CHAPTER 11

MATERIALS AND METHODS

The study comprised of, two experiments. The first

experiment (Experiment h the effect of differ-

entrations on growth,

ent astaxanthin and e

vers ion in Jjuvenile

’ \\ riment (Experiment

\ n on gonad matura-

coloration, moult
giant tiger praw
II) dealth with
tion in giant tige
Experiment I : Eff and canthaxanthin on

coloration of juvenilé s.

Preparation of Jireaile Rrasis "

Giant tigg prawns used in this. experiment were

collected fr ﬁt fﬂ ,1 in Bangpakong,
Cholburi Pruﬂgﬂ YCHIL :EI ﬁj transferred to
and rea l@m ﬁr? at the
Marine ime mWWu a m iversity,

Bangkok. The prawns had the weight ranging from 9-12 g.
The prawns were quarantined with 100 ppm formalin and 3 ppm
malachite green for 5 to 10 minutes. The prawns were fed

with a commercial feed containing 42.5% protein. Feeding
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was continued wuntil all prawns turned to a light blue

colour.

The blue colour giant tiger prawns were divided into

18 groups of 15 praw 5 \e hi ;These groups were stocked in
Fiberglass tanks. The water

system of these wbamks" we sswedosed recirculating water

Experimental
The expe Pal diets used i this feeding trial

were processed by nology Research Unit,

Chulalongkorn Univae *imental diets consisted

of 9 formulations asal ingredients but con-

taining diffel”h R v — -—' fanthin and canthax-

anthin. Of these 1n1 : #°CI Lhem contained 25 ppm,
i |

50 ppm, 75 ppm an 00 ppm astaxanthin, another four of them
&

contained ﬁuﬁl %Wﬂiﬁwpﬁlq‘ﬂﬁu ppm canthaxan-

thin, and t rest (one)gof them antalned pone of the two

e QRARIN TN YR AIINEARE crese a1

were Bﬂtwn in Table 2.
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The diets were prepared by mixing dry ingredients in

a column mixer, then cod liver o0il was added with mixing and
blending for another 15 min. The blended ingredients was

added with approximately 35% (by weight) of cold water and

This dough was later

: .h the sieves of 2.4 mm
Qtemperature to 40-50

\\\ 3. were dried in an oven
-

] hrs. Then the feeds
\\

mixed to form a dough.
extruded throngh a

diameter. This p

O
w-
were taken out an g e short pellets. The

pellets were put i

4 | @’ T Q d kept in a refriger-

ator at 10 °C un -
h
T

Experimental Design
i )
With ninetleXx ; "‘jj‘ 18 test units, the

1

feeding trial fﬂt‘}lﬁd a cumplete randomized design of 9

treatments ﬁa‘u:g fée% H%%Wl&}'}.ﬂ% period was two

months. The rawns were f.ed at satlatlon t.hr times daily

o o8 ARG WAL HEARES s 1o

waste w re removed before the first daily feeding. The

following parameters were observed and recorded:

1. Individual growth of prawns by length and

weight was measured at every 15 days interval.
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2. The moulting rates were determined daily,

by using the equation

MR = §=Emfn] (modified from Guary et al., 1976}.
where MR ;=1' i ting rate (week)
m lts in a day
n
i,t
3 FCR) were calculated

at every 15 days tled from prawns weight

and food intake b

FCE 2 : (Ofojekwn and

Ejike, 1984).

Jte »tal feed concumed

L)

by the prawns. ﬁ m
;

= initial waig t of each period.

A UHINUNTNE A rories

ftalitieaﬂwere recorfidé

amaﬁﬂimum'mmaa

. Visual observation of the live prawns and
boiled prawns was done periodically.
Photograph was taken for recording the

coloration of these prawns.



21

6. A pooled sample of six prawns was sacrificed
at the beginning. Thereafter three prawns

from each test unit were sacrificed at the

end of each month. The prawn samples were

analysed  for astaxanthin and total carote

noids by thd i method and by the
method, respectively.

ied out by F. Hoffmann

“ﬁk~

Water tempk ‘\m oxygen and salinity in
the experiment tank$ wWere mon ad daily. Water temperature
and dissolved oxyge ,;Jiﬂg,L ined using a YSI oxygen
meter. Salini éﬂﬁ—"": ctometer. Ammonium,
nitrite, nitrﬁés e ; by ﬂ‘ulorimetric methods

(Merck's Test Klti’&)- 11 1D2

ﬂUU?ﬂUWﬁWUWﬂ?

Proximate A&lﬂiﬁnf_m

ELAEKRiTEV e 1L

nutrit1unal values such as
moisture content, crude protein, lipid and ecrude fibre of
the experimental diets were done by the AOAC method (AOAC,

1980).
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Statistical Analysis

The statistical analysis used in the experiment was
descriptive statistics, analysis of wvariance, analysis of
covariance and regression analysis. The Statistic Analysis

System (SAS) program (SA ) was used for all statisti-

cal analysis.

