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REBHEZE_H (B 1~6) HTRRIHF.

B EFADEM A CIURRE. R, ESMARA TEMEESDS) Bt
B, UHLLABAKE LR RRE &S0 T, WM Sz MMNEBT 400ml A, kB
£ 15~20C, HTILEEEEMNEZRMEELS (40~200mg /L) RHHEM, W
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BRETSSRTRE (%) = AR ESEE x 100
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21 ZARNEFEEUEEDNERE (%)
Table 1 The weight loss rate of diets scaked in water with different minuts{%)

/5

) 0 5 100 15 20 25 30 45 60 75 90 120 150 180 240 300 360
No. / Min.

0.00 127 132 133 138 143 147 157 167 169 183 185 200 206 21.7 221 228
0.00 127 13.0 134 139 135 141 147 153 158 168 17.0 17.7 190 19.1 19.7 203
000 126 132 132 132 134 139 144 156 160 174 17.6 179 189 194 195 20.0
000 133 139 140 144 145 149 165 17.1 178 193 197 198 203 207 215 21.7
0.00 124 129 132 133 137 147 161 163 17.6 184 192 194 203 205 213 214
0.00 130 132 136 149 156 162 185 189 211 224 239 240 241 245 251 262

- ST T P N S

R 1TURNH, A—HALFRRERZ-B2FD, HASTHELRIT
124% M ER, RERRNEEESRERT, HAEH 0 28H>13.9%, 60 28>
15.3%, 120 28h>>17.0%, 360 251>>20.0%; B/ EAGR 6 BHIME 26.6%, ML/ H
i % DA BOHF R RSB R SHER B R E M AR REH — M RRRR. B s 26H
RPN E IR DR BRIy, B HWFMBRRBRE,

2. mERAEEbiEs. FAKR. RESRNSHE ANERIBRPAARETHA?
Rlkminr HRBRMMET Iy, BAK, BHZXEFRIERBEPOAIE
&, HRA%K2~4, KEXERBLUTEIR,

h% 2T, RoELREREETYES, QUSSR TRICRE, £50%
BHERH S B FRET 16.4~40.8%, 7E 90 239l TR T 69.4~76.7%, 120 5 BhiktiX 84.4~
93.9%, EHRELBARMME, WESE 120 2HHCHEERAR. TR, £oRELH®
g 8ol L e ack ik 2R -vetioks )

B2 HESMERGTEARS SEREL CTHBWLMR(%)
Table 2 The variations of mineral contents (expressed by Cl7) of diets soaked in water(%)

Nf;::in. 0 5 10§15 20 25 30 45 60 75 %0 120 150 180 240 300 360
1 208 147 140 130 1.26 1.11 097 031 053 043 029 0.15 0.05 0.04 003 001 000
2 279 1.66 1.56 148 137 1.21 110 095 065 0.53 037 017 008 0.06 005 0.04 001
3 3.04 254 267 220 198 193 149 109 0.80 0.72 058 046 0.18 0.1 0.19 009 0.04
4 375 2.53 258 220 217 203 171 132 051 073 059 0.50 021 0.12 0.11 0.10 0.04
3 3.40 234 257 231 14 200 169 1.56 093 0.77 081 0.53 022 0.14 013 0.11 0.04
6 524 381 3350 340 320 298 246 1.88 131 1.12 099 072 042 027 02% 025 019

#ILPHAUT -REYE, £REIRTFEART XX ARF TR, K& L
F, EERRREBNABPEOEMUET. AT TRE-HHE, BERRANLX
¥, BETAK, REREAEERARTETA, LX2FRFK, HHEER
8, xekisttmRAREY, AMABORFSHARKT. mladsRIRET
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M. EA1SEMHM, SgialhE QRS ED Sgx49.9% =2.495g, & 60 2 bt B A K
SN Sgx (1-16.7%) x51.2%=2.132g, XEARJERERD; BL s /8 (&
BEORBoSEAMNBERK) AW, SetfMESRSRN 52x51.2% =2.5608, BH
75 PRt B RA B 5gx (1-17.5%) x57.3%=2.364g, T, FHRLEAEM
%, AREMfEERIHE.

