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Development of replacement diets for improved growth and
survival rate of scallop juvenile Patinopecten yessoensis

Myung-Mo Nam, Jin-Chul Park, Mi Seon Park and Chu Lee
East Sea Fisheries Research Institute NFRDI, Gangneung 210-861, Korea

ABSTRACT

This study was done to examine the effect of several diets (Phytoplankton = PHY, Shellfish Diet 1800 = INS, Oil
type = OTE, Powder type = PTE) on growth, survival rate and biochemical composition of scallop juvenile
Patinopecten yessoensis. The highest survival rate were observed in PTE + PHY (90%). The highest shell length
and shell height was observed in PHY and PTE + PHY diet (P > 0.05). The growth with PTE and OTE diet was the
lowest in shell length and shell height (P < 0.05). On the other hand, the shell width and meat weight were highest
in PHY and PTE + PHY, while the lowest in PTE and OTE (P < 0.05). The content of fatty acids such as DHA and
n-3 PUFA levels was significantly higher in the juvenile fed on PTE + PHY than in those fed on PHY and INS
alone. Also, the total protein ranged 55.5 to 65.2% in PHY + INS, while 44.8%, 47.9% in PTE and OTE
respectively. The RNA and DNA contents were the highest in PHY and PTE + PHY, while the lowest in PTE and
OTE (P < 0.05). RNA/DNA ratio significantly higher in juvenile with PHY + INS than those with PTE and OTE alone
(P < 0.05). The combination of PTE + PHY could improve the growth and survival of scallop juvenile. Our results
suggested that PTE could partially replace live algae in bivalve laval rearing.
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ol FEF= A, 2 FelA= Ho] f EAeh: L=EEs}
olyunsaturated fatty acids, PUFAs) 9] sk
Fo] 2 d¥F= At Milke et al., 2004).

dub o g 20T ofske] A7k &elA AAshe 7lel
= el Hg WS wAI8k7] $13 PUFAs &7-%] &t
(Naidu, 1991). 53|, PUFAs: A7k oA Alxe &
A A T A2 ArlstAel 543 2 9 oeket diaba
Lo 7193k ¢ F83 A Foll o]t} (Sinensky,
1974; Hall et al., 2002). s}x|1t o]2]gk PUFAs®| A3t
< 7S 23 O olisl® AdeAe s %
3}7] wioll Hh=A] HoldS FalAnt 25 4 glon® b
H=gako] el gt} (Langdon and Waldock, 1981;
Waldock and Holland, 1984). I F°|4% n-3 PUFA<l
EPA (eicosapentaenocic acid, 20:5n-3) < DHA
(docosahexaenoic acid, 22:6n-3) 7} %23}t} (Langdon
and Waldock, 1981; Marty et al., 1992). EPAX= 7}2]H]
9] oprju|e} AET f5el Tt JgE 435 (Hall et

>
on‘,
2
_
e}

- 137 -



Replacement diet for Scallop juvenile

al., 2002), DHAE Al2er 74 el glo] Aol
(Soudant et al. 1998). F3 Zrlgn]e} 722 3tFA s

25o] AAshHE 37l 23 EPA% DHAS ¥33 PUFAs
o} 22 1R EI ALY Qo] 2 Zlow deEA gl
o} (Naidu, 1991). 2 9] v} PUFAs®] A%k Aluel
A o] 7] Al 7]k, Al A frAleh 2
< AEAel dgx pYsks Zlew Husu it
(Sinensky, 1974; Hall et al., 2002). &1} 7}2]n]E £3F
gk o] oluisliiE olA¥ F83 PUFAsO| AAk=
Al d8E 5 Q= 5ol sAY F-5317] wigel A4
Aol A7 AEE AT e Holds T3l FuTo
oF gt} (Milke et al., 2004).

