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Beckm an 12IM B EAALS [100a, 100 b, 100c, 190 j
ae be ce Jje
Smol/L 110C 20h tn saboe g
- 0l (mg/g pro
’ BFCH, OH ’ dry), ae be ce-.-...je
6890p bis i (mg/g prg diy)
1.5 SAS R Duncan’ s
1.4 FAO WHO 1973
[ 10]
(mg/g prg dry) 2
[11]
(mg/g pra dry) ",
(AAS) (CS) 21
[ 12]
(EAAD) 1, C )
AASe (me /e pw) X 100 (80.4 £0.8)% \ (17.4 %0. )%
FAO AVHO (mg/g pro) , (222 £1.09)% (L 12 £
CS= (mg/g pro) x 100 0. 09)%
(mg/g pro)
1 (n= 6)
Tab. 1 M ain nutrient contents in muscle of Silurus lanzhouensis (n= 6) (% W etweight)
hgredient M oisture Crud e protein Crude fat Crude ash
Exient 79. 4—81. 5 16. 7—18. 3 1.01—3. 43 0. 98— 1.26
+ M eans+ SD 80. 4£0. 8 17.4 0. 7 2.22F1.09 1. 12£0.09
2.2 (0.78%% ),
2 R 18 0. %% 1. Yo 71. 2%,
, 8 2 8 30. 240
8 R 42.38%,
, 0. 74
(110.4%% ) R 4 24.6%,
(7. 8480 ) R 14. 4% , 18
10. Y% 10. 426% , R
; (0. 6630 ),
2 (n=6)
Tab. 2 Canpositons of anino acids in musck of Silurus lanzhouensis (n=6) (% dry)
No. 025 No 026 No 106 No 107 No.220 No 221 mean
San ple No o ° ° ° o ° X *sD
Asp 6. 486 6. 636 6.782 6. 959 6. 926 6. 986 6. 796+0.201
* Thr 3.171 3. 576 3.628 3. 683 3. 889 3. 749 3. 61610.244
Ser 2. 938 3. 069 3.113 3.214 3. 096 3.235 3. 111%0.108
Gl 9. 79 10. 02 10.92 10. 40 10. 96 10. 47 10. 43+0.47
Pro 2.913 2. 594 2. 605 2. 899 2. 835 2. 688 2. 756 +0. 145
Gl 2. 891 2.793 3.101 2. 971 3. 231 3.013 3.0000. 154
Ah 4. 033 4. 238 4.458 4. 430 4. 758 4. 501 4. 403£0.246
Cys 0. 606 0. 643 0.690 0. 712 0. 686 0. 639 0. 663%0.040
* Val 3. 296 3. 757 3.476 3. 899 4. 266 3.932 3. 771 0. 346
* M et 2. 231 2.014 2.410 2. 063 2. 778 2. 627 2. 35410.308
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No. 025 No 026 No 106 No 107 No.220 No 221 means
San ple No o ¢ ¢ ¢ o ¢ X *sD
* Tle 2. 756 2. 89 3.019 2. 963 3. 27 3. 082 2.997%0.175
* Leu 4. 840 5. 065 5.395 5. 225 6. 086 5. 507 5. 35310.430
Tyr 2. 605 2.778 2.915 2. 804 3. 462 2. 993 2. 92610.294
* Phe 3. 182 3. 334 3.433 3. 436 4. 097 3. 608 3.51510.317
* Lys 6. 902 7. 641 8.026 8. 050 8. 558 7.914 7. 848%£0.551
o Hs 1. 658 1. 914 2.224 1. 930 1. 980 1. 957 1. 944%£0. 180
o Arg 4. 912 5. 464 3.491 5. 558 5. 310 5.423 5.026+0.785
* Twp 0. 891 0. 730 0. 690 0. 841 0. 824 0. 730 0. 78410.078
ZAA 66. 10 69. 16 70.38 72. 04 77. 01 73.05 71.29%3.71
(Z EAA) 27. 27 29. 01 30.08 30. 16 33.77 31. 15 30.24%2.18
(ZNEAA) 38. 83 40. 15 40. 30 41. 88 43. 24 41. 91 41.05%1.58
Y EAA /X AA 41. 25 41. 94 42.74 41. 87 43. 85 42. 64 42.38%£0.90
2 EAA /2 NEAA 70. 23 72. 25 74. 64 72. 02 78. 09 74. 33 73.59%2.74
* 8 ok
*  Essential an no acids * * Sem +essential an mo acids
2.3 27.73% UFA 4
3, 13 (MUFA) 5 ( PUFA ),
, (SFA)Y4 PUFA 17.351% , MUFA
33.09%0, (UFA)9 " 47. 85% , (C18 1)
65. 210%  SFA Cl16: 0 s (C18:2) , 41.531%  7.30%
3 (n=6)
Tab. 3 Fatty acids contents nmuscle ofStlurus lanzhouensis (n= 6) (% dry)
Fatty acds C120 Cl140 C160 C17:0 Cl6:1 C171 C18 1 C201 C182 C183 (C20.2 C203 C20: 4
Con tents 0.483 4.719 27.735 0.160 3. 18  0.475 41531 2.665 7.309 5527 0.350 2408 1. 757
SD 0.297 1.259  5.915 0. 062 1. 090 0. 158 7.253  0.527 1. 214 1. 364 0.25 1.386 0. 895
X SFA Y MUFA Y PUFA
33.097 47. 859 17. 351
: 2 SFA ; ZMUFA ; 2 PUFA
Note 22 SFA is saturated faty acids XMUFA & mone-unsaturated fatty acids 2 PUFA is poly unsatirated fitty acids
2.4 7, Zn. Cu> 10
. 10 . .
4 Zn: Fe> 1 Zn: Cu= 64 Zn: Fe=
P>Na>K > Ca>Mg> Zn> Fe> Se> Cu> Hg 1.2 ,
>As> Pb>Cd 5 (PNaK CaMg)
, 3576. 2mg /kg( ) 3
, 12 (p<
0. 05), (p< 0.05), 31
(p> 0.05) 8 s
(Cu Zn Se Fe Pb Cd Hg A5s) 19. 3lmg/ )
. [13]
ke( ), ( 10. 18mg /kg) , 17. %0 , (Stlurus asomws)' ~ (15.200 )
. o .\ 113
(8 3lmg/kg) \ ( 0.3Img/kg) (Siturusmeridionalis) '™ (15. 19% )
. 14
(p> 0.05) 14. 5% , (Pelteobagrus fulvidraco )I l
10 12.8 Hill Matron (15.3%%0 ) 13. %%,

