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EE P, INNH;-NHBREEABEREI -6 h AR X, & TP.PO} -PHAE6~9hAK K. #T9h TN,
NH;-N. TP A & PO} -P ¥R 55 & S 65 78.34% ~82.12%.79.57% ~83.23% .61.54% ~
75.22% " 62.60% ~64.52% ., 9 h A%, KRR LRRBRE, OPRALEWN FREASFHA
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1.1 #8
1.1.1 BRH 48 WABOH, KE8 -
10.5 p, FEHEE(9.2+1.1)g, HFTFERIERK
BH(1.0mx0.5mx0.5m), RERLHR. AES
ROBEY, AT#HE—8’E.
1.1.2 98 L TM. R OB B E
BN RN B TR, A REFHFAKT LE 1.
1.2 Bt SER

W3 NEAEEL . EHREKTE, PESKE
HSdERmBRERA N T 27.10.1.52%; 11
29.93.1.98%; [ 32.31.2.32%, HKF 34
T.8FA 1R RiME, 8R17.00E 1K
HEHEEEN 3% ~5%,

RFE304dE, THEERERATEERIOL
ZFH4BRSHEkR K BRLBHSO Lyh, b B
SRHEME, HFBERT AT R AT HE L M. BHR— X
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BB B, BEKER(23£0.5)C, s
KA LR BMEAKEFE.BEE, SKEYH
LM B8 3 K472, HERiC, 8 T70E 3
o ESWE 2 B, HAeWEE B TRREE,
1.3 REHZ

1.3.1 T8 N.PHEENNE BHEEHEENR
HEP, F3h,3~6h,6~9h,9~12h,12~24 h &
BUKH 100 mi, 4B E R B E. BEHF R 24 b
BETN).EER(NH,-N). 8B (TP) BB &)
(PO,*-P) Bk,

TN.TP R A REH N B ERE"; NH,-N
FAMKEKAENE", PO}~ P REE- S %
SRR WET, HEM ARG ke (200 B () 49 HE
MEFEFER(mg kg Th ),

F1 RHANESREFERT

Table 1 Formulation and nutrient composition of test diets

102
[T {4 Dier group

Formulation I a m
¥ Fish meal 7 35 44
E# Soybean meal 30 35 27
% Wheat flour 10 10 10
WA Wheat middlings 5 5 5
#H Wheat bran 10 i 5
i Repeseed ol 2 2 2
AW Adhesive 1 1 1
FWMA Mineral premix 3 k! 3
H4E K Vitamin premix 2 2 2

HEA Crude protein
IR Crude Lipid
K Crude ash

H#® Toial phosphorus
IFHAEAR N-Phy-P

B/ IERMERE N/ N-Phy-P

36.1+0.54 38.64+0.37 40.46£().28
8371036 B.17+0.41 7.97+0.24
15.8+1.23 17.57+1.67 17.23£1.12
1L.78£0.13 2.214£0.15 2.49+0.21
1.52+0.16 1.98+0.20 2.32+0.23
3.80+0.34 3.12+0.28 2.79+0.31

BRERk)/ ke) 13236.74  13292.48  [3348.15
Gross enetgy +234.93 L 342 81 +£473.19
Ca 2.37+0.35 3.042£0.29 3.28+0.46
ie.ﬁﬁiw(’“g""” 27.10£2.31 29.93+2.56 32.321+2.78
protein/ energy

;‘“ﬁ@O{hers 1 1 1

B DB EME 5 =3) . Observed values. (D BFTIRE Sodyson. SEREIE
Lecithin, JAEBE Cholesterol,

i.3.2 GOT.GPT FHWMAE 50dHFHEAKE
RE, B T4 3 A, RESHASE R AE$
HTEARE EHL, RERE. AN AE
P B GOT.GPT 71, GOT.GPT 5 182 &
BEIS 0, B B 4 (King) B8] Bty N
ol ARYEE S R4 37C THEM 60 min, &£
W1 pmol REERY 1 M8, SRLUE kg AN

