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Abstract Because meat and caviar eggs of sturgeon have high nutritional value, the sturgeon aquaculture has been
developing at a steady speed in China. As a results, China has become the largest country of sturgeon aquaculture.
Although a number of basic research findings in conservation biology and applied technology of sturgeon were
achieved, little is known about growth pattern and development mechanism of muscle quality of farmed sturgeons.
This paper reviewed the current status of research on allometric growth pattern and muscle quality of sturgeons, and
found previos studies which focused on juvenile sturgeons or a special period is lack of integrity and systematicness
and suggested that a mass studies to address development mechanism from juvenile to adult of muscle quality of the
mainly farmed sturgeons should be encouraged.

Keywords Sturgeons, Growth, Muscle quality

(Osteichthyes). (Actin- (Acipenser schrenckit) (Huso dauricus)
opterygii) . (Chondrostei) . (Acip- (Acipenser nudiven-
enseriformes) 2 (Polyodontidae), 1ris) (Acipenser ruthenus)
(Acipenseridae)) 6 27 1997 (Acipenser baerii)o

(CTTES)
( o
,2007). 8 N . N N
(Acipenser sinensis)~ (Psephurus gladius) ° (Caviar)
(Acipenser dabryanus) N N
(No. 31201990). 2014 N

(2008)



AB D

o 20 80

N N

2011), 2008

9.28.37
4

o

o 13~14.

o W=alb

20

90

(Bronzi et al.,
2.14

83.3%

0~53

. 3~4

o 17~18

16~17.21~22

(

(2002)

0~38
,2007).

6~9d
( ,2012),
( ,2012). ( ,2009)
( ,2002; ,2012)
(26~108 g ) ( ,2007)
b<3 o
99.23~383.87 g ( ,2011)  617.27~1379.32 ¢
( ,2011) 53.70~247.13 g(
,2011a) 186.29~1 245.43¢g ( ,
2011b) 0~1+ (Keszka et al., 2009)
25~649 g ( ,2005). ( ? x
5) 1789~5331¢g ( ,2008)
45.5~820.8 g
(Vaccaro etal., 2004)
b>3 o
( 5% ( ? x
8)) 145.83~437.36 g
( ,2008).
(condition factor, K=100x
W/L3) N

0.300~0.500 (Koksal et al., 2000;

Vaccaro et al., 2004; , 2008; , 2008;
,2011; Ta'ati et al., 2011; ,2011a;
2011b), 1 0.350~0.434
( ,2011) 1 (0.289 4~0.372 9) (
,2011a) 2 (0.283 4~0.392 7) (
,2011b). (0.350~0.358) (Koksal
et al., 2000). (0.380~0.410) ( Ta'ati et al., 2011).
( Qx 5)(0.341~0.387) (
, 2008). ( 5 x
( ? x 3)) (0.365 6~0.394 2) (
,2008) (0.32~0.54)

(Vaccaro et al., 2004)



Review on Growth and Muscle Quality of Cultured Sturgeons

0.59 ( ,2007). 10~
22d 0.44~0.603 (Gisbert et al., 1997) o
0.72 ( , 1998),
1 ( ,2007),
( ,2011a)
2 ( ,2011Db)
1 N N °
2 ( ,2007; ,2008;
o ,2011; ,2009; ,2012). (
, 2003; , 2004, , 2006; ,
2006). ( , 2007, ,2010)
N (Ghomi et al., 2012a; Ghomi et al., 2012b; Ghomi et al.,
o 2013) o
N N N ( , 2007, , 2008;
. ,2000; ,2011; ,2012) 50~
N 1500¢g(50¢, 150 g,300 g,386.3~428.8 g,456.4~585.4 g,
N 600 g, 722~989 g, 1 500 g). 2
(2013) 1~7
( & x ?) o .
( ? x 5) 1~7 “ 8 ( ,
- - ? o 1~3 , ) ’ , ) 5
( ? x 5) b>3 ) )
4 (
5 b=2.94 37 , , , ) o 50~1500¢g
b 2.63<3, ( Q x 5)
(R*=0.94)
o Cubic
( Q x 3)
28.53 kg.82.11 cm N N N
422 02
2 FAO/WHO ( ,2012),
) R . 50g.1502.3002.386.3~428.8 g.456.4~5854 ¢
o . 600 g ( )
. . N . . . . 2007, , 2008; , 2009; ,2011)
.pH . . 722~989¢g 1500¢g
. . NN (
o . N ,2009; ,2012)

