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Abstract: The experiment determined the metabolic rates of inorganic phosphorus, nitrite nitrogen, ni-
trate nitrogen and ammonia on M. japonicus under different conditions. Results show that : temperature,
weight, salinity, pH and feeding status effect metabolism. The metabolic rates of Phosphorus, nitrate ni-
trogen and ammonia nitrogen were negatively correlated with weight, but the metabolic rates of nitrite ni-
trogen decreased when weight increased. In the range of 20 ~30 °C, as the temperature rose, the meta-
bolic rates of phosphorus, nitrite nitrogen, nitrate nitrogen and ammonia increased. In the range of 10%o
~31%o, as the salinity increased, the metabolic rates of phosphorus and nitrite nitrogen by M. japonicus
(6.739 £0.023) g increased, when the salinity is 31, the metabolic rates of phosphorus and nitrite ni-
trogen is (0.736 £0.002) pg-g “*h~', (0.0778 £0.011) wg-g "*h™", the metabolic rates of nitrate

« YrREEHA: 2011 -04 -06
B4 HE: PRI E KT ECFIIE (2010GA80008 ) ; 4 & Al B H R H AT & B A
(2010GB2E200382) ; Vi 4y B ARSI B H (090706)
EER/AN . AV (1970 448), B, #d%Z, fit; E-mail; sunch@ gdou. edu. cn



92 Pl R (A SARL2ERR)

051 %

nitrogen, ammonia nitrogen decreased, when the salinity is 31, the metabolic rates of nitrate nitrogen,

ammonia nitrogen is (0.257 +0.207) wg+g “h™", (4.445+0.259) pg-g “h~".

In the range of 7. 5

~9.0, as the pH increased, the metabolic rates of phosphorus by M. japonicus (6.749 £0.013) g de-

creased significantly. the metabolic rates of nitrate nitrogen and ammonia nitrogen increased. When pH

was 8.5, the metabolic rates of nitrite nitrogen reached the maximum. Relative to the state of hunger, in

the condition of feeding formula foodstuff, the metabolic rates of phosphate, nitrite nitrogen, nitrate nitro-
gen, ammonia nitrogen by M. japonicus (6.729 + 0.028 ) g, increased 272.02% , 91.67% ,

795.38% , 98.54%.

Key words: M. japonicus; nitrogen metabolism; phosphorus metabolism
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Table 1 The metabolic rates of N and P of M. japonicus under different temperature and different weight

. Bt/ RIZIE[E-Raw! e MR AR/ AR/

‘{ELJ_E‘_‘/OC 1$ﬁi/g -1 -1 -1 -1 -1 -1 -1 -1
(pg-g +h" ) (pg-g +h" ) (pg-g”+h" ) (pg-g +h" )
20 3.443 +0. 059 1.211 £0. 026 0. 059 £0.010 0.138 £0.013 5.440 +0. 118
6.718 £0. 028 0.360 +0. 066 0. 062 +£0. 003 0.348 £0. 078 4.379 £0. 841
9.820 £0.036 0.259 +0. 009 0. 070 +0. 005 0.202 +£0. 052 3.249 +0.017
25 3.490 +0. 120 1. 624 +0. 025 0. 075 £0. 020 1.018 +0. 065 6.271 £0.959
6. 755 £0. 045 0. 545 £0. 261 0.073 £0. 042 2.054 +0. 026 5.291 +0. 959
9. 830 £0. 061 0.291 +0. 036 0. 083 +0. 039 1.109 £0. 013 4.987 £0. 488
30 3.480 +£0. 051 1.714 £0. 051 0.091 £0. 020 2.420 +0.026 7.365 £1. 194
6. 775 £0. 069 0.713 £0.274 0. 127 £0. 088 1.164 £0.013 6.202 +0. 757
9.720 +0. 054 0.410 £0. 254 0. 144 £0. 082 0.275 £0. 026 5.949 +£0. 034

F2 ARFET HARXUER N, PR
Table 2 The metabolic rates of N and P of M. japonicus under different salinity

