
The ef fect of sal mon oil fresh ness on the pa la ta bi li ty of dog foods 

Het ef fect van de vers heid van zalm olie op de sma ke lijk heid van hon den voe ders

1
A. Ver brugghe, 

1
M. Hes ta, 

2
K.E. Gul brand son, 

1
G.P.J.Jans sens 

1La bo ra to ry of Ani mal Nut ri ti on, Fa cul ty of Ve te ri na ry Me di ci ne, Ghent Uni ver si ty,
Hei de straat 19, B-9820 Me rel be ke, Bel gi um.

2Ma ri ne Har vest Ingre dients,
Sand viks bo de ne 74 A, P.O.Box 4102, Dreg gen, Nor way

Adro nie.Ver brugghe@UGent.be

ABSTRACT

The ef fect of the fee ding his to ry of dogs and of the ad di ti on of dif fe rent fat sour ces (chic ken lard , ra pid har ve -
sted sal mon oil and non-ra pid har ve sted sal mon oil) to their diet on the pa la ta bi li ty of dog foods was in ves ti ga -
ted. Three diets were te sted in twel ve he al thy adult Be ag le dogs using a mo di fied two-pan pre fe ren ce test: a ba sal 
diet with chic ken lard (CL) and two diets with 1% sal mon oil, one being with ra pid-har vest sal mon oil (RS) and
the ot her with non-ra pid-har vest sal mon oil (NRS). Sub sti tu ti on of 1% chic ken lard by 1% sal mon oil de cre a sed 
the (n-6):(n-3) fat ty acid ra tio from 9 to 5. The oxi da ti ve sta tus in both oils and foods was rat her low, but the dif -
fe ren ce be tween the two sal mon oils was pro mi nent. Abso lu te food in ta ke did not dif fer sig ni fi cant ly among the
diets, most li ke ly due to nu me ric dif fe ren ces in ab so lu te food in ta ke be tween test pe ri ods. Re la ti ve in ta ke sho wed 
a sig ni fi cant dif fe ren ce be tween CL (38.5 % of to tal food in ta ke) and NRS (28.1 %), whe re as no dif fe ren ce was
no ted be tween RS (33.4 %) and NRS and be tween CL and RS. The pre ce ding diet had no ef fect on diet pre fe ren -
ce.

SA MEN VAT TING

Het ef fect van de di ëtaire voor ge schie de nis van hon den en het ef fect van de toe voe ging van ver schil len de vet bron nen
(kip pen vet, snel ge won nen zalm olie en min der snel ge won nen zalm olie) aan hun voe der op de sma ke lijk heid van hon den -
voe ders wer den on der zocht.

Drie voe ders wer den ge test op sma ke lijk heid bij twaalf ge zon de vol was sen Be ag les, ge bruik ma kend van een ge wij zig de
“two-pan” sma ke lijk heids test: een ba sis voe der met kip pen vet (CL) en twee voe ders met 1% zalm olie, het zij met snel ge won -
nen zalm olie (RS) of met min der snel ge won nen zalm olie (NRS). De ver vang ing van 1% kip pen vet door 1% zalm olie ver -
min der de de (n-6):(n-3) vet zuur ra tio van 9 naar 5. De oxi da tie ve sta tus van zo wel de olies als de voe ders was nog al laag, maar 
het ver schil tus sen de twee zalm olies was op val lend. De ab so lu te op na me van de voe ders was niet sig ni fi cant ver schil lend,
hoogst waar schijn lijk we gens nu me rie ke ver schil len in ab so lu te voe der op na me tus sen de test pe ri o den. De re la tie ve voe der -
op na me daar en te gen toon de een sig ni fi cant ver schil tus sen CL (38,5% van de to ta le voe der op na me) en NRS (28,1%). Tus -
sen RS (33,4%) en NRS, als ook tus sen CL en RS werd geen ver schil waar ge no men. Het voord ien ver strek te voe der bleek
geen dui de lijk ef fect te heb ben op de op na me van het ge tes te voe der.

