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Tém tit: Anh hudng cua viéc dung khang sinh trong nudi trong thiy san 1én moi
truong va stc khoe con ngudi di thuc day cac nghién ciru tim ra cac san
pham thay thé. Gan day, prebiotic, chat kich thich hé mién dich ty nhién
da duoc sir dung rong rii dé thay thé cho khang sinh. Trong cac
prebiotic thong dung, mannan oligosaccharides (MOS) dugc quan tdm
nghién clru nhleu nhit. Bao cdo nay téng quan vai tro cia MOS trong
nudi ca va mot sb loai dong vat giap xac. Bao cdo cling dé xuit nghién
ctru tiép theo vé tmg dung cia MOS trong nudi trong thity san.
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Abstract: Effects of antibiotics usage in aquaculture, on environment and human
health, has prompted the search for alternative products. Recently,
prebiotics, natural immunostimulants, have been used as alternative to
antibiotics. Among common prebiotics used, mannan oligosaccharides
(MOS) have received heightened attention. This report reviews the role
of MOS on the culture of fishes and crustacean. Suggestions for further
research on the application of MOS in aquaculture are also included.
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I. GIOI THIEU

Cai thién strc khoe cua dbi tugng nudi trong san xuat 12 mot trong nhitng nhan t6
quyét dinh thanh céng cta nghé nudi trong thuy san (Dimitroglou et al., 2009).
Trong nhiéu thap ky qua, khang sinh dd dugc dung trong nudi trong thuy san &
lidu thap dé cai thién tang trudng, hiéu qua st dung thirc in va ty 16 séng cua dbi
tuong nudi (Rosen, 1996). Tuy nhién, viéc sir dung khang sinh da tao nén mdi lo
ngai vé su phat trién cua vi khuan khang lai khang sinh trong vat nudi va trong
ngudi sir dung. Han ché hodc cam sir dung khang sinh bd sung vao thic an cho ca
va giap xac di dugc ban hanh ¢ nhiéu qudc gia trén thé gii da khuyén khich cac
nghién ctru tim ra cac chét thay thé (Genc et al., 2007a).

Prebiotics 1a chat kich thich hé mién dich tu nhién da duoc ching minh 1a
chat than thién véi méi truong co kha ning thay thé khang sinh trong nuéi ca va
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giap xac (Ringo et al., 2010). Prebiotics la “thanh phan 1én men chon loc, cho
phép sy thay ddi mang tinh ddc hiéu vé thanh phan loai hodc/va hoat dong cta hé
vi khuan duong rudt lam tang strc khoe cua vat chu mot cach gian tiép” (Gibson et
al., 2004). Bang cach cung cap dinh dudng dic hiéu cho mdt hodc mot vai loai vi
khuan c6 loi trong duong rudt, prebiotic cai bién lai hé vi khuan dudng rudt cia
vét nudi (Teitelbaum and Walker, 2002). Prebiotics c6 thé dugc ap dung rong rai
trong chin nudi gia sic, gia cAm va nudi trong thuy san. Trong nhiéu loai
prebiotics thong dung, mannan oligosaccharide (MOS) dd dwoc nghién ctru nhiéu
trong chin nudi gia stic, gia cam va nudi thiy san (Bongers and van der Huevel,
2003, Gibson et al., 2004, Patterson and Burkholder, 2003, Ringo et al., 2010,
Yousefian and Amiri, 2009). MOS duoc chiéc xuét tir thanh thé bao ndm men
Saccharomyces cerevisiae, 1a glucomannoprotein phire tap chita a -1- 3 MOS va o
- 1-6 MOS. MOS duogc biét dén 1a mot prebiotic ding. Gan day, nhicu két qua
nghién ctru cho thay hiéu qua tich cuc cia mannan oligosaccharide (MOS) lén ty
1¢ séng, ting truong va kha ning mién dich cia mot s6 loai ca va giap xac (Bogut
et al., 2006, Craig and McLean, 2003, Culjak et al., 2006, Daniels et al., 2006,
Dimitroglou et al., 2007, Dimitroglou et al., 2006, Genc et al., 2007a, Hossu et al.,
2005b, Staykov, 2004, Staykov et al., 2005b, Staykov et al., 2005a, Staykov et al.,
2006, Terova et al., 2009, Zhou and Li, 2004). Bai bao nay téng quan vé vai tro
ctia MOS trong nudi mot so loai ca va giap xéc, trong d6, dé cap dén ting truong,
sinh 1y, kha nang mién dich ctia ddi tuong nudi.

