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Abstract

In the last three decades aquaculture is a rapidly developing sector worldwide and antibiotics are used
popularly as growth promoter. Antibiotic use was banned because research proved that antibiotic has caused
many effects on environment and human health. Therefore, finding antibiotic alternatives is the first priority.
The most prospect products today are probiotic and prebiotic. B-glucan is one of the immunostimulants
which showed a variety of benefits to the health of many aquaculture species. In this paper only the results
of B-glucan, a kind of prebiotic supplied in aquaculture, were summarized. The major benefit of B-glucan are
to boost growth, to reduce mortality, to enhance tolerance or stress resistance to environmental or pathogen
challenges. Although the applications of p-glucan are popular worldwide, its use in aquaculture in Vietnam
is still limited. This paper provides an important reference for B-glucan utilisation which may help to
develop a sustainable aquaculture in Vietnam.
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Toéom tat

Trén thé gi6i, nudi trong thuy san l1a mot trong nhirng nganh phat trién rdt manh mé nhit trong nhiing thap
nién gan day. Viéc sir dung khang sinh va héa chat 1am anh huong dén moi truong va strc khoe con ngudi, vi
vay khang sinh bi cAm sir dung ¢ nhidu nudc trén thé gidi. Viéc tim kiém nhitng chét bd sung c6 tinh chat
than thién véi mdi truong va sirc khoe dé thay thé khang sinh dugce quan tim hang dau. p-glucan la chét kich
thich mién dich duoc st dung phd bién trong nudi trong thiy san 1a. Loi ich cta p-glucan dem lai trén céc
dbi tuong nudi trong thily san bao gdm: Nang cao toc do ting truong, ting ty 1é sdng, ning cao cic hé sb
mién dich, thay d6i thanh phan sinh héa, té bao mau, thanh phan vi sinh trong rudt va ting kha nang chdng
choi véi cac tac nhan gay bénh. Mic du p-glucan duoc sir dung rong réi trén thé gidi, nghién ctru sir dung p-
glucan trén cac d6i twong nudi trong thiy san ¢ Viét Nam con rat han ché. Bai viét cung cip dir lidu tham
khao quan trong cho céc nghién ciru va trng dung B-glucan trong nganh nudi trong thuy san, gop phan dinh

hudng phat trién nudi trong thuy san & Viét Nam theo hudng bén viing.

Tir khoa: B-glucan, sinh trudng, ty 1& song, kich thich mién dich.

MO PAU

Nuo6i trong thuy san la mét trong nganh
phat trién nhanh nhat hién nay. Trong 3 thap
nién 1980-2010 san 1u0ng nudi trong trén thé
g101 tang gap 12 lan véi téc do khoang 8,8%
moi ndm. Tinh rleng tr ndm 2010 dén 2016,
tong san lugng nuoi trong trén the gidi dat ting
ttr 60 tri¢u tan Ieén 110,2 trigu tan [1].

