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ABSTRACT

ABSTRACT

Protein, calcium (Ca) and phosphorus (P) are important nutrient compositions for
aquatic animals. A 60-day growth study was conducted using ivory shell (Babylonia
areolata Link) with mean initial weight and shell length of 2.95+0.28 g and 2.06+0.10
cm, respectively, to evaluate the efficacy of six practical diets containing various
protein sources such as fish meal (FM), soybean meal (SBM), rapeseed meal (RM)
and beer yeast (BY) in different combinations, at a temperature range of 25-28 C and
the salinity range of 26-28. After 60 days, carcass compositions and immune indices
of ivory shell were analyzed. Then, ten isonitrogenous (39% CP) casein-fish
meal-based diets containing five graded levels of P (0.0, 0.5, 1.0, 1.5, 2.0%) for each
of two levels of Ca (0.0, 1.5%) were fed to ivory shell previously fed a basal diet
without P and Ca for 15 days. After 60-day growth experiment , growth performance,
carcass compositions, mineral contents and alkaline phosphatase (AKP) were
measured in order to determine the Ca and P requirements for ivory shell. Followings
are the major conclusions:

1 Studies on protein sources of Babylonia areolata Link

The result of carcass compositions and immune indices for ivory shell fed various
protein sources showed that Diet 1, feeding the protein sources coming from fish meal,
produced the highest crude fat, and geater than diets which partially replaced by plant
protein source, moreover, the crude ash of Diet 1 was significantly lower than other
diets (P<0.05). Crude protein, moisture and energy value were not significantly
different among all treatments (P>0.05). SOD and ACP activity were decreased with
the plant protein sources inclusion, and it implied that the plant protein source
inhibited the immune response for ivory shell, however, Diet 5 feeding protein
sources coming from a combination of FM, SBM and RM (1:1:1) attained progressive
improvement.

After various protein sources feeding trial, Diet 5 obtained the highest relative
weight gain (RWG) in test diets, and significantly greater than Dietl (P<0.05),

however, not significantly different (P>0.05) from other diets. Feed performance

I



ABSTRACT

showed the same trend as relative weight gain. Diet 1 and Diet 5 gave a significantly
better performance than the other four diets in relative shell length gain (RSLG)
(P<0.05). This study indicated that a combination of alternative dietery protein
sources with proper ratio was necessary to attain the best growth performance and
profit, furthermore, based on the analysis of the data of this study, we could determine
the optimal protein sources for ivory shell was Diet 5 which used the combination of
FM, SBM and RM (1:1:1).

2 Studies on calcium and phosphorus requirements of Babylonia areolata Link

After 60-day growth study fed different levels of Ca and P, the crude fat of ivory
shell was decline with incresing P levels, and the diet containing 0.5% P produced the
lowest crude protein. There were no correlation between shell mineral contents and
dietary Ca and P supplemental levels. Mineral contents of soft body were not affected
by difference of dietary levels of Ca, but the soft-body P content was increased with
the dietary P supplementation, furthermore, it had a negative correlation between
dietary P and the Zn and Mn contents of soft body. Alkaline phosphatase (AKP)
activity of ivory shell tended to increase with dietary Ca and P supplementation, and
the AKP activity was sensitive to the dietary Ca and P levels.

The growth performance and carcass compositions were not significantly affected
by dietary Ca (P>0.05). Under the present experimental conditions,there is no dietary
Ca requirement for ivory shell because the necessary amount can be taken up directly
from the rearing water. However, weigh gain rate (WGR) and relative shell length
gain (RSLG) were significantly affected by the dietary P (P<0.05),and there was
significant interaction between Ca and P (P<0.05), the diet containing 0.5%
supplemental P (total P, 0.64%) resulted in best growth performance and feed
performance. Based on the analysis of regression equation and mesured by the weight
gain rate, we could determine that the optimum total P requirement of Babylonia
areolata Link should be 0.64-0.97%, and the optimum calcium/phosphorus ratio of
the diets was 0.42-0.64:1.

Key words: Babylonia areolata Link; Protein Sources; Calcium; Phosphorus;

Immune
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1.1 ARMENFIENX

JiBE A A2 (Babylonia areolata Link) J&#AAzh41 T (Mollusca) - A&
(Gastropoda) . R4 (Prosobranchia) . /L H (Neogastropoda) . i
#5%} (Buccinidae) , A2ANE TG VRIS 3 DA B Pk i S A IS AL 2R 5
Y, EREAREE. FgilE. HARRESEE)Z 0. (B, i ExIgg. &
BRARARIE AL A A5 B ], S AR B AR A9 AR W8 Y58 H e, T T B 7 oK 3L
BRI, SEOURTY BEK, BT OO SRR S [N, TR
BUKARE G, ORISRy L AR XUR 2 . S8 H AL )
(RI 6 5, LR PR T4 508 1 AN R P P SR A AN 2, SRR i 2 =
R 5 A AR [, RS2 9 75 Dk, DRI T R 2R R A N TR B AT ) il 1
.

