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Colchicine-Induced Variation in Xanadu (Philodendron bipinnatifidium ‘Xanadu’)
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Colchicine-Induced Variation in Xanadu (Philodendron bipinnatifidium ‘Xanadu’)

UINENIIYITU LASUIGUAT" YTAT 337 LA 31301 1UUAYD

Nurihan Chewaesulong’, Nuseeta Awae' and Raheema Wamaedeesa'*

UNANED

31nN15AN¥INISTNU YL ARA AU KU SNIIFUFININE V09 UIAEETT AR TTY
Tnoi3ouisuisnisfiduduldsuanslaaddu 2 33 Iusnihdudrusuiguiluaisinaddu.
Tngiidudruguiqualuaisiaadduainududu 2.4 uag 4.8 dadnu/ans iunan 24 Falus
LLé’aﬁfﬂ,ULWWngaquuaﬂwWiQMi MS (Murashige & Skoog,1962) LLazwaz%uﬁauszj’]uwauuamﬁqm
MS fiuauanslaad@u 2.4 uay 4.8 fadniu/Ans nnisingzdesluanmuaoniounu 45 Ju wui
Fuduiidnanissendin 100 Wesifudluynnimuud srugiimnzidssunemsgns MS nauas
Tnadduanududy 4.8 fadn3u/ans finuguaisiniignfe 3.15 wuhimng nsustudluas
Tnadfuaududu 2.4 fadniu/ans Wdulu uagduusnedsuiniian Ao 9.00 Tu way 4.87
pwaiu WedheugnlulsaSouuiu 30 Yu wuitemisgas MS finauansianadfuainududu 4.8
fiodnfw/ans liarugaduadounniigaiie 3.52 wufiuns uenainiwuidusuigiiuluaisiaadd
upududy 2.4 fiadniu/ans danunhsluadouiniigade 1.52 wufuns egralsAnunuiinig
Falaadduluomsvionisutleadfudsnadudininfuduauly uazainnisAnudnuugesuinly
wuumugiugluarslaadduaududu 6.8 Sadnu/ans wazduriuiginizuuemsgns MS
finauanslaadduaududu 4.8 Sadnd/ans dwaliwadauivuielvginit udfianumuiuiuies
ndflefiuiuduilaléfuanslaaddy

[

AdAey: TAaddu 1u1g naneidss ieaudedi
Abstract

The morphological induction of Xanadu was studied by colchicine. Colchicine was
prepared in two ways including colchicine solution for soaking of Xanadu explant and
colchicine added in MS medium. After cultured 45 days, all treatments showed a 100%
survival rate for Xanadu explants. MS media added 4.8 mg/l colchicine showed average
highest shoot length (3.15 cm.) whereas soaked by 2.4 mg/l colchicine showed highest

number of leaf and root (9.00 leaves and 4.87 roots, respectively)

'AUZINYATATERT UNINYIFBUIIBIATITUASUNS
Faculty of Agriculture; Princess of Naradhiwas University
* Corresponding author: raheema.w@pnu.ac.th
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After hardening in greenhouse for 30 days, it was found that MS added 4.8 mg/l
gave highest shoot length (3.52 cm.) whereas soaked by 2.4 mg/l colchicine showed highest
leaf width (1.52 cm.). However, added colchicine in MS media or soaked in colchicine
solution resulted inhibiting leaf number. Regarding both size and density of guard cells, it
was found that soaked in colchicine 4.8 mg/l and 4.8 mg/l colchicine added MS medium

gave highest length of guard cell and lowest density of stomata compared to control.
Keywords: Colchicine, Xanadu, Plant tissue culture

uni1 (Introduction)

Hagtulinenliussfunagmeiudiiuiifouegraunivarslnoianizividdnuazisnald
ndn wu nsiAnludie vuadunseluiinaniednninund dddldsuaiuden Manunseu
%1U19 (Philodendron bipinnatifidium ‘Xanadu’) Lﬂuiﬁﬂisﬁuﬁagﬂumﬁ Araceae daduldiinlu
yilauilafildFuanudon esnnifluiiasay luddenduuiu Suvevluidnfeuiadunaidly
usnasesseszuitaiulutuiiukulufifians Wuduniisuszana 1.0-1.2 was dulaifuiige
Usganas 60-80 wuRung ufivfiveuanutugs livevuasunndn Sunngiiazdgnidulinszans
anussnelueiang nisdgnasduliionnussaunioldlu Addgdsheneneiniauazgaansiivly
SruléBndae dafunisuivuiugeungliifndnvaylnig Sefuindunsatslenialunisvene
panvossglaBnmImils

mshlfAansnaneusivaiafonelunastiadunisuen Tnetadunreluazdunisnais
Ainnanufnuninigludlunvesfisies ddulvgiinanaruianaialunissiaesiibuieianoud
W wazn1sdenke MIveRsensifinvetudufiuerlifvasaeadduiusiiiaunivieiin
1NU{N381v81 transposable element %138 mutator gene warladen1gusniniinannsvInes
913Uwia Msdsundasgamgiegangiuiuniesednieglusssuyid uazdslarsiad vane
yidafiauisanszduliiAnnatewus wu a1sadfidvydadu arsiadifluananaioiua
(base analogues) wazanslaaddu Ludu Pensuriya et al. (2016) loAnwnavesarsazarelnaddu
sonmssyiulanazduguinefiddsuuvadivvesduneadonuidudinderewuaunedoile
1#$uarsazatslaaddurinlsl Sruausen auniialu uazdiuausin desndiduilildsulnadu
uena N Balla & Taychasinpitak (2017) l8Anwinavesarsiaaddudivinlddumadseauluanin
Jasaaiinnsiudsuuuasssiugavedlasiulen wudfumalssdulundnfudlaadfuaudu 2.5
fadndusiodns Wusverinan 2 Yu uay Sumauszivlundnaniiurlaaddus siuaudy 5 fadniu
sodns 10uszazian 2 Yu awsadniliiin mixoploid Ao aneluduiieafudiwadiisiuou
laslulouunneneiu

Tunsuiudeiugiindenldisnamedeadedontae onsmaaevduiusiignnszdu
Frpanaiaiiviessd dufulunismeassifednunisliarnailaaddudonsedunsifnauuususiu
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maﬁ’uqﬂiiﬂuamwﬂaam?gﬁ] SusrdamaliAndnuyursuiavesfueIuIgfiLani1aanFuLis
LagansavinsAadeniusiuansdnvaineluls
¢Gh qﬂnszﬁuaﬁ%m‘s (Materials and Methods)

1. Mswssuansavarslaadudmiunisuddudiuily

Pre¥nulsaiod Seaniaylaaddu (Acarpia Farmaceutici Srl) ifiUsumanslaaddy
0.6 fadn3u §1uau 1 Wi wazareludusunm 250 fadans war 125 Jadans ielililnaddy

ANMUNTY 2.4 WAy 4.8 Naansufadng

2. MawFenemsgns MS dmuimsdssiudiuiiiunsulaaddy

paasafianuoignse1nts MS naxliidrdundaudutinia 30 n$u U3 pH 5.8 Wiudy
ilusiulhidenudhnisnsonemsldvniamedsaiedouasUadiliain uaziivane1misunsi
Tiaondelasnsiadievsiodanudulogunad 121 ssmnwadoa mnudu 15 Uouddonisieia
WU 25 Wil

3. MIATENDIMTHANATIARTTU
WIBNDIMITINIELAELBIEagns MS Haua1siAadduauudy 2.4 Tadnfusiedns
way 4.8 dadniunedns

4. M3t lifnAMURUTUTIUNIIRUENTTY

4.1 3nstninlfnaNuwUsUTIUNaTugnssulag s

ihlauguigiviinisdnsinuazlu Tnemdsluliduas 3 Tu Tusluansleadduid
AUy 0, 2.4 ua 4.8 fadnSusedns Wunad 24 Falus ¥insvaaes 10 819 az 1 909 az 5
Fu Woasunaniidudneuigintluaisiaadiuundwiharuazendasiindusiie 2-3 At
Tnduilumnzidedumsinionlinude 2 vmsmzdealussesnaiuiy 45 Yu Tnswde
2IMNN 7 U

4.2 FnmstniAsanuwdsusiumsiugnssulaenaulaatduluoimis

ﬁ'}‘[ﬂusmm@]mwazl,?;}aﬂummiqm MS Tdnanslaaddulsunuanududu 2.4
Haanfusoans wag 4.8 Haaniusoans Win1svneass 10 sgm ar 1999 9898 5 Fu MNsNzIEes
Wuszeznatuiu 45 Yu lagidguemnmn 7 3u

4.3 A5n15AnwanwzUInly

donlugeuveurardmaass dalvflauia 1 msrawufiuns ndawiniduilily
wieneauU1e drldaneuuukualad vemiingu 1-2 ven udrladenszandaalasiludestundes
qanssainuulduas Afdsvens 100 Wi Tuiinamile
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Nan1INAass (Results)
L ma‘uaﬂﬂa%%uﬁamﬁam%’im‘um%udamnm@
Mnmsustudueugluamslaeddunnududu 2.4 wae 4.8 fadn3u/ans Huna 24 Halus
wdni Uz EesuLoIIgRs MS (Murashige & skoog, 1962) warainmaimeidesdudnluamsgns
Ms Ananansinaddumandudu 2.4 uaz 4.8 fiadnfu/dns Wuszeziian 45 Yu wuimndmeasdli
gn31N13500T30 100 WoslGud (Table 1)

