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=Abstract=

Studies on Lipids and Proteins of Rabbit Meat
I. Emphasis on lipid component of rabbit meat

Yang Cha Lee (Kim) and Hong Seok Ahn

Department of Food and Nutrition, College of Home Economics

Yonsei University, Seoul, Korea

Among animals, the rabbit is known to be affected most sensitively by dietary changes and
to be most susceptible to atherosclerosis. The exact reason is still unknown as to whether the
primary cause is intrinsic (tissue itself) or extrinsic such as a blood factor which could be
influenced by various dietary means. It is of utmost importance to check the nutritional quality
of rabbit meat before it is accepted and adapted as a daily food item.

To evaluate nutritional quality of rabbit meat, studies on various aspects of lipid components
were carried out in comparison with other animal meats such as beef, pork and chicken also
included in the study was the question whether the cooking and storage conditions influence
the composition of fatty acids and cholesterol level.

Some results and findings are listed below: ,

1. The content of linoleic acid (18: 2), one of the essential fatty acids, was much higher
in rabbit meat compared to the other meats. The percentages of this polyunsaturated fatty
acids, was much higher in rabbit meat compared to the other meats. The percentages of this
polyunsaturated fatty acid in terms of total fatty acids were 37.3%3.7, 5.9, 14.5, and 21.9%
for rabbit, beef, pork, and chicken respectively. The degree of unsaturation was high not only
in meat but also in liver and adipose tissue of rabbit. The values of iodine number, the indication
of degree of unsaturation, were known to be 102~107, 32~47, 46~67, and 55~77 for rabbit,
beef, pork, and chicken respectively. Such a high proportion of this polyunsaturated fatty acid
contained in rabbit meat could be harmful due to their peroxidation effect.

2. A small amount of lower (short chain) fatty acids was isolated from rabbit tussues, which
were not observed in other animal’s tissues. The significance of this small amount of short chain
fatty acids contained in rabbit meat remained an open question. .

3. The concentration of total cholesterol in rabbit meat was similar to that of otherr but the
content of esterified cholesterol was higher in rabbit meat. This was probably due to the perference
of cholesterol to esterify with unsaturated fatty acids. By roasting the percentage of polyunsa-

turated fatty acids was decreased while saturated palmitic acid was proportionally increased.
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4 The composition of fatty acids were affected more by dry heat than moist heat. More

research should be pursued to improve methods of preservation and storage to prevent possible

peroxidation and rancidity problems of rabbit meat. In the meantime, the public should be

informed to eat fresh rabbit meat and not to store it for a long period of time.

This study was supported by the Ministry of Science and Technology in Korea.
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O Ak FF:ARE dAF Hgsk 102°Cell
A 4A 7+ A FA7) T soxhlet extractor o] 2¢] ethy-
lether & 2447+ Fat F&34cl.

@ Auak FEO 358 A& 0.5N alcoholic
KOH (potassium hydroxide in methanol) -&<of 4]
saponify A]7l % Np7}& 2 alcohol & FWAHh, =
F A g SR £9AA HSO 2 A43AA
23 AYA-E 353514 vh Ether 3294 54 Na,
SO, 2 46E AZAZ F desiccator Eol} A kAl 3]
Zke] ether & A|Adhed = kil dglv)

® A ul4rY methyl ester AW @ 2 uFiE 50~
125 ml flask o] Y& ¥, BFeCHOH A kg 42k
7kl 227 AFE 4T F 2~5ml 9 heptane-§ 4
L 1E7 o shd ke whRR F =33 NaCl $3¢
7131 4] methyl ester ¢ heptane -24o] float = A3
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A 71 F4 A e (KIST 2440,

@ A14FALe]  methylester ¢  gas-chromatography:
R ukAke] G.C. E-A 4] varian aerograph 204-1C &
A48+ k. Column & ZOX% inch ¢l stainless steel
24 5% FFAP (fatty acid phage) 2 coating © 80/
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100 mesh chromosorb W & pack 3giv}. Injector
temp. 9} detector temp.= ZF7F 230°C of 240°C Y2
carrier gas 2 helium o] A}-£-= ¢},

2) Thin Layer Chromatography (TLC)0| 2J
gt [urel 2 '

© Auke F% A H2EL Folch 3194 F3lge
=, olv] FuiFFEd HAA AL 60L(shaking FE=
110 osc/min.) .2 AR 3} AATH
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*TLC plate: 20x20cm ¢l Fu}&d 4] -F= Pl silica
gel G (Merck A AAF) 30g 3 FFF 60ml-& &
o 250p FA 2 Tg 2k F AEA 105°Cal4 14
A E #AysiAge

