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Abstract

This study investigated the effect of light intensity on growth performance, body composition and
lysozyme activity of sub-adult starry flounder (Platichthys stellatus) reared at five light intensities (2, 20,
100, 500 and 1,000 Ix). Survival of sub-adult fish was 100% and there was no significant difference
between 2, 20, 100, 500 and 1,000 1x. Growth performance of sub-adult reared at 2 I1x was significantly
higher than sub-adult reared at 1,000 1x, whereas there were no significant differences in growth
performance of fish reared among at 20, 100 and 500 Ix treatments. The crude protein content of sub-adult
subjected to 1000 Ix was significantly higher than that of fish subjected to 2 Ix treatment, whereas there
were no significant differences in the crude protein content of fish among 20, 100, and 500 Ix treatments.
The Ash content of sub-adult reared at 100 and 500 Ix were significantly higher than that of fish reared
at 2, 20 and 1000 Ix treatments. Lysozyme activity of sub-adult was not significantly different among
different light-intensity treatments. Considering these results, the 2 Ix appears to be the optimal light
intensity for the optimal growth of sub-adult starry flounder.
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Le Bail, 1999). olol we} %7} of 7o A&
’d%(Trippel and Neil, 2003; Trotter et al, 2003)
4 AEdY A WS (Wang et al, 2013; Tian et al,
2015)0ll vA= W A7 FRESAT HH Y
olFe°] wel ©hE=wn, Atlantic halibut
(Hippoglossus hippoglossus)< 1-10 Ix % Arctic
charr (Salvelinus alpinus)= 50 xZ WA YERSES
LH(Wallace et al., 1988; Hole and Pittman, 1995),

gilthead seabream (Sparus auratus) (Tandler and

T
X5+

Mason, 1983), black sea bass (Centropristis striata)
(Copeland and Watanabe, 2006),
grouper(Plectromus leopardus) (Yoseda et al., 2008)

leopard coral

9l Burasian perch (Perca fluviatilis) (Tamazouzt et
al., 2000)2 22t ofFelME HA o £t
7+ 600-1,300, 1,000, 3,000 2 800 IxZ T =7
et Teu A5 oF2 ddid R tE
ofFol Hlsl £x9 TS AA WA = e
2 4HA Qlth Daniels et al.(1996) % Stefansson
et al.(1993)°] w27, Southern flounder (Paralichthys
lethostigma)+= 340-1,600 Ix, Atlantic salmon (Salmo
salar) & 27715 kel 4 9 weje] 9L W
A ke Ao vehd

A29) W Hold Wel A AR ofF
oA AE#AS Yooz ZgerHBoeuf and
Le Bail, 1999; Wang et al., 2013). dWt& o=z A
A7 olFe] A, FART 2EE Mk IS
kel A 7S AstAIve ofe] At
Hu¥ #} Qti(Matsumoto and Seikai, 1990;
Denson and Smith, 1997; Bolker and Hill, 2000;
Itoh et al., 2012; Kang et al, 2012; Kang et al,
2014). H=35h e AXA o7 FE 9l whE
A5 A 9, ol AR A T
uld 4= QltkBogner et al., 2018).

Sk (Platichthys stellatus)= 3573 2 A4
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= A 7R R el kA Ato] S gl
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e vl 9l Otk (Lee et al, 2003; Schmidt et al.,
2017; Wang et al., 2017; Hong et al., 2021; Yoon
et al, 2021), TF¥st =% o] Zrtie] wlA
oo mA]= dgFol] thet A= mu|gh Aol

Vo O oHr b ro

Qomw 500 L FRP YHFZ(F

1su A 3k o7 gskgleh

= 77} 2, 20, 100, 500 Z 1,000 Ix% 35HE O 2
.-

AR, 28 72 9 1 mell AAEe

H
>~
=
bl
£
ol
S
e
e
>
=
o
o
Hl
of|
il
)
R

- 978 -



xZoF ZECle|(Platichthys stellatus) DlAoje] MZEE x|=

2 MZ 2T U ol =
AR FERAD 2407 HAE olR/E
ppm ftricaine methanesulfonate (MS-222; Sigma-
Aldrich, St. Louis, MI, USA)E o]g3&to] m}3|A|