AN B AR A AL/ IR AR/ AR/

TR/ Yoo ﬁ:}ﬁi/g 1 -1 1 -1 1 -1 1 -1
(pg-g”+h" ) (pg-g”+h™ ) (pg-g”+h™ ) (pg-g”+h" )
10 6.710 £0.014 0.517 £0. 185 0.0318 £0. 031 0.953 £0. 415 15. 667 +0. 435
17 6.760 £0. 042 0.568 +0. 179 0. 0548 +0. 027 0. 825 +0.363 7.013 £0. 056
24 6.735 +0. 021 0.626 +0.417 0. 0700 +0. 004 0. 642 +0. 052 6. 898 £0. 045
31 6.750 +0.014 0. 736 +0. 002 0.0778 £0. 011 0.257 £0. 207 4. 445 £0. 259

2.3  pH{EX B AEXTERE B A2 0

BE% pH {H AN, HAWEXTEF (6.749 =
0.013) g MR W T FE, pH {H4 9.0 AT,
BEROAC I SR AN (1.398 £0.106) pg-g '+h™';
AR HRAICHEBEE pH (8 038 i 7+ &,
pHAE ] 9.0 I, Z A R A A2 0 )ik 3
(2.824 +0.031), (9.123 +0.275) pg-g '*h™';
ML AS IR A MIACEAE pH (R 8. 5 Ik 2] e KIH
(0.082+0.067) pg-g '*h™', J5 2Tk,
S 20T, pH X B A3 52 i b

F (P<0.01), XEmAMEFZmEE (P<
0.05), XPASIRAMREPRIZMALEE (P>0.05),
2.4 BRWKEIHREX R B R 220

P EIRAXS H A8 0F i A8 A7 A B B 52
M, BRI, WASRRA . AR WK
TULRA (P <0.01), HAFEXIF (6.729 =
0.028) gHERLA AR, MERE T, WA
A A DA ILIURES T 237045 &
T 272.02% . 91.67% . 795.38% . 98.54% , W3
4, XRBEEE ARG e
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Table 3 The metabolic rates of N and P of M. japonicus under different pH

. e 2w AR AR MR AR/ FARMWR/

p I/ g Sl - Sy - - Sl -
(pggh™") (pggh™") (pg-g "h™") (pggh™")
7.5 6.730 £0.014 4.930 +0. 535 0. 035 +0. 000 2.384 £0.011 3.339 0. 145
8.0 6.760 £0.014 1. 695 +0. 101 0.073 =0.012 2.439 £0. 025 5. 144 +£0. 006
8.5 6.740 £0.014 1.441 +0. 055 0. 082 +0. 067 2.567 £0.052 5.625 £0.022
9.0 6.765 £0. 007 1.398 +0. 106 0.061 +0.032 2.824 +0.031 9.123 £0.275

T4 OARFEEEARET HARBIRE N P AR
Table 4 The metabolic rates of N and P of M. japonicus under different state of Ingestion

. AN B WAHRR AR/ PHIR AR/ R/

A M:):ﬁi/g 1 -1 1 -1 1 -1 1 -1
(pg-g +h" ) (pg-g +h" ) (pg-g +h" ) (pg-g +h" )
=8 6.735 £0.039 0.193 £0.013 0.012 £0. 003 0. 128 +0. 026 1.708 +0. 077
LA 6.723 £0.017 0.718 £0. 126 0.023 +0. 002 1. 146 +0. 194 3.391 £0. 175

N, P Bt nR 272.02% 91.67% 795.38% 98. 54%

A BAMHRD, e H T H AR IR B

30 ik

3.1 REMEREX B AR X R B S HZ0

BV ETE, HARZEXTURRE . WASRRA . i
A BAWICHRA TR, X UG IR
T, RERFEDHABAS IR S, L E R
E)N e X 2R I NI U RS ila S Pl A Y- ) 17 S
PP AR, XTRE S R IHAERE K, X 5 HAhA
FHRIF T 25 SR B A S A B
HASERT RS . AR A . AR ICHR I B & T
W X SR/ AR TR B G TR R S 0 Y Al A
o, REE [RIE IR NH,-N HE R 5K
[t Y 5 22 2 AR AR DG I 4518 =2 AH R 1Y o
3.2 #HEAAEINREBR S m

