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Research Plan Bioactivity and uses of polysaccharide gel from durian fruit-rinds as
antimutagen, immunomodulator and antibacteria

Project Title Effect of polysaccharide gel from durian fruit-rinds on immunostimulation and
growth in black tiger shrimp

Name of the Investigators Sunanta Pongsamart and Komsil Pholdang

Year 30 September, 2011

Abstract

Oral administration of polysaccharide gel (PG) in shrimp diets revealed
immunostimulating potential and disease resistance in Penaeus monodon (black tiger shrimp). PG
from the fruit-rind of Durio zibethinus has been characterized to be a pectic polysaccharide with
immunomodulating and antibacterial activities. PG inhibited growth of the shrimp bacterial
pathogen, Vibrio harveyi 1526, by agar diffusion and broth microdilution tests. Clear inhibition
zones on agar plates were observed at the lowest PG concentration of 3.1 mg/ml, where minimum
inhibitory concentration (MIC) and minimum bactericidal concentration (MBC) values for PG
were 6.3 and 12.5 mg/ml, respectively. Each group of juvenile shrimps, initial mean body weight
0.29 + 0.04 g, was housed in a closed-recirculating treated water system and was fed with PG-
supplemented diets containing 1,2 and 3% PG or shrimp basal diet in the control group for 8 and
12 weeks. PG-supplemented diets did not contribute to the overall growth of black tiger shrimp.
The immune response was evaluated by analysis of prophenoloxidase activity and total hemocyte
count in the shrimp fed PG-supplemented diets for 12 weeks. Prophenoloxidase activity in shrimp
fed the 1, 2 and 3% PG-supplemented diet and total hemocyte count in shrimp fed the 1 and 2%
PG-supplemented diet were higher (P < 0.05) then those of the control group. The percent
survival was higher in groups fed the 1-3% PG-supplemented diets in challenge test with either
white spot syndrome virus (WSSV) or the bacterium V. harveyi 1526 than that of the control
group. Relative percent survival (RPS) values in group fed the 2% PG-supplemented diet showed
the highest RPS value for disease resistance of 100% (at Day 6) and 36% (at Day 4) in treated
shrimp against viral and bacterial infection, respectively. Mortality of PG-supplemented diets in
treated shrimps against WSSV infection was also found to be much lower (P < 0.05) than that of

the control group.



astiny
Y
ni
4 4 4 e
DT OIUAZTDEIIVY.....vvooe oo oo i
AT TUU TN eeee oo esesoses e seeeseee oo i
UNAATONTHYINO ...t eerseresesesesseeseeeessssssseees e iii
UNAAYDN THTIOTNNH.eeeeeee oo eeeeee e eeeessseeeeeeeseseeeesseess s es e e e seeeeeeeeeeeseseeeseseeseeesseeeseeees s iv
T VTU DY oo et v
TTURYNNT N vii
ANTAWYFU e viii
LIV Yoot 1
@ o ao
AU T AIAUDI TATANIT IV oo 1
TR ITMNT IVY....ooooeoeooeessssssssoesseeeeeeeeeee e s 2
TR eeeeeteeme e eeesess e e o 2
=
TIVTIAT oo eeeeeeeeee e eeeeees e e seese e e e ee s e eese e eeeeeeeeeee e 2
U ADTTIITY .o ee e eeee e eeenes 2
o aw
QUNTOIMIT IV, e 2
DMIT IO oo eeee oo eee e eeeee e eeee e eee oo oo eeee e 3
MIAToNa TNAUEAATITE (PG) MIAMLRONNITOU. oo 3
= 4
R T L RGN o IT G T RN =0T ) N 3
4 Y
M35 oUAITAZA0 PG AT UMINATOUYNTMIAIUFOIAUNTI (antimicrobial test).................... 3
Y F Y
AT OISO YAUNTOUALDTIITIAGUID ..o 4
F Y
= =1 I
ST UUDTHITIAUUTDULUULTILDLLID Derreeeeeeeeeeeeeeeeeeesessssessessseseessee s seesssseseseseeeseessesssessesseeseseeees 4
MIIAIENOINT IUMITNATOU White Spot syndrome virus (WSSV).......e..eveeeereeereeereeeereeesesesseeeessen 4
G dy a a Jd
DTEATOUIBOYAUIIT.c....oooooooooooooeeeeeeooeesseseee oo 4
aa .
LLURITIT Y (BACLETIA) .. eeeveeeeeeeee et oo e e eeee et e et eeeeeeeueeeeeeeeeeeeee e e seeaseenseeeneaaseeaseeesesaeesenesaeesneseeereenaees 4
Th%a White Spot SyNdrome Virus (WSSV).....cuiucuieuieiiieeiciiiiiee sttt se et v s eass 4
£ Y dy a A J = 4
MINAAOUNE IUMITANUTDYAUNTIVOUVA TWAUBARTITR. ..o 5
AGAT QIFTUSION LS.ttt ettt ettt ettt b et b st e sttt st et et et e st e st se s ene b e s eneebenseneas s 5
Broth MICTOIIULION tESt.......eeiuieiiictiiitiectiet ettt ettt eteebeeaaeetaeetaeeraesasessaesssesseesseessease sreeneas 5
VTHIAT MIC .o eeseee e ees oo seeseeeeeeeeeessseeeeesesseeeseeseeeeeeees 5
AVTHIAT MBC ..o eeeseess e eeee s seseesen s eeessesseneses e eeeenones 5

