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Sargassum Supplemented Diets on Growth and Composition
of Juvenile Abalone Hualiotis discus hannai
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To test survival growth of juvenile abalone, five different diet were constituted. Diet 1, the control,
was constituted with white fish meal (15 %), soybean meal (25 %) and wheat flour (25 %); diets 2,3
and 4 were constituted to replace each one of these ingradietns by supplementing Sargossum powder (upto
10 %) and the fifth one by Undularia powder. Survival of these abalones differed significantly. Diet 4
supported the fastest growth. There was no significant difference in the composition of these abalones

hence Sargassum can be used as a substitute.
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Table 1. Essential amino acid composition (% in protein) of dietary protein sources

Amino acid White meal fish' Soybean meal’® Wheat flour Sargassum Undaria
Arg 6.8 49 53 4.0 42
His 3.0 3.6 1.9 3.2 1.8
Ile 39 4.1 3.2 4.0 40
Leu 7.2 7.5 7.3 7.1 7.2
Lys 7.3 6.7 3.0 6.9 52
Met+Cys 40 1.9 3.3 2.8 3.6
Phe+Tyr 7.1 7.6 7.3 7.0 7.7
Thr 47 4.6 3.5 4.7 4.8
Val 47 5.0 3.6 7.6 51
Total 48.7 459 38.4 47.3 43.6

Steam-dried, Han Chang Fish Meal Co., Pusan, Korea.
*Dehulled, solvent extracted.
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Table 2. Composition (%) of the experimental diets

Diet number

Ingredient

1 2 3 4 5
White fish meal (69% protein) 15 5 15 15 15
Soybean meal (53% protein) 25 25 15 25 15
Wheat flour (20% protein) 25 25 25 15 25
Sargassum powder (21% protein) - 10 10 10 -
Undaria powder (20% protein) - - - - 10
Carboxymethyl cellulose 5 5 5 5 5
Squid liver oil' 3 3 3 3 3
Vitamin premix 25 25 25 25 25
Mineral premix’ 4 4 4 4 4
Sodium alginate 20 20 20 20 20
Choline salt' 0.5 0.5 0.5 05 0.5
Nutrient content (%, dry basis)
Crude protein 26.1 21.6 24.9 27.2 249
Crude lipid 4.8 3.2 4.3 42 43
Crude ash 14.5 14.8 15.6 14.8 159
Crude fiber 27 2.7 2.3 27 2.3
N-free extract’ 51.9 57.7 52.9 51.1 52.6
n-3HUFA® 1.0 0.7 1.0 1.0 1.0

"Provided by E-wha Oil & Fat Ind. Co., Pusan, Korea

*Vitamin mix contained the following amount which were diluted in cellulose (g/kg mix): L-ascorbic acid, 200; DL-
-tocopheryl acetate, 20; thiamin hydrochloride, 5; riboflavin, 8; pyridoxine hydrochloride, 2; niacin, 40; Ca-D-
pantothenate, 12; myo-inositol, 200; D-biotin, 0.4; folic acid, 1.5; p-amino benzoic acid, 20; menadione, 4; retinyl
acetate, 1.5; cholecalciferol, 0.003; cyanocobalamin, 0.003.

*Mineral mix contained the following ingredients (g/kg mix): NaCl, 10, MgSO0; - 7HO, 150; NaHzPO4 2H,O, 250;
KH:PO,, 320; CaHy(POy), - H2O, 200; Ferric citrate, 25; ZnSO; - 7HO, 4; Ca- lactate, 38.5; CuCl, 0.3; AlCl; - 6HO, 0.15;
KIO;s, 0.03; NazSeOs 0.01; MnSOs - H,O, 2; CoClz - 6HO, 0.1.

‘Sigma Chemical, St. Louis, MO, USA.

*Calculated by difference.

*Highly unsaturated fatty acids (C=20).
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2 ANOVA-testE A Al3te] Duncan’s multiple range test (P>0.05). =z, vl 71k E—X}‘ﬂ-g-i giAIg A7t 1552

(Duncan, 1955)2 A& 3 #7+e] 4942 $94F 5%l mgo & 7o Zol7t $igl (P>0.05), &8 =
A AR Ao 2 g @o*iﬂau}# 2 ke WAt (P<0.05).
ke uled Bk ojAlsh AT HE BIFES
Az ¥ 3% 1535 mgo & 71 Yghont zyohs FAIH o Kol
7k AL (P>0.05), &g EAPEo 2 oAl A TR

A e o, it 9 AEs RARle g 77 b Gkl (P<0.05).



