
Table 3. Hie cured weight (%), dried weight (%), moisture content (%), water activity (a^ 

and panel flavor scores of Chinese dried pork .
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PANEL FLAVOR SCCRES

0 days 7 days 14 days 21 days

1 62.30c 54.10b 60.63® 0.88® 6.5e’w 5.5C’X ' 4.5d'y 2.0e’z

2 61.93c 54.23b 61.23® 0.84b,c 6.8d,e’X 7.0®’b’x
7 ̂ .b.x 5.6b,c,y

3 62.50c 54.90®’b 60.9(f 0.82c 7 oc,d,e,X . 7 ja.b.x 7.0®’b’x 6.4®’x

4 63.30b,c 55.78®'b 60.33® 0.88®
6>9d’e,x 6.5b’x’y 5.8c’y 2.1e’z

5 63.43b,c 55.83®'|b 6I.8OP 0.85®’b’c
7 2c,d,e,x 6.ff'b'x 6.5b,c’x 5.4c'y

6 62.90c 55.18®’,b 61.61® 0.82c 7 4b,c,d,x 7 7i2a,b,x 6.0®’b’c,y

7 66.78® 57.58® 60.80® 0.86a,b 7.8b'C,X
7>3a,b,x,y 6.5b’c,y 3.2d,z

8 64.33^ 56.70®’b 62.83® 0.81c 8.2®’b’X 7.5®,x,y 7 2a»b,y,z 6.5®’z

9 66.18a,b 57.13® 61.65® 0.81c 8.ff'X 7.5®’y 7.4®’y 6.3®’b’z

U Etta within colurms with different letters (a,b,c,d,e) are significantly different (P<0.05); data

data within rows for panel flavor scores with different letters (w,x,y,z) are significantly differen

, 0 . 4 3 TIME OF ENTRY OF METAL (XNTAMINATTCM i nto a  co m m i n u t e d m e a t pro d u c t

H. W. Ockemian and B. Boesel, Department of Animal Science, The Ohio State 

University, Columbus, CH 43210, U.S.A.

INTRODUCTION j,
Th^ fnnri industry is periodically presented with the problem of unintentional or intenti
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¡ i ^ S  while it  v^I in the care of the prcxiessor, distributor or consumer.
MATERIALS AND METHODS ^

28° C. Each babc^yielded anoroxunately 70 franks which were held in storage a



obiAS13^ ,  y?5 ,ef,fe9t of either accidental or intentional contamination of a product with a 
TvSlviduaTri \ V 2 inch. (3.8 cm.) mild steel (maximum 0.1% C) finishing nails were inserted into 
em ai ls at various, stages of production, distribution, and consumer handlinq (Fiq. 1).

finishi£; inserted longitudinally from one end of the frank, using another 1 1/2 inch (3.8 
n?~  h a i l  ' i n q  na i  1 n s  a  n m h p  n l n P P  fhp P ir h p H r W I  n a  i 1 "i fi r u n  f t Y W  t h o  o n H  f h o  f v o n U  r v ,  1

»- “ ■=.'“u i  into uie ejnursion. ireaonenr 3 — nails were inserted into hot franks.•mr- c. nails werft inserted into cooled franks. Treatment 5 — nails were inserted after 
~ aUs wer«. -days at 3 • Treatment 6 — nails were inserted after boiling. Treatment 7
Vi«. In om!L1Dserted after boiling and cooling. -----------
die those n “ .coppare tranks with nails ins.'ted during the consumer phase (following boiling)rik °Ve£ed' .nynich nails.were inserted during the processing or distribution phases, yet not
cnp°uqh s,nA u  after boiling during the consumer .phase, half of the franks in Treatment groups 

af. Alt boiled along with Treatments 6 and 7.
Prnri??; were coded and evaluated (after boiling or not boiling, see Fiq. 1) one week 

")fr9lth d i r u i i i Each. frank (5 dpplicat.es per treatment group) was carefully sliced 
suK86 artv r-tX along the surface or the embedded nail to the point of insertion in order to
lia^tive S>annel coated durinq entry. Evaluation of each batch of franks consisted of 
e '.'fd with reservations by a 3 member panel trained in preliminary testing of procedures and 
Created or photographs of contaminated samples. Franks were scored with reqard to 1) the 
lifpeace distance of emulsion color chanqe (oxidation) surrounding the nail, 2)the
VeS6 distinct ear and distinct rhar>~>l, or pathway, created fran insertion of the nail, and 