*Solvent system?!3; Al 2 LML 0.1~0.2mi¥d A
gk &, hexane, ethyl ether, acetic acid & 70:30: 1
g wig2 TFE LA A ‘3%‘4

*Identification!®: N7t B F {702 L
FEW I jodine vapor 2 4AAA F Xubd HAE H
RS

3> Cholesterol A &
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A Ay

@ Total cholesterol 9] ek : A% ApAg 43
0.1ml-¢ Ny7t&2E AFAF F acetic acid 0.8ml &
AR E LA A acetic anhydride 4 ml, sulfuric acid
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ow, 219 odg] ATAS 5te] tallow ¢ lard 4
2 g ukako| oleic acid alo] & A Ye'®. Linoleic
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qx AAT 477 HAUA gken, Agriculture
research service?® (USDADel A &3 Al 434
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9l 7ro] E7laLrlel] polyunsaturated fatty acid &) &
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Asye] FAlge] gomz 7 A ARAd #g A
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283 AR ke 24 capric acid (10 0) lauric
acid(12 : 0O myristic acid(14: DFE EA R0 &
ko) 40 g AR Jebd ok

Table 1. Comparison of Fatty Acid Compositions of Fats Contained in Various Meats

Fatty Acid Percentage of Total Fatty Acids

Meats 10:0 12:0 14:0 16:0 18:0 18:1 18:2 18:3 20:0 20:4
Rabbit* 0.5 0.2 1.2 20.1 8.4 2.8 3.3 46 0.4 1.4

+0.7 +0.3 +0.05 2.1 #0.2 0.2 +3.7 +3.7 £0.02 0.4
Beef — — 219 2.0 233  40.4 59 L& o — 0.7
“Pork — — 1.7 285 123 3.7 4.5 L1 0.5 1.8
Chicken — — 07 243 109 3.8 219 0.9 0.8 2.8
a, Mean=S.D.
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Table 2. Comparison of P/S Ratios of Fats Contained in Various Meats

Fatty Acid Percentage of Total Fatty Acids
Saturated F.A. Oleic Acid Polyunsaturated . . Y
Meats (S) (18: 1) F.A. (P) P/S Ratio TIodine Value'®
Rabbit 30.9 25.8 43.3 1.4 102~107
Beef 51.5 40.4 8.1 0.2 32~ 47
Pork 42.9 39.7 17.4 0.4 46~ 67
Chicken 36.5 37.7 23.3 0.6 55~ 77
Table 3. Fatty Acid Compositions of Fats Contained in Rabbit Tissues®
Fatty Acid Percentage of Total Fatty Acid (Wt. %)
. 10:0 12:0 14:0 16: 0 18:0 18:1 18:2 18:3 20:0 20:4
Tissues Capric  Lauric Myristic Palmitic Stearic Oleic Linoleic Linolenic Arachid- Arachi-
Acid Acid Acid Acid Acid  Acid Acid Acid ic Acid donic
Acid
Meat 0.5 0.2 1.2 20,1 8.4 25.8 37.3 4.6 0.4 1.4
+0.7 +0.3 +0.05 £2.1 +0.2 +£0.2 +3.7 +3.7 +0.02 £0.4
Liver 80. 1 0.1 0.3 19.9 14.7 12.2 33.7 3.02 0.7 9.0
+0.0 =+0. 02 +0.3 +7.9 +1.1 #0.9 +5.0 +0.8 +0.5 +3.4
Adipose Tissue 0.02 0.03 1.5 21.6 8.2 24.6 38.6 4.8 0.5 0.2
=+0.01 +0.01 +0.07 =*1.5 +2.3 £2.0 +1.5 +1.4 +0.09 =0.05
a. Mean=+S.D.

Table 4. Effect of Cooking Conditions on the Fatty Acid Compositions of Fats Contained inRabbit Meat®

Fatty Acid Percentage of Total Fatty Acids
Cooking . . . . . . . . . .
Conditions 10:0 12:0 14:0 16:0 18:0 18:1 18:2 18:3 20:0 20.4'
Raw 0.5 0.2 1.2 20.1 8.4 25.8 37.3 4.6 0.4 1.4
+0.7 +0.3 +0.056 2.1 +0.2 0.2 +3.7 +3.7 +0.02 0.4
Boiling 0.07 0. 06 1.2 21.5 9.3 25. 2 34.7 6.3 1.2 1.8
+0.06 £0.03 0.3 +4.7 +2.9 3.5 +3.4 +1.1 +0.8 +2.6
Roasting 0.2 0.3 1.5 27.2 8.7 28.8 28.3 2.3 2.0 0.8
+0.3 +0.2 +0.4 +5.5 +4.0 *£I.5 +1.9 =£1.0 +2.3 +0.5
Frying 0.01 0.01 0.4 15.6 5.1 24.5 46.3 7.0 0.6 0.4
=0 +0 +=0.3 +2.4 +0.2 0.5 +2.2 0.4 +=0.1 +0.2
a. Mean=+S.D
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Table 5. Effect of Freezing on the Fatty Acid Compositions of Rabbit Meat and Liver

