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Tab. 1 The composition of fatty acid in freeze-dried krill powder

n=3; X +SD; %

fatty acids percentage fatty acids percentage

Cizo 0.21+0.02 Ca2 0.21+0.05
Ciao 7.12+0.87 C20:303 1.16+0.54
Cia 0.23+0.02 C20:406 0.17+0.02
Ciso 0.25+0.02 C10:503(EPA) 23.54+2.36
Ciso 13.31+1.64 Caa:603(DHA) 16.86+2.12
Ciea 5.62+0.88 Caso 0.87+0.15
Ciso 0.53+0.08 > SFA 30.49+3.54
Cis:woe 16.59+2.14 YMUFA 23.08+2.87
Cis:206c 3.48+0.74 > PUFA 46.41+4.36
Cis306 0.16+0.02 ®3- > ®3-PUFA 42.56+4.25
Cis:303 0.83+0.12 06- > w6-PUFA 3.64+0.82
Ca0:109 0.64+0.14 DHA/EPA 0.72+0.15
Caro 8.20+1.35
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Fig.1 Effects of different concentrations of Antarctic krill
powder on rotifer density
Values with asterisk of “*” indicate significant differences
(P<0.05) comparison to the initial value. While values with
different lower-case letters (a, b, ¢ and d) indicate significant
differences (P<0.05) among the four treatments within the same
sampling time.

2.2
12h 18 h , 50 mg/L
(P<0.05),
(20.25+0.78)% (21.75+0.71)%;

30 mg/L 12 18

PR /% egg ratio

0 12 18
HUEER 8] /h sampling time
2
o (P<0.05). a b c d
(P<0.05).

Fig.2 Effects of different concentrations of Antarctic krill
powder on rotifer egg ratio
Values with asterisk of “*” indicate significant differences
(P<0.05) comparison to the initial value. While values with
different lower-case letters (a, b, ¢ and d) indicate significant
differences (P<0.05) among the four treatments within the same
sampling time.
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Tab.2 Effects of different concentrations of Antarctic krill powder on fatty acids content of rotifer

%; N=3; X +SD
yeast 30 mg/L 50 mg/L 70 mg/L
fatty acids 6h 12h 18h 6h 12h 18h 6h 12h 18h 6h 12h 18h
Coo 08120.12  0.78+0.13 0745014 038%009  09950.14 0415013 (oo oo ooamoos 028008 085:0.12  0.79+0.14
Cizo 0454021  051£028 0474023  0.41%0.18  041€021  020£0.05  030£0.06  0.29+0.09  0.33+0.07  046£0.12  0.61£020  0.46+0.08
Cian 3284045  3.07:051 324043 3712045  4.0760.52 2814036 453122 413:1.10  5.78:1.14  506:0.85  5.04£0.88  4.91£0.55
Cua — — — 0.1740.09  0.1620.08  0.13£0.02  037:0.09  0310.09 036009  0.12£0.03  0.20:0.04  0.21+0.03
Ciso 049+0.18  0.47+020 0564025  0.99+025  153+0.31 1356052  1.80£044  1.66+052  1.62+036 1694025  151=024  1.55+034
Ciso 8714112 8.61+098 8624123  1128+2.14 13284125 12714211  14.0842.38  13.8842.69  18.94+2.44 15754230  14.96+1.01  14.28+0.71
Cie 22.06£2.69 22.13£1.58 21084233  19.0123.12 1393231  12.86+2.64  13.184231  15.8043.01  10.38+2.14  16.84+2.58  16.08+247  16.90+2.50
Ciro 0.63:0.12  0.59+0.13  0.59+0.14 0814023 110024  1.09+031 150£026  1.51041 176035  0.73+0.31 1105033 1.06£0.24
Cin 0904023  0.89:024  0.83£020  0.97:034 133032  1.64£0.68 1212030  1.08:024 1798034 2274024  2.09:047  2.41£055
Ciso 7645178 7.50£1.47 738154 693:230 648158  7.0242.34  654£121  6.92+1.14  579:087  650£1.14  651£128  5.95+1.02
Cisio 43204511  4236£5.08 41714500 32304492  29.5244.26  27.93+3.87  23.8544.37  223743.64  22.5743.65  27.3243.07 2553395  24.56+3.11
Crsus 3.624091  3.48+1.01  3.65:0.88  3.87+0.63  3.53+0.97  5.07+1.04 2912066  3.11£0.71  3.57+0.74 3294094  3.1320.76  4.51%0.75
Crss 0.2940.09  035£0.07  028+40.06  0.36+0.09  037+0.10  031£0.06  045:0.11 035008  0.33+0.06 0324008  035£0.05  0.33+0.07
Cisian - — - 0.6240.12  0.84£025  070£0.13  0.87:020  0.80:021 1224034  087£0.12  1.05:034  1.36+0.34
Caoitan 3.9740.56  4.05:052  4.0240.52  3.10:047  3.18£1.03  4.1940.87 338071  3.65:0.66  2.60:0.54  29040.57  3.04£0.75  3.24+1.01
Caro — — — 0.20£0.04  028+0.06  043£0.09  0.59:0.14  0.45:0.11 LOIZ032 0494013 0724021  0.67+0.10
Caoa 0.694020  0.61£0.18  0.63£0.21 0332008  02940.07  026£0.09  032£0.09  036£0.09  036£0.06  041£0.05  033£0.09  0.31+0.04
Cano - - — 043012 040£0.11  061£021  029:0.09  0.34:0.08  0.32:0.06  033£0.03  029:0.09  0.45:0.04