fill (Spiibarbus sinensis) L (19.2%% )
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fi] (Culteralbumus)“ﬁ] (18.03% ), (Siniperca ( Cyprinus carpio) 0l (3.4%0 )
chuatsi)'"" (17.56% )

2. 2%, 1 6% ) (3 , ,
(L4706 ) 1" (4. 06% ) , ol ’
(M y lopharyngodon piceus)lng (4.65%0 ) (Hypo- ,
phthab ichthysmolitric)' "™ (5.56% ) (Aristichthys ,
nobilis) " (3. 086 ), (1.01% —3. 4% )

4
Tab. 4 M meral elment contents in muscle of Silurus lanzhouensis (m g/kg wet weight)
K Na Mg Ca P In’ Sé Fé PK cd He' As
Elment n="6 n==6 n==6 n=06 n=6 n= 11 n=11 n=11 n=11 n= 11 n= 11 n= 11 n= 11
means 188.3° 1303.3" 360" 148.9° 1899.7* 0.16' 10.18" 031* 831* 0.10° 002" 0 R 011
SD 119.5 281.8 10. 8 73. 0 52.5 4173 0. 14 5. 89 0. 12 0. 01 0.13 0. 17
* : (p< 0.05)
* trace elmentmeans b loved by different ktters are significantly different (p < 0.05)
3.2 ) ,
(AAS) (CS)
[13] [13] (171 (EAAT)( 5) 5 7
(Anguilla japonica ) = LH Hel 8 AAS  CS , 80
(C tenopharyngodon dellus) Ll (M egalobram a 50 CS ,
an bly ocphala )™ fify ! : AAS,
, 18 , [13] [13]
[14]
, , +7 , CS 51>
4 ,
, . . .
) 8 )
(71.29 ) (30.24% ) (7.848% ) FAO /WHO
(54370 21.40% ) (58 31% 1.60 1.38
24.30% ) , gt (73.61% AAS  CS , - S
32.30% ) FAO /WHO el tel L ,
i 2 EAA/ )
YAA 40, ZFAA/XNEAA  60% , ,
Y FAA /2 AA X FAA /ZNEAA H EAAT 693
42.3%%  73.5%, \ % > > > > ,
, FAO / ,
WHO [ 13] [13]
3.3 :
[ 13] [13] [14] , [13] ZEAA/ZAA
5% (M ystusmacropterus)' ™ 5 (Sike (42.3%% 41.7 ) XEAA/XLNEAA ( 73.5%

rifom es) (

71.4% ) EAAI(69.3 68.7)

