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Abstract
Ponpai, T.}, Penprapai, N.2, Lerssutthichawal, T.3, Kanghae, H.! and Supamattaya, K .!
Effect of betaine on growth performance and resistance on Vibriosisin
white shrimp (Penaeus vannamei)
Songklanakarin J. Sci. Technol., 2007, 29(5) : 1275-1282

Effects of betaine fortified in the feed on growth performance and resistance to Vibriosis was
conducted in P. vannamei of averageinitial weight 2 gram. In the 6-week feeding trial different feed formulae
weretested. Formula 1 feed control waswithout betaine fortification whilein formula 2 through 5 contained
betaineat 1.0, 2.0, 3.0 and 4.0 percent, respectively. Determination of weight gain was carried out at 2 week
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intervals. The results showed that there was no significant difference among treatments in survival, feed
conversion ratio or feed intake although average individual weight gain showed a difference with higher
weight gain in those given 4 percent fortified feed compared with control. A similar result was obtained for
specific growth rate, which washigher for 4 percent betainethan the control. The feed with 4 percent betaine
fortification resulted in the best performance on immune response while the best capacity to eliminate V.
harveyi in plasma was noted in the treatment with 3 percent betaine supplementation. I n conclusion, betaine
has been shown to be effective in its application to enhance growth and immunity, and this might help
support the sustainability of the shrimp industry.

Key words : betaine, white shrimp, Penaeus vannamei, growth performance, disease resistance

UNAnga
Fruwi Wudy wsmad wigdssln 59941 @a nFrna By s was Aams annad
HavaalnusaMItaIytAYla wazaNumumMulinlvilelunivn
2. UAIUASUNS MM, 2550 29(5) : 12751282

Havestiinudemstsiula wazanumumulindvilelugauniminmag 2 asu nlasuerms
naaeaitlit Sty (ash 1) vazfionmsmaaes asi 2-5 liernsit Suiliu 1.0, 2.0, 3.0 waz 4.0%
muaey lag uranminmn 2 “dani waziie™u ammaaseduna 6 “dandi wun danmsseams
v 4 o & - v A ora " e an A
ganmswasuernailniie wazdBnaemsiinaivhidianuuandatumae 88 (p>0.05 nminmas
Y v ' aa H o A 1w v A ve o L '
ABAIVBININANNUANAINMAI AR (p<0.05) lasinvtinnasdediveananlasuliny 4%im nnyanIuga
Tagiian 12.23:0.14 a5 waz 11362043 n3u maaay  mSuwlesiGuminminiiiia@uvesiiinnauan
ANMe aa (p<0.05) lasinvtinnasdediveananlasuliny 4% dim annyaniuan lagiia 440.33£9.07
was 404.00£17.52 MUMAY UATEANMIIYAVIATIMZVBINIHANNUANANMI 8F (p<0.05) lag
nntinnagaedveananlasuiimy 4% M sniganiuan lasliam 4.01£0.06 waz 3.85:0.08 caaey
' % ¥ A ve o~ ~ v A 1% v 1 VoA
maaNumMuMulsnveIfanlasuimu 4% dwnlinmezmumulsaladni asernsnguau wazanu

o w X . . Y A 1% N ] o W
nnsalumsmaatse Vibrio harveyi Tumnideavesnanuyn feiilasudmu 3% fanu unsalumsmia
walaannfaluzaniugu Tasdia 0.04:0.01 waz 1.33£0.26 (x10' laladi/ua) muaiay  wamsinmn
U 1 YV < 1 YA dq’ 4 d‘ a a l:'d = v v
aananu adidiun nnsadszgndlidmulumsieads emsndadvlafiduazianudmumulsala
] = a A 4' | v 4“’ v 1 ] a'J = v
agadifsz " nEmmietnelvign mnssumsiasINvededdduaelyl

Effect of betainein white shrimp (P. vannamei)
Ponpai, T., et al.

UszannsvesnypdlandimainySnasnniuau
o w o qya o A 1 24 o ¢
Moy MANANNARINTUSINAIMTINNATY F9 “Adih
& ' A a ' va
Wuundaomsnil)saudsine auaznmgn awalvii
o P o ¢ X < v Y &
ANNARIMIL3InA Al wudunmudy Aanuilu
flandinnu ymaAsHgRILaziMIEIReaUNIHIY
Tagmzusnamzausism awsmlauazianglszing
Tlumithewey  Tagdssnalnesuamsiasadand w.a.
2541 udinyasnsfiagedalilalianug wlanamieu
o X v o a2 a & Ay
Aumstaegafenaid aniadfymantszmsvilane daun
v g Y A a o AdgY o v o
wi 19eilade Tagiedmaih 1sEnldiudenaid

inl¥rufanazaelitiannu emesnn (Aayly, 2545)
wennnimstamsnbitman: we1s Twanen1sIasey
14 1
wulavesfan Yszneudumsidesfananumuiy
L 1l awansznudemstasgyiAvlafianas lvdalsn
Tade Fedimsthendgsuzuas 1adareq sl
4 1
JTUUMIIALY  wansznude wwadenuaziialiym
14 ad = v ¢% =2
MsanA1eveelfriuzuar 1nianly "adihsiung
T T B AN & & d
wndanlilun o fadanelviAndfymnishesveaiyen
delsn MlrinauAamsmvanwazmssnzlsaluenan
vty 1sdszneumnmminuaiausaluain



