Content List Available at ThaiJo Lmumum =0

JOURNAL G

Khon Kaen Agriculture Journal

%F:]X?TJHS Journal Home Page : https://li01.tci-thaijo.org/index.php/agkasetkaj

muasumueﬂmmaamLwaLﬂuaﬁmﬂﬂLLa‘"ni“muminummi AaNISLTEYLAULR
LLavamqmisaﬂm%aaﬂm (Portunus pelcngCUS)

Effects of blue swimming crab steamed water as a attractant and palatable
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ABSTRACT: A study of wastewater supplement from blue swimming crab steamed water (BSSW) as attractant and
palatable stimulant on its growth and survival rate of blue swimming crabs. The experiment aims to reveal the
most suitable supplement level capable of increasing growth and survival rates. The experiment consisted of
5 treatments with 3 repetitions. The amounts of BSSW were added in blue swimming crab feed at the level
0 (control; (T1)), 2 (T2), 4 (T3), 6 (T4) and 8 (T5) ml/100 g feed. The results showed that T2 was the diet attracting
the crabs compared to other diets (P<0.05). After fed at 1 and 2 minutes, T2 gave the significantly higher
consumption rate (palatability) of crabs than the others (P<0.05). After fed time for 5, 10, 15 and 20 minutes, T2
and T3 showed the better consumption rate than T1, T4 and T5 (P<0.05) and gave better weigh gain, molting
frequency, survival rate, TFl and FCR than the others (P< 0.05). Therefore, the addition of BSSW to the diet as an
attractant and palatable stimulant at the level of 2 ml/100 ¢ of feed, which was the lowest level, was the most
suitable for supplementing in blue swimming carb diet, by which the best growth and survival rates were
observed.
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Table 1 Proximate composition analysis of diets for blue swimming crab (Portunus pelagicus) (mean+SD)

blue level of blue swimming crab steamed water supplemental (ml/100 g feed)
swimming
0 2 4 6 8
crab steamed
(T1) (T2) (T3) (T4) (T5)

water
Moisture (%) 71.88+0.07 7.33+0.06° 8.87+0.01°¢ 10.51+0.13° 11.24+0.02° 13.10+0.11°
Protein (%) 13.34+0.11 42.37+0.27° 42.54+0.11° 42.88+0.08" 43.21+0.06° 43.46+0.03°
Lipid (%) 0.08+0.09 8.04+0.06° 8.04+0.09° 8.04+0.11° 8.04+0.08° 8.05+0.07°
Ash (%) 11.75+0.09 9.22+0.01° 9.48+0.07° 9.67+0.09° 9.93+0.09° 10.14+0.10°

Data in the same row with different letters are significantly different (P<0.05)

Table 2 Amino acids profile in diets for blue swimming crab (Portunus pelagicus) (mean+SD)

Free amino acids level of blue swimming crab steamed water supplemental (ml/100 g feed)

(mg/100 g) 2(T2) 4(T3) 6 (T4) 8 (T5)
Alanine 5.78+0.02° 10.76+0.02° 18.34+0.06" 23.72+0.02°
Arginine 33.14+0.05¢ 65.48+0.06° 99.47+0.07° 133.55+0.05°
Aspartic acid 21.90+0.03¢ 42.98+0.03° 65.71+0.01° 86.59+0.03°
Cystine 4.54+0.02° 9.87+0.01¢ 13.65+0.02° 19.18+0.02°
Glutamic acid 31.46+0.02¢ 62.94+0.02° 94.37+0.03" 124.94+0.02°
Glycine 32.02+0.03¢ 66.07+0.05° 98.05+0.04° 131.09+0.03°
Proline 9.42+0.03¢ 17.82+0.03¢ 28.27+0.03° 36.67+0.01°
Serine 6.64+0.02° 14.28+0.03¢ 19.93+0.01° 26.56+0.03°
Tyrosine 14.40+0.01° 27.81+0.01° 43.25+0.05° 59.67+0.05°
Histidine 4.60+0.04° 9.19+0.04° 13.80+0.05° 19.39+0.06°
Isoleucine 6.27+0.06° 12.74+0.07° 19.85+0.03" 26.08+0.04°
Leucine 11.83+0.03° 23.77+0.03° 35.48+0.02° 48.31+0.04°
Lysine 15.91+0.02° 31.85+0.02° 47.72+0.02° 63.67+0.01°
Methionine 4.48+0.11¢ 7.96+0.08° 13.44+0.09° 17.97+0.08°
Phenylalanine 11.85+0.08° 23.73+0.06° 35.59+0.04° 47.57+0.06°
Threonine 8.90+0.02° 17.81+0.02° 26.77+0.02° 34.61+0.04°
Tryptophan 1.68+0.01° 3.39+0.07° 5.07+0.04° 6.81+0.05°
Varine 9.98+0.08° 19.88+0.04° 29.85+0.03° 39.97+0.04°