INTRO DUC TI ON

The po ten ti al be ne fits of die ta ry sup ple men ta ti on with 
long-chain n-3 fat ty acids (FA), which are found in lar ge
con cen tra ti ons in fish oil, have arou sed gre at in te rest.
Some of the be ne fits at tri bu ta ble to n-3 FA are due to their 
ef fect on the im mu ne sy stem through their re gu la ti on of
the ei co sa noid pro duc ti on. 

Po ly un sa tu ra ted long-chain fat ty acids (PUFAs) are
the ma jor com po nents of the cell mem bra ne-as so ci a ted
phosp ho li pids. Chang es in the FA com po si ti on of the diet 
are known to al ter the pro por ti on of FA in the mem bra ne

phosp ho li pids. PUFAs are im por tant re gu la tors of nu me -
rous cel lu lar func ti ons, in clu ding tho se re la ted to in flam-
ma tion and im mu ni ty. Arachi do nic acid (C20:4n-6; AA),
ei cos apen tae noic acid (C20:5n-3; EPA) and di ho mo-gam -
ma-li no le nic acid (C20:3n-6; DGLA) are the ma jor pre -
cur sors for ei co sa noid pro duc ti on. In ge ne ral, the EPA-
and DGLA-de ri ved ei co sa noids are much less po tent in -
du cers of in flam ma ti on than the AA-de ri ved ei co sa noids 
(Acker man, 1995a; Sha pi ro et al., 1993; Wan der et al.,
1997). Con se quent ly, n-6 FA will re sult in a pro-in flam -
ma to ry sta tus with pro duc ti on of pros tag lan dins of the
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2-se ries and leu kot rie nes of the 4-se ries. Sup ple men ta ti -
on with n-3 FA in cre a ses the re la ti ve amount of EPA and
pro mo tes the ge ne ra ti on of pros tag lan dins of the 3-se ries
and leu kot rie nes of the 5-se ries, whi le de cre a sing the ge -
ne ra ti on of ei co sa noids from AA.  Pros tag lan dins of the
3-se ries and leu kot rie nes of the 5-se ries are con si de red to
be less in flam ma to ry (Sha pi ro et al., 1993; Wan der et al.,
1997).

Hen ce, n-3 FA are used in the ma na ge ment of se ver al
dis or ders in dogs, in clu ding ca ni ne ato py (Acker man,
1995b; Mu el ler et al., 2004), chro nic re nal fail ure (Brown et 
al., 1996), in flam ma to ry bo wel dis e a se (Zo ran, 2003), can -
cer (Ogil vie et al., 2000), arthro sis/arthri tis (Bie rer and
Bui, 2002) and he art dis e a se (Free man et al., 1998).

The pre sent tri al deals with the pa la ta bi li ty of fish oil,
the most im por tant sour ce of n-3 FA (EPA and do co sa -
hexae noic acid (C22:6n-3; DHA)) (Acker man, 1995a).
Pa la ta bi li ty is a me a su re of the dog’s sub jec ti ve food pre -
fe ren ce and is de fi ned by the sen so ry re ac ti on to spe ci fic
che mi cal and phy si cal pro per ties of the food: odor, tas te
and tex tu re (Arau jo and Mil gram, 2004). It is known that
dogs pre fer ing re dients of ani mal ori gin. Hen ce, ani mal
fat is ge ne ral ly con si de red as a pa la ta ble ing re dient for
dogs. Ne ver the less, che mi cal re ac ti ons in the food, main ly
in fat, may de te ri o ra te the pa la ta bi li ty of the food. Unsa tu ra -
ted li pids are highly sus cep ti ble to the de te ri o ra ti ve re ac ti -
ons of oxi da ti ve free-ra di cal che mis try, par ti cu lar ly du ring
sto ra ge.  As a re sult of the free-ra di cal dri ven for ma ti on and
break down of hy dro pe roxi des, or ga nic sub stan ces in clu -
ding short chain al de hy des, ke to nes and al co hols are re le -
a sed. The se vo la ti les are sen sed as off-fla vors and lead to
qua li ty los ses and fi nal ly to re jec ti on due to the per cei ved
ran ci di ty of the fat or food (Ger man, 1999). 

The pre sent tri al in ves ti ga ted the ef fect of sal mon oil
fresh ness on dog food pa la ta bi li ty when com pa red to a
dog food with chic ken lard as a fat sour ce, and it also went 
into the ef fect of pre ce ding diets on the me a su red pa la ta -
bi li ty of a test diet.