N [e] o

(122.95+24.69) £.630~770 g.(1.53+0.3) kg
. 50~65 kg ( ,



2003, 2004; , 2006; , 2006)
(2007)
(p<0.05)
(p<0.05).
18
(AAS) (CS)
+
6 (SFA) 6
(MUFA) 9 (PUFA)
9 SFA 5 MUFA
7 PUFAO C14: 1N C23: 0 CZO: 3wb
(p>0.05) (p<0.05)
(EPA) (DHA)
(p<0.05)
22.99% 7.15%., 1
18
( ,2010).

(Ghomi et al., 2012a; 2012b;

Ghomi et al., 2013), n-6/n-3
(Simopoulos, 2002) S kg

(Ghomi et al., 2012a)

(MUFA)

EPA DHA
(Paleari et al., 1997; Badiani et al., 1997; Jankowska
et al., 2005; Vaccaro et al., 2005; Hedayatifard and

Moeini, 2006) n-6 n-3
n-6/n-3 3.00, Ghomi
(2012b) 5kg
Ghomi (2013) 1~89 kg

- 1~89kg
11.2%~18.63% 1.40%~6.0% .

65.77%~804% 0.54%~14%. MUFA (43.11%)

PUFA (28.02%) SFA (20.72%)

\SFA (Ci60, Cis0, Co00)PUFA (C5,n-6, Ci53n-3, EPA,
DHA) n-3/n-6 (p<0.01), n-3.
n-6.EPA  DHA n-3/n-6
(p<0.01) MUFA  DHA/EPA

( , 2004; Vaccaro et al., 2005;
Jankowska et al., 2005),

3

80%



Review on Growth and Muscle Quality of Cultured Sturgeons

(No. 31201990).
2014 .
(2008)

o

Badiani A., Stipa S., Nanni N., Gatta P.P., and Manfredini M.,
1997, Physical indices, processing yields, compositional
parameters and fatty acid profile of three species of cultured
sturgeon (Genus acipenser), J. Sci. Food Agric., 74(2):
257-264

Bronzi P., Rosenthal H., and Gessner J., 2011, Global sturgeon
aquaculture production: An overview, J. Appl. Ichthyol., 27
(2): 169-175

Cai Y., Sun D.D., and Wei Q.W., 2010, Analysis on flesh rate
and nutritive composition of muscle in 1-year old artificially
bred Acenser sinensis gray, Anhui Nongye Kexue (Journal
of Anhui Agriculture Science), 38(18): 9549-9550 ( s

, ,2010, 1
s , 38(18): 9549-9550)

Chen J., Liang Y.Q., Huang D.M., Hu X.J., Yang H.Y., Yu F.H.,
Fang Y.H., and Zhu B.K., 2008, Studies on the body compo-
sition of different growth development of Potyodon spathula,
Shuishengtaixue Zazhi (ChineseJournal of Hydroecology), 1:
65-70 ( s , ,

, , 2008,
) , 1: 65-70)

Chen X.H., 2007, Biology and resource status of Acipenseriformes,

,2007,

H s s

Ocean Press, Beijing, China, pp.12-13 (
> Pp-

12-13)

Choo CK., and Liew H.C., 2006, Morphological development and
allometric growth patterns in the juvenile seahorse Hip-
pocampus kudaBleeker, Journal of Fish Biology, 69: 426-445

Dong H.W., Han Z.Z., Kang Z.P., Qu L., Guo W.S., Yang C.H.,
and Zou Z.Y., 2007, Analysis on the rate of flesh content a
nd nutritional value of paddlefish (Polyodon spathule), Dan-
shui Yuye (Freshwater Fisheries), 37(4): 49-51 ( ,

