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2005) ( , 2007, , 2008; , 1.2
2009; Florio et al, 2009; ,2012; ,2014;
, 2020), (Ponzoni et al, 2011; Ma et , 30d 20 ,
al, 2012; Trong et al, 2013a, b) ( , 180 d 60 ,
2015; , 2018; , 2020) , 30
( , 2011) , )
( , 2007) ( , 2007, , 2014, )
, 2015) , , ) )
(2007) )
, (flesh content)=( /
, 3 )<100%, (1)
, (average daily gain, ADG)=(W,— W))/t,
) (2)
(Hypophthalmichthys molitrix) (Aristichthys nobilis) (specific growth rate, SGR)=100x
. . (InW>—InW)/t, 3)
(Cyprinus carpio) o 3
(condition factor, CF) =100xW/L", 4
’ > Wi (2); W,
’ (e); 1 W (e) L
’ 1.3
( , 2010; , 2019)
1.3.1
’ ’ (GB 5009.3—85) (GB 5009.5—85)
’ (GB 5009.6—85) (GB 5009.4—385)
1.3.2
1 (GB/T 5009.127—2003),
L1 1.3.3
’ (GB/T 9695.2—2008)
, (4.8+0.2) cm,
1.34
(3.01£0.12) g, ,
(FAO) (WHO)1973
5d
1500 /m? 50 /m’[ (17.5+0.2) cm]
100 /m*>[  (12.7£0.3) cm] 50 /m?[ ’
(8.5£0.1) cm] (Megalobrama amblycephala) ( 62.5)
2 P
20 /m”[ (6.5+£0.2) cm] (AAS) (CS) (EAAI)
) AAS=aa/AA(FAO/WHO), ®)
3 CS=aa/AA(Egg), (6)
1.8<2.0 m 1500 1 600 EAAI=[(100A/AE)*(100B/BE)*x(100C/CE)x, ------ ,X
, ’ , (1001/CI)]""x100, (7)
1667 m’, 31% ’ , aa (%); AA(FAO/WHO)
23, 3%=3%, FAO/WHO (%);
AA(Egg) (%0); n
2, 3.5~5.6 mg/L, pH A B C - 1
6.8~7.0, 23.6~29.8 °C, 0.3~0.6 m,

(%), AE BE CE -, IE
(%)
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1.4 11.83%  23.96%,
+ (mean==SE) 3.90% (P>0.05)  17.75% (P<0.05);
, SPASS18.0 , (P>0.05)
(ANOVA) Duncan 2.2
, P<0.05, P<0.01 1 , ,
, 60d ,60d ,
60 90 120 150 180d
2.1 12.16% 43.33% 15.70%
1 > 64.21%, 87.76% 17.13%  76.62% 22.19% 94.24% 17.13%
9.65%, (P<0.05); 54.17%, (P<0.05)
x1 AMTIEERIRES 5 MEHE B L (n=30)
Tab.1 Comparison in flesh content and condition factor between two species of tilapia (n=30)

1% 1% 1% 1%
64.21+3.23° 11.83+2.29* 23.96+3.18" 2.87+0.85"
58.56+4.05" 12.31£1.64° 29.13+4.25° 2.84+1.02°

(P<0.05)
330 b 500 a
SR IEAR=:] =yl lFan=:] a
; a3 450" o mEBEe
25 BREZIFES b =
a Fl b ’ 400
[ b
20 o’ r'_ 55 350
: = EE e
S EEA B .
5 ZREE *wm L
: EEE o :
0 30 0 90 10 150 180 0 0 30 0 90 120 150 180
FIERH/ FRIERE/
1 (a) (b)
Fig.1 Comparison in body length (a) and body weight (b) between two tilapia species
(r=0.997) W = 3.266 7d* + 20.517 0d — 22.543 1
(P<0.05), 67.12% (r=0.996)
69.25%, ( 2 , 2.3
(L) (W) (d) 2.3.1 3,
L=-0.431 84> + 6.866 1d — 1.454 3 (r=0.999) W =
2.240 6d” + 62.8340 d — 84.290 1 (r=0.988); 78.01% 77.26% 18.21% 18.35% 2.53%
(L) (W) (d) 3.06% 1.25%  1.33%,
: L = —0.355 64> + 5.501 5d + 0.221 4 (P<0.05) (P>0.05)
*2 AMTIEEERKEREFEEENILR
Tab.2 Comparison in growth performance and survival rate between two tilapia species
1% 1% o
0.113+0.059° 2.394+0.790" 0.901+0.152% 2.764+0.893" 67.12+ 8.42°