Fatty Acid Percentage of Total Fatty Acids
. 10:0 12:0 14:0 16:0 18:0 18:1 18:2 18:3 20:0 20:4
Tissues
Fresh® 0.5 0.2 1.2 20.1 8.4 25.8 37.3 4.6 0.4 1.4
Meat +0.7 +0.3 £0.05 +2.1 0.2 +0.2 £3.7 +£3.7 4002 0.4
Frozen — — 1.4 25.0 9.0 . 25.3 32.2 6.4 0.28 0. 46
Fresh?; 0.1 0.1 0.3 19.9 14.7 12.2 33.7 3.02 0.7 9.0
Liver +0.08 =+0.02 0.3 +7.9 +1.1 0.9 +5.0 +0.8 +0.5 +3.4
Frozen  — -~ 0.15 13.32  2L.74 1262 40.80  3.79 — 7.57
a. Mean=+S.D.
Table 6. Comparison of Cholesterol Contents of Various Animal Meats®
Cholesterol Content Lipid Moisture
Meats Content Content
Total Free % Cholesterol
mg/100g Wet Wt. mg/100g WetWt. Ester® g/100g Wet Wt.  g/100g Wet Wt.
Rabbit 65.3+10.6 ) 35.7%6.7 45.3 2.94+1.5 77.8+1.8
Beef 64.4+16.3 54.1+18.5 16.0 6.84+4.5 72.9%2.2
Pork 77.5+124.5 64.1+18.9 17.3 3.74+0.6 75.8+2.0
Chicken 93.9+10.9 90.6+11.7 2.9 1.92%0.9 78.720.8
2, MeanZS.D.

b, Obtained by substracting the amount of free cholesterol from total cholesterol content.

palmitic acid ¢} oleic acid 7} #lej oz S48 & 2
o Fx ¢rh. Fryinge & 4+
<} linolenic acid & X7} 57459l £ o] & frying
ol AHgsigld o4 Faxtubatal linoleic acid
8 dgrg wgetm Eoh whEbA 23R GRS 24
o] Hle Ao 7as e AL Ve g
Janicki ¢} ; Appledorf? = ground beef ol =& A4
broiling §¢ i, oleic acid ¢} linoleic acid 7} %7}
¢l 3 palmitic acid & 40 waslgde. =
4 Terrell® %L broiled steak ¢] 7% palmitic acid
4} stearic acid o] <7k8] F7i7} vt wIFA
A AR 484} dAR $5E RAFI 9
t}

linoleic acid

2) Table 5= 3AEE JEAZD A9 AT
739 EA 278} Foll W Aukat 2L vlasts
wored, WE5AAR rld A palmitic acid & St
2} linoleic acid $} arachidonic acid & #]sj=¢l 7+
& AL B 4 Jdgdck. =8 AEARD BAAE
stéaric acid 8} Knoléic acid &) §+gfo] Fstet: A g
£ 2gon, 45444 B2} 288 P/S ratio
2 AT BEAs Y 744 P/S ratio 2t} & 4
e AEE 22T 4+ A9
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5. Thin Layer Chromatography 0ff 2|5} £zl
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D XYdE
TLCq] & %= EARA, 71, AwEFated
Ao ¥ mg 2w shesh Ak
517] 8k 7+l phospholipid 7+ A ZAY  triglyc-
eride st dEA4oz ol THH Ugled, free
cholesterol & #} 3w 7o} F-f-= ofo] arle) vk
2A 30 #2e FAY 4 QI esterified cholese-
trol £ 7ol 744 ge] FHE d&E & F A
EA37, 437, Az 8 gaAd AL
& vastd A9 v A TAE B 5+
2718 A% g 279 E 28l {2 A 4k(free fatty
acid)e] ti&: E£¢ ¢ & dh AAT EAZAS
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Davidkova ¢} Khan?2 W Exz Fol Z3s9
A x49 W35 T3 A3 phospholipid & #+4&
9} triglyceride & F71 9 R Aubadd] F/E
g wk gleh