Table 1 The effect of Colchicine on survival percentage of Xanadu explant after cultured for

45 days
Treatments Colchicine Duration Survival percentage
concentration (hrs) (%)
(mg/L)

Soaked in water for 24 hrs 0 0 100
Soaked 2.4 24 100
Soaked 4.8 24 100
added in MS media 24 0 100
Added in MS media 4.8 0 100

2. wavesanslaaddudensiaiauiviavesiueugdomnsdesduanmaonde

ndrnineiissiurungluanmdasadoutu 14 Yu nuimndulunnnsvaasadudinizunn
Tl wesidlomsifosuu 28 Yu nudidianugefuifiatu ndsannismigideauy 45 Yu wuind
suniluifisTusarlufivunelwgiiu (Fieure 1)

T11d T1 14 d T128d T145d

Figure 1 Growth and development of Xanadu shoot after cultured for 1, 14, 28 and 45 days

ssaisinaluladuazuIonssunoasinEas UKIINEIFBUsIENEs1BUASUNS U 1 oJuf 1 uastAu - DRuisu 2565



lournal of Technalogical and Innovative Agriculture [ITIA)

PRINCESS OF NARADHIWAS UNIVERSITY

T51d T514d T5 28 d T545d

Figure 1 (Continued)
ﬁa]1'mnmﬁw%zy,Lﬁuimaﬁwmm@wé’mwwLgmmu 45 Ju uwazivoyaluiiasgvinieadia

WUt nMsurBudmsungudiuduingg udhlumeidssuemisges MS wazganMaNIzEs Ty
YIUNPUUBINITEAT MS fnananstaaduninududusiieg fgvEnaseaugweiy uililisninase
Ul 4aEd TN

2.1 ANUENUBIAUYIUG

ANUGIVBIF LTI ANITABIU D MITENT MS Tinauatsinadfuanududu 4.8
fidnsu/ans fimnugaainnigafie 3.15 wuiuns wibiuanseiudiusungiungdesuuoimsgns
MS Ainanaslaaddunnuitudu 2.4 fadniu/ans fnmgaaded 3.11 wuRiuns sesaunFotudIn
grungiutluarsiaaddu amnududu 4.8 fadn3u/ans ganuau way Judusngiudluarsiaaddu
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ANUDNTY 2.4 Tadnfu/dns Tauguadion 2.68, 2.57 uag 2.41 WUAWAT AuaRU (Table 2 uay
Figure 2)

2.2 Suuluvesiugiuig

Furuluvesduguiglunnisnisnaassliunnenesiuniada waduualdudisuain
Fudrwiusudluaslradfuarududu 2.4 fedndu/ans fSunluedenniigail 9.00 Tu uldunnss
UYAAIUA %uai';wmm@ﬁLLﬂzﬂuaﬁIﬂa%G‘z‘iu 4.8 dadn3u/ans %uahusmmqﬁwauummiqm MS

NNANAISIARTTU 2.4 way 4.8 Haansu/ans dedsrululuweay 8.47, 8.20, way 7.80 lumiuaiau

N

) M-

(M15199 2 AZAINT 2)

2.3 IUTINVBIWUIUIY
UUTNVRuTIUIglunnITn1TaaesliuanAsiuneEds willwualdudnduain

v
[

Fudrunuluansiaaguaududu 2.4 fadnsu/ans J9wiusnadeuiniani 4.87 uiliwnnsieiu

FUAIUIPIWINNNIPUURIMNTENT MS NNauasiaaday 2.4 1aansu/ Tudiuy Uiz uueImiTans
MS fnananslaadigu 4.8 Tadnsu/ans wavtudmvungiuiluaisianaidu 4.8 Tadniu/dns Belldnuiu

snedei 4.13, 3.67 waz 3.33 auaenu (Table 2)

De

Table 2 The effect of Colchicine on growth of Xanadu explant after cultured for 45 days

Awnaes Colchicine Duration Average Average Average root
concentration (hrs) shoot height leave number
(mg/L) (cm) number (roots)
(leave)
Soaked in water for 0 0 2.57+0.13° 8.00+0.76 3.67+1.23
24 hrs
Soaked 2.4 24 2.41+0.48 ° 9.00+1.00 4.87+1.51
Soaked 4.8 24 2.68+0.19°  8.47+0.91 3.33+1.05
added in MS media 2.4 0 3.11+£0.17%  8.20+0.86 4.13+1.73
Added in MS media 4.8 0 3.15+0.28 %  7.80+0.56 3.67+0.90
F-test x* ns ns
C.V. (%) 7.89 7.49 24.39

ns = non-significant differences
** = statistically highly significant as P < 0.01

—
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Figure 2 The growth of Xanadu shoot after cultured for 45 days, T1 Soaked in water for 24 hrs,
T2 soaked in 2.4 mg/L colchicine, T3 soaked in 4.8 mg/L colchicine, T4 2.4 mg/L colchicine
added in MS medium, T5 4.8 mg/L colchicine added in MS medium (Scale bar = 1 cm)

3. Naveanslaafidusionsiasyiulnvesuuguraanndreugnlulsaseu 30 Tu

pdsmamngiasssugluanmuaeaideuiu 45 Yu dvinséhesulugnlulsadou ndsman
Ugnuiu 30 Tu laduiinnissgivlauaziideyaluesed nudrldiauuandiamisada uwed
wultiriduingifssuueimsgns MS fnauaisinaddu 4.8 Sadnu/ans feugauadeuniianie
3.52 lwuRwns luvesdurungyanuay fwiuluedsndigade 6.53 lu wazaruniisluvesdy
gy Audluanslradduenadudu 2.4 Sadnsu/ans fenunhsluedsainniigade 1.52 wufuns
(Table 3 wag Figure 3)

Table 3 The effect of Colchicine on growth of Xanadu explant after cultured for 30 days

Treatments Colchicine Duration Average Average Average

concentration shoot leave leave

height number width

(cm) (leave) (cm)
Soaked in water for 24 hrs 0 0 3.26+0.40 | 6.53+1.25 | 1.44+0.18
Soaked 2.4 24 3.40+0.34 | 5.73+1.16 | 1.52+0.20
Soaked 4.8 24 3.05+0.32 5.93+1.22 | 1.31+0.19
added in MS media 24 0 3.33+0.58 | 5.93+1.16 | 1.44+0.31
Added in MS media 4.8 0 3.52+0.55 | 5.80+0.77 | 1.48+0.21

F-test ns ns ns
CV. (%) 7.93 13.56 15.55

ns = non-significant differences

—
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Figure 3 Whole plant of Xanadu after growing in greenhouse for 30 days, T1 Soaked in water for
24 hrs, T2 soaked in 2.4 mg/L colchicine, T3 soaked in 4.8 mg/L colchicine, T4 2.4 mg/L
colchicine added in MS medium, T5 4.8 mg/L colchicine added in MS medium

4. navesanslradgusiodnuazvesUniunaza v LuYesUniy

nNsAnwdnwazresUnlulaglindesganssatiuulduasiidsveny 100 w1 wutuinly
vossugugiualuansinadduanududu 4.8 fadndu/ans uazdusmngiinzuuemsgns MS finay
anslaadfuanududu 4.8 Sadniu/ans Svuavinlulngifian uasildnwugaouded Weiflsuiudu
filailf3uansladdu drudumungiiugluansiaad@uanudy 2.4 fadn3u/ans Tnvaznludeudis
naw uanaNifueugRinzunesgas MS fnauanslradduaududy 2.4 fadnfu/Ans deunn
Unludnilan uaziidnwaszuiaduag (Figure 4) uonaninwuinduiiiunlulvg sswuarumuiuiu
vosnlutesas urdmiuduiiiunnludnavdmwaliiinnumuuduvesinlusnniu (Figure 5)

T1 T2 T3 T4 T5

Figure 4 Stromata of Xanadu after growing in greenhouse for 30 days (at 100x magnification,
scale bar = 200 um), T1 Soaked in water for 24 hrs, T2 soaked in 2.4 mg/L colchicine, T3 soaked
in 4.8 mg/L colchicine, T4 2.4 mg/L colchicine added in MS medium, T5 4.8 mg/L colchicine
added in MS medium

—
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Figure 4 (Continued)
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Figure 4 (Continued)
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Figure 5 The effect of colchicine on stomatal density per 14 mm? of leaf area, T1 Soaked in water
for 24 hrs, T2 soaked in 2.4 mg/L colchicine, T3 soaked in 4.8 mg/L colchicine, T4 2.4 mg/L
colchicine added in MS medium, T5 4.8 mg/L colchicine added in MS medium

331581 (Discussion)