0.098+0.049° 1.769+1.048"

0.838+0.167" 2.597+0.986° 69.25+10.42°%
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£33 EHTEEMAERTERS LR (%)

Tab.3 Comparison in proximate compositions in muscle (%) between two tilapia species

78.01+1.32% 18.21+0.75% 2.53+0.17° 1.25+0.87%
77.26+1.67° 18.35+1.26° 3.06+0.38° 1.33+0.38*
2.3.2 40.95% (P>0.05),
17 ( : 70.00%  69.34% (P>0.05),
) . 18.13%  18.27%, 40.71%  39.08%
(P<0.05) (P>0.05), 67.46%  67.08%
, (P>0.05) ( 4),
41.04%

x4 PMHFTIEENATERAMNEE(%EH)

Tab.4 Contents of amino acid in the muscle of two tilapia species (% fresh)

Asp” 1.90+0.16° 1.9140.18°

Thr* 1.00£0.05" 0.99+0.06"

Ser 0.73+0.04° 0.81+0.06°

Glu” 2.63+0.18" 2.56+0.16"

Gly 1.58+0.10° 1.46+0.08*

Ala’ 1.31+0.08* 1.20£0.07°

Cys” 0.16£0.01° 0.14+0.01°

Val* 0.84+0.04* 0.86+0.05"

Met* 0.53+0.03" 0.56+0.04"

Tle* 0.83+0.03* 0.81+0.06"

Leu® 1.42+0.07° 1.43+0.09°

Tyr* 0.58+0.03" 0.61+0.02°

Phe* 1.07+0.03° 0.82+0.04*

Lys® 1.51+0.04* 1.54+0.06*

His 0.47+0.01° 0.510.03°

Arg 0.63+0.05" 0.90+0.05°

Pro 0.92+0.04° 0.86+0.03*

YTAA 18.13+1.15 18.27+1.21°

EAA/TAA 41.04+1.22° 40.95+1.10°

EAA/NEAA 70.00£2.21° 69.34+1.90°

DAA/TAA 40.71+1.03° 39.08+0.98°

EAAI 67.46+3.52° 67.08+2.98°

(A (EAA); * (DAA); ZTAA ; SEAA ; ZDAA ; INEAA
; EAAL
2.3.3 2.3.4
(ASS) 0.60 , , (SFA) C14:0 Cl16:0
+ C18:0, (UFA),
(CS) 0.5, (MUFA) Cl6:1 C18:1 C20:1 R

+ ) ( 95 (PUFA) C18:2 Cl18:3 C20:5 (22:5 (C22:6
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*5 FAMFTIEENALEIERERITN
Tab.5 Evaluation of essential amino acid composition in muscles of two tilapia species
FAO/WHO /(mg/g) /(mg/g)
(mere) /(mg/g) AAS cs AAS cs
Ile 331 250 184.38 0.74 0.56 180.63 0.72 0.55
Leu 534 440 315.63 0.72 0.59 318.12 0.72 0.60
Lys 441 340 335.62 0.99 0.76 341.88 1.01 0.78
Thr 292 250 220.63 0.88 0.76 220.00 0.88 0.75
Val 411 310 188.12 0.61 0.46 221.88 0.61 0.46
+ (Met+Cys) 386 220 151.25 0.69 0.39 156.88 0.71 0.41
+ (Phe+Tyr) 565 380 365.62 0.96 0.65 316.25 0.83 0.56
6 5 100 mg , PUFA (C18:2)
>SFA YMUFA > PUFA 28.03 C14:0 Cl18:2
38.50 25.37mg 28.60 38.90 22.48 mg, SFA (P<0.05) ,
(C16:0) , MUFA (C18:1) (P>0.05)
*6 MMTIGAMABIHERENSREERNM: %)
Tab.6 Fatty acid compositions (unit: %) in muscles of two tilapia species
C14:0 2.48+0.07° 1.80+0.06"
C16:0 20.60+0.32° 21.70+0.36"
C18:0 4.95+0.05" 5.10+0.07°
Cl6:1 3.15+0.12° 3.50+0.15°
C18:1 33.75+0.52° 33.90+0.62°
C20:1 1.60+0.06* 1.50+0.05*
C18:2 22.25+0.26" 19.40+0.19°
C18:3 1.45+0.08" 1.40+0.07°
C20:5 0.09+0.01* 0.10+0.02°
C22:5 0.83+0.02° 0.80+0.02°
C22:6 0.75+0.01° 0.78+0.02°
8.10£0.21° 10.02+0.18"
3 >
> s (2015)
3.1 « » » o« 3
’ ’ , 3
(2004) (Oujiang color carp) , , , ,
(2013) (2019) ( (2016) 3 3