) ci’ Y
DITIATUNDTHITEAUNIIN . et 5



Vi

M31iey (A0)

wih

1531 DL TN UBIBTH I IABIR Lo 6
ﬂﬁm%uéf’mﬂ'mmzmimangmﬁjﬂ ................................................................................................................ 6
MInI9 IS anTaaeATIN (Total hemocyte counts: THO) ... seeeesooeeeeereees e 6
M3z mMImanvese lnilsiuoasondaa (Pro-phenoloxidase aCtivity).............wweerereeereeeeee 6
manaaeamsliiaame TnoTs CRALIENEE LES.....evvveereeeeeeereseeseeeeeeseeseeeeseeeseeeeseesees oo seseesseeeeeeeseeeeseeeseseeeeees 7
MINAARINY 1T T WSSV @287 cohabitation MEthod............ooooeeeeeceeeeeereeseseseeesssceeerseeeeeeeeesseses 7
MINARDITUED Vibrio harveyi 1526 1A03D immersion Method................veeveeeereeereeeereeeereessneen 7

1T AT I HTOUATNITIDN ..o oo 8
AN T IDOUAZ DU T VN e eeee e seeee e eeeeeessee 9
qw?mﬁﬁ’mv’??a@a%wmmTw‘ﬁmmﬂ1‘liﬁmammﬂﬁaﬂnﬁﬂu (PG 9
mInageuMsdILEe IaoT AQAT AIfTUSION 1EST..vveooreveeeeeeeeee oo seee e eees s sees e 9

N3 maaumiﬁ’wm%a TAYID Broth mMicrodilution TSt ...........mrreeeeeeeesseeeeessseeeeeseeeeessseseesseeessssseeeseeees 9
ANTHIATMIC LAL MBC oo eeseese e eeseeeeseeeseeeeeeee e seseesseesesesseeeseees e senees 9
Polysaccharide gel additive diet.........cceeueiirierieiiiiee ettt ettt saesre e e enae e e sneeseenns 12
YT AT UTENOUTUONINT oo e 12
GTOWEH PEITOTIMANCE. ...ttt ettt ettt ettt et ettt e st ebe st eb e teseebeete e es e s et s et eness e s enesaenee sesensenens 12
Nan aszuvgﬁﬁu N (IMmunomOodulatory €ffECtS)........cuvveeirieriiiiieecieieeeiie ettt eve v 21
CRAIIEIIEZE TSt veueitieuieitete ettt ettt et e et e e eestes s e e aeesbeneesse et eeseeatensensansesesaeeneesaeneensesaessesees ssensensas 27
WSSV Challenge test by cohabitation Method...........ccoveuirieiriiiiirieeeeeeee e e 27

Vibrio harveyi 1526 challenge test by immersion method..........ccoeeieinieiieinieineecceee e e 27
AFUMAMITNADBL. s s 32

D T T 8D oo e oo e e oo e oo o 33



AVYMIN

vii

A 9
AT NN Ul

< a { g = J
1. qmma@’fmmmmummx% Vibrio harveyi 1526 ﬂl@ﬁﬁﬁﬁﬂﬂiwmmﬂﬂfbﬂ

NURONNITOUTAGTD AZAT AITFUSION...o1o-ooeooeeeeee oo eeesee oo 10
2. 1 Minimum inhibitory concentration (MIC) (482 minimum bactericidal concentration (MBC)
Y
94 PG 115808 unu gentamicin sulfate ABIYD Vibrio RAPVEYE 1526t 11
~ T .8
3. ’]JﬁiJ']ﬂlﬁ'lﬁﬂTH15111!@']1/‘”3lﬁfNf]\iﬂnlﬁlsf’ﬁlUﬂ'lﬁﬂﬂaﬂ\umgﬂ'lW'ﬁ base diet 11 cONtrol......wvererrererneens 14
' A 3 v o (Y o . .
4. agUmavued PG aemstiimindafaaza1ue1d1ana1d (black tiger shrimps)
o 2 Y v <3| o L4
HEAINILAGIAIYDINNTINHTY PG Lﬂunmum s uay 12 fﬁ_]ﬂ"n’i ............................................................. 22
5. a;ﬂwamm PG ¢10 survival rate, FCR 1102 biomass “luﬁ’mmﬁw (black tiger shrimps)
o 2 Y Y <3| o L4
NAINIIABIAIBDIMITNINAN PG 1N 8 1182 12 UMM oo 23
1 a @ @ v a I [
6. Waves PG angiaunuludifendanueisaey PG ifunanu 12 §UaW 26
' Fa
7. 1 Relative percent survival (RPS) 118 percent mortality ¥93fana1d1nliaaie wssv
1a87% cohabitation method HA1 Cumulative mortality LA RPS ..o 29
¥
8. Relative percent survival (RPS) aumﬁ'mmﬁmm% Vibrio harveyi 1526 e
7% immersion method 1A&A1 Cumulative mortality BAZ RPS ..o 31