2) Cholesterol 2k

O E7 3 4, #Hx, Fzsle T total
cholesterol 7} free cholesterol & ¥ m3}w Table 63}
Zt}, Ex 379 total cholesterol ] k- 65.3mg%
2A HE a7lsh v&de, vl As 4 28
T bl o f e Abel e ol d sk

®@ Table 74l B 743} o} 2559 7o A7 chole-
sterol EFL v wste] Bl EAY A= 49
A= 7ZkRx} total cohlesterol ko] FY4 A
(<. 050 ¢t 2, &9 agE 4494
B 3eh(p<0.01). 719 7tell 863 cholesterol ester
g ke o2 FEY A 2 va 2L ATE
B FA ). 2 4 FEY 3238 cholesterol
THY Fole AR K4 (P<0.0De] YA #HE A
2 Vel o] AHE o) Ry 24 F FEAY R
A A8 cholesterol 484, esterification & excretion

7} z2+e slF o] intrinsic L extrinsic (diet) Al a4

S g 2ehd & dnhe A% 2T ok
® AurzAd A% FEd we} cholesterol ¢
Fo wlmabe] mokrh, FEAelY AwkEA total
cholesterol @& 2507} 290 mg% Ako] EA4] AFZ 7kl
+9 4% Aot g Ao velish =R A
2748 pEaF] Aoz wget 5 A4
50%E Gl BHE 328 AwaAY FRugs
A QA =& Ao Folade
Ho ¢} Taylor®= rat, dog, rabbit, prairie dog %]

o7 B8] FA 4 3 cholesterol §HF-2- £33 A
s, 72+ 22749 cholesterol akel FEAF]& A
o] & MojA ¢re} cholesterol & structural role & &
CElm gee XA w9k aEd FEA wet
7k¢] cholesterol &kl #ol g AelE BTt
Z 23g v, R AP FYTF AR WA A
o 25& xutxA 9 cholesterol g3Fe] L FE&
FokAdal AFF g wrerial et W Vet
7} 24 o] wiel cholesterol o Wt affinity 7} th=2r}
I s} ed, 7}, aorta, skin, adipose tissue 9} -2
2.8 t}E 7el 281} plasma ¢l A cholesterol -&
o wke] ZA Atz Budle L AFH cholesterol
P 2AAS AL AT vk

Table 7. Comparison of Various Livers®

L Cholesterol Content cLipid gloisture
ivers ontent ontent
Total Free % Cholesterol
mg/100g Wet Wt. mg/100g Wet Wt. Ester»  8/100g Wet Wt.  g/100g Wet Wt.
Rabbit 228.6+50.5 145+38.6 36.5 6.8+2.5 73.3%+1.8
Cow 158.4+25.1 117.7+3.4 25.7 3.4£1.1 73.9%1.8
Pig 140.1%29.0 132.7+8. 4 5.3 3.24+1.9 75.14:0.7
Chick 326.13-33.7 206.21+-48.5 9.1 5.1x1.9 75.5+1.7
a. Mean=+S.D.

b. Obtained by substracting the amount of free cholesterol from total cholesterol content.

Table 8 Comparison of Cholesterol Conténts of Various Adipose Tissues®

Animal

Cholesterol Content CLipid gloisture
Total Free % Cholesterol ontent ontent
mg/100g Wet Wt. mg/100g Wet Wt.  Ester® g/100g Wet Wt. g/100g Wet Wt.
Rabbit 256.4+97.2 85.3+3.8 66.7 7.1+ 6.5 16.1 £5.8
Cow 263.54110. 3 96.6+47.0 63.3 67.1%+ 0.9 24,2 +3.2
Pig 290.2347.1 141. 4+14.9 51.3 73.224:14. 4 15.9 +8.4
Chick 269.6+38.1 21.43-62. 4 54.9 32.24+12.0 58.8411.4
2, Mean=+S.D.

b, Obtained by substracting the amount of free cholesterol from total cholesterol content.
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Table 9. Effect of Cooking Conditions on the Cholesterol Content of Rabbit Meat®

. Cholesterol Content Lipid Moisture
(Clooltillngs Total 7 % Chol I Content Content
onditions otal ree % olestero
mg/100g Wet Wt. mg/100g Wet Wt. Ester® g/100g Wet Wt. g/100g Wet Wi.
Raw 65.3+10.6 35.7+ 6.7 54.3 2.9+1.5 77.8%+1.8
Boiling 35.3%+10.5 34.2+10.3 3.1 1.8%1.2 65.9243.3
Roastin 46.1+ 5.8 32.4+ 9.3 29.7 2.5%+1.7 65.51.0
Frying 44,6+ 6.5 33.2+ 2.3 25.6 12.1+5.4 19.849.1
<, Mean=S.D. ’ '

