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NITRITES AND NIT ROSAMENES IN PROCESSED MEATS
■WLSICa PROlJUUi ACCiglAKILITr A3 AFFECTED BÏ LBu'KLS 

0T BOAR PORK AMD_ LEVES OF FENNEL SPICE 
R. F. PLIMPTON, Jr., H. W. 0CKERMAN, and D. M. GREENE 

The Ohio State Onivarsity, Coluabaa, Ohio U3210 and The Ohio Agricultural 
Research and Develop«*ant Center, Wooster, Ohio M469I, U.S.A.
The use of the flesh fra* non-castrated sale pigs in emulsion sausage 

items such as bologna is liaited because of the presence of "boar or sex 
odor". The most promising suggestions for masking the undesirable odor 
in such products involves either diluting the extent of the proble* by 
adding only a percentage of boar flesh to the r-ecifs or by adding small 
quantities of fennel spice to the recipe. This project was designed to 
daterairw the Uniting levels for boar flesh incorporation with and without 
the addition of levels of fennel uplee. Iu addition, three subjective 
panel boar odor detection nethods previously used with fresh pork wers 
evaluated as to their reliability for determining boar odor in both hot 
and cold bologna products. These included the trained taste panel, the 
hot-iron technique, and the boiling water-flask method. Pork characterised 
as possessing strong boar odor was blended in pork bolcgna products at con
centrations (levels) of 0, 25, 50, 75 and 10Q$ of the neat block. Each 
processing level contained 0, 0.075 or 0.15# of fannel spice. Boar levels 
had a significant linear effect of decreasing acceptable bologna aroma and 
flavor scores aad increasing boar odor and flavor scores. Increasing boar 
levels also had a significant linear effect on inproving color and texture 
of bologna. Increasing levels of fennel spice iaproved bologna flavor by 
suppressing boar odor and flavor scores. In view of increasing boar flavor 
scores and decreased bologna acceptability associated with increased in
corporation of boar flesh, a product containing no more than 50# boar flesh 
and fennel spice at a concentration of 0.15$ vas most desirable. Both the 
hot-iron method and the hot-water method for evaluation of boar odor in 
either hot or cold -jouision products containing spices proved to be less 
reliable than the trained taste panel.

ACCEPTABILITE DU PRODUIT EN EMULSION LORSQU' IL EST 
AFFECTE PAR LA PRESENCE DE VIANDE DE PORC MALE ET 

DE FENOUIL,

F. Plimpton,Jr.,H.W.Ockencan et Dave Green.
Ohio Stats University,Columbus,Ohio,43210 en collabora1-1 
avec le Centre pour la recherche et le développement d® 
l'agriculture de Wooster,Ohio,44691,U.S.A.

L'utilisation de la viande de porcs mâles non-castrés 
ia fabrication de saucisses telles que celles dites "bologna' J 
est limitée en raison de la présence d'une odeur "animale ou s m  
-uelle .Les suggestions les plus prometteuses pour éliminer c®. 
odeur indésirable dans de tels produits sont celles qui prop^ 
de diminuer l'étendue du problème soit en ajoutant seulement u 
certain pourcentage de viande de porc mâle au mélange,soit e° Jj 
ajoutant a ce meme melange de petites quantités de fenouil • Ce^ 3ii 
etude a ete faite por déterminer le niveau-limite d'incorporflt 
de viande de porc mâle avec ou sans l'addition d'une certaine Æ  
quantité de fenouil*De plus,trois méthodes subjectives destin- 
la detection de l'odeur animale,déjà utilisées avec du porc 
ont été évaluées pour leur efficacité à determiner l'odeur 
dans des produits dits "bologna" chauds et froids.Elles ont ^  
une evaluation gustative,la tecnnlque du fer chaud ainsi que  ̂
méthode du flacon rempli d’eau bouillante .Du porc dégageant^!, 
forte odeur animale a été mélangé à des produits "bologna" p- 
concentrations de 0$,0,25#,50$,75# et 100%.Chaque niveau de ^  
-tratlon a été traité avec 0%,0,075#,ou 0,15# de fenouil Le P 
-centage de porc male a diminue''d ' une manière linéaire et tr®- .jj 
significative l'arôme de la saucisse bologna" .L'apport preg3*8 
de viande de porc male a amélioré d'une manière significatif® A 
la couleur et la texture.L'addition de fenouil a amélioré Ie 
en éliminant l'odeur animale.Afin d'augmenter le gout animal e,, 
diminuer le niveau d'acceptabilité' de la saucisse .associé 8 
-incorporation progressive de viande de porc mâle,un produit t 
-nant pas plus de 50# de viande de porc nlâle et de fenouil a 
concentration de 0,15# a ete nécessaire.Pour l'évaluation d® j: s 
odeur animale dans des emulsions chaudes ou froides,les m é th & ff i 
du fer chaud et de l'eau chaude se sont affirmées être moins el 
-caces que la méthode d'estimation gustative.

