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Abstract

The rotifer Brachionus plicatilis can be mass cultivated and is commonly used
for first feeding of altricial larvae in mariculture. But it is low in the HUFAs such as
ARA(C20:4n-6), EPA(C20:5n-3) and DHA(C22:6n-3) which are essential fatty acids
for larviculture of fish and crustaceans. Chlorella sp., Chaetoceros muelleri and
Isochrysis galbana were cultured as foods of the rotifers. The rotifer Brachionus
plicatilis were enriched with single or mixed microalgal species to learn how to
enhance the nutritional value of rotifer efficiently. The main results are presented as
follows:

1. The dynamics of filtration and ingestion rates of Brachionus plicatilis fed on
single or mixed microalgal species was recorded. The filtration and ingestion rates of
the rotifers were influenced significantly by the microalgal concentration, microalgal
quality and cultural duration. The filtration and ingestion rates of the rotifers
decreased with their increasing cultural duration. Under the experimental condition,
within 6 hours, the sequence of the filtration rates of the rotifers on the three types of
microalgae as follows: Chlorella sp. >Isochrysis galbana >Chaetoceros muelleri;
while within the whole experimental times (12 hours), the sequence of the filtration
rates of the rotifers on the three types of microalgae as follows: Isochrysis galbana
>Chlorella sp. >Chaetoceros muelleri. The sequence of the selectivity of rotifers fed
on the mixed microalgae as follows: Isochrysis galbana >Chlorella sp. >Chaetoceros
muelleri.

2. The fatty acid composition of three types of microalgae and the rotifers fed
with single and mixed microalgal species were examined using gas chromatography
(GC) technique. The composition and the content of short-chain and low unsaturated
fatty acids were steady comparatively, while the composition and the content of
long-chain and highly unsaturated fatty acids in rotifers were greatly affected by that
in the diet. The result indicated that Chlorella sp., Chaetoceros muelleri and
Isochrysis galbana are all suitable to enrich rotifers, which contain high level of EPA
and DHA respectively. In addition, the contents of the three types of essential fatty

2



Abstract

acids (ARA, EPA and DHA) in rotifers enriched by mixed diet of Isochrysis galbana
and Chlorella sp. was 1.0509% of dry weight, and the ratio of DHA/EPA and
EPA/ARA of rotifers was about 0.7/1 and 5.4/1, respectively. On the basis of these
results, the rotifers enriched by mixed diet of Isochrysis galbana and Chlorella sp.
were more suitable as first feeding for marine larvae than the other diet.

3. The fatty acid composition of four types of algaec powder and the rotifers fed
with these algal powders were examined. The result indicated that the Chlorella
powder and the Spirulina powder are not suitable to enrich rotifers to improve the
content of HUFAs. The Schizochytrium powder and the Crypthecodinium powder
contain high level of DHA, however they should mixed with other diet that contain
high level of EPA when they were used for enriching rotifers cultured only by yeast.
Keywords. Brachionus plicatilis; marine microalgae; algae powder; filtration rate;

ingestion rate; fatty acids; enrichment
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Fig 1.1 Brachionus plicatilis
B4 46 . (Brachionus plicatilis O. F. Miiller) J&—F AT sh ),
@4 11341 (Rotatoria or Rotifera). #8144 (Monogononta). JiFik H (Ploima)
By R MRl (Brachionidae) H R4 dUE (Brachionus) M. FE4LE R R4
HIKZ) 196-250 pm, 552 150-202 pm, i i LTS B 2650 e i Kk Ak
FRARE R A0 DR PRE (K38 S BB AR R, 30 A1 76 B R AT B ARr R DX g 2
JEK AN KK, A K EHE B BT R TS 4 R 1 3&H R R 10-30,
BOE R 15-25, R IE N R S 800m, EN ER EE AR A NG 2) 3E
I 25-35°C, Bt B 30-35, 5°C/2 HARE M BARI B, 10°C 2 HBH I 7+
iR 3) & E pH el 6-9, fixid pH J5[h 8.0-8.2, 7E pH 4 5-10 (YLl A
BIReIE R AR KA 4) IEEDCIEEREE 4 400-10 000 #7i s 5) WA R 2 mg
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LI R, B R R 1.5 mg L BLEs 6) B R K IR 2E A4
A 20-100 pl LA 7D AR RO RIS A AUE KB M REIN %, &
R AR TR 1 mg L

R A O MERRE A4, — B8 WL MEVE, A PREE D 1 SO I 2 A
PEAMAR . WMEME R At S AR A S B — S I AT B AR RIS, e A
R kiE (Corona)e M FRALFEIR, LFRMIESISIES 4K, LR
MEF) o ik Ja R0 —E W] el T T, 8 AT gl i AN
AR, o T P e R 5 AR PR ORI B A S R K . R R
F1, 5 DU 2 0E D7 2 IO =AY, e R AR AL e R dur R
R, EAIRGL oA XL (toe). A7E IR — X RE It —
TRV PIR AL, 5 B AR A LA RGP 21 A i 1T,

