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Binder on Formula Feed for Abalone

(Haliotis diversicolor supertexta LISCHKE)

Ch'iu—Yen Lo and Mao—Song Chen

Gracilaria is used as the main feed for culturing abalone ( Haliotis diversicolor
supertexta LISCHKE ) in Taiwan. But the formula feed becomes more popular than
gracilaria because the latter is hard to preserve and its production is limited.
Jince a good formula feed should be stable in water, 10 binders are adopted for
sreparing 10 kinds of formula feed and the ANOVA method is used to éompare
their loss rates with either dryin.g temperatures, soaking time or the loss rates
sf crude protein.

The feed to which sodium alginate is added ahd soaked in calcium chloride
solution gets the loss rate of 129% after 24 hrs, being the best of all , while the
one added gluten gets 289%, being the next. The loss rate of feed is in positive
relation to the soaking time ( P< 0.001). Various drying temperature makes no
significant difference (P>0.05) to the feed cohesion. The following equation
shows a linear correlation between the loss rates of feed and protein : Y=0.3617

4+0.5138x (n=21,r=0.99).
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#I %P ( Carrageenan ) ~ ¥ # B8 ( Sodium alginate ) ~ %P E it ( Carboxymethyl
cellulose ) ~ Bk ( Methyl cellulose ) ~ %5 ( Gluten ) ~ BBE ( Pectin ) ~ BB (
Gelatin ) ~ FIRI{&B ( Arabic gum ) -~ R ZE &k ( Hydroxyethyl cellulose ) ~ ¥ LD ER A
B ( Tragacanth gum ) SREH @ LAFEARY X a — 8K ( a — Starch ) o
= HE o |
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Table 1 Feed formula and preparation methods

1o

&

o

BEAEER (%)

Mixed ratio B &
LRk a - B BB preparation
Binder a - starch Fish meal
X E B H 5 10, 85  R&BHA% > tnsoml KEREE
‘Sodium alginate R SRR (10 X 10 X 1mm?
) BE 5 BEAS 20 B B (
70 ~50~30°C) &% ET2 =%
2°CH Mo
Mix well, knead with 80 ml
. water,cut into flakes ( 10 X
' 10 X 1mm?® ) s soak in §%CaCl,
solution :foAr'ZIQ seé, dry and
preserve at 20 = 2°C after
drying at 70 ~ 50  30°C o
. i % 5 10 85 BA/BEH% » tn 80 ml K ERE HEE
Gluten N , R SRR 5 ~ 10mm, 2.0
S A 5 10 85  m/n &ZER 0 BB ( 70~ 50~
Carboxymethyl cellulose , | 30°C.) % BT 20 £ 2°CHHo
B 5 10 85 . Mix well, knead with 80 ml
Methy! cellulose . water, press through pellet
BBH 5 10. . 85" machine , pellets size 5~ 10
Pectin mm .lengh and 2.0 m/m in
RZEB 5. 10 85 diameter, than preserve at
Hydroxyethyl cellulose | 20 + 2°C after drying at 70 »
' 50~ 30°C.o’
AR Y 5 10 85  BEBOE Ik 80 ml 5 KK
Carrageenan ' _ o BERG® 2~6
-1 0 1 5 10 85 Mix well, knead with 80 ml



Tragacanth gum . ‘ . boiling water then follow

9. R a8 5 . 10 . . 85 - the same process as in No,
Arabic gum 2~6.
0. H B 5 10 . 8 BB 80ml KB »
Gelatin . ABEBaZ a-BHREY %
‘ : BERIRR 2~ 6 o

Melt gelatin in 80ml boiling
water, add well - mixed a —
starch and fish meal, than
follow the same process as
in No.2~6 ¢

uiﬁﬁe:xt%ﬁ ﬁﬁﬁiﬁﬂ Ez@ﬁﬁ%%ﬁd\ﬁﬁs( 5.5%X 5.5x5.3cm®, 15mesh ) &F
500 mg ZHAReR > 1030 ml K 0 BB 6 ~ 12 - 18 T 24/EE 0 REH A EPSZ@H b
105 +5°CEBEERRABFANE o A 4

EASRAE  ABRRANNEERTERNTEE S » £EEA ( 105+ 5°C ) B4 /6 > K
&&Fﬁmﬁﬁﬁ(D%wmmr)¢ kﬂ&ﬁi REBEEEE  FAEMHERNSAS
- EREe

PN E S ERE | E kR 2 R R BA SFE F& Kjeldahl #& © RIFE o
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BREKTHEELEREBA EEZ BHERET -
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ERRNR
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KFECHOEERBA (T VY ) BRIHERES » FERUNALEN RN ELER
FEEHA BEATAAEREBRA 2 B » 5B BENKAKE ERBRNF —BE M » AL
HABGRRIELRSE  FURANEXPHRCHESEE - BHEXFNBARVEKBENER
Ll 10 SOk EME R AN 0 SREBREE Y LIEERNIBN 5 %ELFE KB ( Calcium chloride
solution ) &1 20 B » EKPBER 24 NES 12 % 5E » WHEKDB LR 18 /\EH 17%

