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Effect of medium chain fatty acids on growth, survival and total number of

Vibrio bacteria in the intestine of Pacific White Shrimp (Penaeus vannamei)

Feyay) SauinIuga’, o3lan
v d 1 Aaa
WEE¥ Wusadaa', Ha

v A

d a a
B8 ANZUUN', DUNITIV ITANESANE',
a d Jd aa
:lj!"lfﬂl*, iHag WIALY I ‘W‘IWIQE]Z
Chanya Rattananawinkull, Arunothai keetanonl, Kanokwan Cherdkeattipoll,

Putsucha Phansawat', Niti chuchrid'” and Phongchate Pichitkul’

qwﬁ'm'la: ﬁﬂmﬂizam%mwmmmmiﬁﬁL@?uﬁqﬂﬂmi‘uﬂmmﬂmq C8 (caprylic acid ) WAz C10 ( capric acid)
Aanudindiusieiu denisasyinin nsseanie waziFuuuuaiiGeaiitennludldeesfiennauunla
dluiaan 30 Fu ihfjsszezinganian 12 sdesludslniued 2u1n 500 Ans A9 24 09 @wesfalagliaau
YUY 50 A/09 ﬁﬁmmﬁmm‘miL@?uﬂimhﬂumﬂn@wﬁﬁ?VﬁUﬁmuLﬁu%u 0 (NGNAILIAN), 3, 4 LAz 5 NIN/
813 1 flandu 2aillu 4 nqunimases NANNINARBIUAAZNGNAZH 691 Ingldiamsmuadufasnig
mﬂqm 4 pTriadu ummm@mmtﬂumm 30 U wmqmluﬂ@ummu (ﬂmm 1) umuumrmamwm 1agl
mmﬂL@@wmmﬂ@ummnmmmquuﬂmﬂm (p<0.05) ﬂumuummmmmmmuj (NAN 2, 3 4ar 4) fia
mimummm@mmanmimuuﬂmnmwmwmmu 5 niN/awng 1 Alansu Ndnsenmegendinguns
VARBNEL| Tuwmxm@mmummmmwmﬁ'ammwmmﬁn@u@uj@mwuﬂmﬂmmmam (p<0.05) MaRnENAKI
lnUANLANFANITEIES @mmmﬂmnLﬂ@ﬂummﬂflmu@ (FCR) gavfjaluusazngunimmaans AMTANEN
ﬂivmnﬁmwmmmm”lmuumﬂﬂmqmmamummLL‘umwL‘smm‘iﬂmﬂu@ﬂmmm wmﬂmm"l,mmﬂmiwumﬂﬂmq
uﬁmmmmmﬂwLimm‘imqu‘l,um"l,ammqamquuﬂmﬂmmmnm (p<0.05) FLNGHNALAN

AdAy: nealaduananans, flsmnawauunla 31sle

ABSTRACT: A 30 days feeding trial was undertaken to evaluate supplemental effects of medium
chain fatty acids. C10 ( capric acid ) and C8 ( caprylic acid ) at different levels on growth, survival
and the total number of Vibrio spp in the intestine of Pacific white shrimp (Penaeus vannamer). Post
larvae 12(PL12) were stocked into 24 (500-liter) fiberglass tanks at a density of 50 PL/tank. The
experimental diet was formulated and supplemented with medium chain fatty acids at the dose of 0
(control), 3, 4 and 5 g./kg of feed to produced four test diets. Each diet was fed to six replicate groups
of shrimp to apparent satiation four times daily. After 30 day feeding trial, shrimp in the control group
(groupl) had the lowest average weight. There was significant lower (p<0.05) average weight than
the three treatment groups (group 2, 3 and 4). Shrimp fed with medium chain fatty acids at the dose of
5 g./kg of feed had significant higher (p<<0.05) survival rate than other groups . While, shrimp in the
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control group had significant lower (p<0.05) survival rate than other groups. There was no difference
among the feed conversion ratio (FCR) of shrimp from each experimental group. The antibacterial
effect of medium chain fatty acids on Vibrio spp in the intestine of shrimp was found. Shrimp fed with
medium chain fatty acids had significant lower (p<0.05) total number of Vibrio spp in the intestine

than the control group

Keywords: Medium chain fatty acids, Penaeus vannamei, Vibrio spp.
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Table 1.The average body weight of Pacific white shrimp at 10, 20 and 30 days of feeding with

different diets.

