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=Abstract=

Studies on Lipids and Proteins of Rabbit Meat

II. Emphasis on quality of rabbit meat protein

Yang Cha Lee (Kim) and He Cheong Cho

Department of Food and Nutrition, College of Home Economics, Yonsei University

Seoul, Korea

The present study was carried out to evaluate the nutritional quality of rabbit meat protein.
The composition of amino acids contained in rabbit meat was compared with those of other
animal meats such as beef, pork and chicken. Also included in this study was the question
whether the cooking and storage conditions affect the amino acid composition and the pepsin-
digestibility of rabbit meat protein.

The results are summarized as follows:

1. The large variation observed from sample to sample of EAA (essential amino acid) compo-
sition in rabbit meat was found to be an interesting but peculiar property of rabbit meat protein.
The most limiting amino acid of rabbit meat protein was phenylalanine, whereas methionine
was the first limiting amino acid of both beef and pork proteins. Chemical scores of various
meat proteins were 68, €5, 66, and 74 for rabbit meat, beef, pork, and chicken respectively.

2. In pan roasting, the EAA damaged most by heat was methionine (15%). When cooked
after two months of frozen storage, lysine decreased most.

3. Higher pepsin digestibility was obtained by cooking rabbit meat after seasoned in alcohol,
ginger juice, and other spices compared with various other cooking conditions without season-
ing. The pepsin digestibility value was even higher for the seasoned meat than for the raw meat.

4. Among various meats tested the rabbit meat showed the lowest pepsin digestibility.

5. A simple measurement of released methionine could be used to determine relative digestib-
ility instead of measuring NH;—N content after pepsin digestion.

From all the results obtained in this study it can be concluded that rabbit meat is a good
protein food item when used fresh and stored properly to prevent rancidity problems. It is sugg-

ested to study further the peroxidation effect of unsaturated fatty acids on protein quality.

This study was supported by the Ministry of Science and Technology in Korea.
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Table 1. Cooking Conditions for Rabbit Meat®

Cooking Condition

Remarks

Total weight (g) of . Cooking Temp. Cooking Time
Prepared Meat (Wt.(g)/Pieced (°F) (Min.)
Raw ) 100- - (25 — — -
Broiling 105 (25) — 25 Broiler
Roasting 100 (25) 325 20 Electric
Cooking
Oven (Not
. Covered)
Boiling 100 (25) — 30 Boiling
Water
Frying 100 25 350 20 Deep
i Fat
Steaming 100 @5 — 20 - Steamer
Pan-Roasting 100 (3~5) Medium Heat 8~10 Pan
. Electric
: Heater
Seasoned 100 (3~5) Medium Heat 8~10 Pan
Pan-Roasting : : - -Electric
Heater
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Table 2. Essential Amino Acid Compositions of Various Meats (a.a. mg/100 mg protein)

Meat sources

Rabbit 1 Rabbit 2 Rabbit Chicken Beef Pork - Egg
Cooking Raw Cooked Raw  Cooked Raw” Raw® ) » 7 I
EAA  Conditions|(fresh) (fresh) (stored) (stored> (1 (2  Raw> Raw?  Raw® Raw
Methionine 2.62 2.23 2. 46 2. 38 1.90 3.04 2.60 2.05 2.06 3.13
Isoleucine 4.82 4.85 4.31 4.51 2.40 5. 44 5. 54 4,87 4.90 6.09
Valume 4.82 5.05 4.59 4. 65 7.50 6. 40 5.27 5.84 5.87 7.03
Phenylalanine 3.84 4.24 3.76 4.00 7.50 3.52 4.15 4.71 4.73 5. 63
‘Threonine 1 4.09 3.79 4.59 4. 45 7.50 5.12 4.11 4. 43 4. 46 4.83
Leucine 8.06 7.99 7.57 7.83 9. 50 6. b6 7.63 8. 67 8.73 8.75
Lysine 9.15 8.91 9. 40 8.53 7.20 8.16 8.24 7.25 7.29 6.72
Tryptophan 0.25 0.79 0. 38 0.82 - 1. 52 1. 06 1. 47 1. 48 0.16
(Arginine)? 6.19 6. 09 6.79 5.65 — — — — — -
(Histidine)* 2.70 2.74 2.54 2.59 — — — — - -
Protein® 21.04 23.62 20.47 30.82 20.4 22.2 19.3 15.0 16.2 12.9
a. Nonessential for adult animal
b. Unit=g/100 g wet weight
—29— (89)