MnnsBudiueuguiluansiaadfuarandudu 2.4 uay 4.8 fadnfu/ans Wunan 24
g LLé”;ﬁﬁlUmeﬁawummﬁqm MS LLazmﬂmiwas'?iyudauémumuummsqm MS finawans
TnaT8u 2.4 way 4.8 fiadnsu/ans Mendenswnzdeduanimvasnloutu 45 Ju nuinismeaes
NNNIAUUATIENI1N1550ATIR 100 Wosidus denndediu Samala et al. (2015) lavirnismaassqu
widuneinna1sluatsazatelaadduainududy LATITYLLIANI9Y A 0, 0.05, 0.1 waz 0.1
Wosdus 1Junan 24 uaz 48 Hrluamuitanududuresarsaslidmalisnsinissendinvesdy
nermtnEsanas Wessnanududy warsseznardinanlivunsaudefiveiing

nnsAneiafedl nudrdusugiildsulaaddulianugalimetunisadatuiueiug
Aldldsulaaddu wavidowSvuiisuisnsldansiaadduiisedumnududusindu wud nsfnans
laadguluomsiuwiliulvidugiuiggeniinisuy ﬂgﬂﬁLﬁaﬂf\]’lﬂﬂ’]iLL“U'EHﬂﬂa%%uﬁ’ﬂﬁ%uﬁ?u%’IU’l@
§suansifios 24 $alus uinnsiinanarslaaddulueomisgas Ms vinlidudrugaduaisinaddy
Ienaeanan wilhiinnszazvauvesarslaadduluidodelduinnit Sohliilenainlulndnasss
Ifu1nndn wazdanasonugsvesiuyiugvilidusiuigildsulaaddusionisinlueinis
fuualdudugsniiduiililesulnaddunieduiilasulaadduiieisnisuy aenndeatunismnass
903 Azizan et al. (2021) FsldFnvmaveslnadduainududude 1.00% - 2.5% sen1siaSayiula
YOI (Stevia Rebaudiana Bertoni) lagrani1sAnwinuinainududuvedlaaddudisneiu
Fudwaldnuugdugiuine wu augs anuenlukazanunuilufaruuandisdusgng

—
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fodfny warnuinnsurlaaddudiuna 2.00% dewalvidungiimauiianugainnindudilals
wilAaddu uana1nil Youssef (2003) s1evuindlothduillamunseu (Philodendron scandens)
surlulaadduanududusi Tussosinandun dwaliduillamuasouiiniafiuaugevesiu uagd
auelusntuniuiildldudansazanslaaddy

n&rnmizidsdduanimuasni@euiu 45 Yu Seihnisiedgnlulsuiewdunan 30 fu
nuiAnugresFuruIginizluemsgns MS Anavarslaadduanududu 4.8 fadnsu/dns
fnugaunniign wazdusiuiginiaislaadduannududu 4.8 fadnsu/dns daugadoniian
uenaniliinisinmanuniiswedunuirluresiurungildsuaslaatduiianunhsluunn
Fuldlasuanslenaddu Fedmudsdu Pensuriya (2017) Aildvinisyinaeslansianadduluduaqy
dunailefinududu wavsreznaisieg nuintanuniidluresduiilduaisiaadduinnuwnneig
fun1sadfduduildldsuansinaddu esanansladduluss nnswsyivlnludiuvesly
wardinuduiwililuduas wasiinadennunirdludae winniluugnluanimlsasou agvinlv
Wunsiasuudaswesnanundisluinniy sungkaew (2015) l8vinsnaassliaisazarslnaday
Tumaundudu wazszezinainieg lududunedeludiuvesds wuitnnuuduiininiy
warszoznatlunsuasuintwiliiaueluanas wazdaunirduivdunivasiu wayan
nsAnmsiuauluitidredgnlulsaieu nudlisuauluiidesndinamisidsdluant wlasade
\losnanimeinianeueniiiauiouniennudumnniduly willuidiies wazuiniesiudedade
B 1wy 15A wazhia

MNnMsAnwIdnwazvesnly nudueulgiugluaisinadduanadudu 4.8 dadnsu/
dn5 uazdugimnzuueMsgas MS finananslaadunnududu 4.8 fadnsu/ans dvuratin
Tulng dedisufudulylasulnaddu aenndosu Kerdsuwan & Te-chato (2015) ivin1snaaes
MzidsaatssanuaaugITluemisgns MS udrunguutluasazatslaaddu armiduduuas
spEERAIANeY NUIgTEAILILLYeusadauanasluduiiiaunanUa1sBenilld T uans
Iﬂa%%ummﬁuﬁumﬁu Juwamandanlusazwadlududfmesiaversvunlngdunusiuay
TasTulgufiiadu du mixoploid HUUIAUBIYAFANNINNIIYAATUAL LazTAIUNUILULYDULAE
AuBBNINYAAIUAN UBNAINTINA1INARBIYES Moghbel (2015) Faldvinnnsnaassguutvzionne

a

LLﬁ%ﬂaﬂﬂ’]NﬁJﬁJﬂ’JEJIﬂaSUG?JUVllIﬂ’J’]EJL‘ZJ@J%UGHQH‘UL‘UUL’J@’] 24 “U’ﬂllﬂ Naﬂ’]ﬁ’NEJGZJ’J’]WGZWN?{ENGZMQMU'm

o

Tunlugninneauals Tnsarugnvssuinlurzieuilasvaisiratduiauinlng ninegsiidedAey

ogalsfinunisiudsundaswestnlufinuannisAnuiluaded (Wufsanisdsuudas
Frumsaiiiulantudmiuilisuansiaadduiidy fsenadtliuansfenisnaieiusviefuuls
nreugnssuidudusiuglng didudegananisnaaesdinannddiliaiuisovsdfadnuaus
nMsdsunlamisdugiuinetluduiinaeiugesstanuld feduaisdnstuiindoyaifiuiiy
WAEITUN1591891U704 Kerdsuwan & Te-chato (2015) 3slédnsasayalastulvuiifintululy
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YoIRuwINY I TdnvausUdsunUaseduiulddand 1inlasulaaddu Jeazarusarrunldued
lansasuwdaswasintuiinainnisiddeudaslused ulaslulay

d3U (Conclusion)

1NA15ANYINIITNUITARA UL TN F g W INe1v0IIUIRAI8a1 LA TTY Taei
Fudruigualuanslaadfuainududy 2.4 waz 4.8 fadnfu/Aes Wunat 24 dalug wdnhly
MZEBIUUEIMITENT MS LAZIINNTNIETUAILEIUIUUEIMITNT MS Tinauarslaaddu 2.4
way 4.8 fadndu/Ans nevdnisingidedduaninlasadoutu 45 Su nuinimeaosmnminmug
fonmn1ssendin 100 Wesidud dufumiugaesiuguginzidsauuemsgns MS finauans
TradBunruidudu 4.8 fiadn3u/ans dmnuguadsuiniignfio 3.15 wufuns nsurdudiuluans
TradBuanandudu 2.4 fadnu/ans Wawaulu uagduausnadeunniian Ae 9.00 Tu uay 4.87
AUAIAY

nmsregnlulsadeuuu 30 Ju wuimnugeiuiinsdssuueimnisgns MS Auauans
Tradduanuitudu 4.8 Sadn3u/ans Tanuguedemniigade 3.52 ludnvesduiulugamuguli
Sruvluadeniniiande 6.53 Tu uenniarunirluvesiugiugi udluaslaaddu anududy
2.4 fadn3u/ans Tanunisluedenndigade 1.52 wufluns

MnMsAnwIdnvzvesnly nudvumuigiiutluaislaadduanududu ¢.8 Sadndu/
dns wazdugimnzuueMsgas MS finauanslaaddumnududu 4.8 fadnsu/das fuunuan
U uazwadauilnguasSmuianunuiuiueagadauiiosnindeifisuiuiudlilidvaslaadau
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Chemical Composition and Utilization of Rubber Seed Kernel of laying Hen

& Y 1. a a_1 @ 5 £y v a ¢ ' 1
wWaag YYUNI™™ Le1IUA ﬂﬂixkﬁig 657 RUUENT " WasIUIAY unasld

Plueang Boonkaew'*, Saowanit kuprasert!, Sutha Wathanasitand' and Wanwisa Ngampongsai®

uNAnEe

nsfnweaiitagUsrasdifiomesduszneunmaeivarsuidiudnsdesldfuiniemedn
delusranisilula Taeldldluwug Hisex Brown weie] inminiadi 2.90+0.34 Alandu Aifleny 1.5 T
$1uau 10 # fiflvuauaztmiindlndiAssiunazauning mavasssanivtoys wseeniduaesag
Tnegaausn Hun15w1 Metabolic fecal enerey uay Endogenous energy tagonemshi wazdasiiaes
Humsnaaeddiliduidolusdasmislasnsdou nanslinmesiesdvsznoumaaiivendeluwsa
g19W191 WU TTRguie 96.70 wWesidusd uagialusiusiy Tusfusau Welosaw uwh TulnsiaunEidn
wnsng waalfey wazweanesa windu 17.98, 45.88, 8.66, 3.41, 24.07, 0.14 uaz 0.47 WosiGus
YBIINGUAL AIUAITU Lazdindeusiy 6,331 Alauaass/Alansy sl Uselevdlgvoaiolumdn
gramslula wuin msdesldvesinguiieiiuiase windu 80.82 Weofdud wisuiliuselewild
TngUszann (AME) wdanuilduszlonildlasussananilevsvaun alulnsiou (AMEn) wassudild
Usglonilafiuviaga (TME) wagndsmiliusslovdldiuiaiaieuuaunalulasiau (TMEn) ey
5,178, 4,954, 5,592 uaz 5,035 AlawAasd/Alansy Tnguis auasu

