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Abstract
The effects of natural carotenoid as sources of pigment in goldfish were determined in 2
experiments. The first experiment; the total carotenoid (TC) in steam, boil and oven dry procedure of
carrot, pumpkin, sweet potato, purple potato and beet root were investigated. The result found that
pumpkin had high TC by steam and boil procedures with 26.54+1.40 and 27.32+2.78 ug g'w,
respectively. However; the carrot had highest TC by the oven dry as 478.97+1.54 ug g'1. The second
experiment; the growth and skin pigment of goldfish were investigated. The experimental design was
completely randomize design as 4 treatments and 3 replicates. Goldfish with initial weight between
18.21-18.98 g. were reared in the aquarium with 100 fish per m°. Four trial diets included control diet
(T1), carrot diet (T2), pumpkin diet (T3) and sweet potato diet (T4) with 30% protein in each diet. The
body weight, skin pigment, and feed intake were measured every 20 days until 60 days. The result
showed the highest feed intake asT3 diets. Survival rate, specific growth rate and average daily
growth were not significant differences in all fish groups. The amount of carotenoid and total
carotenoids increased amounts of fish that were fed formula T2 were the highest. At the end of the
period (60 days), the light (L*) and chroma of all fish were not significant differences. The hue value
(h*) during 20-60 days of the fish fed by T2 had shown high value with 70.88+8.87, 70.83+6.74 and
80.76+4.34, respectively (p<0.05). The costs of experimental diets ranged from 38.61 to 39.93 baht
per kilogram. These research conclude that oven dry pumpkin and carrot can be used for natural

carotenoid in goldfish diet which their high hue value.

Keywords: natural carotenoid, pigment, goldfish
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NMSNAAAN 2 NsANEINITIRsLALTARazNSIAAA Llulainas

NNFLATENRINITNANDY

TnelddmnAnuainnIseuLiisnanaIuIMase 4 grslaun 81N9gasAILAN (T1) BIMNTHEAN

LATAN (T2) aUNTHaNANNaY (T3) WATAIUITHANT U AREN (T4) zgmmmimfﬁﬁﬁmmmu@m

N1R91URIMNIUANAEINTRINTNLTENS (Sermwatanakul et al., 2005) IagindngALa1Ng pire

wuuwiie nanfudngaulugreeauisdndatiagu o) Nwrenliliidaduuazinlddndlaliliaun

WurnAudnane 2-3 Badwng esfdszneudngavemnmaaesuanslilumnaed 1 dauesdtseney

AN7DMNTUATINADIMNTUAIATGATUAAI LT WA 2

Table 1 Feed ingredient of experimental diets (Kg)

v
o

ANU

Ingredients control diet (T1)  carrot diets (T2)  pumpkin diet (T3)  sweet potato diet (T4)
Fish meal 22 23 25 22
Soybean meal 21 20 23 20
Carrot 0 1.6 0 0
Pumpkin 0 0 9.3 0
Sweet potato 0 0 0 32
Corn flour 23 18 4 23
Wheat flour 22 18 4 22
Yeast 5 5 5 5
Soybean oll 3 3 3 3
Tuna oil 2 2 2 2
Choline chloride 0.4 0.4 0.4 0.4
Vitamin premix 0.5 0.5 0.5 0.5
Mineral premix 0.5 0.5 0.5 0.5
Vitamin C 0.1 0.1 0.1 0.1
Lecithin 0.02 0.02 0.02 0.02
BHT 0.5 0.5 0.5 0.5
Total 100 100 100 100
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Table 2 Proximate analysis and cost of experimental diets

Composition (%) control diet (T1) carrot diets (T2) pumpkin diet (T3) sweet potato diet (T4)

Moisture 10.49 10.54 10.28 9.63
Ash 7.50 6.57 7.33 9.54
Crude protein 30.01 30.57 30.08 30.15
Fat 9.07 9.13 9.28 9.17
Fiber 2.52 2.46 2.28 1.94
NFE 45.06 45.05 39.14 48.74

Total carotenoid

(ug g™ 88.39 139.21 110.45 99.09
Cost (baht) 39.12 39.53 39.93 38.61
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Table 3 Total carotenoid in natural carotenoid material (ug g'1)

Materials Pumpkin Carrot Sweet potato Purple potato Beet root
Steam 26.54+1.40™ 24.40+0.68™ 24.28+0.75™ 25.59+4.15™ 23.00+1.32™
Boil 27.32+2.78° 24.36+0.40° 24.03+0.07% 25.68+0.33° 21.03+2.51°
Oven dry 86.00+8.95° 478.97+1.54°  285.14+2.08" 9.54+2.29° 8.10+5.81¢

