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NAVBINISIAIN Schizochytrium sp. AOMIVIWAVIA HAZONTINTION
mevasarviue Ing (Anabas testudineus)

Dietary supplementation with Schizochytrium sp. on growth

performance and survival rate of Climbing perch (4nabas testudineus)

aa v v d a d d 1%
ﬂ‘ﬂﬁﬂ FFUNAHUNINEY' 1ag Namn UlW‘JEN‘VisUiml

Pattama Wiriyapattanasub' and Wassana Prisingkorn

UNARER: NMIANHINATBINIASH Schizochytrium sp. AENTSRTTULHLTH UATARIINIIIBAMIEUDY
daunalne(Anabas testudineus) tnathgniamnalng (minw@s 1.09+0.04 g) e ugnazani
nelunssqun 30 @R AWl 12 6 faz 30 fa wivily 4 ganimeass uazlianngdrfagnuay
magl Schizochytrium sp. 1WERI1E9U 0%, 2.5%, 5.0% Uar 7.5% AaupnAmnInnldaelugoed
IMHNZANFABATZAIZIIANISEALN 60 41 wuadn Ugiunalnailgsuewnsiinas Schizochytrium sp. 1u
fR3189U 7.5% N lfuninasoiulafa Seiunminfiiiadu (7.23+1.30 g) SRsnigiascyiivinse
Ju (0. 12+0 02 g/day) WazdRINITAILRLIRAWNE (3.3840.20 %/day) §enaniardilasiensgn
NAABIDU LLMVLNZLIWJ’]SJLLﬁlﬂ[?]Nﬂu‘VlN@ﬂﬁl FENINYANNINAALY (P>0.05) luﬂmv%‘ﬂM?ﬂﬂﬁﬁ‘?‘QMMWﬂ
sastlaunenefildFuenmsTain Schizochytrium sp. (1000.00%) qqrmnqumuqmiuumi
\&3W Schizochytrium sp. avlaMg (96.67+1.52%) (P<0.05) uazwudnanyuenelunguinlasy
BMNINANIESH Schizochytrium sp. TdRsdau 7.5% inadnsnisuaniiieningn (1.06+0.11)
ANEANIINARBILAAQTHLAWINNNIESN Schizochytrium sp. asluamsi diaeslarnalnedosiiyg
dsz@nsnnlunaasAulang uaslansnnssanmugs aszAUNI9EsN Schizochytrium sp.
WiHnzaN Aa Tudnsdu 7.5%

mRAn : darvualng, nawsnidule, dnsnissanmng

ABSTRACT: This study evaluated the effect of dietary supplementation with Schizochytrium sp. on
growth performance and survival rate of Climbing perch (Anabas testudineus). Fish (average
weight 1.09+0.04 g) were placed in 12 aquaria (30L of water) with 30 fish per aquarium and fed five
experimental diets containing different levels of Schizochytrium sp. at 0%, 2.5%, 5.0% and 7.5% in
commercial feed. The period of the rearing trial was the standard 60 days, during which the
optimum water quality was controlled. The results showed fish fed 7.5% Schizochytrium sp. was
improved growth performance such as the body weight gain (7.23+1.30 g), average daily gain
(0.12+0.02 g/day) and specific growth rate (3.38+0.20%/day) were better than the other groups but
not statistically significantly different between groups (P>0.05). Fish fed Schizochytrium sp. (2.5, 5.0
and 7.5%) had a higher survival rate than fish fed without Schizochytrium sp. (0%). Interestingly, 7.5%
Schizochytrium sp. showed the best result in feed conversion ratio (1.06+0.11). In conclusion, the growth
performance and survival rate of Climbing perch were greatly influenced by Schizochytrium sp. at
7.5% in fish feed.
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wulnldeeallsz@vanmanniign (NRC, 1993)
”Lummmﬂmmmﬁﬂmmmmﬂmumimﬂu
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TumsEndugunmnaeanimaaes 60 4u
(Table 2) WU ARWYNNANNITNARRIRE]IUTNT
WiNZANAUFLINNgRENLAN (Boyd, 1998) uwarliliannu
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wnfuminduiluaishenn (attractant) aevinlilian
dhduansianensae

Table 1 Growth performance of Climbing perch (Anabas testudineus) after fed with different dietary
supplementation with Schizochyitrium sp. for 60 days.

