aftertaste. The microbial stability of Chinese Silk Bound Rabbit d e p e n d
n,!'

primarily on the hurdle Aw, i.e. watter activity, and not on p H . A quick reduction of Aw 

is achieved within 24 hours due to the added humectants (salt 2.5-3%,sugar 1-2%) and i n t ^ s
. . i

drying at higher temperature (50- 6 0 JC ) and low moisture (RH 65-70%). However here th

remains quite high (pH6.6-6.8) because the number of lactic acid bacteria increases ra>- 
, t 'S

y ^ y ^ g f ^ i ^ i n  this product. Chinese Silk Bound Rabbit is a raw but non-fermented product. 1

simple to p r e p a r e ,n u t r i t i o u s ,safe and storable without refrigeration. It's also a tradi'*

Intermediate Moisture Food.

R e s e a rc h  an d  M a n u fa c tu re  o f  N ew -type Yunnan Ham

YANG KONG SHENG'rnd LU ZHAO FEN / YANG CHUN KE? C E B  ZHAO TAO^and PAN YI XIANG^

1 . A n im al P ro d u c ts  P r o c e s s in g  T e a c h in g  an d  R e s e a rc h  S e c t io n ,  Yunnan A g r i c u l t u r a l  U n i v e r s i t y ,  Kunming Yunö3*" v 

C h in a

2 .  R e s e a rc h  I n s t i t u t e  o f  A nim al H u sb an d ary  an d  V e t e r i n a r i a ,  Kunming Y unnan, C h in a

3 . I n s p e c t i v e  I n s t i t u t e  o f  Food H y g ie n e , Kunming Y unnan , C h in a

4» A .g r ic u l tu r a l  D iv i s io n  o f  C om m ittee  f o r  S c ie n c e  a n d  T ec h n o lo g y , Kunming Y unnan, C h in a  5

?

of 1T h is  p a p e r  r e p o r t s  t h e  f i n d in g  o f  s t u d i e s  t o  d e te rm in e  th e  b e s t  m ethod to  overcom e t h e  sh o r tc o m in g s  j
(y

h a rd  q u a l i t y ,  f a t  an d  b ig  s i z e  o f  t h e  fam ous Y unnan Ham o f  C h in a  w h i le  m a in ta in in g  i t s  t r a d i t i o n a l  c o lo r-!

an d  s a v o r .

w i th  6 t o  12 f r e s h  p i g  l e g s  i n  e ac h  o f  4  r e p l i c a t i o n s  t h e  f i r s t  t im e  an d  18 to  33 t h e  se c o n d  t im e .  The ® A

c u re d  a c c o r d in g  t o  t r a d i t i o n a l  m e th o d s . S im i l a r  r e s u l t s  w ere  o b ta in e d  e ach  t im e  t h e  s tu d y  was perfo rm ed*  

w ere  no s i g n i f i c a n t  d i f f e r e n c e s  i n  c o lo r ,  s a v o r  a n d  f l a v o r  o f  hams from  p ig s  b re d  f r o n  t h e  d i f f e r e n t  l eal1 

r i e t i e s  com pared to  l o c a l  p i g s .  H ow ever, b r e d  p i g s  h a d  a n  i n c r e a s e  i n  c u r a b i l i t y  o f  1 8 .9 3 ^  an d  a  r e d u c t i oI> 

ham s i z e  o f  16.09?4. i
. , „ f l /
(2 )  I n  t h e  se c o n d  s tu d y  one  v a r i e t y  o f  c r o s s - b r e d  l e a n  p ig s  an d  a*, c a l  p ig s  w ere  r a i s e d  u n d e r  t h e  same

a-

a p p r a i s a l  was a b o v e  94« A l l  hams met t h e  C h in e se  n a t i o n a l  s t a n d a r d s  f o r  ham s.

