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E x a m i n a t i o n was m a d e of t he caloric v a l u e and chemical composi t ion 
of t he bodies of 20 individuals of Lepus europaeus, P a l l a s 1778, shot 
in December 1966 in cen t ra l Poland. It was found t h a t t he caloric va lue 
of b iomass of w in te r ha res is 1.874 kcal /g and is g rea te r t h a n t h a t given 
for smal l m a m m a l s . Wa te r 67.04%), ash in d ry (12.38%) and f r e s h m a s s 
(4.08%) and to ta l p ro te in contents (64.01% in dry and 11.10% in f r e s h 
t issue) a re s imi la r to the values of these indices observed in roden t s , 
w h e r e a s the bodies of t h e ha re s examined contain sl ightly m o r e f a t in 
compar i son wi th smal l m a m m a l s (19.41% in dry and 6.40%> in f r e s h 
mass) , t he caloric va lue of which is a lmost 9 kcal/g. 

I. I N T R O D U C T I O N 

T h e caloric va lues of the body of an imals p rov ide i n fo rma t ion of g rea t 
impor t ance to b io -energy invest igat ions. It is for this reason t h a t a r e la t ive ly 
l a rge a m o u n t of da ta on ca lor imet r ic m e a s u r e m e n t s of t he bodies of m a m m a l s 
can be found in l i t e ra tu re . In the m a j o r i t y of cases, however , these a r e inc iden ta l 
da ta obta ined f r o m bu rn ing only a smal l n u m b e r of indiv iduals (G o 11 e y, 1961; 
S l o b o d k i n , 1962; D a v i s & G o l l e y , 1963), bu t s tud ies based on ex t ens ive 
ma te r i a l and t ak ing into considerat ion seasonal var ia t ions in these indices (G o-
r e c k i , 1965) or the i r changes in the pos tna ta l deve lopment of an ima l s (M y r c h a 
& W a 1 k o w a, 1968) h a v e a l r eady appea red . 

Inves t iga t ions of t he chemical composit ion of m a m m a l s ' bodies w e r e f i r s t m a d e 
some t ime ago in r e spec t of both l abora to ry ( A s h w o r t h & C o w g i l , 1938; P a -
c e & R a t h b u n , 1945; F o w l e r , 1958; B a i l e y et al., 1960) and wi ld a n i m a l s 
( P i t t s , 1960; 1962; J a m e s o n & M e a d , 1964; H a y w a r d , 1965). Th i s ques t ion , 
which is of i m p o r t a n c e inter alia f r o m the aspect of hea t p roduc t ion a n d energy 
economy of the organism, has now been e labora ted f r o m both the me thod ica l a n d 
theore t ica l s t andpo in t s ( B r o z e k , 1961; B r o z e k & H e n s c h e l , 1961; M i t c h e l l , 
1962; H e n r y , 1965). 

Some in fo rma t ion on the caloric va lue and chemical composi t ion of t h e body 
of Lepus europaeus P a l l a s , 1778 is given by T i l g n e r (1949; 1950; 1953; 1953a), 
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but these da ta r e f e r to h a r e m e a t only. The h a r e is a very impor tan t an imal f r o m 
the economic point of v iew and a knowledge of its energy potent ia l is essent ial 
to the in tens ive ecological s tud ies being m a d e of this m a m m a l . On this account 
it was decided to inves t iga te t h e chemical composi t ion and caloric va lue of t he 
body and some of the in t e rna l organs of this species. 