23 HFAREREIRPEOSRSEREL()
Table 3 The variations of protein contents of diets soaked in water(%)

g/ 5

No. / Min. 0 5 10 15 20 25 30 45 60 75 50
1 49.9 49.7 49.5 44.1 50.2 50.2 50.2 50.4 51.2 49.9 50.9
2 419 42.6 410 42.6 43.8 43.5 43.6 43.7 43.5 43.5 45.0
3 46.4 4713 47.7 45.7 47.7 48.3 48.2 41.9 43.6 48.3 50.5
4 49.5 50,2 50.1 50.1 50.7 0.7 50.0 5t.4 51.4 504 -
5 5i.2 52.3 526 52.3 52.7 53.7 54.3 54.3 5319 573 -
6 43.5 44.8 44.7 44,1 45.8 45.7 45.8 45.8 46.1 - -

AR ATLIEN, ARREIETERNE > SRETREY, RHARENSEE

—ZRMER, HTHRMEERERMELR. 5 08 S0 AREYE > REN FHER
K 3.1~31.5%, 180 44X 18.1~63.1%, WHIWHKRXERMA, HIBH PIHBRS -
Ba, BRX, BUHEEL. MBERETECRGIBBRERES, B FRERAKRE
BRI REZS —4FHE. | BHEE (8B# 5 2880 FTRED 3.1%) FH—418RiK
MBI RES, ALK MELPHAT HEA A MERNEIE, 90 5Bt
BEREV T SEE - RA, HRTREEBRER LN, SEREEK, BRBEXE
Ro '

%4 SERBTRITRPEHSRTILNR(%)

Table 4 The variations of fat contents of diets soaked in water(%)

B\
No.\Min.
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180

[ T R TP

7.19
3.19
4.51
4.13
2.60
8]

6.97
2.62
3.09
j.82
1.98
0.64

7.13
.04
2.98
4.12
1.30
0.67

6.49
2.56
4.06
3.82
1.97
0.61

6.21
2.44
321
3.4¢
212
0.81

6.61
27
a1y
3.89
1.47
0.63

719
2.42
302
4.10
1.44
0.66

6.63
2.47
2.53
4,00
1.6%
0.77

640
2.0
1.80
3.59
1.54
0.75

6.02
1.94
1.99
4.11

L.76-

0.81

6.97
2.52
2.04
4.15
1.57
0.97

6.64 .

2.49
2.80
4.04

1L7?

1.42

6.60
193
2.16
3.9
1.69
1.66

585
1.91
2.37
i3
069
0.78

3 BudEPANMMENST EARMOERRLLAEHLEEEEDN, FRA
RSN HEFRIHHEENERYREA SAREAER, bRk R R
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R, Aol hEimhakAR, BiE, SEEMRE, ks vy, RMKSIEAF
BEORMCRIKERER, 2 ve AT RAFANM. HHih TR, HERK, ESXH
fER. FEDE R FHEE, REEAATERAEMXAPEBEELGpRERNBENATF, HE
iy P EEEMER{E, RVBHERENE T,

BEREAFRMNEEATEREERSHAE. - BERRIPRELEREZFRERE &
SFAERBE, DaERBRY. AL, AREdRD, R -y, ERETHARE
FetriE. 7EAAEREMNEAKRE, BRMNSoFaE, KBREERIREE, KRERY
b 2HE, HH, REBESHEGRERE, B Y RAKE ERAD THRBHER, A
R EE, SEkEtwRSEFFrS20F4EHERDR HEERER. Kixtaa
R, PR —HAEFRBMAOERET, HEMETAEEEFM AN, B
HRBMER TR, ERAKS SHEARMEETRET 16.4~40.8%, 120 2-3hik 84.4
~93.9%, XPREMELHAEFRMET, BATFEE RLUS AR ESEENE %
HriE (HEXNF3 K hERTEHRKBE DA, B LLNHBI M E 0 5 TR
Bt
(EYREAKEX KFRBTEIS

RAFR—aHEAKRYD, HAkERERME 7, ABEELS. TR
Ak, FEEHREEANSERE. Bk, ERAZEG, BEGNLHMEFRTHEA,
AR EEERMm, REAFEESEMNERL. ik, BRNOWTHEBEEN
COD {fi, #£R-BFE W

®5 EERAR COD ML R(ng /L)
Table 5 The variations of values of chemical oxygen dissipation of water soaked by diets {(mg /L)

2/
No. / Min.

1] 5 10 15 20 25 30 45 60 75 90 120 150 180 240 300 360

1 273 286 333 381 413 444 476 516 548 556 1032 1111 119.0 123.0 127.0 146.8
286 297 357 381 413 460 548 571 587 659 103.2 111.1 119.0 127.0 127.0 127.0
270 310 350 452 524 563 66.7 714 778 825 107.1 113.]1 1349 1428 142.8 166.7
23.8 316 313 444 484 532 613 667 T4.6 BO0.1 115.1 127.0 138.0 142.8 142.8 146.8
34.8 429 540 571 603 651 682 762 809 845 123.0 142.8 150.8 170.6 178.6 182.5

444 524 682 794 841 87.3 1024 1119 124.6 138.1 230.1 254.0 269.8 295.7 285.7 285.7

e e oo o O

2
3
4
5
6

i BR&HRI AEETF 400ml FMEAk B
Note: The conditon of soaking is 1g diet in 4080ml distilled water.

