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Abstract

The most important factor in river puffer (Takifugu obscurus) aquaculture is a technology to quickly
grow from fry to the selling size of 300 g and it takes about two to three years for a river puffer fish to
grow to mean weight 300 g. This research was performed to investigate the effects of adding garlic
powder (GP) to feed on growth and feed utilization of river puffer fish (averaging weight, 86~313g) for 7
months (210 days). 2,400 fish were randomly distributed to each of 3 tanks (800 fish/tank) under a RAS
(recirculating aquaculture system). There were three types of diet used in the experiment: one commercial
diet (COM) and two diets added 0% (GPO) and 1.5% (GP1.5) of garlic powder, respectively. After the
feeding trial, mean fish weight (g) and length (cm) of fish fed GP1.5 (313 g, 23.8 cm) were significantly
higher (P<0.05) than those of fish fed COM (238.0 g, 21.7 cm) and GPO (275.0 g, 22.5 cm). Also,
weight gain (WG), feed efficiency (FE), protein efficiency (PER), and specific growth rate (SGR) for each
experimental group showed high values in the GP1.5 group. The present study suggested that dietary GP
for river puffer fish could positively affect growth performance and this experiment is significant in that it
investigated the growth effect over a long period of time up to 300 g, which is the sales size of river
puffer.
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<Table 1> Composition and proximate analysis of
the experimental diet

Ineredi Diet

ngrecient coM  GPO’ _ GPLS®
Fish meal (Denmark) - 57 57
Corn gluten meal - 7.7 7.7
Krill meal - 5 5
Wheat flour - 22.3 20.8
Fish Oil - 2 2
Garlic powder* - 0 1.5
Mono calcium phosphate - 1.7 1.7
Lysine (78%) - 1 1
Salt - 0.9 0.9
Vitamine mix - 0.5 0.5
Mineral mix - 0.6 0.6
Betaine - 0.4 0.4
Taurine - 0.4 0.4
Choline-liquid (50%) - 0.2 0.2
Vitamine E (25%) - 0.1 0.1
Stay C - 0.1 0.1
Methionine (100%) - 0.05 0.05
Antioxidant - 0.05 0.05
Sum - 100 100
Chemical composition
(%, DM)5
Crude protein 58.4 58.0 58.0
Crude lipid 6.4 8.1 8.1
Crude ash 14.9 13.5 12.9
Crude fiber 1.4 0.4 0.6

'Commercial diet (Cargill Agri Purina, Inc, Korea)
used in river puffer aquaculture farm.

23All ingredients were provided with Kyongwon
Ltd., Korea.

*Obtained from local market at Gyeonggi Province,
in Korea.

Values are means of two determinations.
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[Fig. 1]

RAS (recirculating aquaculture system)
facility configuration and experimental
fish tank placement for river puffer
(Takifugu obscurus) growth experiments.
(A) experimental tank ($5 m) and
peripheral equipment; (a) protein skimmer,
(b) venturi system, (c) fish tank (B)
filtration and ultraviolet ray treatment
facilities; (d) sprinkling filter, (e) UV
control panel (f) fluidity filter (C) sand
filter (D) Feeding using a belt-type
feeder.
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[Fig. 2] Change of water quality (dissolved oxygen, pH, water temperature, salinity) with rearing fish tank
for 7 months. COM, commercial diet; GP, garlic powder.
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[Fig. 3] Change of water quality (turbidity, total ammonia, NO,-N and NOs-N) with rearing fish tank for 7
months. COM, commercial diet; GP, garlic powder.
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T2 FAEA, 53] NO-N 19 dA AR s . i = % \\%
o a1 s - F— 1 = = = :
9’1 10%= %-/F_?j]—oﬂl‘:— %:}—6}5—7— X]'/_;\T;ﬁlij—E %7]' E 16 o s %_L: % %ﬁ; %\\\\:i %Z
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FE AR FEel e 35 Ao A e &"?xpiifﬁnf;:::d AAEE Aneze
AT 2AE 98 74 AFTE AE 2R Ak (0)
<Table 2>9} Zth Ao} WA F x3& =A [Fig. 4] Change of mean fish weight (g) and fish
2 o] g3lo] Ay FHE AMZ 53 1x A length (cm) of river puffer, Takifiugu
Bt 43004 44ntelzt dolont, 24 7|7kl A obscglrus 1fs;ilthree experlmentils ];hetsffofr_ 7
. months. alues are means of five
) ZolE 5] HE AH =A)
shael mep Zel57] AlAs #E A9 K ° replicates with different superscripts are
TR 7Rl B 17vkgelA 20mke] 7 28 significatly ~ defferent  (P<0.05). COM,
T} o]= IHE Aol AAow Qi TS commercial diet; GP, garlic powder.
£3 SAZ Agsdes 23 F2 O Ao