[n= 3, means in the same row, sharing the different letter are significant difference according to Duncan’s new multiple range

test]
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= a a al v Ui dl [ d’j
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snntuanmnsinu (Feed intake, FI) lugnsanung T3 #6731 d8msn1siuninndn T4, T2 uay

T1 adeflidadAyn19adin (p<0.05)

IS 1 o

fR9IN199aARATEURILaIMNNaN HAINAL 100 Wefidus dnsinisiasayiiuinaniniziadu
uwazdnInsastyivlaeaesiaiuaesanliiiuennma 4 gas Tilauuanssiuneats
nnnuualsnuasfsnluilalafladuewisgas T2 aAngenga deunnualsiuaafsu

P g Anvo @ ! o , = o
LW@J?JUI‘HLU@‘JJ@qmimiﬂﬂquqﬁ‘@jﬁ? T2 ﬂllﬁ’]@j\?ﬂqf]'ﬂf]ﬁqﬁ’ﬂ@qﬂ'ﬂu"] LIULAEIAN L (p<005)

Table 4 Feed intake (Fl), survival rate (SR), growth rate and Total carotenoid (TC, (ug g'1)) of the

experiment
Parameter control diet (T1) carrot diets (T2) pumpkin diet (T3) sweet potato diet (T4)
Fl (g) 131.47+1.70° 133.17+1.95™ 136.37+1.05° 135.24+0.96™
SR (%) 100™ 100™ 100™ 100™
SGR (%/day) 0.46+0.19™ 0.55+0.24™ 0.52+0.23™ 0.60+0.29™
ADG (g/n/day) 0.130+.06™ 0.12+0.05™ 0.11+0.05™ 0.09+0.04"™
TC in fish flesh 26.54+1.40™ 24.40+0.67™ 24.28+0.75™ 25.59+4.15™

before feed

TC in fish flesh 40.20+1.87° 45.63+2.16° 44.03+3.12% 41.52+2.64%°
after feed
Accumulate TC 13.66+3.17° 21.23+2.50° 17.24+2.92% 18.43+1.72%

[n= 5, means in the same row, sharing the different letter are significant difference according to Duncan’s new multiple range

test]
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Table 5 Light, chroma and hue value in the skin of experimental fish as different time

Times Skin pigment control diet (T1) carrot diets pumpkin diet sweet potato diet

(T2) (T3) (T4)

Initial Lightness (L)  67.92+6.44™ 66.1249.75™ 65.54+4.21" 63.48+6.87"
Chroma (c) 56.48+6.86™ 51.98+9.11° 58.74+5.68 57.72+5.19°

Hue (h) 63.25+7.22" 65.93+8.77" 63.42+5.28" 63.04+8.17"

20 days Lightness (L)  64.40+6.05™ 67.82+6.06™ 64.005.57" 66.45+7.36"™

Chroma (c) 51.53+8.84"™ 51.8245.42" 52.75+7.64"™ 53.11+9.40™

Hue (h) 68.10+7.58™ 70.88+8.87° 64.49+6.20° 66.23+6.07%°

40 days Lightness (L)  70.44+9.57™ 74.65+5.01™ 73.82+5.14™ 72.66+5.49™

Chroma (c) 36.83+6.81° 41.58+6.25% 45.87+8.46° 47.20+10.89°

Hue (h) 68.50+4.03"  70.83+6.74° 65.34+5.69° 69.38+5.75™

60 days Lightness (L)  65.65+5.37"  67.18+5.93™ 63.29+4.59™ 66.57+4.65"

Chroma (c) 52.05+4.49"  52.26+4.64"™ 53.26+8.48"™ 52.4749.34"

Hue (h) 80.32+6.76° 80.76+4.34° 74.06+7.17° 77.0215.22%°

[n= 5, means in the same row, sharing the different letter are significant different according to Duncan’s new multiple range

test]
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wazngladluan luiadnlfiandidsau o luansiinisay Aensinlienmsgningliaaeuainsey
fAan1eniglud szmatineanandaniu AnNn1IeaesATENLIINNsERENdRgALLLLa LU Taald

AN3aU 60 aaAEaLTsaiTunan 24 dalueii uasandlifiunnuaTsiusiaugangn sasasunliun

ISP 1 Q.

TUumALAeY ANNas SUmNANN UaTTIngn AINAAL LaTHAIANNLANANTUN AT Aatinaltd Aty

|
PN !