2. qUaIUASUNS M.
U9 29 21fuM 5 n.9. - a.A. 2550

1277

Havasimulunavy (P. vannamei)
Syuun  Wudy uazany

(sugar beet) ﬁuﬁ: Beta vulgaris cluﬂ@])iiy‘ﬁ 19 uaf
wulaly u@lﬂm:iﬁuﬂ%ﬁ (Rhodes and Hanson, 1993;
Zeisel et al., 2003) sssluiinnaiia (Blunden et
al., 1996; Blunden et al., 1999:; Adrian-Romero
and Blunden, 2001; Blunden et al., 2001; Blunden
et al, 2003; Blunden et al., 2005) lnviise3on’ld
VaINviaNy U trimethylglycine, N-trimethylglycine,
glycine betaine, glycocoll betaine, oxyneurme nag
lycine @ailu 1sfiiimstinng wluens a3 el
“ajunuaz mm‘lwumimtymﬂﬂmmu Taedinu
1 wialumsfagaMImeImsved “afih Ty Coman
wazaae (1996) lansAnsszauaNntNdIuves
nsAo=HIUN uLLazﬂiﬂazﬁTu%ﬁﬂﬁ'uq (MBTY, BT,
Tolwgu, lnadu, ngeily, 8133y, ezandiv), dinu
az AMP (Adenosinemonophosphate) WUl Al
anudiduvosdinuuazasnesiilun wtszdu_anh 10-
2 M sldfanadmiianudeamseimslamnnnings
u awaldfaimaeiauavla sy u Felix
Sudharsan (2004) 51fJmm‘wﬁaﬁmmmﬁ"lé’%”nmmi
W uflmudiszdy 0.5 asw/mnn. Wunar 60 Fu il
imtiniage sanmsissdulasums Bnaemsi
iy 5&]51366\@]16”37; A (80%) wazdannaasu
amwaﬁJuLﬁa@‘hﬂﬂﬁgﬂﬂau'f;m 2ulumsnaaeved Marja
waz Erkki (1993) lal¥lawnsalnatuuazlnsiunia
1na%u (Betaine) 1W3suilsunisney ued szuv
pifumlulmusaelnsdawe V. anguillarum i
naaldsuerms  wuhszvugiAuduuuylidime

las

191294 IWUNTYAAILAN
= Yy X A 7 v

lumsAnmasailinedszgnalytinuluga -
nssneIMInNINIFlumsnszduaNNAsIMIBIMIIAL

v i 4« 44,
anudumMulsanuanise Fauiuwnmavilanezsivan
Taymnsld sedivazenfmuclumanziasaiaadla
annailunissay T auedenlusssurfnaziniiy
Yasasedefuslnalidnde  uenaniduumaiin
AMMNYBIAIMISHaUazilfen 1MATIHRIMIIAANS

o 2 X & ' v X v oa
vgdngwy  Faudums awaldnmsiaeadaiiany

gaguaelflueaa

4 adg
aUnsninazIzns

L. fanaaed
= o ~ X o N
wssnanaaesnnannehy uaziuaiise
Tagldfanmniueny 35-45 Ju ahwtindszana 2-3
ASH) wu 3,000 @1 thinnlunszsineutinga
vnauazmmssanmindasuaulrinihmindasudu
2-3 5N 11U 50 F/nTEH 91U 20 nsesa tawaly
o £ I 1y 'd
nszdanaassuazliormslugamivamiunm 1 “Ya
wald “ninaaesduineiy muweden ganmmiiily
veMddimanuniues (alkalinity) 1WAy 80-120 ppm
wazieveglugia 7.5-8.5

2. FAMINAALY

Wnszdavine 1x1x1.5 wes Taguwiunszsly
Ca o da o O I
vedAuniinnuanlszainar 1.7 wAs daaganinnuiau
10 ppt LLﬂaﬂ;ﬂmimamLﬂu 5 ¥ANINAARI g av 4 i

v ! v

Tagudazazlifesdman 50 @ Tasdsiminvesds
1 £ ¥ 1w £ 5] 4
densrdalvihidunnaszse  uaziimslieimalagldly
Windthludenasaszeziaimsiasaniendulviemsiu

2. ¥ = ¢ ¢ LRV~
av 4 afAsaar 3 A1 4 wediudvenihmindy 1y
szezaa 6 Ui

3. 911INAa8g

Tumsnaaeailermns °m§m§ymﬁﬁwm 5,03
uANANAUMNIZAUANINTUveITnY  Taefmuie
Jasomsliiszavausimalasnmsuidunngans
naaed udar asiszAuldsAu 32% lwiu 8% 1t 6%
AnuEY 7% winuszna 370 Alaunasise 100
A5u TngiANNUANAIvRITINY 4 52AuUAD 1, 2, 3 uay
4% uazsmyamuaudladlin uiny Saimulasy
anueyANzRNNLIENglina Thasdu i sz
e Wudls difudmisenaiiel#imunszaed1éa
LLaJlmmm ,ATHIE Fuaududuamuidinall’ N
Vum nusmaw 1 3edun 3wl 18 wazdiony A
mmm"l‘;tmm”mmmﬂuqdwm anl  w wlvidndiu
wdan wmdduiagavomssuq Al as



Songklanakarin J. Sci. Technol.

