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Effects of Dietary Herbs on Growth and Body Composition
of Juvenile Abalone, Haliotis discus hannai
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Three feeding experiments were conducted to investigate the effects of herbs (Obosan-C or Obosan-O) as an additive in formulated
diets on growth and body composition of juvenile abalone (Haliotis discus hannai). Three replicate groups of abalone initially average
weighing 206 mg, 827 mg and 432 mg were fed the each one of experimental diet containing 0% or 1% Obosan for 10 (experiment
1), 7 (experiment 2) and 19 weeks (experiment 3), respectively. In addition, an imported commercial diet for abalone was also
employed to compare growth performance of juvenile abalone. Weight gain of abalone fed the diet containing Obosan-O was
significantly (P<0.05) higher than that of abalone fed the control diet in the experiment 3. Moisture, crude protein and ash contents
of soft whole body were not influenced by dietary herbs (P>0.05), whereas crude lipid content of abalone fed the diets containing
Obosan-C was significantly (P<0.05) lower than that of abalone fed the control diet in the experiment 2. The results indicate that
Obosan-O as an additive in formulated diet can improve body growth of juvenile abalone.
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(Mai et al, 1995) A¥7t =& AASADG (Table 1, 29 3).
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Table 1. Ingredients and proximate composition of the experi-

mental diets (exp. 1)

Table 2. Ingredients and proximate composition of the experi-
mental diets (exp. 2)

Diets Diets
Control Herb-C Control ~ Herb-C~ Commercial

Ingredients (%) Ingredients (%)

White fish meal 15 15 White fish meal 5 5  Closed formula
Soybean meal® 25 24 Soybean meal® 45 4
Undaria powder 5 5 Wheat flour 13 13
Wheat flour 20 20 Herb-C’ 0 1
Carboxymethyl cellulose’ 5 5 Undaria powder 5 5
Herb-C* 0 1 Squid liver oil* 5 5
Squid liver oil’ 3 3 Vitamin premix’® 25 25
Vitamin premix® 2.5 2.5 Mineral premix® 4

Mineral premix’ 4 4 Sodium alginate 20 20
Sodium alginate 20 20 Choline salt’ 0.5 0.5
Choline salt 05 05 Proximate composition (%, dry matter)

Proximate composition (%, dry basis) Crude protein 303+02 330
Crude protein 304103 Crude lipid 61101 20
Crude lipid 44101 NFE® 48.7
NFE? 482 Crude fiber 36101
Crude ash 143+0.2 Crude ash 113102 19.1
Crude fiber 27201 n-3 HUFA® 12
n-3 HUFA’ 1.0

'Produced by steam dry method, Han Chang Fish Meal Co.,
Pusan, Korea.

?Dehulled and solvent extracted meal.

*Sigma Chemical, St. Louis, MO, USA.

“Obosan for carnivorous fish feed, provided by Sung-Am Co.,
Seoul, Korea.

Provided by E-wha Qil & Fat Ind. Co., Pusan, Korea.
*Vitamin mix contained the following amount which were
diluted in cellulose {(g/kg mix): L-ascorbic acid, 200; DL-a-to-
copheryl acetate, 20; thiamin hydrochloride, 3; riboflavin, §;
pyridoxine hydrochloride, 2; niacin, 40; Ca-D-pantothenate,
12; myo-inositol, 200; D-biotin, 0.4; folic acid, 1.5; p-aminobe-
nzoic acid, 20; menadione, 4; retinyl acetate, 1.5; cholecalcife-
rol, 0.003; cyanocobalamin, 0.003.

"Mineral mix contained the following ingredients (g/kg mix):
NaCl, 10, MgSO.*7H,0, 150; NaH.POQ,*2H,0, 250; KH,PO,,
320; CaH, (PO.), H,0, 200; Ferric citrate, 25; ZnSO4*7H:0,
4; Ca-lactate, 38.5; CuCl, 0.3; AICl;*6H,0, 0.15; KIO;, 0.03;
Na,Se0;, 0.01; MnSO4 H,0, 2; CoCl'6H,0, 0.1.
¥Nitrogen-free extract calculated by difference (100-crude pro-
tein-crude lipid-crude fiber-crude ash).

°Highly unsaturated fatty acids (C220).

g z2AbEe A 1% 8 giF oA egstgd. AF 13 24
NeE A4 JFL2 Obosan-CE, A8 394 E Obosan-Co #
A4 o] F &9 Obosan-05 27t Avlstgct AdYes F4E
9 WA n-3 HUFAZY 9% 348 274 48, 34
AZ GUMIEFS 47 H7ietd Atgd %47t 1359 8
T 252 390 (Lee, 1999). & A3Aze 485 & £33
3T ETE 100g B B 100gS JHetn ohA) £ 3 ke
5%9 dAstzdg #8499 180 g7 EUMYEFS THEL
2 A8ANA 188 AYFAd 4 015cmol 1cm Aol HE
2 22 A8 AYAEE Ao AxY F YF B (-250)

'Imported from Russia, contained 150 ppm ethoxyquin.
#?Same as Table 1.