AULINENINYINS
ARIANTANNINGIAY
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Ex ime I : Effect of astaxanthin on gonad maturalion

and reproduction.

The objective of this experiment was to determine

the effect of astaxanthin on ovarian maturity, spawning and

jiant tiger prawns. The experi-

egg quality of adult femal-

ment was conducted in it \lsefds trials. The two trials

had the same experimeniz 7 he difference was only

Trial I snn followed by Trial

II. In Trial I. erning gonad matura-

tion and spawni artheless, because of

the malfunction o g Marine Research and

Training Station - spatopancreas and gonad

samples of Trial d not be used for the

analysis of abtaxanthins—With—thisosegard, Trial II was

Y A

conducted as a &pe

merely on the co]%ﬁetlun of eae two organs for studying

¢he zole aﬂ wqaqqomq@wg@ﬂ@“m b Peigana,
AR I INNAY

Adult female prawns used in this trail were collect-

ed from a semi-intensive farm at Klung, Chantaburi Province,

Iwhut the emphasis was
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while adult male prawns were collected from the Andaman sea,

3 concrete

Stoon Province. The prawns were acclimated in 4 m
tanks at Sichang Marine Research and Training Station,
Sichang Island, Cholburi for 15 days. The prawns were
quarantined by the treatments with 100 ppm formalin and 3
| nin. The initial weight of

.@e males ranged from 88

ere divided into two

ppm malachite green fo

females ranged from '

te 95 g. Subse

groups and were. ecirculating seawater

system. Each t ated males, 40 non-

ablated [emales . Each female was

eye-tagged by la sund the eyestalk, and
was tagged at th latter tag was done by
attaching the tgg With - er ' @‘ on the carapace. The
prawns were raised i ,ﬁﬂ; J ol sion tanks for 80 days with

stocking densi¥y ;zz..i;_laa___;;_;_~\‘-snd sex ratio at 1

male : 2 femal of each female was

ablated by cuttln%_w1th a sclssurs.

AULINYNTNYINS
“ﬁ‘fﬁﬁﬁfﬁﬁmmmaa

This experlment was conducted in two 35 m recircu-
lating seawater tanks. The closed recirculating seawater
system was designed by Piamsak menasveta et al.{in press).

The system is shown in Figure 2.
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Figure 2 Schematic illustration of maturation tank for Experiment II.
The scale in metres. (source: Piamsak Menasveta el al.,
in press).
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Feed preparation

Two formulated feeds were used. The two feeds had the
same basic composition excepted that one formulation

contained 100 ppm of astaxanthin and another did not. The

feed composition is showh  FPe 3. The two formulated
feeds were processedng : manner as described in

hew EPA o0il (W3 HUFA) was

, f;f;sﬁh e pellets were oven

Experiment I,

sprayed onto the

dried.

The experiment ial design. The first

factor was two feed e. non-astaxanthin added

feed and astaxan cond factor was the

two conditions . was the unilateral

ablated and annthlr was non—ablated The experimental period

was 80 daysﬂlﬁ ﬂﬂmwﬂ?wgqﬂ ?nda of diets in

combination YPer day. Tha feadlng rate of the formulated

S LGN LU LA 1 i

natural 9diet was at 4-5% per day. The experimental design

was summarized in Table 4.
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Table 3 Composition of the prepared diets used for in the
Penaeus monodon maturation experiment.

Ingredients Non-Astaxanthin diet Astaxanthin diet
(%)
Fish meal 20.0
Fish meal : SP 55 20.0
Squid meal 20.0
Squid meal : SLP 10.0
Shrimp head meal 10.0
Soyabean meal (USA) 10.0
Wheat gluten 6.0
Lecithin 1.0
EPA o0il (Marine Omega) 5.0
Cholesberol ' 0.5
Potassium phosphate 1.0
Dicalcium phosphate A 2.0
Sodium alginate (eAd . : 1.5
Sodium haxn:etnphn:’“}_ | 1.0
vitamin Mix I : 1.6
Vitamin C . 0.4

Astaxanthin {pﬁu El ’J Qn Hﬂﬁw El']n i 100.0

’Qﬁﬂﬁﬂﬂ‘iﬁuu‘iﬁﬂﬂmﬁﬂ
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Table 4 Summary of experimental design for Penaeus monodos maturation
experiment of Trial I.
Treatment | Tank condition Prawn Number
Prawn Feeding Lype
Tank Density and Feeding
Feed Shape| botd r ales| (no./m") time
types Ar .
(m ‘
100 pmm round : Shrimp, squid
Astaxan— / =
thin "ﬁ,q',‘ ed and clam at
added v 3.16 9.00-9.30 an.
diet iz
@:‘, n Pelleted feed
|- J;-_? lated at
, 3.30-4.00 am.
No round (-
Astaxan— E _
Lhin ' ablat e and
added ‘a 16
diet ﬂ EI’J Vl B‘ ﬁ ﬁ 11.00-11.30 pa.
U
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Data Collection
Ovarian Maturity and Spawning

