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ABSTRACT

The influence of enriching live feeds with mannan oligosaccharide (MOS, Bio-
Mos™) and essential fatty acids (Arti-Kol™) on survivability and growth performance of
yellowtail kingfish (Seriola lalandi) larvae were examined. Live feeds included rotifers
(Branchionus plicatilis) and Artemia which were enriched for 8hr with Nanochloris oculata,
an immunostimulant Bio-Mos™, a commercial fatty acid booster Arti-Kol™, and
combination of Bio-Mos™ and Arti-Kol™ in equal proportion. The results indicated that
survivability was not affected by enrichment. When the larvae were fed live feeds enriched
with Bio-Mos™ only, growth performance measured as length of 12-day-post-hatch larvae
were significant higher (P<0.05) than those fed live feeds un-enriched with N.oculara, Arti-
Kol™ and combination. However, due to the lack of long term larval survivability in the
present study, further research should be conducted on investigating the optimum rearing
conditions under laboratory conditions in order to fully assess any immune responses by
feeding live feeds enriched with various immunodulators.

GIOI THIEU

Cé cam soc yellowtail kingfish Seriolalalandi V. hién nay Ia mot gidng loai nudi méi
duogc phét trién tai Uc (Rimmer and Ponia, 2007). San lwong cia ca cam soc nim 2002 dat
khoang 1200 tan véi gia tri 13 triéu d6 Uc (NAC, 2010) . Nam 2003-2004, ning suat ca cam
SQC cua Uc dat khoang 1000 tan tri gia 8 tri¢u do Uc (O’ Sullivian et al., 2005). Hi¢n nay, hau
hét nudi trong thay san ca cam soc Uc duya trén ngudn gidng tir cAc trai san xuat gidng.

Thirc an tuoi sdng la mot ngudn quan trong trong nhimng giai doan dau cia wong nuodi

éu triing c4 bién, va ciing 1a mot bién phép dé gia tang chét luong cua au tring (Rosenlund et
., 1997). Mic du dinh dudng khong phai 1a yéu t& duy nhéat quyét dinh chat Iugng cua au
trung nhung né dong vai tro quan trong trong su phat trién cua au trang (Stettrup and
Attramadal, 1992). Nhitng nghién ciru cho thiy dinh dudng cia 4u tring doi hoi nhiing acid
béo thiét yéu (essential fatty acids EPA) va nhitng chudi acid béo khong bdo hoa (Sargent et
al., 1997). Bén canh do, ti I¢ chét cua 4u triing ca kha cao do kha nang d& bi nhiém bénh
(Brlcknell and Dalmo, 2005). Trong nuoi trong thiry san, chat kich thich mién dich dugc ap
dung khé rong réi trong viéc wong nudi au tring va dat duoc kha nhiéu thanh cong trong viéc
cai thién suc khoe ca va ning cao ning suat (Burrells et al., 2001a). Ngoai ra, chat kich thich
mién dich sinh hoc duoc sir dung bd sung trong thirc in c6 thé cai thién kha nang mién dich ty
nhién cho au tring nham chéng lai nhitng mam bénh xay ra trong suét qua trinh wong nuoi
Vi nhitng giai doan nhay cam nhu sinh san, van chuyén, hay khi tiém vaccine (Vadstein,
1997). Mét trong nhiing (g dung sém nhat caa chat kich thich mién dich trong nudi trong
thuy san 1 st dung glucans trong khau phan céa hoi (Burrells et al., 2001b). Nhiing wu diém
caa glucans ciing duoc 4p dung trong ca tam (sturgeon) (Jeney and Jeney, 2002), ca bon
(turbot) (Low et al., 2003). Mic du chua co bang ching cu thé ching minh viéc sir dung chét
kich thich mién dich cho 4u tring c6 thé tang cuong hé mién dich, nhung c6 mot kha niang
tiém tang cho viéc nang cao ti 1& séng va cai thién ning suat wong nudi (Smith, 1987). Muc
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dich cua nghién ciru ndy nham danh gia viéc sir dung cua chét kich thich mién dich sinh hoc
Bio-Mos™) va acid béo (Arti-Kol™) Ién su ting trudng cia c& cam soc.
g g

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Trang caa ca cam soc duoc ap trong bé nuéc bién hinh nén 60L véi cac chi tiéu moi
trudng nhu dd man 1a 32%o0 va nhiét do nuéc 1a 23°C. Bé duoc suc khi dé gitr tring ludn néi.
Trung bat dau no sau 24-36 gio ap.