MA TE RI AL AND ME THODS

Ani mals and hou sing 

Twel ve he al thy adult be ag le dogs, five fe ma les and se -
ven ma les, with a mean body weight of 11.04 kg and be -
tween 3 and 9.5 ye ars of age, were in clu ded in the pa la ta -
bi li ty tri al. The dogs were hou sed in di vi du al ly in in door
ken nels du ring fee ding time. After fee ding, the dogs were
put two by two in a ken nel with an out door part for the rest of 
the day.  

The 12 dogs were se lec ted from a group of 17 be ag le
dogs be fo re the start of the test on the ba sis of a bowl pre -
fe ren ce test and a pa la ta bi li ty dif fe ren ti a ti on test. In the
bowl pre fe ren ce test, the dogs were te sted for the ab sen ce
of bowl pre fe ren ce. One diet was di vi ded into two bowls.
Dogs that had sig ni fi cant ly hig her feed in ta ke from one
bowl in com pa ri son to the ot her were not se lec ted for the
pa la ta bi li ty tri al. In the pa la ta bi li ty dif fe ren ti a ti on test,
the dog’s pa la ta bi li ty was exa mi ned. Two diets, one of
which was known to be more pa la ta ble (Hill’s Scien ce
Plan Pup py Dry and Pup py Mini Dry) than the ot her (Hill’s
Pre scrip ti on Diet Ca ni ne W/D Dry), were te sted. Only
the dogs choos ing the more pa la ta ble diet were in clu ded
in the pa la ta bi li ty tri al. 

Diets and fee ding

A com mer ci al ex tru ded dry dog food (Ta ble 1) was
used in this tri al. Fish pro ducts were ab sent in the ba sal
diet. Du ring the pro duc ti on of the diet, 1% of ani mal fat
(chic ken lard) was ex chang ed for 1% of fish oil. All ot her
ing re dients re mai ned the same and the ing re dient ra ti os
did not change. This way, three dif fe rent diets were pro -
du ced: the ba sal diet wit hout fish oil as con trol diet (CL,
chic ken lard as fat sup ple ment) and two diets with 1%
sal mon oil, one with ra pid-har vest sal mon oil (RS; very
fresh Nor we gi an sal mon oil ac cor ding to Eu ro pe an Phar -
ma co poeia Com mis si on 01/2005:1910; Bran ded pro -
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Ta ble 1. Com po si ti on of the diets (% on dry mat ter ba sis).

Nut rient CL diet  RS diet NRS diet

Dry mat ter  90.8  91.1  90.8

Cru de pro tein  22.6  22.3  22.9

Ether ex tract  11.5  11.7  11.6

Cru de fi ber  3.2  3.4  3.3

Cru de ash  7.3  7.3  7.5

Nit ro gen-free ex tract  46.2  46.4  45.5

Starch  19.2  19.5  19.8

Su gars  2.4  2.5  2.4

Me ta bo li za ble ener gy (MJ/kg)*  14.5  14.5  14.4

CL diet: dog food with chic ken lard; RS diet: dog food with ra pid-har vest sal mon oil; NRS diet: dog food with non-ra pid-har vest sal mon oil.

*Cal cu la ted: 0.15 x %Cru de pro tein + 0.36 x %Ether ex tract + 0.15 x % Nit ro gen-free ex tract

Ingre dients: ce re al and ve ge tal bypro ducts, hy dro ly zed ani mal pro tein and ani mal bypro ducts, vi ta min- and mi ne ral pre mix and fish oil (for RS and
NRS diet). Anti oxi dant: CL diet:150 ppm bu tyl hy droxy to lu e ne; 11 ppm pro pyl gal la te; RS diet: 150 ppm bu tyl hy droxy to lu e ne; 12 ppm pro pyl gal -
la te; NRS diet: 150 ppm bu tyl hy droxy to lu e ne; 12 ppm pro pyl gal la te.



duct te sted; Xa lar Vir gin Sal mon Oil, pro du ced by Ma ri ne
Har vest Ingre dients) and one with non-ra pid har vest sal -
mon oil (NRS). The RS oil is har ve sted wit hin two hours
af ter cat ching the sal mon and is ra pid ly sto red un der op ti -
mal con di ti ons. The dif fe rent fat sour ces were not top
dres sed or co a ted on the dry nib ble, but rat her mixed with
the ot her ing re dients du ring the pro duc ti on of the diets.