AdAgy : Weluwdnenenns ssrUsznauniaall nslauselodls laly

Abstract

Objective of this study was to determine the nutrition value of rubber seed kernel (RSK)
metabolizable energy (ME) of rubber seed kernel were evaluated by means of chemical and
biological analysis. For biological evaluation, 10 Hisex Brown rooters, 1.5 years old, Body weight
average 2.90+0.34 Kg were used. The trial into 2 periods. In the 1% rooters were fasted and
metabolic fecal energy and endogenous urinary energy were measured. In the 2™ each rooter
was forced fed with 40g of rubber seed kernel. The results of nutrition value of rubber seed
kernel, Dry meter (DM) content of RSK was  96.70 %. Crude protein (CP), Crude fat (EE), Crude
fiber (CF), ash, nitrogen, free extracts (NFE), calcium and phosphorus content were 17.98, 45.88,
8.66, 3.41, 24.07, 0.14 and. 0.47% of DM respectively. Gross energy of RSK was 6,331 kcal / kg. of
DM.

tann U innssunsRandn uarn1sINNTg AENSWEINTEITUYIR wIneduaalunIuns 90112,
1Department of Animal Science, Faculty of Natural Resources, Prince of Songkla University, Hat Yai, Songkla, 90112.
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True dry matter digestibility of RSK were 80.82 % of DM. Apparent metabolizable energy (AME),
nitrogen corrected apparent metabolizable energy (AME,), true metabolizable energy (TME), and
nitrogen corrected true metabolizable energy (TME,) were 5,178, 4,954, 5592 and 5,035 kcal/kg
of DM, respectively.

Keywords: Rubber Seed Meal, Chemical Composition, Utilization, Laying Hen

Ui (Introduction)

Uagiugmamnssulinsenawestszmalneiinisveefied 19510157 anannssunaalnnszng
asananlnnsensla 1,754 anuda (Office of agricultural economic, 2021) Ineaunsandsiielnla
USUNU 2.5 a1ufiu v8186 5.6 1Wasidud nsdseanndndueiilolnwindavedingluilan Usewmand

1 a U 'S 1 d' o U ¥ 1 ‘:4' 1 U a a 1
nsdseonuandunveslinszyaidfgy laun UsgiwmAg Yy @usnve1anans wag au dyani 3,394.9
§WULM§8@8M§§°1 WNTY 8.5 tUasITud (Department of International trade promotion, 2021)
9INNsNgREmMnIsuNIsNanlnvesUszmdalneveensinsvhliusiaemsdailiiems lnsane

) a a o ¢ o & v vy ] ) ' a [
nndmaesigramnssiemsdnivesUsemadluseddlar 4.78 d1udu uiuseinalnendalaiiie
2.00 fiu it (Office of Agricultural Economics, 2020) d@swalininduvaaslugaaivngsuoimsdn
awAay JuilivsemalnedesindinimdewasninainioauTunm 2.78 audu yan 37,324 4

v o X o s & & v O ) -

v Honstiudutag 5.61 1Wosius (Lueang-a-papong, 2020) AU IUAYUEONIINITINYAT
PUTIIMNINIMAWY Ussmalnednufivgnenanisn 20.87 a1uls (Natural Rubber Statistics, 2021)

A & o A o & & a & <
ANAILLUAAYNINNSIUTEU 1,269,920 AU waztlatuaneanisiuingmizilasnasiioluudn
8#719M131 523,207.04 6 (Boonkaew, 2008) Fsdulvgignuassitalilviiunlesegluaiugnsmisy a1
Weluwdeensnsunldidudmlsznovresenslniinfazansununsnanadle

ag19lsAnun1svnlelundnsrsnisiunldddudes@neissdusenauniwaiinaznisiy
Usglgvdlsvaadaludnsramisilula Wisnsruteanisidusslevidlsvaadsludasanislulniunasa
Aaunazilullun1snanasa
aaulun1meaenssliiadlingussasdiefnwasnusenaunauniivaznsiduselevilaves
Tnvugveadeluwdasamsitul wWelilddeyafiuviadsnounzdnieluwdasamsuildlunisbes
Tnsaly
an UnIaluazidnis (Materials and Methods)
1. Tanuargunsal
1.1 mMseseuilaluudngnanisn
PUUARLNINITIEAUINEIMZLUFDNBBNAIELATBINEMNZIURBN YinTswentUdanaanain
wandesendfmean wawhnsAnkeniUdenindesgaunun ndwintudaiuitiuaaiiieannsa
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a

lalnslaenin Inegldszoznanlunisiaunn 12 Yu udnilueudendeseuiigunndl 70 ssmivaldes
\Huszazian 24 Hilus

1.2 mawseulinaaes

nsnaaadldlileiug Hisex Brown e #iflong 1.5 U §1uau 10 # vniniade
2.90+0.34 Alan3u vrndnwuuinavmmdndielfasandonislagunsalifuyauasiaanny aandu
ihludaneBnsuenlnenisduadluthenidanes udnhdunssiafeiiivun 30xa6x50 wwufiuns

2. F/NINNaDY
2.1 MTIATIERRIAUTENBUNILAL
nsiRszesrUsEneunnaiiveaieluwdasamist leud nsimsieiainuty
Wsiusw ledfusiy elosw 161 wazdualulasaundiondunsn nedsusyua (Proximate
analysis) @1135009 AOAC (1990) Iiasnznneanesa lagld UV- Visible Spectrophotometer 31As134%
waawdey Taeld Atomic Absorption Spectrophotometer wagiiaszsindsnulagldiades Auto Bomb
Adiabatic Bomb Calorimeter (Gallenkamp autobomb calorimeter CBA-350-K)

2.2 M3UsTEIUANAIMNLATUINITNTINN

n1sUszdiuguamalaruinsvesideluwdnsansmiedinin lnensussdiuiuen
o & aa . | ° o % Y ' ) '
Anlnense M1U35N15U09 Sibbald (1986) ﬂaum'ﬁ‘vlmammmsmumuﬂmlﬂnﬂm A1TNAABDILLUY
ooy 2 929 fadl

%297 1 tJun1snaasatiianiA1 metabolic fecal energy LAYAN endogenous
urinary energy N1sMARBRTUAUMIENSTIMTnAlAnaaa e INTUVINTA T uEN
24 9039 WBASU 24 Takud v?ﬂmﬂa'qﬂﬂiailﬁwﬁamaw%nmmwwﬁmaﬂdw Aaed nelugenanain
Lﬁuu‘jaﬁﬂﬁmﬁmzé’uﬁuﬁu 0.05 luans 31w 15 faddns welesiumsiinde waznisgadslulasiau
vouauarlaanyluslveuia ﬂ’liLﬁ‘UiﬂaLLazﬂﬁﬁﬂzﬁ’]ﬂ’liLﬁU 2 A59 198RS 1 NAI9INLSUNITNAAD
24 97119 ASAN 2 1ileATU 48 F1lue ndsaneadunsiasanal Faimdnlinea paNAIBNATIaA
Tnfuesinluseluiduian 5 Su

\ q' & a o a o & aa = & Moy

397 2 Wunismeaeslilniuingivenisdnd Iaedsnisleu Fddutunauilla
FUdUNISNIAaRI@INITY 2 S22 A

1. szgenauiutaya (Preliminary period) WussezUiuda Fadmidndqlannds wln

‘:’!( A =1 v 1) f @ I~ [y | a
naaesdunsimaasuielilidauquineiunse wazgunsaliiuya Wwan 5 Tu laglilineaesiu
gImsuaNansesinlueg i (Ad libitum) wielnTumindalndidesiu vinisindewileluwén
g liladudunan 2 Ju dWebilineassdunsiunmstoutazniuemisliomusssuy
I3 v . . I @ O 901 LYECY) 1

2. szgwiiudoya (Collection period) WuszesiivyawazUaanizvedla Fadmidnsaln
wanvinisanemstalussezian 24 97lue ndsanntudeuidaluluans1amisidiag 40 nsU NUuYi
nsldgenanafniiuyanseuuiaminsutnvesln aeludinsafugdududu 0.05 Wans S1uu 15
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ladans L%'uLﬁuu”aLLaszaanzsuaqldmaawé’wWﬂﬂauufaium%mmawwmﬁ 20 H3lus upzadsdl 2 1dle
ATU 48 il

3. MTUATIwlayaneadia

ihdegafléfvmnulinresilusuaais

4. aouivhinside

nndnidn WsuujiAnsdnamans el JURNTIATIERAMNAINMNTART @193
WINNTTUNTHARFRILAZNITINNIT AUENTNEINTETTUTR UNINYIGUENVATUATUNS INBUVARIALYAY