P ERNIE S AR (emol NEIRR/ kg H£R),
2 R

2.1 T8 N.P RUHEESR

2.1.1 HEP/EMXE W8 TN NH,-N OH
B P/E HFABTE FAB(EL1.2), TEN
Htt £ 5 p/E BEME, P/E th 27. 10 ¥inF]
29.93, BN hT10. 44 % B, I8 TN, NH,-N B9 HE
EHHBEM 9. 92%.15.66%, THBER(P >
0.05);P/E th 29.93 #4038 32,31, W8N 7.95%
B, % TN.NH,-N B HE R S-BIH M 15.11%.
29.55%, EREE(P<0.05),

2.1.2 SEERBAERNXE WE TP.PO,S -
P 89HEME 3 53 B BE R R B B K A F BT 2
Fa%. JEEREBEACT A8 TP. PO, -P Bt
RHERK, ZRBEF(P<0.01), FHEMBER
1.52% ¥m=E 1. 98%, B3 40 30. 26% 05, TP,
PO, -P Wy HEE 24 S0 38.05% . 46. 77% 5 24
AR BER 1. 98% HINB 2.32%, BF5EImM 17 17%
B, TP, PO, -P B HE M 3 5 B 9% fn 29. 49%
35.16% . MBS EHE, TP. PO -P Hit 451
SEEHEHBRBEAT 2 B EMNEETEHE FRY
ER.

Yp=—0.568+1.102 X (R=0.994, n =12)
Yoo p=—0.545+0.755 X (R=0.993,n=12)

T2 AHRIN.p HEHE PRI L, 5 =4)
Table 2 Nitrogen and phosphorus excretion rate of Chinese
mitten crab  (mesnsts.dn =4} mg/{kg-h)
wWiH fARE Diet group

Item 1 I m
TN 213.74£23.38 234,91 £21.93 270.43+35.51

NH;-N 126.43+£15.46 146.27 3 16.84 189.42+27.53
TP 11:35+£3.42 15.6%5.34 20.26+6.92
PO} -P 6.27x0.94 9.16+2.24 12.36£4.62

N/N-phy-P_189.14+15.73 150.64+17.35 133.94%13.25

2.1.3 F{EE N/N.Phy-P LEBOREM R FE 2 AT
0, W TN/ TP HEtt 2 e BE 5 N/N-Phy-P L
FIRERN 2 PR, EasEY, —ER8%
IEHZE, I FEN.

Yryre= —1.998+5.495 X (R=0.999, »n=12)
2.1.4 BEREMEE B 14 8%, 78 TN,
NH;-N, TP L & PO, -P i HF il % b3 & )5 A 1)
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HHE2EARETREES, TN.NH;-N HftRE
HEG 36 h kBB A, i TP.PO, -P N 6
~9h AFERE. A9 h 7% TN.NH;-N, TP LA K

02" P 4 8I& 24 h BHE K 78, 34% ~ 82.
12%.,79. 57% ~ 83.23%.61. 54% ~ 75.22% H
62.60% ~64.52% ;9 h BUS, HAF R E AR
.

90.0p
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= s0.0f
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= 700f .
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& o soop
g2 o0}
= £ 300
#5200}
E E Wwol
20 0—3 3—6 6—9% 9—12 2-24
A 1R /hy
Time after feeding
B AEHANERENHENTE - =4)
Fig.1 Varation of total nitrogen excretion with time
- 60 -]
= 50F - |
D4 o
4]
< 40f o
o
f{_g 3ot a
ﬁ 5 1.0k
BE oo e
B—3 3—6 g9 912 j2-24
He /b
Time after feeding

B3 AStHHUMEASHANTEL » =4)
Fig.3 Variation of total phosphorus excretion with time

2.2 % GOT.GPT {&H

FIBILN . FERESHE GOT.GPT 77, HFF
BEMGOT B HER. REAEERNSHAME
HERTERRTXNMHRE P, R IR, AN
FEORR X EYLA B GOT.GPT 713
HARBERZN, ZAEM A, FBEED GOT,
GPT {E A EABE LN R EFEE.