ANNEHMBARKEIT EINES EMULSICNSPRODüKTES UNTER

ÿÉNflltEDSrcmE---------------------------------
F. PLIMPTON, JR., H. W. OCKERMAN, und DAVE GREENE
The 0>,io State University, Columbus, Ohio 43210 und 
The Ohio Agricultural Research and Development 
Center, Wooster, Ohio 44691, USA.

Der Gebrauch des Fleisches von nicht kastrierten männlichen 
Schweinen in emulgierten Wurstzusammensetzungen wie Bologna- 
Wurst ist wegen der Anwesenheit eineä'männlichen Geschlechts- 
geruches" begrenzt. Die am meisten versprechenden Vorschläge 
zur Maskierung des unerwünschten Geruchs sind, das Problem durch 
den nur teilweisen Gebrauch des männlichen Fleisches im Rezept 
sowie den Zusatz von kleinen Mengen Fenchel zu vermindern.
Dieses Projekt will die Grenzen für den Zusatz von männlichem 
Schweinefleisch mit und ohne Zusatz von verschiedenen Fenchel
mengen festlegen. Zusätzlich wurden drei subjektiv orientierte 
Prüfungsmethoden, die schon mit frischem Schweinefleisch ge
braucht wurden, zur Feststellung des männlichen Fleischgeruches 
bei heißen und kalten Bologna-Würsten angewandt und auf ihre 
Verläßlichkeit untersucht. Sie waren: der ausgebildete Ge
schmacksprüfungsausschuß, sowie der Gebrauch eines heißen Bügel
eisens und das Eintauchen in siedendes Wasser. Schweinefleisch 
mit starkem charktenstischen Geschlechtsgeruch wurde im Anteil 
von 0, 25, 50, 75 und 100% der Fleischmasse mit Bologna-Wurst aus 
Schweinefleisch vermengt. Bei jedem Anteilsgrad wurde ein Zusatz 
von 0, 0,075 und 0,15# Fenchel hinzugefügt. Männliche Fleisch
anteile bewirkten einen bedeutenden linearen Verminderungseffekt 
auf annehmbarem Bolognawurst-Geruch und -geschmack, und einen 
Vergroßerungseffekt auf männlichem Fleischgeruch und -geschmack. 
Zunehmdende männliche Fieiscnanteiie bewirkten auch einen be
deutenden linearen Verbesserungseffekt in der Farbe und Beschaf- 
fenehit der Bologna-Wurst. Zunehmende Fenchel-Anteile verbes
serten den Bolognawurst-Geschmack durch Unterdrückung der Geruchs
und Geschmacksnoten des männlichen Fleisches. In Hinsicht auf 
die zunehmenden männlichen Flei3chgeschmacksnoten und die ab
nehmende Annehmbarkeit der Wurst mit zunehmendem männlichen 
Fleischanteil war ein Erzeugnis mit nicht mehr als 50# männ
liches Schweinefleisch und einer Fenchelkonzentration von 0,15# 
das annehmbarste Resultat. Die Prüfungsmethoden des heißen 
