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Betalain extracts of dragon fruit as enhance the developing color in parrot cichlid

ABSTRACT

The study on betalain extract from dragon fruit (Hylocereus undatus) peel for
enhancing color of red blood parrot cichlid was conducted. Two experiments were designed. In
the first experiment, 3 kinds of preservations (acetic acid 1%, buffer phosphate 1% and citric acid
1%) and 3 storage temperature (-20, -10 and 5 C°) were compared. The lowest deterioration rate
of betalain of betalain extract was found by using 1 % acetic acid. The storage temperature did
not caused the significant effect during 70-days storage. However, the concentration of betalain
extract was significant decreased as the period of storage (P<0.05). In a second experiment, the
optimal dosage of betalain extract for enhancing pigmentation in red parrot cichlid (Cichlasoma
citrinellum x Vieja synspilum) was determined by supplementing a series of diets containing 0,
20, 30, 40 and 50 mg betalain kg'1 for 12 weeks. The skin pigmentation of fish was measured by
using chromameter with the system CIE L*a*b* (CIE LAB) After 12 weeks, the skin color values
(L*-lightness, a*-redness and b*-yellowness) of fish was significantly differences when

supplementing betalain in fish diet (P<0.05). The skin redness ( a* values) of fish fed 0, 20, 30,

II



40 and 50 mg betalain kg'1 were -0.73+0.51, 10.04+0.79, 11.86+1.30, 14.81+1.81 and
14.93+1.14, respectively. The skin redness was significantly increased as the concentration of
betalain increased (P<0.05). The survival rate of fish fed diets with betalain was no significantly
differences among treatments (P>0.05). Fish was stimulated to produce more pigment on fish
scale (P<0.05) when fed the diet containing betalain under the micr-oscope, but did not differ from
fish fed diets with betalain. After 12 weeks, all fish fed the basal diet (0 mg betalain/kg) for
another 4 weeks, The skin color values was significantly lower than fish fed diet with betalain for
12 weeks (P<0.05). However, the skin color values of fish were highest (P<0.05) in fish fed 40
and 50 mg. betalain/kg. The optimal dosage of betalain for enhancing pigmentation in red blood
parrot cichlid was 40 mg.betalain/kg for 4 weeks.

Keyword: red blood parrot cichlid, dragon fruit, Hylocereus undatus, betalain
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1680 R,N-R, Tav R, ung R, o1y H' %% nguues aromatic #3050 (MWA 2.2)

y L 2 a o dd ¢
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::sy . [ 3 J P} -:; [ Y1 Py 3 ]
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k4 [l
. o o o . -]
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k4 F4 1

dihydroxy-phenylalanine) A1TUUNIELYBY  cyclo- DOPA danaliifiadaesvaNeunay

a 2 = 1 A o a '
pzTsu1@in Feaznldsuainmsganiuuagegaiyssuio 480-540 nm  (FUAI-UIIVDY

betacyanins #298191%U betanidine; MM AD9UD4 betaxanthins 191 miraxanthin)
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. s g @ o 4 4 o ' a o va
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fudeerafifiu 1l Tns19u (Thimmaraju et al. 2003)
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asdszaeulalasasveuiilidruilsznouue Tsuvanlu TumgaReafii @9 gay Anwa uaz
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E 4
o ' g o a R
faduvoauanau neufuinulugumall 20 °C uw 3 1dou wudaelaoiguesmsla
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21 1.72+0.00° 1.71£0.15° 1.65+0.01°
28 1.77+0.01° 1.7120.01° 1.67+0.02°
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11.7820.90 uag1#¥wa luuandrsedsiiiodrfgmieada (>0.05) Audaidesdvervsnay
[ 4 ]
asAfaALaU 20,40 wag 50 un/nn.endularibeedlserms linrumsadauanaud
sanARfuNeedaeeltiod1fny (P<0.05)
[ P T 3/ o = o 3/ d’ dy 3
Tudlemi 12 Menuduvesfivdsswesiilamusunuii  Umfidesdiy
IMTHANAIAiAAUAY 40 un/nndsanuduvesfiniownniiga Ao 12,18+ 0.23 ud