Expe ri men tal de sign  

To test the CL, RS and NRS diets for their pa la ta bi li ty,
a va ri a ti on on the tra di ti o nal two-pan pre fe ren ce test was
used (Sun day et al., 1983; Grif fin et al., 1984; Ra shot te et 
al., 1984). Du ring the tes ting pe ri od, the three diets were
fed si mul ta ne ous ly in three se pa ra ted food bowls. On a
dai ly ba sis, the po si ti on of the food bowls was chang ed
ran dom ly. The dogs were of fe red each food at an amount
hig her (650 kJ/kg0.75 for mean body weight, 11.04 kg) than
their main te nan ce ener gy re qui re ment (480 kJ/kg0.75) (De -
brae ke leer et al., 2000). The food was avai la ble to the
dogs for a maxi mum of 15 mi nu tes. If one bowl was emp -
ty be fo re that time, all three bowls were re mo ved. Wa ter
was avai la ble ad li bi tum. Fif teen mi nu tes af ter fee ding,
the food bowls were col lec ted; the lef to vers were weig -
hed and re cor ded dai ly. The dogs were fed the diets for
three con se cu ti ve days (tes ting pe ri od) and the data were
col lec ted from the first day on. Be cau se a diet’s pa la ta bi -
li ty may be in flu en ced by the pre ce ding diet, the three test 
diets were gi ven as an adap ta ti on diet be fo re the start of
the tes ting pe ri ods. Hen ce, the adap ta ti on diet was te sted
in a 3×3 La tin squa re (Ta ble 2). For each dog, the three
diets were te sted for their pa la ta bi li ty 3 ti mes, but each
time anot her adap ta ti on diet pre ce ded the test. The adap -
ta ti on pe ri ods took 5 days (Fi gu re 1). Du ring the se adap -
ta ti on pe ri ods the dogs also had ac cess to 3 food bowls,
but only one was fil led with food – in a ran dom way and
dif fe rent ly from the day be fo re. Du ring the adap ta ti on
pe ri ods the dogs were fed at main te nan ce ener gy re qui re -
ments (415 kJ/kg0.75 for dogs >7 ye ars and 480 kJ/kg0.75 for 
dogs be tween 2 and 7 ye ars) (De brae ke leer et al., 2000).  

To ac cli ma tize the dogs to the time-li mi ted fee ding,
the dogs were fed ac cor ding ly three days be fo re the start
of the tri al (ac cli ma ti za ti on pe ri od). Du ring the se three
days they also had ac cess to three dif fe rent food bowls,
each fil led with their usu al food for a pe ri od of 15 mi nu tes. 

Sta tis ti cal ana ly sis 

The data (ab so lu te and re la ti ve food in ta ke) were ana -
lyzed by a re pe a ted me a su res ana ly sis in which the adap -
ta ti on diets (CL, RS and NRS) were the re pe a ted me a su re 
(wit hin sub ject va ri a ble) and the test diets were the be -
tween sub ject fac tors. A mean va lue of each three test
days was used for sta tis ti cal ana ly sis. Sta tis ti cal sig ni fi -
can ce was ac cep ted at P < 0.05. The Tu key test was used
as a post hoc test.

RE SULTS

The ana lyzed FA com po si ti on of the sal mon oils and
the foods is shown in Tables 3 and 4.  The FA ana ly sis was 
per for med at the La bo ra to ry of Ani mal Nut ri ti on and
Pro duct Qu a li ty (Mel le, Bel gi um) as des cri bed by Raes et
al. (2001).  The two sal mon oils had a si mi lar but not iden ti -
cal fat ty acid pat tern, me a ning high va lu es in the long-
 chain n-3 FA, EPA and DHA. When in clu ded in the dog
foods, the se sal mon oils re du ced the (n-6):(n-3) ra tio
from 9 to 5 in com pa ri son with the dog food con tai ning
chic ken lard. Ne ver the less, the PUFA con tent of the three 
dog foods was si mi lar, being around 2 g PUFA / 100 g
mat ter. 