( to be continued)
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yeast 30 mg/L 50 mg/L 70 mg/L
fatty acids 6h 12h 18 h 6h 12h 18 h 6h 12h 18 h 6h 12h 18 h
Cao03 0.42+0.15  038+0.08  036+0.11  0.16£0.05 0.24+0.06 0.30+0.08 1.41+0.34 0.75+0.14 0.710.10 0.27+0.09 0.29+0.04 0.31%0.03

Caoos 0.90+0.24*  0.85+0.28""  0.87+0.25"  1.05+£0.34""  1.28+0.54"°  1.44+0.34%  1.09+025"  1.29+0.24"  1.48+0.25%"  0.94+021"  1.24x0.32%°  1.31+0.35"
Caso — — — 1.69+0.43 1.65+0.63 2.04+0.64 0.92+0.24 0.82+0.21 0.93+0.34 0.99+0.18 1.35+0.30 2.07+0.42
Cao:503 1.38+0.41%  1.27+0.39"*  1.33+0.38"  4.35£0.78"°  571£1.32%°  6.88+2.17°°  549+£1.23"  7.28£1.55%  6.24£1.17%  4.82+1.44"  6.86+0.25%  4.95+0.67""
Cosrup 0.34+0.14  0.39£0.10  0.3620.12 0.36+0.07 0.37£0.11 0.620.21 0.54+0.03 0.63+0.11 0.690.24 0.36+0.08 0.32:0.07 0.340.05
Ca603 0.12£0.02%  0.17+0.04"*  0.18£0.04*  4.45:£0.69"°  10.10£2.10%  9.28+2.115%°  10.73£2.14*  12.16£2.50°° 13.10£2.55%  5.40+1.06"  7.75£1.25%  7.09+1.02%
YSFA 22014269 21.63£1.88  21.60+1.82  26.63+3.54  30.19+3.64  28.68+5.14  30.98+3.15  30.59+4.17  36.73+3.69  32.29+258  32.93+3.66  32.19+3.10
SMUFA  70.56+5.44  69.82+4.87  68.00£5.61  55.93+6.11  48.51£522  47.37+6.13  42.54£425 4386501  3838+4.58  49.81+3.14  47.26£425  47.66+5.22
DHA/EPA  0.09+0.01**  0.13£0.25%*  0.14£0.30%  1.02+0.31*°  1.77+0.545%°  1.35+0.46™  1.95£0.47%  1.67£0.44%  2.10£0.56  1.1240.26"°  1.13£0.28"°  1.43x0.27"*
S®3-PUFA  1.92+0.55  1.82+0.48*  1.87+0.50*  9.58+1.25"  16.89+3.10%° 17.16£2.36% 18.50+£2.54*  20.99+3.125%¢ 21.27+3.88%¢  11.36+£0.66" 15.96+3.14%°  13.70+2.40%°
Yw6-PUFA  4.82+1.30°  4.68+1.25%"  4.80+1.34%  5.28+0.88"°  518+1.23"%  6.82+2.14%  445+1.31%  4.75+0.98*  539+1.11%°  4.55+1.08*  4.71£0.88*  6.15+1.15%
YPUFA  7.43£2.10%  7.11x2.36™  7.30£2.31%  15.19£2.51°°  22.37+3.73%°  24.25+4.44%°  2327+5.41%°  26.09+2.65%°  27.02+£3.69%¢  16.32+2.34"°  20.99+2.14%  20.16+3.20%
©3/06 0.40+0.08  0.39+0.03  0.39+0.03 1.8140.35 3.26+0.89 2.52+0.87 4.16+1.01 4.42+1.03 3.95+0.66 2.49+0.66 3.60+0.35 2.23+0.66

