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An Effects of dietary supplementation of vitamins

C and E on growth performance and survival rate

of Yellow Mystus (Hemibagrus nemurus
(Valenciennes, 1840))

Natthawan Somnuek"’, Talerngkiat Somnuek', Samnao Saowakoon', Krittima Kasamawut'

ABSTRACT

The research objectives were determined a dietary supplementation of
vitamins C and E to enhance the growth rates and survival rates. The
experiments were designed treatments 120 yellow mystus fish aged 5
months, an average weight of 130-150g and an average length of 18-25
cm and were divided into 4 groups, 10 fishes of a group, three times of
each group. For the experimental group includes group one (code T1)
nonvitamin supplement in food, group two (code T2) vitamin C at 1,000
mg/kg, group three (code T3) vitamin supplement at 500 mg/kg and
group four (code T4) added at 1,000 mg/kg of vitamins C and E at 500
mg/kg, respectively. For after 4 weeks, the results showed that efficacy
average daily weight gain (ADG), feed conversion ratio (FCR) and
survival rate (SR), in three groups of T2, T3, and T4 groups showed a
significant increase comparison with the control group of T1 (p<0.05).
Considering in the experiments of water quality for use indicators of
dissolved oxygen (DO) is 4.10-4.90 g/1, temperature (T) at 28.30-32.0.0
°C, pH at 6.35-7.10, and an ammonia at 0-0.001 g/1. In fact, the dietary
supplementations of vitamins C and E were associated with survival
rates and growth performance, especially in those on sub-adult yellow
mystus.
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LW’]sL?ﬁy&Nﬁua&mLLwimm&JLLGi"L@JﬂﬁsaUwaﬁ%%ﬁmﬁmmﬂﬂiymé”mé’m’ﬁammaLLazmiLﬁiyLa“uIm (Rameli
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al,, 2020) uwazsziuLeURueR (Khara, Sayyadborani, and SayyadBorani, 2016) 3nfiuddsdundufivawly
\Woruwadgfifuiu (Shadia et al, 2012) Undeaderiuwadunlasmig fenuddgunumlunisnevaues
niiAuiuveUan (Rahimnejad et al., 2021; Gasco et al., 2018) yonnntAndumanididenanowwadly
ns¥esiugadlnglanizigad szUuAunug N5 NYinateIneuyadaselaglaniznszuiIunIsnIg
29NTLATU (Xie et al., 2020) L¥U danansfadolusnanie nsvinanewdieldefiiln (stem cell) n3vinany
\Wovuiwad (Liang et al, 2017) uazansugnssy (Zubair, 2017) LumInIsanANIdemeanoyyadasy
FJedndudesddimfiuduaziniudsiudululawiingng 9 (Fontagné-Dicharry et al., 2018) HanaA1dAT
maasgduladimnzgaiianuazsasmsiasuemsiinitnguniuntEteTUaInn 1,500 me/kg (Gao
et al, 2014) Uamuelneiaduindudfisesu 1,000 me/ke (Pimpimol and Ungsethaphand, (2013) Snrs
msldinfiudeda a-tocopherol Tutanlu (Fatima et al., 2019) mmﬁ%maa%”mwuqﬁﬁmﬁu?iﬂﬁﬂﬁ?éi/fﬁ;}
9749 Streptococcus agalactiae Tulaniia (El-Basuini et al., 2021) Fohy msiianAuduayinfiugdun
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nsnaaedivanamiesanihiumizdesenyu $1uau 120 & orgUszan 5 e Sminiads 130-
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é’mﬁmaauﬁ'mm%&mmam‘uazlé’%’uauiymmmaﬁuﬁl U1-04362-2559 (Rajamangala University of
Technology Isan, Surin Campus. (2022)
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ﬂﬁjwmamﬁ 2 1@3uInnaud AU 1,000 me/kg (T2)

ﬂﬁjwmamﬁ 3 1@3UINTUD 52AU 500 meg/kg (T3)

ﬂﬁjwmamﬁ 4 1@31INNHUT 52AU 1,000 me/kg wazIndiud szau 500 me/kg  (T4)