SR K ERE XSGR Y, RS i A2k
S A BAR A B S o XRS5 2R 250
BETCEHESI Y —FF, JB TBEMASE (Osmoreg-
ulator) ZhH#"7 MAHNFLER I & AR, X AFE
U ACHRAL , 5 BT B IR RO 20 A i S
BERIFER A ShEOCH], WA IAN RS ERE, Ll
A PR 7K Z 8] (4 7K 3846 L e 200 R ZH 21 2 [ 1Y)
AKAY A5, LATE A [ B 35 R8s Dal-
lavial ™) 88 3 38 /N K B BF Dalaemonetees antennarius
TEVRWGA B 5515 mi i HAB R B, AT 220
R b, B IE W B9 SR UE W] T H ARV BF
Macrobrachium niponense 15Eh B 3%obst HAR I FNHEH
FERER D, AR T AR R RE R AR,

AR AEERFE 10%0 ~ 31%cG BN #E4T, FEE
HER TR ICIIEE . AR A DRI R, mRR

TR N 18%0 ~30%0, 24 % HIF b T 5ol £
T LN R R T AE D, BEARERE AR R AR

S 2 R B A IS T T 422 £ 2 Ik A A 149 2 14
FEARE T AL, AT AR Y T REAF 765 NH,
FRACHR B F Na* K™ 9 B V85 Bk, 38 XUpk
AW i AR IR 5 B T AR M Spaar-
garen 257 BUNTEARER RS T, H AR FEXT HF 55 W
() NH," ¥ B Bifi 5 PR 2R 77 9 (%) 384 i1 7+ &5 3 Chen
SPYESC T EWIXTER (0.76 £0.05) g MR ZHE
TR £R FEE 15%0 ~ 30%02 5] B £5 35 B4 T 25 1 188 K 5
Lei 4%V 4 18 BE 45 % MR 7E 5%0 ~ 35%0 (1 £k Ji 35 ]
W, HEZCRER TR, A X2l T4h
R BB R, ST IMAN A B2 SRk
JE AR B, AR SEI H A B X HRAE 2R B 10%0 ~ 31%0
T R N S AR B R B 1 T R, R A
JT AR R R B 1 R R T R, XU H AR
XPUR AT RE HA E R 8 TR AL
3.3 pH {EX H ATEXT R E B i 80 B0

pH {ERIZK AR B R B, 227 & R ok i ik
IR — A T EAE AR, B E K 4 Bl R
Wy, AR O A K B, TR KA pH (H
FEIK YA KRR B I, K= SR RS
FrERR LB SR — o R K EF pH (EVE
HNT.5~8.5 LA, PRI N 8.0~8.6, 2 pH
BBy, HRARXT T2 A A S i, S fdiK
ARG, BB, AR TFEMARE K
724 pH (EISAKHS, SRR M pH & SR, i
TR RIS, 1 s i S AU B A B D) RERE



2

NN A . Z 5T H ARFEXTUF Marsupenaeus japonicus Z8 A5} A5 i 95

i, KBS AH M P R A, 36 R B I PR
M, MR, RERTRETS, WA S5
S g, W, pH A 8 (8-S 208 ) HE
WAFAE—EMIK R, &3 nlH, BEE pH (HY¥Y
o, HARREXTERBE AR TR, A R
R R 5, WA R 2 AR R AE pH (B
8.5 Bk EH KAE, J5 2 FR#EH. B pH H
X R BRI VE FHHLR BT ST 30, A it —2b
IR ST .
3.4 BRREXBAEIIREBEA G

P KT 2 52 M R 28 AR KR R I 1) — A
BRE, BT R ARy Rk sh I 1EH,
WRR AR, RICHIRRGI N, RERANE
YAk R A T R B TR 9 5 Ao AR R Y B T
¥eo tTHEERS VE A R ERE A AT R,
B A ER T B G R AR A Y R A s
BEREAREIREPERTFREREAREY
AR, Nelson 250 fF 5 ¢ W1 % [ 78 MR AfE 0F A
Fesks Ve, B mis] 5 0o AR5 e At
WERRIN 39. 4% , F5 W FR LA IRDRL A AR R T
FRuEAR i R 20 3 K T 19.7% F1 7.1% 5K fil
2L S e [ 6 R B £ V0 T FE & AR B AR R
FEYUARIR S I 23 310 36 K 8. 3199% #12.913% , i HE
GRS IR A 131, 8% F193. 6% , B FE HHEE &
R IR TAESER MR, S Bt v [ X MR A R ik
VR E B A AR R, ni ELsh P iR
FRRRR ) R T IRC A ik