Bügeleisens und des siedenden Wassers zur Untersuchung des männ
lichen Fleischgeruchs in heißen und kalten Emulsionsprodukten 
erwiesen sich als weniger zuverlässig als der ausgebildete Ge
schmacksprüf ungsausschuß.
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ynoxpeÓJitíHiie mhcs HcxacTpapoBaHHux oBHHeií uyxcKorO . 
nor«a l  t3kbx auynbCiipoaaHHux KonOacHux nponyK Tax kok tíoJioHO*4 «jí 
KonO aca orpaKKkHBaeTCfl M 3-3a npncyTCTBHH "K aO aHbero hjih n o fl0 \ ,  
3 a n a x a ." C auue oOemaiowrte npennoxeHMH una yeTpaneHMH stoto  * * * * *  
n aT en tH o ro  3 a n a x a  b t&khx nponyK Tax cBH3aHu c BKmoqeHHeu B ^ jé  
lAJiu tojibko HeKOTopoií Mac tu KaOaHbero vinca mam $eH xenH . HeA3’10 .
ro  MccJienoBaHMH Ovino onpeneneH H e /uimktob BKjnoqeKUH KaOaHí.er 0 -p«̂  
a n c a  c noOaBJieHMeu (JeHxenn h Ce3 H e ro . Kpoue T o ro , óuna np0® ^  
HanexHOCTb T pex cyOieKTHBHux, yxe npvuicHRBiunxcn k CBexeví 
mBh onpeneneHHH KaOaHbero 3 an a x a  a xononH ux m ropnMHX n p o ty 1* 
Oobohckoíí KonOachi. 3 tm Tpn ueT ona Omjim cneayiom ae: komuccm* 
TpeHMpoBaHHUx n ery cT aT o p o B ; npoOa npn novioan pacK aneH H oro 
nouemeHwe e KonOy c KrniHi&eíí Bonoíí. CBNHMHa c cnnbHviu 
3an ax o u  nonaeniiiBa/iacb b nponyKTw OojiohckoS KonOacti b nponop11 
0, 2 5 , > 0 , 75 h 100% B cero  a n c a .  Flpn oOpaOoTKe B cex ypoBHe*1 p  
conepxaHMH Ka6aHbero anca coflepxaHMe íeHxenn Ouno 0, 0,075», 
0,15%. ypoaeHb conepxaHHH KaOaHbero anca cymecTBeHHO noH 
npMeaneaocTb 3anaxa h BKyca OonoHCKoií KonOacu h cymecTBeHrf0 
Buman KaOaHMví canax a BKyc. IloBLiaieHHo yposHH K^Oanbero «hc2 k
uecTBeHHO yr.yqirano UBet a CboiícTBa TKaHM OonoHCKoi' KonOacu» 
noBumeHMe ypoBHH cohepxaHHH ¿eHxen«, ycTpaHHH KaOaHMK 3ana^ ^  
BKyc, ynyqmano BKyc OonoHCKoJí KonOacu. B c b h3h c yBem¡'ieHi*e*íí 5 
OaHbero 3anaxa vs noHHxeHHea npneaneaocTH OonoHCKoií KonOacu 0 
BKnnqeHHH Oonbuiero KonjtyecTBa KaOaHbero anca, Ouno ycTaHOB31®^/ 
«To nponyKT, conepxaauíií He Oonee 50% KaOaHbero unca a koh u8í10 
uhw $eHxenn b 0,15% HBnneTcn HauOonee xenaTenbHuu. Tahxe ó#*1 
ycTaHOBneHO, «to MeTon npoOu pacKaneHiiuu npyTou m KcnOu c x 
KHnnineíí Bonoü HBnawTCfi ueHee HanexHUMH, qeu TpeHHpoBaHHue ¿ ti 
rycTaTopu ajih onpeMeneKiifi 3anaxa KaOaHbero unca b xonofinux * | 
ropauMx nponyKtax, npeBpameHHux a aaynbcn»..
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NITRITES AND NITROSAMINES IN PROCESSED MEATS
CONFERENCE (1974)

