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W OE aen hEkhdast Rt 2AERRES. L8« KNATE
B PO ES R B FREEANSE VAR PR ATEALAGRLE, SRS
BB K RN B ERST T &t kB,

RS HRESHET, KB IR ERA LOYRT AR EGR. N B PSS LS
BEZAFATRATENBEEPRERS T, F T T TP wHELNEL
ThE SRTAEEIRBHAAL FR LR ESEE #—-FTHETEORBHA
EREMHPRHERSTF,

RE AN, hEH 101.8813.46g T &t B ROERELEH 47.50%, B
#8.05%, MAH 18.24%, 45851834 1.51:1, 40 T (K% 18.19+0.67g) 45845 F 89
EEERFAHA23%B (A PEHEH2.54%, 845 1.60%). HHFEHEREFTFALNGH
MR EARFY TR P ENRE, BH I ERF LAHEOM. oA HERK &
hAME, BELGBRE N T TREE, Bt AR NE, LAY ESG R B50t, #
KB, it RAHERAEL BB EG K. H HRBHE R AR, 58E
FHTFEELSE, RAREETH. AN TERERALY, AR FEARLN, MK
BHFERS O, WAPERSFLMZ Y SARTERTHTEELZL T
23%)8, AT S EFRRERBE AR L, RARSEHE M. TR, ARFiLE o655
FRGAEMGAE LB IR, FENATHESFHLBTEL1.78:1,
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KEBEEE. A 80 FERDE, 3@7‘%@? P 3R, (il TRMBIETHFE, BB TH
£ 30y SO R R _
B0 AR EREBROTFRIRAFE, SRR, KK 117.66 - 151.67g i
HENEA M- EREAERNBET RS N:43.32-45.05%.22.73-25.27% &
10%UT. $RaNESHREERREN47.43-49.16%, B KALSYEETRER
BETFRP4A, MIBYRE TR 4, SAFEVETERARES, @D E 35%HaR,
EMA%HRFEAEENTHF 4K LE N EHREORHE=T 4 YRIFNS
ARAKTF. EbTaB R IRRRIHTKFH TR, RPEFERRE— KT,
BRRATEAE A — SRR, gL —PHARRE AT RBREY 50%, KE 200
-800g RFAMEARTREN 45-47%.
MNERRMMETR, Padt FENPENERRRRENTHERERREX, HUTF
BRI WR BPFST M A E, Wik, AXRAEZBH AR EERBEETRF B ERS
B IERG R RERALERERE, A B afNRFEES%,

Ho# 5 o5 %

(-—)ﬁﬁﬁﬁ?ﬁ
Etﬁﬂjﬁ%‘:aﬁ?ﬁ@ﬁ#ﬁ%.&ﬁﬁﬁﬁ‘ﬁaﬁ 101.88 £3.46g, 4 F & FH9H 18.19¢
0.67¢, 3% FI P S0/ By 5, dk i, o9 T
(Z)aRHESHE
' AR FERS, AR I HEZEE, B L)% PREE=KFE o H: TRIT K
HERRRE, EXE I ERM L, #—SHRANPARSERNES K. B ST R
ERPEH. EMABERLRL UBES KEH.o- 0. SR a6, e ai
MBS R F TN PR AR R B R RSB, ﬁﬁFE@ﬁﬂ%ﬂ!Eﬁ
BRES ERSERR IR, ERXRREHRE 2.

21 ERBEM (%)
Table 1 Composition of basal diet {%)

O ey ¥ IEW HERBAY EHLRaw""
Ingredients Fish mesl Saybezn cake ‘Wheat meal Vitamjn_e mixtuare Mineral mixture

T & .

Content 60 20 i6 . 2 2

= B RSN source; Liu Tiebin et al.

# » 4 100g 1 Z R () To contain as g/ 100g: KAI(SO,);. 0. 159; Met — Co, 0. 144; Carbosan - Mg, 11.2; Met — Mn, 0.
236;KC, 16. 5535 Mer — Zn, 1.0165KI, 0: 0145 Na,SeDs, 0. 006; Met — Cu, 0, 197; Carbosan - Fe, 1. 864 ; 8 7 { Zeo-
lite)68.611

BREARS, #ERESEKFUT: BARNY 47.50%,49.33%, 53.54% ; BRB %
9.50%,8.05%,5.80% ; {54 5 B (45BN 1.51:1)52.15%,4.23%,6.90%,8.13%.