II . M A T E R I A L AND METHODS 

The chemical composi t ion and caloric va lue of the body and some of the organs 
of L. europaeus w e r e de t e rmined by examin ing 20 ind iv idua ls (10 ^ ( j* and 10 9 9 ^ 
of th is species. All the an ima l s used for t he examina t ion w e r e obtained f r o m 
cen t ra l Po land and had been shot du r ing the f i r s t half of December 1966. Thei r 
a v e r a g e body weight was 4.0 kg. 10 h a r e s we re f i r s t cut up into smal l pieces, then 
passed th rough an electr ic mince r . In order to ensure t h a t the ma te r i a l was 
thorough ly minced and m i x e d each h a r e was passed th rough the mincer 3 t imes , 
using an increas ingly f ine chopper and mix ing the mince thoroughly each t ime. 
F ive samples w e r e t aken f r o m each of t he ha r e s p r e p a r e d in this way . A f t e r 
dissect ing t h e r ema in ing 10 an imals , the hear t , lungs, k idneys , s tomach, liver,, b ra in , 
p a r t of the muscles of t h e back of t he neck and uppe r leg, t he fa t su r round ing 
the k idneys and the skin w e r e excised for s epa ra t e invest igat ion. 

All the samples w e r e f i r s t ca re fu l ly weighed, then dr ied in a vacuum oven at 
a t e m p e r a t u r e of 65—70°C w i t h CaCls presen t . A f t e r t he m a t e r i a l had been dried 
it was weighed for t he second time,, ascer ta in ing in th is way the wa te r content 
of the f r e s h body and organs of t he ha r e . Calor ic va lue was de te rmined by 
bu rn ing samples 1.0—1.3 g in size in a Ber the lo t sys tem K L - 3 ca lor imeter . T h e 
ash content in t h e samples examined w a s de te rmined a t the same t ime f r o m the 
ma te r i a l b u r n t in the ca lo r imete r . T h e da ta obta ined m a d e it possible to ca lcula te 
t h e caloric va lue of 1 g of d ry mass , 1 g of dry mass wi thou t ash and also 1 g of 
b iomass ( that is, f r e sh mass) of t he ha re . 

Examina t i on was m a d e of the f a t and prote in contents in the bodies of h a r e s 
by m e a n s of analys ing p a r t of t he ma te r i a l f r o m each sample p r epa red for 
bu rn ing in the ca lo r imete r , in o rde r to de t e rmine the caloric va lue of the whole 
body of L. europaeus. The a m o u n t of f a t was de te rmined by t h e Puzanow method , 
also k n o w n as the Hannon and B a d u n or Besson me thod ( K r a u z e et al., 1966). 
It consists in double ex t rac t ion (by s t eam and condensed solvent) by pe t ro l eum 
e ther wi th the addi t ion of e thyl alcohol, of m a t e r i a l placed in a glass vessel wi th 
a foam glass bot tom. The r equ i r ed t ime for a d e q u a t e ex t rac t ion had been de-
t e rmined ear l ier on by e x p e r i m e n t as t h r ee hours . Longer ex t rac t ion did n o t resu l t 
in any d i f f e rences in the we igh t of t h e sample . The a m o u n t of pro te in in the body 
of a h a r e was def ined by the K j e l d a h l method , minera l i z ing the m a t e r i a l on 
electr ic f i r ebr ick stoves and de t e rmin ing n i t rogen in a P a r n a s - W a g n e r a p p a r a t u s . 

All resu l t s w e r e s ta t is t ica l ly e labora ted , ca lcula t ing the mean va lues and 
descr ibing t h e m by conf idence in te rva l s based on t h e va r i ab le t. Mean va lues 
calcula ted for ma le s and f e m a l e s w e r e compared by m e a n s of t h e i - S t u d e n t test . 
No s ta t is t ical ly s igni f icant d i f f e rences w e r e found in any of the cases. 

I I I . DISCUSSION OF R E S U L T S 

The caloric values of the whole body are given in table 1, and of the 
different organs of L. europaeus in table 2. The results obtained justify 
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the statement that the caloric values of the body of the hare are 
very high in comparison with other wild mammals. Caloric values of 
mammal tissues are generally very similar and therefore G o 11 e y (1961) 
suggests accepting the mean energy value of 1 g of biomass of the body 
of wild mammals as 1.4 kcal/g for ecological investigations. G o r e c k i 
(1965), on the basis of his comprehensive examinations of 5 species of 
rodents and insectivores, postulates raising this index to 1.5 kcal/g. The 
caloric value of 1 g of biomass of the European hare is higher than the 

Table 1. 

