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Abstract

This study aimed to examine the effects of dietary supplementation with various synthetic
carotenoid type in spine-cheek anemone fish. A 6x3 factorial experiment was conducted to determine
two factors. First factor was b different carotenoid types: carotene, canthaxanthin, astaxanthin, lutein,
and zeaxanthin. A non-carotenoid supplemented diet was assigned as control. Second factor was
supplementation time, which consisted in 1, 2 and 3 months of diet time. Fish diet contained each
100 mg/kg of carotenoid with 3 replications, to satiation, twice a day. Experiment was carried out for
3 months, in which growth and skin color were evaluated monthly. Results revealed the following.
Non-significant differences were observed in: a) average daily gain, b) specific growth rate, ¢) survival
rate, and d) feed conversion ratio between fish fed with non-carotenoid supplemented diet and fish fed
with each carotenoid (p>0.05). However, brightness (L*), redness (a*), yellowness (b*), total carotenoid,
type and content of carotenoid accumulated in fish skin were significantly affected (p<0.05). Skin of fish
fed with supplemented astaxanthin diet showed the highest redness and total carotenoids. Meanwhile,
dietary supplementation with lutein and zeaxanthin increased yellowness values. Types and contents of
carotenoid accumulated in fish skin were related to type of carotenoid supplement in diet.

Values in supplementation time had shown significantly lower specific growth rate, survival
rate, and higher feed conversion ratio when supplemented time increased (p<0.05). Brightness also showed a
decreasing trend, but non-significant difference was observed between month 2 and 3 (p>0.05). Meanwhile,
redness, yellowness, total carotenoids, types and contents of carotenoid accumulated in fish skin showed
an increasing trend in time, but non-significant differences were observed between month 2 and 3 (p>0.05).
Synthetic astaxanthin was mostly an efficient carotenoid source for enhancing redness of spine-cheek
anemone fish skin in a 2-month supplementation period of time as it made redness of skin the highest.

Keywords: Spine-cheek anemonefish, Carotenoid, Growth, Pigmentation
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9745 % (BASF) ° 02
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59 100 100 100 100 100 100

Naewe): | A unssisznatemeimiin (BaoinameRlanssimiiunes) dmalil thiamine (B1) 23.47; Ribo-
flavin (B2) 25; Niacin 37.07; Vitamin E 50% 80; Pyridoxine HCI 54.55; Ca-D-Pantothenate (B5) 25; Inositol 98;
Biotin 25; Folic Acid 2.1; Cyanocobalamin (B12) 0.6; Menadione (K 50 %) 26; Vitamin C 80 % 85.71; Oholine
Chloride 50 % 300; Vitamin A/D3 2.3 way Cellulose 215.20

’ LL%WJNM Ussnevmindeusludnmnsusona Uil KHPO : CaHPO, 2H O: NaH PO 2HO : KCI :
FeSO4 : ZnSO4 : CuSO4 : MnSO4 =1.0: 1.0: 1.5: 0.5: 0.0063: 0.0074: 0.0013: 0.0055

s wanualsTidanssn dsznaumeiumuelsin 10 wasiiud Favnemsm Lucarotin@ 10 % feed 910
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* LTINS TN Usenaumeuemmuasdiv 10 wasifun Faynansen Lucantin@ Red 910131
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© qiudunmn Usnaumegiiu 5 wosiua Famemsm Lutein 5 % DC a1nuAth BASF 7 Sugwfiu
Haemen UsznaumuFumiin 5 wasiun Tomensm Zeaxanthin 5 % DC AN BASF

msansyHNGIusENawaasuns W0 11 alidl 1 NS - WIS 2562



139

Princess of Naradhiwas niversity _Journal )

' ¢ ~ ¥y oL ¥ A o Y % '
5199 2 DIALISLNALNAARIDIDNTNAADI (% TNNTINLIA) LLazﬁ‘%mmmeuamm@»l,@hamwwmamLmagfgj@li
(NN./1 NN, 2INT)