Two days after being eye-stalk ablated, female

ecked for ovarian maturity by

&gh the abdominal part of

the females. socedure ﬁ& underwater at 6:00-

7:00 pm once ev \

prawns were netted out

exposing the flash

o

Stage III Fle \ \ avid) females were.

recorded and tranfeg il d ? | o a circular fiber-

glass spawning t@ new filtered seawater

of 28-30 ppt with mofleratie ‘ae iofk " The females with other
[dadinis, < 2h

stages of maturity we ,—,-:':;__ *the maturation tanks.

LT

‘H‘ spawning tanks

W
|

obser¥ing the presence of

The fodlowi)

;:::t;ﬁazzeﬁnﬂmﬁmﬁ - v Ty
amaeamamm’m&'mﬁm

was do again to determine the completion nature of spawn-
ing. Completely spawning females were returned to their
respective tank. Partial spawning females and stage III or
Iv matured females that did not spawn were still kept in the

spawning tanks for another 1-2 nights and thereafter they
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were returned to the tank after spawning or when ovaries

were reabsorped.

Eggs Quantity and Quality

: an egg washer with a
series of 2 HEt%i-iﬂ-'ﬂ"f‘ et 4 mm mesh), retaining
large dirt partieTecgs bt ol lowed cBgs& to pass through. 2.
e eggs but allowed
eggs were always kept
immersed in seaws ; f568essad \gently to avoid mechani-

cal damage.

Cleaned egga_gﬁﬁ33 i 1 al spawner were collected

separately in §00-ml Seawate: r,"’vuﬁd"ThrBE 1-ml aliquot

eggs were samp ;r after stirring the

beaker to ensure unifnrm d1str1butjon. The number of
fert111zedﬂ1w{gcﬂ)ﬂmww1ﬁmined microscopi-
cally by tHe method dﬁ?crihed by Prlmavara and Posadas
[1931Q maﬁ;ﬂﬁm }J’W wﬂﬂﬁra Elnmples (=no.

eggsfmﬂ} multiplied by 500 (=no. eggs/beaker) gave the

estimated total number of eggs spawned. Percent fertility

was therefore computed as :
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% Fertility = Total no. of fertilized eggs x 100
Total no. eggs spawned

Remaining eggs were tranfered to hatch in the
spawning tank with continuous aeration. Hatching rate was

determined 36 hrs after spawning by counting the number of

samples.

\i{ Y

nauplii in three 50-ml

mauplii x 100

Hatching Rates.
eggs spawned

The naupl‘ anks were incubated to
develop for 43--'. o/ hhikh) ;ﬁ} = number of protozoea

metamorphosed was ame manner as nauplii.

Percent metamorphgtri romg. 6 first protozoea stage
#ld-l
was therefore comp %
2L

{gé to 1

% Metamorphosis from
Total no. eggs spawned

Moulting and mest Y |
'al ]

Dead prawiihfnd theirnﬁplited old exoskeleton in the

culture Eﬂ‘ﬂ%}fa wwq %'] ﬂ‘iing. Number of

moulting ang dead pPrawns, were recurded. D d prawns were

e ¢ ﬁ’%ﬁ"%‘ﬁ‘?ﬂw WA Elf'%ﬁl&flﬂa A s

done e ry 3-4 days.

2a= Total no. protozoea x 100
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Total Carotenoid and Astaxanthin Contents in Hepatopancreas

and Ovaries

During the experiment a number of female prawn were

sacrificed for Lhe analyses of total carotenoid an@ astaxan-

thin contents. The $="J"ﬂg female prawns were taken

This was done covering
fi&tuis. The prawns that were

taken out during eriment bore stage I

te IV ovarian were dissected and

hepatopancreas . and were frozen for

later analyses.

It should bé n&ted  th lhe sacrificed prawns were

excluded from the ¢t=£ﬂ&1hﬁil n_spawning. The HPLC was

used fﬂr ﬂ-nﬂ-l ;rmﬁ

y X

noid contents ' _ : 0y rJJ spectrophotometric

The total carote-

-

method. The analyeﬁa Was con@epted by F. Hoffman-La Roche

sy B AT TNE TS
wer B BARFM AN IN IR

Certain physical and chemical properties of seawater
in the culturing system were measured. Water temperature,
salinity, dissolved oxygen and pH were measured once every

two days while ammonium, nitrite and nitrate, were measured
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weekly by the methods described by Strickland and Parsons

(1972).

statistical Analysis

The statis

the same as describ

AULINENINEINS
RIAIATUAMINYIAE
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