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ACTIVITIES

SIRIWAN CHOOSRI : OPTIMIZATION FEEDING REGIMES OF DANCING SHRIMP
(RHYNCHOCINETES DURBANENSIS; GORDON, 1936) WITH LIVE FOOD AND
MICROENCAPSULATED DIET ON GROWTH, SURVIVAL RATE AND SETTLEMENT RATE.
ADVISORY COMMITTEE: VICHAYA GUNBUA, Ph.D. 2022.

This research aimed to investigate the food types and optimized feeding (Newly hatching

Artemia sp., Microencapsulated diet (MED)) for nursery of dancing shrimp larvae (Rhynchocinetes durbanensis
Gordon, 1936). The survival, growth and settlement rate as well as the study of in vitro protein digestibility and
enzyme activities of the larvae shrimp were also studied. The completely randomized design (CRD) was
applied in the experiment with 4 treatments in triplicates. The treatments included the newly hatched Artemia
sp. (treatment 1), newly hatched Artemia sp. was fed to larvae for 18 days and MED was added after day 15
onwards (treatment 2), newly hatched Artemia sp. with MED (treatment 3) and only MED (treatment 4),
respectively. All treatments were carried out in 10 L tanks at a density of 3 shrimps/L under the laboratory
conditions. The experiment initiated since the first day of dancing shrimps hatched until they were settlement.
The results showed that the larvae in the treatment 3 had the highest survival rate (31.11%5.8%) followed by
treatments 1, 2 and 4 (21.1142.0, 2.22+0.6 and 0.00= 0.0%) (p<0.05), respectively. The high growth lengths
(14.82+0.85, 14.30+1.11 mm.) were found in treatment 1 and 3, followed by treatments 2 and 4 (8.90+2.31,
0.0+ 0.0 mm.) (p<0.05), respectively. Enzyme activities of protease, trypsin and chymotrypsin indicated that the
larvae in treatment 3 (0.73+0.004 Unit/hr/mg protein, 0.87+0.01 umol p-Nitroaniline/hr/mg protein, 0.10+0.02
umol p-Nitroaniline/hr/mg protein) higher than in treatment 1 (0.59+0.00 Unit/hr/mg protein, 0.22+0.01 umol
p-Nitroaniline/hr/mg protein, 0.04+0.01 umol p-Nitroaniline/hr/mg protein). For in vitro protein digestibility of
MED was 4,674.47 mMol - DI - Alanine/g feed/Trysin act. All results confirmed that the microencapsulated
diet was accepted by the larvae and could be combined with live food for larvae shrimp feeding.

The results of this study suggested that the optimized feeding for R. durbanensis was the newly
hatched Artemia sp. with MED (treatment 3) which led to the higher in survival rate and total length including

the enzyme activities of protease, trypsin and chymotrypsin than other treatments.
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Jd o % o Y
asndsznevlaenlsyanas  Zoea-Mysis Feeds 91MIUAI0ENS  Postlarvae Feeds  914IUA0814

Protein (% of dry weight) 45-57 11 43-60 41
Lipid (%) 10-29 11 3-19 40
Ash (%) 7-18 11 5-16 38
Starch (%) 2-12 6 1-21 19
Fiber (%) = 3 1.2-9.4 12
Moisture (%) 3-8 9 3-11 33
HUFA (mg/g) 2.5-3 7 1-3,13
DHA (mg/g) 1.2.3 7 0.14-1.3 23
EPA (mg/g) 1.1-5 7 0.12-6 22
Vitamin C (mg/kg) 1,000-4,500 5 975-4,500 14
Vitamin E (mg/kg) 400-500 5 150-500 15
Calcium (%) - 0.7-5 10
Phosphorus (%) - 0.5-2.1 10

W1: Wouters and Fegan (2004)

