fm Check for updates

JFMSE 37(6), pp. 1305~1317, 2025 www.ksfme.or.kr
MY EAF, H37H Moz, SH138Z, 2025. https://doi.org/10.13000/JFMSE.2025.12.37.6.1305

AEY Y F(Punica granatum) T2~ ZF FAHE FH717}
Z3) 8- (Sebastes schlegelii) X112l A%, Algo]8A, A|ZA,
R4 L lysozyme S0l v X|= FIF

OIEHE - @3+ - ACHOI - AES - 2YS - IIEY - Y3 &+
JATYHSD(EY - 1D4) - BYS AT (ATA

Effects of Pomegranate Punica granatum Juice By-products Supplementation in
Diet on Growth Performance, Feed Utilization, Body Composition, Blood
Chemistry, and Lysozyme Activity of Juvenile Korean Rockfish Sebastes schlegelii

Tae-Hoon LEE * Hwa-Yong OH - Da-Ye KANG * Do-Hyun KWON * Young-Wook KIM -
Ki-Tae KIM" - Hee-Sung KIM*

Gyeongsang National University(student * *professor) * "National Institute of Fisheries Science(researcher)

Abstract

This study evaluated the effects of dietary supplementation with pomegranate (Punica granatum) juice
by-products (PJBP) on growth performance, feed utilization, body composition, blood chemistry, and
lysozyme activity of juvenile Korean rockfish (Sebastes schlegelii). Fish with an initial average body
weight of 15.2 g were randomly distributed into 50 L rectangular flow-through plastic tanks and fed one
of the experimental diets: a control (without PJBP) or diets supplemented with 0.5% and 1.0% PJBP
powder, each in triplicate groups. After a 56-day feeding trial, results revealed that dietary PJBP had no
significant influence on final body weight, weight gain, specific growth rate, feed consumption, feed
efficiency, and survival. Similarly, whole-body proximate composition (moisture, crude protein, crude lipid,
and ash) and blood chemistry remained unaffected by PJBP supplementation. In contrast, fish receiving the
diet containing 1.0% PJBP exhibited a significantly higher lysozyme activity compared with the control
group. Collectively, these findings suggest that PJBP can be incorporated into the diet of juvenile korean
rockfish without adverse effects on growth performance, nutrient utilization, and physiological condition,
while also enhancing lysozyme activity, and a supplementation level of 1.0% is recommended as optimal.
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<Table 1> Formulation and proximate composition
of the experimental diets (DM basis,
%) containing different concentration of
pomegranate juice by-products (PJBP)

Experimental diets

Con PJBP0.5 PJBPI
Jackmackerel meal 60 60 60
Dehulled soybean meal 10 10 10
Wheat flour 20.5 20 19.5
PJBP1 0 0.5 1
Fish oil 3.5 3.5 3.5
Soybean oil 35 3.5 3.5
Vitamin premix2 1 1 1
Mineral premix3 1 1 1
Choline 0.5 0.5 0.5
Proximate composition (%)
Dry matter 95.6 94.9 95.4
Crude protein 52.0 51.9 52.1
Crude lipid 13.6 13.3 13.8
Ash 12.7 12.9 13.0

'PJBP (pomegranate juice by-products) was supplied
from the local store. *Vitamin premix contained the
following amount which were diluted in cellulose (g/kg
mix): L-ascorbic acid, 121.2; DL- & -tocopheryl acetate,
18.8; thiamin hydrochloride, 2.7; riboflavin, 9.1;
pyridoxine  hydrochloride, 1.8;  niacin, 36.4;
Ca-D-pantothenate, 12.7; myo-inositol, 181.8; D-biotin,
0.27; folic acid, 0.68; p-aminobenzoic acid, 18.2;
1.8; retinyl acetate, 0.73; cholecalciferol,
0.003;  cyanocobalamin,  0.003. *Mineral  premix
contained the following ingredients (gkg mix):
MgSO,4-7H,0, 80.0; NaH,PO4-2H,O, 370.0; KCI, 130.0;
ferric citrate, 40.0; ZnSO,7H,O, 20.0; Ca-lactate,
356.5; CuCl, 0.2; AICl;'6H,0, 0.15; KI, 0.15;
Na,Se,0s, 0.01; MnSO4 H,0, 2.0; CoCl:6HO, 1.0.
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<Table 3> Growth performance and feed utilization
of Korean rockfish (Sebastes schlegelii)
fed experimental diets for 56 days

Experimental

_ Con PJBPO.5 PJBP1
diets

IBW!

15240.00 15.240.00  15.2+0.00
(g/fish)
FBW?

9+0. .80, e

(e/fish) 3594023  35.8+0.84  34.7£1.10
WG

20.740.2 20.6+0.84  19.5+1.1
(e/fish) 0.7+0.23 0.6+0.8 9.5+1.10
SGR*

1.840.01 1.840.05 1.8+£0.07
(%/day)
FC’ 25.6£0.60  23.7+1.10  24.1£2.02
(e/fish) .6£0. L. 142,
FE® 0.8+0.02 0.9+0.02 0.8+0.02
PER’ 1.6+0.02 1.740.03 1.6£0.04
CF® 1.7£0.07 1.740.02 1.840.05
VvSr’ 2.0+0.03 2.0+0.06 1.9£0.05
HSIY 3.4+0.16 3.240.09 3.240.21
Survival (%) 97.8£222  100.0£0.00  100.0+0.00