Effect of betainein white shrimp (P. vannamei)

Vol.29 No.5 Sep. - Oct. 2007 1278 Ponpai, T., et al.
Table 1. Composition of thetest diet
) Diet
Raw material (g/ kg?)

1 2 3 4 5
Fish meal 150 150 150 150 150
Squid mea 50 50 50 50 50
Wheat gluten 30 30 30 30 30
Soybean meal 260 260 260 260 260
Wheat flour 385 375 365 355 345
Fish ail 40 40 40 40 40
Lecitin 10 10 10 10 10
Vitamin and mineral mixturest 25 25 25 25 25
Rice flour 50 50 50 50 50
Betaine 0 10 20 30 40
Tota 1000 1000 1000 1000 1000

!Vitamin and mineral mixture supplemented per kilogram feed: Thiamine (B,) 10 mg;
Riboflavin (B,) 20 mg; Pyridoxine (B,) 10 mg; Cyanocobalamin (B,,) 2 mg; Retinal (A)
4,000 1U, Cholecalciferol (D,) 2,000 1U; Menadione sodium bisulfite (K ;) 80 mg; Folic acid
5 mg; Calcium pantothenate 40 mg; Inositol 400 mg; Niacin 150 mg; DL -alpha-tocopherol
(E) 501U; Choline chloride 6,000 mg; Ascor bic acid (C) 500 mg; Biotin 1 mg; NaCl 0.25g;
MgCO, 3.75 g, FeSO, 0.72 g; (CH,COO0), Ca.5H,0 0.88 g; ZnSO,.7H,0O 0.088 g; MnSO,.
4H,0 0.040 g; CuSO,.5H,0 0.008 g; CoCl,.6H,0 0.00025 g; K10,.6H,0 0.00075 g
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Table 2. Growth perfor mance of white shrimp fed test diet
supplemented with betaine

Period (Weeks)
Treatment
0 2 4 6
1. Control 2.25+0.012 5.09+0.26% 8.65+0.552 11.36+0.432
2. Betaine1% 2.25+0.01* 5.66+0.322 9.21+0.32@ 11.83+0.11%®
3.Betaine2%  2.26+0.012 5.44+0.372 8.58+0.292 11.73+0.94#®
4, Betaine3%  2.24+0.012 5.37+0.522 9.04+0.592 11.79+0.55®
5.Betaine4%  2.25+0.012 5.36+0.232 8.64+0.912 12.23+0.14°

IMean + standard deviation of 4 replications.
Mean within each column not sharing a common super script are significantly

different (p<0.05)

Table 3. Weight gain (%), specific growth rate, survival rate, feed conversion ratio and feed
consumption of white shrimp fed test diet for 6 weeksl

Treatment Weight gain  Specificgrowth Survival rate Feed conversion Feed consumption
(%) rate (% / day) (%) ratio (g/shrimp/day)
1. Control 404.00+17.522  3.85+0.08* 98.67+1.15° 1.79+0.09? 0.39+0.022
2.Betaine 1%  420.00+5.29* 3.92+0.03* 94.67+7.572 1.85+0.18? 0.42+0.047
3.Betaine2%  420.00+2.65® 3.91+0.02%® 99.33+1.15° 1.75+0.09? 0.39+0.022
4. Betaine3%  425.00+24.02®  3.94+0.11%® 98.00+2.007 1.77+0.14° 0.40+£0.03*
5. Betaine4%  440.33£9.07° 4.01+0.06° 98.00+3.46° 1.83+0.08? 0.43+0.017

IMean + standard deviation of 4 replications.
M ean within each column not sharing a common superscript are significantly different (p<0.05)

Table 4. Disease resistance and clearance ability of bacteriain
white shrimp?

Treatment

Diseaseresistance

Clearance ability of

(Yo survival)

bacteria (x10* CFU/ml)

1. Control

2. Betaine 1%
3. Betaine 2%
4, Betaine 3%
5. Betaine 4%

23.33+15.27°
36.67+20.81°
50.00+10.00°
43.33+30.55*
56.67+11.55*

1.33£0.26°
2.70+1.40°
0.37+0.35®
0.04+0.012
0.23+0.19*

1Mean + standard deviation of 4 replications.
M ean within each column not sharing a common superscript are
significantly different (p<0.05)
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