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Effect of dietary Garlic Powder on Growth and Feed Utilization in River
Puffer Fish, Takifugu obscurus
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Abstract

It takes about 2 to 3 years to raise river puffer (Takifugu obscurus) to selling size of 300g, so it is
necessary to develop aquaculture management methods and special feeds that can shorten this. This study
was carried out to investigate the supplemental effects of dietary garlic powder (GP) on growth and feed
utilization of river puffer fish (averaging weight, 207g) for 9 weeks (60 days). 180 fish were randomly
distributed to each of 6 tanks (30 fish/tank) under a RAS (recirculating aquaculture system). The GP of
1.5% (GP1.5) and 2.5% (GP2.5) was added to the control diet (GPO) containing 58% protein and 8%
lipid. After the feeding trial, weight gain (WQG), feed efficiency (FE), protein efficiency ratio (PER) and
specific growth rate (SGR) of fish fed GP1.5 were significantly higher (P<0.05) than those of fish fed
GPO and GP2.5. There was no significant difference in condition factor (CF) and survival rate (SR) among
three experimental groups (P>0.05). Second order polynomial regression model analysis relation on the
basis of WG and SGR indicated that the dietary optimal GP level could be 1.12% for river puffer fish
ranging 200 g to 250 g. The present study suggested that dietary GP for river puffer fish could positively
affect growth performance.
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<Table 1>. Composition and proximate analysis of
the experimental diet'

& Diet
Ingredient GP0  GPL5 GP25
Fish meal (Denmark) 57 57 57
Corn gluten meal 7.7 7.7 7.7
Krill meal 5 5 5
Wheat flour 22.3 20.8 19.8
Fish Oil 2 2 2
Garlic powder® 0 1.5 2.5
Mono calcium phosphate 1.7 1.7 1.7
Lysine (78%) 1 1 1
Salt 0.9 0.9 0.9
Vitamine mix 0.5 0.5 0.5
Mineral mix 0.6 0.6 0.6
Betaine 0.4 0.4 0.4
Taurine 0.4 0.4 0.4
Choline-liquid (50%) 0.2 0.2 0.2
Vitamine E (25%) 0.1 0.1 0.1
Stay C 0.1 0.1 0.1
Methionine (100%) 0.05 0.05 0.05
Antioxidant 0.05 0.05 0.05
Sum 100 100 100
Chemical composition

(%, DM)’

Crude protein 58.0 58.0 58.7
Crude lipid 8.1 8.1 8.2
Crude ash 13.5 12.9 12.8
Crude fiber 0.4 0.6 0.3

"All ingredients were provided with Kyongwon
Ltd.. Korea.

2Obtained from local
Province. in Korea.
Values are means of two determinations.

market at Gyeonggi
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[Fig. 1]

RAS (recirculating
facility configuration and experimental

aquaculture system)
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 square cage
(B) filtration and ultraviolet ray treatment
facilities; (d) sprinkling filter, (e) UV
control panel (f) fluidity filter (C) sand
filter (D) fish square cage layout.
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for 1-14 weeks.
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<Table 2> Growth performance of river puffer, Takifugu obscurus fed three experimental diets for 9wk’

Diet
Item p-value
GP0 GP1.5 GP2.5

Initial average fish weight (g) 207.5+0.1™ 206.8+1.4 207.3£0.5 0.713
Final average fish weight (g) 234.3£1.7° 240.7+0.3* 229.9+1.6° 0.009
Initial average fish length (cm) 23.0£0.1™ 23.240.0 22.940.2 0.485
Final average fish length (cm) 23.940.1™ 24.340.1 23.840.2 0.068
WG (%) 12.9+0.7° 16.4£0.9° 10.9+0.5° 0.012
FE (%)* 26.3+1.6° 33.1£1.6° 22.2+1.1° 0.025
PER* 0.46+0.03° 0.57+0.03° 0.38+0.02° 0.011
SGR (%/day)’ 0.20+0.01° 0.25+0.01° 0.17+0.01° 0.045
CF® 1.72£0.01™ 1.68+0.01 1.7120.03 0.136
SR (%)’ 100+0.0™ 100+0.0 100£0.0 1.000

'Values (means+SE of two replicates) with different superscripts in the same row are significantly different (P<0.05).

*Weight gain (%) =
*Feed efficiency (%) =

[final weight (g) - initial weight (g)] x 100 / initial weight (g).
[wet weight gain (g) / dry feed intake (g)] x 100.

