CHAPTER 11

MATERIALS AND METHODS

Materials

1. Chemicals

Tryptic soy agar, Muelier. 3 & Hinton agar, thiosulfate citrate
P ¥ 85 - - ——— g
ar N alaim

bile salt sucrose agar, Tita etic acid), 95% ethyl alcohol
are analytical grade, g
MERCK, Germany.

dihydroxyphenylalanine,

nd glucose anhydrous from

ydrate, trypsin, L-3,4-

m, sodium hexametaphosphate,

gentamicin sulfate, pota itydrogen phosphate dehydrate,
hematoxylin crystals, potassifimy@luminium sulfate,\chleral hydrate, eosin Y and sodium
cacodylate trihydrate from*Sigfa C _ ¢_ b, Ltd A. Calcium chloride dihydrate,
sodium chloride and citric acld fi6m B als'Ltd., England. Isopropyl alcohol,
xylene and citric acid from Fammiial . ompany, Germany. MEM essential
amino acid with L:ghitamine and Hepes buffer | from ¢ bco Chemical Co., USA.
7 "' Fisher Chemicals, United
Switzerland. urla' protein assay kits from Bio-
Rad Laboratories Ltd., ®USA. Hydrochloric acid (36.5-38.0%) solution from

— LI wag DT WHVRS rom nasa 10 co

Ltd., Thailand.

AR AINIURIINEAE

Trisodium citrate ané sad

Kingdom. Sodium iod !J from Fluka,
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2. Equipments

1. Rotary evaporator (Biichi, Rotavapor R-220 and R-200, Switzerland)
2. Vacuum pump (Biichi, Vac®V-1000, Switzerland)

3. Vacuum pump (SIBATA, WJ-20, Japan)

4. Recirculating chiller (Biichi, B-740/14, Switzerland)

5.

6.

7. 9s*X, 1 Q—BVBP, Ttaly)
8. s

9,

o, . \

11 \ : \\

12. ' ﬂ , Thailand)
13.

14. 1tzerland)

15, §YS™s, USA)

16. Refrigerator (Bjo A (

17. Upright Freezor/{Sandent; TD974; Thalland)——

18. Microplate reader (Mo SA USA)

19

. High speed centni}xge (Hettich zentnfugen Universal 32R, Germany)

a2 1y i1 L
AR TS AR TINA ‘“‘21

24. Hand refractometer (ATAGO, S-10E, Japan)

N
(=]

25. Hematocytometer (BLAUBRAND®, Neubauer Improved bright-line, Germany)

26. Automatic tissue processor (Cambridge instruments Co., Histokinette 2000, USA)

27. Inverted microscope with phase contrast (Zeiss, Axiovert 135, Germany)
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3. Methods
3.1 Preparation of polysaccharide gel (PG) from durian fruit-hulls
3.1.1 Isolation of polysaccharide gel (PG)

: as isolated from dried fruit-hulls of durian
(Durio zibethinus L.). Waste -\\ durian’ iilihills was collected, washed in water,
blended and dried in hot air 6 Yoo ' ere stored in cold place. A process
of PG isolation was perfoumedbased.on u miethod"pre 'usly described by Pongsamart
13 3‘\ G) was isolated by extracting

and Panmuang (1998). : /. olysa \

with boiling deionized cr #ndf precipitating the polysaecharide gel in acidic alcohol

solution. A crude extract of P@ whsldried and bler ded, brown powder was obtained.

solution icrobiological test

3.1.2 Preparatic ﬁg )
P

Powder 6f p .- chari as dissolved in sterile distilled water
to make a series of two fold dilu g‘i, -_, entrations of polysaccharide gel, each
dilution was added qu-the agar plates and broth media t dwdake the desired concentration
(3.2, 6.3, 12.5, 25.0 and5(

U
3.2 Preparation of ncrooréajmsms apd media

ﬂ‘UEJ’JVI NINneIN?

3g1A ar and broth media
gar Jnedi o

ahe agar and%uen \gr:%lllré gd@il;ﬂ water with 1%

NaCl and then sterilized in autoclave forl15 min at 15 pounds pressure (121 °C). Tryptic
soy broth (TSB) and tryptic soy agar (TSA) with 1% NaCl was used for stock

microorganism culture. Thiosulfate citrate salt sucrose agar (TCBSA) with 1% NaCl was

used for diagnostic test of bacterium. Mueller Hinton agar (MHA) with 1% NaCl was
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used for agar diffusion test. Mueller Hinton both (MHB) with 1% NaCl was used for

broth macrodilution test.