Parameter Experimental diets
0% 2.5% 5.0% 7.5%

Final weight (g) 6.27+0.67° 7.50+0.88° 7.67+0.71° 8.32+1.34°
Weight gain (@) 5.19+0.66° 6.410.89° 6.58+0.75 7.23+1.30°
ADG (g/day) 0.09+0.01° 0.11%0.02° 0.110.01° 0.12+0.02°
SGR (%/day) 2.92+0.17° 3.2120.23° 3.26+0.22° 3.38+0.20°
FCR 1.40+0.16° 1.43+0.07° 1.4240.06" 1.06+0.11°
Survival rate (%) 96.67+1.52° 100.00+0.00° 100.0040.00° 100.00+0.00°

Note: Values are presented as means + SD of three replicates. Values within the same row with different

superscripts are significantly different (P<0.05).
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Table 2 Water quality during 60 days of feeding trail.
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Parameters Experimental diets

0% 2.5% 5.0% 7.5%
Dissolved oxygen (mg/L) 5.83+0.24° 5.73+0.39° 5.72+0.42° 5.75+0.34°
pH 6.92+0.43° 6.91+0.37° 7.12+0.13° 7.09+0.25°
Temperature (°C) 27.38+0.44° 27.42+0.66° 27.33+0.38° 27.28+0.76°
Total ammonia-nitrogen (mg/L) 0.39+0.31° 0.42+0.25° 0.43+0.34° 0.41+0.35%
Nitrite-nitrogen (mg/L) 0.20+0.18° 0.21+0.16° 0.18+0.16° 0.21+0.13°

Note: Values are presented as means + SD of three replicates. Values within the same row with different

superscripts are significantly different (P<0.05).
GE

AnNSANENASIUNLIANAEEN Schizochytrium sp.

Tuannadiadrifaguludnandauiiiuaniudesaly

Uammalneiiniasdnydiuln uazdnsnissenna iy

TNET Schizochytrium sp. NILAU 7.5% hiszeiy

mmmmifammﬁ?cyLﬁu‘imﬁnfmﬂmumim WeI9I9T
lunimaaesnisialladsiinisfneuarasmnisey
Schizochytrium sp. lusyALNGAWsENENBAN WIS
asan

LANRISAN9DY

nantlszaa. 2560. gnarnannantlszag 5 T (w.A. 2560-
2564). NINUTTHI. NITNININHATUALANNIAT,
NN,

ﬂmuiﬂmﬂLmzﬂmmmmwwmmiﬂivm 2562. @0f

mstlsziauiatlszmalng wA. 2560 naw

SEA N m‘”mwmwmmawmmim NUNN.

InAWHeN, 4ITidTy Teles, Az q0¢h

waﬁmmmu 2553. NANNILATN Sch/zochytr/um

limacinum (D. Honda & Yokochi, 1998) 1u

ANVIFANEUINTGT - BRIINITIAAMEY LAY

AN UNIUABALINIATEATBIQNYNTLA

(Scy//aaparama(vno;‘s/an Estampecndo/r,a 1 949).

IANANTTINIRTUN  7/2553.  drdndanay

Auntsznernads,  nsudseng. ngEnga

NEATLASANNTOL. NP,

wadudlifnd, neudna wnemien, uay

Tyael um@ﬂmuuw 2553. WATBINIT
LATN Sch/zochymum limacinum (D. Honda &
Yokochi, 1998)  Tue1msmataeszeziaan
NRUINNIURIFAREAU  BRTINNITAAMAE LAY
ANNUNUEIRAYNIATEA TN saLLNAgNLT
(Portunus pelagicus Linnaeus, 1758). 9181411
matsymaaaanisszae Uszandl 2553 ui
28-29 NOUIEIU 2553, NINLTZHI. NTUNNEL.

NeanFnel @mmm 2552, n1gkd Sch/zochytr/um
limacinum Tunnsayuiagniennauauunlu

nauAng

a
R4

a

(L/topenaeus vannamei, Boone) LL@”Nﬂﬁﬁﬁi@
T”uug\uﬂmul,m”mmwumum'ammm?ﬂm
qmmuwuﬁﬂimmmwmmamumummm
WUNINLNRELNHRATANARS, NIAUNWeL.

Jengund wosta. 2552, WA Sch/zochytr/um sp. fia
ﬂ[ili‘ﬂﬂﬂﬂ‘ﬁ‘ﬂ.lLIF]‘LII[?ILL@vﬂEITWﬂ’]??ﬂﬁ[?IW?ﬂIﬂQ
mmfmumvl,u L/topenaeus vannamei, Boone)

FUINENANARTHUNLTIUTIR  WInenge)
Lm:rmmmm ﬂNLV]W"’I
Wt udis, 9027 warism], S1Eayes waau, uaz Tnyaer
um@ﬂmuuw 2553, AT Sch/zochyz‘r/um
limacinum (D. Honda & Yokochi, 1998) ‘lu
mm?r;i@ﬂ’m@immuim ANINIAAALATAINN
wumummmw (Ln‘openaeus vanname/ Boone,
1931) TVEIJJ?_I@’?JLL Lﬂnmmmmmww 6/2553.
dvAteuasantsvasmnad sz,
NIENIVUNEATUAZANNIO, NN,