L. §asa1Ns
Tngay (N3
1 2 3 4 5 6
Iﬁﬁm’m 53.94 53.93 53.30 53.69 54.06 53.66
Tasugin 12.30 12.70 12.45 12.76 12.57 12.93
aslulaiesn 1461 1459 14.96 14,64 14.69 14.66
doly 1.06 113 0.95 1.08 1.10 111
m 18.09 1765 18.35 17.83 17.59 17.64
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Reared period (Factor A)
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Diet (Factor B)
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Basal diet + beta-carotene 9.98+0.99* 1.85+0.36" 95.55+7.26° 2.50+0.60°
Basal diet + canthaxanthin 9.68+1.66" 1.69+0.24° 96.66+5.00° 2.60+£0.61°
Basal diet + astaxanthin 9.33+1.30° 1.70+0.30° 95.65+5.27° 2.7120.70°
Basal diet + lutein 9.46+1.10° 1.7140.28" 93.3311.18" 2.71£0.63°
Basal diet + zeaxanthin 10.18+1.01° 1.81£0.27° 94.44+7 26° 2.50+0.46"
P value Two-way ANOVA
Factor A 0.261 0.000 0.000 0.000
Factor B 0.429 0.083 0.750 0.510
Factor A * Factor B 0.879 0.909 0.151 0.882
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(D) mwﬁmamammmmm

(A) mmiwLﬁiNLﬂJmLLﬂI‘smmmw
(®) mvﬂiwLaiml,aammmummﬁm

(E) LLﬂSm‘MTﬁ‘WLﬂiN‘ﬁLLsﬁ%W%ﬁﬂLﬂﬂﬁm (F) seenian 3 oL

nsansapiHnndiusEnaswuasuns Ui 11 alivil 1 UNSIAY - WY 2562




142

Princess of Naradhiwas University Journal
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MALEETAWaTI (interaction) MAAATINEIN (L¥) MPNNINAAGLAY (a%) MeNNINIAATWAR (b*)
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@mm (p<O 05) ‘[@mvavnmnmamw,wmu mesEsiLlanas udelnalestuliond 2 uas 3§
MPTBITHANRUAS MATBITNAERIARS Ua BramalaTiinnsa wuaﬂwm 11.26-13.93, 15.10-16.50 W@y
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Avdnsienifisanlmafenfuasmmemenussresandunssiadsadunm 21 i uareaTEaAndLAd
uavAmAns AeniisdvBanasnnmels 42 Fu uasvdsn 63 Fununmsdisauaesd luanmets Ho, Shea &
Pomeroy (2013) ArearesuosmuainlywNsRNSIReE LLazmsazammLmIﬁuamémmqﬂﬁmmggugmn WL
e RNLOELTTUENATIEN 80 UAY 160 ﬁaﬁﬂ%maﬁiaﬂ%mmm?ﬁaaﬂ%ﬂs@ﬁﬁuﬁaﬂ%ﬁ Mase

v v v v

IUNIUT DD ILTUT IV LLa”i”H”Lﬁaﬂﬁﬁmmi‘ﬂm&l‘mﬁdNa"lﬁﬂ’smL“?JEMW?JNLLﬂIW%aH(ﬂSL%N’mmLWNﬂ%MH
ANMIeERIRSIL wmmmmammammim 6 amummmam APTNINIAATLAT MANATRN
?Tmﬁaa LLa“ﬂimmLmIimaamw e (p<0.05) I@ammma’m wuaasl,mma 31.0-45.80 21WNIYAAILIAN