Mean (± S. D.) caloric va lues of the E u r o p e a n ha re body. 

No. of No. of Dry mass A s h - f r e e mass Biomass 
an imals s amples (cal/g) (cal/g) (cal/g) 

10 50 5684.82 ± 100.52 6492.60 ± 85.20 1873.85 ± 32.0 

Tab le 2. 
Mean w a t e r and ash contents and caloric va lues of some in t e rna l organs 

of European hare . 

Wa te r 
content 

Ash content Caloric value Caloric value 
Organ Wate r 

content (in pe r cent (cal/g) (cal/g) Wa te r 
content of d ry mass) of d ry mass of a s h - f r e e mass 

Hea r t 75.93 ± 0.76 4.03 ± 0.34 5944.70 ± 263.96 6188.11 ± 268.69 
Lungs 75.68 ± 1.15 4.03 ± 0.79 5773.05 ± 97.16 6018.51 ± 113.44 
Liver 73.06 ± 2.74 3.86 ± 0.69 5754.74 ± 187.20 5986.08 ± 110.10 
Kidneys 75.47 ± 2.68 5.01 ± 0.27 5760.54 ± 304.73 6075.06 ± 213.19 
S tomach 80.93 ± 1.27 3.81 ± 0.59 5867.13 ± 194.32 6104.93 ± 208.13 
Muscle (neck) 73.37 ± 1.60 3.31 ± 0.48 5620.52 ± 168.79 5814.40 ± 192.40 
Muscle (hind legs) 72.51 ± 1.62 3.68 ± 0.35 5601.32 ± 120.69 5815.78 ± 141.71 
B r a i n 74.69 ± 2.81 5.99 ± 0.81 6921.47 ± 162.21 7553.27 ± 178.93 
Adrena l fat — 0.95 ± 0.57 8868.85 ± 185.67 8952.78 ± 143.68 
Skin — 1.99 ± 0.46 4960.57 ± 168.42 5063.57 ± 183.02 

values given by these authors, being 1.874 kcal/g. Comparison of the 
data obtained for the hare and G ó r e c k i's data (1965) shows that the 
caloricity of 1 g of dry mass of L. europaeus is almost 1000 cal. higher 
than the analogical value calculated for rodents caught in the winter. 
It is true that G ó r e c k i (1965) found that there are seasonal variat-
ions in the value of this index in the species of animals he investigated, 
but even the maximum caloric value of dry mass of summer, adipose 
Apodemus agrarius ( P a l l a s , 1771) is almost 300 cal/g lower than that 
of the hare. 
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T i l g n e r (1949; 1950; 1953) gives some information on the calorie 
value of the hare but they refer only to hare meat. The author states 
that the caloric value of 100 g pure hare meat is about 100 kcal, but 
calculations made on the basis of burnt muscles of the upper leg and 
back of the neck (Table 2) point to the energy value of the meat of this 
mammal being higher. The caloric value of 100 g of meat of the animals 
examined is about 146 kcal, whereas T i l g n e r (1949; 1950; 1953) gives 
136 kcal for roasted hare meat, that is, meat containing far less water. 

The remaining data describing the caloricity of some of the organs of 
L. europaeus (Table 2) cannot unfortunately be compared with the cor-
responding indices for other species of wild mammals, as there is no 
relevant information on this subject in the literature to which I had 
access. The caloricity of the majority of the organs of the hare which 
I examined is very similar, being approximately 5.6—5.7 kcal/g of dry 
mass. The myocardium is distinguished by a higher energy value (5.9 
kcal/g) while that of the brain (6.9) is even higher but the caloricity index 
of the skin integument is lowest (about 5.0 kcal/g). 

