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Analysis of Nutritional Composition and Evaluation of Nutritional
Quality in Muscle of Carassius auratus var. dongtingking
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Abstract: The present paper deals with the ratio of flesh in whole body and analysis of the nutritive composition, energy
and amino acids of muscle in Carassius auratus var. dongtingking , an endemic fish living in the edge of Dongting
Lake, based on 15 individuals collected from the Beiming Lake at Hunan Liian in Mainland China in 2002. It was
showed that the ratio of flesh to body was 52. 18% , the ratio of gill in whole body was only 4. 03% ; analysis results of
the nuiritive composition (% , wet) were that: the mosture of muscle was 78. 14% , protein 18. 63% , fat 1. 51%, ash
1. 22% . The content of energy was 5. 09 kJ g, /P was 27. 32 kJ/g. A total of 17 common amino acids and 9 essential
amino acids for human needs can be found in muscle. The total corntert of amino acids was 866 12 mg/g (dry) ; the
content of essential amino acids was 48.21% ; essential amino acids gram to total nitrogen gram (E/TN) was 2. 81. By
nutrtion evaluation for the amino acids in muscle to human needs, the content of 4 kinds delicious amino acids was
50. 39% ; according to the amino acids score ( AAS), the first limited amino acid was Met and Cys and the second
limited amino acid was Val. ; on the basis of chemical score (CS),the first and second limited amino acids was the

same as the ASS. The results shows that the contents and composition of amino acids in muscle of C. a. var.
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dongtingking differ with those in three species Crucian Carp ( C. a. var. pengze, C. a.var. allogynogenetic and C.

a. var. pingxing red) .
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Table 1 Comparison of the ratio of flesh content and other tissues of three vareties Crucian Carp
(n=15) (n=15) 21 (= g
C. a. var dongtingking C. a var pengze C. a. var. dlogynogenetic
e 50.46~ 54.18 (52.18%1.37) 50. 66~ 54 8 (52071 55) 48.18~ 54.19 (51 94%1.62)
o
8.16~ 11.46 (9.86E1 59) 6.78~ 9 @2 (8.29%1.43) 8.61~11.15 (9.91%0 89)
Sex gland
_ 7.44- 8.33 (8 051029 817~ 933 (8.77£0.71) 515~ 5.93 (5.50%029
Viscera
13.18~ 14.11 (13.60%0.39) 13. @2~ 13. 98 (13.59%0 35) 14.52~ 16.25 (15 03%0.47)
Skeleton
Ski 4.30~ 5.61 (4 9710 56 4.72~ 54 (5.12%0.32) 4.24~ 6.64 (5. 1610 81)
m
Si 510~ 5.64 (5331024 520~ 564 (5.40%0.22) 569~ 6.13 (5.95%0 12
1ce
cill 3.75~ 428 (4 3X0 19 4.03~ 4 2 (4.38%0.29) 3.80~ 4.78 (4. 18%0 31)
1
Fi .65~ 210 (L9%*017) 2.02~ 241 (2.20%0.17) 2.16~ 2.41 (2.33%008)
m
2 6 ( )

Table 2 Comparison of the nutritive composition in musde o six varieties Crucian Carp (wet)

[22] [23] [ 23] [21 [24]
Composition C. a va C. a. var C. a. var C. a. C. a. C. a. var C. a. var
P dongtingking pengze pengze awieri aurdus dlogynogenetiap pingxing red
Moic(t:/;) 8. 14 .35 78.68 79 50 &0. 28 79.59 85.50
Pmte(i;yo) 18. 63 18. 47 18.28 17. 45 15.74 17. 80 13.00
(%) 1. 51 1. 46 1.20 183 1.58 0.99 0.68
Lipid
(%)
Ash .2 1.27 1.33 L 07 1. 64 1.26 0.73
(%) 0. 50 0.45 0.51 015 0.76 0.36 0.09
Norr N. extract ' ’ ) ’ ’ )
(k) g, wet)
Fnergy value 5.0 5.02 4.89 48 4.53 4. 66 3.36
KHP(K/g 21. 2 27.18 26.75 27. % 28.78 26.18 25.85
304 : (2.77) (2.80)
866. 12 mg/ g( ) (864. 61 mg/ g) 2.4
(C. a. var. allogynogeneic) (841.20
mg/g) ; (Glu Gly Ala Asp Arg) 2 el ,
436.43 mg/ g ) (423.85 M FAO/WHO
[1§
mg/g) ( 400. 30 mg/ g) 5.
(375.42 mgl g) /28l AAS  (S( 6)
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Table 3 Comparison o the contents of amino adds in flesh of four varieties Crudan Carp ( dry)