Krv.— "̂'?tness of the ran1 ,, or impression created by the nail, in the meat. The franks
was used

6r & :

. ---  ,---- iiL, cuiu iiw uuxuiiiy impression, 5
cm. color change, ragged but continuous channel, and

representing an average of greater than 0.2 an. of color 
distinct channel present, and a distinct molding

program for significance 
it difference test for

R ESU LTS AND D IS C U S SIO N

fCfl?£es) between treatment (time of metal insertion) and preparation (boiling 12
nt:s dig w significant (p<0.01).for all variables measured, indicating that preparation of the

“ Ve an effect in combination with treatments on the resulting scores.

illustrated in Fiq. 2, with 
nks that were contaminated 

its 2, 3, and 4) and boiled had significantly more e
4vp2f_Prrvpc‘J.K,se contaminated during processing but not boiled. However, a l l____________ .
(Tyf^le g;”^ing treatment groups, both boiled and not boiled, exhibited more than twice the 
eitS!’3,'ent ce-°f color chanqe that was observed in the franks contaminated after storaqe 
(3ut:ler hot ?A» either boiled or.not boiled, and franks contaminated durinq the consumer phase, 

boil?!Lcold- H 1*1 catalytic effect of the metal combined with the increased temperature 
ir> ?Color Ah1 ProbaMy caused an increased rate of oxidation which resulted in sinnificantly 
atip^binati 1 lr> franks that were boiled, regardless of time of insertion of the nail. Time, 

°f ¿mi 'l,lth processing temperature, was probably the factor which caused the increased 
PhaiOf eval. ??on color change in the franks contaminated during the processing phase. At the 
Cpn?6 trcaiA"3!:10*1> nails had been in contact with the cooked emulsion tissue in the processing

nfe?nts ?or 7 days while nails had been in place in the distribution phase treatment and 
tkyjrr't °t t i 6 treatments for only 1 day. The longer the nails were in place, the greater the 
t>r[r? charyilme awailable for the oxidation reaction to develop a color change. Consequently, a 
UpQrt to Uroater than an average score of 3 would suqqest contamination durinq processing and 
an A the rAc iJe' Provided the product was examined durinq the time frame of this research. Based 
Sne Veraqe enLis -°f this study, a product with this type of metal in place for 7 days would have 

In M??lsion color score between 5.4 and 6.7. Because of the low color scores developed in 
htQci. in ron-hoiled franks of Treatment 5 (score 2.20), and only slightly higher scores
tafpt u;Hle boiled franks of Treatment 5 and the consumer phase franks of Treatments 6 and 7, a 

°^leg "little or no emulsion color chanqe surrounding the metal obiect, whether boiled or 
Jin The c£ ■*HJld prohably have been contaminated within a 24 hr. period prior to detection, 
the. 3. ChanHi scores for all treatments, both boiled and not boiled, are also illustrated in 
Mni.the chilr ,scores in the processing phase treatments were not affected by boiling. The fact 

scores in the processing groups, both boiled and not boiled, were observed to be 
?°aain and AXi- than those in the distribution treatment (5) (less distinct channels), both
Ai o atiiw boiled, and in the consumer treatments (6 and 7) was expected because partial
Ihfn i.ttanco *■ Protein was still occurring during the manufacturing process and tended to *’----
'i0ni-vthe nrALJ^hways. Boiled and non-boiled franks in Treatment 2, in which nails were ii

obscure
. inserted

not significantly different from the 
result was expected since the channel

distinct channels were formed when thelr,' : .UIHX-Y tu reseat prior tu cooxinq. more ujscrncc cnanners were rormeu wnen rite 
¿till* hag into fully-cooked meat. In the distribution phase treatment (5), the boiled
SiesA ScOr<vi f icantly less distinct channels than did the non-hoi Ted franks, however they 

nCe of1 higher (clearer channels) than any of the other treatments. Consequently, the 
clear and distinct channel would indicate contamination after processing was 

¡¡Mi roig{nreParidless of boiling by the consumer,
ihe iwas rpnL. „ .the meat arourd the nail or the impression left by the nail in the meat after the 
‘higiast a¡Syce, for both boiled and non—boi led franks, was the observed characteristic showing 

ic:;inference with all scores (except controls) ranging between 8.25 and 9.00 (Fig. 4 ) .  
ros that fairly distinct impressions were formed regardless of treatment.