o]HF o]uljslFell Al PUFAs®] o&3} Faido] 27] wWlE
of dnbq oz AEAu|AEFe T SoldE st o
SHrhs Z3ete] Fstolof gtk (Milke et al., 2004). 1
v AlEAvAERe gl siE FAAAE vl
30%5 AT AEZ =ow (Coutteau and Sorgeloos,
1993), 3t AEAvAERF W L8k 27] & PUFAs
£ Fasl] S o2 T A AERE ke A5

ol Ak go] FrkERE AZAuAERE AT 5 9
= Holglo|v} JFtals mAsof it

B dFelME 54 Tl 271 Al 353 He)
ol EA5= PUFAs 3HeFo| olje] AAz) Yo ofujdt
oJ8FS m|x| =) ARy PUFAs 3k 183le] 7] |
o]l AEAMAEFE AT AR Hold 9 FFA

R

Holgdel]l W A% 2 AEE A¥E 98 Isochrysis
galbana, Tetraselmis suecica, Chaetoceros calcitrans,
Phaeodactylum tricornutum 9 AEAMAER 455
wjeksle] Zb7k 8:2:1:1 ¥&E E3E 100% AEAVAEF
(PHY) £ wHEglon, =3 AAA ole Holds 3] Sf3)
mL 3 209 cells® %5 o] A|#= 1 )+ Shellfish Diet
1800® (Reed mariculture Inc., U.S.A, ¢]3} INS) & A}
43199}, oJ7]ol| Park et al. (2011) <] ¥PHo 2 Qil type
(OTE) ¥ Powder type (PTE) ] A& Jf7t3llE& Al x5}
of o]5S W5 v E¥ste] Holde g i A¥s
shich A Age O PHY 9% (100%), @ PTE (50%)
+ PHY (50%), @ INS (50%) + PTE (50%), @ INS
(50%) + PHY (50%), ® OTE (50%) + PHY (50%), ®
INS (100%), @ OTE (100%), PTE (100%) +=T%
Fsfe] AAshgich

Aol AHgF bl Ak FeleAriTaold 2011

3ol At 67 AR T2 AE AREk
o A% $2= 50 L & (s 40 L) & 34% ¢

=4
2 e 5 g A AAST ofotd HA5F FEs
Xl ol

Jfu
¥
¢
>
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50 * 2.4 mm, 21 14.0 + 2.3 mm,
Z+Z 3.0 = 0.6 mm, A5 0.3 = 0.2 go|3 e, A7t
AE4ee 1271530 (A94L) o|sieh ol 19 23]
(9:00, 15:00) FFe5Lew ol g T Fol Asle]
o 4388 ol 7] 3 S AEERE 2407 AAA
A 25

677 At ARE TR Fole 27l AHE A
A Agte] AEES AL 2L ARHER AAE oA
© 7 X935} vernier calipers® 27, 7t =
et om, AFFE AAAES o83t BE FHo| ¥
W Folle olEe FhuA, A B A =4S Ak
Al St 71E EAbEel o3 B4 skl
(Morrison and Smith, 1964; Parrish, 1987; Peragon, et
al., 2001). A<= 7] A A& F2Ax Azlen, oF
AE MRS ARl Agolu|AHEA7]  (HSAAA,
Hitachi L-8800, Japan) ¢} 7}~32wlE 23 (GC, 6890
plus, Agilent, US.A.) & AR83le] Aok A|9pbak
= BAsGl e, T WAL 74 opn| Akl Tkt S
o7 Allste] Widgz 2713151

SAH Xz

Ald A¥= one-way ANOVA-testE A5l 0m, g
HE7ke] 7994 (P < 0.05) & Duncan's multiple range
test (Duncan, 1955) % 3}t ®=3 RE F4 B4
SPSS program (Ver. 14.0) .2 ZAAs} o}

2 n

Holglol| w2 Z7teju] 2] YE&2 PTE + PHY &
oA 90.0% % S-oA o7 14 A Yehdow, 1 oS
PHY ¢4=7 (81.7%), INS+PHY (78.3%), INS+PTE
(75.0%), INS (75.0%), OTE + PHY (71.7%), PTE
(70.0%), 2812 OTE (62.5%) <22 A eyt (P <
0.05, Fig. 1).