Y o 1 U

{ o 13 s
Tuduemisminnlglumseyuiagnisiseeu daulnaiduunasiaeuiyiag

a

A

uwaqﬁmuﬁmf Tﬂmmmﬁmuﬁ%ﬁwuumqﬂ A1® Chaetoceros calcitrans, Chaetoceros
muelleri, Isochrysis sp., Tetraselmis suecica, Dunaliella tertiolecta, Chlorella sp., Paviova sp.,
Phaeodactylum sp., Nannochloropsis sp., Skeletonema sp. W 8 & Thalassiosira sp. (Lopez-Elias,
Voltolina, Cordera-Eaquivel and Nieves-Sota, 2003; Spolaore, Joannis,-Cassan, Duran and
Isambert, 2006) Lm'ﬁ‘wm'wﬁé”m51mimﬂﬂ'au%’ngﬂﬂﬂmwwaén?}ﬂmzﬂz zoea 1194910
AMAIMIND1M1T LN IND (Pérez-Morales et al., 2016) IFUIRGINUNITANH VO Karthik,
Thamizharasan, Dharmlingam, Kadiravan and Ashwitha (2016) 1dvimsAnudpyaenaFuad
V0IQNAA Penaeus monodon W% L. vannamei S680UAaMI10VUWIAEN 5 ¥iATIANA 1Y

Ao Isochrysis galbana, C. calcitrans, Tetraselmis sp. Chlorella sp. It 8 & Nannochloropsis sp.



17

1 a Y] { @ [] [ a a v 1 9 o % 4
W‘]J’N“If“l«!ﬂlm%i%ﬂﬂﬁﬁ@WﬁﬁﬁqﬁﬁUuliJﬁWaﬁﬂﬂﬁlﬂﬁmylﬂﬂjﬂﬂlﬂﬂﬁ’m@uﬂﬂ I ITULNAIN

° ¥/ Aaaa

o Jdaa 7% o A a 4 I A 1 a =
ADUTAD uﬂummeumaﬁmunﬂaauﬂaiimvlamazmﬁmmmeiwaﬂmmiwmu

=

1 Y 9 = [ == =\ 1 [
algvengaas lsnau 5']1Jﬂ\1ﬂil!ﬂ'WIWQIﬂ“IﬂanﬁGUfJ\‘l’é]'151’]L3J‘EJ‘1]$3Jﬂ'J']1JLmﬂﬂ1\‘]ﬂullﬂ

U Qq

4 o A 1 o
muﬁmwu‘gﬁ’ummw WAL UIAUHAAABINU (Conceigio et al., 2010; Lavens and Sorgeloos,

I A ?

a 14 v Ao & =2 d ' o Ay I
2000) Tsdlosuazorindisvianensa lvdunsuiugailunvaswasnunugiunazilu
drutsznevTnseaied S unauINIUeIAI80U (Sargent, Mcevoy and Bell, 1997)

i <] 1 3 I A o o Aa 1 a a
E]fﬂ\‘luliﬂ@]'lllﬂmﬂ1‘1/]1\1@114']5ﬂl,ﬂuﬁﬂﬁ'lﬂiyﬂﬂﬂaﬁ@ﬂ'liiﬁ]ﬂ ﬂ'limiiym‘ﬂi@] Iae
E4

[
o v A v

& : { o ) v o g
WAUINIT G?\iﬁ1§@'lﬁ'liﬁﬁ'lﬂﬂlﬂ1ﬂ@]i\iﬂ‘]Jﬂ'ﬂ‘JJﬁ@\iﬂ1iﬁﬁ'Ju'l Haall

2.1 Tilsiu

[

a X 3 1A o S { o &
Usznoudiensaezil lugauilunguiding wazitluasemsidianuiniuves

o

v J a A Y a a o aa v 1 1 I
daannyia e l¥lumsnsg@aulanazmsdssdia wazdatluunasvesaiuilszneumnan
lumshomsiuwangailioounmsonissiaou szauTdsauimungayluemsves
AT 1 [ a o ' {
dahirisoeuszuanaanu lawastia szegWanims wazurasnuived 11sau (D’ Abramo,

1998) (15191 2) AuuAazyiavzlinwAIns Tlsaunuananueen ldawuuia Tusaun

[

o o [ J < .
mvua g mSugniadveeud TasAusyuia 30-50 nleisud (Conklin, D'Abramo, Brodner
Y

a

Y 3

and Baum, 1980) Q9uu1atandesn1s Ilsaungeaniinevuialug e ldlunisnsa@u e

a

A Y Aa

A A a 9 S < 4 @ A Y
TlsauiminzanlognieEunueImis lanisgailszana 50 wlesisud (e, 2532) Won