3.2.2 White spot syndrome virus media

Lobster hemolymph medium (LHM) was a broth medium used for

white spot syndrome virus (WSSV hallenge gest and total hemocytes count test. The
powder medium was dissolved n sterile Icd®vater, adjusted the solution to pH 7.4
with 7.5% NaHCO; a - umﬂo ml with distilled water in
' \ ation through a 0.45 pm pore

volumemetric flak.

diameter of membrane

te Vibrio harveyi 1526, was
er, Charoen Pokphand Foods public
company limited. he<bacterium was ino ‘_'.., soy broth (TSB) with 1%
NaCl in shaking fla sid. ‘ ‘ ated broth was streaked on
tryptic soy agar (TSA II ant with 1% NaCl and then 1n0|mted overnight at 30 °C for 16
hours for using in the deémmination of antimierobial activity of PG. The bacteria were

cotete o) ) A SILT LI Q7T roemat e s

(NSS), adJusted% match turbidity og,standard Mcfarland no. 0.5 b fore used as a tested

AR I SJW]’JWEHEIEI

3.2.3.2 Virus

obtained from the Shrimp Cu *"t?,.- 58CaTC

The WSSV was obtained from the Shrimp Culture
Research Center, Charoen Pokphand Foods public company limited. The WSSV stock
solution was prepared by the modified method of Wu et al. (2002). The hemolymph of
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moribund shrimps was withdrawn from the WSSV infected Penaeus monodon juvenile
shrimp, using a 26-gauche needle and a 5 ml syringe filled with a 4 fold volume of LHM
pH 7.6, 5% L-cysteine was used as an anticoagulant and stored at -80 °C. The virulence
or concentration of virus in the stored hemolymph was quantitated by two-step WSSV
PCR method before stored in a freezer and used in challenge test. The WSSV stock
solution was thawed and centrifuged at 1500X g at 4 °C for 10 min. The supematant

? It -. (ollowing the standard guideline
technique (Lorian, 1991) -~ &\ \ al. (1994). Agar diffusion test
was performed as follows: gerial twe ns.o \ ous concentrations of PG 50.0,

25.0,12.5,6.3and 3.2 m i W, we z'freshly prepared.

Petri dishes-w {7 inteh ster of 100 mm containing 25 ml of

enriched agar mediw A A ot e \ lated with 1% bacterial

suspension by seed oV 3 cdium in Petri dishes. Sterile

il
interna! diameter and 10 mmh high) were placed over the

surface of seeﬁrﬂ E‘ﬁm gmnﬂ)’l ﬂ filled into the cups (300
pl per cup) an ﬁ perature for 1 hour and
incubated at 30 C for 16 hours. Thefresults of cleasinhibition zonesswvere observed after

PSR MRS TSR YRR normat e

filled cu;’s were used as control and the determination was carried out in triplicate.

stainless steel cups (6*
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3.3.2 Broth microdilution test

3.3.2.1 Determination of MIC

Broth microdilution test was determined following the

modified method of Brock et al. (1994). Broth microdilution test was carried out using

microtitre plate. Media withoe PG we trol and the determination was

erial inhibition was determined.
The inoculated medium I cubated at 30 °C for 16 hours.
MIC was defined as the

bacteria.

bEulturing from wells of MHB
7 ]

with PG concentrations:s o

MHA and incubated af 0 °C for 16 hours: MB:

2 onto agar plate of PG-free

was lowest concentration of PG

from wells of non visible grewth that showing no growth on agar plate.

AULINBNINYINT

3.4 Preparation of shrimp digts
=

R9I0IUIMIANLARLL. 1 e

polysaccharide gel additive shrimp diet in treatment groups was prepared by adding 0.5-
2.0 grams PG in 100 grams diet, diet without PG was used in control group. The shrimp
diet was prepared by mixing the dry ingredients powder with oil and then adding cold
water until the stiff dough was obtained. This dough was then passed through a mincer,
and then pass through 2.3 mm die, the resulting strings were dried by using an air-dried at
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60 °C for 4 hours. After drying, the string products were broken up. The resulting
granules were sieved through 10, 14 and 25 mesh, respectively. The feed preparations

were stored in dry place.

3.5 Proximate analyses

Proximate analyses of the die; ositions were performed upon finely
ground samples as follows: moisture, protet : r, ash, calcium and phosphorus by
following standard Associa TBTror-Officic Aéemists (AOAC) official method
of analysis (2000). The | ' was'determined. The total carbohydrate

was calculated by the otein, total fat, moisture, fiber

and ash from the total

Shrimp juveni f / e 8036 + 0.04 grams of the black tiger

shrimp Penaeus monodon,” pré drctd” u aeklong farm in Samutsongkhram

of 400 shrimps. Each group of black
tiger shrimps was subdlivided into four of 100 Shrimps-s eplicate. Each replicate of 25
' -1'17‘ d for 56 days (8 weeks) by
l]l- |I

