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DOG FEEDING TEST FOR ASSESSING
THE NUTRITIONAL ADEQUACY OF PRACTICAL DIETS
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The nutritive value of dog foods declared by the manufacturer as nutrition-
ally complete and balanced can be best assessed by feeding trials with dogs. A
protocol of a feeding trial has been developed and tested with working dogs fed
two different commercial complete and balanced diets for 8 weeks. The parame-
ters used for evaluating the effect of diets were general health status, body and
hair coat condition, change of body weight, haematological parameters (white
blood cell (WBC) count, red blood cell (RBC) count, haemoglobin, packed cell
volume), and biochemical parameters in blood serum (alanine aminotransferase,
urea, albumin). The trial protocol proved to be appropriate to monitor the dogs’
nutritional status and to reveal differences between diets. This method of evalua-
tion is recommended for use in supporting the nutritional claims (labelling) of dog
foods.
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Although commercial dog foods have been available for many years, the
methodology of assessing their nutritional adequacy is still a matter of discu s-
sion (Hegedis, 1996). Basically there are two methods for substantiating the
nutritional adequacy of ‘complete and balanced’ dog foods which presumably
contain all the nutrients the animal needs (Case et al., 1995). In the first method
the levels of all essential nutrients are declared, which should correspond to re c-
ommended nutrient allowances (e.g. AAFCO, 1991). The second method is to
run a feeding trial with dogs according to a standardized procedure and to assess
the nutritional status of the dogs. However, the choice of parameters and met h-
ods that can be used for evaluating the nutritional status is the subject of scie n-
tific debates (Crenshaw, 1998).

Our purpose was to develop and suggest a specified protocol for assessing
the nutritional adequacy of dog foods in a feeding test. The trial protocol was
tested with working police dogs.
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Materials and methods
Diets

Two commercial dog food products were tested. The diets are designated
with the letters ‘A’ and ‘B’, because the main objective of the study was to
evaluate the method of assessment of nutritional adequacy rather than to d e-
scribe the two products. Both products were claimed to be nutritionally complete
and balanced. The declared nutrient profiles of the foods were as fo llows:

Food A Food B
Moisture (g/100g) 10 10
Crude protein (g/100g) 27 25
Ether extract (g/100g) 15 13
Crude fibre (g/100g) 3 3
Crude ash (g/100g) 8 8
Ca (g/100g) 1.5 1.1
P (g/100g) 0.9 0.9
NacCl (g/100g) 0.6 0.4

Both diets were supplemented with vitamins and minerals adequate to
meet the requirements of the dogs, according to the claims of the manufacturers.
The same formulas were used throughout the test. One of the diets had prev i-
ously been used at the police dog training centre, and served as control.

The analysed nutrient content of the two diets corresponded well to the
declared values.

Animals

All dogs were of the German Shepherd breed, healthy, male, over one
year of age, and had optimal body weights. Each dog starting the test had passed
a physical examination by a veterinarian for general health status as well as body
and hair coat condition. The test and the control groups (Group A and Group B)
were formed randomly and consisted of eight animals each.

Experimental design

The feeding trial was performed at the central dog training facilities of the
national police (Dunakeszi, Hungary), and was run for eight weeks to assess the
nutritional adequacy of the diets for working dogs. The dogs were housed ind i-
vidually in separate kennels. The daily food intake was 700 g/dog based on the
expectable energy requirement of the dogs (Lewis and Morris, 1984; Burger,
1994). Fresh tap water was provided ad libitum. The dogs were adapted to the
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test diet by supplying it in increasing ratio to the previous diet for one week. I n-
dividual body weights were measured at the beginning, weekly and at the end of
the trial at the same hour. Daily feed consumption was measured and recorded.

The consistency of the faeces was evaluated according to its form and appea 1-
ance. All the dogs participated in the daily training routine.

Blood profile analysis

A series of blood tests was done to identify possible abnormal processes.
Individual blood samples were taken at the start and at the end of the feeding trial.
Haematology values such as white blood cell ( WBC) count, red blood cell (RBC)
count, haemoglobin, and packed cell volume ( PCV) were determined by the use of
a Twincell semi-automatic analyzer (Diatron Kft, Hungary) using a modified soft-
ware for dogs. Serum biochemistry profiles (alanine aminotransferase, urea, alb u-
min) were determined with a commercial kit supplied by Diagnosticum Kft (Hun-
gary). MS Excel 5.0 software (Microsoft) was used for statistical processing of the
data to demonstrate significant differences between the mean values.

Results

Each dog performed the feeding test with success, with no intercurrent di s-
eases or injuries. Weekly individual body weight of the dogs during the feeding
experiment and relative weight changes are shown in Table 1. The individual and
mean closing body weights were expressed in percentage, taking the corresponding
starting weights as 100%. Mean body weight of the groups with standard deviation
(SD) and coefficient of variation (CV) of the values are also indicated.