To eva lu a te the oxi da ti ve sta tus of the sal mon oils and
the foods, oil and food sam ples were ta ken si mul ta ne ous ly
at the start of the tri al.  Both the pe roxi de va lue (POV)
(Ta ble 5) and the amount of free fat ty acids (FFA) (Ta ble
3 and 4) were me a su red. A pro mi nent dif fe ren ce in oxi -
da ti ve sta tus was seen be tween the two sal mon oils,
whereas the dif fe ren ces be tween the three test diets were
only mo de ra te.
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Ta ble 2. La tin squa re adap ta ti on pe ri od.

Dog Adaptation period 1 Adaptation period 2 Adaptation period 3

1-2 CL RS NRS

3-4 CL NRS RS

5-6 RS NRS CL

7-8 RS CL NRS

9-10 NRS RS CL

11-12 NRS CL RS

CL: dog food with chic ken lard; RS: dog food with ra pid-har vest sal mon oil; NRS: dog food with non-ra pid-har vest sal mon oil.

 

Day -3 Day 0 Day 24 

A A A T T T 

PERIOD 1 PERIOD 2 PERIOD 3 

Day 8 Day 16 

Fi gu re 1. Time sche du le.
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Ta ble 3. Fat ty acid pro fi le of the sal mon oils.

RS oil NRS oil

mgFA/100 g matter mg FFA/100 g FA mgFA/100 g matter mg FFA/100 g FA

SFA 18933 34.4 14111 24.4

MUFA 39905 26.8 37577 31.9

C18:2n-6 5267 7490

C18:3n-6 213 237

C20:2n-6 359 588

C20:3n-6 156 219

C20:4n-6 628 577

C22:4n-6 250 400

n-6 PUFA 6873 6.61 9511 11.3

C18:3n-3 1805 3256

C18:4n-3 1761 757

C20:5n-3 6293 4972

C22:5n-3 3052 2625

C22:6n-3 9637 6146

n-3 PUFA 22549 9.01 17756 13.4

n-6:n-3 0.3 0.5

RS oil: ra pid-har vest sal mon oil; NRS oil: non-ra pid-har vest sal mon oil; FA: fat ty acids; FFA: free fat ty acids; SFA: sa tu ra ted long-chain fat ty acids; 
MUFA: mo noun sa tu ra ted long-chain fat ty acids; PUFA: po ly un sa tu ra ted long-chain fat ty acids.

Ta ble 4. Fat ty acid pro fi le of the ex pe ri men tal dog foods.

CL diet RS diet NRS diet
mgFA/100 g

matter
mg FFA/100g

FA
mgFA/100 g

matter
mg FFA/100 g FA mgFA/100 g

matter
mg FFA/100 g FA

SFA 2908 40.4 2524 32.5 2744 35.7

MUFA 4103 33.7 3599 39.2 3808 35.7

C18:2n-6 1712 1466 1549

50053 C18:3n-6 ND 3.60 3.13

C20:2n-6 37.2 42.4 39.6

C20:3n-6 8.42 8.44 8.73

C20:4n-6 38.7 37.2 43.6

C22:4n-6 11.6 7.50 9.06

n-6 PUFA 1808 22.0 1565 22.3 1653 30.2

C18:3n-3 164 157 142

C18:4n-3 5.58 8.18 7.92

C20:5n-3 3.09 48.2 58.5

C22:5n-3 11.7 34.2 36.0

C22:6n-3 6.33 63.5 88.8

n-3 PUFA 191 2.25 311 2.36 333 2.90

n-6:n-3 9.5 5.0 5.0

CL diet: dog food with chic ken lard; RS diet: dog food with ra pid-har vest sal mon oil; NRS diet: dog food with non-ra pid-har vest sal mon oil; FA: fat -
ty acids; FFA: free fat ty acids; SFA: sa tu ra ted long-chain fat ty acids; MUFA: mo noun sa tu ra ted long-chain fat ty acids; PUFA: po ly un sa tu ra ted
long-chain fat ty acids.



