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ABSTRACT: The aim of this study was to assess and compare the quality of commercial postlarval (PL) feeds from
4 different sources (F1-F4) on shrimp post larval growth and their pathogen susceptibility after feeding for 10 days
(PL1 - PL10). Using proximate analysis, the content of crude protein, lipid, fiber and ash of all 3 commercial feed
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(F1-F3) fell in the standard contents of Department of Fisheries, Thailand, except F4 that contained an exceed fiber
inclusion in feed. There was no significant effect on PL development in all feeding groups as shown by the number
of PL10 post feeding with 4 commercial feed (p > 0.05). In terms of larval health, histological examination of
hepatopancreas (HP) revealed some differences among 4 feeding groups. Shrimp fed with F1 demonstrated
characteristics of aggregated transformed microvilli (ATM), whereas those fed with F3 and F4 developed non-
digestible particles accumulated in HP epithelial tubules. PL fed with F2 feed developed normal HP histology. The
significantly high survival rate (p < 0.05) post challenged with the bacteria, Vibrio parahaemolyticus, causing acute
hepatopancreatic necrosis disease (Voapnp) Was found in PL12 fed with F2 feed when compared to those fed with
the other feeds. There was no significant difference in replication levels of Enterocytozoon hepatopenaei (EHP)
among all 4 feeding groups (p > 0.05). Taken together, the results indicated the quality differences in commercial
PL feed formulae in the market, affected health and pathogenic susceptibility of shrimp.

Keywords: postlarvae; commercial larvae feed; nutrition; Vibrio parahaemolyticus; Enterocytozoon hepatopenaei
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Figure 1 EHP cohabitation model
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Lﬁ‘uﬁ’;asmqnf’jqﬁgqﬂ'auLLawé’aﬂwwmaaummlﬂumiamL%adaiiﬂﬁgq 2 %l Tagduifiunguay 10 6 nauaz 3 o1
osingndafiauiminia pool 2 fudu 1 faege Talunaoniiudieg1aawia 1.5 ml Aussquien DNA lysis buffer
(50 mM Tris pH 9, 0.1M EDTA pH 8, 50 mM NaCl, 2% SDS, 100 pg/ml proteinase K) n&sa N et DNA lngldynanin
QIAamp® DNA Mini Kits (Qiagen) k&2 inAuLtutunazaanmves DNA #a81a3 89 spectrophotometer (Nanodrop
200c, Thermo scientific) Asuthlunsansandesemaiia PCR way Real time PCR

113751048 88833 nested PCR woanuafitsonalsa AHPND (Vopeno) 91435015909 Dangtip et al. (2015) wag
A579L% 0 EHP Tagldmaiia SWP-PCR Uaroenlak et al, 2016) Ingyn primers #ldlun1snsranazauinres PCR amplicon
wandl5lu Table 1 lUmSATIT 0T Ve k8T EHP azim3eaningn PCR dmiuusazdunoues first PCR uaz nested
PCR 7iU311m5 12,5 pl FvazUsenausig 1X OneTaq Hot Start Master Mix (NEB) 4a0.2 uM 283 primer #l4lun1smnsaa

Woluunazdunou Tudunou first PCR unaz@10819lY total DNA VAU 100 ng wazld DNA f1881927n first PCR 1 pl
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iumgumau nested PCR wa”qmmfumwaau PCR amplicons A28 1.5% agarose gel electrophoresis Wag g oun 108
ethidium bromide Aeudeiniesld UV #ae 1a3e Gel documentation (Gel Doc™ EZ Imager, BIORAD)

N15@nNY1 EHP copy numbers Aaemnaila real time PCR a335n15089 Munkongwongsiri et al., 2021 Tagl4tien
SYBR Green-gPCR analysis #U311055906 9619810091110 20 pl Usgnounae 1X SYBR Green PCR Master mix, #2981
DNA 100 ng, 0.2 uM of SWP-1F wag SWP-2R primer @1%5UN1354@5 19 standard curve azatdulaenisty EHP-SWP
plasmid 7ipududu 0 - 10°(0, 100, 10° 10°, 10°) copies/ul USu1es copy ved EHP aggnulanalag ABI Prism 7500
Sequence detection software (AB Applied Biosystems Easter City, CA)