Table 3. Chemical Scores of Various Meat proteins

Meat sources Rabbit. 1. Rabbit. 2. Chicken Beef Pork
Raw Cooke Raw Cooked
EAA . (Fresh) (Fresh) (Stored) (Stored) Raw Raw Raw
Methionine 84 71 79 76 - 83 65 66
Isoleucine 79 78 71 74 91 80 80
Valine 69 72 65 66 75 83 83
Phenylalanine 68 75 65 71 74 84 84
Threonine 84 78 95 92 85 92 92
Leucine 92 91 87 89 87 99 100
Lysine 136 133 140 130 123 108 109
Tryptophan 156 494 238 513 663 919 925
Fi . .. .
Ax:;lsitn g‘ lxlgang Phe. Met. 51:13 Val. Phe. Met. Met.
C.s. 68 71 65 66 74 65 66

Table 4. Essential Amino Acids Listed in Their

Increasing Order (C.S.)
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Beef and Pork-Raw

Rabbit-Raw

1. Phenylalanine® Methionire®
2. Valine Isoleucine

3. Isoleucine Valine

4. Methionine Phenylalanine
5. Threonine Threonine

6. Leucine Leucine

7. Lysine Lysine

8. Tryptophan Tryptophan

® The first limiting amino acid
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Table 5. Periodically Released NH;-H Contents of
Rabbit Meat During Enzymic Digestion
According to Various Cooking Conditions
(mg NH3-N/g Total Protein) (Expt. 1)
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Fig. 1. Periodically Released NH;-N Contents of Rabbit Meat During Enzymic Digestion According to

Various Cooking Conditions. (Expt. 1)

Table 6. Periodically Released NH,-N Contents During Enzymtc Digestion Accoroding to Various Cooking
Conditions and Different Meats* (mg NHy-N/g Protein) (Expt. 2)

Meat Sources

Dig. TimeChrs)

Rabbit Beef Pork

Cooking
Conditions 4 8 24 24 24
Raw 25.30+1.28  29.40::2.40 31851 20(19.9)% 40.30£2.97(25.2) 41.00+0 (25.6)
Boiling 18.70+:4.88  26.70::0.92 27.45:+2.19(17.2) 34.00:£0.71(21.3) 31.102:0.57(19. 4
Pan-Roasting 24.00+1.40  25.90-0.99 33.10:£0.99(20.7) 42.35:9.12(26.5) 36.30+0 (22.7)
Seasoned-Pan- 33.35:21.34  34.30::2.67 38.55:2.19(24.1) 60.00:0 (37.5) 43.60+0 (27.3)

g
a. Mean®S.D.

b. Pepsin Digestibility
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Fig. 2. Periodically Released NHy-N Contents During Enzymic Digestion According to Various Cooking

Conditions (Expt. 2).

Table 7. Periodically Released Methionine Contents During Enzymic Digestion According to Various Cook-
ing Conditions and Meats(mg Met./g Sample) (Expt. 2)

Meat Species * .

Dig. TimeChrs) Rabbit Beef Pork
Cooking Conditions 4 8 24 24 24
Raw 5.541.27% 8.340. 42 12.94£0. 14 14.04+0 13.840.28
Boiling 4.3£0.99 6.710.85" 10.2£1.70 11.740. 42 10.82:0.85
Pan-Roasting 4.140. 42 6. 040. 57 | 10.9240.4 10.5-4-0. 42 10.44+0
Seasoned Pan-Roasting 4.841.20 7.540.14 11.940.42 11.940. 42 12.2+0.28

® Mean=+S.D., )
15 f
- /
e L]
10

mg Methlonine/¢ Total Protein

Gttty RAW
$———0 Boliling
@——me=—e® Pan Roasting
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16 20 2h
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Fig. 3. Perjodically Released Methione Contents During Enzymic Digestion According to Various

Cooking Conditions
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