NALAZIANTINANITNAADY

¥ s = 1 v ¥ a @ 1 % v v & I

Toyanaausenaumuall n1sgeslanuriaswesinguis naanuldusslevildveateluwén
819115 Auanasaluil

1. saduszneumuaiiveaielumdnsnms

a ¢ ¢ = & < & &

31NN15IATIEesAlsEnounIualvenieluluing1anisn (Table 1) wudi wieluiuén
g9nn1Usznoulusiag dnguiie Wiy 96.70 Wesidud TlusAusan ladfusiu Welesiu wazidn wiiu
17.98, 45.88, 8.66 way 3.41 Wosidud v03inguins WaiUSsuiisuguamislavuzvesialuwéa
g19amsIuNINAImrasILazd1I g wudn Weluwdnemisdnuamialavueding1igenindniine
waznINdndes dudinltunindundesssiilusiusinaninfeu lnedalnelinuaimisdnsuzaes
TsAusau Tudusin Welesan wiriu 9.10, 6.90 waz 5.00 Wesidus aua1du uwaznindumdesdinuei
malavue Wity 41.60, 1.00 uay 4.80 WWasidus auaau (Department of livestock, 2016) &wmsusn
watuTInvenieluwdngimis danidu 6,331 Alaueraei/Alansy igandrdnlnawazninga
waes (4,175 waz 4,678 Alaumaei/Alansu aud1au) Wululddn Weluwdesrmisfiladudy
aarusznauluUTng IuhilAmanugs (Katenate, 2006)

Table 1 Nutrition value and gross energy of Rubber Seed Meal

Chemical composition Level (%)
Air Dry Dry matter

Dry meter 96.70 100.00
Crude Protein 17.39 17.98
Ether extract 44.37 45.88
Crude fiber 8.38 8.66
Ash 3.30 3.41
NFE 23.26 24.07
Calcium 0.13 0.14
Phosphorus 0.45 0.47
Gross energy (Kcal/Kg.) 6,123 6,331

—
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2. mavssdiuguamdlasuinsvendelusdnenamnslaenisussdiuaindadng

2.1 nsdeslavasingui

nsdesldvesinguisvenideluwdasrmasilula (Table 2) nudn danmiafy
80.82+4.03 Wosiud Fsganitnindnde (49.14-59.48 Woasifud) usninindialue
(90.45-91.11 wWasi¥ud) (Suwanniwet, 2000; Maliwan, 2000; Katenate, 2006) Kanto (1986) 518411431
nstosldfiuasinesdnilndu Suegfunaredade uitatendeiiddy fo auaudinaediidu
psAUsEnavdfyvesingiu 1wy TulasiaunSidndunsn Welesaw uazdn Tutminadlulnsaundidnd
uwnsneggs (72.74 wWefidud) Fudululdinisgesldvostnquiauesininaiidigaininideluwsa
g1am131 (Katenate, 2006) UaNaINil Scott et al. (1982) 1891w TulnsiaunFidndunsnisszneuly
FrearsTulansaiigoslddedudinivg 1dun ullswaziinnatu dailnaunsndesldgeds
95 wWeddud driuirimghudiandlulawsaiidenlfiegs asdsnalimsdenlfvasinghvtugwnaluse
TudruvesUSinadelowszidniiuiinadensdesldvesinguiatuiu vintngAvduiinaudels uazndige
nstegldvaslarugfavanas oghdlsfn Weluudaenmiiinadelssulndifesiunndaumdes
wisUsnaudiiing Jadululéa nisdesldvesinguimesdelumdasiannidgmninndundos
idosnuimadnluemisinaludavansningaduveslasus Jevilinrsdenlfvedlaruzanas
(Muzter et al., 1977)

Table 2 Feed intake, fecal and urinary and digestibility of Rubber Seed Meal (Mean £SD)

Experiment Feed intake Fecal and Urinary Digestibility
................ Gram of dry mater.........ccc.......

Endogenous - 6.20+2.07 -

Rubber Seed Meal 38.49 123.58+3.06 80.82+4.03

2.2 ATNENY

Andeanusin amdsnuildusslovdlilaeussuin Awdanuilduselowdld
TngUszanaudleviumannalulasiou amdanuilivsslonildiuiate wazamdsnuilduselondldi
LLﬁﬂ%QLﬁaU%’UauqaluImwu (Table 3)

waausn wdsnulduselevildlnouszunn Amdsanulduselovdlilneyszanaile
U¥vangalulasiau ndnuldvsylenildiuiede uazndanuildusslevildiuiosuilouiuvauna
lulnsiau fAwvindu 6,331, 5,178+316, 4,954+491, 5,592+210 wag 5,035+470 Alaunasi/Alaniy
%qﬁﬁwqmdwmnﬁ’amﬁm (2,913, 2,910, 2,430 wag 3,427 AlawAas3/Alansu voeinguia) (Katenate,
2006) railosarnidelumdnenmnnidutsenovediuuegluuiinags (45.88 Wosiusduasing
W) @9 Kuprasert (1994) nd1331 taduiduunamdsnuiiddylaelindanumdu 2.25 wiives
aslulawmsauaslusiu Tnslusi 1 ndu Wndanu 9 Alaunaey/n3u deduidsluudaenmns3adifdien
gannndundouasdninedaiiluiiui venanilasuluemsvesdntnasgie linsldusslomives
wdsnuluomsifiaty dWewinledullssaenisivariuvesems (rate of passage) lumaiuems
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vhlomsgneeslduiniu (Pongpiachan, 2004) dundsnuilliuselonildvoaiolumbnsanailgs
nimndamdewuazdinlne eraiflesndinsalusiulaidusaga 1 Chooklin (2002) T893 thifudn
g1 Tiosdusznouvesnsnluiuliidusags (80.08 wWesidud) genin nemluiuduea (19.92 wWedidud)
Tnonsalufuduififiviuiauuingsgn Ao nsnalutadn (40.01 Wesidud) diunsalowadn (23.44
Wesidud) uaznsmdlutadniiuimnasesasn auddu Fansalviulidusaunsaldusylovdldgania
nsalusiudui esanlaiannsainseluiulidusluemsluldldlaenss waznsaludulidusaiinng
EJ'@EJLLast%ﬂﬁﬁﬂiwﬂiﬂlﬁuﬂuéuﬁa (Scott et al,, 1982)

Table 3 Gross energy, apparent metabolizable energy (AME), nitrogen corrected apparent
metabolizable energy (AMEN), true metabolizable energy (TME) and nitrogen corrected true
metabolizable energy (TMEn) (Mean+SD)

Rubber Seed Energy (Kcal/Kg)

Meal GE AME AMEn TME TMEn
Air Dry 6,123 5,007+306 4,790+475 5,407+203 4,868+455
Dry meter 6,331 5,178+316 4,954+491 5,592+210 5,035+470
Percent of Gross energy (GE)

Air Dry 81.77 78.23 88.31 79.50
Dry meter 81.79 78.25 88.33 79.53

#3U (Conclusion)

& < N % s & & = o = 1% 4:4

oluwdngamsdinguis 96.70 Wesidus TUsiusu Tediusiu walesiu 1w lulasiauns
LBNTUNTN wAA e Laswaanasa windu 17.89, 45.88, 8.66, 3.41, 24.07, 0.14 waz 0.47 Wasidunuag
TAUWY AUAIAU LaTlNGIUTIN 6,331 AlawAaes/Alansuinguie uagn1sussiliuquaInig
Tngurnisveslleluwdnsrsnisilaenisusadiuaindidniluln dnvsdesldvesinguitavindu 80.82
Wosidud wasnuldusslevilalaeuszuia ndanuldusglenililaeUszuaioUsuaugalulasiau

@ o v va v a Y g v v v a A o SN v

N unltUseloridlanuiase wasnasnuinldlselevilanuiasadioUsuaunalulasiau da1vindu
5,178, 4954, 5,592 uay 5,035 Alaunaed/Alaniu
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NAYaINTLEINATLREMLTUS UGN Ina1d lua v sAaUsunaanuwusuTulduag
Effect of Supplementation Astaxanthin from Giant Tiger Prawn

(Penaeus monodon Fabricius) in Diet on Astaxanthin Amount in Egg Yolk

Wn3 ande!, wadu wwnug!, glasu Wzony!, anila aguzan’,
AT LATHFIIAR? wazaae uguial
Fitree Latae!, Elham Waehama', Sulaiman Cheabu!, Hafis Datumada’,

Pakawan Setthamongkol? and Plueang Boonkaew!"