NEI?W ﬂi‘y?_li‘wuﬁ 2549. nimhuu‘lumm‘ﬂmmmﬁﬂm
wenlgannlulihmeay suneies damdn
M‘V]iﬂﬂma meuwuﬁﬂ?mm’mwmﬂmm
NW\‘LIELLSVWI NMWQWEWQEU?WW ‘]]m_IT

Fanad 'mu‘wuﬁ 2536. @’m’]ﬁ“ﬂﬂ’] mmmmﬂmam
ADANENANART anm'mﬂmm ﬁmm

ﬂﬁ‘]]’]ﬁﬁ 1’HﬂLL’&\1 Sl EI'J\T’&T@&I LL@v ﬁﬁ Q\i?ﬁlm
1lseiial. 2556. NYLEsu Sch/zochytr/um sp. 4
anssanisRsiALInLazansInssennie i
tantiagiu. Lmumwm 4 (auuwmizf 1): 129-134.

AATIAN Tneiuaa, umfmm 8098508, Tun FTeWmMUNINe,
uaz g5 oedutilsziil. 2557, narR9NITLETH
Sch/zochytnum sp. TuanussaanEUZNIg
@m#ﬁumaﬁi”mm@”miwimLmu‘llmmﬂm

. A, Lmum‘ﬂm 42 (fauuwm;;_fﬂ 44-50.

’51;1/1 Euﬁﬁuwm UUNNIUR V]’]%IE]LL LAZANATE AN
'JmF;I'JﬁN 2551. m?meﬂmm Schizochytrium
sp. LL‘LILINQL‘W'aLWNP\MWW]NID‘DW]H’H?J@QIWI
wlag (Brachignus rotund/ferm/s Tsohugunoff
1921) uazlsuLAn (Artemia sp.) e ldouuna
@ﬂﬂmmwmq (Lates calcarifer Bloch 1790)
L@ﬂ@’ﬁ"ﬂ‘ﬁ’m%"ﬂﬂuw 53/2551. mum%um
wmmﬂsmmaﬂ"\a NINUIZIN. NIENMaINEAT
WAZAuNTod, NN,

ﬂumm ﬂ?ﬂ’)\iﬁf 2557. WaI8INITLETH SChIZOChytrlum
sp. wanssaniaRsnALis  uazdmsinig



678

20ARNEURINIANNNIN.  InenTnuilFynyn
WMLANARTNILTTUNG  WWINENRUTBULA,
YAULAU,

E

'aumm ﬁi‘ﬂﬂ\iﬁ TR am'mm p “]]L‘ﬂﬁ LR Z‘iﬁ qaﬁmm
15zt 2556. waBINNARH Schizochytrium sp.
TuamssanisasyAulnuazdnnsanne
PRITIANNNINN. WNUNEAT 41 (RUURLAY 1):
123-128.

ﬂumm ﬂﬁ‘ﬂfNﬁ’T 106 f;I'NZQ‘J"ﬂEI i 35 Qi‘?_IWGNWVI?‘Wf;I
uAz 45 2eAuthlszil. 2558, wanes Schizgehytium
Sp. fﬂﬂﬂ’]‘iﬁﬁ‘mLﬁ]‘].lT[?‘ILLﬂyﬂﬁli’]ﬂ%‘LL@ﬂLu@‘]Jﬂ\m\i
muﬂmmwm WALLNEAT 43: 53-60.

AOAC (Association of Official Analytical Chemists).
1990. Official Methods of Analysis, 15th
edition. Association of Official Analytical
Chemists, Arlington, Virginia, USA.

APHA, AWWA, and WEF (American Public Health
Association, American Water Works Associa-
tion, and Water Environment Federation). 2012.
Standard Methods for examination of water
and wastewater. 22nd ed. American Public
Health Association. Washington, D.C., USA.

Barclay, W., and S. Zeller. 1996. Nutrition enhancement
of n-3 and n-6 fatty acids in rotifers and Artemia
nauplii by feeding spray-dried Schizochytrium
sp. J. Word Aquac. Soc. 27: 314-322.

Bligh, E.G., and W.J. Dyer. 1959. A rapid method of total
lipid extraction and purification. Can. J.
Biochem. Physiol. 37: 911-917.

Boyd, C.E., 1998. Water Quality for Pond Aquaculture.
International Center for Aquaculture and
Aquatic Environments, Alabama Agricultural
Experiment Station, Auburn University, Alabama,
USA

Chatdumrong, W., W. Yongmanitchai, S. Limtong, and
W. Worawattanamateekul. 2007. Optimization
of docosahexaenoic acid (DHA) production
and improvement of astaxanthin content in
a mutant Schizochytrium limacinum isolated
from mangrove forest in Thailand. Kasetsart
J. (Nat. Sci.). 41: 324-334.

