34 5

2010 9 ACTA HYDROBIOLOGICA SINICA

Vol. 34, No.5

Sep., 2010

DOI: 10.3724/SP.J.1035.2010.00990

(Misgurnus anguillicaudatus)

10
1 )\ 2 1 > 2y 1
" OB o ow BEIR OAXE B @&
(1. s 530004; 2. s 625014)
3 fiifl( 1ctalurus ncbulosus)

(Pelteobagrus fulvidraco, Richardson)

il
(65.95+1.27)%
il (15.34+0.44)%
#i(1.22+0.33)%

>

(73.63+3.27)%, ,
(16.24+0.56)%,

(2.4+0.17)%, (1.2620.60)%

s

(40.36£0.52)% 3 , F
29%,
, i i
(0.16+0.05)% (0.12£0.04)%(P<0.05),
(2.86+0.32)%, il (1.84£0.27)%,
,3

4.90—5.06 4
] 3

(Ca2: 6)

s > > > >

PE D3 S: S941.43 X#kFRIRAD: A X E 42 1000-3207(2010)05-0990-08

fil(Ictalurus nebulosus) ,
, , , 20 90 1
(Misgurnus anguillicaudatus) , 11
) > ; (Pelteobagrus 2007 5
fulvidraco, Richardson) fifi ,
) 3 100
(12.33+£0.68) cm;
(22.17+0.59) cm;
3 0.56) g, (15.87£0.59) cm 3
) 3 5
1.2

15

Yts B HA: 2008-08-04; 1&iT HHA: 2009-07-29

(40.06+0.63)%

(74.48+2.01)%

(69.36+2.35)%
(14.45+0.24)%

il
(39.79+0.57)%

(Caois)  (2.52+0.30)%,
(4.62+0.30)%,

>

70

(12.6740.95) ¢,
(202.3240.85) g,
(43.98+

>

32%—42%

15

E&mA: 0815006-1-3
1EZERN: (1957—), ; ; E-mail: huangjun@gxu.edu.cn
BIES: (1958—), ; E-mail: fengjian08@163.com



991

5 fi
, , 1.5 835-50
cmx3 cm R , >
; 15 , 30 (Trace MS Finnigan ) ,
( , 2 ),
, , x(1- /100)
, 105°C , 1.4
;10 , 20
2 ) 10g , 1973  FAO/WHO
;5 , 10 (%, dry)
(2 ) 5g (%, dry), (AAS),
, (CS) (EAAI)
-75°C (AAS)=
1.3 PEFE (%)
EREMEMALSERNE FAD/WHOF (%)
) (CS)— PPFE (%)
, A0 HE HE (%)
, (EAAD=
, , ; 0/100a/ Ax100b/Bx---x100]/J
n ;b
=( / )*100% A B J F
=( / )x100%
=( / )x100% =( / 4 R+ R Rer R
)x100% =( / T ANER R
)x100% =/ )x100% 1.5
=( / )x100% -2 SPSS11.0
RRESIFRERNE , ,
3] (%)=Wo/W,x100%, W, LSD ,
» Wy Tamhane’s T2 ,
10min, 20min 0.05 Excel
, 5C
48h 96h ,
=( - ) 2
x100% 2.1
AR E 3 (
1)
t (105+5)°C (P<0.05)
(GB/T5609.3-1985) :
(GB/T5009.5-1985); (8.44+3.88)%
(GB/T5009.6-1985), (P<0.05),
(550°C); , 100-(
+ + + ) (P <0.05),




992

34

Tab. 1

*1

—HERAXREMARLEER

Flesh contents and other tissue contents of three species (%; n=15)

Item

il
Brown bullhead

Loach

Yellow catfish

Flesh content
Ratio of gill
Ratio of fin

Ratio of sex gland
Ratio of viscera

Ratio of skeleton

Ratio of skin & scale

74.484+2.012°
3.157+0.316"
2.694+0.138"
0.645+0.446"
10.310+2.432°
5.446+0.573%
4.264+0.512°

65.954+1.273°

0.807+0.068"
2.030+0.379°
8.438+3.883"
3.3710.603"

11.40342.422°

8.008+0.695"