Y

ag =1 S J 9 v 1 =1 Y
TmluT‘]Jmu“lummimsaﬂmﬂizmm 25-40 1o 1HUA INNIUNTITNIYBDU UAITUABINIT

)
= s I 4 .. . . Yy 9 @ 1
Tal5@u 40 loSidua (Millikin, Fortner, Fair and Sick, 1980) 19N 14NT 105202 T0FUADINTT
-~ s < 4 Yy 9 1 o ~
Tus@u 30-35 1losidua (Ballazs and Ross, 1976) tagnanunsm ladniodeans lusau 25
J I 4 . Y v A Y =
lodiFua (Manik, 1976) 4913282 Post larvae ¥11A 0.5 NTU UANABINIT T5AU 30-35
S 3 4 Y o = 9 = L~ 4
o FIFUA 1HAYNIUIITLE Post larvae YUIA 1.4-8.5 NN UANNADINIT 1)3au 32 nlodidud
Y o Y = A v Yy 9 =3 1 Y o o 1 = =
N9NA11AIM3 1)saungenindawaznanunsmng 2 m1 Qanaidriseeundsi llsau
73 o o Y 3 o Y a A PN Vo dY
40-50 o 31Fua d11TUNa TaauIanoan1s Ilsaun 45-50 oSG ua WonuwusAoIN13
{ s d w1 ' -4
Tls@u 50-55 o515 UA @I00U Penacid HANUADINT 1UTAUTLHII 23-55 11/03 15U UD3
H o Y 3 A o o . = 9
Hninuita WunnsiuTaena1116200uv09 Penaeid 1ag 5282 Postlarvae HANADINIT
[ < Y { o
T1)sAuTuem1sgani19ze juveniles tazszeoz Tadudes 01113 luTasouuatgaiiun gy
4 0o < S 4 4
MTIA84 penaeid Yszavanudnse Uszneudreldsau 52 wlesidud asTulamsa 13-14

s 3 4 [} S 3 4 S 3 4
wlosidua lvaiu 12 Wesisud uag HUFA 2 lasiud (Kumlu, 1999)



18

2 o

A o A Aq Y ) v o do . .
A1TNN 2 38@]‘U11J3ﬂu‘Vlﬁlsb'ﬁluq@l3@1ﬁ13ﬁ1ﬁ5ﬂﬁﬂ3u138ﬂﬂuL!a%ﬁﬁ83 juveniles

¥iia Tsauluerms osidue)
3383 Larvae
Penaeus monodon 30-55
P. japonicus 44-56
P. indicus 40-40.8
P. setiferus 52.7
Macrobrachium rosenbergii 46.1-57.6
Homarus americanus 57
Scylla serrata (megalopa) 55-79.4
3382 Juvenile
P. monodon 35-50
P. setiferus 50
Macrobrachium rosenbergii 47.91-50.76
Homarus americanus 50
Panulirus ornatus 30-55
Cherax quadricarinatus 50
Eriocheir sinensis 39-42.5
S. serrata 34.2-51-8

nu7: aanlaga1n Holme et al. (2009)

2.2 lwstunaznsalvsiv
v Y 9 Yo ) Aa D) A a ] % ' 2
danin a5y Tviunao1msAnu N Won UL AL HIUATEUIUMTIAY)
Y = < o A (B a 3’; [l Y 3 ]
valdemslivinaianas nagdudesgnemauaueImis ntuszgndey Idivinadnasnou

~ 2

] o g 1 ] o o’g o )
sumeszgadnii 11 Fluwadae 1118 msgosnsaluduludaiinfaviulud 14 Taglusiu
[y o ¥ aA o o o 9 @ o 1V 3
wagnadINdun AN ra1nay i 1% luduazatouazuandivin luanalvapiu
< a I a v o . A 4 v v v W Y da! =2 A
Turanaanas wadluasdiiadu (emulsion) Nae17 luiududaduen lxi 1duniu &l
P B o AA J = a . .
L’e’]uUl“])’iJﬂﬂaﬂiﬂmﬂGmefJuﬂ%@’ﬂ mu"l,clfmmuﬂiu,aﬁﬂ"lau,ﬂa (pancreatic lipase enzyme) L0
o’ % v o YA 1T Aa a o . . . F) ]
e lyiRvasunanwiiag 1dnsed dumaiialanla (intestinal lipase enzyme) 3219111428
] o 4 % <3 4
gooTuanavosluiulugdlasnfiwelse (riglyceride) 1duananiulandimo’lsa
4 v A
(diglyceride) TuTun@iwe 158 (monoglyceride) nAtyosoa (glycerol) taznia luiudeasy (fatty