Tt ca thirc 4n tuoi song trong khau phan thi nghiém déu duoc giau héa véi chat kich
thich mién dich sinh hoc (Bio- Mos™) duoc cung cap boi cong ty Alltech, My va aicd béo
(Arti-Kol™) dugc cung cap bai cong ty Nutra-Kol, Uc. Rotifers va 4u tring Artemia dugc
cho an tao Nannochlorop3|s oculata, prebiotic (Bio-Mos™, 0.4%, 8 gid); acid béo (Arti-
Kol™ 0.4%, 8 gi), va hdn hop giita Bio-Mos™ va Arti- Kol™ (ti 18 1:1) trwée khi duoc
cung cap cho 4u tring.

Ngay khi n, 4u tring dugc chuyén vao 16 bé kinh. Rotifers va au tring Artemia dwoc
lam giau hda vai 4 khau phan khac nhau trude khi cho au trung ca an.

- Thi nghiém 1 (d6i chung): tao Nannochloropis oculata

- Thi nghiém 2 (giau hda): acid béo (Arti-Kol™, 0.4%, 8 gio)

- Thi nghiém 3 (giau hda): prebiotics (Bio-Mos™, 0.4%, 8 gio)

- Thi nghiém 4 (giau héa): hdn hop acid béo va prebiotic véi ti 1¢ 1:1.

Au triing ¢4 dugc wong trong mdi trudng nuéc bién tir 26°C dén 28°C. Ngay khi nodn
hoang tiéu bién vao ngay 2 sau khi tring ng, du tring duoc cho an rotifer theo nhitng nghiém
thirc twong tmg. Rotifer dugc cho an tir ngdy 2 dén ngay 12 sau khi au tring no. Mat do
rotifer trong moi bé duoc duy tri 20 ca thé. mI™. Vao ngay 5 sau khi 4u tring né, ca dugc cho
an Artemia v&i mat do 14 0.5 ca thé.mi™.

S6 lugng ca chét ciia mdi bé duoc ghi lai hang ngay trong sudt qua trinh thi nghiém dé
tinh ti 1€ song. C& thi nghiém dugc danh gia ve chiéu dai than, chiéu cao than, noén hoang va
kich c& miéng cé.

KET QUA

B& sung Arti-Kol ™ va Bio-Mos™ anh huéng dén ti 1é séng cia ca cam soc trong subt
qua trinh thi nghiém. Két qua cho thiy ti I¢ song s6t cia ca cam soc trong nghiém thic Bio-
Mos™ cao hon ti 1¢ séng sot trong cac nghiém thirc khac mot céc c6 y nghia vé mat thong ké
tai ngay thr 10 sau khi trang no (Bang 1).

Khong ¢ su khéc biét y nghia (P>0.05) vé chiéu dai, chiéu cao than caa ca cam soc
duogc cho an khau phan khac nhau trong 2 ngay sau khi ng. Tuy nhién, tir ngay thir 3 sau khi
tring ng, chidu dai cua 4u tring an khau phan chia Bio-Mos™ cao hon mot cac y nghia vé
mat théng ké (P<0.05) so véi cac nghiém thic khac. Tir ngay thir 4, chiéu dai va chiéu cao
than cua au tring ca ¢ nghiém thic st dung Arti-Kol™ thap hon y nghia vé mit théng ké
(P<0.05) so v&i nhom ddi chung. Vao cudi thoi diém thi nghiém (ngay 12 sau khi tring no),
chiéu dai va chiéu cao cua 4u tring trong nghiém thiic sir dung Bio-Mos™ va hén hop Bio-
Mos™ va Arti-Kol™ cao hon nhom déi chirng vé mat thong ké (P<0.05) (Bang 2).