Hol ol whE 7, Zta, 7 AE
a3 29k 29tk Ay Zus PHY 95 AdFolx 242
22.8 mm, 22.1 mmZ= 7P =74 yeRteoy (P < 0.05),
PTE + PHY &3 A379 22.7, 21.7 mmep= 279l
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A
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Fig. 1. Survival rate of Patinopecten yessoensis juvenile fed with different diets (n=3).
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Fig. 2. Growth of Patinopecten yessoensis juvenile fed with different diets.

z}o]7} A9tk (P > 0.05). 1 th&2 2 INS + PHY, INS
+ PTE, OTE + PHY &3+ % INS @577} =7 e}
1 wbd PTES OTE 9575 foldez v Jepyict (P
< 0.05). &, 22 W AFeFE FAdd AFS ¥ PHY

= A 3e PTE + PHY £3F A3 T4 4.4-4.6 mm,
1.2 go 2 A FoF oz 71 =4 Yepd wbd PTES OTE
GETE= 3.6-3.8 mm, 0.7-0.8 g% 7P Yokt (P <
0.05).
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Table 1. Fatty acid, essential amino acid and total protein of Patinopecten yessoensis juvenile fed with different diets (unit: %)

PHY PTE + PHY INS + PTE INS + PHY OTE + PHY INS OTE PTE

C18:2n6 1.9 £ 012 1.0 £ 0.50® 1.0 £ 050 24 * 044° 41 + 067° 13 + 045™ 1.8 £ 010 0.8 £ 0.11°

C18:3n3 0.1+ 012 02+ 005 02+ 006" 04+ 011" 01 + 0.18" - - 0.4 + 019

C18:3n6 10 + 018" 04 + 004 05+ 016" 1.8+ 013 1.1+ 015" 1.0+ 045" 04 £ 008 05 + 0.13"

C20:3n3 62+ 066" 93+ 0189 96+ 091 64 + 010" 54+ 032" 80 + 130° 4.6 + 091 56 + 0.88"

ARA 31 %+ 033" 46 £ 009 48+ 045" 32 £ 005" 27 £ 016" 4.0 + 065 23+ 045 28 £ 044"

EPA 200 + 1.23% 106 = 147" 114 * 037" 18.0 + 0.89° 219 + 034° 184 + 204 17.0 + 034° 6.1 + 0.82°

DHA 280 + 170" 44.4 £ 731" 411 £ 377> 256 + 133" 265 + 251" 302 + 243" 429 + 1.56™ 489 + 0.73°

DHA/EPA 07 £ 001° 02+ 003" 03+ 002> 07+ 002 08+008 06=*002° 04+ 001° 01+ 002

EPA/ARA 65+ 0879 23+ 035" 24+ 029° 56+ 026™ 81+ 058 48+ 139 7.6+ 1.66° 22 + 005

n-3 PUFA 552 + 258" 647 + 820° 62,6 + 442" 518 + 213" 549 + 261" 575 + 276"™ 65.0 = 0.91° 61.1 + 0.84™

n-6 PUFA 54+ 031™ 59+ 0607 62+ 081 61+ 0539 69+ 089" 53+ 080> 44+ 037" 40+ 014

mﬁElZSi“C‘;jl(%) 74+ 017" 74+ 111 88 £ 275" 85+ 032° 79 £ 115" 95+ 115" 66+ 031° 65 + 057

TOtal((%Otem 641 + 335 640 + 1.87° 640 + 0.06° 652 + 1.60° 555 = 037" 645 + 0.63 47.0 + 278" 448 + 1.70°
Hol el wh sflu] Ashe) Ak W F whd PEe 5 A7) PTE+PHY £30l4 07602 713 ¥4
Table 17 2%k A Fo]  shiel  ARA Byith (P < 0.05). 1 = PHY®} INS7|F £17F 3+
(arachidonic acid, C20:4n-6) ¢ 3=k& INS + PTE &3 2 g=g7}t 2wk PTES OTE ©E= 77} 0.35,