T AL JNA ok HFE FAE S5
oS 7 2 10vkE TR A st
Z2 JRAS] AL AR FAsta AAFTTIL
(weight gain), ¥ Y7 E(specific growth rate), A}
T A H(feed efficiency) % H] ¥ = (condition factor)
= Axtetdltr FAeE AAE S-S A= |1
mL FAP)E ARESte] w]EAeA HAs A
gk & 44RE@T, 13,000 pm Z 1032)35+
g3 lysozyme ZA A A7bA -80Coll Hst
Atk oS AFHE A= P @ WS ke
st 7 72t FAE S48t 1A (hematosomatic
index), W W 2X]4(viscerosomatic index)S A4k
Tk Fr1A o7 sulg]E MZsle] dojA d
WA S 918l 20T el ®astgith

=t ~

dojAl el AW A 78, 2Hid, 24
A 9 38 S AOAC (2005) Fa#4 W
of whel FA3IAE 2 105C dry ovenol| A
24717t Bt AF3IR T, FHES Auto Kjeldahl

System (Buchi B-324/435/ 412, Switzerland)S Al
ko] EASRlE 2A A2 o= FEW(ST 243
SoxtecTM; FOSS, Hillerod, Denmark)®.2 413}
gom, 3582 550C 33FZ o)A 4413 E9
&+ etk

S~

. &3 lysozyme &M

H4 lysozyme AL Parry et al. (1965)2
turbidimetric method& ©]-&-3to] S43ith d
A adg (pH 6.2)°l Micrococcus  Iysodeikticus
(02 mgmL) A& F, A=A 950 L2 H 50
pLE EFste] 25T, 30% 2 4% 30% HHEA

A 9 lysozyme 40| ojxl= I

70 % 530 nmellA FEEE SA5H3ATE Lysozyme
AL unitsmLE YJERAA O W, 1 wites SF =

Zkol 0.001/min 7FA3E gro® TA|FTh

5 SA=A

BE dlo]Jel& SPSS program (version 27.0,
SPSS Michigan Avenue, Chicago, IL, USA)S ©]-%-
3l] One-way ANOVAS$} Tukey’s multiple range
st AHESO] 2F ARTA RN P<005)S
At

m. o4 Zxf

3T X 3

1277718 AR FEA 25 & AEn
g Ao A 2 ARS8 A
(<Table>) 1 H AFeA e x|

e AEES BE é@?oﬂﬂ 100%% b
= %—EA] A, AASETIL YT E

2 Ix A7 1,000 x A
o)A oz A YERR S LHP<0.05),
20, 100 % 500 1x AFF= FAA Aol7t
UERA] EthP>0.05). At RS, BINE, I+
FAF 9 WFFFATE 25 1 wE fo

A= Ao E YEFSTHP>0.05).

%‘?Oﬂ H] &

127300 ARG FRA 2R whE v
2] wjAdole] AdojA dwdiEA A= (<Table
2>)ell JeEbfdTh oA & 9 244
& AP FHQ Aeol7h vErA skt
(P>0.05). A ke 1000 Ix AHF7T 2,
20 3100 Ix AFol vlgte] FojHow FA
LFERSE © LH(P<0.05), 500 Ix A Feb= 44l
zfo]7b vpERUEA] QESETHP>0.05). 3]+

100 % 500 Ix AAT7F 2, 20 2 1,000 Ix AFHT
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Hop fojH oz =A e THP<0.05).

<Table 1> Effect of light intensity on growth
performance and feed utilization of
starry flounder, Platichthys stellatus

Light intensity (Ix)

2 20 100 500 1000
IBW  189.64 189.63 189.95 189.45 190.04
(g/fish)  +1.16 +0.69 =+ 041 =+ 0.63 =+ 0.14
FBW  302.22 294.04 294.00 28233 273.67
(g/fish)  +6.12° +1.79™ £5.16™ +4.62° +6.43°
Survival 100.00 100.00 100.00 100.00 100.00
(%) +0.00 +0.00 +0.00 +0.00 +0.00
WG 5936 55.06 5478  49.02  44.00
(%)  +3.85%° +1.07% 2.60° +1.96® +3.28°

SGR 055 052 052 047 043
(%)  £0.03* +0.01® +0.02® +0.02® +0.03°

DFI 041 038 039 036 035
(%)  £0.01* +0.02® +0.00® +0.00® =+0.01°

FE 1.33 1.36 1.33 1.30 1.23

(%) +0.07 £0.06 +0.04 +£0.03 +0.04
CF 2.81 2.98 3.00 2.84 2.90

+0.05 +0.04 +0.06 +0.05 +0.09
HSI 2.27 2.33 2.19 1.97 1.87
(%) +0.14 020 +0.18 £0.11 =+0.11
VSI 1.64 1.86 1.78 1.81 1.84
(%) +0.06 +0.11 +0.06 =+0.11 =+0.03

Values (means of triplicate £ SE) in the same
row sharing the same superscript are
significantly different (P<0.05): IBW, initial
body weight; FBW, final body weight; WG,
weight gain; SGR, specific growth rate; DFI,
daily feed intake; FE, feed efficiency; CF,
condition factor; HSI, hematosomatic index;
VSI, viscerosomatic index; LI, light intensity.