Muyc tiéu quan trong nhat trong nudi trong
thay san 1a nang cao nang suit vat nudi. Tuy
nhién, dich bénh dugc xem la mot trong
nhiing tr¢ ngai lon nhat trong ngénh nudi
trong thuy san va la rao can cho vi¢c phat
trién nuoi trong thuy san bén vitng [2]. St
dung chat kich thich mién dich nhim ting
cuong strc khoe va han ché bénh tat, nho do
d6 nang cao toc dg sinh truong va ty 1€ song,
dem lai nang suit va mang lai loi nhuan cao
nhat [3].
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Trong nhiéu thap ky qua, khang sinh
dugc st dung dé kim hidm dich bénh, cai
thién ty 1¢ song [4]. Tuy nhién, nhiéu nghién
cru da chung minh rang viéc s dung khang
sinh da gay ra sy bung nd cac dong vi khuin
khang thubc va nhiéu nghién ctu di phat
hién sy tich iy du lugng khang sinh trong
chudi thire an ty nhién tir bac thap dén bac
cao, bao gom ca con nguoi, vi vy khang sinh
bi han ché hodc cam sir dung trong nudi trong
thity san & nhiéu nudc trén thé gidi [5]. Viéc
cAm st dung khang sinh di va dang thuc day
cic hudng nghién ctru méi nhim tim kiém
nhitng chat thay thé khang sinh, c¢6 kha ning
kich thich sinh trudng, chéng lai dich bénh,
dong thoi bao dam an toan cho méi trudng va
suc khoe con nguoi. Hién nay, song song voi
viéc phat trién céc loai vaccine, cac ché phém
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sinh hoc bo sung vao thirc dn, chat kich thich
mién dich 1a hudng nghién ctru duoc quan
tam hang dau [6-9]. _
Nghién ctru cho thiy c6 nhiéu chit bd
sung co6 kha nang kich thich hé mién dich cta
gia stic gia cam, tuy nhién, chi mot sd it dwoc
xem la phu hop cho cac ddi tuong nudi trong
thuy san [10]. M¢t trong nhirng chét kich
thich mién dich c6 trién vong nhét trong nudi
trong thily san 1a B-glucan. Nhiéu nghién ciru
ching minh rang B-glucan (1,3/1,6) co
ngudn gbc tur nam men dugc xem la chét kich
thich hé mién dich c6 hiéu qua cao nhat ddi
véi ca nuoi [11].
Bai viét nay tong két mot sb cac két qua sir
dung B-glucan (BG) lén cac dbi tuong nudi
trong thuy san ¢ Viét Nam va trén thé gioi,
g6p phan nang cao kién thirc va ung dung ché
pham sinh hoc, dinh hudng thuc ddy phat trién
nganh nudi trong thuy san Viét Nam theo
huéng bén ving.

ANH HUONG CUA B-GLUCAN LEN
SINH TRUONG VA TY LE SONG

Nhiéu nghién ciru cho thay viéc bo sung p-
glucan cé tac dung thiic day toc do tang truong
ciia nhiéu loai ca nhu & ca chim vay ngan
Trachinotus ovatus cho an bo sung BG cho toc
dd sinh truéng cao hon han so voi ca nghiém
thirc d6i ching [8 12] Két qua day manh toc
dd sinh trudng c4 nudi cung twong tu trén cac
loai khac nhu ca du vang, Pseudosciaena
crocea [13], cé l6c, Channa striata [14] ca hoi
bai Tay Duong, Salmo salar [15], ca chép koi,
Cyprinus carpio koi [16], ca rohu, Labeo rohita
[17], white fish, Rutilus frisii kutum [18]. Tuy
nhién, mdt vai nghién ctru cho thay B- glucan
khong c6 tac dung 1én sinh truong cia ca nhu
d6i voi ca 1o phi, Oreochromis niloticus [19],
cd chém soc lai, Morone chrysops x Morone
saxatilis [20]. Bo sung B-glucan vao thirc an
nang cao ty 1€ song, sinh truong cua ca chim
vay ngan, Trachinotus ovatus ¢ giai doan cd
giong [8] (bang 1).

Bdng 1. Anh hudng cua B-glucan 1én sinh trudng va ty 18 sdng ca nudi

STT Loai ca nudi Loai beta-glucan Tac dung Tai liéu
1 Cé chim viy ngén, T. ovatus ?l\jaz ig;%%c)ans Is\g‘:fgg cao sinh trudng, ty 1¢ [8, 12]
i . B-1,3/1,6-glucans Téng sinh trudng, ty 1€ song
2 Caloc, Channa striata (MacroGard®) Khéng anh huéng tj 16 séng [14]
3 white fish, Rutilus frisii kutum Yeast glucan Hoplit™  Ting sinh truéng, ty 18 séng [18]
4 Ca chép koi, Cyprinus carpio koi ~ p-1,3-glucan Tang sinh trudng, ty 18 séng [16]
5 C4 hdi Pai Tay Duong, Salmo B-1,3/1,6-glucans Tang sinh trudng, ty 1€ séng [15]
salar (MacroGard®) Khéng anh hudng ty 16 séng
6 Ca du vang, Pseudosciaena 0.09% B-1,3 glucan Tang sinh trudng [13]
crocea 0.18% B-1,3 glucan Khéng anh huong sinh truong
7 Ca rohu, Labeo rohita B-glucan (Sigma) Ting sinh truong, ty 18 sbng [17]

