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S 96k 2K
b EX AR SRBN KB E FER T RIF K
B H XK IR A RN ™

BEE A4 FAF BEE

(FPEASHFRTESBRSHLH, K85 266071

/@ W OE #AYEFMESHAZRTRYEIARSHARARAY RIERABH4ET 5
W, AAAMELAPRASESEAKFREHEME, TR EAY. [ REAHAKRES
et HoEFE, SHHPE 124~132%, 120 58Tk 17.0~239%, 2. &4 H#H#
Aoy, SEARFAOEXAETN -, KB ERBAER LR LA, BAEXK
BA—#%, X TROPABEFAERFHEA, BARTAFRNME, 3. ESHAEA
KP 23l de ik KR e, B R4 FIH-F S K B R KMIE M 0.056mg / L 8L de
BE, FRAM, BEXESHERDARBOREANLOEDR, HABRSARAE
& — Ao ik

XA P WA, ERefs, TS, BR. KRARR, LFRRE
A Y

B TFEHILERA S FAEVOEHRRE, RAat@RER T/ ENEA, RN#ERFS
R, mARBENTS R, FHEZREIRY, REEHRAVHER. XERBMTERTS .
FARERELLE RS, EERAAMHAPREEREX. FAKTRBRSEEAKS, &
A RESER, mitEE—BAK, ERBTXMHAE (pH. DE. $EE. HH#HPd. £
ERME) MW, FEAFEE, mEK. Bk, WE, B, 3ET. BEfENE
FAAKSG, BEBHFEBRMERFD, HAREFE, MEREATBIGKRE, FlEE. i
R R KR, HETHRAL™S. R, dTEEFREIBHWESR, KT EARE RN
&, WRETAFRT. B, FTROKSFESFSOEFRAFAHRR, R T fitE
H, TLARASRESEE KRR SEHTRAER Ak, ROFARXTHIESEARET
A EFRBRS DRI R M RFEOE R, SREAEAEARGKPRESE, #
o TR N AR LR i

WeRE H i, 1994-01-03,
« EFAMEARTEHESNEIE (35-016-04-01). Xl#EE. @83, FRIFRAEEEBRPUTES Lk i
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o A F ik

(—)EBHE SR ARk
K fE BT AL & IR R LR, RIBHETREREELLER, WAL=
BEEFREE_H (RS 1~6) HiTHRIH.
BXMEMAATMES nERE., EIRE. BEEKHERA CEREH#ES) Ot
¥, WAHLLEEKE LERARFRAEGE -8R, HFH Sg @GBHR T 400mil 7k, kik
fE 15~20C. ATFHL¥RE|EHINERHNEHEEE (40~200mg / LY B &, W
COD {ifit & 1 g fAFHR T 400m] 8K .
(D)3
1. BEEREHMNE FAERE.

o~ PARFTEE() - F¥E NG TEE(E
hFHE (%) = HETEE() X 100

2 BRRSBESERTREMHTNR

ooy ROMOSE-BEEGO2E&R
BiEEIEETHEE (%) SRETT AR x 100

3. BhEIME (Ll Crit) KA AgNO, Bz, BHHIERARKERE EH
R MERBARE RS COD EHMNER AR BERTE .,

% X F it

(—)AeHtER

AEEEREE, . SSHBaEk, KBSEESE. . L. #4850
B, ek, kFHEERYR, CE2E#H9G, 2K, FFERXBA, &
ft. #TELEFRMR. KEHREG DI E L, FWNFERERARD, FMLF
B, BRENS S, BEE, BRAKSD. SAPOHENEE Y, A5y bEERNF
E£HBEWET. ERASEAKG, BEESRHE, BEARAE, EAERNERT, B
IFSekYbEE, "IEELHE. EOR. S4EE,. #ikftadh. 0F. BHHRSTESRE
B, S@%O0EHNTERE FhS, THRHEREER. BE, HFEFOONN, £6
A%, BRmAEZIFE£KS. B FEF2HERTE, BREFRE, BREFALE
HSHEFHALAERT, XAEREET RARRE,
()35 B EMR R et B 4
I RE REARZEERRAGERES ARG T SHRI. WAFAS A FREA
Rk EHHERLE L
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F1 SHARPAETEARENHEHEEE (%)
Table 1 The weight loss rate of diets scaked in water with different minuts(%}
85
A 0] 5 10 15 20 25 0 45 60 75 90 120 150 180 240 300 360
No. / Min.
| 000 127 132 (3.3 133 143 147 157 167 169 (83 85 200 206 207 221 2128
2 0.00 12,7 130 i34 139 135 141 147 153 [58 68 (7.0 17.7 190 191 197 203
3 0.00 126 (3.2 132 122 134 139 144 156 60 74 176 179 189 194 195 200
4 0.00 133 139 140 144 145 149 165 1701 7.8 93 197 198 203 207 21.5 21.7
5 0.00 24 (29 132 123 13.7 147 6.l 63 (7.6 184 192 194 203 2035 21.3 214
6 0.00 3.0 32 136 149 156 162 (85 (89 21.1 224 239 240 241 245 2510 262
MEIEHLIEDH, M —AAXRFELREREZ - BoHFD, BS2BELREZT

