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AT AR, % SODE A S RO R Z 28T T BRI,
1 WH5FE

1.1 #%
111 R ANNELIEE  50DE - M (%3 DHA & 3 3R (L3R (# Rk SODE 5¥) : Ia ek
FIRIRY, DHA/FA:50% , EPA/FA: 26 % ; (R E 123 — 6pm; M EF- MMM E 300 240ET,
Be A K ADERS. ARSI Haisa, 8 534k;DHA/FA:24% . EPA/FA.
15%.
'1.1.2 RH YRR D ( Brechions plicatilis ) »
1.1.3 8 FH(Paralichthys olivaceus } 4K 5 £ 1mm,
1.2 WIBEFZE
_ HBT 1994 5E12 A 6 H 15:40 7 H 1540 #17. B2 AB.CEMK, RHERT
1’ BRI A AN 0. 50, AR IBIE B4 25 £2°C, NRBIRE N
415 A/ ml, REEKE RS, B A.B X 53 5IIMA ¥ % 30me/L 1 50me/1. ) SODE
O, o C KRB N, HE£BEX—F, T 0.6.12.24 MHERNET REL RBERE.
RO, SR 5 S EA, A 200 B BB 25 SRR T,
L3 #ANEESE
SARBA W1 HRM 24, 194F12 A2SH16 8 E 12 426 H 16/, KB 1.2 4
43 HIAN AR 4 S0me/L i) SODE f A0 H A Lo, ¥ LR B RBFT EHFTER. U
HRFMANBRELHE, BT 199541 18 B 4R ZE208T/ 199541 A29 H 10
B E 22 BT ER B FRLRR, WER LA E LR
1.4 FHFEPHMMET =
F19542 A1 HE2 A8 Hiftff, A REAMARA, BHFAILSS B, B215 B
3T 20L B, Kk 15L, KB 16 +1C, FEWFES. XBAER B 45 BT Mm%k
RI3s B, SIS A MR IR SODE SRk, HEAH B S§XARFALEEK.
FiEEAL.
1.5 DHA.EPA B9M=E
F AR 90— 206 AR AKX, $3mm X 2m PR AR A, £ 210°C , Ky M S4E BF 280C, FE R
H—ki1 8 DHAEPA ZEIRBT R P 0 S B (FE R AL B R AR AR B B AL T B AR )

2 &R

2.1 #d DHA BREL BRI R MER

FH SODE 3 E F38 1bxt MR H A.B.C =K, BT & 0 (A BL 3 AU B R 9B
B.E /% B DHAEPA X T FA S RN MR AR L HERBETE 14,
2.1 WA RER WA, REEER45.0 N ml, FRER 10.7%, RATFHERRN
HARLIF RIS ER, DHA K18, EPA/FA 29 5.0%; 384k 6 /MG, R AR WA N 34.0 4~/
ml, REPRIBE N 24. 9%, E A RAN TR IE S RT3 BK, DHA/FA 05 1.5%, EPA/FA Oy
10.5% ; 34K 12 oG, RAEE X AR 42.6 M/ml, FIHRR 52.8%, FHRAMFEE
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HEOLARET 15 K, DHA/FA 104 7.5% , EPA/FA 37 21.0% ;3846 24 /MEFJS, B RUB KR
EFAN67.0 0~/ ml, FERE R 51.9%, 3 HEAABEEABG RIEK, DHA/FA ¥ 5.8%,
EPA/FA 33 19.2%

Fel1 b DHA EHBMUEBURTHIER
Table 1 Ohservations and results of the test on the enrlchment of rotifera DHA

® A K # % B K % B C K
ehihy REA Tet B Cortrast C
catichment 0 6 12 24 | 0 6 12 24 | o & 12 24
B (o)
Density 45.0 .0 42.6 67.0 | 29.5 18.4 it.2 3.7 42.4 48.8 8.7 9.8
gvi';%{hzlhding 0.? 249 528 5.9 | 153 382 556 77.0 | 12.5 .8 426 26.7
BERE .
LSl RIF R BE BE | RF RE BE WE | AN RE R K
BEIWE WIER EEE  SEE BURER| SOER BB BB BUSH|REE RBK RBK RUEK
EPA/FA( %) 5.0 1.5 21.0 19.2 3.0 7.5 15.0 16.0 5.0 1.0 21.6 2.5
DHA/FACK) KMt 15 7.5 5.8 |FMH 4.0 103 6.5 |KMQk FRH KRH AR