Table 3. Ingredients and proximate composition of the experi-
mental diets (exp. 3)

Diets
Control Herb-O Herb-C Commercial

Ingredients (%)

White fish meal' 15 15 15 Closed
Soybean meal® 25 24 24 formula
Herb-O* 0 1 0

Herb-C* 0 0 1

Wheat flour 25 25 25
Carboxymethyl cellulose 5 5 5

Squid fiver oil’ 3 3 3

Vitamin premix® 2.5 25 25

Mineral premix’ 4 4 4

Sodium alginate 20 20 20

Choline salt® 0.5 0.5 0.5

Proximate composition (%, dry basis)

Crude protein 29.1+02 40.1
Crude lipid 45+0.1 58
NFF’ 492

Crude ash 145101 115
Crude fiber 27+01

n-3 HUFA" 1.0

"Produced by steam dry method, Han Chang Fish Meal Co,,
Pusan, Korea.

2471 Same as Table 1.

*Obosan for omnivorous fish feed, provided by Sung-Am Co.,
Seoul, Korea.
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£z oL 48 13 204 € 100824 AE 3904 700}2]
A Ao wixEge Al A8 BF 7 Algg kR oz Ay
12 10577, 48 22 133, 49 3& 1957 44 A% 493
Aok Aae 29 13 4 APFzen 3~4g A F935 1, 91
g A3 g Alg g9 A AN 4 48 £29 F
FHFE JL/min2 FFFALY, AHS7IZE F9 HA42L 47
13.5+137C (A8 1), 22409C (23 2) 2 2051036C (B3
el EAL A A7y AYvid 48 AFA 10081,
A4 238N 4 F20 £4¥ 4839 AAE AER T
o Q% 23 (-750)37 4 2AY B3E 23 F M4

vE welsel QuAES BASD.
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224 U SAAz
AP D AE 7HAE ] A E-E AOAC (1990) 9] Mol
el FAg e, 2dWA (NX625)2 Auto Kjeldahl System
(Buchi B-324/435/412, Switzerland) & AH8-3te] 43843, 24
W2 ether® AHE-3t F&3tgon, £EL 105CY dry ovendl
A 24N B AR F ZASAT 2 E-L S50C9 3tz
A T A F FFEAc 285 24 HE Automatic anal-
yzer (Fibertec, Tecator, Sweden) 2 ZtZt #4351 gic} A9 A
b 24L& Folch et al. (1957)9 Ho} whet A2 F&319
14% BF;-methanol (Sigma, USA)2 X|¥4t& methylation?) 31
%, capillary column (HP-INNOWax, 30 mX0.32 mmX0.5 ym,
UsA)el 428 gas chromatography (HP-3890 II, USA) 2 &4
Bt

A7 FAAYgE 498 12 ttestS, 48 29 32 ANOVA-
testS A3 2277 95% A Duncan’s multiple range test
(Duncan, 1955)2 %39 F94& SPSS (SPSS Inc, 1997)
programs AHEEte] AAYR, BE A g2 uEe Yo+
EFAZ EAEAT

Z ot

ZRE gl FAL AHANE & v AVAZ FogA
(olBAD e 8% & AR d3 389 2H 4 S AYs
AFE Tables 4, 59 60 EA BT WA AE 144 HTAF
206 mge] AAEE Aoz 7} AlEY 3FHEo R 1057 AHS 4
&3 A3} (Table 4), HE&E Ao)7} YAk (P>0.05). Obosan-C
A7Vt F5%, 7HARFE 2 4% 4%l 242t 122 mg, 169 mg
2 141 mmZ e} 279 104 mg, 161 mg 2 13.5 mmE T} o
Y gFEgod frofake fdT (P>0.05). HEAF 827 mgy
ARE HFo2 757 A% 483 48 29 2 (Table 5l
ME BEEL 97% o402 A8 Zo]7t ¢ Th Obosan-
C A7 AF 2 43 4% g5 WxFRG tda Y3 F
A Jehidoy dzrd fo3e ddd (P>005).

Table 4. Growth performance of abalone fed the diets for 10
weeks (exp. 1)'

Diets
Control Herb-C
Initial av. wt. (mg) 204+ 3.7™ 208 6.0
Weight gain (mg/abalone) 104 + 14.7% 122+249
Survival rate (%) 84+ 6.0™ 83+ 53
Soft body weight (mg) 161 £10.7™ 169+ 146
Shell length (mm) 13.5+0.25 1414031

'Values present mean £ SE of three replications.
*Not significant (P>0.05).

Table 5. Growth performance of abalone fed the diets for 7
weeks (exp. 2)'

Diets
Control Herb-C- - Commercial
Initial av. wt. (mg) 848 +345™ 802+155 8111226
Weight gain (mg/abalone) 575+182% 604+393 6234393
Survival rate (%) 97+£06™  98+20 98+ 1.1
Soft body weight (mg) 813+37.1™  850+351  860£513
Shell length (mm) 208£022% 223+016 2184031

'Values present mean + SE of three replications.
*Not significant (P>0.05).