Bang 1: Ti Ié sdng cua u triing ca

Ngay sau khi ng Khau phan thirc in

Déi ching Arti-kol™ Bio-mos™ Artikol+Biomos

1dph  100,0 + 0,00 9100,0 + 0,00° 100,0 + 0,00° 100,0 + 0,00°
2dph 494,74 +£ 1,03 094,79 +1,04° 894,83 + 0,94° 94,70 + 1,01°
3dph  §72,75+2,19° 875,02 + 1,56° 776,12 + 4,56 777,72 +£1,80°
4dph  ,6541+3 03" 762,51 + 4,42° ;68,77 + 2, 57° 664,90 + 1,98°
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Ngay sau khi ng

Khau phan thirc in

Déi chuang Arti-kol™ Bio-mos™ Artikol+Biomos

5dph 46,33 + 2,36° 639,49 + 2,07° 649,27 + 6,88 545,74 + 3,16
6dph 532,42 + 4,092 528,14 + 5,99 537,49 + 1,48° 434,10 + 3,16
7dph 452833227 526,02 +2,53° 534,32 + 2,24° 432,02 + 3,93
8dph 422,08 + 3,45 4520,94 £ 2,06 425,02 +2,47° 322,33 +0,92°
9dph 314,78 +1,32° 241359 £127% 541976 £0,82°  ,13,82+2,02°
10dph  2311,65+122% ;51043 +121°  ,31455+1,04° ;12,77 +0,16*
11dph 1,535+ 2,75° 124,17 +1,70° 127,35 +2,10° 15,30 + 2,042

12dph 11,04 +1,09° 11,09 + 1,042 13,04 + 1,922 12,09 + 1,20°

So liéu cung mgt cot doc ma khéc nhau chiz so (1, 2, 3) thi khac nhau c6 y nghia ¢ dé tin tuweng la
0.05. Sé liéu trén mgt hang ngang ma khac nhau chiz cai (a, b, c) 1a khac nhau c6 y nghia ¢ dg tin
twong 1a 0.05.
Dph: day-post-hatch: ngay sau khi tring no

Bang 2: Céc chi tiéu vé hinh théi ca

Chitieu Thoi Khau phan thirc an
gian
Doi ching Arti-kol™ Bio-mos™ Artikol+Biomos
Chidu 1dph 13,26 +0,19° 13,28 0,187 13,42 + 0,09° 13,49 £ 0,122
dai (ml) 2dph 24,01 +0,.24° 24,18 +0,11° 24,07+ 0,13 24,10 0,05
3dph  344,41+0,18" ;443 +0,04° 344,85+ 065" 34,62 +0,06%
4dph  534,25+090°  344,45+0,02 34,80 +0,12° 34,63 + 0,05°
5dph 44,64 0,07 345447 £0,01% 4503 +0,04° 454,79 + 0,04°
6dph 44,68+ 0,02 454,52 £0,02% 45,00 % 0,02° 564,89 + 0,02°
7dph 34458 +0,03" ;54,66 +0,01° 34410£0,02¢ 564,90 +0,01°
8dph  34454+003  ,54,62+0,01 344,10 £0,02% 4,95 +0,01°
9dph 344,49 +0,13% 454,66 +0,01° 45,03 +0,01° 64,94 +0,01°
10dph 344,48 +0,01* 54,67 +0,09° 45,00 +0,01° 564,86 + 0,01°
11dph 344,40 +0,06°  3454,63+0,01° 344,90 +0,06°  3454,74+0,04°
12dph 344,46 +0,01%  3,54,61+0,06°  344,95+0,02% 344,69 +0,01°
Chidu 1dph  340,78+0,02° 0,78 +0,03° 120,78 £0,03° 50,79 0,03
cao 2dph  340,79+0,04* 450,72 +0,05° 2340,83£ 0,06 50,78 +0,02°
(mm)  3dph  40,82+0,12° 450,73 +£0,02° 10,73+ 0,02 120,74 +0,01°
4dph 34077 +021°  ,34071+001*  1,0,79+0,01" 1,0,73+0,01°
5dph 40,81 +0,07° 2340,70 £0,000 340,86 +0,01  1,0,74 +0,01°
6dph  230,75+025% 340,72 +0,01° 40,88 0,00 120,75 + 0,01°
7dph  120,71+013* 450,72 +0,01° 340,86 +0,00° 150,75+ 0,01
8dph  1,0,71+0,01*  ,50,73+0,00®  3,0,87+0,01°  1,0,74+0,01°
9dph 10,67 +0,00° 2340,71£0,01°  ,340,85+0,01° ;0,72 +0,01"
10dph 10,68 + 0,00 1230,66 £0,01°  ,3540,83+0,01  1,0,74 +0,01°
11dph 10,67 +0,01° 120,66 + 0,00 2340,82£0,00° 10,71 +0,01°
12dph ;0,68 +0,01° 10,64 +0,01° 230,80 £0,01¢ 10,71 +0,00°
Kich ~ 2dph 0,15+ 0,01° 10,14 0,022 30,30 + 0,02° 10,11 0,012
thusc  3dph 10,16 +0,01° ,0,20 +0,02° 10,23 +0,10° ;0,22 +0,01°
miéng  4dph ;0,18 + 0,01° 340,23 +0,01° 120,25+ 0,00° 50,21 +0,01°
ca 5dph  340,22+0,01* ;30,22 +0,00° 10,27 +£0,01° 40,24 +0,01°
(mm)  6dph 40,23 +0,00° 230,22 +0,01° 20,26 +0,01° 30,24 +0,01°
7dph 40,23 +0,00° 340,24 +0,01° 10,26 + 0,00° 30,24 + 0,00®
8dph 340,23 +0,00° 340,25+ 0,01 10,26 + 0,00° 40,24 + 0,00
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Chitiéu Thoi