IL LIEU LUQGNG VA PHUONG THUC AP DUNG MOS TRONG NUOI
THUY SAN

Phuong phap st dung MOS phu thudc vao dbi tugng nudi, giai doan nudi va moi
truong nuoi. Trong nudi thiy san MOS dugc tron vao thirc an (Dimitroglou et al.,
2008, Dimitroglou et al., 2006, Genc et al., 2007a, Sang et al., 2009, Staykov et
al., 2006) hoac lam giau thirc an séng (Daniels et al., 2006, Salze et al., 2008).
MOS dugc bd sung vao thirc an cta gidp xac (marron - Cherax tenuimanus,
yabbies - Cherax destructor va tdm hum - Panulirus ornatus) va mot sb loai ca
nhu c4 hoi, ca chép, ca basa, ca ro phi, cha chdm (Sang and Fotedar, 2011).

Liéu luong str dung MOS trong nudi trong thay san ciing 1a mot yéu té quan
trong quyét dinh hiéu qua nudi. Sir dung MOS dudi mic nhu cau can thiét cia
sinh vat thuong khong mang lai hiéu qua tac dung cia MOS, trong khi d6 néu sir
dung trén muic nhu cau can thiét, gia thanh san xudt s& cao, giam 1¢i nhuén, thdm
chi c6 thé c6 tac dung tiéu cuc dén ddi twong nudi, lidu st dung thich hop cua
MOS cho tdm marron 1a 0,2 dén 0,4% trong lugng thirc an. O liéu thép hon 0,2%
khong cho thay tac dung cia MOS, & lidu luong cao hon 0,4%, hiéu qua tic dung
ctia MOS thép hon so véi liéu lugng 0,2 dén 0,.4% (Sang et al., 2011a). O tom
hum va tom yabbies, MOS da dugc su dung & lidu luwong 0,4% bd sung vao thuc
an cho két qua tich cuc (Sang and Fotedar, 2010, Sang et al., 2011b). Mac du lidu
luong MOS thich hgp cho tom yabbies va tom hum chua dugc nghién ctu, tuy
nhién bo sung 0,4% MOS vao thirc an 1a liéu lugng st dung thong thudng trong
nuoi giap xac (Genc et al., 2007a) va ca (D’Abramo and Robinson, 1989,
Dimitroglou et al., 2008, Dimitroglou et al., 2006). Trong nudi ca, MOS duoc lam
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gidu cho Artermia lam thirc an cho au tring cé gio 14 0,2% trong lugng kho (Salze
et al., 2008). MOS bd sung & mirc tir 0,2% dén 0,6% da dugc ap dung trong nudi
ca hoi (Oncorhynchus mykiss) (Dimitroglou et al., 2009, Staykov et al., 2007),
0,2% dén 0,4% trong nuoi ca chém (Torrecillas et al., 2007), 0.2% trong nudi ca
da tron (Ictalurus punctatus) (Welker et al., 2007) va 0,2 dén 0,4% trong nudi ca
trap (Sparus aurata) (Dimitroglou et al., 2010).