73.632+3.286"
2.447+0.461°
3.641+0.936°
1.704+1.659*
7.429+1.037°¢
6.473+3.230°
4.673+£0.580*°

(P< 0.05);

Note: Different small letters in superscripts indicate significant differences (P< 0.05); The same bellow

2.2 ¢ 3
3 (
2) (P<0.05)
, (P<0.05)
2 (P>0.05)
(P<0.05),
(P<0.05)
48h A S EBL Fh 270 EL A 3
(P<0.05), 96h (4 le
(P<0.05) 48h  96h (Trp) , (Asn)
(Gln) (Asp)
23 (Glu) 7 (Val Met
MAEMEFZERSREEE 3 Ille Leu Tyr Phe Lys) 2 (His
R2 ZHE AN A AR R K R
Tab. 2 The cooked meat rates and storage losing of three species (%; n=15)
i
Item Brown bullhead Loach Yellow catfish
Ratio of cooked 63.654+3.250° 69.356+2.354° 68.032+4.335°
48h Storage losing of 48h 2.467+1.169 3.523+1.163 3.137+£2.153
96h Storage losing of 96h 3.518+1.360° 4.682+1.409" 6.541+2.528"
x3 ZMENAEFRMD (%, BE)REEE(N=15)
Tab. 3 The nutritive compositions (%, wet) and calorific values in muscle of three species (n=15)
fif]
Item Brown bullhead Loach Yellow catfish
Moisture 78.778+0.769* 78.600+1.022% 80.167+0.888"
Protein 15.341+0.442° 16.239+0.561° 14.452+0.242¢
Lipid 1.219+0.326° 1.256+0.603* 2.408+0.170°
Ash 1.557+£0.108* 1.369+0.280" 0.851+0.369°
Non-nitrogen extract 3.104+0.865 2.537+1.854 2.123+1.091
Energy value (kJ/g)' 0.4635+0.187 0.4764+0.179 0.4727+0.230
E/P (J/mg)> 30.239+1.641° 29.382+1.957* 32.714+1.666"
: 1. (kJ/g) x23.64 x39.54 x17.15; 2. (J/mg)= /

Note: 1. Energy(kJ/g) proteinx23.64

fatx39.54 non-nitrogen extractx17.15; 2. E/P(J/g)=energy/content of protein
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Tab. 4 Contents of amino acids in muscle of three species(%; n=10)
il
Amino acid Brown bullhead Loach Yellow catfish
Asp 8.113+0.586" 9.146+0.529" 8.563+0.677%
Ser 2.940+0.177° 3.395+0.333" 3.233+0.443°
Glu 12.665+1.087° 14.783+0.805" 13.554+1.238%
Gly 3.451+0.246° 4.277+0.318" 3.894:+0.328°
Ala 4.775+0.370° 5.786+0.357° 5.13140.404°
Met 2.321+0.186° 2.692+0.165" 2.423+0.242°
Tyr 2.641+0.184° 3.160+0.139" 2.899+0.273°
Pro 2.580+0.173° 3.197+0.233" 2.699+0.272°
Val 3.775+0.466° 4.412+0.283" 3.92140.357°
Thr 3.448+0.235° 3.936+0.246° 3.748+0.392%
Ile 3.827+0.476 4.545+0.349° 4.145£0.393%
Leu 7.075£0.567° 8.158+0.478" 7.668+0.636"
Phe 3.169+0.220° 3.719+0.165° 3.494+0.235"
Lys 6.723+0.626" 7.650£0.466" 7.417£0.628"
His 1.645+0.125° 2.085+0.121° 1.690+0.146°
Arg 4.515+0.355° 5.373+0.342° 4.746+0.468"
NE 39.485+2.916" 46.437+2.708" 42.395+3.764°
E 34.177+3.029 39.878+2.212° 36.830+3.102%
TA 73.662+5.922° 86.315+4.831° 79.225+6.821%
E/TA! 46.369+0.543 46.205+0.533 46.498+0.510
E/NE? 0.865+0.019 0.859+0.018 0.869+0.018
1. E/TA ;2. E/NE
Note: 1. E/TA, the ratio of EAA in TAA; 2. RAA/TAA, the ratio of RAA in TAA; 3. EAA/NEAA, the ratio of EAA in NEAA
Arg),
(40.058+0.632)%  (39.787+0.567)% (AAS) (CS)
(40.364+0.517)% 7
, , FAO/WHO
3 4 (AAS)
(P>0.05) (CS) (EAAD(  5) 5
46% ) ) 3
3 (P>0.05)
(13.71%) F 3
10% ; (12.16%) (P>0.05)
(12.45%) AR EREEREE 6 ,3
10%, , 4
, 6,
2 (P<0.05)
) (P>0.05) 3 ,
(P>0.05), ;
(P<0.05) 40% 3 4 ,
MANEEERITS . KEFINLERELRE (P<0.05) )