Du ring the tri al no ad ver se ef fects were no ted and
none of the dogs re fu sed to eat any of the diets. The ab so -
lu te food in ta ke did not sig ni fi cant ly dif fer among the
three diets, due to nu me ric dif fe ren ces in ab so lu te food
in ta ke be tween tes ting pe ri ods. In terms of re la ti ve in ta ke, a
sig ni fi cant dif fe ren ce be tween the CL diet and the NRS
diet was shown. No sig ni fi cant dif fe ren ce was no ted be -
tween the RS diet and the NRS diet, nor be tween the CL
and the RS diet (Ta ble 6). Although the ef fect did not
re ach the le vel of sig ni fi can ce, it was no ta ble that when
the dogs were adap ted to the NRS diet, then the dif fe ren ces
were less pro noun ced be cau se of a gre a ter ac cep tan ce of
NRS. Ne ver the less, clear ef fects of the adap ta ti on diet on
diet pre fe ren ce were not de mon stra ted.

DIS CUS SI ON

The tra di ti o nal two-pan pre fe ren ce test, which is the
most com mon me thod of as ses sing pa la ta bi li ty in dogs,

in vol ves pro vi ding two food bowls, each of which con -
tains a se pa ra te food, to a dog and cal cu la ting the amount
of each food con su med. The food that the dog ing ests in
hig her quan ti ty is con si de red to be the pre fer red food (Grif -
fin et al., 1984; Arau jo et al., 2004). This ap pro ach al lows
pa la ta bi li ty to be de ter mi ned ra pid ly, but does not con trol
for sa tie ty ef fects or food in ter ac ti ons. The two-pan test may
not be use ful for long-term pa la ta bi li ty tri als be cau se the nu -
tri ti o nal or ca lo ric cha rac te ris tics of the foods may in ter fe re
with the re sults. As dogs do not self-li mit their food in ta ke,
lar ge quan ti ties of foods con su med may be det ri men tal to
the he alth of the se dogs. Fur ther mo re, the pa la ta bi li ty of one
food can af fect the pre fe ren ce for anot her food. 

A no vel cog ni ti ve pa la ta bi li ty as ses sment pro to col
(CPAP) for dogs was de ter mi ned, ba sed on a dis cri mi na -
ti on-le ar ning pro ce du re in which the dogs are pro vi ded
si mul ta ne ous ly with three ob jects and are al lo wed to res -
pond to only one. One of the ob jects is as so ci a ted with no
re ward, whe re as each of the ot her two ob jects is  as so ci a ted
with a par ti cu lar food. Dogs are able to as so ci a te a par ti cu lar
ob ject with a pre fer red food. This way, the CPAP can be
used to test pa la ta bi li ty and to es ta blish food pre fe ren ces
in dogs. This ap pro ach pro vi des an ob jec ti ve me a su re of
food pre fe ren ce using a li mi ted num ber of ani mals, whi le 
con trol ling for ot her fac tors in flu en cing fee ding, such as
sa tie ty (Arau jo and Mil gram, 2004; Arau jo et al., 2004).
In the pre sent stu dy the no vel CPAP was not used be cau se 
of the in ten si ve trai ning pro to col. The trai ning and le ar -
ning com po nent may re sult in an in cre a se in the amount
of time nee ded to ob tain re sults (Arau jo et al., 2004). 

Inste ad, the tra di ti o nal two-pan test was mo di fied to
con trol sa tie ty ef fects and food in ter ac ti ons. At first, the
dogs only had 15 mi nu tes fee ding time. This way their
food in ta ke was li mi ted and sa tie ty ef fects were mi ni -

205 Vlaams Dier ge nees kun dig Tijd schrift, 2007, 76

Ta ble 5. Oxi da ti ve sta tus of the ex pe ri men tal dog foods and
sal mon oils.

Peroxide value (POV)
Meq O2/kg fat

CL diet 3.65

RS diet 3.68

NRS diet 4.06

RS oil 1.97

NRS oil 4.1

CL diet: dog food with chic ken lard; RS diet: dog food with ra pid-har vest
sal mon oil; NRS diet: dog food with non-ra pid-har vest sal mon oil; RS
oil: ra pid-har vest sal mon oil; NRS oil: non-ra pid-har vest sal mon oil.