UNANED

nsfnwinisiasuatsueanugusulusimislilisdenisazauusaniugusy wazdveslunng
THlnldwugden us17d (1SA Brown) 01g 53 dUn1 fidithniniade 1,500+200 n¥u $1uIn 120 63
TUNUNTNARBILUUEURARA (Completely Randomized Design, CRD) WUsean 4 Nquq ay 3 1 9
10 2 utsewnnnaeseenidu 4 gas liud gusil 1 onsidedlignsniunu (control) gnsil 2 emns
AvauufuLeanurudy 1 lulasniu/dadans gusil 3 emismuauiwivLeaniusudu 10
lulasn$uw/fiadans uaz gnsi 4 e1mnsmuRusImAuLeanueudy 100 lulasniu/dadans laynngu
I¥suemmsuuuiniinasldsuimasniaan (ad libitum) wismsvaasseenilu 3 sz 1-2, 3-4 wag 4-5
dansi msivuaztiufindoya dvedliuas wudn 929 1-2 dUnsi InsazannoanususuUvosgasi 1,
2,3 uag 4 fi 0.83+0.02, 1.26+0.04, 1.55+0.02 wag 2.29+0.05 lulasnsu/dadans audau 439 3-4
FUawi dnsazauuoanusuduyosgnsi 1, 2, 3 uaz 4 Ae 0.85:0.01, 1.44+0.06, 1.94+0.03 uay
2.71+0.07 llAsnSu/Aaaans MNANU Laydae 4-5 dUad ﬁmiazauLLaamLL%u%uéuaaqmﬁ 1,2,3
WAz 4 fio 0.85:0.02, 1.16+0.04, 2.23+0.02 way 2.56+0.05 lilasniu/faddns audsy feufunisiasy
LLaamLL%u%uLﬁu%uﬁﬂiﬁ?iﬁuaavLﬁdLL@NLﬁua_jﬁummsﬁuLLaamLLszm%uiummi

AdAey: Nanaen woam ey Lily dluuas
ABSTRACT:

Study of astaxanthin supplementation in diet on astaxanthin accumulation and egg yolk
color were determined. Using ISA Brown laying hens were 53 weeks old, with an average weight
of 1,500 + 200 grams, total 120 pieces. The completely randomized design (CRD) trial was
planned to be divided into four groups of three replications, each replication composed of 10
hens. The experimental diets were divided into four regimens as follows: 1 chicken feed

(control),
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2 Control diet with astaxanthin 1 pg/ml, 3 control diet with astaxanthin 10 pg/ml, and 4 control
diet with astaxanthin 100 pg/ml. All group of chickens were fully fed and water at all times (ad
libitum). The experiment was divided into three phases 1-2, 3-4 and 4-5 weeks. Collection and
data of egg yolk color data showed that during 1-2 weeks, astaxanthin accumulation of regiment
1, 2, 3 and 4 were 0.83+0.02, 1.26+0.04, 1.55+0.02, and 2.29+0.05 respectively. The astaxanthin
accumulation of 3-4 weeks in 1, 2, 3 and 4 regiments were 0.85+0.01, 1.44+0.06, 1.94+0.03 and
2.71+0.07. The 4-5 weeks, astaxanthin accumulation in 1, 2, 3 and 4 regiments were 0.85+0.02,
1.16+0.04, 2.23+0.02 and 2.56+0.05. Therefore, astaxanthin supplementation in hen feed was

accumulated in egg yolk and appearance clearly of tight color in egg yolk.
Keywords: Giant tiger prawn, Astaxanthin, Laying hens, Egg yolk color

uni1 (Introduction)

IWlAduomsilssumnudenlunisuilaarilan Jagduilaniinisuilaalalivssaa 86.67
duiu wardivualulunisuilaadudulos 3.61 wWoddud/U (Shahbandeh, 2020) lalatuindy
mmiﬁmmmﬁmmﬂigﬂlﬁwmﬂmmwﬁm (Noola-aong et al., 2016) wenantunuilglidue s
fsrlovlfuumaslsfuifuisane Wesnlylafnsmesiluiasuiunasddaduivnzausens
i lUldlusrenevasayud (Tanjor, 2015) udoddlsfnuamninuazdvedliuasiuinadoninunis
dndulalunisuilan Tnewudn guslaadrulngfenuslnalinidliundiduannnind@a uaglunives
Andnmnlvuwasiifiviosdnrzdmansenusesiauaznisdmviie (Hannarong et al,, 2013) n1suanlala
Tusedugramnssuiinldansdualsfiuesdduaseidiiovilidvedliunafiniu uinsldmsdualsiiuoss
duasiendsimunauazdiadofunun1snda (Nakpun et al., 2013) Fatunnsuanldansdannsssuena
ibisagnasuazandeymansindinnanslulaladnaae

Uszimalnoduwnadmdnfnaidsuduiuveaedouaziinisdsesnifudunisvedlan
(Ministry of commerce, 2021) msdseandiulvailuiwingnuazududs neingmamnssuwlsglomns
yhuszmna nszvuLlssURnaddimumde loun Wuazdendsdiauinn wWaendwagiadsdiansa
d13uoanugudY (astaxanthin) Wuansdnquuasulnilad (xanthophylls) ﬁagﬂugﬂ 3,3"-dihydroxylated
way 4,4-diketolated 7ifldung %uﬂuauﬁuﬁ‘maqwéfmﬂisﬁu (3,3"-dihydroxy carotene-4,4'-dione)
fignslutana CooHs,Oq (W2alutana 596.84 ¢/mol) (Cunningham & Grosch, 2000) NSANAKBEANT
wrusuIINUAenienunsIillaansdueaniususuuiansseau 3.534 88n5u/n3u (Phetampron &
Bumee, 2016) %maamLLsuu%uLﬂul,mfiqmi%ﬁﬁiumsLﬁm?ﬁuaﬂﬂium g dlunsnanlald Fssndudes
Anwseiuueanususuiimnzanlugnsems Mnadenisazanneanuaudululiunauazadvedls
um3 (Niyorndecha & Khongsen, 2013) ffstiun1sfinuiadaiaeifnguszasdifieAnwseduneanmuesy
sonsazantoanueusululiunazdvesliung ifielildszfuasduoanususuiimnzausonisuan
19lAfTgn
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789 aUnsnluazdsnis (Materials and Methods)

1. dnineaeg

N3ANYINAYRINTITESHATTATAkaanIuguTU NGNS aLaan LsuTululUwn
HlAldaneiug 1SA Brown 81g 53 dUawi dwidniade 1,500 nfa/d S1uau 120 &

2. DININNRDS

nsdnwluadsildomslalidniagunenisé (Wsiulddosndt 20 wWeosidud losuld
111 3 Wesidud ninlalinndt 5 wWedidud auduliinnndt 13 Wedidus) Swfuansadauean
wruFuINERNINaIin 4 seau laun 0, 1, 10 war 100 lulasnsu/liadans Awansly Table 1

Table 1 The experimental design of dietary treatment

Treatment Composition

1 Feed commercial and astaxanthin content 0 pg/ml

2 Feed commercial and astaxanthin content 1 pg/ml

3 Feed commercial and astaxanthin content 10 pg/ml
4 Feed commercial and astaxanthin content 100 pg/ml

3. MTIHRUNAFDY
n15AnwIATIlIN UL UUduanysal (Completely Randomized Design: CRD) ku4bnly
sonilu 4 nquq az 3 919 10 61 IUIvEY 120 /)

4. nneaeasiudaya

4.1 NIRRT

nsneaasdldlifusBaiusm (SA Brown) ang 53 dUanvi fifldmiingaade 1,500 niu
Aedlunswiuiifonin 30x46x50 wufmns nsaua 1 6 Tomstuae 2 ads dh-une Taglynnga
Is5uevnsuuuLdiad (ad Ubitum) uagldsuuasiuag 16 Falus vionsAnwnduszozinan 5 dani wua
panlu 3 szay loun 1-2, 3-4 uay 4-5 dUan

4.2 nsvhiuvdeya

yhnsiudeyanniu Tiun Usinaly wazdinsgidvediiuns Tasldiasesaunlnsiule

5. MIANALDANILGUTUIINLTLAS

Gufullutunsnvesnamaasmniusaginisduldiuiuiudedlviergsiviunauean
wruSuuazdvadiduns vinsdulesmu 3 eyen thldmvhmsdaiminanduryiinisusnioname
ISunsudrunsaniuliasdon mntuidaion 5 n% Wuasazatswmueaazienisy sastaan 1:1
Iuﬂ%mm 15 fiadans Mntuhluweuwaiesugans 250 rpm Wunan 1 Falus 30 widt wdaehludu
Lmﬂwmmm 9000 rpm L‘lJ‘lJi“’EJ‘"L’Jﬁ’] 10 wd uendwlaiuliudluindrgandunduuasil 470 wily
A mﬂuummﬁmmmﬂauuaw 470 WLULUAT LwammamswvwmﬂsmmuaamLLezjuﬁumalﬂ
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6. MTNATIETRLANINENR

feyardvedliuniwazUSunaneanusuiuvetwiarssezn1snnaes lUnAAuwlsUsI
(General Linear Model, GLM) maiukun1svaassduanysaiuaziuouiiisudiadose38 Duncan’s
New Multiple Range Test faglusunsud5a3y

7. @0uiliinside
WisudniUn warriesUfuRnisluiana ANENEYATAIEAT UN1INYITEUITITIATIVUATUNS
Fualanfiey snnewies faminussna

NaN1INAaaY (Results)

HAaYRINITANYINISI@TIwaan LT usuaIndondenaieiluesinisdeUsuiu
weanusuiuLaraliuns faraluil