Data in the same row with different letters are significantly different (P<0.05)

=

nmnedausEauM s lainiuanzaulunmsduaisiisganisiuainsvasyin

nsiasuayiisedu 2 $ad8ns/em15 100 n3u TFeeazvesduuyiiidiiuemsuinnigan1smaassdy

Y o v oa

(P<0.05) ka¥598aU8ITIUIUYLNNINNAUDINIT &4 1281 1 kAL 2 YT WINHU 63.33+7.20 WAy 68.67+15.41 A1UAIAU

Y

FIUINNIIYANIINABBIBY (P<0.05) sosasubaud n1swasuurisyiinluemsvaassiisedu 4 8addns/emis 100 niu
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1181 1 wag 2 u1dl (P>0.05) ffpazv0d Uiy MdnAueIms windu 56.00£4.66 Way 55.33+5.49 A UaIAY
wenaninisiaTuinilafinsedu 2 uag 4 Tadans/01m15 100 n3U 4 LIa1 5, 10, 15 Uag 20 w19 FeuarvesduIuyin

‘VlLsU’muE]’l‘Vﬂi R P R YRR At (P>0.05) mmaaawummmuﬂmwlfznﬂummmmmwmmimaaﬂau (P<0.05)
(Table 3)

Table 3 Percentage of blue swimming crab approaching test diets containing different level of blue swimming

crab steamed water at different times (mean+SD)

Diet (ml/100 Percentage of blue swimming crab approached test diets (minute)
g feed) 1 2 5 10 15 20
0(T1) 30.67+25.57°  30.67+25.57®  9.33+19.68°  8.67+11.35°  4.00+7.17  9.33+11.84
2(T2) 63.33+7.20"  68.67+15.41%* 59.33+15.54*"  56.00+13.41"" 49.33+11.42** 46.00+11.95*
4(T3) 56.00+4.66"  5533+549"  49.33+11.84"  46.00+7.34”  46.67+7.03”"  43.33x10.54™
6 (T4) 17.33£15.78°C  17.33x15.78  7.33+7.98C  20.67+18.71® 1533x17.51°  4.00+7.17°
8 (T5) 13.33+14.05°  13.33+14.05°  533+9.84°  14.67+15.01° 12.00+13.98°  9.33+17.55%

2b.¢ Mean in the same row with different letters are significantly different (P<0.05)

A B CMean in the same column with different capital letter are significantly different (P<0.05)

nsagausEAUNMsEEai i ivangaudeninuesiniivetmsvesyitannnuiunaemsiin
YSuuemsiyifiuainnisidesngemsiasuindayinnsedu 2 uay 4 1addns/e 15 100 n3u (P>0.05)

WU 69.34+7.04 way 66.50+8.50 un.o15/UmINYIn 1 nfu awddu Fadudsunaemisiiyinduiaanin
YAN15NAGDIdY (P<0.05) (Figure 3)
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Figure 3 Feed consumed (mg feed/ ¢ crab) in 30 minute of blue swimming crab (Portunus pelagicus).

