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The effect of live food and commercial diet on sweetfish Plecoglossus altivelis culture was assessed by
determining the daily growth rate and feed conversion ratio. After feeding for 8 weeks, the Moina macrocopa
diet resulted in a higher growth rate of 5.101 compared to commercial (3.441) and Artemia (2.729) diets.
In addition, fish fed the M. macrocopa diet had the weight gain, averaging 41.29 g at the end of the
experiment. The content of n-3 highly unsaturated fatty acids (HUFA) was highest in the commercial diet,
while free fatty acids were not detected in the M. macrocopa diet. Triglycerides, the energy source in
fishes, constituted 40.0% of the M. macrocopa diet, which was significantly higher than in the commercial
and Artemia diets at 20.0 and 12.0%, respectively. These results indicate that freshwater M. macrocopa
can be used as feed for sweetfish larvae, even without docosahexaenoic acid (DHA) enrichment from

Artemia.
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QY sfito] F4 4kjjo] TRIIEA| Ao EA AAS
zlolgn 2 Pgrle, o] s 2 29
FAY A aga FEAN 59 Vsl FHENY
u) o]t} (Hirayama, 1985; Yamasaki et al., 1987; Kitajima,
1983). Atojo] AELS Fr|F oz FPAIA HF dTF
HANE 7P531A & 7)&-e sigtele] Ralxr] Aort B
& HolPEZA rotifer’} ARHA7] WEe 7H5g
Y o] AT} (Fujita, 1973). ZLEF rotiferol]l thg A7} A A =
o F o]Fo]H A 20,0007 M/mL ©]Fe] WL wjge] 7}
S5kA @ Ao L5 28 ok 2] MYS HALA
F T (Yoshimura et al.,, 1996).

Ho|WME = Chlorella, rotifer, Artemiax= 52 A
O|E & Chiorella, rotifers W] ¥dte] Holg2 &85+ d
W BEA7} glou, dremiae $7300 wel Ak 2 wis)
JtAnE A3t FHABAHE-E AQElile &8 Artemia
Agtatel e A=t ol A g oA E < sldke] AF%
AAo|th (Kim et al, 1999). BA7IA 4 HelBE2<
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copepoda®t EH ol #Bale] BAo] oA Yo} (Kita-
jima, 1973), Wl AHe] o2 WEel] @4
o) Fuj kS A= 3k5L Tk (Choi et al., 1999).

2.0y Pleccoglossus altivelis= AFA] 7]l & sk oy 749
FHAA AL Lk, 3k #A9 2@ {9 Fxo
A% A Y ToB oY AAFLE Fasta = A
=53 &3} ot witol] o AAES SRR e FA
(Park et al., 1993). ZEAAL 71&o] FHH o gl=
% Fog 7FA|7} vl Eol AR F el B B2
o] Zo] F v} (Kim and Hur, 1994; Lee and Kim, 1999; Lee et
al,, 2000). 29o] Aoje) 7] HolWEZ 354 Rotifer
Brachionus plicatilis®} Artemia7} F2 ©]&% i ot v
F9] dRzde A% g3 seFFe] a7H7] WE
WEAGoE Be BEAYEY FAY AuE Fole
Ale] Hr= gt

ZH AAEHE oF FdA 2oje HoAES AT F
wrolol 3h= o)F o g LA gtk ol F o A W3
2201719} aSFFAANA oY 2SFFAAR
e AI71E 94 E3AIVE VISR Sha itk

of shabelf (43, FE, S 15Y AFA) Wl

R
T

fo ¢ & It
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o] A¢E 70Y¢ A=olth (Rust, 2002). ZEY HolW=2 &
HHE driemia= 117}0) 3 A2 4343 HES fls) 2
23+ EPA (cicosapentaenoic acid, 20:5n-3)9} DHA (docosa-
hexaenoic aicd, 22:6n-3) 22 HXHH4HQ) n-3 HUFA (highly
unsaturated fatty acid) &= 37| o 47Ite] F5
o zslth 2EA Foirtel e 2] TR E
AgstA T st QU FAIE S S A8ETgd A
7} wrgste] 1@ e dAgo] oA e o ES A A
kA B AR ME n-3 HUFA o) 22 B85 &
TS #yslarl 0|8 ol g8t AR

of #-83tAt.