C. a var dongtingking C. a var. penge C. a vac allogyngendicp  C. a. var. pingxing red
Amino acid
Content Percent age Cont ent Percentage Content Percent age Content Percentage
(mgg) (%) (mgg) (%) (mgg) (%) (mg g) (%)
Thr 40. 18 4. 64 42.15 4.88 41. 80 4.97 44 15 5. 10
Val 3817 4. 41 36. 17 4.18 41. 80 4.91 34 48 3.98
Met 16. &0 L. o 19. 16 2.22 18. 00 2. 14 3172 3.66
Ile 40. 38 4. 66 40.17 4.65 40. 20 4.8 46 90 5.41
Leu 78. 56 9. 07 75.58 8.74 76. 0 9. 11 84 83 9.79
Tyr 4. 13 2.79 26.17 3.03 4.9 2. 9% 26 21 3.02
Phe 3178 3. 67 28.74 3.32 3L 80 3.78 30 34 3.50
Lys 70. 17 8. 10 69. 63 8.05 70. 10 8. 40 72 41 8.36
Arg 5317 6. 14 52.74 6. 10 51. 30 6. 10 64 83 7.48
His 4. 18 2.79 24. 66 2.85 2.20 2. 64 3172 3.66
Asp 102. 37 11. 8 99. 45 11.50 98. 40 11. 70 88 97 10.27
Ser 218 RN 37.26 4.31 4. 0 41 37 24 4.30
Glu 161. 63 18. 66 155.52 17.99 143. 1 17. 01 127 14 14. 68
Gly 6. 14 . A 61.43 7.10 50. 40 59. 91 44 14 5.09
Ala 5. 12 . &3 59.21 6. 85 57. 10 6. 79 50 34 5.81
Cys 6. B 81 8.22 0.95 8. 90 1. 06 6 90 0. 80
Pro 26. 18 (1] 28.35 3.28 29. 40 3.5 44 13 5.09
Total 860. 12 100. 00 804. 61 100. 00 841. 20 100. 00 866 45 100. 00
4 4

Table 4 Contents and proportion of amino acid of different characteristics of the muscle of four varieties Crudan Carp

C. a. var dongtingking C. a var. penge C. a vac allogyngendicp  C. a. var. pingxing red
Amino acid
Content Percent age Cont ent Percentage Content Percent age Content Percentage
(mg'g) (%) (mgg) (%) (mgg) (%) (mg g) (%)
TAA 866. 12 100 864 6l 100 841. 20 100 866 45 100
436.43 50. 39 428 35 49 54 400.3 47.59 375 & 43.33
Taste AA
EAA 340. 17 39.28 33777 39 07 345.8 41. 11 371 o4 42.82
HEAA 77.35 893 77.40 895 73. 50 8. 74 96 55 11. 14
NEAA 448. 60 51.79 449 4 5198 421.90 50. 15 398 & 46.03
/  HIN 2. 81 2.77 2.8 2.94
* * Consist of Glu Gly Ala Arg and Asp.
3
67.01% ( 65.48%)
3.1 1 2. 34%
3.2
5 ( 2 ;
18. 94% 8. 94%; ;

: , 13.00%
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5 4 FAQ WHO (mg g N)
Table 5 Comparison of the flesh protein of four varieties Crucian Carp and
the egg protein FAQY WHO amino add standard mode

X X C. a var C. a. var. C. a var. C. a var FAQ/ WHO
Amino acid .. . . Eeg
dongtingking pengze allogynagendicrp pingxing red

Ile 252 251 251 23 501 250
Leu 91 472 479 530 848 40
Thr 251 263 261 274 404 250
Val 239 226 261 216 603 310
* 149 171 168 254 587 20

Met and Cys
* 349 343 354 353 960 380

Phe and Tyr
Lys 439 435 442 453 653 340
Total 2 170 2 161 2216 2373 455 2190

6 4

Table 6 The amino acids grade point and chemistry grade point of four varieties Crucian Carp

AAS S

Amino acid C. a var C. a. var. C. a. var C. a va. C. a var C. a. var C. a. var. C. a. var

dongtingking  pengze  dlogynogenetiap  pingxing red  dongtingking  pengze  dlogynogenetiap pingxing red

Ile 1 008 1 004 1. 004 L1 050 0 501 0. 501 0.585

Leu 1116 1 072 1. 089 1205 057 0 557 0. 565 0.625

Thr 1 004 1 052 1. 044 1. 0% 0 621 0 651 0. 646 0.678

Val 0771 0 729 0. 842 0. 697 03% 0 375 0. 433 0.358

* 0 677 0777 0. 764 1. 155 0254 0291 0. 286 0.433
Met and Cys
* 0918 0 93 0. 932 0.929 03¢ 0357 0. 369 0.368

Phe and Tyr

Lys 1 291 1 279 1. 300 1.332 0672 0 66 0. 677 0. 694
MeantSD 0.97£0190.97£0 17 1.00%0. 16 1L 08EX0.19 0.48%0140.49%0 14 0.50f0.13 0.53%0.13

50.39%,
; , ; 0. 3%,
85. 50% , 39.28% ;
5 0. 19%
E/P ) / 1.44% , 2. 81,
> / 3~ 3.5
[25]
2
3.3 s
( 3 4) 3.4
0.17%;
( .

) 1. 86%, ,
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