“Protein efficiency ratio = (wet weight gain (g) / protein intake (g)) x 100.

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

Ln initial weight (g))] / experimental days x 100.
SCondition factor = [(fish weight (g) / fish length (cm)®)] x 100.

"Survival rate (%) = final fish number / initial fish number x 100.
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[Fig. 4] The second order polynomial analysis on
weight gain (%) and specific growth rate
(%/day) of river puffer, Takifugu obscurus
to dietary garlic powder levels.
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R 159 ©(Soltan and El-Laithy, 2008), Shalaby
et al.(2006)S AR Ul 3%2] whs Euo] H7td
APRE AR Ul "ebdele] A$ WG, FE,
PER % SGRO A7} 74 =H3l&S sk
o ERE AR W 3%9] vhe £ES e AR
= AF% vd detyoks oA % S 7L
2 =22 9HE 0 m(Metwally, 2009), Abdel-Hakim
et al(2010)> AR U 3%9 vy EY Hube
U €2l ole] WG, FCR (feed conversion rate)
2 CF el wi-¢ 344 &7t es B
319031, Setijaningsih et al.(2021)& W ©ely]o}
S o vk FEN(10%kg feed weight)S 3%
A7kete] Fast Aak m37F ATl wls ol
°] WG % SGRo] 7 Wehat=s Barskoith

- 181 -



ol

WA oA FA7NEA(Oncorhynchus  mykiss)
B AR U 1.0% vhe EEe J7RS AR
TH8N= 4 o7 WG, FE 3! PERY
W (Nya and Austin,
2009), 3t vhE EUS ¢IFEE FEI AR
W E3stol Fas A3 AREs e AR
protein  44~45%, crude fat 14~14.5%,

10%, fiber 2~2.2%;
Company, Iran)®ll |3l FE ¥ WG7} =4 et
= A3E HStHAdinech et al., 2020).

2574 oAFQ JA(Cyprinus carpio)®] 735 At
2 W vkE B2HGP 0%, 0.5%, 1.0%, 1.5%)S 3
7¥ste] 871 A A Ad v A<l
Gpooll  wja  H7HeE37) A AHGPO.5, GP1.O,
GP1.5)°l] WG 9 FCR ©] ¥#gtow H7le 3
A AET Rk Aol }lgled Grls A

TolA TP E=E e dEidta sksit
(Chesti and Chauhan, 2018).

Lee et al.(2012)> vlE 0S5 oghEz &
sto] Abme| & = sterlet 1 dol(Acipenser
ruthenus)®ll 333t A% HAIAS APt A3}
u)| A 7LE Alge] HlE =

o

(crude

moisture crude Bezae

PER #t< HSITh 131?‘5 OH’TE gy ded
FEEY F7HE dueidlon, o7 Jdads
dF XEds FEzdeR FA st AAsh=
oS st Al Aol g S g
date] 2t Aol AgsteE 9s s, 4
ol o e duAdE AFESt] oRE
A7 A 7har s tHLee et al., 2012).

gy ol gt
At Ul vhE B 05% 2 1% W7 AtRE
o} +(Labeo rohita)?ll 573 A3} SGR U FCRO|
7k AR ATtk A gEA otk B
aEA 7HES A 2E AN e
i AR Qlell AbRe] Z1EAdo] wrobd 4= 9l
o] 7ol d&Fe mAA ke A]kekd
Cl(Freitas et al., 2001; Bampidis et al., 2005).

2 AFA YEUE <Table 2> A3

o3
PN
A3} @ Sahu et al.(2007)
s
of
2

whsol

759

ol

2

Tk gl oFollM Roix= A A
Fo] 200~250 g¢] oAATE Zte FES A
U vhs 22E 1.5% H7KGPLS)F A5 A
el &37h AT T2y AbR W 2.5%9)
5 2 H7KGP25)E UH7F AFE(GPO)SF R
Al HFE oAFTE AT B A QA4
o5t Aol & vpEhAl FF =T, oled ol
GP2.5 AYT9 ofe AFRE W I A
AbR AFHFOl A7) wEoltt.

2 Aol AMgH 72 AR AL dA F
B A FE AFEEE 9A AFRY] I
ol ZInketo] Al Aeolrh 2 AjeA
Ehk 200~250 g oAlTS Zs e AR U
#HA whE 2% H7F 55 WGSH SGRell 7]RE
oR g 2a ugd 39 2 2H(Fig 4) A
W L%E dehtoh F7HHel Ayt 2.
ROoE At E

N

o o

SRS

o
-
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