124%MEE, REEKHHEEFESRET, HAKHESE 30 258 >13.9%, 60 25>
15.3%, 120 538 >17.0%, 360 380 >20.0%;: B EME 6 S1ABHA 26.6%. k™ &
PR LA RAF RS MER LSRR ES RS REN -~ EEER. Bl s 28N
WRMORREFAR O EEREN Y, B YRR,
2. RERRADEDPRs. BAK. BUHSRYAD T HERRIBIHEREZTHA?
Hik Ry A RNIE TEHS. EAR. B ZXE#RR>ERBRGEARTHas &
B, FRAX2~4, HaosRBLITETE.

mE28 4, RomEREIEERERMEN, NUAISRTHERKE, £50%
MRS FEET 16.4~40.8%, 75 90 58 FRET 69.4~76.7%, 120 5r#pitis 84.4~
%9%,%&?%3&&%&%,MﬁﬁELmﬁ#HEm%ﬁEon,ﬁﬂxﬁma
SrAEENSREAR PBEAEENER.

%1 FAREBERIEPIRSIROELCIH)EERMR(%)

Table 2 The variations of mineral contents (expressed by C17) of diets soaked in water(%5)
Nf::fin. 0 5 10 i3 20 25 30 45 60 75 90 120 150 180 240 300 360
i 208 147 140 130 126 (.01 097 081 0.53 043 029 0.15 005 004 0.03 001 0.00
2 279 1.6 1.56 148 (37 121 110 095 065 0353 037 007 008 006 005 004 0.01
3 3.04 254 2.07 220 198 193 (.49 109 080 072 058 046 0.18 0.i1 0.0 009 0.04
4 375 253 258 229 217 203 171 132 091 073 039 050 021 002 011 010 0.04
5 3140 234 257 231 214 200 1.69 1.56 093 0.77 0.81 053 022 0.14 0,13 010 0OuM4
[ 524 381 350 340 320 29% 246 188 131 1.12 0599 0.72 042 027 029 025 0.19

ZIVPHEM T -REL&E, ARBRTEBEFEARA SEAAER %, Emf L
HF. IHFAZRRERRIBRPEARMET. BAHRASSER—HAME, BEARRFEILK

s Fieady, BET A

RERMBABEEEQRYTE TA, Ao TEAK, BiEEMR

B, XM kEESRAREN, BXHEORASARAT., e SRIZET
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M. UL SERAH, Se@BEOEIEAR]A Spx499% =2.495g, B 60 2 E AR
HEENG Spx (1-16.7%) x51.2%=2.132p. HERARERAEMN L BL S SER (K
BEAROoSEMMEERL) A, Sz REPREABRSERNY Sgx51.2% =2.560g, &if
TS EABES B A S5gx (1-17.5%) x57.3% =236%g. AT, EAfbRAad
4, REHHIKRE LM,

#£3 EEEEEANEREQRSEEL%)
Tahle 3 The variations of protein contents of diets soaked in water{%:)

Nf/’:;ﬂ 0 s 10 1s 20 25 30 45 60 75 90
| 499 49.7 495 49 1 502 50,2 50.2 50.4 51.2 499 50.9
2 419 426 430 426 435 435 436 437 435 435 450
3 464 473 477 457 477 483 482 479 486 483 SOS
4 49 5 502 50.1 S50 i 50.7 0T 50.0 51.4 314 50.4 -
5 s12 §23  s26  S23  S27 0 S3T 543 543 539 573 -
6 | 435  44¥ 447 441 458 457 458 458 46l - -

MEATAEY, mERedErEIMas SR TSR, RUEGERENDES
—E BRI, K FTRMAEEERMB A, &S 4rett 48 MEEHG SR TR
A 3.1~31.5%, 180 4r8hik 18.1~63.1%. HHKRWNARZERMB A, BB HIEHRS
BE, Emak, IBHEEE, BRERA7AEARMBHEEREEL, B FRERLKRE
B R ASHG RE A — A B . | S8 2 5 28 ish TREY 3.1%) F—1TEHA
BRRICISH R &, R LR R T HREAATEXOTE, 90 28R
WA E>SRE - TER/, #EN6TREEFERHNESRZIER, ShECHEM., MR BEE
[