, , , , , , 2007,
, ,37(4): 49-51)

Gisbert E., and Williot P., 1997, Larval behaviour and effect of
the timing of initial feeding on growth and survival of
Siberian sturgeon (Acipenser heri) larvae under small scale
hatchery production, Aquaculture, 156: 63-76

Ghomi M.R., Nikoo M., and Pourshamsian K., 2012a, Omega-6/
omega-3 essential fatty acid ratio in cultured beluga stur-
geon, Comp. Clin. Pathol., 21(4): 479-483

Ghomi M.R., Nikoo M., and Pourshamsian K., 2012b, Fatty acid
composition in farmed great sturgeon Huso huso, Comp.
Clin. Pathol., 21(4): 111-114

Ghomi M.R., Nikoo M., and Pourshamsian K., 2013, Effect of
alive weight on body composition and fatty acid content of
farmed beluga sturgeon (Huso huso), International Aquatic
Research, 5: 6-13

He B., Chen X.J., Du J.,, Liu G.X., Long Z.H., and Li Q., 2011,
Study on growth characteristics of Acipenser dabryanus
Dumeril under artificial culturing conditions, Xinan Nongye
Xuebao (Southwest China Journal of Agricultural Sciences),
24(1): 335-341 ( , s R , 5 5
2011, >

,24(1): 335-341)

Hedayatifard M., and Moeini S., 2006, Loss of omega-3 fatty
acids of sturgeon (A cipenser stellatus) during cold storage, Int.
J. Agric. Biol., 9: 598-601

Huang N.Y., Xia L.J., Yao Z.L., Zhou K., Gao L.J., and Zhuang
P., 2005, Regression biology of Acipenser baeri to western
China and its biology, Shanghai Shuichan Daxue Xuebao
(Journal of Shanghai Fisheries University), 14(4): 370-374 (

, , , , , , 2005,
, , 14(4):
370-374)

Hu G.H., Zhu S.C., Zhang J.H., Sun G.H., Gu Q., and Zhang K.,
2003, Approximate composition in muscles and relative
dressed weight in farmed sturgeon Acipenser schrenckii ju-
venile, Dalian Shuichan Xueyuan Xuebao (Journal of Dalian
Fisheries University), 18(1): 70-73 ( , s

, 2003,

, , 18(1): 70-73)

Hu G.H., Sun Z.W., Sun D.J., and Qiu L.Q., 2004, Comparison
of nutritive compositions in muscles among six farmed stur-

s s b

geon species, Dalian Shuichan Xueyuan Xuebao (Journal of
Dalian Fisheries University), 19(2): 92-96 ( , ,
s , 2004, 6
, , 19(2): 92-96)

Hu Y.L., Chen B., Yu D.L., Yuan Q., Wang C., Zhang Y., and
Lan Z.Q., 2006, Evaluation on nutritive compositions of
Acipenser schrenckii in muscle, Shipin Yanjiu Yu Kaifa
(Food Research and Developent), 27(4): 168-170 ( ,

, , , s , , 2006,
, ,27(4): 168-170)

Jankowska B., Kolman R., Szczepkowski M., and Zmijewski T.,
2005, Production value, chemical composition and color of
fillets of the reciprocal hybrid of Siberian sturgeon with
green sturgeon (Acipenser baerii Br.xA cipenser medirosiris
Ayres), Czech J. Anim. Sci., 50: 220-225

Ji H., Sun H.T, and Shan S.T., 2011, Evaluation of nutrient com-
ponents and nutritive quality of muscle between pond-and
cage-reared paddlefish (Polyodon spathula), Shuichan Xue-
bao (Journal of Fisheries of China), 35(2): 261-267 ( ,

s , 2011,



, ,35(2):261-267)

Ji H., Sun H.T., Tian J.J., and Qiu L.J., 2012, Digestive enzyme
activity during early larval development of the paddlefish
Polyodon spathula, Shuisheng Shengwu Xuebao (Acta Hydro-
biologica Sinica), 36(3): 1-9 ( s ) R s
2012, s >
36(3): 1-9)