OIWSION PRODUCT ACCEPTABILITY AS AFFECTED BY LEVELS 
OF BOAR PORK AND LEVELS OF FENNEL SPICE

i 'Ole Jr-i H- w - Ockerman and D. M. Greene
^'‘cultural n te ,,nluersitY. Columbus, Ohio 43210 and The Ohio

esearch and Development Center, Wooster, Ohio 44691 U.S.A.
Th INTRODUCTION

f e'11«, 193? Î Î T  lnt"ct nale hogs (boars) has been characterized by many 
Od! 8’ 1 as Posi/ 1 nPt°n ’ 19651 Plll”pt<m and Teague, 1572; and Patterson,
R.°r, • "sea J “ ”1”* a "ost offensive odor and flavor referred to as "boar 
tOMlatlo"s boar b°ar talnt"- Undar United States Federal Inspection
ate ned* Admirr°It carcasses found to possess strong "boar odor" must be 

,alvaRed T  tedlp' boar carcasses possessing less than strong boar odor 
the sucre maey Packers and used in sausage processing.
•Mr ' l x l "8 boar ° f“ ' ! 1 “*?** Ia " Ix,!d • but la usually based on the premise

* has been P°rk “lth barrou pork should dilute the problem. Fennel 
toot “Ullams .aUS*asbad aa an effective agent to mask the problem.
Pan.?11 aalami <1963) reported that b a ’>T “«at used in formulations of
tt.„ ' likewioe braunscbweiger ”»s quite acceptable to a trained taste 
««Si aild teportêdPrsrSOn —  — ' (1971) used boar pork ln 22 ptocessed pork 
»«a *a Items „  Ï ! a consumer panel did not discriminate against those 

Can b« used * r meat' AUen ££.Si- (1573) concluded that boar
Used S°®e U. S 8u«cessiuH y  ln pepperoni without consumer dissatisfaction, 
th. *” sausavl packers experienced consumer complaints when boar tissue vas 
'»u]!C01,1em and pxpdu<:ts- Dlfferences in subjective methods used to detect 

” account r  dlffepences in quantities of boar meat blended ln the recipe 
tor the apparent differences of opinion.

''n!lba added ?! v"? deslgnad to (1> determine levels at which boar pork 
ttii' 1 apice in ! b°logna processing; (2) to ascertain the effectiveness of 
•*Us!klllty of "asklng bo"r odor; and (3) to compare the practicality and 

ajj6 Items. hreC sub^ectlve "»ethods for boar odor analysis in cold

by8!es8ingP°p|LUsed in thls study was obtained from carcasses rated as
et 2  by: ,(1) the Taste Panel procedure described

cC !  °utUnfd'K( r Plimpton, (1965); (2) the Hot Water Flask nro-
«nd by Pat rev y Cralg —  ¿1* (1962); and (3) the Hot Iron procedure dis- 
> 6rcent 0f _S°n and Stlnson« (1971). Table 1 presents the boar odor data 
r«bie x carcass trim fat for the pigs used in this study.

^Pp-_SQUARFS MEANS FOR BOAR ODOR AND FLAVOR1 AND FOR T OF 
-£L_TRIM OF CARCASSES SELECTED AS THE SOURCE OF PORK FOR '

PROCEDURE

THE BOLOGNA PROCESSING
B o a r s

16.2
7.5
7.5

16.8
8.0
7.5

15.8
9.0
8.5

17.9
2 .0
1 .0

panel procedure; 1 - no boar odor (flavor); 10 - very strong boar 
odor (flavor)

ant of trimmed carcass fat expressed on a chilled carcass basis

Th* boar and barrow pork to ba used in this study was standardized to approxi
mately the sane fat content (30Z) and bologna products were formulated to con
tain 0, 25, 50, 75 and 1001 boar pork (as a percent of the meat block). With
in each of these formulations fennel spice was added as part of the standard
ized spice mix at concentrations of 0, 0.075 and 0.15% of the meat block. 
Preliminary studies had suggested that these levels might be effective in 
masking boar odor. The experiment was replicated three times as summarized 
in Figure 1.

Figure 1.

1 . Formulation
of Meat Block 

for Bologna Production
Adjustment of Fat J 

Content to 30% I
<¡»L Level of ^oar Meat

02
y
25% Z  I T -------- f

100%

(b) T------------------------Level of Fennel Spice

1 T
0.15%

2. T-------------------------
Processing to Internal 
Temperature of 66*C.

y
3.

T
Palatability 

Evaluation Methods

Taste Panel Hot Iron Hot Water
Cold Product Odor Odor

(Teague et al, 1964 (Patterson & (Craig et al.,
Plimpton, 1965) Stinson, 1971 1962)

EXPERIMENTAL DESIGN WITH THREE REPLICATES

All bologna products were chopped and emulsified at 3500 RPM for 5 
minutes in a Hobart Model VCM-15-3 two speed chopper. The products were 
stuffed into 9 cm casings with an E-Z Pak stuffer. The equipment was washed 
between the processing of each percentage level of boar meat and fennel 
spice. Bologna products were removed from the smokehouse after an internal 
temperature of 66*C had been reached. Products were chilled for 24 hours at 
2*C and duplicate 4.25 mm slices were evaluated hedonically by a six member 
trained panel (Teague et al., 1964; Plimpton, 1965) for color, texture, 
bologna odor, boar odor, bologna flavor, boar flavor and acceptability of 
odor and flavor.