BRIE TP Ak 5 0.8m, WEIHE Skg, ™8 100kg, HEHR 6%, W4 s
B4 M ASRE COD EMmMES. (1) 0L S ehRuBmEEit= c% (100+5) X

6% x 10°g / 0.8 X 666 x 10°mI] x 23.8mg /L + 4010{”; ~0.056mg/ Ls (2) LL 120 4943

WEBAL{E I =0.056 + 23.8 x103.2=0.24mg / L.
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MY, kEASREH, CODEARWHEL, 0.24mg /L A #m, {BhFEE
{6, MiFiMA R, COD HHAMMBRMATERSKX T 0.056mg /L, FLALEE 20
EARBATE 1.12mg/ L. FREFEARRE, REMATL, MERAHRAHEELEH
BiARE 1L,

ARAEHBE—-MEARERZSRZOAUNLT M COD KT 10mg/ L A BB kIR,
COD % TF 3~10mg/ L AdEHAKE, CODET 1~3mg/ L AHEEKAEE, COD /M
FImg/ LAWE K. SBBRETEXZLERKEN, EERTEEREEE, R
HEFERARDESELS N, FLEREERS, H¥mEReE 1, THH
EEERAR, KEBEOTHHIAEAR, NIdERARE, Kb, TERETHESR,
e FEEREERE SR, TEOMET, bEMFERTEAY, A LEHsrHEL,
20 RFEEATRE A EE TR, XD TR FE PEMIFE KA ER S EITEFH —
RE.

®RE Ko

arface layer
A

Wil MR
Excessively saturated oxygen warer

(108~ 208]

qAMWmAm
Baturated oxygen water
(80~ |03}

Bottoa

[ .23 IR Ak WA M L £ 28

Corrupt water Excessive nutrient water Rich nutrient water Poor nutrient water

M1 BEMAENFRSREESHBG-9 B) L) ANRENE
Fig.1 The nutrient grade of sea water and dissolved oxygen distribution.
(July to Sep.) (%) is oxygen saturation

AR 2k

L

1. ABEBAHRE, EAEBAKBENBEZBIER, 575 124~13.3%, 120
5raA 17.0~23.9%, XEFEBEFEER L.

2. NEBFR>IFRE, WIFRAHRERES S REEE TR E LR &R MK,
PACIH, EESS3ARTLERE FRET 16.4~40.8%, 120 280k 84.4~939%, HFE
S ETHITIF AP Z THLURM, MERTHIRET KD, bR, BHEX
R REEEREBTRNTELERERN ©, IBEROENREXBLIELRT: AHILA
WAt E R, WRMALZ 2Ry, ERE, AR, Extbpix
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HEM, HHROETR, RERAREREN -IEERE, SLAMERAHALRS
PRMEREGHTEET - EN, SHRXEXNMITHRT. DB RRER R LR
BESATEEES, URBKEcREE, AARKSAENAEREAERITMTHL
2GR,

3. MRE A B AR PR K BRIREHERE, FEHFCIRARERL, X2 AH#
RMEIE. BFIRHSTERRERETE, RARATSAFRGHRERRT, KR
AENIN 0.056mg / L fyfb 2R R, *TLAREFAAREFLH— AERE,

AR, FHEAMARBS, RBZE. FRER, BIRAARE, KeREHER
FRM X, EANETIRGFGERSERS EHEN, AR AEReNEIEER.
M EmEsHaE, REHEEEES, ERMNE TR, Ho(RASERL, MAMEE, BR
RiE TR MIFABRELHET, HEREILBBEHEREEM, 75 HBAE RN,
EREHMFBEAR, SRR, BREITER. ERITR. HTPREEN, 3ok
AR A RHERIF & — R @8

& £ x ®W
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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 Li Zhaoxin Zhai Yuxiu
(Yellow Sea Fishery Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071)

ABSTRACT This paper mainly deals with the loss of nutrients in formulated diet for
shrimps while soaked in water 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.

1. 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 each ingredient varies while being soaked in water. The
water soluble materials run out rapidly and thoroughly, thereby the balance of the
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nutrients system is broken down because of the uneven proportion of dissolution. This
greatly lowers the nutrient value.

3. The water 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 poiiute the water 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 method to
improve the diet quality.

KEYWORDS Penaeus chinensis, Formulated diet, Nutrient, Loss, Water enviroment,
COD
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