1

a13

€
@
CaN

31

< ,;‘ A a = J = A 1
1. ﬂIUWQLNﬂﬂl@Qﬂﬁ’ﬂﬁlﬁﬂﬂﬁ}\iﬂmNL%ﬁIWﬁl!“ﬁﬂﬂ?qiﬂ%1ﬂnlﬁﬂu (PG) wmwm%’u%’umm ......................

¥ v o A g A a = J a o 4
2. 11114uﬂ@]’JﬂlﬁNﬁﬂﬂlﬁﬂiﬁ?ﬂﬂ?ﬂﬁﬂl@mT’Wﬁll%ﬂﬂfliﬂﬁ]ﬁi]1ﬂlﬂﬁ@ﬂnl§ﬂuu1u s uaz 12 duanvi .....

viii

o v Y o d'dy ) prps| = J A = A Y 9 [
3. ﬂ'JHJEH'J‘Ui’J\‘lﬁWl’Jf]ﬂf}ﬁ1ﬂ1‘ﬂlﬁﬂﬂﬂ’JEJ(’J"I“H"IE‘I/lllL"l]ﬂTWﬂLL"’lfﬂﬂ1uliﬂ“’t]1f‘lL‘1_]ﬁﬂﬂnlﬁﬂuﬂﬂ?"lllﬂ]ll‘uu@nﬂ‘] .16

o aa . k4 o & 1 o d Y { a
4. 2RI INITTOALIN (survival rate) mmqmmmﬁﬁmmu 8 uaz 12 duanvi ﬂ?ﬂ@?ﬂ?iﬁmllﬁ]ﬁ

a 7 A ~ = Y Y
T‘wmmﬂm"lsmWﬂuJaaﬂmwuwmmwmumm ...............................................................................

' o a4 X o ¢ 4 a
5. A1 Feed conversion ratio (FCR) SlJ'fJQﬁ:Qf!a’]ﬂ’]ﬂlafNu']u guay 12 ﬁﬂﬂ’]‘l’i ﬁ?ﬂﬂ’lﬁ'ﬁ‘ﬂl@u\l

= J A a a Y 9 1
L%aiwmmmﬂiﬂmmﬂaaﬂmﬁﬂuwmmmmumm .........................................................................

' . Y o A X o s Y A a = o
6. A1 Biomass Y9anana1m1NiaeauIu 8 uaz 12 dla1 areeiisiiaunaInausan lsq

A ~ = Y 9
mmﬂaanmsau‘nmmwmumm ........................................................................................................

o A { o { a J
7. VWIAURIRINIIINIAIUIU 8 () 1Az 12 (b)Fa aaseisi@uaalwausan lsa

A ~ = Y 9 1
mﬂlﬂa@ﬂ‘VJLiEJ‘LA‘ﬂﬂ’.]'IiJL"UiJ"II‘LWING] ........................................................................................................

. L. v o a4 X o Py A a a P
8. Total phen010x1dase activity "Uﬂ\?f}\?f}ﬁ’lﬂ’l‘ﬂlﬁﬂ\?ﬂ’lu 12 ﬁﬂﬂ’lﬂﬂ')ﬂﬂ’lﬂ’ﬁﬂ!ﬁﬂmﬁIWﬁllcﬁﬂﬂ1]liﬂ

DIMURONNITOU (PG) oo

v Y

v o A A o Y A a = P
9. Total hemocyte count VDITNNAINLAYIUIU 12 ﬁﬂﬂWﬂﬂ’JﬂﬁWﬂﬁ‘ﬂmm%aiwallcﬁﬂﬂﬂiﬂ

VINUAONYTIU (PG ..o eesoeeeee oo eoeeeessesesoeeeee oo

@ aa 2 o A ya dy as . . @ A cg’
10. E]G]ii'lﬂﬁﬁ’f)ﬂ‘lfﬁ]@]"llﬂﬂﬂﬁf}ﬁ1ﬂ1‘ﬂiﬂi§lﬂl%ﬂ WSSV Tae7% cohabitation method UAIVINNIAYINN

cs'cs ~ [ 4
89 IMITNT PG NANMITUTU 1-3% WU 12 FUAN oo

o A v o 1 A 6
11. 6A3IMITTOATIAVOIRINAIIABLYD Vibrio harveyi 1526 YUIA 1.47x10° CFU/ml #1075

. . o A v 4 a iy v v o ¢
immersion method HAVALIAIYDINITNAN PG NAMANTY 1-3% WU 12 TUA T oo