2.1.2 BB BRER B, SREEN29.5 0/ ml, RN 15.3%, B HFEHFIY
B8 BRI B ER, DHA RH H, EPA/FA 3 5.0% ; 181k 6 /MBS, BB R % 18.4 4/
mi, PRERRIEE A 38.2%, 1E I RIHBER BN K7 758K, DHA/FA 7 4.0%, EPA/FA 35 7.
5% ;384K 12 MRS, BREE AR 3.2 Mo, FIE 55.6%, EH R AEARRM
. TEBK, DHA/FA $81013%5 10.3%, EPA/FA 9 15.0% ; 3®B4k 24 Bt )5, BB EBE FF % 36.7
A/rol, YRBRE N 77.0% , 3§ 1 R BV BEA R R &7 L 35 BK, DHA/FA % 6.5%, EPA/FA 3%
16.0%,

2.1.3 MMCERER R, RBEHE N 42.4 N/ ml, FWER 12.5%, BRIFHHAN
HE R BIERK, DHA R4 i, EPA/FA 25 5.0% ; 384k 6 /DA, ¥ RE BN 48.8 /ml,
TREREN 39.8%, RARFHRIANBR DG BIEK: 8L 12 N0E, $h¥aE R 58.7 4~/
ml, IR R 42.6%, EHRISHEEHFR B RIERR, DHA R, EPA/FA 9 21.6% ;38
424 /BT IS, SR B HE DR 69.8 4~/ ml, PREHEE N 26.7% , I BI R W — AL BIEBK,
# R IE %A, DHA K& #, EPA/FA 39 22.5% .
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Fig.1 Variance of ovamn = holding rate during the test

Fig.2 Variance of rotifers density during the test
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HAkEAE | Ay AR 4 il
cime af fhe enticheent (hY ime uf bl ene nclaent gl
H3 RIRNE4H DHA/FA (YL B4 RERER S EPA/FA TR

Fig.3 Variance of DHA/FA of rotifera during the test Fig.4 Variance of EPA/FA of rotifera during the test

2.2 RAJMERBHER

2.2.1 RAMEELABEENRAR B LR RS0 & 4% E B RE L
MBER AR 2. 6 AETES, (UK RMAI TS B4, RRBEE LI 3.6%, TAK 1.24]
BT R, Hop iR 1 TR 11.6%, i 2 40 I 16.2% ;12 /et it Xf B4 9 fE k4 | 74,
B 1.2 A E/NEE 24 ADEEES, X R R LT 8. 6%, MR 1 M LA 1.7%, #K 2
B EF4.5%,

2.22 FAENBUEBREFEEARER B KEFBCRRL B FEURE R
W& 2o 6 /pbtet, HAMAEEY EF, HP X RA LA 1.9%, B 1HEHA2.6%, XK
2HEFH2.9%.

2.2.3 BHZARMBARBRHEFERITHR B KE T 8K b 8 BR A
BRI R IR 2. 6 /MaTie, BHRBBEEY EA, Kb BHE EA2.6%, KR 1
HER31%, B2 HEF3.2%;12 /paved, MBEAEELAT.5%, RE1LHALFA7.7%,
HB2HEAT 1%,

2 BOUHIKREERFEER
Table 2 Observed result of rotifera density in acclimatization

Indy ml Tm;,?ih:: Test 1 group ﬁ}}est%gipm &Emﬂi},
WAL ' o 6 12 2|0 6 12 2|0 6 12 24
g&ﬁﬁﬁfmﬁmmmm 803 70.0 73.0 81.7(88.7 74.3 762 92.7|74.3 7.0 79.3 8.7
?u; ﬁ?&?&t 16 119 103 06 106 108
B_REREAN 128 132 138 127 131 136 115 118 124

Second re — ennichment

2.3 FRTFEMNEKEERR
FHFaAMBRRRREMBFEWER ERBLLE S, RBBP, R H S5 H

AFEIER. AR, SRAFATFE 56 B, M HAFE 38 B, WaAFRELH
R 97.4% M 97.8%,
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£I1 FHFENHNERKFERER
Table 3 Growth and sarvival conditions of Aonuder P. olivaceus larva

o OB o4 B &
Test group Corrast group
X
DY soDEmR  mEkOD  gxmm [PEVRIRAR  gawon sxmm
{me/L) Mmpt of Gmwth Dosagﬂfd Liver Amou_nt of th’M':!h
Dossge of S00F survival condition ail from Japan survival condrtion
1 100 550 iR 30 550 5
2 150 550 ik 30 550 B
3 200 550 g 3 550 &%
4 200 548 Thik 30 549 e
5 200 548 Ak 30 549 nE
6 200 530 % 30 541 &
7 200 536 Wik 30 539 15173
8 200 536 Hi 30 538 R
3 ihig