II1. HIEU QUA CUA MOS TRONG NUOI TRONG THUY SAN

Hiéu qua ctia MOS trong nudi trong thity san di dugc chimg minh trén nhiéu dbi
tuong nudi. Staykov et al. (2005b) da tién hanh thi nghiém trén ca chép tai truong
dai hoc Trakia-Bulgaria véi ham lugng bo sung MOS 1a 0,2% vao thirc an thuong
mai ¢ chita 23,5% protein va 5,4% lipid. Két qua cho thiy khdi lwong trung binh
cua ca an thirc an co MOS 1a 480 g cao hon (P < 0.05) so voi khéi luong ca an
thirc dn dbi ching (430 g). Hé s6 chuyén di thie an (FCR) giam, ty 18 chét cua ca
6 16 thi nghiém cho an bo sung MOS 14 1,92% thap hon so véi 16 dbi chimg 1a
3,59%. Két qua trén tuong tur v6i thi nghiém cta Culjak et al. (2006) thuc hién
trén ca chép (Cyprinus carpio L) voi ham luong bo sung 1a 0,6% MOS. Két qua
cho thdy khdi lugng ctia ca an thirc an c6 bo sung MOS cao hon 24% so véi d6i
ching, hé s6 chuyén d6i thirc an FCR giam tir 2,06 xudng con 1,06, ty 1¢é chét
cling giam tir 50% xudng con 16,7%. O ca hdi (Oncorhynchus mykiss) véi mic bd
sung 0,2% MOS vao thirc in cta ca da cho két qua khdi lugng trung binh cua ci
tang 13,7%. Ca duogc an bd sung MOS c6 ty 16 chét (0,58%) va FCR (0, 83) thap
hon so véi 16 dbi chung (1,68% va 0,91). Voi ca nudi tir giai doan 100g dén Xap
xi 310g trong hé théng nudi nudc chay, két qua cho thly MOS cai thién dang k_e
su ting truong va stc khoe cua ca. Khoi luong ciia ca hoi cho an thirc an co bd
sung MOS cao hon 10% so véi ca ddi ching. FCR cua c4 an thirc dn c6 bd sung
MOS thap hon 11,2% so véi 16 ddi ching, ty 18 chét cta ca ciling giam tir 5%
xudng con 2,95% (Staykov et al., 2007). Dbi v6i ca nheo giéng (Silurus glanis),
khdi lugng trung binh cua c4 an thirc dn c6 bo sung MOS cao hon 9,7% so véi ca
& 16 d6i chung. FCR ciia ¢4 dn bd sung MOS giam 11,6% so véi 16 ddi chimg va
ty 1& chét ciing giam tir 28,33% xudng con 16,67% (Bogut et al., 2006). Hanley et
al. (1995) két luan rang khi bd sung 0,6% MOS vao thirc dn cua ca, ty 1& song va
khéi lugng cua ca ting 22,5% va 27,2% so v6i ca ddi ching. Thi nghiém cia
Hossu et al. (2005) thuc hién trén ca vuoc van (Morone chrysops X M. saxatilis)
cho thay sau 12 tuan nudi khdi lugng ca an thic an ¢6 bd sung MOS cao hon dang
ké so v6i ca an thire an d6i chung. Ty 16 sdng cua ca & 16 thi nghiém c6 bd sung
MOS 14 80%, cao hon so véi 16 d6i chimg (72-73%) sau 21 tuan nudi. Déi véi c4
vuge giéng (Dicentrarchus labrax), b6 sung MOS & mirc 0,2 va 0,4% vao thirc an
da anh hudng tich cuc dén tang truong, md hoc va nhitng déc tinh sinh hoa cua ca.
Khéi lugng ca sau két thuc thi ‘nghiém, toc do tang truong twong ddi (SGR) va
tuyét d6i clia ca an thirc an c¢6 bo sung MOS cao hon khoang 10% so véi ca khong
an thirc an c6 bd sung MOS (Torrecillas et al., 2007). MOS duoc sir dung mot
cach c6 hé thong trong thirc an dung trong cac trai nudi thuong pham va di cho
thdy hiéu qua ciia n6 trong cai thién sinh truong, ty 1& séng va hé sé chuyén doi
thirc an cua ca chém va ca trap (Hossu et al., 2005b, Hossu et al., 2005a).
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Bang 1. Hiéu qua viéc bd sung MOS vao thirc dn ctia mot sé dbi tuong thily san

Loai

Két qua

Tai liéu tham khao

Ca hoi Dai Tay duong
(Atlantic salmon) Salmo
salar

Cé da tron Channel
catfish
(Ictalurus punctatus)

Au tring Ca gio
(Rachycentron
canadum)

Tém hum chau Au
(Homarus gammarus)

Cé chém chau Au
(Dicentrarchus labrax)

Ca hdi (Rainbow trout)
(Oncorhynchus mykiss)

Ca hdng bac (Sciaenops
ocellatus L.)