000 .
= gooF -
= ook o
@2 ' &[]
< 00t
0
E . so0p
32 a00p )
— 2
= g 3001
£ £ 20
<Z: % 10.0F
1 .y
o =3 3oe 68 9-12 12—
Hrlilfh

Time after feeding
Bz NH;-N Rl S eE I =4)
Fig.2 Variation of NH;-N excretion with time

j".: 40,
}3 3.5F
@ 30r et
{% g 25f
=

2.0}
50
' 5T
T
b, S O5F
(a3 = 00 P " L . M M "
A A 0—3 36 6—9  9—12 12—

#{Eh
Time after feeding -

B4 pojl-pHtRESHEREL] « =4)
Fig.4 Variation of PQ,? -P excretion with time

®3 FTME.TERE GOY.GPT BN FHIM + fFMEE » =

Table 3 Activitles of GOT and GPT in crab muscle and hepatopancreas crab (Pyruvic) pmol/kg Tissue
AR GPT GOT
i e R nem I
Muscle Hepatopancreas Muscle Hepatopancreas
I 4069.82+56.25 5883 761 72.43 13103.98 £ 201.36 23765.24 £ 320.25
I 4302.36 £ 67 .51 615129 85.42 14432.67 £ 218,62 27411.78 £ 338.47
Ui 4726.98£79.23 674428 91.74 15854.39+238.34 30176.45 232738
3 W b, aENEHMYEERFTHEESD. HEH
i

3.1 fARE QR TR S AR
HAl, XFEXENHRHOAR TR LT 4,
MO FRTE Y N He Oy e R B

EREHRE R X, nAanEE BE. AN
SURBERRF, KL RA, T8 TN,
NH,-N HEl BB s E R st mmi A &, W
ENHHRSHENAEREELEEMARX. AR
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3 P A LR TE 29.93 DU iH M S g0 4t BN T
ERREEE 29.93 DL L isf oy 8 2 A9 HE it B, 130 5 T
BEMEA —-EERANEQRER, EHKFT
AMENER ROUHS AN ES MR LR THAX,
RTHAKFSBEL ALY, S8, BN
EHEARELRATN 2093 HEH#—HH08KIT.
B E, B AWK S EHER 80% ~
90%, KA 75% —85% ), d& 2 WA,
NH,-N HEfEEE 5 TN 89 59.15% ~70. 04 %, & F 1
1%564.01% . XiEHE NH,-N 285 N Hi#i s
FERS, BHAEMLENEL, BRSNS
B H A H R AR % A4 7 BT R i O NH,-N R
FEOK 8%, Parry[w]ﬁg'?ﬁﬁ, H % zh i pgHEd
B SHEMESER, Bk, AEEM4S N Hik
PEBFE—STR.
3.2 (RRHEERRRK T T ERH ARG
Kuenzler! 4818 T B4 1 ( Modiolus demissus ) TE
16~24C BB Eh HEME F 20 64 mg/ (kg - d), Jo-
hennes[ 13] WE KB 2 Lembos intermedius )
POBERRELHEME R Y (.4 me/(kg-h), B 33.6 mg/
(kg-d)y, ARBEEHEEN, HEEF1.52%~-2.32%
IErARRBEET, W Ay B R AR HE R (6.2~ 12.3)
mg/ (kg h), SRl Z MG FMEEEA, X ERY
FREAR, SRERKFRER I EERN, [
HA R, % TP, PO, -P HEMlt 55k 44
MBEOK LR D EWEELHX(R>0.98), SEE
EHECESANGENS R B, FRRPIEHRE
Wers 1. 52% 380 5] 1. 98%, FIMEAN 30, 26% WY, TP
FIHEM 2R 30 38.05% ; Z53RANER B th 1. 98% 1
B2 329%, BFEIN17.17% 6, TP & He il 388 o
29.49%, i B §RDRL AR AK T T BB A HE I
ARKHER., SEMERHBERA T 1. 52% B,
BEA EBHYENE )N THBAHRE, F
RIBE B . SOR BT AR S A R
BANAK T, FU KT B B DTRUARI R
& MR THKFESRESNSGHNR. 8RN
S HAEEBRPKTE, mERARR.