TFolA 4.8%% ¥k (P < 0.05), PTE + PHY &34
o] 4.6%%= relAQl Akl flgek (P > 0.05). EPA
(ecosapentaenoic acid, C20:5n-3) 3= OTE+PHY &
gdrelA 21.9%% 7V =4 dehd v PTE W57+
6.1%=% sttl. DHA (docosahexaenoic acid, C22:6n-3)
gere 7l Wolal vplER 9% AT (PHY) o 2414
) ®jo]£1q] INS Algl ol u]s) A147}3He] PTE w579}
PTE &34 41.1-48.9%= &t} o3t =2 3ol 7]
Q1sle] n-3 HUFAX. 310, ®3t & dhd gake S ¢
L Eﬂo] PHYS} INS7} 5017t A8F7} 55.5-65.2%2] &+
g& 29l Hbd ARG prsslnt £t PTE, OTE A3
= V7 44.8%, 47.0%%F 2ottt Bolu| At (essential

amino acid) ¥FE UL ATFE Ho e A3 A

ol ok
gk, oo w2 Asjle] Ak 48 T3 3o Yeh
gt} E A4 RNA 7t (mg/g wet weight) < PHY o

0.32% 7P itk (P < 0.05). DNA %;r °}#] PHY &%

A2t PTE + PHY E£370l4 89522 7MF %7 vet
w W PTESH OTE @571+ oA o= 7P wiold (P
< 0.05). o]#|gk 7 gl I3 RNA/DNA ratio 3= PHYS}

INS7} Soizt 957 £377} PTES} OTE 957 yr}
o}l
AV

a

g

7veln] x|sf o] A Aol rAlEF @57 (PHY) <
2y Z3 A £ ZleR vehgr siARh vl
= il Aol =58, A, WA 5o S Qg
Aaha)go] olA| B W3] RNk 27| sk ol
k& Fsflof & Zlojok. viA2Fo ik ST FAnE
2] 30%% AT wF =27 2 (Coutteau and Sorgeloos,

1993), olgjd vlg= ZEo)7] sl Aoz 3t oAl
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Fig. 3. RNA, DNA contents (mg/g wet weight, WW) and

RNA/DNA ratio of Patinopecten yessoensis juvenile fed
with different diets.

ol ] site] A3}, o]o] we} £ AFM= ulxﬂi%
uljeFel] w3l w]-g-o] A7lsl fol3hA| U 5 Gl Al
INS AlFoz AR dxl HoldozA g845 JJr°—hH
2okt AEEL INS &5 FF77) 75%% PTE+PHY
(AEE 90%) B} tha wkA|nl 7]E =elql PHY ©=
T 8LT%%= EAHLE Ao} §l& g TAAL
= yelst) 2eu A °‘°Wh PTE®} OTE @5+&
A9t 2 AgFro e oz yYeh} INS dEoR
Faoblele v A 3} A0 2 sdE gk o]egt o]
22X INS AlE2] AAQl w4 sao] 7153)c) INS Al

Korean J. Malacol. 28(2): 137-143, 2012

F2 mL T 209 cells® F5= o] A=z glon, FFo]
5 o] Foll= Y o8 cello] £AE WS 5 g, U
Aol A el B3P celle] A E8 owjsf]F-o] Hol