3
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5 AAS CS  EAAI
Tab. 5 Canparnative It to pattem of essential an mo acids AAS CS and FAA T anong several Siluribm es {xhs
E ssential an ino acids Thr Val Cys: M et e Leu Phe++’l‘yr Lys Tmp EAAT
S. lanzhou en sis 41 42 34 34 60 73 88 9 69.3
S. asotus! ! 35 39 70 37 57 50 55 — 68.7
S. meridiona lis 13! 32 36 44 32 52 43 51 — 58.8
EAAP
P. fulvidra o' ™ 38 42 21 41 69 53 75 — 65. 1
(melg) % M. macropterud 2 45 52 61 48 110 80 96 — 96. 1
FAO WHO 10 FAO WHO pattemmg/g po 40 50 35 40 70 60 55 10
S. lanzhou en sis 102 & 97 85" 85" 121 160 P
S. asotus' B 88 78 200 93 81" 83 100 —
S. meridiona lis 13! 80 7 126 80 74 72 93 —
AAS
P. fulvidra o' ¥ 95 84" 60" 103 99 88 136 —
4% M. macropterus > 113 104 174 120 157 133 175 —
M Fgg protein patemmg /g YO~ 50 74 55 66 88 101 64 17
S. lanzhou en sis 82 57 62 52" 68 72 138 53"
S. asotus' B! 70 53" 127 56 65 50 86 70
s S. m eridiona lid '*! 64 49 80 48" 59 43 80 —
P. fulvidra o' 76 57 38 62 78 52" 117 -
M. ma cropteru o2 90 0 111 73" 125 79 150 -

s ’

* indicate first Im ited anino acid * *

(Siurus)
3.4
[ 24] , [25]
UFA (65.210% ) MUFA
(47.85% ) , C18 1 C18: 2
41.531%  7.30% UFA
i " (63, 80% ) (Oncwrhynchus ma—
sou)' ™ (57.3%% ), PUFA (17.351% )
Y (11 2% )
EPA
DHA , ,
3.5
2 2 [27]
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ANALYSIS OF BIOCHEM ICAL COM PO SITION AND EVALUATION OF NUTRITIVE
QUALITY INMUSCLES OF SILURUS LANZH OUEN SIS

YANG YuanH ao' >, LIW e+-P g, GONG Y ue-Sheng’, GUAN W ei, WANG L —Zhou' and YANG JuarN ing'
(1. Yellav Rwe Fisheries Rescardh Institvie, ChineseA cademy of Fishery Science Supervision & T est C enter for F isheries E nvironm ent and
Quality of Fishery Products of M inistry of Agriculture X 7 an 71008G 2 College of A ninalS cience and Technolbgy,
N orthwest A& F Unwersity, Yangling 712100)

Abstract M easuran ents w ere made on b bdhen ical canponents n muscles o fSilurus lanzh ouensis which is an endem ic fish
lving n them ddle-up reach of the Yelbw R wer. Samples were collected fran H ukou to Samm enxia secton of he Y elbw
River in China during 2004—2005.M ain nutrent contents am no acis fatty acids and main m neral elan ent were ana
lyzed by using 6 groups and trace elan ent by 11 groups whidh fiom 42 ind v duals. Each groupw as canposed of 3 ind v i
uals.The results showed that contents of cude proteny crude fat ash andm oisture of freshmusclewere (17.4 £0. 7)%,

(2.22%1.09)%, (1. 12£0.09)% and (80. 4 30.8)% respectively. The cmposition of an no acids o fmuscle was 18

an ong which there were 8 essential animo acids for human needs In dry sample the total content of an no acidswas
(71.29%3.71)%; the content of essential an no acilswas (30. 24 32.18)%; 4 kinds of delicbus an no acils accoun-
ted for 24.62%% . Gluwas hemost abundant and Cysw as the shortest n all anino acids of the muscle. The percentage of
essential anno acids n totalwas 42.38% .The essentil an no acis index (EAA T) was 69. 30 and the constitutional rate
of essential an ino acids accorded w ith FAO WHO standard. A ccording to nutriton evaliation in the am no acids score
(AAS) and dhan ical score (CS), the limited an no acds of S durus binzhouensis were Val Leu and Ile. 4 saturated fatty
acids and 9 unsaturated fatty acdswere Hund n muscle and the amount of unsaturated fatty acdswas 65.210% . C18:

1 and C18: 2 were theman unsaturated fatty acids which was 41. 531% and 7.30% respective ly.M inerals such as B

Na K, Ca Mg Zn Fe and Sewere rich n these sanples The content ofP w as sin ificantly higher than ohermineml ele-
ments(p< 0.05). In all elaments Zn was the richestm twelan ent which was 10. 18mg/kg ( fresh), Fe and Se were sec-
ondary and tertary microel ent respectvely which was 8. 31 mg/kg and 0. 31 m g/kg. Furthemore the ratio of Zn and Cu
w as not rational sowereZn and Fe. Our study ind rated thatSikirus linzhouensis was one of the freshwater fishes with bet

ter nutritive valie and raising vale.

K ey words Silunus lanzhouensis Musclg Biodhen ical campositon Evaluatbn in nutriology



