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RIEKEREHERATEEEM. 80 LK, XT n3HUFAMBKAXMERK. KT
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R R LM, LRILHIT T 35d, WK KBRFFLE 10.0—14.0C, pH = 8.3—8.6, iF
KEFE R 31.62,

F1 HBER (2)
Tab.l Feed directions (g)

ERA oyl 1 2 3 4
e an 480.0 480.0 480.0 480.0 480.0
BALIER 120.0 120.0 120.0 120.0 120.0
BWEMM 12.0 12.0 12.0 12.0 12.0
R 0.0 12.0 24.0 36.0 48.0
n-3HUFA(EPA+DHA)(%) 0.0 0.60 1.20 1.80 2.40
EPA(%) 0.0 0.24 0.48 0.72 0.96
DHA(%) 0.0 0.36 0.72 1.08 1.44
1.3 EBAHE

131 FEgha B ER BESRAMERBEROWE 55515 K5 TT 46 71 45 -
BRELBRHAGNGEE, IIRERELHHASAHESERE, HFRUTAKITELRFE )
i B EE, HEeRMEE R,
F=W,.—-W)/TxX(W,+W)/2
V=R TX(W,+ W)/2
C= W, + W,— W)/ RX 100%
He, FRABHBER, VRABBEEEX, CRTERRE (%), WRANLRITHE 10 Bf
MEARE, WRALREREANESEE, WRALHPRFETCHNSEE, TRARR
FRE(35d), REARBRFETHWRIER.
132 FEghaFRES n3HUFASENME  EXBRERN, BEERARE AT
i, 434 H n3SHUFARIAEST B 43 5 &
1.3.3 F#f4h xR s A E & 8 n3HUFAR R IE 4L R 1l € ELKHITRIE 10
Kut, 518 3d, RAB S ERAF B BEBRTHERM(0.1% Cr,0,) KBS 1ER (BB T R &
). FEshaEF ARG 2—3h, BT HHE. KRIH R E TR EERARE /MO
W, 2 AT - 3HUFARIAE 3 B 43§ B AF Cr,oCr ) W& &, kAo X (515G -
RI15H%E, 1982) M B FBE4h faxt EPA 1 DHA MR WHELE (Q):
Q=100-[100 X (z,/ Z) x (Y, / Y]

AP, ZEARBARNERYTHES SR, ZRA KA ERETHNEL R, YRR
n—-3HUFAZE 3 PN B4 &, Y RS n 3SHUFAERYH A B2 & 8.
1.3.4 &9 n3HUFARA NS B () M Cr S8 B5 % n3HUFAR
H8 (%) RHBHE GCTAG M AIE MW E, #EP Cr,0,Cr’ )M ER (%)FRMAL
Z-7000%0 F B 4P 5T Mo o3 600 B Tl E .
2 #R
2.1 n-3HUFA X T8 AT, HEENEIG

LRERXY, EEN LR S BT, FALRENENHNEERRAATHER, E
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shea g H I ERMIERRRUEEFEEEF n3SHUFAR BHWHEMTHERSE. 9,48
EEIH H R ER G BAHR 1.14% ¥ E 1.76%, 1 H RN G xt B4R 43.73% M E
74.52% (% 2).

®2 SENATFHHEHAMBEERERNE

Tab.2 Gained weight rates and feed commissions of juvenile Paralichthys olivaceus (T. et S.)

in different feed groups

HERA i 1 2 3 4

Fris e B 10 10 10 10 10

g ut B 9 9 10 9 9
FrERE T HHAE (g) 6.45 6.41 6.36 7.32 6.95
AT BRE (g) 9.02 8.91 9.33 11.10 11.24
HEH (%) 1.14 1.11 1.33 1.48 1.76
HiE &% (%) 1.98 2.07 2.00 1.83 1.86
1R E (%) 43.73 45.10 54.00 63.06 74.52

2.2 o-3HUFAZEF S5 FFR A& 8 (%) ML

238 35d W MR 3%, £ (EORL A T 8T 4 A B I o n3HUFARI A X B 43 & B REE R
nm3HUFAS B MY 2 KL, Hd n 3HUFAS BB E 1 4 S BB IF 814h 2 AT ik
B EPA A 3T & B B ot B4 9 9.84% 1 F 11.73%, DHA M X & & 1 13.30% ¢ =
21.37%, DHA B3 K I8 B % EPA & i (3% 3).