All dogs fed diet A were able to increase their body weights during the
feeding trial; however, the increase in mean body weight between starting and
closing values was not significant (p > 0.05). The mean body weight of the dogs
fed diet B did not change between the start and the end of the feeding trial; ho w-
ever, four dogs lost some weight. Based upon the measured body weights, both
diets were considered appropriate for working dogs; however, diet A proved to
be somewhat superior to diet B.

Haematological and biochemical parameters of blood samples at the start and
at the end of the feeding trial are summarized in Table 2. All parameters fell within
the normal ranges suggested for dogs. Statistical evaluation of the data showed si g-
nificant increase (p < 0.05) in red blood cell count and haemoglobin level in dogs fed
diet A as compared to the starting values; however, packed cell volume also i n-
creased, which can partially explain this finding. There were no significant diffe r-
ences between the groups in mean biochemical values. On the basis of the haemat o-
logical parameters, serum alanine aminotransferase, urea and albumin values both d i-
ets were considered to be nutritionally complete for working dogs.

Acta Veterinaria Hungarica 48, 2000



"

HEGEDUS et al.

54

soll0 ] = NS 12w SUTLR]S =

& L &' ol L' il L il Bl A
ER e Tk i I'E FE LE 5 £ s
L ETE 5'CE §1E #HlE ot lE 5'1E E'LE WA
Ll i o'rE ore ey N e orog & Ul
Zll BT EL 0'Le 0Ll 049 0% (E 0l cl
Ll it e 0'ze [ It &'LE e 0 ¥l
£h R G g £t LY 2 §EE SRE 08y El
G L STLT 0z e L LR g 8L vl
L] EEE g SR £y EEY WEFE mye s 1L
fH WLt e oTe iy FLE FE orre o9y {H
il et S'FE 0L (57 e e S'CE 0y (&
e prare g
i3 “H Wl w2 I'a I'# R i L A
oF e &L I't 't L 6T I'e i s
L0l EE £'%E K €% GEE &L TEE BIE ey
L SHE '8E g Lt L3 ) LE 0ag )
L1 e e o e VRt ERE e nrag L
£l WEE orre e £Pi FLE ZE e O'LE 9
il st sE 5L gy FeL s s 0'rs 5
£l et s'sl 0y 0Ly it 0'Lg e il |3 t
I et s 0L 0ty 0Et e (L £t £
0l SFE SEE 0Fe L 0kt ST g #ig Z
S0 it 1 43 ong g ¥t SIE ST0E ET I
dreadl pea g

dﬁhﬁﬂwﬁ # L u g * £ 4 I EH|UIN 217y

12 Funpaag sy Fapmp sfop sa g (Jx) Siaw peg
I ge]

Acta Veterinaria Hungarica 48, 2000



55

FEEDING TEST FOR ASSESSING THE NUTRITIONAL ADEQUACY OF CANINE DIETS

LFGL

11 v

“

FE
13
€
9L
tf
kL
95
Fi
41

al

5L
LT
R

131

131

FE-5F
ez £
1 ol
g5 e
g9 Fs
£L LS
EF Bi
e TS
or e
' '
s o'
69 £
TIE L6l
@l 'l
i L
£ £L
HE &
£ €9
5F &8
s or
€L 68
wF B
w8 Y

s
1€
0%
£F
B
£
alkl
LS
{ir
L
fiF

13
Ll
L

L
fifr
ks
15
s
1%
ki
b

I'$E
#]
15
Lp
b1,
b1
31
L
e
Gt
1

Iz
zl

£

-,

S

18
15
ag
o
Bl

Tk

f'ts

FEFTE

G
i
Li
5%
Lt
Lt

S5-8L

&1L

5F
ay
LE
ir

e

¥
ir

ht

h

r

13 5
it
it
i1
kr
¥
L3
i
HF¥

08101
gal Tl
il Iz
91 L51
oLl 091
6E 4T
S8l 51
H1 §%1
s61 i |
LR #L1
| 1
51 ¥l
Fl ]
+ q
FLl i1
SL ¥
181 451
211 651
=81 L51
o8| 121
661 BT 1
oLl sFl
Tl L1

