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nunuseaneiUAsuuUas dwaliiisnanisseamegelu
A0AARDITUTIBNUNNTIIEVY Xie et al. (2017) WU N1SATY
nsaunuaneziludaiin 150 Tadnsudeilaniuemisniunn
wruwlugmsvartustt agdeliimindafiudu drdsiau
(Hepatosomatic index) karnsiasayiulafiu smsinisson
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v
N Y

A uT U gnviegeriensed ugedluuiardaAuiy an

v '
a =~ A

mnueseaiiistuiloannadeuudsuuas Tasiawzile
sgluannzdifianududuvesenluiege aunsanusienin
dutugeduld Inefiansunaindasinissennefiaindunis
nslallfiasunsaunumnozdludfiznluoms venani oey
Tuanmedidauduturende V. alginolyticus fawmuuunla
Alssuemsiaiusnensaununesiludaiisn 175.6 adn3usie
Alansu fdnmnissenmegetu Predinnisiadey Wuln wiou
sannsounuiinisldenfiuglunang deeiily (Bae etal,
2022) wiusluanmzmsenewns tmaludesvesys devhns
Aansaunuaezdl luda73nLa11TAAIVANANITAUA YD
nglaaludaidonuas LazAIUANTZAUNITUARIBEN MRNA U89
gosluuthmaludengeesaiamifou (CHH) waslngnlaa
(PK) ¢ (Zhang et al, 2021) Wlea15n151as U 28n3A
unuwnerdlutaisnilinaaonadestunisldayulnslumades
Foid wu nslélngfund (Picrorhiza kurroa) Seilgnsan
AMuATEnYasY waresTinauaBansatnaINmIB (Rheum
officinale) Ansdiudu 0.1-0.2 wWesldud tredetuninunien
mnqmmqﬁﬁ'qﬁyuiﬁ (Liu et al, 2010) 91NNANITNAEDY
AunMgNAIMads Wurilulewma (Table 3) wud gniswniwau
Wl sveg PLY way PL13 TA1AZLUUAMATIIIAY 69.67+8.08
WAz 84.002.64 Wodldud muady Faszes PLO fdsindn
LNRUST UIMTFIUG AR IR AININYBINTNUTELIT WUzt ]
(Department of Fisheries, 2018) Lﬁaﬂmﬂﬁwmmiﬁuaﬁwu
13 9 Wy wden wardu delilauysel dewalildaiunsaysu
aunavesussuazilusameanninudsustasaduld
lutiguisudnsuussusasiinsauaunisndngniugndila
AaunnLazdasalsaudaty widwasdlsameiinuazeyuia
vsdulilddndunisnaasuauaingnnsnsuvieliun
inwnsng dwaliamamgnisuisdudulanamlimangauun
n1sUdesandes uardiaudesdenisinlsaldde ndsmingn
feszee PL13-PL25 tasunisiasunsaunuanesiludanisnseu
0.4 WesWudluewnsdniay Tnanmmgndsindu 95.67+1.15
Woedidud @ efinunimuanseiusg e dodAymniaaia
(p<0.05) wlovinsueniduazuuuusazinas szwudn fsumn
wunly spe PL25 AldFunsiasunsaunumesiludafitnly
21sdnsaguszau 0.2 uay 0.4 Wesidud danuanysaluaz
AIINALOINYBIAIA ILAZTENA Anazuuunaninily
14.67+0.58 uaz 15.000.00 wWosldud auddu waziiu3una
inlushy 18.67+2.31 uay 20.0040.00 Wosldud auardu Fal
Anadounnsnstuegrelidedfyn1eada (p<0.05) Wiewieuiu
faldsunsiaiunsaunumesiludiiinluemsdisagusedu
0 Wesidud uanslidn nsaunuanezdludsiindeanuanunsaly
N1SAIUANAIINDEINBINIT N15NUBINIT (Wu et al,, 2016)
nmhasensidldavasluiledoniowadsng 9 vesdaih
M3U3u microbiome ludld muauan1azeie o aelusenie
Tiunfas Woasunsaunuuneziludafsnluomsdn i
Wunsiasuadauasdeunsudiunie q lusienie Willguam