The bologna products (1.9 cm slices) were evaluated by the same panel 
using the hot iron method described by Patterson and Stinson (1971). In this 
procedure an Ungar #6939 electric desolderer equipped with an Ungar #6948 
nickle-plated tip capable of reaching 287*C was touched to the duplicate 
bologna samples for 1-5 seconds and the resulting volatilized odor was rated 
hedonically from 1 (no boar odor) to 10 (very strong boar odor).

Subsequently, the same panelists rated duplicate 12 gm diced bologna 
samples using the hot water flask procedure outlined by Craig et al. (1962). 
Samples were placed in 500 ml flasks containing 250 ml of boiling water and 
the flasks were capped. After 1.5 minutes the flasks were presented to the 
panel members for evaliatlon of the steam for the presence of boar odor.

merabers used in the bologna study were selected based on their 
i»t» °ned metK ®coring boar odor ln fre8h P°rk fey each of the three afore- 
4lff*°bt«ined f ' ThC analysls of variance (Harvey, 1968) performed on th 

nce« h tr°m fresh san,Ple evaluations indicated no significant (P>.0 
vh(.„ ^thod •tT * n panel members f°r b°ar odor scores within or between th 
"o * Sa®>ples ° f  detection* The panel standard error for boar odor was 0 .2 

men>KWere scored on a 1-10 basis. Repeatability tests showed that 
Sii*>Plea.er si8nificantly differed from his original when served dupli-

V RESULTS
^ Tbç
) °*na ar!f'cts °f boar pork (“corporation level on several attributes of t 

j aummarized in Table 2.
^ ¿ g _SQUARES MEANS AND STANDARD ERRORS FOR PANEL EVALUATION 

__ OF BOLOGNA PRODUCTS AS INFLUENCED BY BOAR LEVEL

V Mitel
Boar Level, 2 Means

100
Standard
Error

V “80“ odor3 ’ 3 

*0, 8na flavor1 ,3  
. ’ “dor2.3 

' flav.,2,3‘ ̂avor 
*c■ acCe.:ePtabiiity 

flavor1 ,4  
1<>t ̂  0fl °dor^ » 5 

°dor2

6 .1 0 6.03 5.»3 5.56 5.40 0 .10
5.92 5.69 5.73 5.23 5.18 0 .1 1
2.80 2.76 2.93 3.17 3.41 0 .12
2.90 3.61 3.57 4.14 4.13 0.17

5.72 5.46 5.42 5.02 4.85 0 .1 1
2.65 3.50 4.38 3.20 3.90 0.27
3.14 3.91 4.08 3.50 3.94 0.27
6.03 6.02 6.28 6.26 6.28 0.08
6.92 7.06 7.22 7.22 7.19 0.08

f lnS R

v,tem: 1
1 unacceptable; 10 - acceptable

> boar odor, flavor; 10 - very strong boar flavori ef f ’
v ect of boar level significant (Pc.01)

ffect of boar level significant (P<T.05)
^ R4CUbiC’ 9uadratic effects of boar level significant (Pc.05)

? tLaied (p < - 0D  linear increase in both boar odor and flavor was
ta®te n ^ncreased levels of boar pork in bologna products when evalus 

The boloRne odor and flavor scores and overall product 
y d®creased (P<.01> with increasing levels of boar pork in the 

va8* Th« correlation between boar flavor and bologna general accept- 
’ 8reaf"~0 '71, The rePeatabllity panel scores was quite reliable. 
b°ar dlfflculty was encountered by panel members in distinguishin 

^ow p a”d barrow bologna products than between samples of fresh boar

Evaluation of bologna for boar odor and flavor using the hot iron method 
and the hot water flask method yielded much larger standard errors. The size 
of the standard errors for these methods and the erratic nature of the re
sults might be due to the methods volatilizing spices and thus confounding 
the panel members olefactory senses. The hot iron method would be useful in 
distinguishing boar bologna from barrow bologna, but would not be useful in 
eliciting graduated differences. The hot water flask method was not con
sistently effective in distinguishing boar bologna from all barrow pork 
bologna.

»hile the effect of boar level on odor and flavor attributes of bologna 
was linear when evaluated by a trained taste panel, the total scores for boar 
odor and boar flavor were relatively low if compared with the odor and flavor 
scores for the fresh boar pork used in these studies. Thus, the reduction in 
general acceptability might be considered to be minimal from a practical 
standpoint. The boar odor scores at the 252 and 502 incorporation levels were 
below the score (four) suggested by Patterson and Stinson (1971) to be 
objectionable to consumers.