- HeF

AN

Table 3. Survival and growth of abalone fed the diets for 130 days'

Diet Final mean Survival Weight gain Soft body wt. Shell length
number wt. (mmg) (%) (mg/abalone) (mg/abalone) (nn/abalone)
1 1612£27.2°° 8914.0 1174 +16.0° 987 +15.0 2441021
2 1621 +£15.8%° 95+1.3 1185+30.6™ 944127.3 243+0.12
3 1552+9.1° 91+14 1133+28.0° 947 +27.4 241%+0.13
4 1688+39.8° 94+13 1264+28.0° 1024+36.6 24.8+0.24
5 1535+51.8° 93+3.0 1114+31.2° 935+45.4 23.8+0.35
'Values (mean=+SEM of four replications) in the same column not sharing a common superscript are significantly different
(P<0.05).
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Table 4. Proximate (crude) composition (%) of the soft whole body"

Diet number Moisture Protein Lipid Ash
1 739%0.26 18.1+0.28° 1.89+0.186 1.76 £0.183
2 749+0.66 17.6£0.46™ 1.54+0.209 1.96£0.186
3 75.2%£0.86 16.7£0.33 1.95=0.246 1.66*0.171
4 75.3x0.77 16.9+0.39 1.87=0.201 1.74+0.230
5 745%0.32 17.1+0.22% 1.82£0.168 1.91£0.122

"Values (mean+SEM of four replications) in the same column not sharing a common superscript are significantly different

(P<0.05).

- 242 -



ARG RAR B B} 2RE

oA QAF7t Faslolol & Ao .
'oa,oaw AL AR Sl Q18 of 2, oy
< AR5 AR £ hAdoletn W
(Lee et al,, 1998b) Aoz A 77 uigAF =AW
(Lee, 1998)ol] 48531 Sick. o] Foll A A1 84 A o 2
P2 o] w2 9= tHFuE trypsin inhibitore}
Gk sl 247} 550l o] ol ol b o] &4
&N 5 91e % ohe} viE] 2z} e HAeotu]
o] ojoll vls) WA FAfrEle] glow, thFut Fo
phytic acidel] ZHslo] glo] 71 o] §Ao] 2 Hol
NRC, 1993). Lol B8}, Lee et al. (1998b)<]
Aol A A B2 o] Folu} 744 FA| oAl diFuhs
% ol g3ke Aoz veht A% Arg TFY A
ol F & g Aoz A7 2 n B AdelAE
it A Ee] A A o] c}i golx| e Ao ol BA
Wk 2 ol uhg tiRlsHE 2 ohs Amlioluh ghulal of
T Ak Slo] A 5’-4 Fe ZANAAY AR
e @ 1A]7) =0 oz Az
3B Aol ohFug e 2o 2 g AYT
4] Er”ét 4% AR EIol HETsh ulsd AoR
Yt el R ohe gast w s e o
mAe] & Aoz A7t 22} vl ke obr
Bl s e Peke] k] whRell Al go s A
A gk EAE Ayt RoE ZAAQL o]<o] Yyl uiE
of ofel] th3t A% Hulelop & Zlojct.
E Al wigAge] 72 Ay
(1998c)2] H 22 uledo 2 sto] 10% 2] BAE e v
T2 dAlslel AR S Al or, Zabihg 10% o] 4
A7 el AR Aol EA7E AR, dg4E 24 F
< 3Eslte] B ulf, 10% B =0 2t H7h7t vhgka sl
T kgl
o]xkg] At g He] ZA li'l—
o2 ol gH e

N

oo my 2
2 flo

°
A rlo

1

3ol = 7

Li

.

0

d

S Lee et al.

A oA B Aol
g % = ARk 2eln 4§
b AR A% Wb Ee) Bbe 2
A AR ARG S8 DY MRS FH AL
4 Wk E A 5 glo] AR A I ol HEY £
Zool 7ol 5 Qg Aoz Brkdvk

Q.8
A2

2 g o] &57] ¢

9_¥

fo

|AE =

AR AN G WEAE LA 2R 0] 8

Aol 443 Aol Ve 3

Ak7) Sheted AR o3, viFHt 9l £ujig A
ho & 7bzH 10%4) A st 5 8 A Zsho] HFAE
428 mg] A ES g o Agd b o 2 13097 A
SAYSA ) WEES 8I~B%E BE AT ollA] %
33 AFNE Aok TFFS &NES ZAEeE diA)
& AY77h 2T} thFuhe Zabk oAl AT
f-2lal A =gt o (P<0.05), o] & Bajuto 2 chiAgh A
e Mg 9} Zho] & Kol A gkt (P>0.05). 7HAF
o 4%, BB} A PFe ARTI) A2 FAH}
glglow (P>0.05), thid Fe Yzl b3 e
ke Bglot ol R BApbe 2 ulAls AT fo
A7h A3} (P>0.05). 919} 2Ho] 243 f AR ol o) ol
U &g 7b7h Bapte g 10% FE oA o glo]
A5 igAEe] chiddo] Wit gobs ARAR 5
V& AeE JdhEet

N

=]
Soltl Y EALAT AL ] Q7] A

pus

AOAC, 1990. Official Methods of Analysis. 15th ed. As—
sociation of Official Analytical Chemists. Arlington,
Virginia. 1298pp.