3. Lysozyme &

125749 AFSAE F8A 250 WE PFEh
g mAdol9 lysozyme 4 AI= <Table 3>9
etk 2 AFA e xxe wE A3

AL
UM - HET Y

)l

V]

|

=9 EF lysozyme A A, HEFI #9
#Q1 o]z} Lheh] ekekThP=0.05),
<Table 2> Effect of light intensity on proximate

composition (%, wet weight basis) of
whole-body of starry flounder, Platichthys

stellatus
Light intensity (Ix)
2 20 100 500 1000 1000
Moisture  72.7 + 742 + 69.6 £ 695 £ 725 =+

(%) 0.46 2.55 1.72 0.84 0.64

pcrgf; 67+ 166+ 181 + 193 + 201 =
0.10°  0.46° 021° 0.09* 035

(%)
Crude 67+ 63+ 66+ 70+ 63+
lipid (%) 009 038 121 023 038
Ash 28+ 30+ 36+ 35+ 30+
(%) 0.09° 0.2 019 0.12° 0.09°

Values (means of triplicate + SE) in the same
the same  superscript are
different  (P<0.05): LI, light

row  sharing
significantly
intensity.

<Table 3> Effect of light intensity on serum
lysozyme activity of starry flounder,
Platichthys stellatus

Light intensity (Ix)

2 20 100 500 1000
2,493.8 2,493.6 2,646.0 2,312.0 2,131.7
Lysozyme
i + + + +
(units/mL)

563.89 482.01 45547 591.46 643.40

Values (means of triplicate + SE) in the same

row sharing the same superscript are not
significantly  different  (P>0.05): LI, light
intensity.

N. 2 E

ZE7F oy ofFol mA= JEFE AT7HA
B2 Aol HuE v} 9l O w(Tian et al., 2015;
Biswas and Takii, 2016; Bogner et al., 2018), th&
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wo) of7h AH) 4R ol%7] gaAe o
A 39 £} I Q8 tH(Tandler, 1983; Wallace
et al, 1988; Chatain, 1991; Fermin and Seronay,
1997). 12|} SHA| o]de] &2 2L+ ofFelA
AEYAZE #Egs 4 QItk(Biswas and  Takii,
2016). 125°7Fe] AMSGAE FRA] 2Rl uhE A
T A@TNA 100%% LErEE o,
b sk vgelo] gEsd] 93
°% welT Yo offo
£ R BEE FhITA @
O (Staffan, 2004), Almazin-Rueda et al. (2004)
< African catfish (Clarias gariepinus) X191
850l /2ol et ANEo] o A% ohFA
A Hel, olf el FAMCl F7R & v
waseTh 1279 ek wde] A%
FEA AEF B AAYFE A3k 2 x4
E77F 1,000 1x Aol Blsl oA o w2
UERGTHP<0.05). ©]& 2 Ix AT dUALEA]
ol 1,000 Ix APl nvlate] =A Jebat7]
WEOM olZ QI3 1,000x AF-o] 7] 2
x Agel el A yehd Aow dde
015’} FARSHAl etk Aol= 15 Ik AP
500 2 2,500 Ix Aol HEt] LUAIREAAFHH
9 ddPgE] FFeR A YEwoH
(Bogner et al.,, 2018), pikeperch (Sander lucioperca
L)) Aoji= 1 2 8 Ix AFTolA ﬁﬂiﬂ 3%
o] YElth(Kozlowski et al, 2010). T3 A A4
0]%2] Atlantic halibute] A% 500 Ix A3 FHETE
1-10 Ix AATrelA o] FdEATL Bag
v} 31 ThHole and pittman, 1995). tJFE2] o F+=
X7t B2 E Y &Fol F7Fehv(Staffan,
2004), FEETG §9 Fwol o B At
2HlEE AoRE deA 9l (Trippel and Neil,
2003), el B2 e = {§9 SFs HAA
L sl AYAL oA S A oksto]l A7l
O B2 oUAE AHE F Qe Ao U
THAppelbaum and Kamler, 2000). ©]2} o4 S
Z gilthead seabream +°]i= 600-1,300 x4 7