Y

fenanniiga LLa”mmiwLzﬁml,aa’mLuﬁmumlmwvwmmama@ memann i wuaglue 8.23-17.04 Toa
pBLaRT TSR AN i éauéwmmmmmamam wuaylurns 11.59-18.31 T wrafiiha
qﬁuﬁalmm;ﬁémmﬁaq@ sviRanaualsiuasnyn Wuagiu%aq 4180-11064 finanumefilans Wuﬁwqm
s e TRmanniign gasammemuguieniesiige (el 4) Fennmasy Lakehi,
Ahmadi, Safi, Yirestoyl & Bjerkeng (2010) wﬂﬂmmil,awLLaa@nLlﬂjwuaﬂmm”ﬂumwmmwuﬁﬁmLmImmm
Wl Lawl,l,aa@nLLemmmamLmBma BTN WA TMRABISINT MM guuesT P Sue L
woseudIeT e neaae e Snufaviamdsanniige lasfimemssmeaans daua
VL%%U@WﬁLﬁ%MQﬁ% ALY ‘WuﬁwﬁmmL%maaﬁmﬁmmﬂﬂﬂmmmiwmamﬁlu (it 2) ilwiilaand
SnunimAsauasien (il 3) smiutnaualafuesarin wumamnaguun s e sua S EmTWL
HuemeviiBanauelafiuonmingegn sananas Idahah & Jian (2010) WunmasEssareusuivl v
Ummaguasamitiuaasnndotafaiu osludomi 1 wouasmumui uadlami 5 woiumfiuasaansion

Aot aafilousnensnmsanenluedaiinundlosiueamuauiviuovsag lanun s dvaa v
FYANUSIMRAT (@nmﬁ 4)

msansyHNGIusENawaasuns W0 11 alidl 1 NS - WIS 2562



143

Princess of Naradhiwas University Journal s

1 ' ' 1 v ~ ' v ~ " ~ ~ s
A7 4 MANNENI (L*) MANNANAATUOS (%) MANNAINRATIAES (b*) waviSanome lsuoeesin 109
¢ A X v ! A
‘Ummi@mmwLammammiajm@mﬂ Wuna 3 hen

Totalcarotenoid
Parameter Lihgtness Redness Yellowness
(mg/kg)
Reared period (Factor A)
1 month 38.86+2.77° 11.26+1.80" 165.10+1.62° 51.08+5.53"
2 month 36.24+2.68" 13.77+£3.49° 16.16+2.31° 79.35+3.84°
3 month 35.25+3.42" 13.93+3.96° 16.50+3.07° 80.6845.25"
Diet (Factor B)
Basal diet 45.80+2.27° 8.23+0.68" 11.59+0.97° 41.80+2.24°
Basal diet + beta-carotene 87.992.27° 11.1941.34° 1653159 50.98+2.41"
Basal diet + canthaxanthin 36.44+2.92° 165.64+2.81" 15.94+0.77° 63.83+2.48°
Basal diet + astaxanthin 31.00£3.87° 17.04+2.36" 16.33+0.95" 110.64+4.93"
Basal diet + lutein 34.47+2.03* 11.98+0.63° 18.31:0.78" 66.10+3.02°
Basal diet + zeaxanthin 33.78+2.71° 13.83+1.61° 17.81+1.23" 89.87+4.51"
P value Two-way ANOVA
Factor A 0.000 0.000 0.000 0.000
Factor B 0.000 0.000 0.000 0.000
Factor A * Factor B 0.000 0.000 0.000 0.000

' A dao o A o oo o V'a o aad o A4 o
@’]L%ﬁH‘ﬂNG]’JE]ﬂB’iLWNQHﬂ%ﬂ']ﬂUVLZJN@’NNLLG]TW]NTMV]N&'EWW?SW_Iﬂ’J’]S\ILGﬁaN% 95 % (P>0.05)

