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Change of fatty acid compositions of rotifer according to enrichment
diets and methods in the high density culture
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This study was carried out to compare the growth and fatty acids composition of the rotifer (Brachionus rotundiformis) cultured in
high density by the various enrichments and culture methods. The rotifer fed on condensed freshwater Chlorella was enriched with
wryeast, Algamac, Super Selco and marine Chlorella. In another culture method, the rotifer was cultured with enrichment supplements
for 6 hours after feeding with condensed freshwater Chlorella supplement for 18 hour. The rotifer fed with condensed marine
“Chlorella for 24 hours without frestiwater Chlorella was used as a control group. Culture tanks (5£¢ working volume) was immersed
in-a.water bath (28C). The density of rotifer and dissolved oxygen level in water was stable in control group of rotifer cultured with
condensed marine Chlorella for 24 hours and the n-3 HUFA content of rotifer was the highest among the rotifer culture methods.
However, the density of rotifer and dissolved oxygen level in the groups of rotifers enriched with w-yeast, Algamac and Super Selco
by methods were drastically decreased. The n-3 HUFA contents of rotifers enriched by Super Selco were higher than those of rotifer
enriched by either w-yeast or Algamac in both methods. The results from this experiment indicated that supplementation of condensed
marine Chlorella for 24 hour by the semi-continuous culture was effective for the improvement of the nutritional value of rotifer and
it could provide the stable growth condition for rotifer culture in high density.
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Table 1. Growth of rotifer fed on the different enrichments
during the secondary culture
Enrichments time (hour)
0h 8h 16 h
Enrichment Dissolved Roftifer  Dissolved Rofifer Dissolved Rotifer
oxygn density oxygen density oxygen density
(ppm) (ind/n9) (ppm) (ind/mf) (ppm) (ind/mé)
wyeast 30 8000 158 9500 97 11,700
Algamac 30 8000 42 8200 32 10100
Super Selco 30 8000 67 10200 15 9100
Marne Chlorella 30 8000 255 10,100 164 13500
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Fig. 1. Changes in n-3HUFA contents (% dry weight) of roti-

fers cultured with the different enrichments during the
secondary culture for 8 and 16 hours (MC, marine
Chiorella).
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Table 2. Fatty acid compositions (area %) of rotifer fed on
the different enrichments during the secondary cul-

o 4T - AT B

ture
Enrichment time (hour)
Fal & h 16 h
d[tsy Initial 5 S
aci w uper o UPEL o e
yeast Algamac Selco MC* yeast Algamac Selco MC
140 L1797 06 22 26 60 08 18
160 214 210 349 109 238 180 358 128 195
16:1 07 55 14 07 36 5l 14 10 24
18:0 43 59 37 36 63 59 47 42 68
18:1 25 103 20 59 47 98 14 92 68
18206 45 331 191 180 416 294 209 191 401
183n6 - - - - - - - 0l -
183n-3 85 52 30 27 - 64 30 26 05
18:4n-3 6 - - - - - - 04 05
20:0 - 26 12 13 29 34 19 18 39
20:1 09 17 - 15 - 20 - 25 11
20:2n6 - - - - - - - 02 -
20:3n6 07 - - - = 07 - 07 -

203n3 48 25 14 13 33 24 16 20 30
20:4n-6 13 20 18 15 28 24 21 20 37
204n-3 1220 13 8 21 - 17 19 23
20:5n3 09 26 17 125 44 29 19 128 37

00 07 09 - 60 - 14 - 35 13
1 4 - - 07 — 08 - 12 05
Va6 10 - - L - U - 10 -
V3 - - - 06 — 05 - 05 -
Vw3 - - 11 61 08 10 10 54 -
D56 - - 47 11 - 06 4 - -
V63 04 31 M0 163 14 30 1S 122 13
%0 - - 10 - - 0 - 03 05
41 - - - 59— = = 17 03
Total 78 62 125 118 71 98 136 1BI 87
lipid ! " : : : ’ : :

MEas 73 101 195 13 120 98 186 350 105

*MC; marine Chlorella.
**HUFA; highly unsaturated fatty acid (C>20).
—: trace amount (<0.05).