B R EPREOR 2880 e 2T 80 B, SR BORAR R, R, RABHR, B, £
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B AEICAE, fa1 R K AR
FHBR=F14

®2 ESRRERRMNERER
Table 2 Nutrient composition of orthogonai test diet{ % )

4 3 mox 1 EAE : 21 1-4

Diet No. Carbohydrate Fat Protein Ca/P ratio
1 21.91 9.50 47.50 2.1:1
2 21.91 ' 11.73 42.95 1.24:1
3 21.91 14.10 40.10 1.51:1
4 18.24 9.50 42.95 1.51:1
5 18.24 11.73 40.10 2.1:1
6 18.24 . 14.10 47.50 1.24:1
7 14.75 9.50 40.10 N 1.24:1
8 14.75 11.73 47.50 O 1.51:1
9 14.75 14.10 . 42.95 2.1:1

* FHFE P EBRLR K 2.18%  The Ca, P comtent of every diet is 2.18%

(Z)amie

REENFLERTPaRRBRETRT. B84 20m” KRMLIFREBE 6 b
W, AR L, DIRERAE PRI, FDEREE S K. EKBR0.5m, KMEERZER K
BHEHE3 K. SHES RPA TR ARRA, TRIXASTFA,

|ETF 8:00.17:00 BT HRE— K, HERBHNETHEBE L, A& RRENEW
B BRAEKE L, DB R T . B TREREAKD, AT HRFKEEH E2MRa.
ERRBMBK 2/3. EERFEHEIIFR. '

HRIABASH4AZF6H 14 B,3£40 X, KBAE24-29C; 8 [, E0 BRRER
FRRE7THAZHEZESALRH FERARASHTHEI A7 H, Kil&E26-31TC.
() EHRSRESE

B RN R YR A, A L R R B Eﬁu&iﬁﬁ&ﬂﬂ?ﬁﬁ& S
=371 4 AT AR S e

# X 5 W #®

(—}EXHBAR

HBRERLE 3.

hF 3 A, R ERRRER, FAR AR HEEUL 1 488, H 9 HBRK B
IEHEL1.4.8 HIFPBM, 9 HBM. BRMF 18, REEHRFXKFHN:EBHE47.50%,
AGRS 9.50% , BE¥5 21.91%,Ca:P 2. 1. 1; MEAE 9 4, RERTK TN BA M 42.95%,
BRRF14.10%, #8335 14.75%, Ca: P 2.1:1,
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%3 EFRRER
_ Table 3 Result of orthogonal test .
ey wEe" HH & RiE% FHPE FHAN WEF
.| RE RO (%) (@ (@ (%)
Initial no. Final no. Survival mte Initial mean weight Final mean weight Weight gain rate

1 5 5 100 98.42 118.43 20,33
2 5 4.67 93,4 105.50 122.00 15.64

3 5 4.33 86.6 102.01 115.41 13.14

4 5 5 100 105. 61 125.14 18.49

5 5 4.67 93.4 101.00 1.3 16.14

6 5 4.33 86.6 104.0t 121.47 16,79

7 5 4.67 93.4 99.08 114.34 15.40

8 5 s 100 98.62 117.00 18.64

9 [ 4 80 102. 64 114,71 11.76

L]

HEFPHTHERNTHM  The sverage value of three parallel grovps

DL 204 B D B R TR B R AR R, B H 4
B4 AHEREIHKFRHNEERBEESE M

|
Table 4 Effect of dict nutrients and their levels on weight gain snd sorvival rate

WEAE(%) RIEH(%)
B % Weight gain rate( %) Survivel rate{ % }
A B C b A B C D
Factors »® Wi | ERR 5L E: MR | EEM SR H
Carbohydrate | Fat | Protein | Ca/F ratic | Carbobydrate | Fat [ Protein | Ca/F ratio
*1 49 11 54.22| 55.75 48.23 280 293.3| 286.6 273.4
2 51.42 50.42| 45.89 47.83 280 286.8| 273.4 273.4
3 45.79 41.69| 44.68 50.27 273.4 253.20 273.4 286.6
b 5.63 12.53] 11.07 2.44 6.6 4021 13.2 13.2
Natrient. vatiance _ . .
AT Ay 1B G D, Asn B G Dy
- Best level .
AR EW MY B,
The order of faciors Bi G A Dy C‘D Avz

MERGER AE4 TR, B E—KTF18.24% ) N4, KT 18.24% 5 21.