Treatment Body weight (g.) Body weight (g.) Body weight (g.)
10days 20days 30days
Control 0.94+0.27° 1.44+0.25° 1.95+0.35°
MCT 3 g 1.70+0.33° 2.30£0.25° 2.66+0.24°
MCT 4 g 1.90+0.54° 2.50+0.49° 2.72+0.49°
MCT 5 g 2.15+0.75° 2.75+0.64° 2.83+0.66°

Data are presented as mean * standard deviation. Means in the same column with different superscript are

significantly different from each other (p<0.05)

Table 2. The average survival rate of pacific white shrimp at 10, 20 and 30 days of feeding with

different diets.

Treatment  Average survival rate (%) Average survival rate (%) Average survival rate (%)
10days 20days 30days

Control 75.67+3.67° 73+4.34° 68.33+4.46°

MCT 3 g 85.33+5.47° 80.67+3.72° 74.00+3.57°

MCT 4 g 85.00+3.29° 81.00+3.52° 77.00+4.33°

MCT5g 89.67+4.63° 85.00+3.00° 84.33+4.08°

Data are presented as mean * standard deviation. Means in the same column with different superscript are

significantly different from each other (p<0.05)
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Table 3. The feed conversion ratio of pacific white shrimp at 30 days of feeding with different diets.

Treatment FCR
Control 1.53+0.20°
MCT 3 g 1.50+0.39°
MCT 4 g 1.40+0.15°
MCT 5g 1.38+0.21°

Data are presented as mean * standard deviation. Means in the same column with different superscript are

significantly different from each other (p<0.05)

Table 4. The average total number of Vibrio spp. (10 CFU/mI) in the intestine of Pacific white shrimp

Total number of bacteria (10* CFU/g) in the intestine

treatment 30 days

Control 4.81+0.65°
MCT 3 g 3.95+0.64°
MCT 4 g 3.42+0.61%
MCT5g 3.16+0.58°

Data are presented as mean + standard deviation. Means in the same column with different superscript are

significantly different from each other (p<0.05)

anananinIRsRLagandInguAsLAN tae
SL'MLWFINﬂ']’]@ﬂ'&ﬂi@’]N’]ﬁ‘ﬂ“ﬁﬂ‘imi"m\lu@’]ﬂﬂ@’miﬂ
atiailtlszAnanmiiiasannaunsodeaaans
UWATAATHNANLAINNIA Il ana |&iFand
naalasisaneeny i Winszuaunns  esterification
m@qmmiwummmmﬂmmuLmzmivl,l,m@'am
1RTpeimss 134mmia‘llm”lmm‘ﬁmL@uienﬁl,mﬂm anths
mﬂmumiﬂ@@nsﬁLmuwmuamqmmm 9690
M duunaanasau mmlummmmmuimmu
Cera et al.(1989). e uluRNUeLALQIWIN
nealasiuanena1e Ha1uauAfue U 6-12 avmes
[sannsntiesuazgadnliinndnsslasiuans ld
AELRNEY mm”la‘imﬂ@ﬂmLif;l,m”mummmﬁ
St ﬂimiwumﬂﬂmqmuﬂi”mmmwhmi
gaguazarnisnnn bl idundsanuldnngn
(Straarup et al., 20006).

n3Anen ludndtning Gewea et al.(2010).
i ‘Vhmiﬂm:mmﬂﬂmimhuummmﬂﬂnwum
Ind ”mmmimzyLmu‘imwummummmmm

(2006). mﬁnmmmmmm
lasugnenansiignansaamBannsda Clostidium
perfringens luanl&lnlaelimeradnemsidiu
nsaleduanenats@ansain A Nidungaluy
ald AanusnantTunauuaBenelsaluan 1§
ma‘l;wLﬂfaumqLmufmmimmammwm nligunm
Iumqmummimu mmmmmmmmvmﬂ
mammﬂmmummi‘wumimmLmu‘imwmmu
Bemtsen et al. (2015). ”lmﬂﬂmmmmmmiﬁnuu
A18NA"9 Caprylic ABEINIW WAL N9LAsaYLALIH
S8 TR TRy EV wudEmsNsSIyELln
§R91N"770ARANE LL@wammmnﬂ@ﬂummﬂ.ﬂum@
mmﬂwmmuuﬂm FEsnaalasiugnanans Adu
Lufamﬂununaumumu TnelHimmuadnsa o
A18NANN aﬂﬂ@ﬂimmﬂm ”Lﬂuuuﬂﬂmmuﬂm‘lﬁmu
m"l;ﬂiumm @mﬁga:ﬁ;u‘mmmwLﬂ@qwmmu
mmiﬁmm?mﬁ%u
Lufawmimmmmwmﬁ@mmwmmm
mum”lu“lumi‘wm@mm\mwm’mwimmmmi