994 34

*5 ZHMENANEERITS. CFIPNLETEERES
Tab. 5 AAS, CS and EAAI in muscle of three species

Tyr+ EAAI? F
Index Fish Thr  Val Lew  Lys  His Arg
Ile Phe
fii 3.45 3.78 3.83 7.07 6.72 1.64 4.51 5.81 5.05
Brown bullhead
3.94 4.41 4.54 8.16 7.65 2.09 5.37 6.88 4.98
Average con- Loach
tent of A.A. 375 392 414 7.67 742 1.69 4.75 6.39 4.92
Yellow catfish
FAO/WHO 4.00 5.00 4.00 7.00 5.50 12.00
fii 0.86 0.76* 0.96 1.01 1.22 0.97
Brown bullhead
0.98 0.88* 1.14 1.17 1.39 1.15
AAS Loach
0.94 0.78* 1.04 1.10 1.35 1.07
Yellow catfish
TEPAA! 498 7.42 6.60 8.80 6.40 2.40 6.56 10.08
i 0.69 0.51* 0.58 0.88 1.05 0.69 0.69 0.58 68.22
Brown bullhead
CS 0.79 0.59%* 0.69 1.02 1.20 0.87 0.82 0.68 80.39
Loach
0.75 0.53* 0.63 0.96 1.16 0.70 0.72 0.63 73.10

Yellow catfish

;1. TEPAA (%); 2.EAAI D
Note: 1. The first limited amino acid; 2. The second limited amino acid

®6 =HMENERIEERIE(%TE)
Tab. 6 Contents of taste relating amino acids in muscle of three species (%, dry)

Amino acid Brown bu?lL‘head Loach Yellow catfish
Asp 8.113+0.586" 9.146+0.529° 8.563+0.677"
Glu 12.665+1.087° 14.783+0.805" 13.554+1.238%
Gly 3.45140.246° 4.277+0.318" 3.894+0.328¢
Ala 4.775+0.37* 5.786+0.357° 5.131+0.404°
Total 29.004+2.274° 33.992+1.989" 31.142+2.628"
Ratio in TAA (%) 38.381+0.262 39.377+0.244 39.31240.23
(P<0.05) 3
(P >0.05)
el EMERREARESE 3 31
21 , 5 ,
, 16 13
7 ) .
(P<0.05); , (Cy0.5) EPA ,
(Cy. ) DHA . 06 (6.7
®-3 (P<0.05)
®-6/0-33 (P<0.05), ,

(1.61+0.05), (1.3920.03); ,
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Tab. 7 Contents of fatty acids in muscle of these three species (%)

Fatty acid Brown buglqlghead Loach Yellow catfish

14:0 5.86%0.56" 1.70£0.35° 4.26+0.47°

15:0 2.78+0.45" 0.74+0.13° 0.86+0.21°
16:0 23.94+0.84° 16.24+0.61° 22.06+0.86°

17:0 1.06+0.21° 1.18+0.36° 0.18+0.04°

18:0 5.98+0.66° 4.10+0.42° 3.64+0.34°

16:10-7 9.90+0.56° 21.64+0.78° 12.5+1.01°
18:10-9 20.12+0.51% 21.36+0.91° 23.56+0.64°

20:10-9 0.14+0.05° 0.120.04° 0.14+0.09°

18:20-6 5.60+0.45" 6.50+0.4° 3.84+0.35°

20:20-6 1.18+0.29* 0.52+0.13" 1.20+0.2°

20:30-6 0.74+0.11° 0.70+0.21° 0.76+0.17°

20:40-6 1.38+0.24° 3.06+0.45° 3.40+0.29"