=Y a

Towa liuandrsedrlideddgneada (2>0.05) Auganassslieorvisnauwauauiinam

<



WU 20, 30 HAT SO VA/NAUAIHHAUANANNNATANUYANAADY 0 Az 20 HaaniuaD
21113 1 A laniy
[ [ 4 d’ 9 ]
waan 12 e idsadamueunudalunngaminaaesdiverrig luwey
Y d (R - a Y
aswanay dhuna 4 dla nuhmanuduvesdimaesvesiamislamusunudaluge
naaesine o sHauuanauaududy 40 un/nndisanuduvesdimasunniga
fi0 6.38+1.6 y99naADgANAafins oM sHauuAanauA Nty 50 un./nn.fe
d' F ) 1 1] A @ o W aa 1 A Y =)
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Faandeeny sUns ufazdoa (2551) NlRemsnaumsadauaauIn
A 8 o 1 =3 3 9
wWaonuATens uAdamuenaIInes (dulonacara sp.) Tl 0, 20, 40 LB 60%
A 9y o 1 a o 1 9 ~ A [
(asnuAiens ae Usurauesiuea) wunisidsunlasvesainnududivaeanaen
Yar ) el 1 dy o Yo
1@d5vomsmanuaauludlaia 2 uaguand19uInTU MINTLELIAN 193 VIS HA NI
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anauiiuudu dieasy 10 e yafi lasuemswauwaan 0, 20, 40 uaz 60 % Hawnu

WURmMAoUNINY 6.06+ 0.41, 3.27+1.01, 2.76+1.08, 3.55+0.65, 3.86+ 0.39 1ag 4.32+ 0.35

Y v a

: - Y é i [ [ v ] o a
mud1Ay Fagansnaasedl 18T uaan 0 fu 20% uana1vedelied 1Ry neada (P<0.05)

o AN Yo 1 a Y (Y d Y -
ﬂﬂ‘ljﬂﬂ'ﬁﬂﬂa@\iﬂ‘lﬂiﬂlﬂﬂnﬁu 40 11as 60 % [ BUIASIND hlclfﬂ’mu AINEAN (2550) ‘Vlﬁﬂ‘kl'mﬁ

1 2a 9 =1 L] J ' S o o aa
YOI ISR NaUAB A NN IR 1YINEN IlllW‘Uﬂ']'llJLLﬂﬂﬂNi’)UNiJuEJﬂ1ﬂﬂJu1’\Nﬁﬂﬂ
9/
'4
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M99 4.5 Malasuutlasuesszaumdvans (b) et amuounuduiie IdSuasua Ay

F2UZIA FANTINATNDI

(da1¥l) T1 ™ T3 T4 T5
0 6.87+3.05°  6.87£3.05°  6.87+3.05° 6.87+3.05° 6.87+3.05"
2 11.48£0.91% 13.00+0.84° 11.07£1.77%  12.02£1.04™  9.67+0.86"
4 11.69+1.01°  13.16£0.70%°  13.68£0.99%  11.19+1.34°  14.99+1.22"
6 10.83£1.23°  11.202091°  14.65+1.32°  15.24+1.22°  14.46+0.99"
8 8.00£1.13°  11.73+0.98°  14.43+0.98°  12.70£1.17°  13.20%1.16"
10 8.84:1.05° 11.32¢1.17° 11.78+0.90°  10.82#0.76°  11.02%1.33"
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4 o .o H 1 < 1 N o J
* ‘Hinﬂa\i Lﬁﬂﬂi‘]_l 12 ﬁﬂﬂ’]ﬁlﬁENﬂﬂ@s]l']ﬂ’t’]'m’]'illlﬂ‘lﬂJWfTilff’]ﬁL‘iJﬂ'llﬂu ﬂﬂll‘].]%ﬂ 4 fﬁJﬂ'm

x Gagnusiareiulunuiuen nanefslinnuuana1sediilsdayn1edda (P < 0.05)
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2N 4.9 msnlasulasd@rlveslamueunudnile 1dsuasadawanawiunal 12
fla Tudasi (A) 0 un/nn., (B) 20 un./nn., (C) 30 un/AA., (D) 40 UN/AN. LAY

(E) 50 un./nn.
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M 4.10 msndsunlasdirvestamueunuduiie Idsvmsadawanawiluna
12 §1la1w vazngaldiuanaudoede 4 dlaridaeervis linaumauay
Tuda31 (A) 0 un/AN., (B) 20 4A./NA., (C) 30 ¥n./AN., (D) 40 ¥n./NN. 1Az (E) 50

un./nn.
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4.2.4 WavesmsananauAeM IRy Invesamueunuda
1NMINAassAnyIANNuITuduvBImTadaIUALaUAREAIITOR RTINS
{ d Oy e/ Q =) =) ¥ QQ Q)
wasuemnduiimiin uazdasueiyiyTn vesamueunududie lasuasasawaay
a [~ o I°4
110, 20, 30, 40 stag 50 un/NNLUTZEZIIAT 12 FUa W
4.2.4.1 8131599 (survival rate) V89U MUBUNUAD
“Symmsanauauauinauaslue1nis Wdinanedasisoavastan
3/ v A v o W aa o Y A Yo
nusuANIBE 1 LTed A N19aDa (P>0.05) Taudnsisonvssainusunudif lasuais
ANAIAUAY 71 0, 20, 30, 40 LBE 50 UA/NA. UOATITOAWIINY 83.3320.67, 83.3320.88, 62.50 +