. = =) v Aa 3 A 3 A 1 = = o 9
acid) FINALEDIOR Llﬁ$ﬂiﬂulﬂlhu®ﬁi$ Lﬂuimaqaﬂmmmaﬂmqa ﬁNﬂWEﬁN@WlﬂJuﬂﬂﬁl‘Iﬂ



19

v o ) ] a & v A = A g A A
Tanaznsa lviiuTlown 3 Wurtanilaveansa luiuddsy vazithuTuegai@nigaisianie
) 1 @ @ {o & {o o3 a
wih gl Aununsaludundriundadihdesmansall 2 Uuuy fe nialaTuada (18:
A A o 2%y o P g 2y v =
2n6) waznsalalumela (18: 3n 3) Wesnindadi luawisadunszinsans 2 414 99

v 1 Y v
sutlunazdedlasunnomismor lhduaisasdulumsmusiuauasveu It unia

2 ( = <3

v A ] = a X A 2 A g @ Aa v
"lmuu‘n"lm mqmﬂﬁmwuﬂiumewa Tﬂfmqmwnu uazmmmumﬂummmwuwam

LY
a o

Y o AN P Py o 23 ' P
mmmqmiﬁumﬂm"lwuiuﬁmmma (s.]i‘V‘Nﬁ AANUTVY, 2536) AAIUAASTUANAIY

Q Q

Foan1snsalviiunsudunanaesuesnly TasdrulvaianudesnisUseuia 0,52

]

=~

J I o ~ [ d’%} A Yo =Y a 9 1 [
Lﬂ@i!cﬁu@ (m19190 3) 1’?']ﬂﬁ@]?u’]ﬂ]’lﬂﬂi@l‘lﬂiﬂiuﬂiﬂ']ﬂ!ﬂll']ﬂlﬂuﬂ'ﬂllG]@\?ﬂ'liﬁ]gﬁﬁﬂwaﬁ'ﬂ
a a Ay Y A 3 dy 2 Ao 2
ﬂ'lfl'LfllﬁﬂlulﬁﬂiﬁﬂG]ﬂaQ m’amnﬂaﬂummnﬂmuaqwu Nﬂ@]i'lﬂ'lﬁ@'lﬂg\ﬂlu DHA 11ag EPA
= o a3 1 a a o v J FU a 1 () ~
3Jﬂ'3'13Jfl]'llﬂuﬁﬁlﬂ'lilfﬂiﬂlulﬁﬂiﬁllﬁzﬂ'lﬁW@lu'l"U'E]\iﬁﬁ'JTIglﬁllazﬂﬁﬂﬁ'lﬂﬁlfuﬂ l!@hlllﬂ@ﬂﬂ
9 Aa = o [ o Ao & T oo 14 . Y
fl"lfJ\“ITL!ﬂ')'liJGl'E]\?ﬂ'liGlucluL“]f\“IﬂiiJ'lm ’G’f'l’l’ifl'llﬂi@ulgllﬂuﬂfﬂ'llﬂu@l@ﬁﬂ'ﬁ]@uﬂﬁ Penaeid I@Lllﬂ'l 2

d I 73 T Ay A ) [ -
1tas HUFA 1 L“JJ’ail,c]fumﬂuﬂ1TIuE]EJ1/]Q‘ﬂﬁ‘1W53JGI’J@6uizﬂz Post larvae

{ (9 Y ! 9 v o % w1 . .
3199 3 szauluiunldlugasemnsdmiudadihivoounazszee juveniles

¥iia Jusiluerrins osidus)
338% Larvae
Penaeus monodon 4.3-16.6
P. japonicus 5.5-16.5
P. indicus 8.9-13.3
P. vannamei 11.5
Macrobrachium rosenbergii 12.3-37.4
Homarus americanus 12-19
Scylla serrata (megalopa) 6
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Tocopherol 20

