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This study investigated the effects of inclusion of pollock oil (PO) in the diet of broodstock on the egg and larval
quality of Walleye Pollock Gadus chalcogrammus. The experimental diet comprised of semi-moist pellets prepared
either with or without PO (control; Con). The fish assigned to each diet were fed to visual satiation (two meals per
day) for 12 weeks. Eggs spawned from both groups of fish were sampled during the spawning season (three months)
and the egg and larval quality was determined. Total egg volume, fertilization, and hatchability of eggs from the PO
group were higher than those of the Con group. Fatty acid composition of fertilized eggs was not affected by the ex-
perimental diet. Oleic acid, eicosapentaenoic acid, and docosahexaenoic acid content in larvae of the PO group was
higher than that in larvae of the Con group. These results demonstrate the beneficial effects of including PO in the
broodstock diet of Walleye Pollock, specifically on the quality of the eggs (total egg volume, fertilization, and hatch-
ability) and larvae (fatty acid composition).

Keywords: Walleye pollock, Pollock oil, Broodstock diet, Egg quality, Larval quality

N = B4 A 2719 A A ofu] Tl k] FR st
FAloV RO AL, AIAITH Aol RS TR 9] o
el v Gadiformes o 51 AR WY 5 A A Se) Faslek Aol ofslol B A1
o2 B4, osxd), Ws U ATk Tk Bel o Gors 2AS AJA, 25 8l B3} dojo] Qo] 2 ol
B "O‘H"j‘oﬂ B SHA sk Qlek = HE °‘H}°H‘1‘°1 = 1A= Aoz d#A UtK(Craik and Harvey, 1984; Wata-
A AAFEFS 1970 ] Zof+= ¢F SUHE oA} &2 LERT O LY nabe et al., 1984; Fernadez Palacios et al., 1995; Watanabe

19904t} Zube] o]g] AJAkao] §213] 1h4:5te] 20104y
o18) AL OF 108 of3h2 LhebtEH(KOSIS, 2019). 7
S of Sl 7 Q8] A ol A el e 852 ¢
Sho] e 4] 714 7fito] 2ika] o] Foix| 31 ek e oA
714 AN 18141 ofm] 2] 7)40] B

and Kiron, 1995; Izquierdo et al., 2001). w}2}A Ad-5-2] <1 THEl
A AN Hofol et mgo] 3 Aakton 2
o £.& Ahzo| o] WgHol,

= AR Y] A A& o] 79 2 Q& of| L R O &2 ARE-E| ], thal 2]
SAoln], B3] G4l ofu} ke W ol x)7h) ol gt el AR

*Corresponding author: Tel: +82. 51.720.2423 Fax: +82.51.720.2439
E-mail address: jchoi99@korea.kr
@ @ This is an Open Access article distributed under the terms of
@ the Creative Commons Attribution Non-Commercial Licens
S (http://creativecommons.org/licenses/by-nc/3.0/) which permits

unrestricted non-commercial use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Copyright © 2020 The Korean Society of Fisheries and Aquatic Science

https://doi.org/10.5657/KFAS.2020.0894

Korean J Fish Aquat Sci 53(6), 894-899, December 2020

Received 17 March 2020; Revised 7 May 2020; Accepted 12 November 2020

AR A9 AL AT, FAGTA, WEHATY, JAYED, 7
34(14), oAFRI(EA)

pISSN:0374-8111, elSSN:2287-8815



T A7P7E gE A Aboof A= g 895

= Aok g 4= 9l =2 Q3 o oA o] t(Lee and Kim, 2009; Ra-
himnejad et al., 2015). #7t ofy 2} 2] 22 2| G-AJHEMI-S: &
FHoHe it Aol A4 ulerRIo] B, A g4, &
2R3 85 34 U A oA FHolE Fasholes B,