W AS BUxE WA EAEA A7 GE rotifer AR 9
T4 Aste Fig 29 39 YehAA Rotifer NAFE &
AEE, Algamac 2 Super SelcoZ G H78etAE ¢, Alztol
s Fe BAAT 5 Chiorellag 647 2

&

CHi o) £EAAEY Bl E B AlgamacH Super Selcod
S, W 19AFH &840 FA43] Fhde WY 394
Z+7} 163, 3.52 ppm7HA A d. 28y A Chlorella®
6MZF 2 24N FEE APTE W 198 AY §EAAT
AaEA gtz ek 2, 344 4 10 ppmS FABAT W A&
1U% Wk FFAIASE HHs 48T n-3 HUFA §%
z7] 44 % Chlorella®ot w4 VeI 27 3¢
%3 Chlorella® 24N B TEFAE W 7MY 2 42%8
BH (Fig. 49} Table 3). 28 Super Selco”} & AP T Hr}
v A e 32%8 JEch

o o2
ook
> rjo J

—

i &

HolZ B4 FF Chlorella® ol &89 rotifers: ZUE2
W ¥ HE rotifer?] n-3 HUFA & #o] vro} djitolf #fojdl A
wolZ Fgated BE EAHo] vk (FH - ¥, 1997a, b).

w2} Yoshimatsu et al. (1997)€ rotifer TZE v dolA o
G7s oz 2= At ChiorellaS 388HHEA J328AA &
304s H7ME AR, YdAstA B4 Chlorella 33 % W
2} rotifer®] n-3 HUFASY] &3] o]z} Q1o o] 22 rotifere]
HolMeo] WA Aolsle B4 Chiorellas A3 dge
2 BEAY dFYol (#32d)E HATI HFe g

12 ¢ £3 linitial day
31 day
10 b 2 day

B3 day

Rotifer denity (X10” ind./ml)

MC(24h)

@ -yeast Algamac  Super Selco MC

Enrichment diets

Fig. 2. Growth of rotifer cultured with the different enrichment
supplements for 6 hours after cultured with freshwater
Chlorella supplement for 18 hours during the semi-co-
ntinuous high density culture (MC, marine Chlorells;
MC 24h, cultured with marine Chlorella for 24 hours
without freshwater Chlorella supplement).
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Fig. 3. Changes of dissolved oxygen concentration in the roti-
fer cultured tank water according to the different enri-
chment supplements for 6 hours after cultured with
freshwater Chlorella supplement for 18 hours during
the semi-continuous high density culture (MC, marine
Chlorella; MC 24h, cultured with marine Chlorella for
24 hours without freshwater Chlorella supplement).
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Fig. 4. Changes in n-3 HUFA contents (% dry weight) of ro-
tifer cultured with the different enrichments supplement
for 6 hours after cultured with freshwater Chlorella su-
pplement for 18 hours during the semi-continuous high
density culture (MC, Marine Chlorella; MC 24h, cul-
tured with marine Chlorella for 24 hours without fresh-
water Chlorella supplement).

Table 3. Fatty acid compositions (area %) of rotifer cultured

with the different enrichment supplements for 6 hours

after cultured with freshwater Chlorella supplement
for 18 hours during the semi-continuous high density

culture
Enrichment diets

Fatty R -

acids Initial w-yeast Algamac Super Selco MC* Iegg}’:;
14:0 1.3 - 37 1.0 2.2 2.8
16:0 216 251 28.7 19.7 24,7 19.6
16:1 09 5.2 14 1.3 4.2 14.7
18:0 4.5 5.5 44 50 5.6 30
18:1 53 6.9 2.6 6.8 4.7 7.8
18:2n-6 546 363 30.6 31.0 36.6 5.0
18:3n-3 45 - 43 - 4.7 0.2
18:4n-3 - - 02 12 - 0.2
18:4n-6 - - 0.1 17 - -
20:0 1.0 37 1.6 1.9 23 -
20:1 1.0 19 02 0.5 - 0.3
20:2n-6 - - - - - 0.1
20:3n-6 - - 0.1 0.4 - 02
20:3n-3 42 20 23 22 - 0.5
20:4n-6 14 - 1.7 - - 42
20:4n-3 09 - 13 19 14 12
20:5n-3 0.5 31 2.1 12.2 8.1 270
22:0 - - 0.4 2.1 1.1 -
22:1 0.5 - 0.0 - - 0.8
22:4n-6 0.6 - 0.5 - 0.8 -
22:4n-3 0.4 - 0.6 0.3 07 19
22:5n-3 02 - 09 - 1.3 10.1
22:5n-6 - - 35 - - -
22:6n-3 0.7 5.1 9.0 9.7 1.5 04
24:1 - 54 - 12 - -
Egi‘gl 109 124 144 136 120 115
n-3
HUFA*** 68 101 16.1 26.3 13.0 412

*MC; marine Chlorella.

**MC 24h; cultured with marine Chlorella for 24 hour without
freshwater Chlorella supplement.

***HUFA; highly unsaturated fatty acid (C=20).

—: trace amount (<0.05).
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