22:300-6 2.80+0.36° 2.52+0.37° 2.84+0.23

22:40-6 0.24+0.05° 0.26+0.05° 0.22+0.04°
18:30-3 9.84+0.61° 5.6£0.41° 10.82+0.55°

20:30-3 0.20£0.07° 0.18+0.04° 0.5240.15"

20:40-3 2.88+0.3° 6.02+0.48° 5.000.46°

20:50-3 (EPA) 2.52+0.3" 0.16+0.05° 0.12+0.04°
22:40-3 0.14+0.05° 0.22+0.04° 0.24+0.05°

22:50-3 0.18+0.04* 2.00+0.19° 0.2+0.07

22:60-3 (DHA) 1.84+0.27° 4.62+0.3° 2.86+0.32°
Total ¥, 98.32+0.16 99.44:+0.09" 98.22:+0.24°
SFA 39.62+0.74° 23.96+1.08" 31.00+0.81°
Y'SFA 59.70+0.85 75.46+1.07° 68.22+0.82°

>MUFA 30.16+0.77° 43.12+0.86" 36.2+0.82¢
YPUFA 29.54+1.23° 32.36+0.37° 32.02+0.87°
-3 Yo-3FA 17.60+0.72° 18.80+0.21° 19.76+0.58°
-6 Y wo-6FA 11.94+0.53" 13.56+0.26" 12.26+0.39°
0-6/®-3 1.48+0.03* 1.39£0.03° 1.61£0.05°

) )
[10] 4 , [4,8,9]
, 3.2
, 48h 96h
: ,
: : .3
, F 4.90—5.06 ,
(P<0.05) 3 , (3—3.5), 3
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COMPARATIVE STUDY ABOUT FLESH CONTENTS AND NUTRIENT VALUES
IN BROWN BULLHEAD, LOACH AND DARKBARBEL CATFISH

HUANG Jun', YANG Song?, Qin Zhi-Biao', WEI Wen-Yan and FENG Jian'

(1. Institute of Aquaculture, Guangxi University, Nanning 530004;
2. College of Animal Science, Sichuan Agriculture University, Ya’an 625014)

Abstract: Three aquaculture species, brown bullhead (Ictalurus ncbulosus), loach (Misgurnus anguillicaudatus) and
Darkbarbel catfish (Pelteobagrus fulvidraco, Richardson), were studied for flesh contents, processing characteristics and
nutritional composition of fish muscles. The results showed that flesh contents of brown bullhead (74.48+2.01)% and
Darkbarbel catfish (73.63+3.29)% were significantly higher than that of loach (65.95+1.27)%. The cooked meat rate of
loach (69.36+2.35)% was higher than that of other two species. Protein content of muscles in loach (16.244+0.56)% was
significant higher than that in brown bullhead (15.34+0.44)% and Darkbarbel catfish (14.45+0.24)%. Fat content of
muscles in Darkbarbel catfish (2.414+0.17)% was significant higher than that in brown bullhead (1.22+0.33)% and loach
(1.26+0.60)%. The proportion of inclusive essential amino acids for human in muscle total amino acids of brown bull-
head, loach and Darkbarbel catfish were (40.06+0.63)%, (39.79+0.57)% and (40.36+0.52)%, respectively. Valine was

first limited amino acid in muscle of the three species of fish and the F value was between 4.90 5.06. In three species,

the delicious amino acid contents of muscles were more than 29%. The unsaturated fatty acid contents of muscles were
significant higher than those of saturated fatty acids. The content of 20:5w-3 fatty acid (EPA) in muscles of brown bull-
head (2.52+0.30)% was significant higher than that of loach (0.16+0.05)% and Darkbarbel catfish (0.12+0.04)%, but the
contents of 22:6w-3 (DHA) in muscles of loach (4.62+0.30)% and Darkbarbel catfish (2.86+0.32)% were significantly
higher than that of brown bullhead (1.84+0.27)%. The results indicated that loach and Darkbarbel catfish are delicious
and these three fish are nutrient aquatic food for human being.

Key words: Fish; Flesh quality; Flesh content; Nutritive value; Amino acid; Fatty acid