#3 WRFR35d/5 A EE4h & ATAE D AR RTERATAA X & Ik (%)
Tab.3 Relate contents (%) of n—3HUFA in livers of juvenile Paralichthys olivaceus (T. et S.)
after 35 days feeding

RS E xt 1 2 3 4
Cis 109 18.14 14.38 13.75 13.03 11.30
Cis [1w7 371 4.10 472 3.84 3.90
Cis 1206 1.17 2.04 1.61 3.26 191
Cis 306 0.17 0.00 0.00 0.00 0.00
Cis 3003 0.29 0.61 0.22 0.69 0.34
Cis 4w3 0.60 0.85 0.26 1.02 0.52
Cis 2w4 0.00 0.37 0.42 0.35 0.35
Co 109 1.20 1.47 0.85 1.29 1.02
Cao 309 0.17 0.12 0.20 0.00 0.17
Ca 1406 1.66 1.71 3.03 1.92 3.06
Cy 4w3 0.73 0.60 0.58 0.81 0.61
Cao :503(EPA) 9.84 9.94 10.47 11.61 11.73
Ca ‘w7 0.00 0.29 0.26 0.00 0.21
Ca 306 0.52 0.00 0.00 0.37 0.00
Czn '5wb 0.31 0.00 0.00 0.45 0.00
Ca 1503 435 2.36 332 345 2.85
Cz2 6w3(DHA) 1330 15.83 19.38 2022 21.37

n-3HUFA 23.14 25.77 29.64 31.83 34.10
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2.3 FEHLHEIMEKPRERE n-3HUFAR R WEHE (%)

B & 15k 5 n—3HUFA S & 838 b0, 77 61.4h 8 31 n-3HUFAR) R R E FTREER.,
Hh 4 SEBER DHA KR HE A b X BAK 87.20% B ZE 77.85%. [ 6T, Bl —1EHE
H T 74 3¢ EPA A1 DHA B R HE AL R AR AR (R 4).

R4 HMSHEEREHBROENSE (%) R F 848 H0-3HUFARI R ILH L (%)

Tab4 Relate contents (%) of n—3HUFA in feed and excrement and apparent absorptivity of juvenile
Paralichthys olivaceus (T. et S.)

P— 1 2 3 4

B M 1B¥ E3L R ¥ ma £y
Cis - 1w9 10.26 9.68 9.95 10.11 9.68 10.35 9.41 10.54
Cis - lw7 273 2.56 2.63 2.79 2.56 3.26 2.49 3.11
Cis -2w6 1.31 1.73 1.53 1.83 1.73 1.79 1.92 2.03
Cis 3w6 0.18 0.00 0.17 0.00 0.17 0.00 0.16 0.00
Cis 3w3 0.44 0.96 0.71 0.76 0.96 0.65 1.09 0.97
Cis ‘403 1.20 2.17 1.63 1.17 2.17 1.27 235 1.84
Co “1w9 0.98 1.66 1.32 1.30 1.66 1.25 1.89 1.59
Cz0 -39 0.16 0.00 0.18 0.00 0.19 0.00 0.18 0.00
Ca 4wb 1.70 1.23 1.40 0.98 1.23 1.06 1.12 1.02
Cao ‘403 0.58 0.00 0.56 0.00 0.60 0.00 0.62 0.00
C2:5w3(EPA) 17.26 10.36 15.42 11.87 14.36 12.09 13.99 12.37
Cz 3wb 0.68 0.00 0.59 0.00 0.55 0.00 0.54 0.00
Czz 5w6 0.31 0.00 0.32 0.00 0.31 0.00 0.33 0.00
Caz 503 2.66 0.00 2.18 0.00 1.86 0.00 1.73 0.00
Cz 6w3(DHA) 12.79 8.92 13.81 10.36 1542 12.15 16.57 16.19
n—3HUFA 30.05 19.28 29.23 22.23 29.78 24.24 30.56 28.56