1. navassyiukoanwrusuluemsneUuaLeanususululiung 9391-2 dUann

HavadszAukeanLrusuluamsdoUsiauasueanurusululiwng 939 1-2 dUan wuin
matasuueanuruiuluewnsinaseUsinaueanuyusululiung (P<0.05) nguilldfuemsiaiuuLoani
weuBuitsziu 100 Tulasniu/dadans (2.29+0.05 lulasniu) finsavauueanususululiunsgaiign
50331 léuA 10 way 1 lulasniu (1.55£0.02 uar 1.26+0.04 lulasniu sudis) ausng nauilssu
9113AUAN (0 Wasidus) (0.83+0.02 lulasndy) finvsavauueaniusuSusiign unnssed1ed
HudAgyneadia (P<0.05) fauansly Table 2

Table 2 Effect of feeding astaxanthin in diet on astaxanthin content in egg yolk

Weeks Treatment
T1 T2 T3 T4
1-2 0.83+0.02¢ 1.26+0.04¢ 1.55+0.02° 2.29+0.05°
3-4 0.85+0.01° 1.44+0.06° 1.94+0.03° 2.71+0.07°
4-5 0.85+0.02° 1.16+0.04° 2.23+0.02° 2.56+0.05°

2564 Means within a row with different superscripts differ significantly (P<0.05)

2. navosszaukeantrusulus e UTInaoan weusululwas 929 3-4 dan

navesszduueanLgusulusmisreUsuuarsuoanususululunng 999 3-4 a1
(Table 2) wuin ngufieSuueanueusuisedu 100 lulasndu/ladans (2.710.07 lulasndy) azau
woamuguFululiunsgaiign s liun 10 wae 1 lalasn3u (1.94£0.03, waz 1.4420.06 lulasnin
muadu) Tnsnguaiuay (0 Wesiiud) fnsavauwoamueuSuiiian 0.85:0.01 lulasndi) uaneng
aeadidod1fynneadf (P<0.05) denndesiu Nakpun et al. (2013) AiFnwinsiasusoanwsusuly
9 M5TsERU 1.25, 3.75 uay 6.25 lulasn3u/fiadans nuil nquiliaduneaniuauiudisedv 6.25

lulasnsu/dadans dnsarauieanusuSunazdvedliunsgsiian (P<0.05)
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3. navessERuLamuIuS uluasRaUSIMweanwuSululLag Y19 4-5 §Uav

NavpIsEauLaanwsusuluasaaUsuaasueanwsusululduag 9 4-5 a1t nudn
msldomnsTiasuneanuauduiissiusne Tugas 4-5 dUai fnaluludnvasiiertulutig 12 uas
3.4 §Uai Tnenuan nsiasuneanueuduluomsiiseiumatuiinasonisazay woanususululdung
uanensfuegsiifodAyn1eaia (P<0.05) Tnonudn ngudilduemisiaiuueaniuausudiszfv
100 lailasn3u/daddns Insazvauusanueuiugedian (2.56+0.05 lalasndu) sedadun loun 10 uaw 1
Lulasn3u (2.23+0.02, waz 1.16+0.04 lulasnsy) lnenguaruau (0 1Wesidud) dnsazauuoaniusudy

|
o

fian (0.85+0.02 lalasn3u) fauandly Table 2

s0lNAN1TVIAARY

Usunadvasliuasfinunainnisazauaisdlunguualsiuesnaineinis lnedaiazviinistey
warpaduriualddnlusadudendlazaululduns SeazduresdliunsistusgfusiinuazTinmves
a153Ndn 65U (Niyomdecha & Khongsen, 2013) & Seantaweesuk et al. (2000) 83u1e71 Seduuas
Uiinawesansaualsfivesdluemsuazlunszuaideninadeuunmasdlulduns dninldsuansily
Uinmgazdwalidiansludoauarluligdu lnonaifiuviedsarsusulniladluemsiissdy 1
lulasndu/dadans emmsinavinlvdvesldunafindy 0.1308 lulasndu denndesiu Nakpun et al
(2013) Anwimsiesunoanususuluosiseiu 1.25, 3.75 uay 6.25 lilasn$u/iiaddns wuin nguil
iEuLeanuTUSUTisziu 6.25 llasnfu/dadans fimsazauueanuvuSunazdvesldunigeiian (5.41
lalasndi) Gamuindinisasanuoanueubuazan Wity 24.32 wWedliud uazaenndasiu Ratananikom
etal. (2019) AfnwwavesnsiEduamsealusauluemsialidedvedliung wuin szvdveslaung
Wiugetumussuresninaiuamiealusddiluenis wWesinalsdundnisazaussaiog
nquualsfiuesslusedugs delnldldsuarsdualsiiuosdlusedugefaziinisazanluliunsgaiu

(Seantaweesuk et al., 2000)

d3U (Conclusion)
sgauvaLean TS ullnadodvadliuas MmalaSuueanurusuluesiisyiu 100 lulasni/
fladdns vilvldunsinsazauneanueuiuaaniazintiavedluwnuiuuggn
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Effects of Temperature on Hatching Rate and Incubation Period of

Spotted Babylon Snail (Babylonia areolata) Egg Capsules

Taufik Hayimad?*", Vikrant John Vedamanikam? Ambak Bolong Abol Munafi !,
Noor Azhar Mohd Shazili®, Nifareesa Cheloh?, and Mhd Ikhwanuddin®

Abstract

A study was conducted to determine the effects of temperature on the hatch rate and
incubation period of spotted babylon snail (Babylonia areolata) egg capsules. The experiment
was conducted with eight treatments, different temperature levels (20°, 22°, 24°, 26°, 28°, 30° C,
control without air conditioning (fluctuated between 26-31° and average at 28°C)) and control
with air conditioning (average at 21°C) with 3 replicates. Egg capsules held in low temperature
treatment (20°C) had the lowest hatch rate (90.30+3.56%) and longest incubation period
(7.33+0.58 days), a result which differs significantly from all others. Egg capsules held at control
with air conditioning had the highest hatch rate (96.02+1.01%). Egg capsules held at 26°C
(5.0040.00 days) had the shortest incubation period. In the present study, the effect of

temperature fluctuation is also discussed.

Keywords: Temperature, Spotted babylon, Babylonia areolata, embryonic development

Introduction

Marine benthic organism abundance, distribution and physiological metabolism have
always been affected by environmental factors especially the species inhabited in intertidal
zone (Furlan et al., 2013; Fitzgibbon et al., 2017). Several factors, such as dissolved oxygen, pH,
starvation, and salinity impacted metabolism systems by the period of the aquatic animal was
exposed to stress conditions and the nutritional state of the animal all play a part (Hajimad &
Vedamanikam, 2013; Newell & Bayne, 1973). Temperature is a crucial environmental factor from
both the aquaculture and toxicological point of view owing to this parameter influence the
development and settlement to the juvenile stage of many species of marine invertebrate
larvae and also could escalate and decline the toxicity of heavy metals (Shieh & Liu, 1999,
Vedamanikam & Hayimad, 2014; Bracino et al., 2020). Nevertheless, an increasing temperature

technique has been used widespread in aquaculture field and well-documented which could be
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concluded that the elevation of temperature would increase animal metabolism and food
consumption subsequently improve growth rate but this technique could affected the animals
smaller size and fragile to the environment (Dubber et al., 2004; Liddy et al., 2004; Perara et al,,
2007; Fitzgibbon & Battaglene, 2012). Smith et al. (2002) and Matsuda et al. (2012) supported this
principle as well by describing that marine crustacean would grow faster and moult frequently if
elevated temperature in grow-out tank and the deformity of the animals could be found if
applied at embryonic stage. Thus, effect of temperature on embryonic stage in marine
invertebrate is very interesting and need to be investigated in order to develop and increase
information on breeding technology, toxicity and aquaculture aspects.

Spotted babylon snail or ivory shell (Babylonia areolata Link 1807) is a commercial
gastropod consumed and cultured widely throughout Asia, with China, Thailand and Vietnam as
the main markets (Ruangsri et al., 2018; Chen et al., 2010; Kritsanapuntu et al.,, 2007). This snail
can be found in natural habitat at seabed 5-15 m depth with muddy or mud sandy bottom
throughout Indo - West Pacific coastal region (Petsantad et al, 2020). The importance of
B. areolata value in world market has been tremendous, with a good taste, high nutritional
minerals and price (250-500 Thai baht/kg), fast growth and relatively simple culture techniques
make this gastropod has been top commercial marine gastropod in Southeast Asia,
consequently, the wild stock of this animal is drastically overexploited (Abol-Munafi et al., 2010;
Chen et al,, 2010; Petsantad et al,, 2020; Di et al., 2020). In present days B. areolata culture
techniques have been developed and well-documented in various aspects such as larval rearing
(Hayimad et al,, 2008; Abol-Munafi et al., 2010), juvenile rearing and aquaculture systems
(Chaitanawisuti & Kritsanapuntu, 2000; Chaitanawisuti et al., 2001a, 2001b; Kritsanapuntu et al,,
2006, 2007; Zhou et al., 2007) polyculture system (Kritsanapuntu et al., 2006, 2008; Dobson et
al., 2020) and reproductive biology (Sriwoon & Poonsud, 2019; Di et al, 2020) but egg
capsules/embryonic stage information have been scarce.