The incorporation of boar meat into bologna formulations did result ln a 
significant linear improvement in bologna color and texture as shown in table 
2, but the differences were too small to be of practical value.
Fennel Spice Level

Addition of fennel spice at levels of 0.0752 and 0.152 of the meat block 
improved bologna flavor and effectively reduced boar odor and flavor scores. 
These data are presented ln Table 3.
Table 3. LEAST SQUARES MEANS AND STANDARD ERRORS FOR BOLOGNA 

PALATABILITY AS INFLUENCED BY LEVEL OF FENNEL SPICE

Evaluation Fennel level. % Means Standardmethod 0 0.075 0.15
Taste Panel Method 

Bologna odor1 5.88 5.73 5.75
Bologna flavor1'"* 5.39 5.55 5.71 0.08
Boar odor^*"* 3.27 3.01 2.77 0.00
Boar flavor * 4.14 3.76 3.11 0.13
Gen. acceptability . 

odor and flavor2* 5.17 5.18 5.53 0.08
Hot iron boar odor2 3.74 3.48 3.35 0.20
Hot water flask boar odor^ 3.75 3.78 3.62 0 .2 0

Scoring system: 1 - unacceptable; 10 - acceptable
Scoring system: 1 - no boar odor, flavor; 10 - very strong boar odor, flavor 
Linear effects of fennel level significant (P<.01)

The fennel levels used in this study had no significant effect on bologna 
aroma but the acceptability of bologna containing boar pork was enhanced due 
to the suppression of the boar odor and flavor.
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Taste panel validity was again checked and no significant panel member 
differences nor loss of repeatability of scoring was noted. There were no 
significant panel member fennel spice level Interactions, indicating that 
panel members did not react differently in their scoring ability in the 
presence of fennel spice.

Panel members had difficulties in scoring bologna containing fennel spice 
when using both the hot iron method and the hot water flask method. However, 
no significant (P>.05) differences in average panel scores due to fennel level 
were found. Differences due to panel-member fennel level interaction were also 
not significant (P^.05). These last two determinations indicate that fennel 
spice presented no greater problem for the panel members when using the hot 
iron and hot water flask methods than already encountered. The previously 
mentioned size of standard errors and inconsistent results obtained with these 
methods must be largely due to the general spices in the bologna recipe.
Boar Level X Fennel Spice Level

Boar flavor scores in the bologna products as influenced by boar level 
and fennel spice level are presented in Table A.
Table A. LEAST SQUARES MEANS AND STANDARD ERRORS Og BOAR FLAVOR1 AS 

INFLUENCED BY BOAR LEVEL AND FENNEL LEVEL2 IN COLD BOLOGNA 
USING THE TASTE PANEL EVALUATION METHOD

Boar 
level 7 0

Fennel level 7 
0.075 0.15

Standard
Error

0 2.81 3.06 2.81 0.28
25 A.16 3.81 2.87 0.29
50 A.16 3.31 3.21 0.29
75 5.08 A.A1 2.91 0.29

ion A.A5 A.18 3.75 0.31

Scoring system: 1 ■ no boar flavor; 10 ■ very strong boar flavor2
Interaction significant (PC.05)

It is interesting to note that fennel spice did not adversely affect the 
acceptability of bologna products made without boar meat, although this fennel 
spice alone has a flavor similar to licorice.

The effectiveness of boar level and fennel spice level would be of inter
est in establishing a practical production combination. The analysis of 
variance did not yield significant interaction between boar pork level and 
fennel spice level for the taste panel evaluation of boar odor, bologna 
flavor nor general acceptability, indicating that boar level and fennel spice 
level performed in a similar manner in reducing boar odor and flavor and en
hancing bologna acceptability.

There was a significant interaction between fennel spice level and boar 
level for taste panel evaluation of boar flavor, but it was merely the result 
of fennel spice having no effect on boar flavor scores in those bologna pro
ducts containing no boar pork.
Conclusions

control of boar flavor leading to an improvement in boar bologna product 
acceptability. Taste panel evaluation seemed to yield the most consistent 
and reliable results for evaluating this effectiveness. fc1 l

To recommend a combination of fennel spice level and boar pork level fl{ 
satisfactory use in bologna processing, satisfactory bologna aroma and flaVr; 
scores and reduced boar flavor scores are important. It can be suggested 
use of fennel spice at a level of 0.15 percent of the meat block in produt 
containing no more than 50 percent boar pork would result in a satisfactof" 
product.
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