EPA/ARA  1.53+0.52%%  1.49+0.42%*  1.53+0.50*"  4.14£0.86"°  4.45+1.01*°  4.78+1.12*°  5.03+1.54%  5.64+1.28%  4.22+1.00°  5.13+0.98%  6.34+1.00%  3.78+0.48""

P ; (A,B,C) (P<0.05); (a,b,c,d) (P<0.05).
Note: “—” indicates that no fatty acids was detected; values with different capitalised superscripts (A, B and C) indicate significant differences (P<0.05) among the different sampling times within the same
treatment. Values with different lower-case superscripts (a, b, ¢ and d) indicate significant differences (P<0.05) among the four treatments within the same sampling time.
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Effects of Antarctic krill (Euphausia superba) powder on growth and
fatty acids composition of rotifer Brachionus plicatilis

LU Jianxue, LIN Tingting, HUANG Yanqing, GAO Lujiao, XIA Lianjun, ZHOU Kai, Gong Yangyang

East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences; Key Laboratory of East China Sea and
Oceanic Fishery Resources Exploitation, Ministry of Agriculture, Shanghai 200090, China

Abstract: Rotifer Brachionus plicatilis was fed with dry yeast (control) and different Antarctic krill powder dos-
ages ( 30 mg/L, 50 mg /L and 70 mg/L ). The effect of Antarctic krill powder enrichment were assayed through its
individual density and egg ratio at feeding time of 12 h and 18 h, and fatty acid content at feeding time of 6 h, 12 h
and 18 h, repectively. The results showed that: at 12 h and 18 h, individual density in 50 mg/L group dramatically
increased and was significantly higher than other three groups (P<0.05), followed by 30 mg/L group, control
group and 70 mg/L group, successively. Egg canrying ratio also varied among dietary treatments at 12 h and 18 h,
and in group of 50 mg/L which was the highest, followed by 30 mg/L and 70 mg/L, successively, and control
group was the lowest (P<0.05). In terms of fatty acids at 6 h, the ARA, EPA, DHA, Y ®3-PUFA and ) ©6-PUFA
contents in the groups fed with Antarctic krill powder were significantly higher than those in the control group
(P<0.05), except for > 6-PUFA in 50 mg/L group, and ARA, > ®6-PUFA in 70 mg/L group. The highest contents
of DHA and Y ®3-PUFA were found in 50 mg/L group with a level of 10 times higher than that of the control group
at 6 h. At 12 h and 18 h, the amount of ARA, EPA, DHA and Y ®3-PUFA were significantly higher than that of the
control group (P<0.05), and the highest amount of these fatty acids were observed in 50 mg/L group. Also,
DHA/EPA and EPA/ARA were significantly great for treatment groups compared with control group (P<0.05).
Generally, the 50 mg/L group had a better effect for increasing fatty acid content compared to the other three doses,
and the suitable duration for increase fatty acid content was 12-18 h. In conclusion, Antarctic krill powder has a
good effect on strengthening the nutritional composition in rotifer B. plicatilis.

Key words: Antarctic krill powder; rotifer; growth; fatty acids; enriched culture
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