¢, Obtained by substracting the amount of freecholesterol from total cholesterol content

Table 10. Changes in Cholesterol Content of Various Meats during Frozen Storage®

Cholesterol Content é‘ipid Mcoisture ‘
Meats i ontent ontent
Total Free % Cholesterol
_ mg/100g Wet Wt. _mg/100g Wet Wt. Esters__8/100g Wet Wt. g/100 Wetg Wt.
Rabbit Fresh 65.3+10.6 35-56.7 45.3 2.9+1.5 77.8%1.8
Frozen 54.9% 0.1 46.7 14.9 5.91+4.6 71.744.8
Beef Freh 64,4+16.3 54.1+18.5 16.0 6.8+4.5 72.942.2
Frozen 50.9+10.9 32.3 36.5 1.6X0.6 70.8%8.5
Pork Fresh 77.5124.5 64.1118.9 17.3 73. 0.6 75.8+2.0

Frozen 40.5+16.5 26.1 35.5 15.54:6.9 58.62-5.6

a. Mean®S.D.
b. Obtained by substracting the amount of free cholesterol from total cholesterol content.

Tu®3-& 49 sf=9 =529 total cholsterol Bepo] DA gtz HE v Yk 2EL o8 T
8 27 AstL 22 -58meg%, 68meg% 24 E 4d cholesterol 8 74 = broiling 8% &9} autoxidation
8 Azl AR5 909 o1}, total cholesterol ol © o] 93] A cholesterol ¥ degradation 3 = cfix]
% cholesterol ester 8] 3= 6% 24 & A 16~ A2 9 oA cooking drip .2 QE L£As g
17% 8} % AsE dgvh. Vecchio™F& 279 @ xstg el

Z$ xR 35 RubzA 8 cholesterol §F3g 43.5mg%, ® Table 104 —15°C oA 3487 A A= Erla
133.7mg%3-¢ wEstgeos, 2e& T FEY 7, #37, AR ars)el A3k cholesterol & hek

cholesterol 3ek-& 44558 EERTl o]dFEd4 o Wash B, &, ARARAY total cholesterol g3

=7 Jebdelz 2mskger o o L AAF A v FEAR g A LA AT
o] 48 A3z JHBEs A2 & 2474 £ 3olx gidl AL FERF F4E A
cholesterol 8] geke] - W37l ke A& z]«‘q . total cholesterol & %] 7k -/'L—‘E'T"]? A Asteti 2
£ 9t} . - A=k ' ' B
@ Z# 244 W& 713719 cholesterol &S] .
# 31§ Table 9ol skt AAAer 21 v ' V. 28 ¥ HA
712 Zg A 1v} total cholesterol 8 EeFo] 2H43)

A Bl Fgld boiled @ LAMAL FHAl 1. EA 28 Awat 246 eiA linoleic acid
Anch 484 9A (p<0.0DF4 F& 2 Foh (& A4S 37.3%)% 74 £§ polyunsaturated fatty
Tu® %2 . 4 27 E broiling 519 #, cholesterol acid ’?J"”J:"] Fob AR ExHAES 2L AR
ko] 4 (7~15%)F-¢ Badtgd on, Kritchevsky velyth, E235E e SFE 255HE 29 B
9} Tepper® s %8 & A== 432719 cholesterol kel A9 102~1078 # 37, A7, FHsd

Hrll‘lﬂ
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9] 32~47, 46~67 2 55~773c} Fx L& £
BFI g}, =3 P/S ratiod| A E E7 378 A
1424 B2 318 P/S ratio Bt} 2~3u) 7lgko]
A ey

2. E7l3og) R ubel =

01 O]‘—

&3S AR ubate] 23hH
Aoz veldedl, 2 994 viasfil Bk
A AT7F sTH

3. E7lar] Auake] &85 cholesterol oF& o2

719k ¥l 9 & Aelsk gglol cholesterol

i:l

ester 9 k& ol EA| vhelu} o] A& cholesterol o] &
Eﬂ’zl Hc}/{‘l—il}‘ esterlfy E] 7] —r] - UZH 1—0] g]_ b= %—g%- 4'7—_
1A ‘

4. 227 2 kAl 249 Sl glelA e
ZARY AdxzANA JFFe] v HAAl roasting
9] 7% polyunsaturated fatty acid ¥ &8t
T3} 8FAkel  palmitic acid = ¥l#} 3 o2 FUFE=
AT AR a5 vl ge] #4
349, linoleic acxd ¢} arachidonic acid &) 74 A4
2o} Fgled,

2 AYAA 4 AT 0 EARAY AAA
Absie] EAA 3_ 4’ e s ArTE Erlas
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