T9a0nARRNTLINLNULAY Pinheiro-Santana et al. (1998) N1anuiniunnualsiueassuluuasan
NunszuaunsauiANeag 130.24+14.09 Tulasniusianiy
naastyALInesdatdtanuduanuansieanuduiugseudesnsnisasiuinannig

Tugilimdinidaniivdeeiluafidufsady uaztminsadaindudsaiuniy annimeasslunis

]
aa £

femnstlaniis 4 gas Winadnanisisoiuiaamnzdaduldunnsnsiuneais aeaenaiesiunig

o

NARBIT81 Zhou et al. (2005) finudn nslfimmstamesdnaermnsfiuansneu luunaiimin
v liidanfidnsnisiasaiiuinldunnsineiy mFﬂﬁmﬂﬂwmﬂgﬂqﬁqmmgﬁiwdm 20-35 84A"
wadua Tuinueaiaaiu Gouveia et al. (2003) MenuinlamesiliFuamnIgua e ARBLTARY
funlmrenda wazalusaun luBunaiuansaiufisnsnnasoyiulnuaslssansniwnsidemns
iuAnsneiu wazaINNIIMAaeITas Bandyopadhyay et al. (2005) wudnilamesdiléFuanuisia

Tisfu 32.24-42.53 wlafidus dArdnsnisiasoauinamnzgangawiniy 1.92-2.13 wlafidus dou

a

a1vnRTdsAu 23.34-29.30 wefidus TAensnisiasyiduinanwiz lduansneiy Tnadawngu

1.56-1.76 1851916 Sun et al. (2012) NAABI LTINS ANNAIUNANIDIRNIA bALA 41989LATIZY

= o o

paalsfadisn annuuanzandansnziuasls (Rhodopseudonmonas palustris) A8 UNTEBL

Da
z

a

(Effective microorganism) uazauingaligaun dasdatunudanin wudnenmsusiazaiinliianing
padnsnisasnAuTnanie sniuansinananiaaligauinliidiigegauazuansigainng

au atraiuléidn (p<0.05) TuaneNseuaes Yanar et al. (2008) wudniamesnlaFuemnsnas
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o o

datlunaslaanfely egrelisd1Anun1eadin (p<0.05) (Ungsethaphand and Wankanapol, 2008)

douiFurunisiueisreslamaansluafNEALANFA9Y Tnaanizdainesnlisuannisnas

N o

Wnnas ArdananldnuannA1ganin asainlunimmaaaainizliatisdanludduiuiuan

au

T9lpein Tl udn1amaalAdNABINIFANMNTNANITANTNTNIZUING 11.47-25.79 RAaANTNATY FaLHa

a U

Andu e T uAa s AT 1INg 29-53 1 afliumAuaatininfawming (Sales and Janssens, 2003) kae

o a

1Funns el A NdNRuE A UsRI NITe s AL IRAwAzaaalamasan Iaeenislsianungly
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U

X
N1398ARNWINAL 100 wWlafidus
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3EN974 63-74 9l aT L LAN AT UN19aAT TgAAN a9 TE AN N AL AIT LN Aa D40
Gouveia et al. (2003) 7il¥ansuanaminaaiingng 1 A Bunnualifivesfmuetfaadaalames
LaziilasaAnALadng (L*) Afamaan "Lé”wmfﬂﬁ_niiwdw 68-69 LABNMNINHANAVINEARDLIAAT
(Chiorella vulgaris) Wax@M3EALAS (Haematococcus pluvialis) ANANNIHALAN (a%) WATHNNBITDY
89 (h*) HARaduesnaiulE9n 39 Gouveia and Rema (2005) 1 s1e19uandlamesdilisuams
AL EALTUTILAUAI SR sZ AU 45-120 RaAn3usenlaniy uavAMINEAABLIAAN 45-80 HAANY
FRATANTN LaAYANAINATIN (LY) T umnFANeAun 194 TneidAnlaanszdn 40-45 5 luanisdidamas
T ueMsHANa I ARRITAaN 120 fadnTusaRlaniu uanerinANadN (L) AIN9MNNGNLATH
ANHUANENNAUNNATRaE9HTBANATY (p<0.05) Kiriratnikom et al. (2005) Anwnseauansalilsaun
Tuaussanisiasyiuiauazn1sddlames wudn AANEdNe (L) ﬁﬁhl,faﬁ'mgqqmsluﬁmmiwmm

a a '

lliddualisaun dAminiu 50.86 Tunmenluganimaaesmidiualisqauinsciu 1, 3 uay 5

1
' a I

WesiduAlAafevindy 48.23, 48.53 AT 47.53 ANNANAL T4A1IANELNY (LY) vedlaineailpn
In&AsaruiuAIANg919 (L) 1esfionilalaudduunsaesdatunwdansniisnaeulng Sun et al.
(2012) NAANRAHTZNINN 54-71 Uanuwiudansninuenunsnanansdauninaalsiasisn 1HA1Ax
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ANTATHN (C*) 18IN1INARBIATIEAANRARTEIING 52.02- 53.26 \uAniat] lutdasnasiiuu
a ° v Al Yo dl a a o | v a a a v
Auad nn e maaea lEFUe1M1INNANANTRAINITNTNRFANNAU AN 0 49 lHAnAwaan InALAsl
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