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Nutritional Enrichment Trials of the Minute Rotifer Proales similis

Using Commercial Materials

Tsutomu TOMODA, Hirohumi FURUITA, Masaaki KAMOSHIDA,
Hiroaki KUROGI, Takurou SHIBUNO, Hideki TANAKA and Nobuhiro TEZUKA

We conducted preliminary nutritional enrichment trials of the minute monogonont rotifer Proales si-

milis, taking account of feeding of Japanese eel Anguilla japonica larvae. P. similis was raised in 100 and
200-L cylindroconical polycarbonate tanks using the thinning culture method by replacing 20-40% of the
culture water. Cultures were continued for up to 4-10 days at 24-25°C and a salinity (psu) of 17, and then P,
similis at the exponential growth phase in cultivation was enriched with two types of commercial materials

(frozen shark eggs and essential nutritional compounds) under the same conditions. Population size and ac-
tivity (motility) of P. similis showed a tendency to decline in the case of shark-egg enrichment. On the other
hand, we observed increased population growth and maintained activity in the case of nutritional-compound
enrichment. In both treatments, the docosahexaenoic acid (DHA) and n-3 highly unsaturated fatty acid (n-3
HUFA) contents of enriched P. similis were higher than in primary-cultured P. similis. These results show
that nutritional enrichment of P. similis with commercial materials other than microalgae is available simi-

larly as in the euryhaline rotifer Brachionus.
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1. K% 72 Proales similis 523558 LR DR ZE

HERX B5 BREE KRTEE EBIUIE KE HREMAKRHK RERD
No. (f8f&/mL) (Bfk/mL) (o) L) (BEK) Ete
H A2 1 698 460 65.9 100 4,600 B
2 1,025 1,140 1112 80 9,120 B
1,038 800 77.1 80 6,400 B
3 756 652 86.2 80 5216 B
853 708 83.0 80 5664 A
4 471 460 97.6 80 3680 B
488 470 96.4 80 3760 B
5 570 580  101.8 80 4,640 A
738 720 97.6 80 5760 A
607 890  146.6 100 8,900 S
6 933 1,150 1232 150 17,250 S
7 908 930  102.5 80 7440 A
894 1,010  113.0 80 8,080 A
8 818 1,000 1222 80 8,000 A
9 1,223 1,400 1145 80 11,200 S
10 998 910 91.2 80 7280 A
1y 813.5 8300 1019 869 73119
HADN4gX 1 863 476 55.2 80 3,808 B
1,013 670 66.2 80 5360 B
1y 937.5 573.0 60.7  80.0  4,584.0
Ao T4R1gR 1 953 2,460  258.1 90 22,140 S
1,007 2,400 2384 90 21,600 S
2 867 1,540  177.7 90 13,860 S
822 1,520 184.9 90 13,680 S
3 700 1,230 175.7 90 11,070 S
713 1,000 1402 90 9,000 S
4 818 560 68.5 160 8,960 A
5 1,013 990 97.7 90 8910 A
6 809 960  118.7 90 8,640 A
7 894 1,240 1387 80 9920 A
15 859.6  1,390.0 159.9  96.0 12,778.0

Kl 24-25C, #i45 (psu) 17 T 18 &AL
AR (%)= AL TR OB/ RALBIIARF O x 100
TGRS 1 90% LLEANIRIEIHEGK, A 1 K 70% 2SR, B 1 PEGE < AURICIE AR 2B &
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X 2. HWEECHFEMIL L 72 Proales similis O —#% L1 & Mg I FE AL

