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F 2
( ,2013):
_ Val+Leu+tlle ) 21 )
Phe+Tyr
, Val ; Leu ; 1le ; ’ ’
Phe ; Tyr ’
1.8 ’
SPSS 21.0 )
S-N-K (P<0.05
) Prism6.0 (P<0.05)
F2 BXWAPLEEEENERKSHFERER
Tab.2  Effects of different culture conditions on B. sinensis breeding traits
/g 10.50£2.55 10.50+2.55 10.50£2.55 10.50+2.55
/cm 8.52+0.59 8.52+0.59 8.52+0.59 8.52+0.59
/g 16.22+5.23" 13.59+3.13% 11.59+2.63° 10.71£2.60°
fem 10.72£1.09" 10.35+0.68° 10.05+0.68 9.48+0.52°
1% 55.82+4.36" 20.81+6.53° 10.17+2.81° 1.65+0.86°
1% 35.01+£3.00° 32.50+2.50° 35.00+1.00° 22.50+1.71°
(P<0.05)
2.2 , 83.08%, (P<0.05),
(82.37%)
3 3 , (81.63%), (78.96%)
R 76.27%~80.67% (74.65%)
(P>0.05) (<2%), (1.63%),
(19.64%), (1.55%), (1.31%)
(16.53%) (15.27%) (14.73%), (0.89%) (1.24%),
(11.07%); (P<0.05)

F3 SXWAPESYERIABETFEB (% TE, meanSD, n=3)

Tab.3 The muscle proximate composition of B. sinensis in different experimental group (dry weight %, mean+SD, n=3)

76.64+0.62 14.73+0.02° 83.08+0.00° 1.55+0.00°
80.67+0.44 16.53+0.01° 82.37+0.00° 1.31£0.00°
76.27+2.81 11.07+0.02¢ 81.63+0.00° 1.63+0.00°
78.84+1.47 19.64+0.01° 78.96+0.00° 1.24+0.00°
76.98+0.74 15.27+0.01° 74.65+0.00° 0.89+0.00°
(P<0.05)
2.3 (78.01%)
4 (79.27%) ,
, 17 (P<0.05),
4 , (71.72%) , (P<0.05) (31.57%)
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F 4 PIELIEEAN RS EREMK(%, meantSD, n=3)
Tab.4 The muscle amino acids composition of B. sinensis in different experimental groups (%, mean+SD, n=3)
* 8.53+0.03" 8.43+0.02° 8.23+0.01° 8.13+0.03¢ 7.56+0.03°
* 13.31+0.09* 13.03+0.05° 12.84+0.05° 12.76+0.01° 12.06+0.08¢
* 4.05+0.02° 4.28+0.04° 4.2140.05° 4.23+0.05° 4.50+0.03°
* 5.02+0.04° 5.05+0.06° 5.00+0.08" 4.97+0.07° 4.9240.04°
* 3.78+0.02° 3.71+0.01° 3.64+0.01° 3.61£0.00° 3.27+0.03¢
* 3.85+0.02° 3.74+0.02° 3.68+0.03¢ 3.68+0.03¢ 3.54+0.01¢
* 2.48+0.02° 2.37£0.01° 2.36+0.01° 2.34+0.02° 2.17+0.01°
* 3.53+0.01° 3.43+0.03° 3.35+0.01° 3.35+0.01° 3.19+0.01¢
* 6.56+0.02° 6.39+0.02° 6.22+0.02° 6.21£0.01° 5.82+0.02¢
* 3.56+0.01° 3.46+0.01° 3.35+0.01¢ 3.37£0.01° 3.20+0.01°
* 7.81£0.05° 7.58+0.03° 7.41£0.03¢ 7.25+0.01¢ 6.28+0.04°
1.86+0.01° 1.71£0.01° 1.74+0.01° 1.72£0.01° 1.54+0.01¢
5.05+0.06° 5.07+0.04° 4.96+0.04° 4.86+0.04° 4.28+0.05°
2.85+0.06° 2.75+0.02° 2.63+0.04° 2.69+0.02%¢ 2.46+0.02¢
3.48+0.02° 3.44+0.01° 3.36+0.01° 3.33+0.01¢ 3.06+0.01°
0.65+0.01° 0.58+0.01¢ 0.62+0.02° 0.64+0.02b° 0.70+0.02°
2.88+0.06" 3.00+0.05° 2.97+0.06° 2.91+£0.09° 3.19+0.08"
79.27£0.21° 78.01+0.22° 76.56=0.17° 76.05+0.11¢ 71.72+0.29°
31.57+0.07° 30.65+0.09° 30.00+0.05° 29.80+0.05° 27.47+0.11¢
47.69+0.13" 47.36+0.14° 46.56+0.13° 46.24+0.06¢ 44.25+0.19°
30.92+0.05° 30.80+0.09* 30.28+0.13° 30.10+0.14° 29.03+0.04¢
* ;* ; (P<0.05)
(P<0.05), F F 6 7
(P<0.05) AAS
(47.69%) , (44.25%) ,
(P<0.05), :
(P<0.05)
(30.92%) , +
(29.30%) , +
(30.80%) (30.92%) CS ,
(P<0.05),
(P<0.05) #=S5 PELSEBAAOIZRITD(AAS)
Tab.5 The amino acids score (AAS) of B. sinensis muscle
>
AAS
, , 0.95 0.93 0.91 0.90 1.02
0.78 0.75 0.74 0.74 1.01
2.4 F 0.88 0.86 0.84 0.84 1.02
4 9 0.93 0.91 0.88 0.88 1.03
( x0.625 0) 1.44 1.39 1.36 1.33 1.02
. 0.89 0.84 0.85 0.85 0.99
1.05 1.02 0.98 1.00 1.04
AAS CS EAAI,
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Fz6 HIELERIALE CSiTFHn (72.67%)> (71.3%)>
. hemical f B. si ] 1
Tab.6 The chemical score (CS) o sinensis muscle (71.15%)> (66.83%);
CS (F )
0.81 0.79 0.78 0.77 0.70 (2.22)> (2.21)>
0.59 0.57 0.56 0.56 0.54 (2.18)> (2.17)
0.67 0.65 0.63 0.63 0.60 2.5
0.77 0.75 0.73 0.73 0.68 8
1.11 1.07 1.05 1.03 0.89 20 : 1 20: 2
’ 0.51 0.48 0.48 0.48 0.46 , 5 (14:0 16:0 18:0
20:0 22:0),3 ,6
0.71 0.69 0.66 0.67 0.63