Koksal G., Rad F., and Kindir M., 2000, Growth performance
and feed conversion efficiency of Siberian sturgeon Juve-
niles (Acipenser baeri) reared in concrete raceways, Turk. J.
Vet. Anim. Sci., 24: 435-442

Keszka S., Krzykawski S., and Wiecaszek B., 2009, Variability
of biometric characters of Acipenser baerii Brandt, 1869 in
the heated water, Electronic Journal of Polish Agricultural
Universities (EJPAU), 12(4): 23

Liu J.K., Li W.L., Shi Z.G., Wang Y.S., and Chen C.S., 2008, A
preliminary study on growth performance of juvenile hybrid
kaluga (Huso dauricus) Siberian sturgeon (A cipenser baerii)
under artificial farming conditions, Danshui Yuye (Freshwa-
ter Fisheries), 38(6): 63-67 ( , , s

, , 2008, Qx F
s , 38(6): 63-67)

Liu X., 2007, Comprehensive study on muscle quality of fishes,
Thesis for M.S., Xiamen University, Supervisor: Wang J.,
pp-1-13 ( , 2007, ,

, ) , pp.1-13)

Lu H.S., Liu JK., Wang Y.S., Shi Z.G., Li W.L,, and Han J.,
2011, The growth characters of 1 year old Huso dauricus ju-
venile, Shuishengtaixue Zazhi (Journal of Hydroecology),
32(5): 78-82 ( , , , ) >

, 2011, 1 s
, 32(5): 78-82)

Ma J., Zhang L.Z., Zhuang P., Zhang T., Feng G.P., and Zhao F.,
2007, Development and allometric growth patterns of larval
Acipenser schrenckii, Yingyong Shengtai Xuebao (Chinese
Journal of Applied Ecology), 18(12): 2875-2882 ( ,

, , , , , 2007,
, , 18(12): 2875-2882)

Paleari A., Beretta G., Grimaldi P., and Vaini F., 1997, Composi-
tion of muscle tissue of farmed sturgeon with particular ref-
erence to lipidic content, J. Appl. Ichthyol., 13(2): 63-66

Song C., Zhuang P., Zhang L.Z., Liu J., and Luo G., 2007, Com-
parison of nutritive components in muscles between wild
and farmed juveniles of Chinese sturgeon Acipenser sinens,
Dongwu Xuebao (Acta Zoologica Sinica), 53(3): 502-510 (

,2007,

, , 53(3): 502-510)

Shen S., Zhou J.C., Zhao S.M., and Xiong S.B., 2009, The nutri-

tional composition and evaluation of muscle of Polyodom

s s > s

spathula, Yingyang Xuebao (Acta Nutrimenta Sinica), 31(3):
295-297 ( s s , , 2009,

s , 31(3): 295-297)

Shi Z.G., Dong S.L., Lu H.S., Wang Y.S., and Li W.L., 2008, A
preliminary study on juvenile growth performance of Kaluga
(Huso dauricus) hybrid under artificial farming conditions,
Zhongguo Haiyang Daxue Xuebao (Periodical of Ocean Uni-
versity of China), 38(1): 33-38 ( , , ,

, , 2008,
, , 38(1): 33-38)

Simopoulos A.P., 2002, The importance of the ratio of omega-6/
omega-3 essential fatty acids, Biomed. Pharmacother, 56(8):
365-379

Ta'ati R., Soltani M., Bahmani M., and Zamini A.A., 2011,
Growth performance, carcass composition, and immunophys-
iological indics in juvenile great sturgeon (Huso huso) fed on
commercial prebiotic, immunoster, Iranian Journal of Fish-
eries Sciences, 10(2): 324-335

Vaccaro A.M., Buffa G., Mirto S., Sara G., and Mazzola A., 2004,
Comparison of growth performance and biometric relation-
ships in two reciprocal sturgeon hybrids reared in net cages
(Sicily, Mediterranean), Aquatic Research, 35(6): 552-558