1.15, 58.33+0.67 LA 83.33+0.67 (A15199 4.6)

M 4.6 nsilfenutlasdiumsniaiu e uazdanseavesdamueunuduiie 1dsy

MIHAVETIUAaUnadanniaenudtens

ommHan  dminiSudu Ymingathe s 8n31509
wanau (%) @A (MfuAY)  mie (i) duiund (MFU/E) (%)
0 6.700.68" 23.60+6.10" 13.23£1.25° 83.33£0.67°
20 7.47£0.54° 20.49+5.58" 8.11£1.18° 83.33+0.88"
30 7.72£0.55" 22.85+7.12% 11.67+2.68° 62.50+1.15"
40 8.59+0.49" 27.2845.79° 18.16+7.23" 58.3320.67°
50 7.92+0.66° 26.86+7.17% 11.70+4.34% 83.33+0.67°

Q

o A Y a [ QR A 1 t = S - an
* meﬂyimwﬂu‘luummmﬂu NI NVUANANDUNUUITAYNNA DA (P<0.05)

4.2.4.2 M3RSYAL TR (growth rate) Yoamuounuda
1 F b v
diefuganisnanesdamueunuddfiimingaiemdomaty 23.60,
[-] LY lé Y ¥ $ 1
20.49, 22.85, 27.28 uag 26.86 MNA1AL FSummanauauaunnanluemIsinaneans
o ) kY 1 A v oo W aa = d” Y
iy Tnveslamusununi sgrslisioddgnieeda (P<0.05) UarfidssdruemisHa
v v Y
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a ' aa o :’ Y { 1 g P v
Amszinadd dldldimingatiemdouninndiganisnaaesdug (P<0.05)  Fald
Yy [
geandosfumInaassneunthinnuUaffue misnaumsadsauauau ludanade

TN Ay Tnvesdar 019 1w damuewiarines (5u1ns ufazidea. 2551) dan
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Platy (Phumjan and Laohavisuti. 2007) Yanva1uuas uazdlamuesharwien (lveTant da
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[
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[ 1 1 . . 4 . ]

wosdamusunudIlseneudieduaiee 18un epidermis, dermis 114 dermis WL AAuNI

q o A o Yy d . 4 & <
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W & . 3 d 3 T . W
88 14 dermis uazvenanvzliunuu@dng unsnegludu dermis une Inadududlare

4y H . L o : 4  a A : 1
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1 o o o ¢ a o _ o o' 1 o
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i ° @ 4
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S/
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TRomswaueamuruiuundamesanududu o, 25, 50 75 uaz 100 Tadnsurvo NS
1 Alanfuuny 1ddmidedemuunsvesamesuinauduiiaddany melanophore unsnog
Tudu dermis  1ilerdsaTy) 4 Flarvinuhnguiiliueaaiuaudiu 100 un/nn.aeny
chromatophore TutSumsnfigauazunnd1snnngunanssdunedreliiudifgnieada
(P<0.05) ﬁy'qf:!.wiwﬂmmmrﬂuﬂmﬁﬁmifv'mmmmmaﬁsm’iﬂqﬁtﬂuﬂﬂa uaamue
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MNA 4.11 (AU ctenoid Tutlamueunudd ( formalin 10 % ; x10)

AN 4.12 sandagdimies () inuludarn1demns hunauuaiau (formalin 10 % ; x10)
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AN 4.13 indandeuiufiu (Sc) UUFU epidermis ﬁﬂnﬂqu'lﬂﬁ’\"w squamous epithelium (S)
vinalndifsany globlet cells %38 mucous cells (G) (formalin 10 % ; H&E ; x40)

(gan Wi e msHauuauau)

v L4 1 E4 ¥ dl
MWN 4.14 FU epidermis (E) NAQquINAATIA Uz a19uBUAAA (Sc) UAZFY dermis (D) 1
Hudusuiiaveunda (formalin 10 % ; H&E ; x40) (yah hildemiswaudis

auau)
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M 4.15 ndaiiissniagAneg (P) (formalin 10 % ; x 10) (¥aR e MIHANAITIIANAY

ANMIUTY 50 Taansuaeems 1 Alansy)

v ¥
A o

M 4.16 10AA (Sc) NIFU epidermis (Ep) UnAqu (NGunAassh 5) (formalin 10 % ; H&E ;

x 40) (g o msnauuaaunududu 50 Tadniuroe s 1 Alanin)
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S o aa o [~
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aa an o o v o = Yo P 1 A 1 o
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