2lo] AL 47} AL 3 Ajo] weo] FR3t o
< sl (Izquierdo et al., 2001; Tocher, 2010), eicosapentae-
noic acid (EPA, C20:5n-3)2} docosahexaenoic acid (DHA,
C22:6n-3)9} 22 n-34] 1= EEZ3FA|HAKN-3 highly un-
saturated fatty acids, n-3 HUFA) ¥4} o} 2} arachidonic acid
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2 ®H 315 v} Q1o v(Sargent, 1995; Furuita et al., 2007; Wil-
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oA Aet7) 371 A EE A7) 74A] n-3 HUFA7} 0.4, 0.8 2
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Y| sfjxto]-q-2] A7t A7) Bk v} 9lci(Fernandez-Pala-
cios et al., 1995; Lane and Kohler, 2006; Lewis et al., 2010).
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Table 1. Ingredients and nutrient contents of experimental diets

Diets
Con PO
Ingredients (%)
Commercial diet! 30 30
Frozen raw fish? 40 40
Potato-starch 14.4 7.4
Krill meal 13 13
Vitamin premix® 1.0 1.0
Mineral premix* 1.0 1.0
Vitamin E (25%) 0.1 0.1
Choline chloride (50%) 0.2 0.2
Vitamin C 0.3 0.3
Pollock oil® 7
Proximate analysis(% of dry matter basis)
Moisture (%) 52.0 474
Crude protein (%) 60.3 59.3
Crude lipid (%) 10.5 15.3
Ash (%) 13.6 12.2

'Commercial powder feed for eel was purchased from Purinafeed
incorporation (Seongnam, Korea). 2Composed of sand lance (25%)
and krill (15%). *Vitamin premix contained the following amount
which were diluted in cellulose (g/kg mix): DL-a-tocopheryl ac-
etate, 20; thiamin hydrochloride, 5; riboflavin, 8; pyridoxine hy-
drochloride, 2; niacin, 40; Ca-D-pantothenate, 12; myo-inositol,
200; D-biotin, 0.4; folic acid (98%), 1.5; p-aminobenjoic acid, 20;
menadione, 4; retinyl acetate, 1.5; cholecalciferol, 0.003; cyano-
cobalamin, 0.003. *“Mineral premix contained the following ingre-
dients (g/kg mix): NaCl, 10, MgSO, 7H,0, 150; NaH,PO, 2H,0,
250; KH,PO,, 320; CaH,(PO,)2'H,0, 200; Ferric citrate, 25;
ZnSO, 7TH,0, 4; Ca-lactate, 38.5; CuCl, 0.3; AICI, 6H,0, 0.15;
KIO,, 0.03; Na,Se,0,, 0.01; MnSO, H,0, 2; CoCl, 6H,0, 0.1.
Pollock oil was imported from American Seafoods Company
(Alaska, USA)
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Table 2. Fatty acid composition of experimental diets

Fatty acids (% in diet) Diets

Con PO
C12:0 0.02 0.02
C14:0 0.91 1.26
C15:0 0.04 0.05
C16:0 1.95 2.53
C18:0 0.23 0.31
C20:0 0.01 0.02
C23:0 0.04 0.05
C24:0 0.01 0.01
Total saturates 3.23 4.27
C14:1 0.01 0.03
C16:1 0.86 1.49
C18:1n-9 1.90 2.86
C20:1n-9 0.72 1.02
C22:1n-9 0.1 0.21
C24:1 0.07 0.13
Total monoenes 3.67 5.74
C20:2 0.02 0.03
C18:2n-6 0.28 0.40
C18:3n-3 0.09 0.15
C20:3n-6 0.01 0.02
C20:3n-3 0.01 0.02
C20:5n-3 1.14 1.74
C22:6n-3 0.91 1.27
Total PUFA 2.46 3.63
EPA+DHA 2.1 3.0
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Aol FA £4-2 SPSS Version 19.0 (SPSS Inc., Chicago,
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DHA, 1.27%)& 533t A&7} o 2 ALZ(EPA, 1.14% 4
DHA, 0.91%)E &&3 dd7-Ert 25k 4 TH(P<0.05).