FU/o0a7 RIEE HANERE AT 4R IE
SHTIEE EER (D] 2gX 4gX 1gX

No.l No2 F# No.l No2 No3 I No.l No.2 iy No.l No2 F¥
K7 (%) 90.1 90.0 90.0 87.2 88.3 86.2 87.2 87.3 87.0 87.2 89.5 89.5 89.5
BINDE (%, d.b.)* 72.7 75.6 74.1 62.0 62.9 54.9 59.9 61.3 62.3 61.8 67.7 72.3 70.0
BEE (%, d.b.)" 214 15.6 18.5 32.1 28.3 27.6 29.3 343 25.7 30.0 22.8 23.8 233
BERAER (%)
14:0 2.56 3.19 2.87 1.84 1.98 1.98 1.93 1.44 1.36 1.40 3.62 3.70 3.66
14:1 091 0.93 0.92 0.23 0.41 0.36 0.33 0.26 0.16 0.21 0.88 0.88 0.88
15:0 0.30 0.37 0.33 0.23 2.70 0.39 1.11 0.18 0.15 0.16 0.15 0.24 0.19
16:0 14.16 1423 14.19 15.62 16.63 16.12 16.12 16.99 1641 16.70 1647 17.10 16.78
16:1n-7 11.61 1031 10.96 7.10 6.36 6.11 6.52 5.28 5.23 5.26 8.74 8.94 8.84
17:0 0.66 0.65 0.65 0.44 0.60 0.55 0.53 0.47 0.43 0.45 0.58 0.59 0.59
16:3n-6 0.68 0.39 0.54 1.26 1.25 1.18 1.23 1.00 0.95 0.97 1.13 1.18 1.15
16:3n-3 0.18 0.32 0.25 0.27 0.40 0.30 0.32 0.27 0.28 0.28 0.24 0.77 0.51
18:0 3.53 4.02 3.78 341 3.13 3.09 3.21 3.07 3.08 3.08 2.61 2.81 2.71
18:1n-9 3.91 4.38 4.14 1291 12.70 12.71 12.77 13.25 13.53 13.39 8.55 8.43 8.49
18:1n-7 6.79 7.37 7.08 6.75 543 5.45 5.88 5.69 5.94 5.81 4.03 432 4.17
18:2n-6 1.96 2.01 1.98 1.82 1.97 1.89 1.89 1.82 0.17 0.99 2.65 2.65 2.65
18:3n-6 0.37 0.33 0.35 0.15 0.01 0.20 0.12 0.22 0.15 0.19 0.22 0.19 0.20
18:3n-3 0.94 0.24 0.59 0.16 0.16 0.24 0.19 0.13 0.15 0.14 0.16 0.35 0.26
18:4n-3 0.23 0.16 0.19 0.21 0.23 0.16 0.20 0.14 0.16 0.15 0.38 0.18 0.28
20:0 0.33 0.30 0.32 0.17 0.00 0.00 0.06 0.30 0.27 0.29 0.16 0.10 0.13
20:1 0.94 1.60 1.27 432 4.61 4.50 448 5.05 4.89 497 3.02 1.47 2.24
20:2n-6 0.32 0.28 0.30 0.28 0.31 0.38 0.32 0.33 0.27 0.30 0.18 0.18 0.18
20:3n-6 1.22 1.27 1.24 0.33 0.40 0.30 0.34 0.40 0.32 0.36 0.46 0.51 0.49
20:4n-6 (ARA) 5.10 4.77 493 3.86 4.34 4.11 4.11 4.47 445 4.46 3.34 3.46 3.40
20:3n-3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
20:4n-3 0.29 0.26 0.27 0.33 0.46 0.45 0.41 0.63 0.56 0.59 0.22 0.23 0.22
20:5n-3 (EPA) 2692 2328 2510 16.84 18.74 17.74 17.78 16.21 1595 16.08 2171  21.63 21.67
22:0 0.30 0.28 0.29 0.14 0.00 0.00 0.05 0.00 0.00 0.00 0.17 0.20 0.18
22:1 0.00 0.00 0.00 2.31 1.96 2.77 2.35 2.67 2.23 245 0.32 0.15 0.23
22:4n-6 0.56 1.16 0.86 0.61 0.31 0.23 0.38 0.61 0.54 0.58 0.52 0.51 0.52
22:5n-6 0.00 0.00 0.00 0.26 0.23 0.00 0.16 0.13 0.38 0.26 0.00 0.00 0.00
22:4n-6 0.56 0.77 0.66 0.24 0.00 0.00 0.08 0.00 0.13 0.06 0.75 0.70 0.72
22:5n-3 (DPA) 6.09 7.01 6.55 3.00 3.28 3.16 3.15 3.16 3.23 3.19 291 2.92 2.92
22:6n-3 (DHA) 0.97 0.64 0.81 8.21 8.78 8.67 8.55 11.51 11.47 11.49 8.93 8.58 8.75
ARA (%.d.b.)* 1.09 0.75 0.92 1.24 1.23 1.13 1.20 1.53 1.14 1.34 0.76 0.82 0.79
EPA (%. d.b.)* 5.77 3.64 4.71 541 5.31 4.89 5.21 5.56 4.10 4.83 4.95 5.15 5.05
DHA (%. d.b.)* 0.21 0.10 0.15 2.64 2.49 2.39 2.50 3.95 2.95 3.45 2.03 2.04 2.04
>n-3 HUFA® (%, d.b.) 7.35 4.88 6.12 9.12 8.85 8.28 8.75 10.80 8.02 941 7.70 7.95 7.82
DHA/EPA® 004 003 003 049 047 049 048 071 072 071 041040 040
DHA/ARA® 0.19 013 016 213 202 211 208 257 258 258 267 248 257
FPA/ARA 508 489  5.08 436 432 431 433 363 359 3.6l 649 625 637
18:1/=n-3 HUFA® 0.31 0.38 0.34 0.69 0.58 0.60 0.63 0.60 0.62 0.61 0.37 0.38 0.38
BN E/IEES 3.39 4.83 4.11 1.93 222 1.99 2.05 1.79 2.42 2.10 2.97 3.03 3.00
‘HCE

® ¥ n-3 HUFA = 20:3n-3 + 20:4n-3 + 20:5n-3 + 22:5n-3 + 22:6n-3
CHALZR L
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