geauity dwalddnisedaivin nudeanzwindeud
Wasuuvas ananseyyadass uaznseulsifuianisnevauss
WWQQﬁﬂ?NﬁULﬂIWﬁuaEJ'NG]'E)LﬁIEN Wuniswieuarunioy
Tunsfuifeduidenelsafiazyngnidanluszninenisides
(Ngo et al,, 2019) fatfu  Fadunafiugunimwesgndslig
nTuld (Bae et al, 2022; Xie et al,, 2017) uazusiusin1siady
nsaunuu  ezfludavisnlusimisvaian wievardung
(C. idellus) Winageandaaiu Tngiflonaunsaunuunesiludi
3n 87.5 fadnsudeilansuemisvar ilwsnsnisdule
Sumediangean arwannsalunisfiueyyadasygsdu vl
malondialdehyde anadld (Wu et al., 2016)
finnsldanulnsuazansadmduansnszdugiduiu

q

a

wuvliduwigludwnwiuuly Wy arsweaddu  feglu
nsudienan Weasuluemsrsidunisifinuszdnsanly
YUIUNT5 phagocytosis v linus en1sinLd olsanag 4
(Boonta et al., 2012) @15 glycosides, saponins, flavonoids,
alkaloids, lignans uag tannins afnanvglalunisgnldly
nanAueTIzyliszauLeulesl aspartate aminotransferase
wae alanine aminotransferase aAaY LUSHNRUNUTEAUAIY
duduresansarin dsmalifuuasfusoudsiiquamidy ua
A1 phagocytic activity Wiy (Charoendat et al,, 2021) @13
polyvinylpyrolidone ﬁaﬁmlﬁmﬂwamaa (Clinacanthus nutans) il
Ysunaudadensin Aanssuveveuludfiueasending uay
aruumudeuuniisewaslaaiaty (Direkbusarakom et al,
1996) A4 L $ua15nq'y phenolic alkenone aiaa1nTs
(Zingerone officinale) Ingn1swano1m1slinuy JUsunanda
Wonsin Aanssuveteulwifusasendiea wazAuiIunIY
Aol ouuaiissuazlhyafiuainisniug u (Chang et al,,
2012) ihifungndrmasansatnanuiiudes fasussneuines
quass duduasiueyyadase fesduszneudunsalugiud
edenisgadu Tdudnmanluemsiwwuunluazdane
TWemsnsaigivln dnsnissennts waznliduiugady
(Penprapai et al., 2017)

i emaasunmaIngnn 1v1wuulud33
NM9eTIMEN (Table 3) Wud1 gnresses PLY PL13 uay PL25
Aldsunisiasunsaunuanezfludafisnsedu 0 0.2 uaz0.4
Wedidud Tuermsdndagulinunisiadenelsanissau
(AHPND) a4 af1unan29913 (WSSV) 81941 8911910
mimmuﬂmquﬂf’jﬂfiauﬂa'aaml,gm N33ANTTAMNINYD
WA ped A waznasldeanisi f e uawd og 1umanzan
(Munkongwongsiri et al., 2013; Boonyawiwat et al., 2017;
Department of Fisheries, 2019) wazdl $1891UN15A NBIVDY
Wu et al. (2016) lataSuarsan mannlui s Gynura bicolor Tu
NIy WUIERIaRUTe V. alginolyticus wauite
Thsa wssv ¢ uaznsiuanvinealgaunanlueimns ansnsauia
EuUAeNsAndeLUATiGe V. parahaemolyticus Tugnis
1§ (Keawtawee et al, 2019) weiLdl 991N15NAEBUNISAALT 0
lulpsavesiie (EHP) meluduwasduseuveasduwiuuily
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lunnszes finsinde EHP lnewvavesaeadouinndt 10
aues Fegumanisimdoluseiu ++++ Juseiuitiinisinge
EHP luteides fsonaldsuiearnmsiuates EHP Adegluh
Haroun1sMAaed (PLY) S1utuavssfinuldaiusayven
Armdutusiuauguussvastsailiiald Jufussesnisaie
vouda (Chuchird et al,, 2016) wumsmmaﬁuimmﬁamﬂu
Funazdugeududmouunn uazfinisugaasneenuinionds
Fuswazauieuneludedos (Songkhla Aquatic Animal
Health Research Center, 2022) TutlaqUuiin1533auas Waun
Wemansniesndi e g old Tnednisd@nwiamsonuui
fansddduanstamnlnduraailsauazansdamnniuaninu
fignd nszdugiduiuluiensega Penaeus lunszuiuandy
yuumssviudelsauazdudantaoy (phagocytosis) ka¥N13
a%19 melanin mmaﬂé’uéﬂﬂ'ﬁﬁmﬁa V. parahaemolyticus,
V. harveyi 16 (Kamble et al., 2022; Rudtanatip et al., 2018)