24 /s AU 28 % » HARAVKEE MO BOE R R £ » WAE 6 M RAE 10~30% ME2

ﬁkiﬁﬁiiﬁﬁfsﬂﬁﬁﬁﬁﬁﬂn °
TR EENEREE ZME

ERBERGORE  BERESRS T IMER WIREZLE T - ﬁﬁ*&fﬁﬂﬂ%ﬁﬁg

ZHMtk BEESVER (NXR3 ) BrdBEREEREEEMEEREZR (P> 0.05 ) »
- EREE B S AU AR R RIA BEVERYE (P<0.001 ) °

S EEBARREERS BB ER &
R AW EE &Em*&%ﬁ%$ﬁﬁ§5§$&$(m§4) RMEZHEMERSY =
0.99 ( INE—) > A% AR BHOHEMK o
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Table 2 Loss rate of feed on various binder during water disperse test

EREE
Drying
tenyrerature
°C)
70
50
30

70
50
36

70
50
30

70
50
30

70
- 50
30

70

" 50
30
70
50

30

70
50
30

70

8| %=X

Loss rate of feed
6 12 18 24
~ (hours )

8.17 9.42 9.75 10.13
6.95 8.95. 9.44 10.75
7.18 8.24 9.72 12.45
8.59 9.07 17.40 25.03

.34 8.58 - 14.72 28.00
8.25 8.63 16.50 26.81
14.87 30.13 82,94 -
16.88  32.84 69. 68 —
13.41 25.98  93.57 -
10.98 40.62 - -
12.65 60.09 - -
8.96 37.59 - —
13.69 78.52 - -
15.70 73.34 - -
10.90 68.71 - -
20.77 92.98 - -
19.41 68.87 - -
19.40 82.93 - -
33.35 99,05 - -
48.70 89.74 - -
17.97 58.82 — —
37.50  87.16 - -
25.50 80.79 - -
25.50 80.03 - —
16.44 - - —



. 50 © 18.00 — - —

Tragacanth gum 30 15.00 — - -
P& fE B 70 26.00 - — -
50 32,00 - - -

Arabic gum 30 28.00 - — -

F3 LU SR S0 5 0K 8 AT BC SR R VB 5 4
Table 3 ANOVA of loss rate of feed containing sodium
alginate and gluten binders during water disperse test

] " B B E E % F B K F &

Source of variation df . SS MS FS

At 1 197.06 197.06 286.38 ©4
B': 3 44827 149.42 216.60 *4
c's 2 0.32 0.16 0.23ns*s

Ax B 3 229. 62 76.54 110.90 **

AXxC. 2 0.07 0.035 0.051ns™3

BxC 6 8.34 1.39 2.01 ns*s

AxBxC 6 4.16 0.69
Total 23 887.84
Fo.05 { 6,6 ) =4.28 Fo.001 ( 6 , 6 ) =20.03

1 KEN  EERARED
Binder : Sodium alginate and gluten,
2 6~ 12~ 18 ~ 24 MEEZ ARALR
‘Loss rate of feed in 6 ~ 12 ~ 18 ~ 24 hours.
3 EIREE . 70 ~ 50 ~ 30°C
Drying temperature : 70 ~ 50 » 30°C
4 P<0.001 r EREUER
P < 0.001 very highly significant
5 ns=P>0.05 WHEBEEH%
ns =P > 0.05 » not significant,
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Table 4 Comparison on feed and protein loss rate in

different temperature in feed processing

e %RE E ARBEER (%) EaEE %X
Drying Loss rate of feed Loss rate of protein
. temperature . :
Binder oc 6 12 18 2% 6 12 18 2
: (°C) (hours ) " (hours )
% % 70 - 6.95 8.17 - 10.06 36.37 3.96 4.62 5.44 18.55
50 6.63 8.31 10.91 36.93 3.26  4.87 6.59 18.19
Gluten 30 6.30 7.68 9.82 28.33 3.56 4.29 6.23 17.21
BEEH 70 8.17 9.42 . 9.75 10.13 4.55 5.05 5.10 5.16
Sodium 50 6.95 8.95 944 10.75 3.93 4,63 4.81 5,37
alginate 30 7.18 8.24 9,72 12.45 4.3 4.69 4.96 7.09
n=21
r=20.9
7 1 o

Y =0.3617 + 0.5138 X
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Fig 1 Relationship between loss, rate of feed and pro‘ein
on teeds containing various binder during water disperse
test,
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BB 5 EBHER ) BHAEKDPZHEEREY » REFEAAANIEGESRZER > SRLESE
BRE 5 BEMNFERBERTBEE - SEHERFECHERERFHNBRREMEN - LIREE ( 70 ~ 50
~30°C ) REHNERMGAEBENERME (P> 0.05 ) ERERK S HEEIAKRE BRI RE
BHZERE(P<0.001 ) o fEEKPHBARRERES HEHREEEBHHEMRLE 1 Y=0.3617

+0.5138 x (n=21, 7=0.99 )
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