Céa thm
(Gulf sturgeon) (Acipenser
oxyrinchus desotoi)

Ca ro phi lai

Ca r6 phi van
(Oreochromis niloticus)

Ca r6 phi van

Giam lwgng oxy tiéu thy; tang ham
lwgng protein va nang lwong trong
co thé ca.

Khoéng cé tac dung dbi véi sinh
trwéng, huyét hoc hay chirc nang
mién dich va ty l& séng khi cdm
nhiém v&i Edwardsiella ictaluri.

T&ng ty |é sdng clia con gibng va
I6ng mao rudt; gidm khong bao
ngoai nhan.

Tang ty 1é sdng clia 4u trung.

Tang tbc do sinh trwéng; giam
khéng bao lipid va han ché Vibrio
alginolyticus & thuong than.

Tang tbc dd sinh trwéng, ty 1& sdng
va lwong khang thé va hoat tinh
cla men lysozyme; ting tbc do
sinh trwdng; Tang bé mat hap thu
trong rudt; Tang mat d6 va chiéu
dai 16ng mao trong rudt. tang hoat
déng phan giai té bao mau va thyc
bao; tang lwgng nhét; Tang ty 1€
sbng khi cdm nhiém véi Vibrio
anguillarum.

Tang gia tri cac hé sb tiéu hoa
prptein va chat hiru co; Giam hé
s0 tiéu hoa lipid.

Khong co tac dung d6i voi sinh
trwdng, hé sd chuyén ddi thirc an
va hinh thai dwong rudt.

Khéng cé anh huéng dbi véi sinh
trwdng va cac chi sé co thé; Ham
lwong protein va khéi lwgng kho
cua thit phi-lé tang ty 1é thuan vé&i
ham lwgng MOS bé sung.

Khéng cé anh hwéng ddi véi cac
chi tiéu huyét hoc; Giam lwong
thirc &n cung c&p hang ngay khi
tang lwong MOS b sung.

Tang khéi lwong, chiéu dai than va
sinh trwéng ctia ca &n thirc an bd
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Loai Két qua Tai liéu tham khao

sung MOS; Tang ty I& song khi
cam nhiém v&i vi khuan
Streptococcus agalactiae.

Ca bon (Solea Gilp cai thién strc khde hé tiéu (Sweetman and
senegalensis) hoa. Davies, 2007)
Tém gan (Penaeus Tang sinh truwdng, cai thién hé sb (Genc et al., 2007a)
semisulcatus) chuyén ddi thire an va ty 1& séng;

Khéng cé dau hiéu tén thuong trén

md gan tuy.
Toém hum nwéc ngot Cai thién ty |é sdng, strc khde va (Sang et al., 2011a)
(Cherax tenuimanus) mién dich trong diéu kién nhiém vi

khuan va khi déc NH5; Tang téng
s6 vi khuan c6 lgi trong dwdng
rudt va duy tri hinh thai binh
thwdng cla rudt; tang mat dé cua
I6ng rudt va cai thién sirc khde cua
hé théng tiéu héa.

Tém hum gibng (Panulirus  Tang sy tang truwdng, ty lé sbng, (Sang and Fotedar,
ornatus) tinh trang sinh ly strc khde cia hé  2009)

tiéu hoa va mién dich; Tang kha

nang khang lai vi khuan vibrio.

Tém hum nwéc ngot T&ng ty lé sdng, ting trwdng, mién  (Sang et al., 2011b)
(Cherax destructor) dich; tang hoat dong ctia men tiéu

héa protease trong tuyén gan tuy

va amylase trong rudt.