Different lower case letters above each bar indicate a significant difference (P<0.05). Error bars indicate

(mean+SD)
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nsnagausEAUNSERNeyivsnzaudan1seiyiule uazdnsnisseanevasydin

Y S A ¥

INNITNABDINUIY 'LJ‘JJJ’W] ag3In

€

qgo M sasunfaydnNsedu 2 uay 4 1addns/em1s 100 n5u (P>0.05)
An1saTyRulanee Ul ALY Windu 425.54+20.68% Uag 378.34+45.36% aua1du YT siydiiu
Winfiu 0.32+0.04 way 0.32+0.03 n5N/f1 A ua1su snsinisivasueimisiduiie Wiy 2.1120.13 way 2.18+0.31

ANUAIAU ANUDMNITABAAIIU WINAU 2.07+0.23 way 1.93+0.23 ASY/A2 LAZONIINITIOANTE WINNU 46.67+11.55%

=

Faynsuinitgan1smnaedu (P<0.05) (Table 4)

Table 4 Growth, molting frequency and survival rate of blue swimming crab (Portunus pelagicus) fed with

diets containing different level of blue swimming crab steamed water for 8 weeks (mean+SD)

The growth, level of blue swimming crab steamed water supplemental (ml/100 g feed)
molting frequency and 0(T1) 2(T2) 4 (T3) 6 (T4) 8 (T5)

survival rate
Initial weight (g/crab) 2.11£0.09° 2.11+0.09° 2.11+0.09° 2.11£0.09° 2.11+0.09°
Final weight (g/crab) 6.83+£1.78° 11.37+0.88° 10.66+0.59° 7.90+3.10° 5.93+5.33¢
Weight gain (%) 267.78+117.39°  42554+20.68° 378.34+45.36° 175.32457.12° 175.00+151.65°
Total feed intake (g/crab) 0.22+0.02° 0.32+0.04° 0.32+0.03° 0.29+0.01° 0.26+0.03
Feed conversion ratio 3.03+1.42° 2.11+0.13° 2.18+0.31° 3.77+1.24° 2.81+0.23
Molting frequency 1.27+0.12° 2.07+0.23° 1.93+0.23° 1.33+0.12° 1.20+0.60°
Survival rate (%) 26.67+11.55° 46.67+11.55° 46.67+11.55°  26.67+11.55" 13.33+11.55¢

b, ¢ Mean in the same row with different letters are significantly different (P<0.05)

Aun I

ﬂzumwﬁ’ﬁwmmimaawamﬂsqmmwmamﬁmagﬂummﬂzﬁﬁ (P>0.05) Imaﬁm’nmﬁmaqﬁwagiwj’m
31.00+3.15 - 31.75+4.17 ppt ﬂ"]mmLﬂuﬂﬁmmwmﬁwagjizmw 7.98+0.08 - 8.06+0.05 @hmmLﬁumqmaqﬁqaq‘swdw
88.07+4.03 — 90.46+10.28 fadnsu/Ans uenluiovetiagszning 0.39£0.65 - 0.51+0.85 fadniu/ans lulne
YDILDEY5ENIN 0.63+0.17 — 0.66+0.09 Fadn3u/Ans wraiTeulurinogssning 421.38£0.79 - 422.35+1.44 ppm uae
LLumﬁL%aquﬁwagszwm 1281.49+2.03 — 1282.33+0.73 ppm (Table 5)
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Table 5 Average water quality throughout the experiment (mean+SD)

Water quality Diet (level of blue swimming crab steamed water supplemental; ml/100 g feed)
0 2 a4 6 8

Salinity (ppt) 31.75+4.17° 31.00£3.15° 31.42+3.12° 31.42+2.99° 31.50+2.67°
pH 8.06+0.05° 8.02+0.06° 7.98+0.08° 8.00+0.07° 8.04+0.07°
Alkalinity (mg/L) 88.21+6.83° 88.08+6.13° 88.07+4.03° 90.46+10.28° 90.03+3.68°
Total ammonia (mg/L) 0.42+0.67° 0.43+0.71° 0.39+0.65° 0.51+0.85° 0.47+0.80°
Nitrite (mg/L) 0.63+0.17° 0.64+0.18° 0.65+0.13° 0.64+0.11° 0.66+0.09°
Calcium (ppm) 421.38+0.79° 421.54+0.82° 421.83+0.56° 421.83+0.47° 422.35+1.44°
Magnesium (ppm) 1282.25+0.71*  1281.67+0.56* 1281.96+0.65° 1282.33+0.73°  1281.49+2.03°