ARWFGE LB, BEEIRAS H AR UR 1 iR
W B ERTIVRA . B A n H ARSI ER S
RBEACIR I B AR R, X — 30 i &8 2 R AR IR AL
BEHEE S, AMEAL. BEHRRR A2 R B E R
R, H AR AR R E R, 2
2LV LERIF S F5E A Xk MLk 35 o R R S R AN L. Wi
MRS, & B LG B 5 1 AR R
TR 40% LI b S Sr AN FERTF S U R T
X H AU SR B, B H AR BET
ERAEYVERET, 58458 T AE B B 09 8 1 ok i+ A=
fir, HACERRAL, SRR A AT

SE

(1] ARBG, B3, B, 4. d6 7 HLIX H A X R F 1
M FEAER LA BB [T ], il R 222 4R . B SRR
J§7,2000,39 (34 ]) :28 —33.

[2] EZEE, T4, £ Wk, 4. HA X IR0 E 7T E
[J]. GPEi4R ,2003,22(5) .78 - 85.

(3]

[4]

[5]

(6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

A, A . SRR AR X H A R R
DELEGRE G B0 B2 [ ) ] PR R B Rl 2, 2002, 2
(4):6-10.
HAELE. HAXRZ e BAF B iRIR L] i
7K 77,2001 (2) :54 - 55.
FIGED. X ERFRAH 5 1T KBRS [T]. B Ak,
1994,33(77) :1 -4.
AN M/, 22 s, SRR X PLAN T X IR AR 4R
SMVAE R R R [T ] B i A4, 2006, 25
(2) .44 -48.
R, XM, %654 7. L $6 B8 52 BLAE FH XS FLA i
X WA 4R R 2 20 B R O S [0 ] ek B4R,
2009,(2) ;24 -32.
DGR PLGYIE XS AR A AR P RE R D 5
[D]. AR, 2004 :48 - 65.
A 36 3k 3 AR R 8 XD 5 52 THL A Xk L4 o A=
KRBT D] F & - EEAER 2 ,2009.
UMK, R L, . HAS TR IR A AR 2R 2 05T 1
TR R E N HAR A 2 [T ] T3 5 W7, 1994,
25(3) 233 -237.
MO UG TS, Bh B, 45 B IR IR SRR AR A
WL s 2A 4 FAR B A, 2000, 39 : 248 —
254.
FRAR, HEXURK, 57 b R A W BE 2 AT 1 -
JE REE R A R S0 S A A HE A A A 5 )
[J]. 5 SR, 1998 ,28(2) :223 -227.
AL, XUH, FIR, S YU BN H A X
AR M [ T]. I K 7™ 2 B 2741, 2007,22(2)
109 - 112.
AT, R A2 S [ ML JE s i E AR R
#t, 2004, 152 - 194.
JEIEBE. o [ 0F R R AF R BE AR ST [T ] K™ 2
4%,1990,14(2) . 114 - 119.
HOOUMR, SR 1L . AT R A A A2 Y T
IREFAE X R S m ()], By S5 HE,
1994 ,25(3) :238 -242.
CAWTHORNE D F, BEARD T, DAVENPORT ]J. Re-
sponse of juvenile Penaeus monodon Fabricius to natural
and artificial sea waters of lowsalinity[ J]. Aquaculture,
1983,32.:165 — 174.
LINDA H M ,LINDA L F. Osmotic and lonic Regula-
tion. The Biology of Crustacean(5) [ M]. New York,
London ; Academic Press, 1983 .53 —161.
kR HIZ R M E RS (55 1 ) [M]. 2
2 i, 7. Abat e i purt, 1985.23 -34.
DALLA V. Salinity response in brick is water popula-
tions of the freshwater shrimp Palaem onetes antennarius
[J]. Oxygen Consumption Comp Biochem Physiol,
1987,87A(2) .471 —478.



96

iR E 4 (FASARRERR)

051 %

[21]

(22]

(23]

[24]

Tt TE U A T, . A T A AR i SRR
ROERHILITFELT]. K727 40, 1994, 18 (3) : 191

-197.

HOUMK, FE R 11, # . A VE AR A A 52 5T -
PH, Ca®" Il NaCl XH#E S S A e py g ma [ C1//mh
322 AT 60 AR SCEE. JUat : i ERFFHOR
HRRAL, 1994:176 - 182.

