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Tab. 1 Proximate analysis of D.magna in different seasons (air dry basis) %
HEE  crude protein  MMET  crude lipid /K% moisture K5y ash
ANTLR: 3% 7 spring 43.85£0.39" 9.23+0.24° 3.84+0.28" 29.35£0.26°
artificial-cultivation
HZ&  summer 30.93+1.35" 6.27+0.95° 2.5140.11° 43.79+1.61°
#KZE  autumn 46.77+0.60° 4.19+0.48" 4.15+0.09° 27.98+1.90°
%78 winter 50.21=1.03¢ 19.88+0.72° 5.14+0.30° 16.02+0.21°
V57K sewage HZ&  summer 49.39+2.34° 19.65+0.44° 9.12+0.26° 9.47£0.03°
Ee FSEHEA R F BEROR 2257 B34 (P<0.05), K3, K5[F
Notes: different letters in the same column meant significant difference (P<0.05), the same below as Tab.3 and Tab.5
*2 TEFEHRSKARBIFERIEH TR TFER)
Tab. 2 Content of amino acids of D.magna in different seasons and sewage(air dry basis) %

e r s TH:9%  artifical-cultivation 757K sewage
lﬁ—\ %Eﬁi }\ (=] ?"F 15 k g
amino acid #Z  spring HZ  summer H*ZE  autumn %47 winter HZ  summer

DREEE EAA

7538 Thr 1.85+0.01° 1.41£0.01° 1.98+0.02° 2.06+0.03¢
WEE  Val 1.98+0.04° 1.48+0.01° 2.130.08° 2.49+0.01¢
EHE Met 0.90+0.04 0.59+0.02" 0.89+0.01° 1.06+0.02°
oAl e 1.61+0.06° 1.26+0.02° 1.78+0.01° 1.97+0.02¢
HEM  Leu 2.74£0.11° 2.10£0.06" 2.97+0.04° 3.25+0.05°
HRINEE  Phe 1.62+0.01° 1.22+0.02° 1.8120.02¢ 1.910.04¢
MR His 0.96+0.04° 0.85+0.01° 1.15£0.00° 1.03+0.04°
WEE Lys 2.68+0.00° 2.23+0.01° 2.62+0.02° 3.17+0.04°¢
FEER  Arg 2.210.05° 1.42+0.01° 2.05+0.03" 2.5540.03¢

FELERER NEAA

REHEFE  Asp* 3.37+0.04° 2.61+0.00°* 3.58+0.04 3.49+0.05¢
WEER  Ala* 2.25£0.02° 1.75+0.01° 2.40+0.03¢ 2.79+0.04°
HHEE  Glu* 4.73+0.04° 3.71£0.02° 4.87+0.05° 5.35+0.09°
HE®, Gly* 1.86+0.01° 1.540.01° 2.2240.03¢ 2.110.02¢
25 Ser 1.77£0.01° 1.37£0.01° 1.82:0.02° 1.54+0.03°
FEZEE  Tyr 1.62+0.02° 1.20+0.02° 1.8140.02¢ 1.88+0.03¢
R FEEL  umami taste amino acid 12.21£0.11° 9.61£0.04* 13.07+0.15° 13.75+0.19¢
MEHR TAA 32.14+0.49° 24.74+0.21° 34.06£0.31° 36.65+0.49¢
MOFEEER TEAA 16.55+0.35° 12.57£0.15" 17.38+0.17° 19.49+0.24¢
BAELFEEIER TNEAA 15.60+0.14° 12.18+0.07° 16.71£0.19° 17.17£0.25°

2.45+0.06°
2.80+0.06°
1.14+0.05¢
2.23+0.05°
3.76+0.07°
2.24+0.06°
1.15+0.05¢
3.40+0.08°

2.99+0.07°

4.19+0.09*
3.02+0.02°
5.81+0.13°
2.28+0.03°
2.23+0.05°
2.1040.06°
15.30+0.24°
41.79+0.68°
22.15+0.36°

19.63+0.33¢

Vi SRR RS T B SRR R, FT AR T RFRORZEREE (P<0.05) , R4fH

Notes:* the umami taste amino acids of D.magna in different seasons (air dry basis), different letters in the same line meant significant

difference(P<0.05), the same below as Tab.4
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Tab.3 EAAI of D.magna in different seasons

T W T R TR R HL
seasonal change EAAI

NT¥:# #Z=  spring 40.38+0.89"
artificial-cultivation

HZ  summer 30.5240.45"

#*Z  autumn 42.77+0.46°

A2 winter 47.91+0.58°
V57K sewage HZ  summer 53.99+1.05°
R (65.4% M2 )  anchovy meal 74.94
FH1(44%F 5 H)  soybean meal 4773