Data in the same row with different letters are significantly different (P<0.05)

39150l

' '
= £ ' o =%

NN IATITNIAUTENDUNILATYBILN T NUIT SlUsAU 13.34+0.11 Wasidud vildemsninisiasuyid

Y

€

= 1Y 1Y

Uifisedu 2, 4, 6 uar 8 faddins/omms 100 n3u Asvavlusiuluemisiiudu Ineanizownsiasuilayiifisedu

v
=

6 uay 8 fiadans/eM3 100 N3 (Table 1) wazidleRasandslsansaezilunuin Ysinunsaesdlusiaca 1 ity
muszRumaEsnideyiinluomvaass Tnsimzewnsiiasuihisydhilsedu 8 §08303/01m13 100 ndu (Table 2)
wandliFuiluthsyhissdvinulusiuroudnalien wilinsnesiluiaidundunsnesilusnunasnanesilulaisuiu
Aoudnsnsuiiu SansaerilumariifuansiegauasnszfunisiuemsnssssuAia aenndasfunisinuives
Cheryl et al. (2015) wuiriresnisvesdailunguyiiesdusenouvesnsnozdlufinsudiu lnianiz 8153du (7.82 %)
nganilu (10.10 %) lnadu (38.80 %) wazlusau (19.06 %) Mduunasansisgauaznsedunsiuemisuinninluual
fifl 0.94 %, 1.71 %, 10.24 % wag 1.58 % A1ua1su ‘Vfﬂﬁﬁﬂ Fenneropenaeus indicus Wa¢ Metapenaeus dobsoni
diiuemsiifydudusgnoumnnitomsiiivanudiudszney uddanmsfnufesedufivanyauvesnisiedu

fsdiluemsdenisiuansisgauasnszduainuesiniveisvesyinndunuin nsiaduirdsyinfisedu 2 Jaddns/

8113 100 n3u Juszdunisaduihdaihiviuaiesiign walifesazvessvauyiidifiuemisuiniign (P<0.05)
Y

v

wazilforazvasdnuinyiniiiAuenms luuniii 1 uag 2 1NNI1YANIMAGeIdY (P<0.05) Wililowndif 5, 10, 15 uay 20

'
=

Wil mstasuefdnisedvu 2 uag 4 faddns/emns 100 nfu (P>0.05) fiegazuasdnuiuyiifiidiiue mis unnin

YANIINAADIDU (P<0.05) Feownsiiasuureaydnfsedu 2 uag 4 §addns/o1m15 100 N3 Aszavlusiulaiunneng

aa v '

funsadatuyeaivay wioradululdiinsesuidalinluemisiisedu 2 uaz 4 faddns/e1ms 100 nsu TU3uw

nsnozdiludaszursie wu svarilu 813538y ueanidin nganlin lnadu TWsdu ladu wnlnlefiu (Miguel et al,, 2011;

'
v

Cheryl et al,, 2015) egluszauivunzausionisiluansigauaznszduaruesiniuemsiiuiyin unnigansuauiilddl
nstasudaydn liydndimuaziveimsegisiaiilasiazadiaue (Table 3) lnengAnssunisidiAueinis