The Yunnan ham w ith  low  s a .l t  was g e n e r a l l y  c o n s id e r e d  s u p e r io r  t o  medium s a l t  w h ile  sw ee ten e d  hams w 

s i d e r e d  i n f e r i o r .

it»

( l )  I n  t h e  f i r s t  s tu d y  l o c a l  p i g s  w ere  c r o s s - b r e d  w i th  s e v e r a l  v a r i e t i e s  o f  l e a n  p i g s  a n d  r a i s e d  under < ^

t r o l l e d  c o n d i t i o n s  a n d  th e n  s l a u g h te r e d  when r e a c h in g  a  d e s i r e d  a g e  a n d  w e ig h t .  The s tu d y  was p e rfo rm e d  l  j

t i o n s .  P ig s  w ere  s l a u g h te r e d  a n d  e ac h  g ro u p  was d iv id e d  i n to  3 r e p l i c a t i o n s  c o n ta in in g  24 l e g s .  C u r in g  •
V'

m en ts  c o n s i s t e d  o f  rad iu m  s a l t ,  low  s a l t  a n d  sw e e te n e d . The t e s t  was t h e  r e p e a te d  a  se c o n d  t im e .  R esu lt®  A  

c a t e d  t h a t  n e w -ty p e  Yunnan Ham (fro m  b re d  p ig s )  c o n ta in e d  low s a l t  an d  w ere  o f  s o f t e r  q u a l i t y .  The__seris2^^
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QDJmprovina the Quality of Jinhua Pork Ham

yAO-HUAN1 and HU JIA-XIN2

i l

» ^

2 °°d En9ineering Department, Hangzhou Institute of Commerce, CHINA 

°°d c °mpany of Zhejiang, CHINA

Wi

Jinh,

tra; r,te thls PaPer with the intention that the meat scientists and technologists of the world should understand the famous 

tional meat products of China.

, C3J

Pf*'

ielr

prodi

The Paper
etc. also
s®rii

tr,

sCig|

P°rk Ham was first made about 1.000 years ago. It is one of the famous, special and excellent traditional meat

s ° f China and gains fame all round the world and thus it is welcomed by both domestic and foreign consumers.

expounds Jinhua Pork Ham's historical course of development, production and marketing, technological process,

emphatically explains how scientific and technological researchers and managerial personnel have carried out a

Stud|es in order to improve the quality of the products, since the foundation of P.R. China. On the basis of traditional

olo9y analysis, we have formulated integrative quality standards of products and operating technology rules, have

Processing technicians, have improved fresh keeping and edible methods of finished products, etc. Because of the 
ntific

''es of

flirty research and technological innovations underway have gained good effects, the product quality is enhanced

■ne<
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^ - j-Qf-Ol!e_Nan-An Pressed Salt Duck with the Technique of Oxygen Scavenger and Seal 

s y ecHANG , XIAO DALIAO and DING QINGBO 

9ricultural University, Nanchang, P.R. China

Nan-an r
s$p6rv Pfessed salt ducks are renowned at home and abroad as a traditional export commodity. The pressed salt ducks, 

c'aHy the
y Product, would decay easily. In order to prolong the preservation and expand the export, the test wasJ  p6!

/

'y the
lsi9heq Q

SerW ,. ®en scavenger was used in this test for Nan-an pressed salt duck’s preservation. It was observed from the

J  b;

drVtest

V i n t
10Q p pressed salt duck’s normal efficiency was 97.3 %, and had their own specific flavour and colorness, but

9cteri=> * Presse9 salted ducks had decayed after 30 days in the control group. It was also found from the result of

tr6atrnent Cdernical determination that there was a marked difference between the

■̂?4 o/ Ud’ ttle bacteria counts was 3.6 times 10^/g; TVB-N, 9.74 mg/100g; moisture, 41.75 %; peridoxie value,

treatment group and the control. In the

30.97 y
’ Periq0;

9C'd Va|ue, 1.21 %. in the control group, the bacteria counts were 819 times 105/g ; TVB-H, 22.67 %; moisture,

^ sicoc^ Xle value’ °-43 %; and acid value, 3.73 %. In the repeat test, it was also proved that the sensory indexes and 

In thits 031 'ndexes in the treatment group corresponded to the National Health Standard.

Dr®Ss6a ^  6 0xy9en scavenger could also prevent the weight losses and the nutrient basic content changes of the

Pre$eiw. ducks- This study proved that the oxygen scavenger was a good method for Nan-an pressed salted ducks
'0n- It has 9reat significance and economic social benefit.
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