3.1 SODE BRI BEREANE EEERELARER FHEY RELSHN
30me/ L 71 50me/1. S0DE P FEEFFRALFRMIAR A XA B X, AN EFERMEBRT 520
B. AB.C ZIXJFi50S DHA/FA Bk i i, 384k 12 /pEHE A KZEZHE T 7.5%,.B KiA3)
T10.3%,B X8 A XY 30%M E, X ZHF S0DE HBFRNEA—HHERNER. T
Sf B C XN BA B AR ], 138 24 /e (X 8) DHA Yy AL, RE 12 /PR 8 EPA/FA S R
FE21.6%., XPUH/NRBEERY T E R EPA KR A, R N i &b DHA
B, TR B RAE A R ATy EPA RMEF L5 DHA, AW {LA/PREE R BRLR R
AW W% AB K 12 /M FWE, B HAS R HRMRE, BEIIREX. BRRETEK,
i C K, R ER—8 ENREK. FRE AB BREAFI3RE 12 s.24 /b
HEEHESETHRECR,AB.C X 12 /NHAHR RS 515 52.8%.55.6% & 42.
6%, 7€ 24 /DEF I RIR RS 510 51.9% .77.0%-26. 7%, ;X %8 50DE HMEE R R ERM
BIYER.

3.2 DHA BB HRxR R SEAKmEEEER ARRBLFRBIERL6 NG
MRS, HBRABRAXERFESIWEALT 11 A~/mh11.1 4~/ml, Ti% R C K 6.4
A-/ol, FERILES SODE $A A B RS WAM KB TRATEE THRR. BHXHN
WE, BA R RS R IR AL DR R R R, X e RN S BN A I E L
HYUHERFIRAEERNY . 24 AHERBREHR AEFRBLNREARBEENE
5, 0 BA 0 e T AR B R X SR AR Ak X TR FE B A< B R (A% ) 0 Th RE R 6 B H iR
INVE 2 5] 4 Super Selco 25 S —3m.

F-REEEBEFRBRNIAR R SODE MMIEF B A5 L1446 R & B R R T RE,
BEMEAFERERES BARERIAL, IEHEL G R B3R EE RSN BT
BT B-XREEERBAERERRA . AREH6.12 MR UEERBATIRAR
FIEENES, WARIMERAFTRENRENRR, 3 —5E AR S RRE T HMEN
DHA BFR BN EENE . Fi, RN PHETHEILN B E, BHIEREAER
SRAC T 3 BERE AR A B AR K A, 6 DHA 3R 3R LR 42 th 19 78 SRR LR 4T o
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3.3 SODE-MMEERULRRMRTEFRRSE FiBERLR ARA) SODE - M %
FIR R 200me/1, {24 LWRAF AR 30me/ L. RBPEFAFaEKEE. RRER
Bf SODE - M A AT RTEER N 97.4%, H A LIEHT AR 97.8%, WEAFHERBEHH
BER, SERMNETRORNEERETEREBALR, BN AFEFFRAS BB G, Xik
HRBOCAERRRNEN AT W /b, FERA S HEENFHARERE, @/
KEEHERRRW . AR R I53 0 6 FIM & IE % 578 S0 P 200me/L S0DE - M
WEEEME AR ETHFA, MTALEERBHAETRRE W, 7% A, 50DE ~M
B LR L AR R 30me/L, B S0DE - M BRI A S RIRF T T a2
LMo

$ X X R
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STUDIES ON ROTIFERA DHA ENRICHMENT
WITH SODE MICROENCAPSULATED PRODUCT

Zhang Limin Chang Jianbo Zhang Xiuzhen Sun Yuzeng
Wang Jiving Gong Xianghong Song Lihui  Li Yanfen

{ Shandong Marine Fisheries Research Institute, Yantal 264000

ABSTRACT The results of the test on the enrichment of rotifera ( Brechionus Plicatilis) DHA with
S0DE microencapsulated DHA nutritional product are reported in this paper. The test was camied out
in three groups, A, B and C, and group C was the contrast. The results indicated that at the beginning
of the test, DHA/FA content of rotifera in group A and B was undetected, after 6 hours’ enrichment,
it added up 10 1.5% and 4.0% respectively, and after 12 hours it reached the maxirmm which was
7.5% and 10.3% respectively, however, DHA in group C could not be detected during the 24 — hour
— test. The ovumn — holding rate of rotifera in group A and B was obvigysly higher than that in group
C, after 24 hours, the ovum — holding rate of rotifera in group B was 77% and that in group A was
51.9%, while in group C it was only 26.7% and there were still abnommal individuals. Tests on ac-
climatizing the original steain were conducted to make the rtifera adapt to the change of environment
and diet. There is also a discussion on the security of feeding ( P. olimzcenss ) larva with rotifera which
was enriched with SODE mictoencapsulated product in this paper.

KEY WORDS Rotifers, SODE, DHA, Nutrition enrichment
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