Table 3. Quality of eggs from pollock Gadus chalcogrammus.
broodstock fed the different experimental diets during the spawn-
ing period

Diets

Con PO
Total egg volume (ml/day) 208+21.8 (n=90) 409+46.3* (n=90)
1.41+0.01 (n=90) 1.42+0.02 (n=90)
Fertilization (%) 50.941.24 (n=90) 62.515.03* (1=90)
Egg hatchability (%) 70.0+3.41 (n=30) 75.3£0.18* (n=30)

Egg diameter (mm)

Con, control; PO, pollock oil; PUFA, polyunsaturated fatty acid;
EPA, eicosapentaenoic acid; DHA, docosahexaenoic acid.

Con, control; PO, Pollock oil. Values are expressed as mean+S.E.
*P<0.05.
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Table 4. Fatty acid composition of the fertilized egg (% of total
fatty acid)

Fatty acids Diets

Con (n=12) PO (n=12)
C12:0 0.1£0.04 0.1£0.04
C14:0 1.9+0.05 1.9+0.03
C16:0 20.6+0.36 20.3+0.23
C17:.0 1.5+0.11 1.6+0.38
C18:0 2.840.06 2.80.10
C23:0 1.810.04 1.7+0.06
Total saturates 29.0£0.40 28.7£0.35
C16:1 4.1+0.08 4.2+0.05
C18:1n-9 16.4+0.28 16.31£0.29
C20:1n-9 1.2+0.03 1.3+0.05
C24:1 0.9£0.01 0.94£0.03
Total monoenes 22.610.34 18.5+0.32
C18:2n-6 2.2+0.06 2.2+0.12
C18:3n-3 0.6%0.02 0.6+0.02
C20:2 1.5+0.06 1.4+0.08
C20:3n-6 0.2+0.03 0.1£0.04
C20:5n-3 (EPA) 14.3+0.2 14.6+0.16
C22:6n-3 (DHA) 29.5+0.51 29.4+0.43
Total PUFA 48.2+0.67 48.3+0.51
n-3 HUFA 43.8+0.70 44.0£0.57
DHA/EPA 2.1+0.01 2.0+0.02

Con, control; PO, pollock oil; PUFA, polyunsaturated fatty acid,
EPA, eicosapentaenoic acid; DHA, docosahexaenoic acid. Values
are expressed as mean+S.E.

EPA®} DHA 3igo] =7 =te] 8o 2142 Ql Jak= v A=
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£0] =4 UEdTtHNg and Wang, 2011). E3F © 3 0]} ofn}
ol Z3r4-5 713t AlH ety Al(Danio reiro) o1 AL (EPA,
9.1% 4 DHA, 10.8%) &-g°] = 2% ol-3 27} AL=(EPA,
12.9% 4 DHA, 15.0%) sg5tt Ay oz =2 Aetef
I 73185 2 ¢ th(Jaya-Ram et al., 2008). Chilean flounder
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R4S SRS Sl shatolel Hpole] AR A ARE A=

Table 5. Fatty acid composition of the hatching fry (% of total fatty
acid)!

Fatty acids Diet

Con (n=10) PO (n=10)
C12:0 1.3+0.77 1.3+0.77
C14:0 0.940.50 1.5+0.13
C16:0 22.0+0.75 21.7+0.27
C18:0 9.6+1.07 9.5+1.08
C23:0 0.94+0.53 1.9+0.2
Total saturates 34.7+1.64 36.0+£2.06
C16:1 2.3+0.85 2.6+0.50
C18:1n-9 17.5¢1.73 23.3+1.16*
C20:1n-9 0.5+£0.47 0.94£0.32
Total monoenes 26.1+0.75 21.0£2.23
C18:2n-6 4.5+0.66 3.0£0.32
C20:2 ND 0.2£0.17
C20:4n-6 0.94£0.53 1.9+0.20
C20:5n-3 (EPA) 9.610.51 9.94£0.89
C22:6n-3 (DHA) 25.0+1.18 29.8+1.94*
Total PUFA 28.8+5.24 34.617.13
n-3 HUFA 24.4+5.30 31.7+7.38
DHA/EPA 3.1£0.03 3.4+£0.03

"Values are expressed as mean£S.E. *P<0.05. Not detected values
are indicated by ND. Con, control; PO, pollock oil; PUFA, poly-
unsaturated fatty acid; EPA, eicosapentaenoic acid; DHA, docosa-
hexaenoic acid; ND, not detected.
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