Values are mean of triplicate groups and presented as
mean+SE. The lack of superscript letter indicates no
significant differences among treatments. 'IBW, initial
body weight; FBW, final body weight; *Weight gain
(WG, gffishy=final body weight-initial body weight;
“Specific growth rate (SGR, %/day)=(In final weight of
fish-In initial weight of fish)/days of feeding trial x 100;
Feed consumption (FC, g/fishy=dry feed consumed;
®Feed efficiency (FE)=weight gain of fish/feed
consumed; "Protein efficiency ratio (PER)=weight gain of
fish/Protein  consumed, *Condition factor (CF)=fish
weight/total length’; *Viscerosomatic index (VSI, %)=100
x (visceral weight/body weight); '“Hepatosomatic index
(HSIL, %)=100 x (hepatopancreas weight/body weight).
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<Table 5> Hematological parameters of Korean
rockfish  (Sebastes  schlegelii)  fed
experimental diets for 56 days

Experimental Con PIBPOS  PIBPI
diets

AST' (UL) 84.041570 7474636  59.0+0.58

ALT? (U/L) 35745.61  383+7.97 3534291

T-CHO® (mg/dL) 185.0+37.22 204.7+13.30 205.3+8.45

GLU' (mg/dL)  51.748.09 51.7+11.84 60.745.04

(Sebastes  schlegelii) fed experimental
diets for 56 days
Experimental
. Con PJBPO0.5 PJBP1
diets
Moisture (%) 68.0+£0.10  68.2+0.07 68.1+0.07
Crude protein 175,003 17.4+0.15  17.740.20
(%)
Crude lipid (%) 9.9+0.03  10.040.12  9.9+0.09
Ash (%) 43£0.09  4.1£0.09  42+0.12

Values are mean of triplicate groups and presented as
mean+SE. The lack of superscript letter indicates no
significant differences among treatments.

AFSAY FEA] T EE X0 g
A} BA A3E <Table 5> UERHSITH
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22 FEe ARTs 4949 Aol7) ek
THP<0.05).

TP® (g/dL) 494043 374050  4.50.41

Values are mean of triplicate groups and presented as
meantSE. The lack of superscript letter indicates no
significant differences among treatments. 'AST, aspartate

aminotransferase;  “ALT,  alanine  aminotransferase;
ST-CHO, total cholesterol; *GLU, glucose; °TP, total
protein.
02 r
b
016 | .
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0.04
0
Con PIBP0 5 PIBP1
[Fig. 1] Lysozyme activity (U/mL) of Korean

rockfish  (Sebastes  schlegelii)  fed
experimental diets 56 days. All data are
shown as mean+SE of three replicates.
The bars assigned with different letters
denote that differences are statistically
significant (P<0.05).
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TH(Salem et al., 2019). Al-Khalaifah et al.(2020)]|
w2, AFRY 15 gkg doum palm (Hyphaene

gilthead sea bream (Sparus aurata)
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OlElZ -
thebaica) % A7t catfish (Clarias
gariepinus) oA U ZowA | 22 4 g)F
SheFo] EAT L Basigivt whEba o] g
AT AHRE9 Apol= ofF, A FAkEe T,
by FHl, H7F I T vhFsh acle] Qg
4 9l o W (Lizarraga-Velazquez et al., 2019; Lopes
et al.,, 2020; Hamed and Abdel- Tawwab, 2021),
A9 A¥= PIBP/F ZIEE o] ddai
ol g4 9 A% AHel FAA] FFe vHA

African

= :
ofFe e Aed 9 wWeF dHE
ot AlEY 2 AXEE &85 7(Chandra
et al, 2012), 3F FX7F A HeE Hlojd 4
T, A 7158 o= &l
2019; Khalafalla et al., 2022). o1 5
A7F el wE dAAAde] Wshs UERtA
okgrom, o] PJBP7} ZyuEEh o
A% s AsfeA &Sk
FAFHA AEA AETAlES A7 AR E ¥
woldls wl Xy E=r Xofo] dgte &
whz] oo A1 o7 UERdth(Lee et al, 2021). T
o vagesel g 242 dE 44
A4 5E RS AAE B
AR FFgFS vAA & Aew Hud
H}  §lTtH(Mohamed et al., 2021; Sadeghi et al.,
2021).
Lysozyme< i 2 FA4Hs 75 S FAl
ok, AAHAAA L o] wAYFAA
Q3% 98-S Frk(Saurabh and Sahoo, 2008).
Toll A PIBP1 A3+ tlzTel nls e
lysozyme ¥/d-& HGlow, o] PIBP W ¥
kst d5A e WoRd 8ol 7|t
ZAow AlmEth 4N dATeld Hug HdF
AHEol WY FH oade HEd I%E
(polyphenols, anthocyanins % tannins)] EA¢} U
AstA d#AHo] Q1o (Aguilar et al, 2017;
Singh et al, 2018), °]E5 $}HES FoA S5H
T A HAAS Az Agste]l WolA] W

tlo ok

(n]

23 - grtof| -

T A8} F-AFSHA, striped catfish (Pangasianodon
hypophthalmus)©| 3101 AFEU] 20, 40 2 80 gkg
rambutan (Nephelium lappaceum 1.) A2 L&
A7V E A9, lysozyme Ao F71sk Ao
B ¥ BF QlthLe Xuan et al., 2022). &k <o
Al AR AA 5 10 2 15gkg F7FHAS w)
T AR A3 JERE O Y (Yousefi et al
2023), Ax ¥ LS HJ7HE AR E ¥
g eata]ole} African catfish®] lysozyme &
ddE RoeF ByE #b QIrh(Rahman et al,
2019). ®H4A, Alsd] A ZFE(Passiflora edulis)
Ad 7F el whE ydEebvote lysozyme
4 W vEbA ghkth(Outama et al.,
2022). ¥ Aol zIE Kol Woles
F7vst7l flEl lysozyme 4 T8 ARE &

5z

oXx |
b o

o,

$HPOTE, FF G Welsty AR =
T T BHS B AN BIYS AT
Bet gk

=
23 FUF AT 2 Qs
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