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Physico-Chemical Properties and Composition of Venison in Deer Breeds. Kil-Wang Lee. Department
of Animal Science Miryang National University, Miryang 627-702, Korea — This study has been performed
to examine physico-chemical properties and composition of venison in Deer breeds. According the
results, moisture content in the venisons ranged between 74% and 75%, and there were no significant
differences among the breeds, or among the cutting parts. Fat content in the meats was estimated as
less than 1% except in loin, protein contents was estimated as more than 22%, and ash content was
estimated as more than 1.5%. For the contents of inorganic material in the loin, Fe content was
higher in Elk than in other breeds, the contents of Cu’’, Mn’*, K*, Mg’* and Ca’" were higher in
Red deer than in others, and the contents of Fe’*, K*, and P* were  higher in Sika deer than in others.
For the contents of inorganic material in the leg, the contents of Cu’*, Zn**, K, C&°" and Mg were
higher in Elk than in other breeds, the contents of Fe’” and P* were h1gher in Red deer than in
others, and the contents of Cu”* and Fe’* were higher in Sika deer than in others. Amino acid con-
tents in the venison alanine, proline, glycine, lycine and histidine were highly contained. and the
contents of asparagine, cysteine, isoleucine and threonine were low. For the differences of amino acid
contents among the breeds, the level was the higher in Sika deer than than those of others. For the
fatty acid in loin, the contents of myristic acid, oleic acid and linolenic acid in Sika deer were higher
than those of others, the contents of myristic acid, palmitoleic acid, oleic acid and arachidonic acid
in Red deer were higher than those of others and in Elk, the contents of palmitic acid and stearic
acid were higher than those of others. For the contents of unsaturated fatty acid and polyunsaturated
fatty acids, the level was higher in Red deer than those of others. For the fatty acid in leg, the
contents of oleic acid, linolenic acid, linolenic acid and arachidonine acid in Sika deer were higher
than those of others, the contents of myristic acid, palmitic acid, palmitoleic acid and oleic acid in
Red deer were higher than those of others and in Elk, the contents of stearic acid and linolenic acid
were higher than those of others. For the contents of saturated fatty acid, the level was lowest in Sika
deer. For the contents of unsaturated fatty acid and polyunsaturated fatty acids were respectively
highest in Sika deer. Comparing the contents inorganic materials between loin and leg, the con-
centrations in leg were generally higher than that of loin.
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lipidg AAS}HAHB3 & 35S 3F) 3¢ B2 S
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Sweden)2 B35t

B8 frE Foled 34
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Table 1. GLC condition for analysis of fatty acid

Items Condition

Column Allech AT - Silar capillary column
30 mx0.32 mmx0.25 pm
Initial Temp ; 140°C, Final Temp ; 280C
Injector Temp : 240°C Detector Temp ; 250C
Programming Rate : 27C/min

Detector Flame Ionization Detector
Carrier Gas He
Flow Rate 50 ml/min

Split ratio 100:1
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9111, Sika deer?] wjz] Aol = alanine, glycine, proline
o] 20,08, 0.7 mg/100 go. 2 FfHFo] whoH, tE
ol = alanine, glutamic acid, lysine ©] 1.8, 0.9, 0.7 mg/100
g2 2 gFo] =:stth Red deer?] ®jH 7ol alanine,
proline, lysine 5] 2.7, 1.5, 1.4 mg/100 g & &&Fo] =%
on, 24 T390 ¥ = alanine, proline, leucine F
o} 29, 1.1, 05 mg/100 g2 &3] Egkrh Eke) vj3 3
Z ol & alanine, lysine, histidine 5] 14, 0.7, 0.5 mg/100 g

Table 2. Comparison of composition of venisons in three deer species (%)

