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Effect of Dietary Glycoprotein Extracted from Porphyra yezoensis on
Growth Performance and Resistance against Edwardsiella tarda in Olive
Flounder Paralichthys olivaceus Juveniles
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This study examined the effects of dietary glycoprotein extracted from Porphyra yezoensi on growth performance
and resistance against the pathogenic bacteria Edwardsiella tarda in olive flounder. A porphyra-originated glyco-
protein (P) was extracted using sequential processes of water and ethanol treatment. P extracts were added to a fish-
meal-based diet at concentrations of 0.0, 0.5, and 1.0% (designated as Con, P, and P, ,, respectively). Fish were
fed one of the three experimental diets for 10 weeks. All fish groups exhibited over 96.7% survival during the ex-
perimental period. Results indicated that the fish fed diets containing P showed an increase in growth performance,
including enhanced weight gain, specific growth rate, and feed efficiency. An increase in insulin-like growth factor
(IGF-1) was observed in the fish fed the P, , diet, as compared to those fed Con. At the end of the 10-week feeding
trial, all fish were infected with E. tarda, and accumulated mortality was monitored for 8 days. Fish fed the Con
diet exhibited increasing mortality from day 3 to the end of the challenge test, whereas the mortality of P-fed fish
ceased at day 5. We suggest that supplementation with P-originated glycoprotein in aquafeed may increase growth
performance and resistance against pathogenic bacteria in olive flounder juveniles.
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Fig. 1. Purification of glycoprotein from Porphyra yezoensis.
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Table 1. Composition of experimental diets
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Ingredients (%)’ Diets

Con Pos Pio
White fish meal 65.6 65.6 65.6
Soybean meal 3.0 3.0 3.0
Wheat flour 19.9 19.9 19.9
Squid liver oil 55 55 55
Porphyra extract 0.0 0.5 1.0
Vitamin premix® 1.0 1.0 1.0
Mineral premix® 1.0 1.0 1.0
CMC 3.0 3.0 3.0
Cellulose 1.0 0.5 0.0
Proximate analyses (% dry matter basis)
Crude protein 51.9 52.0 52.1
Crude lipid 12.0 12.1 12.2
Crude ash 10.8 10.8 10.9

'Provided by Suhyup Feed Co., Kyong-Nam, Korea.

*Premix (mg/kg) : KI 250, MnSO, H,0 2800, ZnSO, H,0 2350,
vitamin K 225, biotin (2%) 3500, niacin 4850, calcium pantothe-
nate 11000, folic acid 2000, vitamin B, 1500, vitamin B, 2000,
vitamin B¢ 2000 and vitamin C 50000.
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Table 2. Proximate composition of Porphyra and its extract
Moisture Crude protein Crude lipid Crude ash Carbohydrate’
Porphyra 8.48+0.24 39.97+0.01 1.25+0.04 8.18+0.03 42.12
Water extract 9.5840.06 38.79+0.05 3.03+0.00 20.73+0.15 27.87
'100-(Moisture + Crude lipid + Crude protein + Crude ash)
Table 3. Growth performance, survival and feed utilization of olive flounder fed the experimental diets for 10 weeks'
Diets IAW (g) SUR (%) WG (%) SGR (%)? FE (%)* DFI (%)
Con 93.5:0.9 96.7+0.0™ 1576.0° 1.26£0.04° 82.8+4.7° 1.8£0.1™
Pos 93.3+1.2 100 174+3.6° 1.34£0.02° 91.1+2.8° 1.84£0.1
Pio 93.7£1.2 100 175+3.8° 1.35+0.02° 92.1+0.5° 1.91£0.1

"Not significant (P>0.05).

"Values (mean =+ SE of three replications) in the same column not sharing a common superscript are significantly different (P < 0.05).

*Weight gain = (final fish wt. - initial fish wt.)x 100/initial fish wt.

*Specific growth rate = [In(final fish wt.) - In(initial fish wt.)]x100/days of feeding.

“Feed efficiency = wet weight gainx100/feed intake.

*Daily feed intake = feed intakex100/[(initial fish wt. + final fish wt. + dead fish wt.)xdays reared/2]
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Table 4. Proximate composition (%) of the whole body in floun-
der fed the experimental diets for 10 weeks'

Diets
Con Pos Pio
Crude protein (%) 70.1 70.5 70.5
Crude lipid (%) 10.1 9.17 9.69
Crude ash (%) 16.0 15.5 15.8

"Values (mean=SE of three replications) in the same row not shar-
ing a common superscript are significantly different (P< 0.05).
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Insulin-like growth factor type 1 (IGF-1)2 A3#4& 213} 3¢
= Aslsbz el A2 A IGF-12 707119 ofn]icAto & LA
E]o] 9= single chain polypeptide®] Z4] 9 A|:Z 23} Z2]

o 1 RN
%5 thaket gl 47402 Holshz ARl Atolth(Spark-

Mk

man etal., 2012). 74 A= BojL S HA0 2 gt
wlo] 2220 Ao Fagh ATE = AR WA )
o, Z3+ Ao A= Chilean flounder (Paralichthys adsper-
sus)ol| A IGF-12} IGF-1 Recepter7} SR8 S A A| A H]
o5, & T2 FANE T8 TS oh= Ao ® HAE<S]
TH(Escobar et al., 2011).

o|Hef HiE AtolA= HA9 275 gejste] @ &
IGF-19] RH& 245191 ul A%9) %710] weh IGF-1o) 3
gro] gepA|= Aalr) B9 chNam et al., 1996). 1 ¢1Lo]| A]
T ARSSE PR @S A F ke A IGF-12 S74¢t Z3k(Fig.

2), thol Hlake] 7] EhI-S g sle] BHE ALRE 47
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Fig. 2. Insulin-like growth factor (IGF-1) activity of olive floun-
der Paralichthys olivaceus fed experimental diets for 10 weeks.
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Fig. 3. Accumulated mortality (%) of olive flounder Paralichthys
olivaceus for 8 days after the last feeding of 10 weeks. Fish were
infected by Edwardsiella tarda.
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