<Table 2> Rusults of sample collection five times to investigate growth (mean fish weight and length)
during the rive puffer (Takifugu obscurus) feed experimentl

Experimental Sample mean weight (g) Total fish No. Mean fish No.
period COM GPO GPL.5 COM GP0O GPl.5 COM GP0 GP1.5
Sep-23 3,706+610 3,744+433  3,802+255 214 217 221 43443 43+1.9  44+4.0
Oct-23 3,4324500  3,826+435  3,714+183 170 169 148 34449 34439  30£1.8
Dec-23 3,634+409  3,826+287  3,660+364 141 130 108 28+4.8 264829  22+l1.1
Feb-24 3,860+268  3,858+271  3,910+334 105 96 92 20£1.5  20+1.6 18432

Mar-24 4,478+197 4,636+325  4,612+£219 109 99 88 22419  20+1.9 18+1.5
Apr-24 4,752+350 5,116+£285  5,298+299 100 92 85 20+1.6 18+1.7 17£1.6

'Values are means=SE of five times sample collection. COM, commercial diet; GP, garlic powder
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ATHP<0.05). 3t AANME 27| B3t 14.8cm
ol AAZE 7/HL7H2108) FdF F coOMTE=
21.740.7cm, GPOT-E  22.540.6cm, GPL.57+&
23.840.5cm O 2 Aete] GPL5T7F FsAl =
& Bt A ws HER ATHP<0.05).

g5 AFo)e 27] AT AA oAAFTH 70
A7H2109) st FAbg AA AT 2
HE v o R 2 A Alme] tigh o] 84
7} A3}= <Table 3>9F 3tk

A5 Z A2 (weight gain, WG)2] ¢ oFE
2 AP To(COM, 159.6%; GPO, 200.6%) W3l
GP1.5 AP} 249.9%% 7 =S #S B
. ALE &S (Feed efficiency, FE) COM 35.9%
GPO 444% % GP1.5 53.8%, W dol&gd
(protein efficiency, PER)<> COM 0.62 GP0 0.77%
9 GP1.5 0.93%, LA E (specific growth rate,
SGR)> COM 0.45%/day, GPO 0.52%/day =

<Table 3> Growth performance of river puffer, Takifugu

GP1.5 0.60%/day® ZAFES, AWEE (survival
SR)> COM9%4.1% GP0 95.0% 2 GP1.5
953%% YEFY GP1S5S AATelA EE AR ©f
SA ol tigh o] =Skth

rate,

N.ZE

A4 o7& tder & Ay A7t F
2 FYHA O (Yoo et al, 2014; You and Bai,
2014a; You and Bai, 2014b; Kang et al., 2015), %
5 gae] A A 100g ©]F FAdofel st A
u]if& 27 o|th. Lee(2024)2 200g ]? 3}

}w Al o]g9Ae] T d7= as
o] FE SAdofof st Ag A}
P FQ Ao R, o] AI7]9 &L ut
k1 3

ﬁﬂ& 29%) ¥ A1 %(SGR

= £95el 48 Amsl AW 1

sttt & g Qe o

obscurus fed three experimental diets for 7 months.