I t »  re su lts  of th is  study suggest th a t , in  coniunction with dates of p ro cess in g ,' , r
d is tr ib u tio n , and purchase for consumption, c lues obtained from evaluation o f the emulsion col«* 
change and channel development in a contaminated product could a id in determining the time or 
contamination. A frank, boiled or not bo iled , showing an average of approximately 0.2 cm, or 
emulsion color change around the ob ject suggests contamination during processing or possib ly tns 
metal ob ject has been embedded for a number of days i f the franks have been stored longer than ' 
days. A frank, bo iled c r not bo iled , showing l i t t l e or no color change around the object s u ® » 1?  
contamination fo r le s s than 24 hours, probably occurring a t the d is tr ib u tio n or consumer leve l-
contaminated frank shewing no channel probably resu lted  from incorporation of the object prior
Process cooking. S ig n if ic a n t ly  c le a re r  channels were formed when ob jects were inserted into

ully-cooked meat and suggests consumer phase or d is tr ib u tio n  phase contamination. Molding or 
meat around the ob ject did not provide c le a r  evidence to  d istingu ish  between processing phase cm. 
consumer phase contamination.
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F ig . 1 -  Time of n a il  in sertion  
—  Boiled re fe rs  to  bo iled for 

12 minutes a t  85°C
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F ig . 4 -  Least square means and standard erro rs fo r frank sensory molding scores (boiled vs 
not boiled)
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MORPHOLOGISCHE GRUNDLAGEN DER KOCHSTREICHWURST

K. Katsaras, H. Linke und G. Hammer
Bundesanstalt für Fleischforschung, Kulmbach, Deutschland

Einleitung eeft,
Bei der Kochstreichwurst (Typ Leberwurst) handelt es sich um ein 3-Komponenten-Gemenge (Fleisch, au5 o 
das durch bindende Kräfte zusammengehalten werden muß. Es gilt vor allem das durch die ZerkleinertUUO UU1 LII UliIUCIIUC IMUIIC 4.UOUIMIIICIlycilUllCII UCII IMUIJ* l—Uy»*I vvyi Uiium Ciuo rl6 ü̂ ■KT
Gewebeverband getretene Fett zu stabilisieren. Da Fleischeiweiß durch die Vorbehandlung (Hitzedenatu f̂io

sehe^dV ri
weitgehend seine Bindekräfte zur Immobilisierung des Fettes verloren hat, wird dem Lebereiweiß die5®  ̂die
zugesprochen. Über den Bindungsmechanismus der Leberproteine ist wenig bekannt. Einige Autoren se _,g)( ■ 
Streichwurst als eine Wasser-in-Öl-Emulsion (TERPLAN u. SCHLATTERER 1962; REUTER u. HEINZ yyir°' gF 
in anderen Publikationen (GRAU 1969; WIRTH 1972; FISCHER u. KILLEIT 1980) die Auffassung vertrete^tro 
daß bei dieser Wurstart eine öl-in-Wasser-Emulsion vorliegt. Wir haben mit Hilfe des Licht- und Rap6-trag 
Mikroskops die morphologischen Grundlagen des Bindungssystems studiert und somit versucht, einen “el
Klärung morphologischer Vorgänge bei der Kochstreichwurstherstellung zu leisten.

Dabei wurden die strukturellen Veränderungen des Lebergewebes während der mechanischen Zerkleinef 
und Erhitzung einerseits und andererseits im Zusammenhang mit der Brätherstellung beobachtet.

un9'
$0Wi/>9

Material und Methode
Rone Schweineleber wurde jeweils vier Minuten in einem Kutter zerkleinert und auf 40 50°, 60
temperatur erhitzt. Während der Zerkleinerung er 
te Kutterzeit 2,4,8 oder 16 X Salz zugegeben. Kochstreichwürste

und 30'
h &lf)e lltfolgte entweder keine Salzzugabe oder es wurde nac e i te ‘‘ J -

ic i\ui ici¿cii «.,-r,v, um ■ w ™ -ivi.i . iî ii« i. .^ochstreichwürste wurden in unserem Laboratorium ne “^fd13 wji 
(HAMMER 1980): Magerfleisch (35 %) und Fettgewebe (30 %) wurden in einem Kutter zerkleinert, in w be f  
undurchlässige Folien verpackt und in einem Dampfkochschrank bei 96° für 2,5 Stunden erhitzt. Rohe