Funk, C.D., 2001. Prostaglandins and leukotrienes:
advances in eicosanoid biology. Science.
294:1871-1875.

Ganuza, E., T. Benitez-Santana, E. Atalah, O.
Vega-Orellana, R. Ganga, and M.S. Izquierdo.
2008. Crypthecodinium cohnii and Schizochytrium
sp. as potential substitutes to fisheries-derived
oils from seabream (Sparus aurata) microdiets.
Aquaculture. 277: 109-116.

Holub, B.J., and C.M. Skeaff. 1987. Nutrition regulation
of cellular phosphatidylinositol. Meth. Enzymol.
141: 234-244.

Honda, D., T. Yokochi., T. Nakahara., M. Erata, and T.
Higashihara. 1998. Schizochytrium limacinum
sp. nov., a new thraustochytrids from a
mangrove area in the west Pacific Ocean.
Mycol. Res. 102: 439-448.

Kamlangdee, N., and K.W. Fan. 2003. Polyunsaturated
fatty acids production by Schizochytrium sp.

unwNEAT 48 a1iUN 3: 673-678 (2563)./doi:10.14456/kaj.2020.62.

isolated from mangrove. Songklanakarin J.
Sci. Technol. 25: 643-650.

Lemm, C.A., and D.P. Lemarie. 1991. Survival and growth
of larval striped bass (Morone saxatilis) fed
Artemia enriched with highly unsaturated fatty
acid (HUFA). Aquaculture. 99: 117-126.

Li, M.H., E.H. Robinson, C.S. Tucker, B.B. Manning, and
L. Khoo. 2009. Effects of dried algae Schizochytrium
sp., a rich source of docosahexaenoic acid,
on growth, fatty acid composition, and sensory
quality of channel catfish /ctalurus punctatus.
Aquaculture. 292: 232-236.

Massaro, M., E. Scoditti, M.A. Carluccio, and R. De Caterina.
2008. Basic mechanisms behind the effects
of n-3 fatty acids on cardiovascular disease.
Prostaglandins Leukot. Essent. Fatty Acids.
79: 109-115.

National Research Council (NRC). 1993. Nutrition Requirement of
Fish. National Academy Press. Washington
D.C.

Nonwachai, T., W. Purivirojkul, C. Limsuwan, N.
Chuchird, M. Velasco, and A.K. Dhar. 2010.
Growth, nonspecific immune characteristics,
and survival upon challenge with Vibrio harveyi
in Pacific white shrimp (Litopenaeus vannamei)
raised on diets containing algal meal. Fish
Shellfish Immunol. 29: 298-304.

Raghukumar, S. 2008. Thraustochytrid marine protists:
production of PUFAs and other emerging
technologies. Mar. Biotechnol. 10: 631-640.

Sargent, J.R., J.G. Bell., M.V. Bell.,, R.J. Henderson.
and D.R. Tocher. 1995. Requirement criteria
for essential fatty acids. J. Appl. Ichthyol. 11:
183-198.

Sargent J.R,, D.R. Tocher, and J.G. Bell. 2002. The lipids.
Fish Nutr. 3:181-257.

Sarker P.K., A.R. Kapuscinski, A.J. Lanais, E.D. Livesey, K.P.
Bernhard, and M.L. Coley. 2016. Towards
sustainable aquafeeds: complete substitution
of fish oil with marine microalga Schizochytrium
sp. improves growth and fatty acid deposition in
juvenile Nile tilapia (Oreochromis niloticus). PLoS
ONE. 11: e0156684. doi:10.1371/journal.
pone.0156684.

Xie, J., H. Fang, S. Liao, T. Guo, P. Yin, Y. Liu, L. Tian,
and J. Niu. 2019. Study on Schizochytrium
sp. improving the growth performance and
nonspecific immunity of golden pompano
(Trachinotus ovatus) while not affecting the
antioxidant capacity. Fish Shellfish Immunol.
95: 617-623.

Yamasaki, T., T. Aki, Y. Mori, T. Yamamoto, M. Shinozaki,
S. Kawamoto, and K. Ono. 2007. Nutritional
of enrichment of larval fish feed with Thraustochytrid
producing polyunsaturated fatty acids and
xanthophylls. J. Biosci. Bioeng. 104: 200-206.

Yokochi, T., D. Honda, T. Higashihara, and T. Nakahara.
1998. Optimization of docosahexaenoic acid
production by Schizochytrium limacinum
SR21. Appl. Microbiol. Biotechnol. 49: 72-76.