x7 PESESNACESERELN FE

Tab.7 The muscle amino acid index and F-vaule of B. sinensis

(41.03%)>

(39.70%)>
(34.30%) 3

(40.06%)>

(35.61%)>

16:1 181

7 2001 ( ),
EAAI/% 7490  72.67 71.3 71.15 66.83 (19.97%)>
F 2.17 2.18 2.21 2.18 222 (19.67%)> (18.26%)> (15.04%)>
(14.35%) n-3
+ 183 20:5(EPA) 22:6(DHA), n-6
7 (EAAI) 18:2 20:2( ) 20:4
(74.9%)> (29.24%)>
F 8 FILIN4A P S yERE A AN A AS B BR LA R (%, mean+SD, n=4)
Tab.8 The muscle fatty acid composition of B. sinensis in different experimental groups (%, mean+SD, n=4)
14:0 1.97£0.12° 0.67+0.06° 1.63+0.06° 2.00£0.10° 0.70+0.30°
16:0 22.43+0.06° 18.17+0.06° 19.97+0.12° 21.97+0.12° 18.53+0.12¢
18:0 12.13+0.12° 12.67+0.35" 10.07+0.06° 11.80+0.10° 14.33+0.15°
20:0 2.57+0.15° 3.23+0.60° 1.47£0.21° 2.80+0.20° 6.40+0.26"
22:0 0.90+0.20° 0.80:£0.20° 1.10£0.10°* 1.10£0.10° 1.10£0.00°
161 5.77+0.21° 2.50+0.00° 5.77+0.06° 3.93+0.06" 2.23+0.15¢
18:1 11.87+0.25¢ 11.67+0.06* 13.67+0.15° 15.30+0.30* 12.83+0.59¢
201 0.63+0.06* 0.20+0.00° 0.50+0.00° 0.43+0.06° —
18 1 2 (LA) 4.17+0.15¢ 5.97+0.21° 8.93+0.12° 8.87+0.25° 4.70+£0.20°
18 : 3 (ALA) 0.70+0.00° 0.83+0.06° 1.50+0.00° 0.73+0.06° 0.47+0.06°
20:2 0.87+0.15" 0.60+0.10® 0.50+0.00° 0.40+0.00° —
20 4 4.43£0.60° 10.00£0.46" 6.00+0.10° 4.67+0.06° 6.33+0.45°
20 : 5 (EPA) 5.33+0.06° 5.67£0.15° 4.63+0.06° 4.77£0.12° 4.57+0.21°
22 : 6 (DHA) 5.47+0.45° 6.10+0.20" 5.60+0.00° 5.40+0.00° 3.23+0.21°
SFA 40.06+0.10° 35.61%1.12° 34.30+0.20¢ 39.70+0.11° 41.03+0.25"
MUFA 18.26+0.03° 14.35+0.08° 19.97+0.20° 19.67+0.28° 15.04+0.70¢
PUFA 20.98+1.28¢ 29.24+0.77° 27.21+0.33" 24.86£0.17° 19.33+0.60°
EPA+DHA 10.79+0.37° 11.79+0.07° 10.24+0.08° 10.1420.10° 7.81+0.04¢
n-6/n-3 0.8240.05" 1.31£0.05° 1.32+0.01° 1.29+0.03" 1.34£0.10°
1 (1) SFA: ; MUFA: ; PUFA: ; EPA: ; DHA: ; n-6/n-3: n-6
n-3 (P<0.05) (2)=*—>"
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(27.21%)> (24.86%)>