ER)

>

(2009)
(2016) (Monopterus albus)
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( ,2002) , , , “
; “ v « D,
60 d R (P<0.05), ,
(2007) ,
( ;
, 2015; , 2019), ,
(Shikano,
2005; Estep et al, 2006; , 2009; , 2015), ,
61.06%~67.51%,
R 54.50%~62.57%,
3.2 9.65% (P<0.05), ,
(2007)
xT NLMRKEELEIARMILE
Tab.7 Comparison in flesh content of different freshwater fishes
% 1%
* 64.21 Ctenopharyngodon idellus 64.38
* 58.56 Hypophthalmichthys molitrix 61.52
New GIFT 71.28 Aristichthys nobilis 57.73
O. niloticus 67.18 Cyprinus carpio 66.50
O. mossambicus 64.05 Carassius auratus 63.63
Red Tilapia 66.46 Siniperca spp. 67.62
S ¥ , : ( ,2008); , ( , 1982); (
,2003); ,( ,2010);  ( ,2013);  ,  ( ,1990);  ( , 1995)
33 41.04% 40.95%, 70.00%  69.34%,
, ( , 2007) FAO/WHO . EAA/TAA
, ( 40% EAA/NEAA 60% , ,
) ( , 2003; , 2007; , s
2007; , 2018)
( , 1995; , 2007; , 2018;
,2020) ( ,2007) EAA/TAA DAA/TAA
( ,2007)  (8) (2007) ,
5 , 5
) ( ,
8), , ’
’ ’ ’ ’ 4
; 9
EAA/TAA EAA/NEAA 60 d
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£8 FIESEMERBHINERER A LE(B:%)
Tab.8§ Comparison in nutritional components in muscle among different tilapias and common fishes (unit: %)
* 78.01+1.32% 18.21+0.75% 2.53+0.17° 1.25+0.87°
* 77.26£1.67° 18.35+1.26° 3.06+0.38° 1.33+0.38*
Singapore red tilapia 74.00 17.80 5.54 1.66
' Red Tilapia 78.48 17.68 2.34 1.08
? Red Tilapia 79.70 17.30 1.08 0.79
Guam red tilapia 77.84 20.46 1.05 1.19
Y 0. niloticus 9% O. aureus& 77.90 18.70 2.65 1.09
2 0. niloticus Q% O. aureusd 77.40 20.76 1.89 1.14
3 0. niloticus % O. aureusd 79.51 16.15 2.65 1.00
4 0. niloticus Q% O. aureus® 74.30 18.70 4.40 1.40
O. niloticus 80.85 15.38 1.75 1.07
O. aureus 78.53 18.01 2.26 1.19
GIFT 79.05 17.03 2.27 1.12
Ctenopharyngodon idellus 81.59 15.94 0.62 1.22
Hypophthalmichthys molitrix 79.10 18.10 0.60 1.17
Aristichthys nobilis 80.03 18.06 0.70 1.21
Cyprinus carpio 79.58 16.52 2.06 1.18
Carassius auratus 80.28 15.74 1.58 1.64
* : ( ,2007); '( ,2007); 2( ,2003); (
,2018); '( , 2020); 2( ,2018); *( , 1982); ,2007);
, , ( ,2007);  ( ,2019);  ( ,2013); s ( , 1990)
*9 FEEE5EAEXNAREELFNRERIELHE M LLI(BRAL: %)
Tab.9 Comparison in amino acid and fatty acid compositions in muscle among different tilapias and common fishes (unit: %)
EAA-TAA EAA-NEAA DAA-TAA SFA MUFA PUFA
* 41.04 70.00 40.71 28.03 38.50 25.37
* 40.95 69.34 39.08 28.60 38.90 22.48
Singapore red tilapia 46.29 96.29 40.84 — — —
' Red Tilapia 50.50 105.66 36.78 35.20 20.80 37.10
? Red Tilapia 43.74 73.81 38.54 31.66 38.75 29.60
Guam red tilapia 41.38 70.59 38.41 34.90 31.71 33.38
" O. niloticus 2 *xO. aureus & 40.99 69.46 39.11 — — —
2 0. niloticus £ ><O. aureus o 40.80 68.92 39.06 33.45 27.44 39.29
3 0. niloticus £ ><O. aureus & 50.45 101.82 37.06 36.20 20.00 35.20
O. niloticus 51.15 104.70 36.22 36.90 18.00 38.30
O. aureus 51.57 106.49 36.10 37.20 17.80 35.80
GIFT 50.50 102.03 36.78 35.90 20.80 37.10
Ctenopharyngodon idellus 40.18 67.10 36.45 21.87 54.80 23.45
Hypophthalmichthys molitrix 40.16 104.00 38.53 32.58 16.91 50.07
Aristichthys nobilis 40.00 104.00 38.45 31.93 26.13 41.94
Jian carp 38.05 74.23 36.15 25.02 29.64 45.12
F : ( ,2007); '( ,2007); 2( ,2003); (
, 2018); "( , 2018); 2 , 2011); }, . , (
,2007); ( ,1990);  ,  ( ,2019); ( ,2015)
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COMPARISON IN GROWTH AND MUSCLE NUTRITION OF SINGAPORE RED
TILAPIA AND OREOCHROMIS NILOTICUS UNDER SIMULATED ECOLOGICAL
CONDITIONS