i’ﬂ 249 A7} 75 FA7E 9vl (Hendriks et
, 2003). o}&2, 7]& “*0101 A EF= ke F3l vt

z *317} ofFoiAE Wl LEgER 553 INS A2 )
e F AT AR Ay ﬂ?_r % 7FsAE =k ol
A witel Al SR A7 AR Aol AAIAd
olels 3l M= darst glvt ol & Ad AztelA
INS A% 50%°l PlHA2F 50%% £33t INS + PHY A
INS W= u)sf] AAo] AtE|cl o m 2 n|AdxF AA)
o] ZFHe 9A $F7HA= INSZ A7} 753 Zle
= e
ghd, siio] Al A 9 Aol AAAQ] JIE v
2= 1xE ¥l (PUFAs, €3] EPAS DHA) < b
A HolgS Bl FFslF okt gt} (Whyte ef al., 1989;
Milke et al., 2004). 2 A% o]g HA|Z X]élz}i}
1l PTES} OTE= Alxste] @579 32 uH &
slgieh. 1 Az GaiAdLdql wAER 50%9 A EZ}E}%
50%7} 55% PTE + PHY &3 A7+ 3w} PE&o]
71€ =olql PHY w5 A3} njwsfjA FA42z 3lo]
7F fAY 239 w2 Ao® A

ARA, EPA 9 DHAS} 22 152X 3AMks A A5
1:'-5]-7] A= BtEA] TEo] oy zsloi e A

%elsich (Milke ef al., 2004). 2 Aol A vhehd 2
% T AFTel we} tefagich AY HoldF Fo %
A3l PHY$} INSe|| A& edo}zlgdel PTES 2+ &
P AgFlME 71E Holdl vAlxF @57 (PHY) EE}
DHAS} n-3 PUFAS] 3] o &7 Yepydet. 7henli+
DHA 87o] #x¢ v Hov2 (Milke et al., 2004)
DHA &gfo] k& HolES ZF3 AL o= AAo] Asl=]m
% uk=A] DHA 3] &2 Ho|& F5sljof vl &3t 7}
2]u|5+= EPA Xt} DHAS &7%¢] ¥ 2w, EPAS 3
o] olfe] Erigle DHAS o3 $3sbx] it}
(Feindel, 2000). ¥ A3dA7 M= A4 2 AEFo] &9
9 PHY$ PTE + PHYZE v|ashd, AAolAe A2 xfo)
7} §ARE AEELS PTE + PHY A377} o] 22 7o
vpelsttl o] Table 1] Z#A ¥ EPA k2 7]& Holal
PHY”} © =A%, DHA %3} n-3 PUFA® 3k
PTE+PHY &8771 27 16%, 10% AL B £ 7o
2 e} DHAS} n-3 PUFAS] & gafo] 7fejn] A3 A)
Zo| % Q3L vzl Aow AztEr) ol A thE
H el A= w5 Yepvs Aoz 42 A gt} (Langdon
and Waldock, 1981; Enright et al., 1986; Marty et al.,

'C
™Ho
-
kg

m
rfi

- 141 -



Replacement diet for Scallop juvenile

1992; Berntsson et al., 1997; Milke et al., 2004).

PTE + PHY &3 A3d7Ad A< 50%9 <1473}
< 50%% #3% OTE + PHY A3+7} PTE + PHY A
o vl 1 ey} oha v Jeld 1o Rol A7
314le] 8% F83% 89l ksl PTE: 334417
(PSB, Schizochytrium sp.) ©] £ 89] ¥k OTE:= 4
o] ZHr (32 o) S°l FYEE 3 2 Fejo) A4S
I 9lek &, Al ARl vlE] 29 A= 7kelE] 297t
ol z AFsigle Wl 23ht Fol vha FAA<l 9%
T 2oz AaEed, ol 4L s Ik ¥4
Azl A e SklE I glch
LEEIIAAL o] 245 sFo] A AEeS
FAE Ak o= A Tl Ag] Fo] AR = ook g} ok
519l INS AlFoly vlAl=F (PHY) 7} §lo] &3] #
7¥3H4el PTEY OTE 1hs F5e v 7keln] 2|99
Au} AEgo) 7P Jeith PTESH OTE @E-7olA opt
2 P N S S I IR e b S R R L R
WA e ohE il de] 3 Adel