(20.98%)> (19.33%)
EPA+DHA
(11.79%)> (10.79%)>
(10.24%)> (10.14%)>
(7.81%) (n-6/n-3) :
(1.34)> (1.32)> (1.31)>
(1.29)> (0.82)
3
3.1
(P<0.05),
8 °C , 31°C
( , 2000)
, , (Clarias
leather) ,
(Hossain et al, 1998)
3.2
( , 2007)
( ,2015);
(2011) )

(

, 2015)

( , 1997)

74.65%~86.15% ,

(Pagrosomus major) ( ,2001) ( 66.80%)
(Sparus macrocephalus) ( , 2001) (

69.71%) , 2%,
33

71.72%~
79.27% , )

29.03%~
30.92% , )
(30.80%) (30.92%) ,

(Larimichthys crocea) ( , 2013)
(Hypophthalmichthys nobilis) ( , 2015)
(Siniperca chuatsi) ( , 1995)

(Lota

lota) (
, 2015)
,2008)

, 2015)

(Ophiocephalus argus) (
(Synechogobius hasta) (

(Cynoglossus semilaevis) (



5 : (Bostrychus sinensis) 1177

, 2006) ) >
fili (Takifugu rubripes) ( ,
2016) (Coilia ectenes) ( , 2011)
27.47%~
31.57% , (31.57%)>
(30.65%)> (27.47%),
(P<0.05)
( , 2008)
( , 2006)
(FAO) (WHO)
(AAS) )
( + ),
( + )
(CS)
( + ),
( , 2022)
( , 2013)
( , 2014),
(EAAT)
( , 2015)

66.83%~74.90%
: ( ,2015)
( , 2011)

& )
2.17~2.22 :

3~35

( , 2006); F

( ,2015)

(16 - 0),

(18 * 1), (16 * 1) 16 © 1
18:0

(Cameron et al, 1991),

11.67%~15.30% , fiifi (
2016)
18 : 1

( » 2007), ;

n-3

( , 2007),
n-3 (EPA+DHA)
, 7.81%~11.79% ,
(EPA+DHA)
, ( , 2005)
( , 2008)
(EPA+DHA)
, (EPA+DHA)
10% R (Sarus latus) (
(Plecoglossus altivelis) (
,2015)

,2007) ,

,2015)
,2015) (
fiF(Hemibarbus maculates) (
EPA DHA

n-6/n-3
, n-6/n-3



1178 53
0.82~1.34 S n-6/n-3 s [J1. ,
1-6/n23 13 38(1): 132-134.
, , , , 2007. #F fig
n-6/n-3 []. , 31(6): 843-848.
4~6(  , 2016), n-6/n-3 , , ., 2007. n-3
, ’ -6 DHA EPA 1. ,31(11): 78-85.
, , , 2008.
n-3 PUFA n-6/n-3 1. ., 54(5): 822-829.
, 2010. [M].
4 . 5-8.
, , , ., 1995.
1. , 14(1): 80-84.
’ , , 2006.
17 ( ), 1. , 30(4): 453-458.
, , , ., 2015,
[J]. ( )
36(2): 83-88.
, , , , , 2013.
: AAS CS , 1. , 35(6): 610-612.
, , ., ,2001. 5
’ 1. , 20(4): 26-31.
C +) ) , , , 2022.
(EAAI) , []. ,
F ) P 32(1): 85-88.
, , , ., 1985.
n-3 PUFA (EPA+DHA) 0], (1): 88-89.
, , , ., 2017.
1. , 35(2): 13-20.
’ , 2016.
[D]. : .
, , ., 2007. 0
1. , 16(1):
: : ., 2016 fi 87-91.
(7. , 28(9): 2987-2997. > ) ., 2017 -
, , , ., 2006. 1 , 37(5):
1. , 27(2): 76-79.
49-54. , 2002. 1. (6):
, , 2007. [M]. 59-60.
10-15. , , , ., 2016.
, , , 2008. [M]. . , 24(7):
£ 20-28. 791-801.
, , ., 2013, , 1997. [M].
. (2): 8-14, 16. 1-342.
, , 2004. , ,
: GB/T 5009.4-2003[S]. 2017a. . GB
1-9. 5009.124-2016[S]. S 1-8.
, 2017. , ,
: GB 5009.3-2016[S]. 2017b. . GB
1-8. 5009.168-2016[S]. £ 1-24.
, 2006. . GB/T 2017c. . GB
6433-2006[S]. : 1-10. 5009.5-2016[S].
, , 2014. []. , , ., 2008.
, 31(1): 60-64. 1. ,