HE o wy
EWE $HF A AFATNA Mgl THE w2
Moina macrocopa &g 1743} ks HABAT

2.2 280-30.0C, pHE 65-7.5, AEEE 1.0 o8l2 48R
t}. o] W seed cultureE 93 FF= 0L FHYHolTEFE
B AHgstn, Elds ey 2eAE2E X, Hol#}
55377, pH A5 FAAA, AnEAF2E%
AZF717F &9 47 1.6m, £°] 1m® &% 1ton FRP
AY e 25 AHE-3SFAT

AR A2 AFoje AAEE FAALA T
A rotifer8A4 AFEEQ A& 2.40m AT He o] Ao E
ARAZ LA s ARSIt Ad T WEALE,
Moina macrocopa, Artemia=- sha, Zb g 3 WES R 3t
100mt2] A 8313 857 AMSSIATE AMSAA = fr4
Fx2A A%HQ At gre] Hrlel gste] wjdE] FA|
Az oz §29 5 YJEFE oy, AAgsze] A7)
= 88 cmx43 cmx44 em@] AV FEO] L 1401, FEEFE
5L/min°) 3, €& AaE 7ppm AFE AT

28 o]9] AL Bligh and Dyer (1959) ¥l 93t F=
sl ko] A& methylester TS 243 Omega-
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wax-320 ZE o] F-&5 GC (Shimadzu 14A, Kyoto, Japan)E
o] &3} t} (AOCS, 1990). A& classt= latroscan (TH-10,
latron Lab. Inc., Tokyo, Japan)& ©]-8-3}] Kang et al. (1996)
oz BAsTH

2E AgE 33 w295 meansSDE UEMRI,
JMP (2002) Statistical Discovery Software™ version 5 (SAS
Institute Inc., Cary, NC, USA)E ©]-838} Tukey-Kramer HSD
test2 SAIHY AT (p<0.05).

Zo o
L0] zpojdl] Q1 Fu|FALEQl AEALRE, Moina, Artemias
87 Fodstn 2 Ay AGAY AARE Table 1| 2 Fig.
19 Zbzh Vehiglek A ARETIHE Sebe] AdEAkR AR

= HaA% 408 mgo]d AHo] 85 Follv 243.0mgl B 4F

TElga, AMEAISE 201239 HWAg9eH, JdY4EES

3.023-3.441%% ALE F97I17HE §o3 Aol gt
(p<0.05). Moina AP TE HHAS 408 mgeld o] 85+ F
809.0 mgo-2 713 W 7S YeRA) ol e ALEAF
= 10.09-1026%Q. 01, LAIALEL 5.101-5.539%= HiA
2 YR QAT (p<0.05). drtemia ARTE 85 F 189.0mg e
2 ARG, AARASE 20.22-2080%97, YYAAZEL
2.695-2.797°V Y. drtemia T ABATIL =& A2
4ol Aolgle Al7ro] Moina TR do] HoldFH 7t
HAUY Ao AT 357 ol UM Moina
FAT7} 7 wE 3AS Jehiel 39 2F $elle 4e4
FAEo] 5.539°0 4] 8F & 5.101°)UA T FAG AFFIHE
HET (Fig 1), 22 AR F72] dremias 2.695% 3%
o] Azt 7129 wjgAts Fo7-9) 31268 Th B A7
S gl F AT Alold] {7 Aole gl
(p<0.05). Moina AE T Astdo|t AP oA 7]
29 Artemia DBTFRT} 53 AA L RPonE EHES
o] &8 o] o] FEAAL] 7MEE ZoE YEEH.

Table 1. Growth rate on sweetfish Plecoglossus altivelis fed on experimental diets for 8 week

ki i ; Feed 2

Treatment  Week Stocking (mg) Yield (ma) Gain e Fcr! DGR
Weight No. Mean Weight No. Mean (mg) (9) (%)

2 4,080 100 40.8 6,320 100 63.2 2,240 4.5 2.01 3.126

Commercial 4 6,320 100 63.2 9,650 100 96.5 3,330 8.0 2.39 3.023
diet 6 9,650 100 96.5 15,010 100 150.1 5,360 11.7 2.18 3.155

8 15,010 100 150.1 24,300 100 243.0 9,290 19.9 2.14 3.441

2 4,080 -~ 100 40.8 8,860 100 88.6 4780 48.2 10.09 5.5639

Moina 4 8,860 100 88.6 18,960 100 189.6 10,100 103.6 10.26 5.434
6 18,960 100 189.6 39,610 100 396.1 20,650 209.8 10.16 5.283

8 39,610 100 396.1 80,900 100 809.0 41,290 432.6 10.26 5.101

2 4,080 100 40.8 5,950 100 59.5 1,870 378 - 20.22 2.695

Artemia 4 5,950 100 59.5 8,720 100 87.2 2,770 56.5 20.38 2.730
6 8,720 100 87.2 12,900 100 129.0 4,180 86.9 20.80 2.797

8 12,900 100 129.0 18,900 100 189.0 6,000 122.9 20.49 2.729

'FCR, feed conversion ratio=feed consumed (g)/weight gain (g).
DGR, daily growth rate (%/day)=100x%[(Final weight/Initial weight)/day].
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Fig. 1. Growth rate of sweetfish Plecoglossus altivelis fed
on experimental diets for 8 week. Vertical bars indicate
mean+SD.