Khau phan thirc an

gian
Doi ching Arti-kol™ Bio-mos™ Artikol+Biomos

9dph 30,21+ 0,00 540,25 + 0,01° ,026+0,00° 50,23 +0,00°

10dph 340,22 +0,01° 40,25 +0,00° 20,26 +0,00° 50,23 +0,00°
Noin  1dph 0,73 + 0,03 ,0,72 0,03 0,77+0,03° 40,75 +0,02°
hoang  2dph ;0,29 + 0,02 10,21 + 0,03 20,26+ 0,02  ,0,26 +0,01%
(mm)  3dph 10,22 + 0,01 10,18 + 0,022 ,0,18+0,01* ;0,19 +0,01°
Giot  1dph 30,16 0,01° 10,16 + 0,012 ,015+0,01% 40,16 + 0,00°
diu (%) 2dph  ,0,13+0,01° 10,16 + 0,02° 120,13 +0,01* ;0,13 +0,00°

3dph  10,09+0,01® ;0,11 +0,00° 10,11 + 0,00° 10,08 +0,01°

So ligu cung mgt cot doc ma khé&c nhau cher so (1, 2, 3) thi khac nhau c6 y nghia ¢ dé tin tuweng la
0.05. Sé liéu trén mgt hang ngang ma khac nhau chiz cai (a, b, c) 1a khac nhau ¢6 y nghia ¢ dg tin
twong 1a 0.05.

Dph: day-post-hatch: ngay sau khi tring no

THAO LUAN
Ti 1¢ song

Nhin chung, ti 18 séng cua u tring c& cam soc giam dan sau 12 ngay nudi. Ly do cho
su giam st ti 1¢ song gom nhiéu yéu t6. Thir nhét, do thi nghiém tién hanh vao cudi thang 2
khi ma chat luong cua trimg thuong khong dugc dam bao. Theo Moran va cong su (2007)
chat lugng cua trimg cua au trung thudng giam tir thang 11 dén khoang cudi thang 2, didu nay
dan dén wong nudi au trung khong dat nang sudt cao cho muyc dich thuong mai. Thir hai, ¢6
hai thoi diém ma ti 1¢ chét trong qué trinh wong nudi c4 cam soc dat ti 1¢ cao nhat (Kolkovski
and Sakakura, 2004). Mot Ia “critical-period” véi ti I¢ chét cao nhat xay ra tir luc ng dén ltc
c4 bt dau chuyén qua an ngoai va thoi diém tha hai xay ra do ca an thit 1an nhau vao giai
doan c4 giong (Sakakura and Tsukamoto, 1999). Ti I¢ séng cua thi nghiém 1 tur 39.49%
(nghiém thuc d6i chung), 49.27% (nghiém thuc Bio- Mos™) & ngay thi 5 sau khi tring n
giam xudng con 1.04% (nghiém thie i ching) va 3.04% (nghiém thirc Bio-Mos™ ) tai ngay
12 sau khi no. Tuong tu ti 1€ séng ciing bi giam trong thi nghiém thar hai. Dleu nay cé thé
duoc giai thich do khi 4u triing vira tiéu hét noan hoang, ca bat ¢dau mg miéng, aut tring cé co
khuynh huéng chim xudng day trong bé nudi gay nén ti I chét cao (Kolkovski and Sakakura,
2004).

