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cem, /M2 15.8 em, FH 1 & 135 W RS EH 100
L/min {25 T H45 7% (ACO-008, FR#x A FR A #,
WL, ) 733 5 AN A RSk (B R AR —
) LRt R S IR 53R

FRIBZEMELESE A SBR[ N #5 Z B S5 #E 17 Tl
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h, KRSUG MR SE 25 A SBR )L
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Tab.1 The concentrate solution of microelement

MgSO, -+ ZnSO, - CaCl, - MnCl, - CoCl, - (NH,)Mo,0,, +  FeSO, -  CuSO, - fﬁg@k
ultra-pure
7H,0 7H,0 2H,0 4H,0 6H,0 4H,0 7H,0 7H,0 -
10 g 2.2g 7.3 g 2.5g 0.5g 0.5g Sg 0.2g 1L

1.2.3 LRt
BU10 RN 1L BBestrE o s s fbas
K b S AL 25 300 me/L = 4R BRAP U WIR WL S

min, 7K sPOET ¥ KeiEfbas i 2 4, B4
5 AFAT. WA PO ARAFBOT KR 2.

®2 ZTWHEMRT
Tab.2 The design of experiments

WS ATHK/L EYREHARTR TAN NO,-N NO;-N EE/C R
group artificial /L /(mg/L)  /(mg/L)  /(mg/L) pH /(mg/L)
. . . L . temperature
number seawater bio- floc suspension  total Ammonia nitrite nitrate DO
1 0 1 2.96 0.66 7.03 24.97 7.78 7.50
2 1 0 2.62 0.68 6.17 24.47 7.86 7.39

IR 3 g pqHRON, ELERES 24 h, 24 h
RO R E . BREEEHT BB
1.3 XWHE

KR pH, ¥ fi# A (DO) IR B (T)  #h &
(SAL) %S /i YSI £ 20K Bl & 1% (YSI
Incorporated 1725, Yellow Springs, 3£ [E ) Il %€,
TAN,NO, "-N fI NO, " -N, B A& (TN) PA{ K FE
KM AR5 ) SE DU R %1

BARHRECS IR FOLCH 2 19053, AR
PP R BME S aEES . FHSHG
1 HP6890A R AH 5,3, B 41 E AE A 30. 0

m X0.32 mm x0.25 pm(JREE FFRA 325 C) K
HP-5. 5% Phenyl Methyl Siloxane, # S, N & 46 J&
A, AEN 1.9 mL/min, S E N 30 mL/min,
ER W E N 300 mL/min, &5 % Agilent19091]-
413,

2 SRS

2.1 HHMFEER

B 1 g W 2R B 1A 55 Al 20 A0 g 7K 4k
g MATFE R R 1 AR, Y R B GE
A 1 REFFIERN 61% £1% ,55 5 KIFF
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Fig.1 The survival rates of artemia
in different experiment groups

51 AR, 5F 2 4 AT MK A4
Group 1 :The artificial seawater; Group 2: The bioflocs group.

2.2 mHEEK

B 2 A ) R R R T 41 A T K i fk
M pg MK, FE5E 1 RHFSE 2 R, £ LB
PRSRAGEH Y b B B T N LK AL 4 1
G, AR 3 A 4 K, R A LK L4 i
b HUAK B 5 T AE W) R BRI SR AL 4 pa e, 5B
FR, A W) 2 BE R 5R Ak 20 Y T IR R K 35 B
(953.41 £55.64) um, N T /K AL 2H 1) i B4
KiEF|(916.31 £73.43) pm, AP LR EEIARL
RO ENOS = o N ) € 2t e e
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Fig.1 The variation of body length during hatch
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Plate The optical micrographs of artemias and Biological flocculation
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1. Artemia with Bioflocs group; 2. Artemia with artificial sea water; 3,4. Biological flocculation.