Table 3. 
Gross body composit ion of Lepus europaeus. 

No. of 
an ima l s 

No. of 
samples 

W a t e r 
con ten t 

(in pe r cent) 

Dry mass 
content 

(in pe r cent) 

Dry mass composi t ion (in pe r cent) 
No. of 

an ima l s 
No. of 

samples 
W a t e r 

con ten t 
(in pe r cent) 

Dry mass 
content 

(in pe r cent) Ash Fa t P ro t e in 

10 50 67.04 ± 0.59 32.96 ± 0.31 12.38 ± 1.00 19.41 ± 1.71 64.01 ± 2.99 

Data describing the chemical composition in percentages of body of 
winter hares are given in table 3. When these results are calculated for 
fresh mass we find that the body of a 4 kg hare contains 2681.6 g of 
water (67.04%), 163.2 g of ash (4.08%), 255.9 g of fat (6.40%) and 844.2 g 
of protein (21.1%). Unidentified components form only 1.38% of the body 
weight of the animals examined. 

Water content in the body of L. europaeus is very similar to the amount 
of water observed by G ó r e c k i (1965) in 5 species of small European 
mammals, and by H a y w a r d (1965) in 6 geographical American breeds 
of Peromyscus. The percentage of ash content in the dry mass of hare is 
also very similar to the value obtained by G ó r e c k i (1965) for rodents. 
Fat content in the body of the animals examined is relatively high, form-
ing 19.5% of dry mass, that is, 6.4% of the fresh body of a hare. This fat 
has at the same time a high caloric value of approximately 9 kcal/g. This 
large amount of highly caloric fat may account for the high value of the 
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caloric equivalent of 1 g of biomass of the animals examined. This is 
probably a store of fat accumulated earlier and used to produce heat 
during the winter conditions unfavourable to this species. This is indicated 
by its distribution which is almost entirely confined to the kidneys. The 
fat content observed in the body of L. europaeus is slightly greater than 
that given by H a y w a r d (1965) for Peromyscus and far higher than 
the values obtained earlier by T i l g n e r (1949; 1950) when examining 
the bodies of hares. Conversely the percentage of protein content in the 
body of whole hares (21.1%) is slightly lower than that observed by 
T i l g n e r (1949; 1950) in the bodies of hares. On the other hand the 
amount of protein obtained in the present investigations in the body of 
L. europaeus is very similar to the data obtained by P a c e & R a t h -
b u n (1945), M i t c h e l l (1962) and H a y w a r d (1965) for both wild 
and laboratory animals. 
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A n d r z e j M Y R C H A 

WARTOŚĆ K A L O R Y C Z N A I S K Ł A D C H E M I C Z N Y CIAŁA Z A J Ą C A S Z A R A K A 

Streszczenie 

Zbadano war tość kaloryczną i skład chemiczny ciała 20 osobników Lepus euro-
paeus P a l l a s 1778, odstrzelonych w grudn iu 1966 r . na te ren ie Polski Cen t r a lne j . 
S twierdzono, że war tość ka loryczna b iomasy za jęcy z imowych wynosi 1,874 kca l /g 
i jest większa od p o d a w a n e j dla d robnych ssaków. Zawar to ść wody (67,04%), popio-
łu w suche j (12,38%) i świeże j mas ie (4,08°/o) oraz b ia łka ca łkowitego (64,01% w su-
che j i 21,10% w świeżej tkance) są podobne do war tośc i tych wskaźn ików obse rwo-
w a n y c h u gryzoni. Ciało badanych za jęcy zawiera na tomias t nieco więcej , w p o r ó w -
n a n i u z d robnymi ssakami , t łuszczu (19,41% w suche j i 6,40% w świeżej masie) , k tó -
rego war tość ka loryczna wynosi p r a w i e 9 kcal/g. 