Item Diet

COM GPO GP1.5
Initial total fish weight (g) 69,120 68,880 69,280
Final total fish weight (g) 179,410 207,020 242,380
Feed intake(g, DM) 307,576 310,825 321,805
WG (%)’ 159.6 200.6 249.9
FE (%) 35.9 44.4 53.8
PER? 0.62 0.77 0.93
SGR (%/day)* 0.45 0.52 0.60
SR (%)’ 94.1 95.0 95.3

"Weight gain (%) = [final weight (g) - initial weight (g)] x 100 / initial weight (g).
“Feed efficiency (%) = [wet weight gain (g) / dry feed intake (g)] x 100.
3Protein efficiency ratio = (wet weight gain (g) / protein intake (g)) x 100.

*Specific growth rate (%/day) = [Ln final weight (g) -

Ln initial weight (g))] /

experimental days x 100.

*Survival rate (%) = final fish number / initial fish number x 100.
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AIZ U oHsE Hylo wE 1H 2

st=2  Takifugu obscurus® MZE U AlZ o|2M

S, Fukold

2, TEad, kst 8 RS gt Qe
w, & T BAHAE AL IS FA o
W, AHs 7HAer ARl H7kE & vk
o o] 3ltk(Valenzuela-Gutierrez et al., 2021).

59 olfAY 3 ave oF AMIE
A7 skl ol ol

o A AASE o £5E s 99
o] thLee and Gao,
2012; Megbowon et al., 2013; Lee et al., 2014;
Leila et al., 2016; Dadgar et al., 2019; Mahmoud

et al., 2019; Setijaningsih et al., 2021; Valenzuela-

Gutierrez. et al., 2021; OZ and Dikel, 2022). %3t
A MAE 2AI 8T, FAEYS, FAE

8, rlolel s, Gt 9 WA BAo|% Fhol

s 7S 7T ke &E A 9Ltk Adinech

et al, 2020; Valenzuela-Gutierrez et al., 2021,
Muahiddah and Diamahesa, 2023). PlE< &4
W FEE FHE AR W F7re & A

/E} /Kggoﬂﬂ] J‘:_ao% Er:]_oﬂtﬂ}_&’ 6]—/\}§]_ %g]ﬂ E—l

A7 SA ol i B A7 HausHa Qv
(Lee and Gao, 2012; Megbowon et al., 2013; Lee
et al, 2014; Leila et al, 2016; Dadgar et al.,
2019; Mahmoud et al., 2019; Adinech et al., 2020;
Valenzuela-Gutierrez et al., 2021; Setijaningsih et
al, 2021; OZ and Dikel, 2022; Muahiddah and
Diamahesa, 2023).

A ofFow IR A detuloOreochromis
niloticus)®] 4% "h=& AFE Wl H7ksto] 5o
39S A FAFEWG) S AIHIFE(SGR)O]
= SAENTGE AFHA S (Soltan  and
El-Laithy, 2008), vl& w'Zo] H7be ALR(AR
W 3%)E AFT Ul gebvlols SAE(WG),
AME EE(FE), 9ol & G&((PER) B UM%
E(SGR)9] gtel /M= S Ha13F3 th(Shalaby
2006).
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o mhs ¥u A7ke U debslole] FAE
(WG), AFEAI4(FCR, feed conversion rate) 9! H]
T (CF, conditon factor) 3/del wi$ 344 =
7} 915 B 118k th(Abdel-Hakim et al., 2010).
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w5 nhs FE90(10%kg feed weight)S 3% %713
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Hel] SAEWG) 2 AIHIFESGR)O] T H
S5 KR8 tKSetijaningsih et al., 2021).
Nya and Austin(2009)> ¥4 ojFo= U4y
- FAMNEA(Oncorhynchus  mykiss)S T4 O2
s TS A7M AR W 1L0%)E ol F

of wolete B¢ TAL(WG), AR FE(FE)
8 Ghulo] § EE(PER)S] A7 B How
K333, B3 Adinech et al.(2020)2 YT 2=
PR FE £89 U AR ) E
Tt BEA A% B FYE AR (crude
protein  44~45%, crude fat 14~14.5%, moisture

10%, crude fiber 2~2.2%; Bezae Company, Iran)°l

vla] APEESEFE) 3 SAEWO)] T
Ae wychy A9
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