2.3 KBUEBSRGERLA AR
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Tab. 4 Fatty acid composition of D.magna in different seasons and sewage (air dry basis) %
He i ANTLH:FF  artificial-cultivation 157K sewage
faity acid 2 spring HZ  summer #Z  autumn 478 winter BZ  summer
C14:0 10.46+0.65° 5.16£0.17* 2.14+0.25 3.92+0.03° 1.470.02°
Cl4:1 1.09+0.12° 0.39+0.05" 0.00-0.00" 1.03+0.09° 1.10+0.04°
C16:0 23.35+0.47¢ 20.34+0.44¢ 17.29+0.61° 24.82+0.28° 15.20+0.44"
Cleé:1 19.5240.25° 22.26+1.22¢ 3.56+0.28" 23.75+0.45° 8.37+0.26"
C17:0 0.76+0.15" 1.07+0.31* 1.09+0.09* 0.77+0.02* 0.94+0.63"
C17:1 0.95+0.59" 0.46+0.03* 0.00-+0.00" 0.78+0.02° 0.224+0.01"
C18:0 3.03+0.08" 5.68+0.26° 6.02+0.32° 2.724+0.11° 4.47+0.26°
C18:1n-9t 0.17+0.05" 0.59+0.70" 0.00-+0.00" 0.55+0.05" 0.40+0.06"
C18:1n-9¢ 20.33+1.22° 23.28+1.84° 32.784+2.33° 20.43+0.32° 22.20+0.49®
C18:2n-6t 0.08+0.06" 0.10+0.06" 0.52+0.47° 0.07+0.03* 0.05+0.02"
C18:2n-6¢ 5.57+0.06" 8.73+0.39" 9.03+1.19° 8.37+0.14° 13.28+0.07°
C20:0 0.24+0.06° 0.13+0.04* 0.00-+0.00" 0.19+0.22* 0.08+0.01"
C20:1n-9 9.21+0.54° 5.36+0.11° 11.66+2.47° 3.29+0.05" 26.62+0.45°
C20:2 0.06+0.01* 0.08+0.02* 0.29+0.03° 0.06+0.02* 0.08+0.03"
C22:0 0.09+0.01* 0.19+0.03"* 0.37+0.16° 0.30+0.19" 0.08+0.01"
C22:1n-9 0.06+0.01* 0.09+0.02* 0.46+0.22° 0.04+0.01* 0.30+0.01°
C20:3n-3 1.29+0.06" 2.09+0.08" 4.24+0.46° 1.38+0.03" 1.33+0.04"
C23:0 0.22+0.07* 0.18+0.10" 2.69+0.79" 0.21+0.14* 0.08+0.02"
EPA (C20:5n-3) 3.34+0.20" 3.65+0.13" 6.69+1.70° 7.09+0.27° 3.60+0.26"
DPA (C22:5n-3) 0.06+0.01* 0.09+0.04" 0.34+0.08" 0.09+0.02* 0.04+0.02"
DHA (C22:6n-3) 0.11+0.03* 0.09+0.03* 0.83£1.00" 0.11£0.01* 0.07+0.01"
EFA 9.10+£0.27* 12.56+0.55" 17.07+1.28° 15.65+0.17° 17.00+0.19°
SFA 70.40+1.18° 63.57+1.98" 50.1543.09" 63.37+0.34° 60.40+0.36°
HUFA 3.45+0.18" 3.73+£0.15" 5.98+0.45" 7.21+£0.28° 3.67+0.25"
DHA/EPA 0.03+0.01° 0.02+0.01* 0.11£0.11* 0.02+0.00" 0.02+0.00"
e R EIE AR RN & & EFABSEEPA. DHAMWHER: HUFAGJEEPAFIDHA

Notes: the values in the table are the absolute content of fatty acids. The level of EFA was the sum of EPA, DHA and linoleic acid, and HUFA included

the EPA and DHA
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Tab. 5 Content of heavy metal of D.magna in different seasons and sewage ng/kg
215 groups £ Cr #i] Cu ¥ Zn i As i Pb
ANTH3  artificial-cultivation 28 spring 65.19+0.95° 18.65+6.08" 340.39+17.74° 5.24+0.43% 3.05+0.28"
HZF  summer 63.56+1.18° 10.610.87* 249.98+5.99° 7.18+1.75° 4.08+0.46
= autumn 41.25+1.24° 20.20+0.35 222.89+3.83 10.94+2.60° 2.85+0.83"
%2 winter 80.80+2.53° 7.08+1.84° 189.49+5.83" 3.28+0.45"
757K sewage HZ  summer 84.39+0.19° 6.08+2.82° 171.03+24.36° 1.64+0.30°

e - R RN B LR SR

Notes: - mean the element content is not detected in the sample
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Nutrient analysis and potential utilization value of Daphnia magna
used as aqua-feed raw material
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Abstract: A trial was conducted to determine nutrient composition and heavy metal content of dried Daphnia
magna from artificial-cultivation pond in spring, summer, autumn, winter and eutrophic lake sewage in summer,
aiming to assess potential utilization value in aqua-feed. The results showed that there was significant seasonal dif-
ference in the moisture of artificial cultivated D.magna, and the highest was 5.14% in winter, and the lowest was
2.51% in summer. The moisture content (9.12%) of D.magna in summer sewage was significantly higher than that
of artificial cultivation. The content of protein of artificially cultivated D.magna was 30.93% - 50.21% with signi-
ficant differences in different seasons, and in winter and summer sewage was significantly higher than that of oth-
er groups. The total content of 15 amino acids determined markedly differed among groups, with the highest
(36.65%) in winter and the lowest in summer (24.74%).In summer sewage, the amino acid content was 41.79%,
and 9 essential amino acids accounted for 22.15%, lysine content reached 3.4 %, methionine 1.14 %, and threon-
ine 2.45 %. The fat content was also significantly different with seasonal variation, the highest fat content was ob-
served in winter (18.88%), while the lowest in autumn (4.19%), and no significant difference on the fat content
was found in winter and summer sewage. The essential fatty acids were the highest in autumn and the summer
sewage (17%)and the arachidonic acid and linolenic acid were not detected in all samples. The highest levels of
heavy metal chromium, copper, zinc and lead appeared in summer sewage and artificial-cultivation pond in au-
tumn, spring and summer, respectively, and no lead was detected in summer sewage and winter, no cadmium in all
groups. Except for chromium, the lowest concentrations of copper, lead, arsenic and zinc were found in the sum-
mer sewage. All the results indicated that the D.magna was rich in protein and fat with lower potential toxicity of
heavy metals, and both the essential amino acid and essential fatty acid nutrient values in summer sewage were
generally higher than those of artificial cultivation, so it is more feasible to use D.magna in summer sewage as the

feed protein source.
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