C91% BUNT 18.24% 89 14.75% , FLHY AR B R4 BRI PAS —K (9. 50% ) b A%, BEH B |
B & e, M ARG BARUEER 47.50% F, NERR, HEEA RS

B R AE T R SR LR N AN 1.51:1>2.1:1>1.24,1, BRI

BARK. BEHEMT RN P EEREWREAT N I 9.5%, BAK 47.5%, 5
218.24%, FBBEIL 1.51: 1. B TFEEAMBHHERAE S RITH LR TR 8

HTXRT AERRBRUREEARNEHERARARPHEETREE.

4 ERP, BHREHYNEREFEOAR, HUCHERD R, BRO7E%, LSS L

WMERGERB/D. ERWFIEORORZME, RAEBHEM, MAEXRERLNESR

B%. ARV HEXRARFRSFANERTE ANEARAERPAEKNRE
BEX HERASEIRERTR, AFAFE. IREIZRERFEERERPIHRE

NeBs 5 R, SR S A KB A
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METERNEW BRLUE—KF(21.91%) B K F(18.24%) I BE, RIERE
R BRI LSS — K F(9.50% ) o tt: IR ASE — K T-(47.50% ) v B ik R L ILISE =
AK¥(1.51: D hEE. HARSHERHE. EmAEER T BZERMARLIRE, XXX
BEURAERL, HRANENE/ . RFMREENEHEENATFROESRE, BER
HHaERE T, S RN SR TUEFHEE.

(Z) RERRRER
1. HAKRE
AEXRROER L, MBARER 47 5% ATHR, R =K FABERR &R0
=5,
x5 EAORRBRGR
Table 5 Result of protein test.
EaEKT(%) ‘ FEAE () TH (e HEE(%) LG HR(% )

Survival rate

Level

Initial mean weight

Final mean weight

Weight gain rate

47.50
49,33
53.54

102,02
100,38
101.66

114.75
112.83

109.72

12.48
12. 40
-7.93

100
100
100

BRRN HARSRG 7. 50% N, FapEREH, SR EERIW TR

E53.54%, MERTRTS/HE, BHFEMNLF(31.88)>F 1(10.92), M AEHR T &
wWmHEERRELBEE. BEERSENM MREFRFEARER, E4EZHRT
AnG0 PAREPEREARSRN 47.50%, BT HRMTIE NMERTRE. KT
47.50% B, IR TR, TR T UENTEL. XA THREARS I WHRER(F
BT 100g ZE A 39 43.32-45.05%), T -5 )18 L —T°) g5 3838 f8l
2. BERARER

ERERZRR, BEHE:&E@E%S’ 50%, A7 F 3K 8T BR. Zkiitaﬁulttfﬁjb_l:ﬁ,
T AT TR, HRAK 6.

®e KEAMBRER
Table 6 Result of fat test
AF(%) FHMAR) P () WEH(%) REE(%)
Level Initial mean weight Final mean weight | = Weight gain rate Survival mte
9.50 99,13 ~ 110.95. 11.92 93,33
8.05 99,41 112,08 12.72 100 .
5.80 100. 31 111.75 11.40 100

MR 6 AR, BEMT & By 8.05% W, M B REE, BT RETHAE MHERER. &
FESH F(3.48)<Fp (5. 14), AHZER A B F. Bl RS, REET R, Etl:
ERITE TN EER AR SRS T HAEERNER(B.05% o
3. SRR

EXRRBESUFTERIL, BABULETRER, Fit, UERILNY 1511, 58
PR 2.15% A TR, &t 4 kT ARiRe, **%Juﬁ 7o
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7 SHIBER
Table 7 Result of Ca, P test

- KE(%) F & (g) T E(R) WMEE%) HiEE%)
Level Initial mean weight Final mean weight Weight gain 1ate Survival rate
2.15 18.41 22,98 24,82 100
4.23 18.84 25.17 33.46 1)
.90 17.77 23.08 29.88 93.33
8.13 17.73 20.45 15.34 86,67

WM PERSEN4.23%, FANKERER, K TRMETHME WMERYT
M, WIEEEHEE A PINFEHR:4.23% >6.90%>2.15% >8.13%, FESHHLFHE
(5.40)>Fy 05(4.07), AL A ZRBE. T THER EHITRIM(KT 6.90% )&
B B B msh B E LTS %,

R PERTBRSEWE A AN ERYBRRE, A0 RFE A4 HalRHARG
e, MeEHERsRUNEAR GRS R HRENE R, ERLES.