2. MIFTHUDMNTNARBY
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4. MINTIVINLALAIUALAMNINLITENINNTEL
Wiudeg1emndUam o a0 6.00 w. way 15.00 w. wmaTinaesndauaratglu deweses DO
meter g YSI52 Aranuilunsn-Ansesil sewn3es pH meter §u YSI pHL100 Avaamgdl seweslufiwes
wazUSunauwenltiensvun 1nes phenate method »1135N15U83 Boyd (1990)
5. MyBATIEvdeya
o w Ay a I3 1% a a a4 -1
WdayailauniasgrinanisnavauamunsiulnvesUanamieifedunseds dal
5.1 nMstasgyAulnsuiniinlazANe1ady (gem)
5.2 dniniinTuadenaiu (ADG; Average Daily weight Gain; g/d)

ADG = thwiingaving-umtnisusuy

F2HLIAINITNAADY
5.3 831N sasuensiuile (Feed Conversion Ratio, FCR)

FCR = minuesemsnyaiiu ()

r o R
WninUaiiinuay (g)
5.4 §951715500918 (Survival rate: 1asidus)

SR = F1iulailedugansnaaes
X 100

SrunulaniBudu
6. NMTIATIVNANITNAAD
deyanudnsnisiiule Sasnswasuemnsifuile wazdasinssenne Arnalduiinseiainy
wUSUTIUA2835 One way analysis of variances LLazL‘U?&JULﬁ&J‘um’mLmﬂﬁhwam’na?{aizm’m&qﬂmi

NPav9R 2835 Duncan’s new multiple range test 91 5¥AUAMULT BN U 95% (Champasri, Phetlum, and

Pornchoo, 2021)
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Mnmsnaaesiminiedsvesanamdesiidssnsemnaiuinduiuazinniud e 4
&Un9h wuiludunnidl 3 Shwiniedevesndguvaaes T3 waeTa Sanuuandsiuetiedfoddynieada
(p<0.05) fundumaaes T1 (nguauaw) uazludUaid 4 b wiinadeveandguneass T2 T3 uazTa fann
unnAnstusg1efiduddamaain (p<0.05) fungumaaes T1 (nuAIUAL) dudUasifl 1 wazdunid 2
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Table 1 Mean weight of yellow mystus fish fed with vitamin C and vitamin E supplements for 4 weeks

RESEARCH ARTICLE

Time Mean weight (g)

(week) T1 T2 T3 T4
0 148.00°+6.08 148.72°+3.21 159.00°+1.73 159.24°+1.52
1 151.33%+5.50 153.40°+3.51 155.66°+3.05 154.60°+1.58
2 156.93°+3.52 159.25%+3.37 160.48°+3.21 161.66°+5.68
3 161.00°+5.29 165.00°°+7.04 170.33°+12.70 167.66°+8.33
4 169.66°+2.52 186.33°+5.13 191.00°+8.89 191.33%+6.66

Note: Mean=S.D. with different superscript letter(s) in the same row are significantly different (p<0.05)
1.2 AugTRage (cm)
a a4 a4 v a a a o a a a4 &
1NNTNAABIAMNENILRAEYDIUAINAMEDINIABIAIEDMTLETUINTUT LAz InAud 1Wuan 4
dUast wuludUnnein 3 wagdUnnsin 4 AuenedeveslananiesnqunaasdT2 T3 wag T4 dadny
uansniuegwilluddgvneatia (p<0.05) Aungunisnaaes T1 (NGuAUAN) dudUAN 1 wagdUn1vin 2
Uanawdesdisanueindeldfinnuunndeiunieada (p>0.05) lunnnguvaaes dauanslu Table 2

Table 2 Mean length of yellow mystus fish fed with vitamin C and vitamin E supplements for 4 weeks

Time Mean length (cm)