Al Jansman et al.,



1214

fiBunaalasuanananslusnsm 3, 4, 5 nu/
a3 1 Alanfuildnsinisseamaganinet
WHANATYN9ATR AUfanguAILANTIAanARas
U NINARBIUD ‘v!ﬁzgﬂjj (2|560).?ﬁl\1v1°’1miﬁm:m
uav89N9A lsildnenasTansA19 Silo health
104L AANNFRITULFALIR N1FAALAUAIFAATTLL
NRANAMLUTHAINZIANEAY wazdaRIINIIIan
mmmmmfmfmuﬂu wmﬁmmqmumim
”Lmummiwumnmqmmﬂmﬁ@mmwm
NINGUAILIAN mm&nnmmhuumﬂﬂmmﬂ
ﬂmzﬁmwmﬂmﬂéﬂumu WanlgiAnudungs
Lwymmu ) Tmmma‘m@mm@aummmzmml@
WAIANIELEN NV9iATTyIemenalenmeaIN
BoenseAuszuLRANAY v lidndilquninaas
wﬂumrﬂmmﬁ@mmﬁmw

fmunnafnE Bunaudeunaiizeiile
mulumimmmimummwmemﬂmmimmu
mmma‘lummﬂmm\mwum ﬂQV]1®i“].Iﬂi‘ﬂ1°ﬂ
SugnenanafitBnnueatTeuUATIReR Alasw
Tudnléfslieaniinguasuguaediailifaddny
mmmmmnnmmmammm S|vagnanavelmurugan
et al.(2011). mﬂﬂmmmmuwmm@LL‘Uﬂmiﬂ
9194 caprylic acid lunsiaesansTITe7lA T da
Vibrio harveyi Wag V. parallaemo/yt/cus WUIN
caprylic acid aunIgugINgRI Y LAL IR aaY
\1e Vibrio harveyi Wag V. parahaemolyticus 14
Tnelfimauadnnsalafusanaradenainlitdni
LOTAAAIRIANTATLIEIN T Y TRIULIATI Y
nelinalsals wenanil Sefseanngdnelis
#mstinlae Nicholas et al. (2017). Gafnuna
gaannidInnga lusiuanananslulise Taenng
Lzﬁmmimﬁummmﬂumywwudw nea lasiu
A1BNANATNITNANANUINTR Samonella luln
q?qvl,ﬁﬁLﬂmmnﬂmhﬁumanmqmmimhu
watinmaduazgnaatndingsenialiie Tag
gnunsadnlURnanens LA uA NI AT LAY
asugNeINTIBNULANEY T tuuAREe e
AuANN1sL pine Mmelusadlidanali
BUUTBLUATIFE Salmonella R9AARS

LNUINEAT 47 (RUUNLAK 1) : (2562).

a9

ﬁqmmmmﬁiﬁ%na@hﬁmmﬂmﬂ C8 ( caprylic
acid ) waz C10 ( capric acid ) M8ms 5 N/
87917 1 Alansuiitivmiiniede wazsnannssen
mm@m gendnethaliiidndnymeadia (o < 0.05)
m@maunumimm@m@uj mwmmmuu uay
ﬂ@mimumm@mammi&uuumm@N C8 A
C10 luens 3 nfu/eung 1 Alanu waz 4 ¥/
21917 1 Alanu delltBunnuanzedslasau
Tuglninnguasuan athaiiiadfymeadn
(p<0.05)

AUBLAM

m@m@uqm@uﬁ%ﬂﬁjﬁ@wazlﬁyﬁaﬁwﬁfﬁ
mmﬁm%ﬁwmﬂivm ALEUTZNS WWANENAY
INHATANGRT muumuumﬂ@”mm dusulilu
MsmenAsenisll mmvmfammﬂummmw
Aanfien Walaganrin wlwmmwmmw“m
nsuamewsfaiildlunnsfine

LANANSA19DY

T8 @mmﬁm UAT WIAA AUNTITINA. 2547.
HRAINITNATINE L@ﬂ\m\ﬂuﬁivmmim
aduayunsdansiad Tneaninauane
NITNMIASWTIR (e iedunssiResh

wezumaNAanszidnegianinaenaat
Heslunlinanss s iauLsAaLaRH
WIT  TUNWITHY 5 FUIIAN W.A. 2547.
13 pAaiuUaAgU 9arie, ngamwe

WEAT1 Wu§adaR. 2560. N19ANHINATLEY Silo
health 104L saniaasyAuls nismau
aupsraszuL)RAN Bl IINzIAYAY
WATERIINI9IDARIE LB ITNUIUWN b
ANLUNUFL B Y INN AR THUNTTUGI B
NMINLAUNEATANANT, NTUNNHUIUAS,



KHON KAEN AGR. J. 47 (SUPPL. 1) : (2019).