v v Y P

vosdnilunduaiandou axiifaiuiansiadl (chemoreceptors) fifinrlaseaisussneudunisitiiiminluianas u
n3ndunss aealelng wWulndanedu wndu waznsneziludasy Wudu (Montoya-Martinez et al., 2018; Tantikitti,
2014; Wam uavaug, 25619) lngamzngunsnesiludase wu wvlnletu ladu ngandn lnadu uweaniiin uaveraiiu
%Lﬂuﬁqﬁsﬁaaﬂwéjuuazﬁq@mmﬁﬁummﬂuﬁ"aaﬂéu wazd %qﬁﬂa]xﬁmﬁm%ﬂummiﬁm%’uﬂ'mﬁymﬁmaxé’mﬂumju
ASaLTau (Montoya-Martinez et al., 2018; Suresh et al., 2011; Yg15unl wavAmg, 2561) 5@LLﬂjﬂﬂﬂiLa%uﬁwﬁagﬁw

srteybionsiviinunsnesdludassumilaiiduasigauarnseAuanueeiniuemnshiwnyid widasuluusunn
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WAALANFDINSTISEAU 6 Uay 8 fadans/e1vnT 100 n$u ndunuindesazyesd uuyiniihiuemslsidm uuansa
fugaaIuA (P>0.05) waziilofinnsananiiyindfuems a wiiidl 1, 2 uag 5 FesazvesdruruyiniidnAueimis
Hosnmaadinhiaiiluomnsiisedu 2 way 4 Taddns/enns 100 n¥u uazgAnIUAN (P<0.05) Fsapnadosifunsin
09 filtm uazany (2561%) wuinsldngneuhisayuhfiseduninaiu 4 % luens \ussduiimnzasluniadu
ashagansiuemsliunfann uivninislinzneuwihdswayunlussduiidisduilfosasassnudmmiimadiiy
pwnsanas Tienaidesnannssuiumasdasgneuthiltaminanlugluuuresnauilidutunnniulasnsssne
ihoon Wuisriunaeisutiyilumsfined dagilimmduiueandelundnfusiiuiinuigdu Joiltemns
fisafuanniu dmalvimsfagansiuemiuasanuesiniuewnsvesdniiianas
dunsinyissduniaiasuihilsinfionnsaudenisadyiuln waesasnsseamevesin wudn Yididede
p1sTiaduihieydiniisedu 2 way 4 Sad8ns/ems 100 n¥u (P>0.05) AadifiuTinalusiulivnniisinyaaiuau
wardivsinalusiutosniomsiiaiuhisihiisedu 6 uas 8 Ta8an3/01m13 100 n3u (Table 1) uinsiaiaiivle
madudmiindiiudy arwilunisasnaiu Snsnisseans uasUiuimemsiiyiiAy Andiganismaassdu 4
(P<0.05) Haioranlosnannisaiutiayiinluomsfisedu 2 uay 4 Gadans/o1ms 100 n¥u Wuseduiidinsaesaly
fmnzansionisiduansisgalunisiuuagnsyduniuesiniuemnsliunyin (Table 2) Yhismevauswionsitriuems
Bauazsioidlennnniiyanismnasidu aenndesiunisAnuives Bardera et al. (2020) Wuin MswRuANSRIgANISALDIMNS
3% TwomsiiuAs (Litopenaeus vannamei) vilvifadiivnemised1953ai57 aanailun1sAunemis wasdnisiu
pnsegsriaiiies FanadrAuermsvesdniimnldinainevaussiinmfuasdeiiies ashliannisvedravioannis

= '

geyidransamsing 9 luemns (Chenyl et al,, 2015) euragviliyihiide swngemsiiasuundafdfseiu 2 uaz 4

a
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fiszstu 3% WuseAuimnzausonisduasfaganisiuems nsnseduniuesniues wasdwalsie Litopenaeus
stylirostris in15193AUTaTA d1unns@nwiIves Smith et al. (2005) wui1 nstasulusiudanlelaslaian wazngy
afamdoutuvdoinetuluems fiszdu 2% way 5% muddu dssaviliiAnanufgadensaeuausdumsitimeims
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o ]

v Ao !
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ussmAdARyentsaBNAT VYIS T,mEJmﬁmni’mlé’a&ﬂumm%ﬁmmzamiamsl,?:mﬁa 400-412 ppm Waz 1,272-1,294
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