Ta ble 6.  Re sults: Abso lu te and re la ti ve in ta ke of the diets du ring the tes ting pe ri od (chic ken lard (CLt), ra pid-har vest sal -
mon oil (RSt) and non-ra pid-har vest sal mon oil (NRSt)) in re la ti on to the adap ta ti on diets (chic ken lard (CLa), ra pid-har -
vest sal mon oil (RSa) and non-ra pid-har vest sal mon oil (NRSa)).

 Tes ting pe ri od

 CLt RSt NRSt n

Abso lu te food in ta ke, g/d*  CLa  130±18 132±15 117±18 4

 RSa  152±17 125±10 83±14 4

 NRSa  121±15 106±17 122±22 4

 

MEAN

 

 134±10 121±8 107±11 12

Re la ti ve food in ta ke,  % of to tal in ta ke*  CLa  35.9±5.5 33.3±2.9 30.7±4.7 4

 RSa  42.5±3.9 36.9±4.1 20.6±3.6 4

 NRSa  37.0±5.6 30.0±4.5 33.0±6.0 4

 

MEAN

 

38.5a±2.9 33.4ab±2.2 28.1b±2.9 12

*Mean va lue ± SE; Mean va lu es with un li ke su per scripts are sig ni fi cant ly dif fe rent (p<0.05).
Abso lu te food in ta ke: P=0.710 for adap ta ti on diet ef fect; P=0.276 for test diet ef fect and P=0.127 for the in ter ac ti on be tween adap ta ti on diet and test
diet.
Re la ti ve food in ta ke: P=1.000 for adap ta ti on diet ef fect (de pen dent); P=0.049 for test diet ef fect and P=0.170 for the in ter ac ti on be tween adap ta ti on
diet and test diet.
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mized. In a la ter pha se, the three test diets were also te sted 
as adap ta ti on diet, to me a su re the food in ter ac ti ons. The
pa la ta bi li ty of the test diets was te sted three ti mes, but
each time anot her adap ta ti on diet pre ce ded the test. Ho -
we ver, in this stu dy the adap ta ti on diets did not sig ni fi -
cant ly in flu en ce the test re sults, though it was no ta ble that 
when the dogs were adap ted to the NRS diet, then the dif -
fe ren ces in pa la ta bi li ty were less pro noun ced. The same
was no ted for the CL diet, but only for the ab so lu te food
in ta ke and not for the re la ti ve food in ta ke. Fu tu re tests
might need to go more into this phe no me non, as it is of prac -
ti cal im por tan ce.

The oxi da ti ve sta tus of the sal mon oils and foods was
eva lu a ted by the me a su re ment of POV, which re flects the
pre sen ce of li pid pe roxi des, which are in ter me di a te pro -
ducts of the li pid oxi da ti on. It has been de mon stra ted that
EPA and DHA are more sus cep ti ble to li pid oxi da ti on
than ot her FA un der iden ti cal con di ti ons, be cau se they
have a re la ti ve ly high num ber of dou ble bounds and re a -
di ly form hy dro pe roxi des. Sin ce fish oils con tain hig her
quan ti ties of n-3 FA, they are more vul ne ra ble to oxi da ti ve
de gra da ti on than ve ge ta ble oils and ot her ani mal fats
(Tur ner et al., 2006). In the pre sent tri al, the NRS diet had
a hig her POV com pa red to the CL diet.  Sin ce the NRS
diet was also shown to be sig ni fi cant ly less pa la ta ble than
the CL, the oxi da ti ve sta tus of dog foods might at le ast part ly 
de ter mi ne their pa la ta bi li ty. Ne ver the less, the POVs of the
three diets were rat her low. The use of chic ken lard in ste -
ad of ot her ani mal fat sour ces might ex plain the ab sen ce
of pro mi nent dif fe ren ces in oxi da ti ve sta tus be tween the
three diets, be cau se chic ken lard is rat her un sa tu ra ted
when com pa red to ot her ani mal fat sour ces (De Mey er et
al., 1998). The si mi lar PUFA con tent of the three dog foods
might also be cau sed by the use of chic ken lard, but the re -
la ti ve low sup ple men ta ti on of sal mon oil might be a se -
cond pos si ble cau se. After all, it has to be men ti o ned that
POV does not ne ces sa ri ly pre dict the ex tent of li pid oxi -
da ti on. The pre sent stu dy, also sho wed a pro mi nent dif fe -
ren ce in oxi da ti ve sta tus be tween the two sal mon oils.
The ra pid har ves ting of sal mon oil may li mit the pre sen ce 
of li pid oxi da ti on and thus main tain the sen so ry qua li ty of 
the food when the sal mon oil is ad ded to it. 