Vaccaro A.M., Buffa G., Messina C.M., Santulli A., and Mazzola
A., 2005, Fatty acid composition of a cultured sturgeon hybrid
(Acipenser naccarixA. baerii), Food Chem., 93(4): 627-631

Wang Q.S., Zhao C.G., Ma G.J., and Chen J., 2011a, Growth
characteristics of Acipenser schrenckii in pond-culture, Hei-
longjiang Nongye Kexue (Heilongjiang Agricultural Sci-
ences), 1: 70-73 ( s s s ,2011a,

> ,1:70-73)

Wang Q.S., Zhao C.G., Sun D.J., Ma G.J., and Chen J., 2011b, The
growth characteristics of 2-year-old commercial Acipenser
schrenckii in pond-culture, Shuichanxue Zazhi (Chinese
Journal of Fisheries), 24(4): 21-24 ( , , ,

, ,2011b,
s ,24(4): 21-24)

Wu J.H., Liu J., and Chen J.H., 2007, Growth of wild juvenile
Chinese sturgeon (4 cipenser sinensis) farmed in the artificial
environment, Yuye Xiandaihua (Fishery Modernization), 34
(6): 31-35 ( s s ,2007,

, , 34(6): 31-35)

Yang H.L., He C., Ma L.M., Xuan Y.X., Pan J., and Gu Z.M.,
2012, Analysis on flesh rate and nutritive composition of
muscle in 2-year-old Polyodom spathula, Yangzhi Yu Siliao
(Animals Breeding and Feed), 1: 6-9 ( , ,

s , s ,2012,2
, , 1:6-9)

Yuan M.Y., Zou Z.Y., Liu S.F., Li D.P., Wang Z.C., Lv Y.L., and
Dong H.W., 2012, Effects of stocking density on growth of
juvenile Polyodon spathula reared in net cage, Yuye Xian-
daihua (Fishery Modernization), 39(4): 33-37 ( s

, 2012,

H s> > > s



Review on Growth and Muscle Quality of Cultured Sturgeons

, ,39
(4): 33-37)
Yuan Q., 2006, Amino acid composition in different parts of
farmed sturgeon Acipenser schrenckii, Anjisuan He Sheng-
wu Ziyuan (Amino Acids & Biotic Resources), 28(1): 25-28
( , 20006, ,
,28(1): 25-28)
Zhang Y., Liu X.Y., Qu Q.Z., and Sun D.J., 2013, The growth
characteristics of Acipenser schrenckii ( & )xHuso dauricus
('?) hybrid under artificial farming conditions, Shuichanxue
Zazhi (Chinese Journal of Fisheries), 26(2): 1-9 ( R
, , ,2013, (8)x
(?) , ,26(2): 1-9)
Zhuang P., Li D.P., Wang M.X., Zhang Z., Zhang L.Z., and
Zhang T., 2002, Effect of stocking density on growth of
juvenile Acipenser schrenckii, Yingyong Shengtai Xuebao
(Chinese Journal of Applied Ecology), 13(6): 735-738 ( s

, , , , ,2002,
, , 13(6): 735-738)

Zhuang P., Song C., Zhang L.Z., Zhang T., Huang X.R., and
Wang B., 2009, Allometric growth of artificial bred Siberian
sturgeon Acipenser baeri larvae and juveniles, Shengtaixue
Zaizhi (Chinese Journal of Ecology), 28(4): 681-687 ( s

, 2009,
, , 28(4):

s s s s

681-687)

Zhuang P., Zhang L.Z., Zhang T., Zhang Z., Liu L., Zhang J.M.,
Guo F., Yi J.F., and Liu W.C., 1998, Domestication of
amur sturgeon (A cipenser schrencki) in central China and its
biology: I. growth characteristics of young-of-the-year, Dan-
shui Yuye (Freshwater Fisheries), 28(4): 6-9 ( , s

, , , , , , , 1998,
L1 ,
, 28(4): 6-9)