Elements Treatments Water Crude fat Crude protein Crude ash
Breed
Ik Loin 748 0.3 229 16
Leg 75.1 0.3 229 22
Loin 746 03 228 26
Red deer Leg 738 09 24 17
. Loin 74.0 18 220 1.6
Sika deer Leg 74.7 0.2 25 17
Table 3. Composition of free amino acids of venison in three deer species (mg/100 g)
Amino acids Sika deer Red deer Elk
Loin Leg Loin Leg Loin Leg
alanine 1.2 1.8 2.7 29 14 1.6
arginine 04 0.5 0.6 05 0.3 0.3
asparagine 03 04 0.2 0.3 0.2 02
asparatic acid 0.3 0.2 0.4 05 0.4 03
cysteine - 0.0 0.0 - - -
glutamic acid 0.3 0.9 0.3 03 0.2 0.3
glycine 08 0.7 04 05 0.4 04
histidine 05 0.3 0.5 0.5 0.5 04
isoleucine 0.3 03 0.2 0.3 0.2 0.2
leucine 0.6 0.6 0.5 0.5 0.3 0.3
lysine 05 0.7 14 0.5 0.7 04
methionine 0.2 0.2 0.2 0.2 - -
phenylalanine 0.5 03 0.4 04 0.2 0.2
proline 0.7 0.5 1.5 11 0.3 0.3
serine 03 05 0.4 04 0.3 0.3
threonine 0.3 04 0.3 03 0.2 02
tyrosine 0.4 04 0.4 04 0.2 0.2
valine 04 0.5 0.3 04 0.3 0.3
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o2 o] &9y, UEZo & alanine, glycine, lysine 5
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Table 63} 22t} A HkAF Z A2 myristic acid7} Elkol] 2] 4
o2 A FHEo don, palmitic acide= Elkel] 3752
7} ¥9ta1, Sika deer, Red deer 0] 9]t} palmitoleic acid

€ Red deero] 792 7% 2ol F&E] AT, FolatA
% magaric acide Elk7F #5812 Q1%l2H, stearic acid&
Elkel) 718 2o] &850 glath 2#1} oleic acide Elkd
gf-Zo] 718 Ao, linoleic acide FF 7t #93 2
o7} vheh Al k). linolenic acid+= Sika deer?} 7}% =
gtoH, Elkol M= WA A 29t arachidonic acide) &
2o Red deer’t 1352 714 Zgtt E2¥z A¥Ed,
Sika deer= myristic acid, oleic acid, linolenic acid9] &3k
o] #9131, Red deer= myristic acid, palmitoleic acid, oleic
acid, arachidonic acid®] ##o| %gko¥, Elke palmitic
acid, stearic acid®] o] =t} L3 Aukrle e
Elk7} 744 B33, EXsAatsd bgF X8 ARt
stzF2 Red deer’} 7} &9t

Argarlde R G AQ21%) A w2 A(1.2%)9
FFS AL A3, b BX} Agae) gEF di
Ve AAAE 53] TR Aok g vk Y2 A
17109 EX3 ARibe 303% 3 Tol1, thEEEs A
FAe 196%2n B A7 A AAE BRI ATH24,
589

CHEI2C] Xigtat &tat

Assel gEa zo ZH & Table 73 2om,
] myristic acid7} Red deerd] #2822 o] &f5 o]
ANoH Sika deer, Elke] <o}3it). palmitic acid= Red
deerd] 3452 7P¢ B3k, Elk, Sika deer $o]$ic}. palmi-
toleic acide= Red deerd)] 942 7}4 wo] 450 U,
Eo]8}Al £ magaric acide Elkgt 34312 g19eH, ste-
aric acide Elkol 2228 714 2ol 3+8-50] g9t zevt
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Table 4. Composition of minerals of loin in three deer species (ppm)

Breed Loin
ree cu® Fe’~ Mn?" Znt K ca* Mg P
Elk 20+03% 456%23% 03+00° 254429 25706+67.7° 852+58  2158+58  18683+47.1
Red deer 4931.0%  364%22°  12+02% 262252  27231+1785"%  1189+53%  2301£174 19935%62.9
Sika deer 29+08%  487+50°  04x02° 258+14 28509+848" 746113.0° 224938  2011.6+9L1
AP . Means+SD within row with different superscripts are significantly different (p<0.05).
Table 5. Composition of minerals of leg in three deer species (ppm)
Breed Leg
ree cu” Fe’” Mn’* Zn”” K ca’” Mg~ P
Elk 48+08"  405+41®  04+01 386=04% 317044431 937421  2479+138 20364+885
Red deer 36204°  511+45 04x01 245+22%  30239+1953 779+53°  2411+124 21327878
Sika deer 40+04"  468+54*®  04+01 326+60% 3072.1+198.9 596+158° 2333+87  2130.8+354

A8 . Means+SD within row with different superscripts are significantly different (p<0.05).