o2 T, AR PO P R G TP
54.87% - 60, 89%, PO,® P HEME 0 5 E B
58.03%, W PO -P RTEBE A LB
4r. ALV R L M S H A P B SR
FEF, MR X RS FTHEARS.,

FRBRFIT TE NP HMRE SEM NP
WHIXHR, BT NP XTREA AR EAAF, B8
HEAMEFEHENER R IE YRGS
TERMRE, WHWE NP HMEER N —
3.3 A NP HEM SRR E R TELL

B 1~4 BB LESE Kkuchi™ . HipEk
A HESHMNER -8, MEBESHNE
R, TEARREEREGRE R MR, FREB
U, BB EG MR 9 h TN.NH,-N. TP b &
PO -P HEIEEE & 24 b B HENE P E 4 Bk 60
o LI b, AR RSP A EXTE R A RS R R
WEGH NH,-N S5t R R AR 5F 1,54
~1.85 F10.94~1.31 1%,

Mather ZE00 33 3 K 8% 95 8 K PN 48 ( Lepomis
macrochirus } . 78 ¥ 88 Dorosoma Cepedianum ) TE
BIMG N/P LHE SRR ERE, A TR XEH
THHE S N HE R T A TR R, 2R
WG —FA0 R, W N/P HEB B AR N/P
PRI 2 TREAS, HHAE I b IS, T8 NP
HEM SR L B AR .

3.4 fA% p/E XHTE GP1.GOT & TR MR

GOT.GPT S EBTFEHRM, £FES
BB RERERH, REMENAARBTE
BEECHRE NI, FRBERY, A P/E X
B FFBERT GOT.GPT I I HEARBER
T, ETHAEAMENEBRERSETRE,
FEBEME P/E N AS. FEENERENE
T e EREEARERFRE, YANEFRKTE
AEELE, BRT RO ASRE AR T E#E
A7, M 4 1 S B B8 4 4k 4 8 LA SR A0 T 21 18t
. WRARATEEBEEENRE, BEIEAE
EMELSWIMB T, MR AEE N E L &5
SHTE A EHE RS A, IR BN
R R R R AR, XS EER R A
KA R EFE B —5.

BEH:

(1] #kitel mhom b, ¥ #. kA ERENSAENTEFRG] P
EEH, 1999, (15):23-25.

(2] % E &##X LT BRRFH BB ENER
[1].%H LA, 1958, 29(4): 368 - 373,

[3] Lanad I, D" Agaro E, Ballestrazei R. Dietary N and P levels efflu-

ent water characteristics and performance in rainbow trout[ ) ].

PDF SCH{#i ] "pdfFactory Pro" X Hfix A% www. fineprint.com.cn


http://www.fineprint.com.cn

66

O KR

8%

Nutritional Strategies and Management of Agquaculture Waste,

ditions[J]. Aquac, 1988, 73,207 - 216.

1995, 31{10) ;157 — 165. [14] Kaushik SJ. Nutrient requirements, supply and utilization in the

[4] BRfF, AER. e Emp R SEREBPRE) LE context of carp culture[] ]. Aquac, 1995, 129:225 - 241.
APERFFHMOGTY, 1998,7:24 - 31, [15] FOUH S5, 8 . AT EBESZIR BEAK

(5] BEX FiE HRORERTENHEYE BN FHR Ex BB mI]. R HE, 1904, 25(3) 233 - 237,
SEHSR]. PEASEE 1999,6(3) .61 - 65, [16] Parry . Excretion[ A]. Physiology of Crustacea. Metabolism

6] BREN fbtk% REHBREANSHRARET 2 and Growth , Vol. 1 [R]. New York; Academic Press. 1960.
REI]. PEASHIE, 2000,7(1):55 - 59, 341- 365,

[7] &M WAEERLEEEIE[M]. b5, PEFRE SR [17]  Kuensler E . Phosphorus budget of a mussel population[]].
3, 1990. Limnol Oceanogr, 1961, 6:400 — 415,