(week) T1 T2 T3 T4
0 24.43°+0.44 25.07°+1.11 25.29°+0.50 24.96°+0.06
1 25.53°+0.61 26.30°+0.63 26.66°+0.57 27.00°+1.00
2 27.16°+0.66 28.58°+0.02 28.20°+0.11 28.37°+0.47
3 27.50°+0.43 29.68°+0.17 29.49°+0.15 29.43°+0.10
a4 28.18°+0.07 30.70°+1.13 29.54°+0.94 30.33°+0.57

Note: Mean=S.D. with different superscript letter (s)in the same row are significantly different (p<0.05)

1.3 it wadesetu (g/d)

Mnmmasssiminduiuedsde furesanandesiidssisemsiasiiniuduasiniug
Hunan 4 §Unsk wutiludanidl 2 Yanamdesnguvaaes T4 SiwminifsduederoTugefigaunnsis
MNNNNGUNAFDY (p<0.05) warludUaniil 3 Yanamdewndy T3 hiwdniutuaiede fugsiianuansis
NNYANGENAGEY (p<0.05) drluduawidl 4 ﬁmﬁmﬁwﬁmaﬁma%fuﬁumﬂmﬂmmﬁmﬂzjmmam T2T3 T4
fanuuandsfiunguneaes T1 (nquaiuaw) egwilduddamieata (p<0.05) dawandlu Table 3

Table 3 Daily weight gain of yellow mystus fish fed with vitamin C and vitamin E supplements for 4

weeks
Time ADG (g/day)
(week) T1 T2 T3 T4
1 0.62°+0.03 0.71°£0.04 0.81°+0.04 0.61°+0.03
2 0.76"+0.04 0.81°+0.04 0.66"°+0.03 1.00°+0.05
3 0.61°+0.03 0.80°+0.04 1.42°+0.07 0.86°+0.04
4 1.23°+0.06 3.04°+0.15 2.95%+0.14 3.38°+0.16

Note: Mean+S.D. with different superscript letter(s) in the same row are significantly different (p<0.05)
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1.4 snsnsdsuemsifuile

nMIneaessnsnsilasuemisiduiieveslanandesfidesiisemsasiiniiiuduaziniiu
8 10w 4 dUanvi wudnluduaniil 3 wazddaniidl 4 sasinisidsueimsiludevesUainandesngy
NAaRsdl T2 T3 way T4 danuunndniuiungunaaes T1 (nguatuay) eg1eildedAgym1eads (p<0.05)
) 9 &l 9 &l = i gy a s & = i 9
ddUnvin 1 wagdUavin 2 Yanamdesnngunaaesdisninisdsuemaduilielifinnuwnneieiy
Meadia (p>0.05) lunnndunisveaes dananslu Table 4

Table 4 Feed conversion ratio of yellow mystus fish fed with vitamin C and vitamin E supplements

for 4 weeks
Time Feed conversion ratio
(week) T1 T2 T3 T4
1 5.25%+0.33 5.46°+0.48 5.66°+0.14 5.71°£0.16
2 3.94°+0.44 4.88°+0.36 4.06°+0.25 3.49°+0.40
3 4.77°+0.32 3.18"+0.12 2.92°+0.22 3.26"+0.15
4 3.65%+0.26 1.94°+0.18 2.04°+0.08 1.85°+0.43

Note: Mean+S.D. with different superscript letter(s) in the same row are significantly different (p<0.05)
2. 3MIIN350ANY

gns1n1ssennaveslainadesdmaass Wuszeziian 4 dUavi wuindnsinisseanieveslan

= i A a i i = | Ao o w aa = ]
nAWRRINGUNARRY T2 dAgeigaunnf1aINngunaaeduesliled Ay 19eiia (p<0.05) sBsasNABNGY
nAaed T3 way T4 Fednsnissenneliiiauuwnndaiuniead (p>0.05) lnefidnsnsenniegniingy
naaes T1 (nguauaw) dakansluy Table 5

Table 5 Percent survival ratio of yellow mystus fish fed with vitamin C and vitamin E supplements

for 4 weeks

Time Percent survival ratio (%)