Table 6. Composition of fatty acids of loin in three deer
species (%)
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Table 7. Composition of fatty acids of leg in three deer
species (%)

Fatty acid - Loin Fatty acid - Leg
Sika deer Red deer Elk Sika deer Red deer Elk

C14:0 3.0+04" 3.0+03" 07£01" C14:0 14%01° 41+06" 0.5%0.0°
C15:0 - - 09+0.1 C15:0 - - 08+0.1
C16:0 312+11° 2784.0.6 375+1.2" C16:0 225+0.8° 345107 287+11°
Cl6:1 56+0.7° 79410 42+02° Cl6:1 42+06° 94+26° 34+05°
C17:0 - - 0.7x01 C17:0 - - 08+0.0
C18:0 157426 13.0+1.2° 231+07% C18:0 128+13° 137+43° 222405
C181 244+47" 216+1.1% 17.0+1.6° C18:1 26.0+2.0* 09+£19* 15.9+0.8°
C18:2 112422 11.8+0.7 11.3+1.0 C182 164+19" 8.0+1.2° 165+1.3"
C183 15+01% 14+01° - C183 1.8+01* 14201° -
C20:4 74+34° 135+1.2* 48+05° 203 - - 0.9+01
SFA 499 438 62.8 C20:4 151+0.7% 6.0+0.7¢ 103+08°
USFA 50.1 56.2 372 SFA 36.7 523 53.0
MUFA 30.0 295 212 USFA 63.3 477 470
PUFA 201 26.7 16.0 MUFA 302 323 19.3

Y PUFA 332 155 27.7

"~ : Means*SD within column with different superscripts are
significantly different(p<0.05).
C14:0(myristic acid), C15:0(pentadecenoic),
C16:0(palmitic acid), Clé:1(palmitoleic acid),
C17:0(magaric acid), C18:0(stearic acid), C18:1(oleic acid),
C18:2(linoleic acid), C18:3(linolenic acid),
C20:4(arachidonic acid).
SFA(Saturated fatty acid) : C14:0, C15:0, C17:0, C16:0, C18:0
USFA(Unsaturated fatty acid) : Cle:1, C18:1, C18:2,
C18:3, C20:4
MUFA(Monounsaturated fatty acid) : C16:1, C18:1
PUFA(Polyunsaturated fatty acid) : C18:2, C18:3, C20:4

oleic acide Elkol] & 3Fo] 714 A gl o, linoleic acide=
Red deerdl AA #H=o] A linolenic acide Sika
deer7} 713 Eotow, EkoMe A=A &t 1y,
dihomo-v-linolenic acid:= Elke| A%t BAE At} arachidonic
acid®] & Sika deers} 15.12 714 2t ET2yg 4
HKR Y, Sika deer= oleic acid, linoleic acid, linolenic acid,
arachidonic acid9] #aFo} £33, Red deer= myristic acid,
palmitic acid, palmitoleic acid, oleic acid®] ¥eko] Egto

A% . Means +SD within column with different superscripts are
significantly different (p<0.05).
C14:0 (myristic acid), C15:0 (pentadecenoic),
C16:0 (palmitic acid), C16:1 (palmitoleic acid),
C17:0 (magaric acid), C18:0 (stearic acid),
C18:1 (oleic acid), C18:2 (linoleic acid),
C18:3 (linolenic acid), C20:3 (dihomo-y-linolenic acid),
C20:4 (arachidonic acid).
SFA (Saturated fatty acid) : C14:0, C15:0, C17:.0, C16:0, C18:0
USFA (Unsaturated fatty acid) : C16:1, C18:1, C18:2, C18:3,