d3UNan13IvY
m3fnwlupsstinuitnsaunsaunueydludisni
491N 313N Hawthomn N a Valerian wagi9wiind u 9

Table 1 Antioxidant properties of each type of Y aminobutyric acid (GABA)

Wy Fow Avlursdige wazazszund AflquaudAnisdu
oyuadase Ikan1sdudsuuaiide V. parahaemolyticus 7
Anududy 50 fadnsudefiadans Wevihnsiadunsaunuan
aefiludniisn szav 0.4 Wosidud luemsdusagy annsatae
iiun1siaiyduln snsn1ssenne wazdawalinuainyes
gnfsunwunly sees PL25 geitgn Tasfinuningnisdndu
AZWU 95.67+1.15 WWasidud (5¥AugIndnAINInTgIu 90
Wosidug)
AnAnssuUszne

{iTevovounn naaidouasiaurgunindn i
nsulsra floyasnziiiasgilaadnithdeiinsonydine
WaEIEMN99aTIINeN LLazsuaﬂuaU@mm"mﬁwﬁLLazﬁﬁm‘%ﬁyﬁywm‘%
wazfdnuigyiln ﬁaqﬂﬁﬂ’ﬁﬂﬁimumasﬁmmiﬁ’miﬁw
amAdvumzidsdndi auzdsvag i inedeinunseans
V19U eutAsizinsidudeyanazn1siiagiziisiig
nsfnwiifunisinmaieldlasinisiauisinig 062/65
YDIWMINY Y INYATAANT

Antioxidant properties GABA type | GABA type I p-value
DPPH assay ICso (mg/mL) 1.114+0.21° 0.359+0.32° 0.022
ABTS assay ICso (mg/mL) 0.044+0.00° 0.044+0.00° 0.266
Ferrous ion chelating activity (%) 2.053+0.67° 1.446+0.42° 0.072
Total phenolic content 4.37+0.15° 3.29+0.12° 0.000
(mg GAE/g crude extract)
Note: *° in the same row with different superscripts are significantly different (p<0.05).
GABA Type | is a product obtained by the fermentation of lactic acid bacteria.
GABA Type Il'is an herbal blend of hawthorn, valerian and other plants such as hops, cannabis and lemon balm.
Table 2 Growth performance of Pacific white leg shrimp larvae fed with 0%, 0.2% and 0.4% Y-aminobutyric acid in commercial diets
Growth performance 0% GABA 0.2% GABA 0.4% GABA p-value
Total length (mm) PL9 8.75+0.55 - - B
PL13 10.80+1.15° 10.80+1.15° 10.80+1.15° 1.000
PL25 14.310.79° 15.67+1.38° 15.75+0.95° 0.003
Length gain (%) 132.48+7.33° 145.05+12.74° 145.84+8.78° 0.003
Body weight (g/PL) PL9 0.006+0.001 - _ R
PL13 0.010+0.001° 0.010+0.001° 0.010+0.001° 1.000
PL25 0.022+0.001° 0.024+0.002°° 0.0280.000° 0.023
Weight gain (%) 215.67+12.61° 239.70+15.35% 283.56+1.78° 0.022
Survival rate (%) 90.98+3.37° 93.91+7.54° 89.96+4.99° 0.684
Note: > in the same row with different superscripts are significantly different (p<0.05)
Table 3 The quality of Pacific white leg shrimp postlarvae stages PL9, PL13, and PL25 was evaluated by Shrimp Biotech
Shrimp quality 0% GABA 0.2% GABA 0.4% GABA p-value
PL9 69.00+7.21 - - -
PL13 84.00+2.64° 84.00+2.64° 84.00+2.64° 1.000
PL25 89.00+1.00° 93.00+1.73° 95.67+1.15° 0.003
AHPND ND ND ND -
WSSV ND ND ND -
EHP ++++ 4+ ++++ -
Parameters (score) 0% GABA 0.2% GABA 0.4% GABA p-value
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Table 3 The quality of Pacific white leg shrimp postlarvae stages PL9, PL13, and PL25 was evaluated by Shrimp Biotech (Cont.)