Frit sche and Johnston (1988) sho wed that pu ri fied diets
con tai ning fish oil wit hout ad ded an ti oxi dant had in cre a -
sed POV fol lo wed by a mar ked re duc ti on in POV wit hin
7 days of tes ting.

CON CLU SI ON

The re sults of the pre sent stu dy de mon stra ted that the
ad di ti on of NRS oil made the ba sal diet less pa la ta ble
than the CL diet. This might be due to the hig her pe roxi de
va lue. It was also no ta ble, but did not re ach the le vel of
sig ni fi can ce, that when the dogs were adap ted to the NRS 
diet, the dif fe ren ces were less pro noun ced. The RS diet
was not sig ni fi cant ly less pa la ta ble than the CL diet, and
not sig ni fi cant ly bet ter than the NRS diet. The adap ta ti on
pe ri ods did not in flu en ce the re sults.
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Uit het ver le den

DE VOOR LO PER VAN DE IDEN TI FI CA TIECHIP:
MER KEN VAN ‘EDELE’ JACHT HON DEN (1502)

Tij dens het an cien régi me was de jacht het ex clu sie ve
voor recht van de adel en enk ele an de re groe pen (tot in
de 16de eeuw de Gent se been hou wers). De he den daag se 
jacht en wat er mee sa men hangt dra gen er hier en daar
nog de spo ren van. Voor boe ren en an de re niet-ge pri vi -
le gieer den was het streng ver bo den jacht hon den te hou -
den. Wel moch ten ze hun hui zen, huis die ren en vel den
verd edi gen met bas taar den die aang eduid wer den als
‘rekels’ (mâtins). Ook de her ders hon den en de vee hon -
den be hoor den er toe. Deze ‘onedele’ wer den enk el on -
der ver deeld naar hun func tie. Zo on der scheid de men
ook nog trek hon den en sla gers hon den.

Om te voor ko men dat re kels toch zou den ja gen,
moest men deze hon den een stok om de hals hang en.
Hier aan werd ui terst streng de hand ge hou den. Een uit -
voe rig re ge rings be sluit over de jacht (1613) van de
aarts her to gen Albrecht en Isa bel la om vat naast be pa -
ling en over jacht hon den ook al ler lei re gle men ten over
het hou den van alle mo ge lij ke an de re hon den. Deze
moch ten im mers on der geen be ding de ede le jacht con -
cur ren tie aan doen. Arti kel 48 stelt dat die na ren van de
adel of an de ren wel ‘edele’ hon den moch ten kwe ken en
ver zor gen voor hun seig neurs ou maîtres maar deze
moes ten steeds goed her ken baar het (brand)merk van
deze mees ters dra gen.

Dit ge bruik was al veel ou der. De af beel ding toont
een blad zij de uit een do cu ment met der ge lij ke mer ken
in het Rijk sar chief Brug ge (Fonds Boe sing he nr. 424A).
Het draagt als hoof ding: Dit sijn marc ken van den hon -

den van som mi ge prochien ende heer lich he den bij rap por ten over ge ge ven inde Ca me re van rec ke nijng(en) ten jae re
1502 ende an de re. Men her kent on der an de re het merk van Gent en van de Gent se been hou wers.

De tekst van het be sluit (Pla card sur la chas se) van 1613 is te vin den in Brants, V. , Re cu eil des or don nan ces des
Pays-Bas. Règne d’Albert et Isa bel le (1597 – 1621). Vol. 2, Goe mae re, Brus sel, 1912. No te ren we nog even dat art. 114
sti pu leert dat uni ver si teits stu den ten tij dens hun stu die niet moch ten ja gen of stro pen.

Luc De vrie se (met dank aan Lo ret te van Waes berg he en Ma ria Neg ro ni) 