F4 SEGMZARERENSEETILNRS)
Tahle 4 The varintions of fat contents of diets soaked in water{%)

Nf‘ :{}m Q 5 10 15 0 23 30 45 60 75 0 120 150 180
| .19 697 7213 649 621 661 719 663 640 5602 597 664 660 58S
2 319 262 304 2356 244 271 242 247 201 194 2352 249 1953 191
3 451 W 29 206 321 317 02 253 (80 199 204 280 216 237
4 413 38X 412 3E2 340 3ES 410 400 35% 411 415 404 399 313
b3 260 T9s 130 197 212 147 44 168 134 1.7 15T 177 169 049
6 08l 064 067 Q60 031 063 0es 077 075 0El 097 142 166 078

3. BRgEPABGEASH

B2 A PR E FRRCEe bL 0P B R e HEm, ANFRE
EERESREIH AR UENENERBEL 2FREMER, EXPREEERRIT
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B, MEsiEais Xy kAR, 4%, SIEEWNEM, mhs v,, L3 |&EEF
HAFBEMEER, 82 ve IS5 EARE M. KEH T, HREM., XEE S
SER. FHBEFTFHERS, FEENTREARM XAEE LR ERANER T, S
B £ L H SEEmE e e, BB IR AR A,

BORAC A IR SRR E KR E R SR &S, —BEFROHA T ZNFERE S
A KEE, Libidiimd. FiLl, EERTES, KERs—BP, ERKTEBE
FE. EAGTFIRERAKE, RITSoHEE, KkSEEEBRRERS, KBk
BthoHE. B, HBRFHEARPINE. BELAKE RO THRBEMER, M
R EH, XEKAMSRPEFEEATLAFENHERYR, nEEERERE, histts
EF, HHIBXP-BHERGEMEMERRT. EENBTHEARE RO EHESR. B
MR E R, UEEAK S PR EETRET 164~40.8%, 120 5r8hik 84.4
~939%, EHFARBEELILERNET, BESERAALETNRHERBEARHE R
e (R K P R T ERECRE DA D, B4 AT LA IR B 6 B e FREAY ™
Hit
(ZYRABANK G2 KRR i

Al A fEt— B Ak, B4MkFREBR b 0, AEEEILS. LR
AKH, REEHEEEAMSRE. BW. RS, MEGHBMEREMEA,
HAMLFRARN M, FHAKHESEHERL. bk, BIoH T ARHRRIERN
CODE, #£ER#ES ™

&5 FHEEE COD AT (ng / L)
Table 5 The variations of valpes of chemical oxygen dissipation of water soaked by diets (mg / L)

Nf.:::;n. 0 5 10 15 0 25 30 45 60 75 90 120 }50 180 240 300 360
i 0 273 2846 333 381 413 444 476 516 548 556 i03.2 1111 119.0 1230 127.0 1468
2 0 286 297 357 381 413 460 X8 571 587 659 1032 ML i19.0 127.0 127.0 1270
3 0 270 310 150 452 524 3563 667 Ti4 T8 825 1071 1131 1349 142.8 142.8 166.7
4 0 238 316 373 444 484 532 613 667 4.6 801 1150 1270 138.0 1428 142.8 1468
5 0 348 429 540 570 603 651 682 762 EB09 845 123.0 1428 1508 170.6 178.6 1825
[ 0 4444 524 682 794 8401 873 1024 1112 124.6 138.1 230.1 254.0 265.8 2557 285.7 2857

k. BiAEE1 e MR T 400mt FHiEAR S,
Mote: The conditon of spaking is 1g diet in 400ml distilled water.

B Fe SR ALK 26 0.8m, g RyHCE Skg, B 100kg, HEFE 6%, W @THy
AL A B R kSR8 COD [ E D, (1) L5 ehid R EEil = E% (1004+5) x

6% X 10°g./ 0.8 x 666 x 10°ml] x 23.8mz/ L+ —£— = 0.056mg / Ls (2) LA 120 5 5hiz
400/

BEEAIT =0056+23.8x103.2=0.24mg / L,
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i FREFER. REAHEH, CODEAMRELL 0.24mg /L H #im. B FiREF
WP, MATR&RYE, COD HMEMmMBRAE THES AT 0.056mg /L, FLALHEAE 20
EARATIE 1.12meg /L FHFRERMPFE, REEEd S, BIELHHRARERLMm
Bl BB k. -