Table 1 PCR primers used, their amplicon sizes and purpose in this study

Primer name Sequence (5°-3’) Amplicon size (bp) Purpose

VP ,enp toxin genes (First step PCR) PCR detection of
AP4 F1 5 -ATGAGTAACAATATAAAACATGAAAC-3’ 1,269 bp VOarono

AP4 R1 5 -ACGATTTCGACGTTCCCCAA-3’

VP ,enp toxin genes (Nested step PCR)

AP4 F2 5 - TTGAGAATACGGGACGTGGG-3’ 230 bp

AP4 R2 5 -GTTAGTCATGTGAGCACCTTC-3’

SWP-PCR (First step) PCR detection of
SWP_1F 5 - TTGCAGAGTGTTGTTAAGGGTTT-3’ 514 bp EHP
SWP_1R 5’ -CACGATGTGTCTTTGCAATTTTC-3’

SWP-PCR (Nested step)

SWP_2F 5’-TTGGCGGCACAATTCTCAAACA-3’ 148 bp

SWP_2R 5’-GCTGTTTGTCTCCAACTGTATTTGA-3’

nsAssideyanieata

vnadoyadt ldlunsaznimmaassinsiaaouninszanedaveadeya windn13nszatsuuuUni (normal
distribution) a1 ayauI AT 1zANLLUTUTIULALLIUT BULTIBUAINNLANF 118 A AR BYBILAAT NALNNTNAAB IR
one way ANOVA analysis wag Duncan’s multiple range test wndayaluladnisuanuasuuudnd agld35Tiasen

ANLANANITRIA A IAZNEUTAGBITETT Kruskal-Wallis test Tnglilusiunsa IBM SPSS Statistics 22

NaN1SANYI

qmmmekmmmwmmmﬁﬁLmnﬁifmﬁ'uﬁ'q 4 wias

Y w1

913gnATIE8auIN 4 unawwdn Tuszanalusau ludu nin uaziduansieiy daansly Table 2 91115 F1

q

fusinalushuasan wavuandeiudn 3 nguegdiduddgyeada (p < 0.05) Tuvarileonms F2 fusunaluiuaan way

o

wane1aiudn 3 nquegradidediAnynieaia (p < 0.05) WagnuI10IMT F4 TUTUIUAIN UALLINEEA wazuANAeiUaN

o [

3 nquegellleddgyneata (p < 0.05)
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Table 2 Nutrition value of 4 postlarval feed brands

Feed brands Nutrition value (g/100 g feed)

Crude protein Fat Fiber Ash
F1 61.34+0.09° 10.37+0.20" 3.06+0.04° 14.53+0.08°
F2 56.78+0.42° 13.28+0.09° 1.14+0.11° 9.88+0.03¢
F3 45.48+0.17° 10.82+0.36" 1.76+0.06° 10.47+0.01°
F4 49.75+0.13° 8.27+0.27° 4.66+0.03° 15.34+0.02°

Note: The different superscript letters in the same column represent significant difference (p < 0.05)

NanN1sIAsITinsaerilusinnaznsnezilusndulueimsneassie 4 §ve wanslu Table 3 wui1amng F2
fiUsuansnesdlusiugedn 09owAees F3, F4 wag F1 audiu wwieidunsaeziilufivndy (essential amino

acids: EAA) Ainuinluenms F2 ANgean 589a901f00msnuas F3, F1 uag F4 anuddy
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Table 3 Total amino acid and essential amino acid components of 4 postlarval feed brands

g/100 g feed Requirement in Penaeid
Amino acid profiles
F1 F2 F3 F4 shrimp (ref.)