SPAARGAREN D H, RICHARD P,CECCALDI H J.
Excretion of nitrogenous products by Penaeus japonnicus
Bate in relation to enviromentalo smotic conditons[ J].
Comp Biochem Physiol 1982, 72A:673 - 678.

CHEN Jianchu, NAU Fanhua.

Oxygen consumption

[25]

[26]

and ammonia Nexcretion of Penaeus chinensis juveniles
at different salinity levels ( Decapod, Penaeidae) [J].
J Crusta Biol, 1995, 15 (3) . 434 —443.

LEI C H, HISEH L Y, CHEN C K. Effects of salinity
on the oxygen consump tion and ammnia Nexcretion of
young juvenijes of the grass shrimp Penaeus monodon
Fabricius[ J]. Bull Inst Zool Academic Sinica, 1989,
28 . 245 -256.

NELSON S G, KNIGHT A W, LI H W. The metabolic
cost of food utilization and ammonia producton by juven-
ile Macrobrachium rosenberg ( Crucea: Palaemonidae )

[J]. Comp Biochem Physiol, 1977 ,57A; 67 -72.

R ) U e e U e =AU A A U

( R3E55 90 T1)
[18] PEDERSEN B H. Fertilisation of eggs, rate of embryonic

[19]

[20]

[21]

(22]

[23]

[24]

development and hatching following induced maturation
of the European eel Anguilla anguilla [J]. Aquacul-
ture, 2004, 237 . 461 —473.

HEW C L, TRINH K Y, DU S J, et al. Molecular clo-
ning and expression of salmon pituitary hormones [ J].
Fish Physiol Biochem, 1989, 7. 375 -380.

VISCHER H F, GRANNEMAN J C M, LINSKENS M H
K, et al. Both recombinant African catfish LH and FSH
are able to activate the African catfish FSH receptor
[J]. Mol Endocrinol, 2003, 31. 133 - 140.

KASUTO H, LEVAVI-SIVAN B. Production of biologi-
cally active tethered tilapia LHBa by the methylotrphic
yeast Pichia pastoris [ J]. Gen Comp Endocrinol, 2005,
140 222 -232.

HUANG C J, HUANG F L, CHANG G D, et al. Ex-
pression of two forms of carp gonadotropin « subunit in
insect cells by recombinant baculovirus [ J]. Proc Natl
Acad Sci USA,1991, 88.7486 —7490.

ZMORA N, KUMAR S, KAZETO Y, et al. Production
of channel catfish ( Ictalurus punctatus) recombinant
gonadotropins using the S2 Drosophila cell line system
[J]. Fish Physiol Biochem, 2003, 28 475 -477.
BLAISE O, SZKUDLINDSKI M, HASSIN S, et al. Pro-

[25]

[26]

[27]

[28]

[29]

duction of recombinant striped bass ( Morone saxitilis)
gonadotropins in Chinese hamster ovarian (CHO) cell
expression system[ C]// NORBERG B, et al. Proceed-
ings ,2003.

CHOI E J, JIND H, SOHN Y C. Gonadotropins in the
Manchurian trout, Brachymystax lenok tsinlingensis [ J].
Fish Physiol Biochem, 2003, 28 . 89 —-90.
KOBAYASHI M, MORITA T,IKEGUCHI K, et al. In
vivo biological activity of recombinant goldfish gonadotro-
pins produced by baculovirus in silkworm larvae [J].
Aquaculture, 2006, 256 . 433 —442.

CUI M, LI W S, LIN H R. Production of recombinant
orange-spotted grouper ( Epinephelus coioides) luteinizing
hormone in insect cells by the baculovirus expression
system and its biological effect [ J]. Boilogy of Repro-
duction, 2007, 76.74 —78.

BEITINS I Z, PADMANABHAN V. Bioactivity of gona-
dotropins. Endocrinol Metab Clin North Am, 1991, 20
(1).85-120.

YANG Guowu, ZHOU Huigiong, LUA Yongjun, et al.
Cornparing expression of different forms of human DNA
topoisomerase | in Pichia pastoris [ J]. Enzyme and Mi-

crobial Technology, 2004 ,34. 139 - 146.