Mic du ti Ié sdng vao ngay 12 sau khi ng khong khéc biét vé mit thong ké giira cac
nghiém thirc, ti 18 sbng cua 4u trang trong nghiém thirc sir dung Bio-Mos™ cao hon c6 y
nghia vé& mit thong ké tai ngay thir 9 va ngay thir 10 sau khi au tring no. Diéu nay chi ra rang
viéc bo sung Bio- Mos™ trong giau héa thuc in twoi sbng cd kha ning cai thién ti 16 séng cua
au tring ca cam soC. Két qua nay dugc ung ho béi Salze va cong su (2008). Salze va cong su
da Chung minh rang ti ¢ Song s6t cua 4u tring cobia dugc cai thién dang ké khi cho an 0.2g
kg khau phan Bio- Mos™. Tuong ty, Staykov va cong su (2007) Cung d4 tim ra rang ti Ie
séng caa c& hoi gidng (30g) gia ting co ¥ nghia khi cho an 2g kg™ khau phan Bio-Mos™
trong 90 ngay.

Két qua thi nghiém tuong tu vai két qua dugc tién hanh trén cé vugc Chau Au (sea
bream) Diplodus sargus L. dugc cho an Artemia giau hoa DHA Selco™ véi su b sung cua
Bio-Mos™ (Dimitroglou et al., 2010a). Két qua cho thay kha ning song s6t cua au tring
khong bi anh huong boi viéc bo sung MOS. Tuy nhién, can chi rang, viéc su dung Bio-
Mos™ cho c4 gidng va ca truong thanh duoc thuc hién bang cach bd sung vao thirc an truc
tiép (Dimitroglou et al., 2009, Dimitroglou et al., 2010b, Efthimiou, 1996, Gence et al.,
2007a, Gence et al., 2007b, Hossu et al., 2005). Trong khi do, tai thi nghiém dang duoc tién
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hanh, b sung Bio-Mos™ cho 4u tring qua con duong gian tiép bang cach lam giau hoa voi
Artemia.

Ngoal ra, hau hét cac thi nghiém truge day dugc tién hanh trén ca glong va ca trudng
thanh, vi vay hé mién dich cua chlng ciing t6t hon 4u triung. Do d6, ti 1& sbng cua cé& gidng
ciing cao hon so véi ti 18 sdng cua au tring trong cling thoi gian thir nghiém. Thém vao do, ti
I8 chét cao cua 4u tring ca trong thi nghiém c6 thé do tir chét lugng tring khong tot. Nhu vay,
c6 thé két luan rang viéc giau hoa thuc an tuoi séng bang Bio-Mos™ khéng ¢6 anh huong
dén kha nang sdng cua au triing ca cam soc.

Céc chi tiéu do lwong hinh thai 4u tring ca cam sec

Sy gia tang chiéu dai cua ca ting tir 3.42 mm dén 4.95 mm va chiéu cao than tir 0.78
mm dén 0.8 mm trong 12 ngay thi nghiém ¢ nghiém thic sir dung Bio-Mos™ , cao hon ¢0 Yy
nghia so vai cac nghiém thirc khac. T ngay tha 5 sau khi triing ng, cac chi tiéu do luong hinh
thai 4u triing ca cam soc ¢6 su khac biét y nghia giita 4 khau phan, trong dé chiéu dai va chiéu
cao cuia 4u tring trong nghiém thire d6i ching (thire an tuoi séng dwoc lam giau hoa vai tao)
thap hon c6 ¥ nghia so v&i nghiém thac 1am giau hoa tir hon hop Bio-Mos™ va Arti-Kol™,
nhung cao hon nghiém thiic chi sir dung Arti-Kol™ 1am giau héa thirc an tuoi sng. Nhin
chung, sy tang truong tét nhat cua au tring dwoc quan sat & nghiém thirc sir dung Bio-Mos™
lam giau hoa thire in tuoi sdng.