111 Wouters and Fegan (2004)
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szauTlsanluerris losidue)

aIUNAN
30 35 40 45
Fish meal 16.75 21.76 26.76 31.76
Shrimp meal 5.00 5.00 5.00 5.00
Soy meal 20.00 20.00 20.00 20.00
Wheat gluten meal 5.22 6.78 8.34 9.90
Fish oil 2.56 233 2.11 1.88
Soybean oil 2.56 2.33 2.11 1.88
Dextrin 41.11 34.22 27.32 20.45
Soy lecithin 1.00 1.00 1.00 1.00
Choline chloride 0.30 0.30 0.30 0.30
Calcium biphosphate 1.50 1.50 1.50 1.50
Vitamin premix 0.50 0.50 0.50 0.50
Mineral premix 1.50 1.50 1.50 1.50
Sodium alginate 2.00 2.00 2.00 2.00
Cellulose 0.00 0.78 1.56 2.33
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2. Microcoated diets (MCD) 35 MCD %"ldjuﬂgﬂu
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1999819 NTTVIUMIHAA TASTVUMTHAUITUAULINNNTZVIUMIMAUNT¥AT5 N Taen5 14
4 [ a 3 [ 4
nSesinslunisnangnadwiuaininglseasalunisldeaiu (Rathore et al., 2016)
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NN 19 Marrumerisation diet (MEM)

31: Kolkovski, (2013)
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wiiadnfih FHAVDIINT an3159A
Penaeus monodon MED 3-29% to PL7
P. monodon MBD 85% to M1
P. monodon MED 51-64% to PL
P. monodon Microcapsules+algae 76%
P. monodon MED 80% to PL1
P. monodon MBD 52% VI nauplii to mysis
P. japonicus MED 50% to PL1
P. japonicus MBD 75-90% to PL1
P. japonicus MED-algae 79.5% to PL1
P. indicus MBD 62% to M1
P. indicus MED 55.25% to M1
P. indicus MBD 100% PL20-PL50
P. stylirostris MED-algae 65% to PL7
P. vannamei Microcapsules+algae 80% to PL7
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iiadadi FUAVDIDINIS 97131300
P. vannamei MBD 47% to M1
P. vannamei MED 97.3% PIII to mysis
P. vannamei MED+algae 98.6% PIII to mysis
Macrobrachium rosenbergii MED 84% from Z4 to PL1
M. rosenbergii MBD 77.3% from Z5 to PL1

Palaemon elegans
Crangon nigricauda
Homarus gammarus
Eurypanopeus depressus
Portunus trituberculatus
Scylla serrata

S. serrata

Micro-granulated diets
Artemia-microcapsules
MBD
Microcapsules+rotifers
Microcapsules+rotifers
MBD+Artemia

MBD

49% from Z5 to PL1
Non beyond ZII

Non beyond stage I11
83-93% to ML
16.1% to juvenile
66% from Z111-ZIV

90% from ML to C1

117: Holme et al. (2009)
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Shell: gelatin, B-cyclodextrin, gum Arabic, Tween 20

Core: oregano extract (active compounds:
rosmarinic acid and carvacrol)

A 23 Taseadveslulnsundaa
A Baranauskaite, Dalia and Jurga (2019)
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Fish meal 250
Casein 200
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Vitamin mixture 10
Mineral mixture 10
Sodium alginate 10
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Choline chloride 5
Calcium biphosphate 5

17: Xie et al. (2013)
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Egg yolk

Casein (vitamin free)
Fish protein hydrolysate
Rice starch

Refined soy lecithin
Wheat gluten
Menhaden oil
Canthaxanthin (10%)
Cholesterol
Ascorbylpalmitate
Vitamin premix BML #2
Betaine

KH,PO,

Choline chloride
Mineral premix
Glucosamine
Alginate

Moisture

Protein

Lipid

Ash

Nitrogen free extract

38.45
14.69
15.38
7.69
1.92
3.85
5.63
2.31
0.12
0.04
1.15
0.15
1.15
0.38
1.54
0.15
5.38
62.5
46.1
37.4
5.6
10.9

7111: Kovalenko et al. (2002)
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