Shrimp quality 0% GABA 0.2% GABA 0.4% GABA p-value
PL25

Number of spines 10.00+0.00° 10.00+0.00° 10.00+0.007 1.000
Completion of appendages 13.67+0.58° 14.67+0.58° 15.00+0.007 0.031
Completion of hepatopancreas 14.00+1.73° 13.00+1.73° 14.00+£1.73% 0.729
Lipid content 14.67+2.31° 18.67+2.31° 20.00+0.00% 0.031
Muscle to gut ratio 10.00+0.00% 10.00+0.00% 10.00+0.00" 1.000
Salinity shock 11.67+2.89° 11.67+2.89° 11.67+2.89° 1.000
(survival %) (98.33+0.58)° (98.67+1.15)° (98.67+1.15)° 1.000
Formalin tests 15.00+0.00° 15.00+0.00° 15.00+0.00° 1.000
(survival %) (98.67+0.58)* (98.67+0.58)° (98.67+0.58)° 1.000

Note: * € in the same row with different superscripts are significantly different (p<0.05).

ND = non-detect pathogenically, tested by molecular biological methods.

++++ = More than 10 EHP spores were found per sample.
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ABSTRACT
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The study aimed to investigate the effects of y-aminobutyric acid supplementation at
levels of 0 %, 0.2 %, and 0.4 % in the diet of Pacific white shrimp (Litopenaeus
vannamei) on growth performance and postlarval quality. The postlarvae stage PL9-
PL25 during culture was investigated. The results showed that y-aminobutyric acids
extracted from plants (hawthorn, valerian, hops, plants of the cannabis family plant,
mint, and lemon balm) had exhibited antioxidant properties and showed inhibitory
effects against to Vibrio parahaemolyticus AHPND bacteria at a concentration of 50
mg/ml. The PL25 shrimp fed dietary y-aminobutyric acid supplementation 0.4 % had
the highest growth performance. It was 15.75+0.95 mm in total length and 0.028+0.00
g in body weight with a quality score of 95.67+1.15 % and statistically significant
differences (p<0.05) from the control group (0 %). The survival rate was not
significantly different (p>0.05), which was in the range of 89.96-93.91 %. Furthermore,
under salinity and formalin stress condition, the survival rate was in the same range of
98.33-99.67 % (p>0.05). In all experimental groups, there was no infection by any
pathogen causing early mortality or white spot disease. On the contrary, an an
Enterocytozoon hapatopenaei (EHP) infection was found in the hepatopancreas of all
experimental groups. Therefore, shrimp diets supplemented with 0.4% y-aminobutyric
acid could improve postlarvae growth performance and shrimp quality including
resistant to salinity and formalin stress condition. The quality of white leg shrimp is still
over 90 % even under EHP infection conditions.
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