C20:3, C20:4

MUFA (Monounsaturated fatty acid) : Cl16:1, C18:1
PUFA (Polyunsaturated fatty acid) : C18:2, C18:3, C20:3, C20:4

=2

uhAbe] ke Sika deerrl 713 H1, BEE A WA

A
0% EX3 Aol e Sika deer’t M w3

wal oI B
Table 82 =59 #3 ol:o]
=49 fe] ol I3

q% S Uehd Aol
a'e& 60~70 ppm9] $3Z0]

o, Elki stearic acid$} linoleic acide] &3Fo] =gt} L 3} %31, Sika deer$} Red deer— EHEI:MH ol g5 A
Table 8. Composition of free metal ion of venison in three deer species (ppm)

Elements N . 9. 9.

Breed Treatments Na K Mg Ca

Sika deer Loin 64.5 507.4 29.7 27

Leg 74.6 532.6 29.7 43

Loin 70.1 4848 335 33

d

Red deer Leg 720 555.2 340 33

Elk Loin 64.2 5234 314 25

Leg 52.9 548.0 344 22
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A B2 go] Fiso) AT, Ge FFELS R
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< 2E §F90A alanine o] £A YEldy, T2 E
Sika deer’} 7} EA it

A Bod FU1E &3 w)HATo)A Red deerr}
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€ Red deer7} Cu™* & &o] Bgba, Fe*' & ElkolA] @7 U
ER T ARESo) AT 9 At 242 myristic acid7}
Elke] #9202 A FfEo] AR 2w, palmitic acide
Elkol) 3752 7}3} %k, Sika deer, Red deer 4=0]QQt}

AbE5o dEE Fo At 24 & myristic acid7} Red
deerd)] frojAH o2 o] F459 42 Sika deer, Elk)
ol Atk palmitic acide= Red deerd)) 3458 7} 297,
Elk, Sika deer £o]9)th.

=59 fEdolee U H o2 e Yo Lo] g5
o] AL FF FFINE F=A olE Ho)x) Lyt

14.

2]
Fo
ra

i

- AO.AC 1990. Official Methods of Analysis (15th ed.).

Association of Official Analytical Chemists, Washington,
D. C

. Drew, K. R. and D. L. Seman. 1978. The nutrient content

venison. Proceedings of the Nutrition Society of New
Zealand. 12, 49-55.

. Folch. ]., Lees, M. and G. H. Sloan-stanley. 1957. A simple

method for isolation and purification of total lipids from
animal tissues. J. Biol. Chem., 226, 505.

. Manley, T. R. and D. A. Foress. 1979. Fatty acids of meat

lipids from young red deer (Cervus elaphus). Journal of
the Science of Food and Agriculture, 30, 931-947.

. Maria, A. P., M. M. Vittorio, B. Giuseppe, M. Tiziana and

B. Carla. 2003. Cured products from different animal spices.
Meat Sci. 63, 485-489.

. Sanudo, C. and M. Alofonso. 1998. Small ruminant pro-

duction systems and factors affecting lamb meat quality.
44th International Congress of Meat Science and Tech-
nology, Barcelona, Spain. Meat science, 49(1), 29-64.

. Wilson, P. R, 1. H. Walker. 1991. Field Evaluation of

Melatonin Implants to Advance the Breeding Season in
1-Year-Old Farmed Red Deer Hinds. New Zealand Vet-
erinary Journal 39, 23-28,

. Witte, V. C,, G. F. Krause and M. E. Baile. 1970. A new

extration method for determining 2-thiobarbituric acid
values of pork and beef during storage. Journal of Food
Science. 35, 582.

- I 1957, B o) BERE (R R I, A T8, 18, 105.
10.
11.
12.
13.

TEE. 1997, A4 FoAHZ &3 ALY dPAL
A5 2000 AFE7127) FEAEA.

AR, 1999, AAEAS T Ba). QAETAL

TR, A, 1Y), AN, AIB. 1988 AR 7]2k)
e 59 Aedst L 289 dews) d25488).
30(9), 561.

AT 1988, A4 TR FEAL