(week) T1 T2 T3 T4
0 100°+0.00 100°+0.00 100°+0.00 100°+0.00
1 97.67°+0.22 100°+0.00 96.67°+0.44 100°+0.00
2 96.67°+0.44 96.67°+0.44 96.67°+0.44 96.67°+0.44
3 96.67°+0.44 96.67°+0.44 96.67°+0.44 93.33°+0.44
a4 86.67°+2.67 96.67°+0.44 93.33°+2.22 93.33°+2.22

Note: Mean+S.D. with different superscript letter(s) in the same row are significantly different (p<0.05)

3. AUAINUITENINNTSELS
Aunmlulenaaswdsslainamdesnlisunisiasuinnduduazdluemns Wussesian 4 dUanii
wuhUSinaesndiauazangluln aglutie 4.10-4.90 ¢/l samaiiuregluyae 28.30-32.00 °C uay pH A1

agluy 6.35-7.10 woulanily agfluyae 0-0.001 ¢/l naeAsreziIa 4 dUaW Awuandlu Table 6
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Table 6 Water quality parameters (dissolved oxygen temperature potential of hydrogen ion (pH)

ammonia) in water during dietary to yellow mystus fish fed with vitamin C and vitamin E supplements

for 4 weeks

Group Water quality

DO (mg/V) Temp (°C) pH NH; (mg/0)

T1 4.10-4.65 28.90-30.30 6.35-7.00 0.001

T2. 4.20-4.76 28.50-30.00 6.65-7.10 0.001

T3 4.15-4.60 28.30-31.00 6.55-7.00 0.001

T4 4.20-4.90 28.30-32.00 6.45-6.55 0.001
anUTIUNa

1. Mslasegyaule
] a A& v A a a o a a 4o & @ ¢ 3 @ d'
wud Yanawmdesiidewneamnsiaiiinnfiuguazinndiug Wunan 4 et 1 dmidniede Ay
g1ed e Umdniiud uad erodu wazdnsinisildsusmisiduilenqunaass T2 T3 way T4 dn1s
WigAulngendingunaaes T1 wazdnsniswdsuemsiduillefininiinguneass T1 egrefideddgmig
ahd (p<0.05) MetiiflosanmsldinfudnanlusmisuazUalasulnensafeadesivinfiudlaedinasotun

a

wangyludfusaznsldusglovianmsliinfululaeuladsenisadsanstiluana sumsgesluululan
(hormone metabolism) wagilanuddysedniuinneiiniviineitesiunisasieasydulalagianiy
ag 989U Growth hormone  Tnguanainnisideesiuuiiaiasuiazasnanstaluanana Iniuguag

a o

dduduansdusuyadaszainnisiad euiivazldsuaisiivananmuwindeunisuen Yaelunisaie

o a1

uBidansou Fedueyyadaseiidmalaenssioanusumiulsn nsiiaanueseansandadenielunms
naaoazdadaduauninit elinisdudanszuaunisesndindusisarsaeiudinininfuddadula
ca o & | ) ¢ o & | v 9 < a ) )
oulgiidndudenisdaungrineaaau (collagen) 3ndusenisasnansean by Hamtduazuives
vasadenlasdwmananisaiiudadonunslulunszan (bone marrow) Msiasuinndiuduenainizdina
lngnsanunsesyaulaudIfidmaneendesruuginuiulsavesgndn i Teoeulasiiud1n1sidnans
wlandaeulaszauwaudvenlamesiiasluednideddgsinguilidiauiieianiunisasyia (Mehrad
and Sudagar, 2010; Mehrad, Jafaryan, and Taati, 2012) @0nAadAUNITNAADUAILINAUDTIdINAsBLED

v

wwadszuundduiy (Gouda et al., 2020; Shadia et al., 2012) i oAINTTULLAAUNATNIL dIHARONTT

o

!
MandalanUasulussuunisiaesdniunlnegranungay

2. 9R51NNSTOARNY

INNITNARBINUIINGUNARDY T2 HIRIINTTOANUEINAR @0AASDITUNITNAABIVEY Zhou et
al,, 2012; Gao et al,, 2014 e31891unN1sasuIndugluoimisuainn 1,500 mg/kg Iiamanganewugd
AnRRgNsEsRUlngegaisuiunguatuny (p>0.05)uardnsn1sasyiuladunizgaianuardnsiuan
) | | A a ¢ o ¢ o [N a 9 a | | | |
WesndnguliiaSy (ingaus wasinnin, 2556) laadlenaaadldinnduns 2 gia wudl dmananInIy