LLHAGFHMR @ kEFERMR T4 COD AT 10mg/ L %K Bk,
COD EF 3~10mg/ L AidEFHAkE, CODET |~3mg/L AEEFRKE, COD/h
T Img/ L A#EEFAR. MESEEHREBHARM, 0K rE8urditt &
FHHTERXENEISE LR, ELXERTARS, HEmERuE 1", TEHH
EEEHRAS, KEEEOFHERESRRE, AdEfkEE, Hh. FECLHHBRE,
M ERGOABEHREA D, TEMMRT. EMIFERTFTRAY, K ERESSTES.
20 Bz A ol BB A B ks, X AR F i P EAER E KA an KR s E X ARy -

A IRE

£33
.rtace javer L sva. ok 2
- Etcer-ively raturated ouvger varer
v Ad -~ TR
N
1 N b
A i L L
Pké:k c¥ygen Iatam’)a"' (-] Baturated oivgen water
” R + e G
s TN ~ *
W -~ -~ - - -
. ' n . Y
-, ~ N - i ~
-
KK . .
Borton

L1 43 ] b £ L3 L5 L 3. 28 ]

Carrvpt witer Excessive autriant wate: Rich nutrient watem  Poor outrient weter

B e RS S RRES H(7-9 A) (R)AAMENE
Fig.1 The nnirient grade of sea water and dissolved oxygen distribution,
(July to Sep.) (%} is oxygen satoration

"]" gu

1. AERTEE. REERAKGENRGEEHsER, 548k 124~133%, 120
S8k 17.0~23.9%, XRFABEHFNEERNL.

2. MEHEFES, MIERARBERRE R PARFEEEFRB AR DEHE,
LLCIit, ES5oaNEERREFRT 164~40.8%, 120 4r8hiE 84.4~93.9%, H&E
S ERFITIF A TE I JCHLIRRT, ANGESS CHLIR IS Tokdh, A tktEtHElRE, BRk
Mg REEE RS ERHTERRERS ), MERMLCILRAEIERT: HHLR
MR haFEER. MR EE &g, miEE, KPRBERER D, BFILHX
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P, HEME TR, RESAFRRERD - ~ETAH, ELLRERNHA LRS
R R A FRE T — AR, DAGELN LA T, BRIk PR 2%
FERATFEREN, URERaedr. sARNn KN OEREAERRG D

B ERE, .
3. MEAGIEHE Ak R RREENDERE, SEHTIRASRERL, &2 TR
S, RAOTESS LELBRREE, BARLAMEABERPHART, LR ,

REHE N 0.056me / L Mok RE A B, MLIREFEAK BEFAH T HERA.

HLAEHE, FERIAREK WO, FREHIZE. FRHRIER, MRIEKREARE, EATEHEM
EATHLE, AT RBE KGR T ERER. &4 FRem aRasEs EER.
M EE TR, AEERERS, BEROE TR, HolRARERE, MEEE, &R
kg FEBRE. HIFMEELIHET, Bam LEREHHKERM, ATRERMLT,
EARRE A AR, SRR N, BRETEIR, AR, ETREREES. X
BAAD A GEHE R AR 2 — i R
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THE LOSS OF NUTRIENTS OF SHRIMP
FORMULATD DIET SOAKED IN WATER AND .
ITS EFFECTS ON THE WATER ENVIROMENT

Chen Siqing Li Xiaochuan La Zhaoxin Zhai Yuxiu

{Yellow Sea Fishery Research Institute, Chinese Academy of Fishery Sciences. Qingdao 26607 1)

ABSTRACT This paper mainly deals with the loss of nutrients in formulated diei for
shrimps while soaked in wuater and its effects on the water environment. We find that the
stability of the diet which is produced and used now is relatively poor in water. Here are
the results of the experiments.

l. When soaked in water, the diet would lose part of its weight. which may come to
12.0~13.3% of the total in 5 minutes and 17.0-23.9% in 2 hours.

2. The dissolving speed of cach ingredient varies while being soaked in water. The
water soluble materials tun out rapidly and thoroughty, thereby the balance of the
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nutrients system 1s broken down because of the uneven proportion of dissolution. This
greally lowers the nutricnt value.

3. The waler field would be rich in nutrition once the diet is casted into water. The
diet in use would increase the chemical oxygen dissociation (COD) at a rate of 0.056
mg / L per day. This can pollute the waler quality.

In consideration of the disadvantages mentioned above, we suggest that the water
soluble materials should be coated first before they are made into pellets as a rnethod to
improve the diet quality.

KEYWORDS Penacus chinensis. Formulated diet, Mutrient, Loss, Water enviroment.
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