Alanine 1.80 3.11 2.62 0.90
Arginine* 2.43 3.36 3.52 3.34 2.5% (Chen et al., 1992)
Aspartic acid 3.42 a.77 3.52 3.24
Cystine 0.32 0.45 0.36 0.28
Glutamic acid 2.90 4.38 5.15 2.90
Glycine 1.80 2.84 2.20 12.22

0.42 - 1.17% (Millamena et al.,
Histidine* 1.01 1.17 1.05 0.80 1999)
Hydroxyproline 0.54 0.54 0.36 0.36

0.52 - 2.02% (Millamena et

Isoleucine* 1.26 1.56 1.46 0.76 al,, 1999)

0.95 - 2.95% (Millamena et al.,
Leucine* 2.34 2.95 273 1.64 1999)
Lysine* 3.28 4.56 3.13 3.10 1.6 - 2.1% (NRC, 2011).
Methionine* 0.65 1.63 0.68 0.68 0.7 - 0.9% (NRC, 2011).
Phenylalanine* 1.63 1.86 1.72 1.20 062~ 2123 (Millamena et

al,, 1999)

Proline 3.70 3.92 4.72 1.95
Serine 1.36 1.85 1.71 1.10
Threonine* 1.24 1.75 1.38 1.14 1.4% (Millamena et al., 1997)
Tryptophan* 0.60 0.66 0.51 0.51 0.2% (Millamena et al., 1999)
Tyrosine 1.05 1.36 1.11 0.88
Valine* 1.42 1.99 1.80 0.77
Glutamine 3.44 4.13 3.40 2.75
Taurine 0.08 0.51 0.06 0.37
Total amino acids 36.27 49.35 43.19 40.89
Total EAA* 15.86 21.49 17.98 13.94

nan193LAsIzYnTAluNusIN (total fatty acids) lue1msneaesis 4 8% uanslilu Table 4 wui101M15 F2
fiusunas 4.91 /100 ¢ feed Fudlantoadign ogslsinuofiasany3uia n-3 PUFA Jadunsaluduiidndunuitenms
F3 fUSunasingn WelSeuiieududn 3 unds Adalndidesiu dmsudadiuvensaludu n-3/n-6 PUFA deingegnly

919115 F2 5998311 lawn 919115 F1 d1m3ue1vs F3 was F4 denlnatAseiu
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Table 4 Fatty acid profiles of 4 postlarval feed brands

g/100 g feed Requirement in Penaeid

Fatty acid profiles ” - = ” shrimp (ref)
Polyunsaturated Fatty Acids
Linoleic acid 0.81 0.34 0.98 1.67
Linolenic acid 0.21 0.12 0.08 0.20
Arachidonic acid; ARA 0.06 0.03 0.06 0.16

0.5%
Eicosapentaenoic acid; EPA 0.45 0.38 0.33 0.22

(Gonzalez-Félix et al., 2003)

0.5%

Docosahexaenoic acid; DHA 0.58 0.57 0.33 0.72
(Gonzalez-Félix et al., 2003)
Total fatty acid 6.36 491 6.38 6.57
1%
n-3 PUFA 1.24 1.07 0.74 1.14
(Kanazawa et al.,, 1979)

n-6 PUFA 0.89 0.39 1.04 1.87
SFA 2.69 1.68 3.27 2.43
MUFA 1.54 1.77 1.33 1.13
PUFA 2.13 1.46 1.78 3.01
HUFA 1.03 0.95 0.66 0.94
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Figure 2 Photomicrograph of H&E stained hepatopancreatic epithelial cells of postlarvae fed by 4 different postlarval
feed brands (A = F1, B = F2, C = F3 and D = F4). Most of PL’s hepatopancreas from all feeding groups presenting

normal characteristics of each HP cell types (Column A and B = 10x and 40x magnification, respectively)
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Figure 3 Photomicrograph of hepatopancreatic epithelial pathology of postlarvae fed by 4 different postlarval feed
brands. (A) Atrophic HP epithelium of overall area, (B) Aggregated transform microvilli (ATM) in HP lumen (arrow), (C

and D) Non-digestible particle in B-cell and HP lumen (arrow) at 4x and 10x magnification.
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