Mot két qua tuong tu dugc chirng minh tir thi nghiém cua Torrecillas va cong su
(2007). Céa chém (sea bass) Dicentrarchus labrax L. b6 sung 0.2 va 0.4% Bio-Mos™ c6 sy
tang truong khoang 10% (P<0.05). Tuy nhién, thi nghiém nay duoc tién hanh trén cé giong
(20g) trong khi thi nghiém trén ca cam soc duoc tién hanh trén au tring. Mot thi nghiém khac
duoc tién hanh trén au tring ca thu (cobia) vao 13 ngay tudi (Salze et al., 2008). Ca dugc cho
an 0.2% Bio-Mos™ bé sung trong khau phan thirc dn khong co su tang truong vé mat théng
ké. Tuy nhién, cau trGc nhu mao & thanh ruot thi ¢ su gia ting vé s6 luong nhu mao ciing
nhu kich thugc mét cach dang ké & nghiém thire bo sung Bio-Mos™ (P<0.05).

Mot cach tré tréu, anh huong cua acid beéo trong thi nghiém nay lai di nguoc lai voi
nhirng két qua co thi nghi¢m trude d6. Sy tang truong cua au trung trong nghiém thac s
dung Arti-Kol™ thap nhét so vei cac nghiém thirc khac (P<0.05). Arti-Kol™ cung cép nhitng
acid béo thiét yeu va DHAJ/EPA, vi thé sy tang truong cua au trung duwoc mong doi trong
nghiém thic bd sung Arti-Kol™. Tuy nhién, két qua cho thdy sy ting truéng cua au tring
khong dat hiéu qua cao khi cho ¢4 an thirc an twoi séng duoc giau hoa voi Arti- Kol™. Seiffert
va cong su (2001) ciing cho két qua rang sy ting truong cua au trung dugc cho an rotifer gidu
hda HUFA khong co khac biét Ve mat thdng ké. Diéu nay cé thé cho thay viéc uong nudi au
tring can quan tam thém nhiéu yéu té chir khdng chi cha ¥ ¢én khau phan an.

Nguoc lai, Fauk va Holt (2005) quan sat thiy au triing cobia 16 ngay sau khi ng co
chiéu dai dat 14.7-15.2 mm khi duoc cho an thirc rotifer va Artemia giau hoa voi véi aicd béo
thiét yéu so voi chiéu dai cua au tring cobia khdng sir dung thirc in twoi song lam giau hoa
dat 11.8 mm, cho két qua khac biét c6 y nghia vé mat thong ké.

Tuong ty, Watanabe (1993), cho rang DHA va EPA gia tang ti I¢ séng va cai thién
kha nang tang truong cua mot s6 4u tring ca bién. Kanazawa (1997) Cung chang minh rang

khau phan chira DHA s& gitip gia ting kha ning chiu dung cua au triing c& vuoc do (red sea
bream) ¢ nhitng diéu kién stress khac nhau.

KET LUAN VA PE NGHI
Két luan

Ti I¢ séng khdng khac biét vé mat thong ké caa Au tring c& cam soc khi cho an cac
khau phan thirc an tuoi séng ¢4 1am giau hda voi tao, Bio-Mos™ , Arti-Kol™ va hdn hop
Bio-Mos™ va Arti-Kol™.
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Két qua cho thay trong khi két qua thi nghiém ciing cho thdy su ting truong cua au
trung duoc cai thién & nghiém thuc st dung Bio-Mos™ trong viéc lam giau hoa thuc an tuoi
séng. Nguoc lai, khdng c6 tac dung tich cuc trong su ting truong cua au triing ¢ nghiém thic
sir dung acid béo Arti-Kol™ giau hda thirc an twoi séng.

Pé nghi

Can c6 thém mot sb nghién ctru vé anh huong caa Bio-Mos™ trén dap wng mién dich
& au trung ca cam soc

Danh gia anh huong cua viéc 1am giau hoa rotifer, Artemia & nhitng ndng do acid béo
khac nhau, dac biét la nong d6 HUFA.

Thir nghiém thém maot s san pham thuong mai acid béo trong viéc lam giau hoa thic
an tuoi song.

Panh gia vé anh huang 1au dai caa viéc kich thich hé min dich cua c4 cam soc trong
giai doan cd giong va ca truong thanh.
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