3. aflouazBinawmalsfiuasansranysioniautoa

mﬂmmmﬂmmammim 6 g3 Tasuusseeznmmsians fa 1,2 UaY 3 Lhau wmwamamml,avi“a“
I MIReTEY AT (1nteract1on) DML FAUT it WAL L‘]JGHLL@IT‘/I%HVM LLﬁJﬁLL‘ﬁu‘ﬂu‘]ﬁL’Jm
Rvialan (p<0.05) eaeTah |5 e szEsnaMIAesT R 1,2 uae 3 Sanauanmeti (p<0.05) M3
SUANLAEAUTTY, LAWY WAl Q¥ uavTuIUIu T sifissumassesnaiaes I@aﬁéwagﬂu
79 3.47-8.64, 5.05-6.53, 1.32-1.55, 5.86-10.86 Lia 14.26-19.71 faAnsumenlansy mad ey WaAemeimesia
wuﬁmmﬁLgmc;a&Jamﬁgm@ﬁaﬁuﬁ@lmﬁﬁu’%nmﬁwﬁame@ﬁaﬁu (p<0.05) (91971 5) FomARBITLIARETRY
Torrisen, Hardy & Shearer (1989) ARnTLo AT mEILALITILO LA A UTANEY WU LA
wrdduasatssnoulnfemaseuwnladanoim e uazesuTuAuassaTuHaaNLD AT
LLﬁxmiﬁﬂHﬂuﬂm gilthead seabeam (Sparus aurata) W‘i.l’i’mé“ﬂmﬂi%m%ﬁlﬁ%mLLaﬁGnLLsﬁuﬁuLLg’J Wuqﬁuﬁ:ﬁam
IRV LLﬁmﬁﬁﬂawﬁ@ﬁmmimﬂﬁlammamm&ﬁﬂﬂLﬂu@ﬁﬁﬂ,@: (Gomes, Dias & Silva, et al, 2002)
&4 Katayama, Shintani & Chichester (1973) wummsuaaseanyasduaslslmensidivue siuosnaiiouasmm
LTI maamﬂﬂmminmimﬂaauawuLLaumLsﬁwuLﬂuLLaamLLSﬁumLﬁﬁummn‘uﬂmwa@ LAy Yuangso1
Jintasataporn, Tabthipwon & Kamel (2010) WmmmﬂﬁmmimwLLaﬁmLLsﬁwuVmemmwawu LLa“L‘]_IGn
ualsiin LLasﬂmmiWamﬁmLﬂaau@wmmzmmLL@I‘JWMLﬂuLLaamLwau% aendlsfions marnmadetinum
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i a  a ~ P ¢ A X ¥ ' a
maeh 5 ‘E‘H@LLE‘\S‘]J?NWNLL@I?VMBHGW!ﬁ?dﬂéxﬁ_lilflmw’m%dﬁﬂﬂﬂﬁ@l%l,l,(m“/]Lﬁ&lﬂ@nElmﬁﬁﬁj@]i@ﬂﬂﬂ Lﬁj%l,’m'l 3 1t

P Astaxanthin Canthaxanthin | Beta-carotene Lutein Zeaxanthin
arameter

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Reared period (Factor A)
1 month 3.47+1.89° 5.05+1.48" 1.3240.55" 5.86+1.78" 14.25+1 67"
2 month 7.68+1.77° 6.03+1.73° 1.48+0.97° 9.35+1.11° 19.05+2.26"
3 month 8.64+1.42° 6.53+1.08" 1.55+1.44° 10.86+2.46° 19.7142.51°
Diet (Factor B)
Basal diet 0.32+0.27" 1.2640.35" 1.2240.19° 1.89+0.64" 7.4142.44°
Basal diet + beta-carotene 0.3240.22° 1.24+0.65" 3.29+1.17° 1.76+0.43" 10.07+2.64"
Basal diet + canthaxanthin 0.3140.08" 28.5142.10° 0.53+0.02° 1.30+0.13° 7.18+0.53°
Basal diet + astaxanthin 37.70+2.11° 1.4140.65" 0.84+0.33" 0.93+0.39% 5.97+1.69°
Basal diet + lutein 0.310.03" 1.254057" 1.10£0.11° 43.36+2.11° 6.92+1.77°
Basal diet + zeaxanthin 0.64+0.10° 1.56+0.46" 1.7340.36" 0.87+0.23" 68.47+3.65"
P value Two-way ANOVA
Factor A 0.000 0.000 0.008 0.000 0.000
Factor B 0.000 0.000 0.000 0.000 0.000
Factor A * Factor B 0.000 0.000 0.000 0.000 0.000
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qmmw&w

@mwwﬁﬂu@%mﬂawﬁéwgmwgﬁagﬂwﬁw 25-28 DINAAREE ONTAUALAIENN 6.27-650 mg/l AMMLEA
26-30 AN enaudunsuivens 7.8-8.0 enaiiuens 89-110 mgCaCO3 wanlaifiesia 011-015 mg/l uaclstlam
0.055-0.088 mg/1
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