QOrpa 86.16 84.94 80.00 78.13

QOpua 87.20 86.27 81.51 77.85

TE: Quea™ Qoua 25125 F 4 1 33480k} o EPAFI DEAR 0L 14 L3 1, 2. 3. 4 0 /H4R

3 aHE5THe
3.0 FHHERMBEBEE HRNESHLG n-3JHUFASBRIXE

AR EY, DHA P EH I 8505, A A RM T A RERPERE/ER,
EPA TEAARE TR EI AR S R RAA R W/ER Q4 E#H—,1982), RERER(F1.%2)
R Y], BEE R B o 3HUFA S 2 H 8 m, 2F Sf4h i) B8 B R MR R A2 E .
£ n3HUFA § B HE &K 4 SR (n-3HUFAS & 24 2.40%), FHE4h i) B 3 ERF0H
B IKRF] T 1.76 M 74.52 WK MH, o3t A CREI0 n—3HUFA) 4+ 51 3% i 54.4% F0
70.5%, B n—3HUFABE S A 0 1 e 3 2F 6 4 f i AE AR R 3R 5 .

X T n3HUFATEHA FEE N B INE, ZEA LR+, YK S8 n-3HUFA S &5 5
2.40% BY, A PSR A AR KR, X H M ERABR B RY B EML., BEHRER.F
BExf n-3HUFA W7 3K 2 B AN R 88 KT A BT A [ 477 st 8 n—3HUFAR &R
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BAHER K 0.8%— 1.0% (& FEHE R, 1988a), ME 20 W A FERE N 1.1%—
1.4% (& K, 1988b).
3.2 FEghtaxER R n-3HUFARHE 4L R4

B R 3 ME S A, BEEEE P n-3HUFAS B 1 3% i, F 640 8 IF I+ n-3HUFAR
MM ESFBREEHRE, £ n 3HUFAS B &M 4 SR A, FFiE S n-3HUFAR A 3t
A ETRIEFT 34.1%, B RAR T 47.4%, H+ DHA Hxf BAM N T 60.7%, EPA
BT 19.2%, R\ FE AT EF n3HUFARM 5 B 588 F n-3HUFAM S EF U H
5; H DHA W IEA XA B KT EPA, &% DHA EF SE4h B M A B IE SN F X EPAER
&1, Tzquierdo(1992) TR 45 RIF %KW DHA AR #FHAERK T EREERA, HFRE
e F FHE N AFETE B T 2005 (n-3) MEEREE 22:5(n-3) , 584> EPA $4k% DHA HIEL4.

RS AFREPo-3HUFARIEKE (%) SHEHn-3HUFAS B (%) X R
Tab.5 Relationships between growth rates of n—3HUFA in liver and contents of n~3HUFA in feed

4 = HRKE
EPA DHA n—3HUFA
0.6 0.1 19.0 11.36
1.2 6.0 45.7 28.10
1.8 18.0 52.0 37.55
2.4 19.2 60.7 47.40

R 5 AT A, SR n-3HUFARI B IR B 2] 0.60% LA, 5 81 4F It 4 - 3HUFA#H
HESEEREMMKEABETRAYE. BR 400, EEER S n-3HUFAS B, F
B4 3 n-3HUFAR RMIE W R B ZH T, 4 SHMAK 1 SEBAM RN HLE TR
7 10.1%. BT 4 MERAT S AR R EE (R 2), A n3HUFAR AR B2 &
BREEN 5 T 8E 5 n-3HUFAR AL R B RA HEXR.

4 L5ig

4.1 MTIREN 6.0—12.0g KT EES)f, ZEHH PRI 2.40% LA T # n-3HUFA, TH T
REHERKREEBE, REWERSHRMERIELL,

4.2 FEgh AR o 3HUFAR 5B 5k n3HUFAR & B RIE L, i+ DHA L%
BFE. YR H o 3HUFAKE MR B R 0.60% LG, ZF 88 4h & A Ik - n-3HUFAAE Xt & 4
FENBRKEFTHAL TR,