. g X : )
feeding with different éoncentrations of PG 1n diet in trealec groups except control group

province, was randomly divide ;5”; @

juveniles was reared

fed with shrimp diet witHoutPG. Bo i weiglht, total length, survival rate, biomass and

et comersfh3d SR PERIVT SIS TS wecks wnd 5 o,

respectively. FMI is calculated by the amount of feed (kg) need to &,produce one kg of
oo QAREY AP B TS A ot

salinity € 16-21 ppt, total ammonia nitrogen (TA 0.0-0.2 ppm, nitrite (NO,) = 0.0-
2.0 ppm, total alkalinity = 100-160 ppm, hardness = 2100-3250 ppm, temperature = 29.5-
33 °C, dissolved oxygen (DO) = 3.5-6.0 ppm and pH = 7.6-8.2.
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3.7 Total hemocyte counts (THC)

The 100 pl of hemolymph was withdrawn from ventral part of the haemocoel
at the third walking legs (pereiopods), using a 26-gauche needle and a 1 ml syringe filled
with 400 pl of cold lobster hemolymph medium solution, 5% L-cysteine was used as an

anticoagulant. The hemocytes were counted using haemacytometer under the 40X

microscopy and calculated as numbe ' 11 per cubic millimeter.

was determined following the
| groups of shrimps at week 8
sing a 26-gauche needle and a 1
ml syringe filled with . ant pag \ C 1). The hemolymph was

: peytes were resuspended in 200 pl of
cacodylate buffer (CAC buf Ha7:4757 \ e lysate supernatant (HLS) was
prepared by using a sonicat

4 °C for 10 min and HLS was Geftecte!

5 second, centrifugation at 1000X g. at
of 20 pl of 0.1% trypsin (sigma) in
CAC buffer was plagedanfiatbottomed Oc el pnerots l \; ates and mixed with 20 pl
of HLS, added 20 pl of9. 2 aﬁ e (L-DOPA, sigma) at 25 °C.
The phenoloxidase act 1ty was determined at 490 nm" Dy a microplate reader, CAC
buffer was a i ti S was determined by
Bradford methmzlg m rﬂﬂ:lﬁvi bovine serum albumin
was used as the standard One unit of phenoloxidass, enzyme activigy’was defined by the

morasl A 00 g G S D A A oo

Unestam 1979).
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3.9 Challenge test

3.9.1 WSSV challenge test by cohabitation method

The challenge test was conducted on day 28 and 56 of the feeding trial.

Each group of black tiger shrimps in each a period of time was subdivided into four of

32-40 shrimps replicates, a replicate con ¢ and three replication challenge groups, -
respectively. Each replicate of 8-10 ';\Hur;‘ g was reared in 200 liters aquaria
(50x90x50 cm®) by rec atel bitate shrimps were injected

intramuscularly at dose 2100) stock solution, with flow-

through seawater to ch igimp were evaluated, after 24
hours of injection, for [sall moribund shrimps were
observed in control gro alsthe following environmental
categories were controlled. . nge and control blank groups)
were randomly collecte ch replicatie e moribund shrimp was stored in
Divison fixation and used hisigho '_ say by stailed with hematoxylin and eosin
dry. The cumulative mortalifiess, sk-sh imp: xpressed in terms of relative percent

survival (RPS) calculated from t F-,lffsj_ :_.3 .a‘

/'in e)%rimental group | x 100
% gl’ortality in control group

AUYANINTNYINT

QThe relative percent survival (RPS) value was estimated with the

¢ :
challen tMﬁ(ﬁ ﬂim ;Im:@l A,ﬂ’p&rﬂj U‘ lesser than the
criterio% () acceptable’as \% ishv :1 en ,Q@:%-I

3.9.2 Vibrio harveyi 1526 challenge test by immersion method

The challenge test was conducted on day 28 and 56 of the feeding trial.

Each group of black tiger shrimp in each a period of time was subdivided into four of 32-
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40 shrimps replicates, a replicate control blank and three replication challenge groups,
respectively. Each replicate of 8-10 juveniles was reared in 35 liters aquaria (50x90x50
cm?). The shrimp test was immersed with the 10°-107 CFU/ml of bacterium in seawater
stocking. Survival rate of shrimp were evaluated after 24 hours of contact, for 10 days
after challenge or until all moribund shrimps were observed in control group. During the

rearing trial the following environmental categories were controlled. The dead shrimps

(challenge and control blank groups) we mly collected from each replication for

)e agar (TCBSA). The cumulative

tqmlative percent survival (RPS)

the bacteria count on thiosulfate
mortalities of shrimp werg

calculated from the follo

x 100
The relati : Sutvival (F value was estimated with the
challenge test at 20-50% mi _J i oup, RPS values not lesser than the

criterion 60% was acceptable as-effeotive ' ines (Amend, 1981).

-
A

titlj\ ﬁ ﬁn ficance (P<0%05 f dlfferences were analyzed using one
way analysns 0 m h ﬁﬁed differences among

groups, multlple omparisons among gneans were nlade with Least %gmﬁcant Difference

0 RFRER TR HNREIG G <o o

aggregatétype I error at 5% (P<0.05) for each set of comparisons.

3.10. Statisticala



	Chapter II Materials and Methods