http: //www. shhydxxb. com



354 B\ W ¥ K ¥ % #H 24 %

®3 AYERGMIHPHERRSE
Tab.3 The fatty acid content of

the bio-flocs and artemia %o
IR H1d 24 AW R BEA
fatty acid 1st group 2nd group bio-floc
14:0 1.27£0.23  1.57+1.04 4.18 +1.22
15:0 0 0.63+0.08 1.31+0.27
16:0 12.13 £1.09 10.28 +2.58 22.76 +2.55
16:1n9 10.06 +0.31 15.69 +3.16  4.93 +0.98
16: 1n7 0 0 0.71 £0.59
16: 1n5 0 0 0.85 +0.02
17:0 1.09 £0.77 0.94+0.05 O
18:0 7.35+2.03 6.75+1.29 5.77+1.74
18:1n9 12.14 +1.19 12.00+3.82 9.46 +3.18
18:1n5 17.16 £0.57 0 3.86 +1.07
18:2n6 3.85+0.03 3.81+0.94 12.35+2.23
18:3n6 1.78 +1.72  1.50+0.71 1.14+0.72
19:0 12.13 £2.06 14.03 +3.24 10.19 +0.90
20:1n9 0 0 1.58 £1.02
20:4n6(ARA) 3.84+0.50 0 3.94 £0.56
20:5n3(EPA) 12.00 +1.28 11.56 +2.96  5.55 +1.28
22:1nl1 0 0 1.11 £0.06

22:6n3(DHA) 1.72+0.07 1.03+0.47 10.32+2.74

T35 1 A AR SR AL AL 5 56 2 41 A DK Ikl
Note : Gropu 1. The artificial seawater; Group 2. The bioflocs group.

B E SRR AL EEFEEERER
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A p s A Y BB T R, JU AR 25 i R B T R
HIRRIS RIS B3

ASLg AR BRI 5 Fhab T IR RR T
J\BR —Jd R 18: 2n6 .+ /\ Bk = M BR 18:3n6, —+
BRIUIHER (ARA) . R ALMGER (EPA) . —+—
/S IER (DHA) & BEYEGR , &4 YR B Ak
R T BRI 5 M ATRIR TR M & &Y
FEE AT K AL 4 0 B . R AR B Bk
REEE SRR G I, EPA Fl DHA R H N E
BRI R, R 2K =sh W ERK A E
WRWIIENIR , 280K = sh W g ks = C: 20 K
AL O BREE 1E K i, S BE-A AL EPA \DHA %R/
MR, " ZMNER P RE, HEBSIRERE
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The effect of Artemia nauplii nutrient enrichment by using circulating water
aquaculture solid waste

LUO Guozhi'*?*, YAO Miaolan', LU Lu', JIANG Rui', WU Wanhao' , TAN Hongxin'**

(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China; 2. Shanghai Aquaculture
Engineering Technical Research Center, Shanghai Ocean University, Shanghai 201306, China; 3. Aquatic Livestock Breeding
Center of Shanghai Ocean University, Knowledge Service Platform for Colleges and Universities of Shanghai, Shanghai 201306,
China)

Abstract: Artemia was incubated and then nutrient enrichment was conducted by the turbid liquid of
biological flocculation(bio-floc) in the current experiment. The group using the artificial sea water was the
control. We studied the survival, growth of Artemia nauplii in turbid liquid of bio-floc. The result was the
survival of the group in bio-floc was higher than the control both on the fist day and the fifth day. the growth
of the group in bio-floc was faster than the control both on the fist day and the fifth day, but on the third and
fourth day was the opposite. Through the microscope, the intestinal contents of the group in floc significantly
was more than the control group on the fifth day. That indicated Artemia can feed on floc or dissolved matter
within the suspension. Biological floc is a kind of good food for Artemia. We analysed the aliphatic acid of
Artemia nauplii, found that the eicosapentaenoic acid ( EPA) and docosahexaenoic acid ( DHA) of Artemia
nauplii in group using bio-floc were both higher than those of the control group. All showed that bio-floc can
enrich Artemia nauplii.

Key words: Artemia; nutrient enrichment; biological flocculation; aquaculture solid waste
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