A5 2G| wie] AAA<l 4 Aes

| AT A Lo] F5Eojok & Zlo|th

T3 Ak FAoA AW DNA 3=k B3 Alx A%
SAE 4 9lom, RNA 3% FalAe ddes A3ls=
oluix]e] k& A E3 & 4 v} (Kimura ef al., 2000;
Fukuda et al., 2001). & A¥ o] dakgloA = +4 PTES
OTE @5+ tfE A7l w3l 7P 2& #25 2ol o
= Holgdo M= AdEer g84o] W Zlog gty
ojZlt}y. 12y PTE+PHY A#FAR 7€ A vAxRF
(PHY) °f AJAdF s £33 Fobd 1 w2 ZAAA
ol Azt |3k ¥k ofyz} Ho] dix] axrbA] ZdsE & +
W= Aotk

ojo g thefst Holl AdE
AzF oA 77 a3 T8kl ol dF TR
A BlF= 2A|ske Ho| Atk 7 AadE 7dE 4 9l
= AolH, AA AAGFIS F3l TR A
I 5895 BF TS5 5 YE AeE gk

7 =8

o

lo n

o X (Z o

rl
e o3
]

i
of
0

Lol [
R
K

rlo

=

F

ot =

do o
of
= \{
X Y
e
s P
T
[
>,

%

J
¢l

Z7ke] A A HoldE Adsl] sis 2] o
Holgg TH3l] A%, AEE 2 A 24 2RI
AEES PTE + PHY A@TelA 90.0%% 7P =4 et
st A7t Aaie PHYIA 7P 27 velgey PTE +
PHY AgTsebe] fo7ql zolx ¢lolch ubd, PTEs}
OTE ©E7E frodez 7bg v Jepdt 34, 4=
W AFFgE T3 AFE Ho PHY wE A7)

PTE+PHY £3 Ad7olA #FHoz 7t =4 vepdt
ubd PTESH OTE @57+ 7P w2 & vk
gk, Ay Ak F4 04 DHA 3k 7]1E =o]ql u]A|
=5 @5 AT (PHY) ¢ AA1F¢] #Heolglql INS A&
o ulsl 2274319 PTES OTEZ} £3k¢ A3 oA o
S w2 o yeytow, o]k & el 7|13l n-3
PUFAE® oich B3, 3 b =2 58 ohidsal
PHY<¢} INS7} )7t A#+7} 55.5-65.2%2] = B3l
wbd 2)1Aedefdskdnt 017k PTE, OTE &5 A3d++ 7
7t 44.8%, 47.0%% 7V 2 3 deEhgleh Aoty
LA gheFy Foldt AR ¥ we AAE] AdTelA
= Sk
g, AU $AF EA04 RNA 3HS PHY ©-5 A3T¢}
PTE+PHY Z3dFolA 0.7622 7P =4 Jehte
PTE, OTE @57+ 717} 0.35, 0.32% 71 3| Yehsict.
DNA = PHY ©= A3} PTE + PHY &394
3.95°% 7 =7 Jehd vk PTE, OTE ©W571+% #9
Ao g 71 et} o]zjdt Agko] <&l RNA/DNA ratio
= PHYS} INS7L o7t @59 94 £37} PTES}
OTE @57 3t &34k
ode] AFAE FIA mAlRF @5 Fw7<l PHYe
PTEE &3 £ PTE+PHY &3 337+ Z7le4] A9
o] A%, AEE DAY 24 FIANA T A2E Vel
A¥S Sl A A EEl PTE+PHY &3+
olushF FAlelA AA|E= wAlERF Aikv]ge] A7t &)
T e 2o AAAS] Sl wig- 783t
o)

#Atel 2

B QTE FYRATEY G AR 71
M 17, RP-11-AQ-34) o] Aol SJsh a4 514,

r=gnl

Ao
2t
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