RRGERRY, MEFRHPESHSEAOMM, PLAPRERERRIFRM, SENPoR
BREEE 4.23% 28, AT SREEIN-+28 8, R P Spe s 4538 n, WAL
BB BN E, YEE TSR 6.90% W LA P ERE R EEMm, T2 s
B ARSb . BT RSN, F H(9.31) > Fo 0(7.59), REAFR 89 €58 38 XL oF £59%
HRREWEE. R0 ER, RPHESREAZERPERSEHNER BEZ1.78:
1, FERECIHRPEIFRSE0EETEHR L RN, HEEERT 5N NESRILH
8l TEEDH PSR SULE cR SEE L 1,781 M, MR ANEKRES LAY
5B LSBT, A RS —HHHR.

%8 FEEEHSRETT 6 H R A b SRR (me/ 1003 ALA ) 238
Table 8 Effect of Ca, P levels on their accumulation in young Amda sinesis muscle

KF(%) man P BROR m
Level Cantent of Ca Content of P Total content of Ca, P Ca/P
2.15 T07.35 447 .64 1244.99 1.78:1
4.23 B49.95 478.30 1328.25 1.78:1
6.90 B64.50 485.75 1350.25 1.78:1
8.13 B62.66 486.35 1349.01 1.77:1

2) 23

LEFEXRBRAARERMERES, AFRBREANT, AP AN AN EHERELN
EHRERK. EHH47.50%, I8A78.05%, BEA£18.24%, §52.54% ., # 1.69%, SRE R
4.23%, F5B%LL 1.51:1, Gy AN SR QMO E B 4.23%, (/A 2.54%, 880
1.69%),

2 AR R A B SRR T N I RRURE R, EEE R D, RKAEAR, B
TS, LLSBTR L o B/ s X BT SR S ma 75 4R LARR DY R BEK, TR B R AAsm bR 2,
RRM R/ Eiit P asicret, RasEfEnRAEIXB~REE.
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3 MER PSR BRSPS T REY, AN *W%W%Eﬁf%ﬁﬁﬂﬂﬁ&ﬁiﬁﬁﬂﬂﬁiﬁ
s SEs SRS R TEE S R, U ATERTRIEMER, Z6.90%AHK 2
FEIA RSB & BRAFARS M, DLAISHRLEEEL.78: 1, '

$ X X W
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THE OPTIMUM REQUIREMENT OF PROTEIN, FAT,
CARBOHYDRATE AND Ca, P FOR Amyda sinesis

Wang Fenglet Li Aijjie
(Ocean University of Qingdao, 266003) .
Jing Shuicai
{ Yuncheng Terrapin Feild in Shanxi Province, 044000)

ABSTRACT This paper reports the effects of protein, fat, carbohydrate and Ca, P on Amy-
da sinests. Basal diet is composed of fish meal, wheat meal and soybean cake. The added ca-
sein, soybean oil, a — starch, phosphate salt and carbonate salt accommodate the content of
protein, fat, carbohydrate, Ca, p and Ca/P ratio in diet.

The result indicates the optimum requirement of nutrients for Ampyde sinesis weighing
101.80 + 3. 46g: Protein 47. 50% ; Fat B. 05%; Carbohydrate 18.24% and Ca/P ratio
1.51:1. For young Amada sinesis weighing 18.19 £0.67g, the optimum total content of Ca,
Pis4.23% (Ca2.54%, P1.69%).

The result also indica{es that the four nutrients in diet have different effects on Amryda
sinesis. Fat has the most important effect on weight gain, then protein, but the difference be-
tween them is not obvious. The third is carbohydrate. Ca/P ratio has the smallest effect. On
survival rate, fat has the most important effect. Then protein and Ca/P ratio. Carhohydrate
has the smallest effect. When the content of Ca, P in diet is higher than the optimum re-
quirment, the survival rate decreases. In addition, the content of Ca, P in muscle increases
with the content in diet which is lower than the optimum content {4.23% }. When the content
of Ca, P in diet is higher than the optimum requirment, the content in muscle almost keeps the
same level. The Ca/p ratio_ in muscle is about 1.78:1. '
KEYWORDS Asmda sinesis, Protein, Fat, CarbohyDrate, Ca/P ratio, Nutritional require-

‘ment
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