*
Japan

A

B 1.1 J5BEAR IR A
Fig.1.1 Thedistribution of ivory shell, Babylonia areolata L ink
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R R 2 TR 2R i v e T L (R K IR R, BT LB SE R (1 R AN o
(K TR E T VR 2 T 90 5 5%, BRI AR AR NURFRIE ) iz P Re, E s erh
TEMFFE )7 AR AR BT R AR KRN LR BELRIE 5 14 2 AR 2R XU
(Babylonia japonica), i T — {4l 70 4F4X (Yoshihara, 1957; Kajikawa, 1978),
S5 N _E L5 AT 4R W EE G 75 45 X2 (Babylonia formosae formosae) 118 Fh -
PEMIFRISER, PRI D) (B85, 1979; ENH], 1980 MIHTE, 1983;
Fenidk, T =6, 1984; XAHnm, 1984; HRARSC, 1991a, 1991b; Chiu & Liu,
1994) o UbAh, 2R IE AR S AE okt 75 BE AR KU\ T 75 58 R A 9 L AT AR K 1)t
(Chaitanawisuti & Kritsanapuntu, 1998, 1999; Chaitanawisuti %%, 2001) , 77
PEAR RT3 AT DU 1.1 s o E2, 700 A% KGR (R JASE A 5 58 FH PR AR
AR T AR N0 25, T 05 FHIC A DRk n] GE R AT, St AS v a6k G 1) H B LA
TR (1) BRI RA ], EPRUR A S SUR KA K8
18, MmN (2 FRIEAETGRIEL;  (3) ANyt D AL RN 50,
PSSR RBB IR e R VR R s (4) b Aris iR vE, 2RI AEDR] 5 28 ot
(5) ZEATJRPRYE, BN ARE o B TR MR L) AL TR H a4 KM A i
N E DR AR PR il J, A OB N LT A5 BDRs ) JF AR L A E 4T

TEEFRE MBI, AR LK IR ARl Rl A e s A, X E YR, B
P IR S0l B B ) T SRR S R o T AR IR R LA K = B ) — K, 55 B AR 5
SRR 5T A A2 3 A W) 50458 TR R 2 B S AR A R B TR 2 . AR
A~ S5 Ay S IR 3 B AL 7, 2 e 7K 7 B A K PR 1) G A
5, R TARL AL MR R IR 2y o AT SCHF R 7 B 23 IR} ) el v 2 (1 5R
Py IoE 37 RIGBIE T, H IR MR 2 17 A< KR L) A FRFE I A, ok 45 T B 2R
IR 5 DR RO RIE ) S (PRl A, DA R R4 BN LARDRIIC T o 28 KR
EDRHE P VA BB, AT HE SN AR R TR 8 I PR FR R 22 e o

12 k=S ERFEEFRTRIN

KPS A T B AR MR B AR VR N R A48 o B B 7K™
YA D AR, AR (D YR SEA R, BR L
LR AR (2) FTEK CREAHEND ;) RN fE R,
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(4) ZH N UAARS b ke BB FH 0 . PR FH R . S ie i M Rl -1 0
PURSE BATR R A ) 2 Dh R M 0T, 8 LA 150k E AR i, SO s i) A &
SARR EEAE, At LUAR (T SR — B2 /KPR R TR A 737 3))
WL IR, TR AR i 60% 45 45 (Akiyama 2%, 19992; Fleming 25, 1996) ,
S TR A PP oy v e S BN AR B IR AL 4 DRI, SRR s 7R
{H 285 IR I8 SR A TR HRIE 5 1R 0 SRR YT o HRTEE K= B gt e, A
M2 I ST (R SN WDRFR SCRAT RS, b DA i o T L TiES
ARk e A U L AR AN [ PR 7 = Bl s 25 4 11 8 AR R AR D i ANAR [+

T P A0S sh A LA DRI 7T L R = 0 A, (B R4
FEfh, B MRS, JF L2 O R L S 3 IR T, FRIE R
R o (R DG T AR R IR 8 FRAIE TR I P AMMIIRIES 20, H A AR A 455 (1997)
ORI 2R BRI AEDAR (1 5k e FNAEDRL AL (1 R A A 22 A0, VRIEREE (20060 KT
D7 BEZR BB DRL E 1 P SR B EAT, X ar %% (20060 56T AN R H KP4
BERE G 15 4% U A K e AAREL AR 52 I R 5T, BAJ% Zhou 5§ (2007) S5 TJ7
PEAR RRIE B 18 A 77 K FFT AT Zhou 25 (2007) AN 7l Jig i 7K T %6 5 B 45 XU
(KgAK PPRER FH 23 BT Al 1) 52 M B 5, AL B8 2 XGRS AN [i) 28 11 958 14 1) R A
FORWARIE . PRI, ASSEIG 128 75 5 25 IAMEOT 25l 2 (95 1 R AT IR, DA
FHTT AR RNBRELE S I R, h IR G R IC & TR B il

TEE TR, A ERYGE A S A KPS R K R, R Z
K= FRGE i FIORH B YRS TR T sRIR 2 00 . th P IR s T, SO
Jife 1) B 506 PRAR ARDRE AR AT T S ILE E AN T 2 SR AL : 3
PuvkeE AR TR AR AT B R

121 shPeEERIR

1. fauky

R & ILAE 5 2 2 H U8, DR A AR e PR A 1 8 i Pl 1 B R R A
i, 1 HIESSHEE LT EUR (Essential fatty acids:EFA) . W 4. 4it
TR I A RE . AR, AR AR LI R s, S AN, BT AR AR
PERIERY: AN AL, 0 b 8 A A R A 1) DAk A K S A A Sk R
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