Zro] 95131 (Tandler, 1983), F-A]2](Seriola lalandi)
ol S 14,850 IxollA A Aol eyttt

(Stuart and Drawbridge, 2011). o] W&}, =&
o] 7o A% B AR AFFel ool Fask 29l
o], HA g A% =9 W= oFHt

oh thE Zlow ddkEnh

1277ke) AMSA S FEA e i HojA|
AR Ay, a8 B 2AE 2 A9
A IS e R R ] bl S o= e e I A A
(P>0.05), 1,000 Ix A2 bl gheke 2
20 3100 Ix Agol gk FojHow £
LEFRIL(P<0.05), 3]3F 2 100 B 500 Ix A
7 2, 20 9 1000 Ix A @ T-ol Hlske] {24
o7 =7 YERATHP<0.05). Wang et al.(2015)°]l
w274, orange-spotted grouper (Epinephelus coioides)
o] AdojAl et 2 0 x AT o
B ATl vste] foHow s v
Ebskal, 10-50, 320-550 ¥ 600-1,150 IxZ 7}
of wel Fdwd e Frbskloh S
(Takifugu obscurus) HoJAle] A4 9 3 &
Fe 2ROl wE FoF dFS A ko,
Zerld gkl 500 x AP 0 Ix AFE
Hlste] Fold oz =7 UelgthKang et al,
2007). =3k, Chinese longsnout catfish (Leiocassis
longirostris Giinther) Ao ] =<, Zwhdiz ol
A ek Z5(5, 74, 198, 312 W 434 Ix)°l
o s G WA kskon, 3E e
Zro weh {Fogt Apo]E yEhlthHan et

. 2005). & A7 Ael 24 O % Biswas and
Takii (2016)°l ™2, =5 (Oplegnathus fasciatus)

A}

< 50, 100, 200, 400, 800 % 1,500 1x&] FEellA]
AR Al dolAle) zdmd 9 B3 sl

FoF AT vAA Aok ARHow, A

01*02 FAY EFEE 25E FAHOR of

FollAl AE# AR 2-8-351of(Boeuf and Le Bail,

1989), o2 F Wk ofye} thAbE ol dF

S " 4 31O m(De-Silva and Anderson, 1994),
o=

2 Az Wstz ojojd & 9l

ol M4
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CH(Giiroy et al, 2011), 13y %7
njdole] A AL 9 A zA o] Aol et
A= g Agolmw, 5 #d A7t F
7hE G Eofof gt

Lysozymes THFSH v A=, 5= 9 AEolA
WAL I(Wu et al, 2019), Al AEHA
peptidoglycans -3fiate] A WA= A%
HEolH o ofAste Eam, offY
ZQ38 S dH(Wu et al, 2013), 1
| chsl A e &
3 3ltK(Saurabh and Sahoo, 2008). 1253
A FE8A 25 OE EF lysozyme
A A3, AdgRtel Al Aok
ERLbA] 9Eeh(P>0.05). ¥ A A¥el thxA o
2 green mud crab (Seylla  paramamosain)®]
lysozyme &9 95 Ix A7} 2,850 Ix AFF
of gt fFoFow A YEFRTHLI et al,
2020). Tian et al(2015)°] W= blunt snout
bream (Megalobrama amblycephala) X|°1E dl’d<
=100, 200, 400, 800 ¥ 1,600 IxelAle] I
lysozyme &4 23, 400 Ix AFT7F 100, 200
21,600 Ix AT Hlé}oﬂ Fo)HoRE A Y
EREar, 800 Ix ¥ o) #el zpo)7} LbEF
=] ¢kttt ©]i= blunt snout bream®] #HZ 2] %
E7F obd ARFER ] mEH S W A A7}
Uetgton, 2Eeo] wWE o7 A lysozyme
g W3k AEUAY FE3 AL 7|3t 4
s dh= Zlow wWuE v ITHHajji et al,
1990; Mock and peters, 1990). ¥ AgollA A=
=5 “]’HO%O] HA lysozyme A FAVF 2=
of W& fFogt FFol ‘%E‘r‘%xl & A
lysozyme &9 =& WA wEdl ZAoE A
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