Nguoc lai, nhiéu nghién ctru cho thiy viéc bd sung MOS vao thirc dn khong
c6 anh hudng dén tang trudong cta nhiéu loai ca trong diéu kién thi nghiém nhu:
ca tim Acipenser oxyrinchus desotoi) (Pryor et al., 2003), ca bon giéng (Psetta
maxima) (Mahious et al., 2006), ca 16 phi lai (Oreochromis niloticus X O. aureus)
(Genc et al., 2007b), ca trap (Dimitroglou et al., 2010) va ca hoi Pai Tay Duong
(Salmo sarla) (Grisdale-Helland et al., 2008). Ly do cta viéc MOS khong c6 hi¢u
qua 1én cac loai ca nay van chua duoc giai thich. Rat co thé do diéu kién thi
nghiém va giai doan song cua ca nudi. Tuy nhién, MOS lai ¢6 anh hudng mot
cach 16 rang 1én nhimg chirc ning sinh 1y ciia cac loai ¢4 nay. Ca hdi an thirc dn cd
MOS cho thdy c4 tiéu thy oxy thap hon 11%, ham luong protein trong thit ca thip
hon 5%, ning luong trong co thé cao hon 3% va ning lwong dy trit cao hon 7% so
voi ¢4 an thire an doi chung (Grisdale-Helland et al., 2008). H¢ s6 diéu kién séng
(K) va chi s6 té bao gan (HSI) ctia ca trap thap hon dang ké & ca an thic an c6 bo
sung 0,2 dén 0,4% MOS (Dimitroglou et al., 2010). Craig va McLean (2003) cho
thdy ham luong MOS bé sung vao thiic an ciia ca 16 phi (Oreochromis niloticus)
tir 0,25 dén 2% da cho két qua thit c4 it m& hon so vé6i ca ¢ 16 ddi chimg. Tuy
nhién, ham lugng lipid tich lily trong gan ¢ thi nghiém nay lai khong giam. Nguoc
lai, c4 chdm cho an thirc dn c6 bd sung MOS biéu thi hiéu qua tich liy dinh dudng
t6t hon. Phén tich sinh hoa cta gan cho thdy ham luong chat béo giam 5%, d6 am
it hon 3% va ham luong protein cao hon 3% & 16 ¢6 bd sung MOS so voi 16 dbi
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chung (Torrecillas et al., 2007). Tac dung ciia MOS trong nudi mot so dbi tugng
nuoi thuy séan trinh bay ¢ Bang 1.

IV. NHUNG HAN CHE VA PE XUAT HUONG NGHIEN CUU MOI

MOS dem lai nhiéu lgi ich va c6 thé thay thé khang sinh trong nudi mot sé loai
giap xac va ca. Tuy nhién, nhitng nghién ctru vé vai tro truc tiép cia MOS con rat
han ché. Dén nay, chi co vai loai gidp xac dugc nghién ciru. Dé dat duoc ning
sudt t6i da trong nudi thuy san va nang cao hiéu qua st dung MOS, cac hudng
nghién cru wu tién can phai duoc xac dinh dua trén cac thong tin da dugc tong
quan nhu trén.

- Ddi voi da s cac loai giap xac da dugc nghién ctru, MOS dugc sir dung
trong sudt chu ky nudi, diéu nay c6 thé lam ting gia thanh san xuat va
giam hiéu qua sir dung MOS. Vi thé, nghién ctru vé liéu trinh st dung
trong chu ky nuéi v6i mdi déi tugng nudi nén duoc tién hanh.

- Cho dén nay, nhitng hiéu biét vé vai tro cia MOS Ién stc khoe cta hé
thdng tiéu hoa con rat han ché. Chi c6 tong sé vi khuén ciing nhu cu tric
moé hoc cua rudt duge dé cap. Vi thé, cac nghién ctru sau can xac dinh tac
dung ctia MOS dén thanh phan vi khuin trong dudng rudt; vai tro cua
MOS trong viéc van chuyen va hap thu dinh dudng; thay d6i hoat tinh cua
men tiéu héa cua cac dbi twong nudi thiy san. Co ché cia MOS trong viéc
lam tang mat d¢ 16ng rudt ciing nén dugc nghién cuu.

- Mic du MOS da dugce ching minh 13 lam ting khd ning mién dich cta
mot s6 ddi tuong nudi thity san, co ché ciia MOS trong céc phan (mg mién
dich nhu hé thong hoat dong prophenoxidase, thuc bao, doc t& bao vin
chua dugc biét dén. Nhiing thong tin nay can phai duoc tim hiéu.

Loi cam on: Tac gia bai bao xin chén thanh cam on qiiy NAFOSTED da hd trg
tai chinh @€ hoan thanh bai bao nay.
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