[8] WhE— BoaFEAFEEBANAM]. e LEHEERE [18] Johannes R E. Uptake and release of phosphorus by a benthic
#.1982.113 ~114. amphipod[ 1] . Limnol Oceancgr, 1964,9:235 - 242,

{9] Chakraborty $ C, Rass 1. (G, Ross B. The effect of dietary protein (19] #ZEE WEE E fl Sk TRahRHEdsatRE
level and cation level on excretion of ammonia in common earp, H.B R AR [ ]]. KA A S, 1091, 15(3):200 - 206,
Cyprinus carpio[]1]. Comparative Biochemistry and Physiology. [26] Kikuchi K. Nirrogen excretion rate of Japanese flounder a crite-
1992,103{2) . 801 — 808. rion for designing closed recirculating culture systems[J]. Israeli

[10] Yengjiu C , Julie W, Adelman R. SR LR RBBEHTE Journal of Aguaculture, 1995, 47(3/47:112 - 118.

HERBAMNTR(]]. BBILKP, 1997, (174547, (211 % 3K BREaBEmERANE - FHEHTER

[11] Hardy R W, Fairgrieve W T, Scott T M. Periodic fedding of [J1. E#bakr™, 1993,2.27 - 30.

lowe-phosphorus diet and phosphorus retention in rainhow trout [22] % B, £ 25 B0 HexdhE R RsEmnm
{ Omcorhymehus mykiss ][ Al Fish nutrition in practice: dih in- EFFEII]. BRI, 1998, (2) .49 - 51,
ternational symposium on fish outrition and feeding{ C]. Paris: [23] Mather M E, Vanni M J, Wisssing T E, et al. Regeneration of
Koushik-Luguet, 1993.403 - 412. nitrogen and phosphorus by bluegil! and gizeard shad; effect of
[12] Ellict ] M. Energy losses in the waste products of brown trout { feeding hoistory []]. Canadian Jounal of Fisherics and Aquatic
Salmo trutea 1.3[7].) Anim Eeol, 1976, 45,561 - 580, Sciences. 1995, 52(11):2 327 - 2 338.
[13] Sadasivem J K, Emidio G. Effect of freqency of feeding un nitro- (24] EEHEKHB FEAWMNESRHARIM] BN, FEH

gen and energy balance in rainbow trout under maintenance con-

FHA B, 1982. 278 - 291,

Effects of dietary protein to energy ratio and N-Phy-P
levels on nitrogen and phosphorus excretion and

activities of GOT and GPT in Eriocheir sinensis
LIN Shi-mai, LUO Li, YE Yuan-tu, YIN Heng, ZHOU Ji-shu
(Fisheries Department, Southwest Agricultural University, Chongging 400716, China)

Abstract: Three diets were deigned on the basis of different dietary protein to energy ratios { P/E) and N-Phy-
P levels, which were T P/E 27.10, N-Phy-P mass fractio 1.52%; I 29.93, 1.98%: and [l 32.3, 2.32%.
The body weight of Ericheir sinensis was 8 —10.5g. The results show that; {1} Total nitrogen.NH;-N. total
phosphorus . PO,® ™ -P excretion rates are correlated positively with dietary P/E and N-phy-p levels. Moreover,
the N/P in the excreta of E. sinensis is correlated positively with dietary N/P-Phy-P. (2} Total nitrogen and
NH;-N excretion rates get to their maximums in 3~6 h after feeding, and total phosphorus and PQ,3” -P do in
69 h. During the first 9 h after feeding, the average excretion rates of TN, NH;-N, TP and P~ -P make up
78.34% ~82.12%, 79.57% ~83.23%, 61.54% ~75.22% and 62.60% ~64.52% of the 24 h total excre-
tion rate, respectively. Nine hours excretion rates keep steady. (3) The GOT and GPT activities of muscle and
hepatopancreas increase with the increase of dietary P/E.

Key words: Eriocheir sinensis; nutrient level; excretion rates; GOT: GPT
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