FRARE 240 e OB K e 2T 6 (0 Ve i X g i iz 3y, Rl BUARA
e PSS, RS IIEE)n] LU B4 s s e - 48 RVis sl g — i
<0.02 ems™, IBBNLENG o KA R HE DU I £ 1) [R]— 7 ) AR e sl A 7K R e s
& VRANET . VRIS NI A S 00 LAY o S5 (5 4 b N e 81,
Hino et al (1980) W& %6 dtfk B 1 BHK R AR 422-30 pm, B (1964) ML
ALL10-12 pmohif, —okid, #& B R/NVEEE2S pmBA R, JERALS umBA
Ny AP,

FRARE R AG d A A I R A O 2R TR M AR B A B AT o MR B A I
o] AT AME AT, RAIR OF R B OSSR TR MEVE /M4, 484 2293 477 AR XU A
AR ARGEN IR E DN . FEFRG I e dfiimoalg, K42 96-130 um, fH1% 48-56
pml, SRS AN TR AR B O . MBS AN G SR R Z N, Bl
HILTRASHERA, LB 287 APPSR TR OF o TR O I AMARL N (L1 50
et MERE, KZRITHE IR E B, SR TR I 2 R
O CIRRRAE0D . ARIRONA5E)E, SAGEt, o AR B S IR 0. 24
RIS AAFIE BN, ORI G AT LA B RO A (R M A A 4 T 0 N AT 2B B AR
& TURRAS HEAT AT VAR AR ORI O BE AN REREE, 0 ke MR AR A . BT H
AHEREL

RIS, e R B AR e KV s, B[R] — i R A R N R AR



A PR SR A I FR A R 8 L ) B B AR W PR AL 1S 9

As1k, BPZ B (polymorphism). #8405 R4 th FIREAEAEAMA KNS [ AR
5, Snell et al " #r T 13 A4l R EEAHE 5 HUiAMA N, Bl A B Y 123-292
um, FEBEVEH 114-199 pm, MK/ 2 FAR K. Fukusho! "R BLEAT A Al K /N1
B R, ARG (BT 0 oS R A R AT RN ], R HAR /N R
RO et A S R B N DA AR, 1T Kt SRR A R e A AR
FAFIHE o AR RIS BRI bR, RE AR e Ui 2/ S AL (BT Rk
e, ¥ 120-150 pm, & EEE 23-27°C). L A (Brachionus plicatilis typycus, #%
KRR, B 200-360 pm, & T 10°CLL FUKIE, BidKil 18-25°C), S
# (Brachionus plicatilis rotundiformis, #¢H 24, K 150-220 pm, & T 20
"C LA oKL, $padkiE 25-35°C) Bl bk, TassPIe B e i R A st
FErb ORI, BN HOB AR RAT WA, OO R D AN 1 5 2% 52 51« Snell
et al"WFFCRIN, ERFENEUL N, AERERh ORI B4y 5 340 Aol A T
15%F1 11%[AA8 5o 6 HURIAN ] il 2R B AR /AR S o) AR 7 o BAT S B i
SC, A b AR B B T AR, SRR G IR A R A JUR R, e
R4 TR TR
1.2 fBYVE B RAEK P IREsI Y B BN H

R R e — Al R SR EY), BRIHO/NE Y, 12302818, SR,
Dy VRGO KA ARV R G R M T DR, 7E7K 7 & B vh B S AL
BT, dRgiih, AN KE A, CAT60F s,  18F I SE sl
A8 S A AR S FF I AEDREE 12T ol () KSR 7 A A TR RGP SR A
THTMRTE A B0 B KRR 72 K e N BRI (Chlorella sp.) %
TEEREAT , SIS IR TR EERE R KR N IR g, AE— e FE BB T %8
B B R, S5 R B AT I RERE 740 B R (K KA R, AR ARt T 4 ey
PR FE, BEmHES) T KPR A R . SR, BE S AR U e RERS tR RS FRAT
i, S AR IE T, MAE I RERTI N ERER G IR 5e L, Bt
FARERERG %, CEBOAT A0 2 0, TG K/NEREERT 7%, felh IbAT fa (R maE T,
WFIT 2 W BERE HUUR BT 1n-3PUFA. (n-3 21 i ANHLRTIG TR ) AR I A2 1
FpIEH AR KRB FEE, M T BT & A n-3PUFAZ A AL 3 B R A Y, i
AT TR RE R SRUIBL e s R B AR R M R R AR
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