NUMNIUE ANYINT. 2557, NIANHIAMANIT
Aalspdanalufiamnaurunla. Inenfinug
Bryayinenmand  Uimyinudings
NUNINLNRLUNEATANARS, NINNANIUAT.

oviuATY 1HeUATIN.2542. MANNNIINIUEUNIS
NAAAY.  NNANTNADR  ANMEANENANART
NMNINLNRLNEATAIGAT, NTUNN. 350 U

Berntsen, J. O.; Nguyen Duc Dung; Pham
Cong Thanh; Vo Thanh Tung; Huynh
Truong Giang; Tran Thi Tuyet Hoa.2015 .
Medium chain triglycerides in Vietnamese
aquaculture. Aquaculture Compendium.
11: 43-45.

Cera, K.R.,, D.C. Mahan and G.A. Reinhart.
1989. Apparent fat digestibilities and
performance responses of post-weaning
swine fed diets supplemented with
coconut oil, corn oil or tallow. Journal of
Animal Science. 67(1): 2040-2047.

Gerwea, T., Boumab A., Klinkenbergc D., Wagenaar
A.B., Jacobs-Reitsmae W.F and Stegemana
A. 2016. Veterinary Microbiology. 143:
314-318.

Hirazawa, H., Ohtaka, Y. and Hata, K. 2000.
Challenge trials on the anthelmintic effect
of drug and natural agant againt the
monoganaen Heterobothrium okamotoi in
the tiger puffer Takifugu
Aquaculture 188: 1-13.

Jansman, A. J. M., C. M. F. Wagenaars, A.
Schonewille, and H. Snel. 2006. Control of
Clostridium and Campylobacter infections

rubripes.

in poultry via natural antimicrobial feed

components. Nutrition and Intestinal
Health. 19-26

M.J. Deeringa, D.R. Fieldera and D.R. Hewittb.
1997. Growth and fatty acid composition
of juvenile leader prawns, Penaeus

monodon, fed different lipids. Journal of

Aquaculture.195: 1-7

1215

Odle, J., N.J. and T.D.
Crenshaw.1989. Utilization of medium-

Benevenga

chain triacylglycerols by neonatal piglets.
Journal of Animal Science 67(12): 3340-
3351.

Piva A, Morlacchini M, Casadei G, Gatta PP,
Biagi G. and Prandini A. 2002a. Sodium
butyrate improve growth performance of
weaned piglets durinfig the first period
after weaning. Ital J Anim Sci 1: 35-41.

Sivagnanavelmurugan, M., A, Palavesam, V.
Arul, and
medium-chain fatty acid caprylic acid on

Immanuel G.2011.effect of

gnotobiotic Artemia franciscana nauplii
against shrimp pathogens Vibrio harveyi
and V. parahaemolyticus .
International.19: 91-101.
Straarup, E.M., V. Danielsen, C.E. Hoy, and K.
jakobsen. 2006. Dietary structured lipids

Aquaculture

for post-weaning piglets: Fat digestibility,
nitigen retention and fatty acid profiles of
tissue. J. Anim. Physiol. Anim. Nutr. 90:
124-135.

Sunkara Lt, Achanta M, Schreiber Nb,
Bommineni Yr, Dai G. and Jiang W. 2011.
Butyrate enhances disease resistance of
chickens by including antimicrobial host
defense peptide gene expression. PloS
ONE 6: e27225

Tran, L. L. N., R.M. Redman, L.L. Mohney, C.R.

K. Fitzsimmons, and D. V.

2013. Determination of the

infectious nature of the agent of acute

Pantoja,
Lightner.
epatopancreatic  necrosis  syndrome
affecting penaeid shrimp. Dis Aquat Org.

105: 45-55.



1216

Nicholas, P. E., A. C. David, W.P. Frank, M.M.

Hassan, S. Nammalwar, E.P. Mike, P.K.
Theodore, D.S. Michael, and R.A. Dalloul.
2017. Investigation of Medium Chain Fatty
Acid Feed Supplementation for Reducing
Salmonella Typhimurium Colonization in
Turkey Poults. Foodborn Pathogens and
Disease. 14: 513-536.

LNUINEAT 47 (RUUNLAK 1) : (2562).

Yue L., Z. Hao, Y. Li, Z. Lili, and W. Tian. 2015.

Effect of medium-chain triglycerides on
growth performance, nutrient digestibility,
plasma metabolites and antioxidant
capacity in weanling pigs. Animal
Nutrition.1(1): 12-18