Hol W&o AAZHFL v§- a3 o5& A=
Aate] FH9 A4 2 AR 24 Holo X E 2A
sle a3 QA "k A ALEE AFEALR, Moina,
Artemia AT AAE Z2AL Table 29 Ao 24
Fig. 201 Z+zt Jeligieh 2387 At 248 B F3
uhab oA gheko] B8 A4S C16:0 2 Ci8:1n-92 2
XEAE, Moina, Artemia X Y2} 16.4%, 16.3%, 15.7% 2
14.8%, 17.1%, 14.8%% Yebtil, n-6 AGA= C18:2n-6
2D C20:4n-671 ZZF 2.9%, 4.2%, 3.3% L 1.8%, 1.4%, 3.4%=
&}aFo] LT Lee et al. (2004)9] 2J3hH ME OE dEFE
N FUk F3H rotifers Fg A 20 Zpojof Aol
9)o] n-3 HUFAS S 73ht}x 81913, Watanabe (1993)%
DHAZ 4% 7}3ld HolE Ao FFshd AF2Q) Wy
o} AL FAIT ST v AP T n-3ADellA
9] C20:5n-3, C22:6n-3 THFS AHRAE, FAE, Moina,
Artemia BATF-NX 22} 10.4%, 7.9%, 6.3% 2L 18.9%, 14.0%,
11.4% R 29, & n-3 HUFA %2 247} 32.3%, 25.1%, 21.4%
2 Artemia BOFE Moina F977F & 3& BYth 4FA
ST 2% 03 HUFA §F ERAT A== v]Fo
B o 2hgo] o} FoEe A #Fw e AeR dd
"}

Z) A9 classes 23S B PLY SRS AP BF A
50% ©]/F0.2 JENGI (p<0.05), CHOLY FH= 10% AF
2 e Holgdrk ey} ofF9 dluAfe] He TG T
Moina?} 7V Eo} A4E°] 7P =39 2% AT wA7
A& HolFm Aok (p<0.05). LI FFAZ} HEH A F%

Table 2. Fatty acid compositions (area %) of sweetfish
Plecoglossus altivelis fed on experimental diets'

Fatty acids  Commercial diet Moina Artemia
14:0 2.410.1 2.910.1 1.740.1
16:0 16.4£0.1 16.310.8 15.710.0
16:1n-7 5.1£0.3 7.2¢11 5.8+0.1
18:0 4.1+0.5 3.8£0.0 5.6+0.2
18:1n-9 14.8+1.0 17.1¢1.2 14.8+1.1
18:1n-7 4.840.5 47104 7.2411
18:2n-6 2.9+0.1 4.2+0.0 3.3+0.1
18:3n-3 1.240.1 1.2+0.0 8.2+0.3
18:4n-3 1.0£0.0 0.910.0 1.410.2
20:1n-9 1.5+0.1 1.7£0.2 0.9+0.2
20:2n-6 0.2£0.0 0.3+0.0 0.2£0.0
20:3n-6 0.1x£0.0 0.2+0.0 0.310.1
20:4n-6 1.810.3 1.4£0.1 3.410.2
20:3n-3 0.2+£0.0 0.2+£0.0 0.4+0.0
20:4n-3 0.5+0.1 0.6+0.0 0.9+0.1
20:5n-3 10.4+0.8 7.911.0 6.3+0.3
22:4n-6 0.2+£0.0 0.120.0 0.2¢0.1
22:5n-6 0.310.0 0.310.0 0.2+0.0
22:6n-3 18.9+£0.9 14.01.0 11.4+0.3
>n-3 HUFAZ 32.3 25.1 214

'Results are mean+SD of three replicates.
Highly unsaturated fatty acid (above 20 carbon fatty acid).
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Fig. 2. Lipid classes comparison of sweetfish Plecoglossus
altivelis fed on experimental diets. EFA, free fatty acids; TG,
triglycerides; CHOL, cholesterols; PL; phospholipids. Verti-
cal bars indicate mean+SD.
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