4.3 FErgE st B n-3HUFAR R ME L RER SR INE TRER.

& £ X W
O, 1992, BERBEMEHRES KELXFHHAFFHERRNER, BKRH, 2. 53—57
BARIE, Bk, ERE, 1996 WKFHANT i 3R ERRAEHRT REMFITIR. BHEHEER, 3
72—75
MAM—, 1982, DAECS DR IR T 6T HE o0 AR KRB e, H K BRI, 33: 147—150
SRR, 19882, E T ADEREREBEAHAL. OFBAOERER VPEHER. FE, 2509): 116—
119
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HERRK, 1988b. £ T AOBREREBMAEN. @4, RADEFER EWEMAM. FH, 2512): 106—
109

B8 - FEHE, ELAE, 1992 AARBEEFUL XE. HEBEHEAR, 114

Izquierdo M S, Arakawa T, Takeuchi T er al, 1992. Effect of n—3HUFA levels floels in Artemia on growth
of larval Japanese flounder (Paralicnthys olivaceus). Aquaculture, 105: 73—82

PRIMARY STUDY ON THE RELATIONSHIP BETWEEN
ABSORPTION OF N-3HUFA AND GROWTH IN THE LEFTEYE
YOUNG FLOUNDER PARALICHTHYS OLIVAEUS (TI. ET S.)

LIU Hong—jie, MAO Xing—hua

(First Institute of Oceanography, State Oceanic Administration, Qingdao, 266003)

Abstract In this study five groups of the juveniles (body length 6.0—8.0cm) of the lefteye
young flounder [Paralichthys olivaeus (T. et S.)] were fed with artificial diets consisting of the Peru
fish meal (content 80%) and dixtrim (content 20%) as the main material and 0.0%, 0.60%, 1.20%,
1.80% and 2.40% of n—3HUFA were added into the diets, respectively. The experiment lasted for 35
days and the results are given as follows:

(1) With an increase in the n—3HUFA content in the diets, the rates of the daily increase in
body weight and the rates of diet efficiency of all the young showed an ascending tendency. When
the addition of n—3HUFA to the diet amounted to 2.4%, the daily rate of the weight increase for
the flounders increased from 1.14% of the control group (without addition of n—3HUFA) to 1.76%,
and the diet efficiency increased from 43.73% for the control group to 74.52%, the daily increase in
body weight of the flounder increased, respectively, 54.4% and 70.5% as compared with those of
the control group. Hence, n—3HUFA can effectively promote the growth of the young flounders and
enhance the diet efficiency. As to the appropriate amount of addition of the n—3HUFA to the diets,
the experiment showed that the flounders did not show any bad reaction and both the rate of daily
body weight increase and the diet efficiency showed a positive effect,

(2) In the livers of the juvenile flounders, the relative percentage content of n~3HUFA showed
an ascending tendency with the increase of n—3HUFA in the diet. When the addition of n—3HUFA
reached 2.4%, the content of n—3HUFA, EPA and DHA increased, respectively, by 47.4%, 19.2%
and 60.7%, as compared with those of the control group. The positive casulation between the DHA
content and that of n—3HUFA in the diet was apparently greater than that. of EPA, showing a close
relationship between DHA and the growth of the flounder.

(3) Along with an increase in the n—3HUFA content in the diet, the apparent digestive and
absorptive rates of n—3HUFA of the juvenile flounders showed a descending tendency. When the
addition of n—3HUFA reached 2.4%, the apparent digestive and absorptive rates of DHA of the
flounder dropped from 87.20% for the control group to 77.85%, but those of the EPA and DHA of



244 O ¥ 5 W B 30%

the same diet group were very close to each other. When the addition of n—3HUFA to the diet was
over 0.6%, the increase of the relative percentage content of n—3HUFA in the livers of the flounder
began to drop. Because the feeding rates of the flounders in the four diet groups were similar, the
drop of the relative percentage content of n—3HUFA in the livers should be directly related to the
drop of the digestive and absorptive rates of n—3HUFA of the flounders.

Key words Paralichthys olivaeus (T. et S. ) larvae n—3HUFA Daily rates of the weight
increase Diet efficiency rates

Subject classification number 5963
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1988 4 WWARABIMEE R H 87 —HR
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REBREHP (B2 E—8)
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