LIN Xiang-Ri
(College of Marine Biology, Xiamen Ocean Vocation College, Xiamen 361100, China)

Abstract

niloticus @ xO. aureus3) (ON), two species of tilapia in different body colors were polycultured in the same pond under the

To compare in growth and muscle nutrition of Singapore red tilapia (ST) and Oreochromis niloticus (O.

same environmental conditions and culture management. Biochemical analysis was performed to compare the meat content
and muscle nutrient composition. The results show that there was no difference before the first 60 days in the growth of
body length and body weight of the two tilapias. After 60 days, the growth rate of body length, body weight, and specific
growth rate (P<0.05) of ST were higher than ON. The regression equations of body length (L), body weight (W) growth,
and culture days (d) of ST and ON were established. The meat content had 9.65% more in ST than in ON (P<0.05). The
protein, crude fat, and ash content in muscles of ST were lower than those of ON except for water content. The amino acid
composition in muscles of the two tilapias was comprehensive, and conformed to ideal mode of FAO/WHO. Except for
arginine content, there was no significant difference among the other amino acid contents. EAA/TAA, EAA/NEAA,
DAA/TAA and EAAI of ST and ON were 41.04% and 40.95%, 70.00% and 69.34%, 40.71% and 39.08%, 67.46% and
67.08%, respectively, with no significant difference. The contents of Y SFA and > UFA in the muscle of ST and ON were
28.03% and 28.60%, 63.87% and 61.38%, respectively. Except for C14:0 and C18:2, there was no significant difference
among other fatty acids. This study indicated that both ST and ON are fast-growing quality freshwater fishes, being
featured with strong stress resistance, rich nutrition, and high edible value. ST had higher meat content, faster growth, and
shall have greater breeding benefits than those of ON.

Key words Oreochromis niloticus (O. niloticusx0. aureusd); evaluation of

Singapore red tilapia; growth;

muscle nutrition