Egg production of spotted babylon snail has been important subject for selective
breeding program supporting aquaculture economic and studied extensively such as chemical
composition (Chaitanawisuti et al., 2011; 2019), effect of formulated diets on egg quality
(Sangsawangchote et al,, 2010). This snail spawns by laying egg cluster around 18-75 egg
capsules per spawning, fecundity estimated 170-1850 eggs per egg capsule (Phuc et al., 2001).
Research on egg production need to be conducted in order to increase biological data base on
this species so this study was determined to assess the hatch rate and incubation period of

spotted babylon snail egg capsules and create a data base on temperature experiments.
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Materials and Methods

Location and Broodstock Acquisition

The present study was conducted at the Institute of Oceanography (for egg incubation
experiment) and Institute of Tropical Aquaculture Hatchery (for broodstock rearing and
reproduction), Universiti Malaysia Terengganu (UMT), Terengganu, Malaysia. Broodstock of the
spotted babylon snail (Babylonia areolata) was purchased from Sakom Research and Hatchery
Aquatic Animal Unit, Prince of Songkla University and a private gastropod farm in Narathiwat
Province, Thailand due to the specimens were not enough from the first site. The broodstock
was transferred to UMT immediately after purchasing then stocked in the Marine Hatchery near
the Institute of Tropical Aquaculture. Before transferring to a fiber tank (size 1.50 x 0.80 x 0.70 m;
length: width: depth), the snails were put together in the aquariums for shell rubbing and then
dipped in freshwater for 10-20 seconds to eliminate epifauna organisms attached to the shell
(Abol-munafi et al., 2010). They were then acclimated to the new water temperature (27 °C) and
salinity (33+1 ppt) for 30 minutes before being deprived of food for 2 days. Observations took
place every hour, for 6 hours, to prevent temperature and salinity shocks. Dead animals were
removed as soon as found. After two days, spawning was stimulated by maintaining them in a
recirculating sea water system and feeding them once a day with various types of food such as
fish (Selaroides leptolapis), squid (Sepia sp.), shrimp (Litopeneas venamei) and crab (Portunus
pelagicus). Sea water in the recirculating system was evaluated for water quality once a week. If
the water level in the culture tank was too low due to leakage or evaporation, the water was

replaced.

Experimental Design

Newly spawned egg capsules of spotted babylon snail (B. areolata) were tested with
eight treatments and 3 replicates. We used different temperature levels: 20°, 22°, 24°, 26°, 28°,
30°C, control without air conditioning (at average room temperature 28°C) and control with air
conditioning (at average room temperature 22°C). Temperature and growth chambers at both
institutes mentioned above were used during the experiment to maintain temperature control.
We incubated five egg capsules in a 300 ml experimental cup until hatching. Before beginning,
the egg capsules (width and length, 0.64+0.07 and 2.17+0.15 cm, respectively) were dipped in
fresh water for 10 seconds to eliminate sand or marine copepod and parasites attached on the
surface before transferring them to the experimental cup (Abol-Munafi et al., 2010). We then
counted the eggs in the egg capsule to determine fecundity and calculate the final hatch rate.
Eighty percent of sea water in the experimental cup was changed daily to replenish and

maintain element and water quality (the egg capsules were not experienced any changes
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temperatures due to the sea water used in changing were stocked in the same growth chamber
treatment). The egg capsules were observed daily to determine the incubation period. Data are
presented as mean + standard deviation (SD). The statistical significance of differences among
treatments was determined using one-way analysis of variance (ANOVA), and Duncan’s multiple

range test (P<0.05) was applied to detect significant differences between means (P<0.05)

Water Quality Monitoring

During the experimental period, the treatments were monitored four parameters of
water quality: temperature, salinity, pH and dissolved oxygen. We observed these parameters
daily by using a YSI 556 multimeter and a YSI 30-10 FT. We occasionally used a refracto-
salinometer as the multimeter did not function properly on salinity measurements. All
parameters observed in this study were within accepted standards (Kritsanapuntu et al., 2007).
Measurements showed salinity 34.74+1.34 ppt, dissolved oxygen 6.23+0.88 mg/L, pH 8.05+0.01.
Temperature in control with air conditioning was 21.29+41.12°C. In control without air
conditioning it was 28.30+1.83°C (fluctuated ranged 26-31°C). In other treatment, we monitored

temperature of not more or less than +1°C.

Results

Table 1 and Figure 1 show the results of the incubation period and hatch rate. Egg
capsules at temperature 26°C showed the fastest period (5 days) of hatching without any
deformity (Normal shell, Velum movement). The incubation period of 26°C treatment was
significantly shorter (P<0.05) than 20°, 22° 24°C treatment (7.34, 6.33 and 6.33 days,
respectively) and control with air conditioning (6.67 days), but not significantly different (P>0.05)
from the rest of the treatments. The highest hatch rate (96.02%) is found in control with air
conditioning treatment (average temperature 22°C), a significant difference (P<0.05) from either
the 20°C (90.30%) or control without air-conditioning (91.24%) treatments. There were no
significant differences (P>0.05) on incubation period within the remaining treatments (22°-30°C)
which showed the same trends (6.00-6.33 days).
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Table 1 The incubation period and hatch rate of the spotted babylon snail (Babylonia areolata)
egg with different temperatures. Values are means +SD (n = 3) from three replicate. Means in

the same column with different superscript letters are significantly different (P<0.05).

Temperature (°C) Incubation period (days) Hatch rate (percents)
20+0.37 7.33+0.58° 90.30+3.56°
22+0.52 6.33+1.15> 95.24+1.18"
24+0.54 6.33+0.58" 94.79+0.30°
26+0.48 5.00+0.00° 92.03 +2.60°"
28+0.58 6.00+0.00° 92.44+0.85"
30+0.73 6.00+0.00% 94.62+1.68"

Control with air conditioning 6.67+0.58" 96.02+1.01°
(21.29+1.12)

Control without air conditioning 6.00+0.00% 91.24+3.28%
(28.3+1.83)
percent

99 4
97 A

95 A

93 1

91 4

89 1

87 4

85 + T T T T T T
20 22 24 26 28 30

temperature (C)

Control Control
woAC withAC

Figure 1 Hatch rate percentage of spotted babylon snail (Babylonia areolata) eggs with different

temperatures with standard deviation bar (n=3) from three replicate.

Discussion

Temperature has been subjected to investigate for over decades due to climate
changes perspective received much attention and cause various oceanic activities included
reproductive performances, growth rate and maturation (Reid et al., 2019). It has been noted

that the most benthic marine invertebrate have planktonic larvae stages and this life stage is
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susceptible to environmental changing and temperature fluctuation have been a substantial
factor which could lead mortality and deformity to the aquatic organisms, especially in
embryonic and larval stages (Shieh & Liu, 1999; Zheng et al,, 2010). From the experiment, at low
temperature (20°C) the spotted babylon snail eggs were highly impacted by reduction of hatch
rate and delayed incubation period. Temperature fluctuations also affected hatch rate of egg
capsules in control without air conditioning. Average temperature in control without air
conditioning treatment was 28°C with daily fluctuations (day time 31°C and night time 26°C), in
this temperature treatment showed a lower hatch rate (91.24+3.28%), significantly lower
(P<0.05) than control with air conditioning (96.02+1.01%). These results could be explained that
low temperature and the fluctuation influenced the absorption and conversion ability of the
embryo, consequently reduced the hatch rate (Lu et al., 2016). According to Deschaseaux et al.
(2011), temperature change could disturb total antioxidation capacity, lysosome integrity
membrane stability on three species of intertidal gastropod embryos (Benbicium nanum,
Siphonaria denticulate and Dorabrifera brazieri) and cause higher mortality if the temperature
and salinity fluctuation occurred at the same time.

Karvonen et al. (2010) implied that aquatic animals exposed to higher temperature level
especially in younger stage would have increased metabolism and relatively active in gasses
transmission which facilitated fitness and survival. This theory agreed by Lima & Pechenik (1985)
who explained that at higher temperatures the gastropod (Crepidula plana) egg and larvae were
accelerated to hatch and spontaneous metamorphose but C. plana larvae did not increase
growth rate at 20-25°C. At 30°C the larvae stressed 100%, then mortality followed if
temperatures exceeded 30°C. Present study found out that at 22 -28°C, there were no significant
differences (P>0.05) in hatch rate or hatch period, which indicates that these temperatures are
optimal for egg incubation of B. areolata and the results show the same trend as Lu et al.
(2018) who described that B. areolata juvenile showed fast growth and high survival rate at
26+1°C. Sriwoon & Poonsud (2019) indicated further that the breeding activity (mating, spawning)
of spotted babylon snail was relatively active during summer where the water temperature were
in ranged as the present investigation.

We concur with previous findings that temperature fluctuation reduces hatch rate and
plays an important role on egg incubation. We further find that the B. areolata egg should not
be exposed or cultured in temperatures under 20°C, or in fluctuating conditions, to maintain a
high hatch rate and reduce the incubation period due to longer the specimens exposed, the
degradation in molecular structure keep on going such as thermals changes, gas absorption
decreases resulting in death later. The conclusion of this study is the optimum temperature for

egg capsules of B. areolata is from 22-30°C.
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