, 2011,

> s s

17(2): 182-186.



5 : (Bostrychus sinensis) 1179

, , , , 2000. s , , 2015,
[J1. (01): [J1. ( ),
10-13. 34(1): 36-39.
, 2012. 1. , , , 2015. [J].
(18): 271-272. , 31(3): 75-76.
, , , , 2015. s , , ,2016. ®-3 -6
[J]. , 31(9): 244-249. [J]. ,
, , , , 2013. 29(11): 1-5.
[J. , 37(5): 768-776. , 1980. [M]. s
, , , ., 2015. 0 1-115.
[J]. , 36(4): 147-151. CAMERON N D, ENSER M B, 1991. Fatty acid composition of
s s s , 2016. lipid in Longissimus dorsi muscle of Duroc and British
[M]. : : 8-10. Landrace pigs and its relationship with eating quality [J].
, 2015. [D]. Meat Science, 29(4): 295-307.
: : 1-50. HOSSAIN M A R, BEVERIDGE M C M, HAYLOR G S, 1998.
R s s , 2005. The Effects of density, light and shelter on the growth and
[J]. ,27(3): 256-257, 260. survival of African Catfish (Clarias gariepinus Burchell,
s s , 2010. 1822) fingerlings [J]. Aquaculture, 160(3/4): 251-258.
[J]. ( ), 29(4): World Health Organization, Food and Agriculture Organization
340-345. of the United Nations, 1973. Energy and protein
s s s , 2011. requirements: report of a joint FAO/WHO Ad Hoc expert
1. , 23(3): 514-520. committee [R]. Geneva: WHO: 1-10.

ANALYSIS AND EVALUATION OF NUTRITIVE COMPOSITION OF MUSCLE OF
CAGE CULTURED BOSTRYCHUS SINENSIS IN MANGROVES AREA

LI Yuan-Yue"?, LIRong-Wei"? CHEN Rong-Bin"? CHEN Zheng-Qiang"?,
LIN Pei-Ran"?, XIAO Zhen"?, WANG Qiu-Rong"?
(1. Fisheries College, Jimei University, Xiamen 361021, China; 2. Key Laboratory of Marine Fishery Resources and Ecological
Environment in Fujian Province, Xiamen 361021, China)

Abstract This study was conduct to analyze and evaluate the muscle nutritive compositions of cage-culture
Bostrychus sinensis in mangroves area, and compared with those of wild, pond-culture and mudflat-cultured fishes. The
results showed that the muscle of B. sinensis in all groups contain high protein but low lipid. The muscle protein and lipid
contents of B. sinensis cultured in mangroves area were higher than that cultured in mudflat. The total amount of amino
acids (71.72%~79.27%), delicious amino acids (29.03%~30.92%), essential amino acids (27.47%~31.57%) and
non-essential amino acids (44.25%~47.69%) of fish muscle were the highest in wild fish and the lowest in mudflat-cultured
fish, respectively, but fishes cultured in mangroves area were higher than those cultured in mudflat. The essential amino
acid index (EAAI) of fish muscle in all groups were higher (66.83~74.90).The limiting amino acids were valine, isoleucine
and (methionine+cystine). Total branched-chain amino acid/total aromatic amino acid (F value) were also high in all
groups (2.17~2.22). The n-3 polyunsaturated fatty acids and high unsaturated fatty acids (EPA+DHA) of fishes cultured in
mangroves area were higher than that of cultured in mudflat. In conclusion, the muscle nutritive value of B. sinensis was
very high and the meat quality was better. Moreover, fishes cultured in mangroves area showed superior nutritive
compositions to those of cultured in mudflat.

Key words mangrove; Bostrychus sinensis; nutritive compositions; amino acid; fatty acid