Duncan, D. B., 1955. Multiple-range and multiple F tests.
Biometrics, 11 :1-42.

Folch, J., M. Lees and G.H.S. Stanley, 1957. A simple me—
thod for the isolation and purification of total lipids
from animal tissues. J. Biol. Chem., 226 : 497-509.

Jee, Y.J., SK. Yoo, S. Rho and S.H. Kim, 1988. The stock-
ing density and growth of young abalone Haliotis
discus hannai Ino cultured in the hanging net cage.
Bull. Nat. Fish. Res. Dev. Agency, 42 :59-69.

Kim, B.H., S.M. Lee, C.S. Go, J.W. Kim and ].I. Myeong,
1998. Optimum stocking density of juvenile abalone
(Haliotis discus hannai) fed formulated diet or macro-
algae (Undaria). J. Korean Fish. Soc., 31 : 869-874.

Lee, S.M,, S.J. Yun, K.S. Min and S.K. Yoo, 1998a. E-
valuation of dietary carbohydrate sources for juvenile
abalone (Haliotis discus hannai). J. Aquacuit., 11 : 133-
140.

Lee, SM,, S.Y. Yun and S.B. Hur, 1998b. Evaluation of

- 243 -



dietary protein sources for abalone (Haliotis discus
hannai). J. Aquacult., 11 :19-29.

Lee, S.M., Y.S. Lim, Y.B. Moon, S.K. Yoo and S. Rho,
1998c. Effects of supplemental macroalgae and spi-
rulina in the diets on growth performance in juvenile
abalone (Haliotis discus hannai). ]J. Aquacult., 11:
31-38.

Lee, S.M. and H.G. Park, 1998. Evaluation of dietary lipid
sources for juvenile abalone (Haliotis discus hannai).
J. Aquacult., 11 :381-390.

Lee, S.M., 1997. Effects of dietary lipid source and water
temperature on nutrient digestibilities in juvenile and
adult Korean rockfish (Sebastes schiegeli). Kor. J.
Anim. Nutr. Feed., 21 : 381-390.

Lee, S.M., 1998. Evaluation of economical feed formu-
lations for abalone (Haliotis discus hannai). J. Aqua-
cult., 11 :159-166.

Lee, S.M., 1999. Development of nutrition and practical
feed for abalone (Haliotis discus hannai). Proceedings
of the Fifth International Symposium on the Efficient
Application and Preservation of Marine Biological
Resources. pp.33-43.

Lee, SM.,, C.S. Park and T.S. Go, 1999. Effects of for-

- mulated diet and macroalgae (Undaria) on growth and
body composition of juvenile abalone (Haliotis discus
hannai) cultured in different shelter type and water
temperature. J. Korean Fish. Soc., 32 : 284-289.

Mai, K., J.P. Mercer and J. Donlon, 1995a. Comparative

F- 385

studies on the nutrition of two spescies of abalone,
Haliotis tuberculata L. and Haliotis discus hannai Ino.
IV. Optimum dietary protein level for growth. Aqua-
culture, 136 : 165-180.

Mai, K., J. P. Mercer and J. Donlon, 1995b. Comparative
studies on the nutrition of two spescies of abalone,
Haliotis tuberculata 1. and Haliotis discus hannai Ino.
II. Response of abalone to various levels of dietary
lipid. Aquaculture, 134 : 65-80.

NRC (National Research Council), 1993. Nutrient re—
quirements of fish. National Acad. Press, Washington,
D.C. 114pp.

SPSS Inc., 1997. SPSS Base 7.5 for Window, SPSS Inc.,
444N. Michigan Avenue, Chicago, IL, 60611, USA.

Uki, N., A. Kemuyama and T. Watanabe, 1985a. Devel-
opment of semipurified test diets for abalone. Bull.
Jap. Soc. Sci. Fish., 51 :1825-1833.

UKki, N., A. Kemuyama and T. Watanabe, 1985b. Nutrient
evaluation of several sources in diets for abalone,
Haliotis discus hannai. Bull. Jap. Soc. Sci. Fish., 51

: 1835-1839.

Uki, N., A. Kemuyama and T. Watanabe, 1986. Optimum
protein level in diets for abalone. Bull. Jap. Soc. Sci.
Fish., 52 :1005~1012.

Viana, M.T., L.M. Lopez and A. Salas, 1993. Diet devel-
opment for juvenile abalone Haliotis fulgens. Eval-
uation of two artificial diets and macroalgae. Aqua—
culture, 117 : 149-156.

- 244 -