a S o A da £ o " w a & E ) 9 )

g1ea8 UrineasNinIune il warA1ensINsasuevsiduillonduwandluTable 1-4 @anAdaanung
naaesldinduduardnauivemsiignuan channel catfish (Mediha et al., 2008), Uangniatggnuey
999U (Sealey and Gatin, 2002) Uasousziuaay (Aragpaima gigas Schinz, 1822) (de Menezes et al.,
2006) lagn1siasuin1dudsunuy ascorbic acid warIn1iud ULy a-tocopherol Wagdnfiugs iy
a a a o a S o o A oA < A £ | AU o W Y )
3B denadedadsvenihninglulnadunilegludafenunsaiusg9iltdudfgy (p<0.05) donnaaariy

MINAaeiYd (Rowida et al,, 2020) lneiadudniudluemsdwmaliuadadinisiasydulaiadu weladl
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HasRuUNINEn LU EEIAMARRINWINTY denrdadiuuiTeduinnisnaastduainamass (Mystus
= & ' A a a ad 9 Y v ~ i a
nemurus) FAMIMARBIL WUNMIETIINMTUTNTZAUAULNTY 500 me/kg tiemasansiasuluevg

o & o o & - °o g v ] a Y ° o A oq v
duagudmsuitsaanawmies avvhliwadlusuneianisusuimnagyiauntdniievilisumeaiunse
agludanindoutuldegraund Jesdunmsiinaseuyadassld Fagnadealuriunisiinaiguniuay
lnglanzn15eendindy anmsfawe n1sianeilielte wagasugnssy (Khalil and ElHady, 2015)

3. punniiluveneaes

nuUsnesndiauazatsluuiegluyie 4.10-4.90 mg/l aumigiiuieyluyi 28.30-32.00°C
uag pH deeglutig 6.35-7.10 weulanily aglurag 0-0.001 me/l oglurIUINTFIUNWNTNLIEEEN
W1 Inensiasudnnduendniunagiedesiunansenuainaunmeeni@wsluinadenisiasgivlaves
Uan Weswnaunniiuinzanssdielida ndinsiasagiulnfuasdminauautfvenildvungay 9g
i@ hfinanueien Jufnanvateaime nndnsesaianfiuniiemessinataaudedniuinedly

1% 1 Y o I a_ a o = ° Y o @ o a
annwindeuliinanzay @enndedfiu Janardana (2018) 1891431 Infuduagdagriminiludiyiendn
< & a = =~ | o8 v ¢ % =~ a !
Wulsdlaurdiulensendiaa Faduarsyreylidniinananuiaionannansenuainnsnangesluuied
Wmuneludisanieniailedeniwmuinisaunisnsyiulasasaunimuesdniuig uenainiinisasy
Infulueinmisdadingsdeanarsanieiuladevaneegs i wila (Igra et al, 2021) VUINVDIFHI U

(Liang et al. 2017)

4. A3UNaIY

o

msiunsiasyvlauardnsnsiasuensiduievesainamdesmisiasy msiasuinnfiudseiu
1,000 mg/kg $aAU I01HUD 52AU 500 mg/kg @aUNITLETNINIAUT s2AU 1,000 Hadniumo91113

1 Alansu Wigsegfeddmasadnsinssennieveslainandesssegfoguls

5. fAsfnssudsena

v v
o

YBUOUAN ANNELNYATAANTkazwAlulagn atuayunuIdeasal @a1vUssus AugINuRTAERsLaY
wialulad unInendealulad vuenadaiu Ingunasuns YauANANENIITUNTIAULATEARaTUNT
sunmssiedniiieunigivetsmans wasypainsnnniadiunddiusulinisandumsidedniagald

ALt vang
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