Table 6. Growth performance of abalone fed the diets for 19
weeks (exp. 3)'

Diets
Control Herb-O Herb-C  Commercial
Initial av. wt. (mg) 46+439% 4048  MI£266 4274210
Weight gain LI60+123° 1339+ 118° 1208+862% 1234+ 27,1

(mg/abalone)
8529 95443 8829 91+14

Survival rate (%)
Shell tength (mm) 243+0201* 2524049 241+051® 243+032®

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

“Not significant (P>0.05).

A% 432mgd AAE PR 195 F7)AHE AET 49 3
(Table 6)N M2 HEE&L Obosan-0E H71g HAPF7} 95% 2
P27 85280 53 AFE Bgoy 473 fodAe
AAD (P<0.05). Obosan-0F A7t 48+ AF 2 44 4
2o 47 1339 mg 2 252mmE YeEh} dE27Y 1160 mg 2
243 mmEct F43HA &kt (P<0.05). Obosan-C A7} FE o
ZFRG Ao i FFdR oy SAFA Aole AT (P>
005). 282 49 29 394 AN#HAEY AFE}S dETFY
shofA] HrhTet Aolg vepiA skl

A48 F54 AE AR £E dAd 2 32 F§F (Table
NS Z AgelA sFA At dz27d Zol7h A
(P>005). 7F3%e A #§FL AY 2014 Obosan-C A7t
ABAET} 14~15% 2 hET9 1.7% 20 fo8A e g B
A (P<005), 2 9 AelA A g3 Fole AFHA L
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Table 7. Proximate composition (%) of the soft whole body'

Diets Moisture  Crude protein Crude lipid Crude ash
Exp. 1
Control 768+ 1.00™ 1541094 131009 3.0+006™
Herb-C 770£014 152+010 121045 281010
Exp. 2
Control 7574083 172£027°  17+£006° 24+005™
Herb-C 760+031  173+017° 152003 234002
Commercial  75.5£046 159+042° 141007 244002
Exp. 3
Control 739+026™ 181+£028 19018 18+0.18*
Herb-O 758£060 179%£021  15+018 201004
Herb-C 7521022 174%041 172028 20+021
Commercial 745073 174051 172021 191014

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

*Not significant (P>0.05).
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ojx, ¢uF 459 HY HME HAZEAor T IHAM ¥
HYNAM AE2HE FHEY AAHA wFAE 24 (Lee
et al, 1998a,b; Lee, 1998)c] A& T3 dAHNLH, 53] 3
A Ae nejde] dddoz offd T v &g B
gt 49 29 394 AlE 2 A7 O E dRALZEY AR
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olg)d AAXHA WFAE MLFY FA ¥ oF9 FAE
HARN 7 G771 Bastth $AFY 4FE FAANTAY oA
o FAE MAATE AEY AR AAE FHEFe R oA
g dE Y A4 F& 2ty AR fQUEFHT e EH
U AR At Qg AR AdHe 488 Aad At
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59 47 7159 A2ELE PNAGL BIHY AT (Na-
kagawa and Kasahara, 1986; Nakagawa et al., 1985; Satoh et al.,
1987; Yi and Chang, 1994; Yone et al, 1986), }3E v §AlR

o ox & = o df
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dz oledt HFo 2 ZhE HEFE Hristd 2 EHE FA3
Adom (Lee et al, 1998c), A4 vz Assz o
(Lee, 1998). £, HZole F4HAE ALE H7HAIZ o] &317] 9
gto] 2 AE A v 9l (Jang et al, 1992; Tanimoto et
al,, 1993; Kim et al,, 1996; Kim et al., 1998c; Hwang, 1999; Kwon,
1999; Lee and Lim, 2000), oAl HF Ata7l oj79] A&E,
AR g AW g dd9E S EUAdn FYh o5 dF F
N gt E F F2xayd 2249 titerpenoid saponinA & U
%9 glycyrrhizing AF3 AW AYHE FAA L, §FL A
AA7IE, 7713 79 29Y & SAAITT Basgch &
A3 WALz A7tE kA (oBB)e oln] ¥A, YdE
ghmjol P 2o AtEo] HZPAMEAM 1 AFol ZAld Aol
(Kim et al,, 1996, 1998¢; Lee et al, 1998d; Lee and Lim, 2000),
o|EY AF AT o3 ojHe ofFo AFE FAAIL
£3& AT F e AF As FAVIREAM &%E 7Rda
289 B Az HAdd el ta Ho)§ HYAT
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AAatgoh HEAF 206 mg, 827 mg 2 432 mgd) FAEL o4
o2 AEF Bz 744 1057 (B8 1D, 177 (B8 2) ¥
1957 (49 3) AMS Ade 27, 28 dgdX A&EL 29
7F ik (P>005). B& A¥elA Obosan-C H7H79 AF B
4 AL 2T F9% AolE HolA FRAT, HIAF
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2 gEe 7 2o dobA bl gz ke Aolvt N
oy Ay oA AE 7R M)A &FL Obosan-C 7M7)
Wz7RY fA3A w2 & B4d (P<005). o149 ARz
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