1L
L
0s°L
L
HE'E
HIH
by R
L5
I8
e
L

ELEL
Gl
nee
5L
HiH
[1ERY
1178
0L
£EH
Ly L
Fl

q-£

i
LLD
koL
ars
FE9
1%L
LiE
bl L
RIE
L
HLE

TG
RO
BI'L
Al
LIS
LS9
FI°L
1=
L
B9
s

I'6E
L'F

"%
sl
il
LU
ol
|
£l
sl
Esl

L'LE
LA

Fd |
fi'sll
|
e

£
£l
K

e
LA

Fi-9
SHTUILY JERAC
$ET A
&L as
ozl Ry
il |
L sl
Trl ¥l
i £l
1I'gl |
LRl ]
el ol
LA t
S popue
o'l Al
I'T 15
L'Fl ey
£l ®
26l L
sl 9
Ll 5
sl F
L9 L
el T
¥ 1
driead grag

dunpun  Sunmg  Suigsuny Suigers  Bungeng

&)
Uy

{younu)
Bl

(L) sy

SUTIIUILE JUILEY

[2,] Sumpon
[l Py

i

B AumEuny Auers Sugsiug Suiuerg

urgoyjdnmwag)

Bumprmy  Fumeng duigsiuyy Suidess

LT
122 poajq pay

(0,

P2 poa|g 2,

saop pr sayod Emegnong windss pur aamoeded panSagaeang|

T el

Acta Veterinaria Hungarica 48, 2000



56 HEGEDUS et al.

Discussion of the method

Which parameters to measure?

The general suggestions of the AAFCO feeding test (AAFCO, 1993) were
accepted; however, some modifications regarding the parameters to be measured
were applied. Each dog must be evaluated by a veterinarian at the beginning and
at the end of the feeding test for general health status as well as body and hair
coat condition, and comments shall be recorded. A body condition scoring sy s-
tem may be used to evaluate emaciated, thin, underweight, ideal, overweight,
heavy and obese animals (Fekete and Voros, 1994; Laflamme et al., 1995). Any
medication and the reason for its use must also be recorded. Less than 25% of
the dogs may be removed from the test for non-nutritional reasons. Pathological
examination must be conducted on dogs that die during the test.

Body weight measurements supply important information regarding the
overall nutritive value of the diets. If the nutritional claim is to be obtained for
adult maintenance, loss of weight or increasing obesity may indicate inappropr i-
ate energy density of the diet. In the case of working dogs weight loss should be
avoided.

Metabolic profile analysis can provide useful information for nutrition r e-
search studies, but interpretation of the values requires care and attention. The
haematological values and serum parameters are related to the general health of
the animals, however, diets may have some potential for changing metabolic
processes in the body (Rosenberg, 1994). Whether the deviation of a parameter
from the normal range is the consequence of an illness or that of the diet must be
established by a veterinary examination of the animal. Normal ranges of the p a-
rameters should be determined by examining a normal population of the tested
dog breed, using the results of the same laboratory to obtain compar able values.

The WBC count is an indication of intercurrent infection of the exper i-
mental animals. A normal leukocyte count shows that the animals are healthy.
RBC, haemoglobin and PCV values are related to the oxygen-carrying capacity
of the blood and thus to the overall vitality of the dogs. Serum alanine amin o-
transferase activity (ALT) may be an important measure of liver cell injury
which may be related to the diet. The overall protein nutritional status can be
monitored on the basis of the serum albumin levels; however, the slow turnover
requires that this parameter be evaluated at least at one-month intervals. Serum
urea may change according to quantitative and qualitative protein intake. If the
albumin levels are in the normal range, low serum urea values indicate high
biological value of the dietary protein.
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Rationed or ad libitum feeding

For assessing the nutritional adequacy of dog foods for growth and lact a-
tion ad libitum feeding is recommended, while for maintenance restricted fee d-
ing is more appropriate to avoid possible overeating and the development of
obesity. For working dogs both ad libitum and calculated feed intake may be
used according to their body condition.

Interpretation of the results

The diet is acceptable if no dogs show clinical or pathological signs of n u-
tritional deficiencies or excesses. If no control group is used, the average body
weight change in percentage of the starting weight should be zero minus the allo w-
ance for normal variation according to the one-tailed #-test at p = 0.05. If a test
group is compared with a control group, one-tailed two sample #-test at p = 0.05
should be used for detection of significant differences between the mean va lues.

No adult dog is allowed to change more than 15% of its initial body
weight. The same can be applied for the values of blood profile tests.

Conclusions

The nutritive value of dog foods claimed by the manufacturer as nutritio n-
ally complete and balanced can be best assessed by a feeding trial. The su g-
gested parameters for evaluating the effect of the diet are :

— general health status, body and hair coat condition;

— body weight change;

— haematological parameters (WBC and RBC count, haemoglobin, PCV);

— biochemical parameters in blood serum (alanine aminotransferase, urea,
albumin).

An at least eight-week feeding period is recommended for evaluating dog
foods for maintenance or work. If other claims are to be obtained (for growth or
for lactation), the whole physiological time period must be a ssessed.

This feeding trial protocol was tested with working dogs and proved to be
appropriate for monitoring the dogs’ nutritional status and for revealing diffe r-
ences between two diets. Thus, the test protocol can be recommended for use in
substantiating the nutritional claims of dog foods.
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