ANH HUONG CUA THOI GIAN VA HAM
LUQNG B-GLUCAN BO SUNG
Nhiéu cong trinh nghién cuou da chung
minh liéu luwong B-glucan bd sung c6 anh
huong dén vat chu. Theo Ai Q. et al., [13] bd
sung B-glucan & liéu luorng thap (0. 09% SO VOi
heu 0,18%) cho hi¢u qua tang trong, va hé
mién dich trén nhiéu loai nhur ¢ ca du vang,
Pseudosciaena crocea bd sung B- glucan dem
lai hiu qua cao hon so v6i B-glucan véi ham
lwong cao. Tuong ty, bd sung 0,05 and 0,1% B-
glucan cho két qua nang cao toc do sinh truong
trén ca hong, Lutjanus guttatus, nhung & lidu
0,5% khong cho két qua tang trong tot [21]. He¢
mién dich cua ca hoi, Oncorhynchus mykiss

cling duoc ting cuong khi cho in bd sung 1%
B-glucan, nhung khong c6 hi¢u qua 0 10 ca cho
an 2% B-glucan [22]. Bén canh viéc anh hudng
boi ham lu'ong, thoi gian cho in b sung fB-

glucan cling can luu y. Hi€u qua cao nhét trén
cd hong, Lutjanus guttatus khi bd sung B

glucan trong 2 tuan so voi cac két qua sau 4 va
5 tuan [21]. Tong so té bao bach cau, chi s6
thuc bao, hoat tinh bung no ho hap va kha ning
khang bénh ciia ¢4 mi chdm cam, Epinephelus
coiodes khi cho cam nhiém véi vi khuan Vibrio
parahaemolyticus ciing tang déang ké sau 2 tuan
cho an B-glucan véi cac ham lugng 500, 1.000
va 2.000 ppm. Tuy nhién, sau khi ngirng cho an
15 ngay, cac chi tiéu nay déu khong co su khac
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biét so voi nhém ca ddi ching [23]. Diéu nay
cho thay ngoai ham luong bod sung, thi thoi
g1an bd  sung f3- glucan cung anh huong dén dap
mg mién dich cua ca nudi. Két qua anh hudng
boi cac ham luorng khac nhau cé thé tuy thudc
theo loai, g1a1 doan sinh ly, dong thot con tuy
thudc vao cac yéu to khac nhu ngudn goc va
mtrc do tinh sach cua B-glucan.

ANH HUONG CUA B-GLUCAN LEN HE
MIEN DICH KHONG PAC HIEU

B-glucan dong vai tro Qquan trong trong viéc
kich hoat chic nang mien dich cta cd nuobi.
Bén canh d6 B-glucan con giup ca chong lai cac
tac nhan gay bénh, bsi vi B-glucan c6 khd nang
kich hoat va két hop tryc ti€p voi dai thyc bao
va cac te bao bach cau khac (bach cau trung
tinh va té bao tiéu diét tu nhién (NK) [24]. Dai
thyc bao 12 mot trong céc loai té bao quan trong
trong hé mién dich tu nhién vi n6 ¢ chira chat
mang [-glucan (B glucanreceptors) Khi chét
mang dugc gan véi 1,3/1,6 B-glucan (duorc bd
sung tir bén ngoai), cac chuc ning mién dich
ctia vat chu duge kich hoat va tang cuong. Cac
chuc nang nay bao gom cac hoat dong thyc bao
(Phagocytosis), gidi phong mot sd protein
xytokin (hormone ndi bao) IL-1, IL-6, GM-
CSF, interferons va ti€u diét tac nhan la xam

nhép vao vat chu [25]. Mot phan quan trong
ctia co ché mién dich tu nhién, d6 1a lysozyme.
Lugng lysozyme trong mau ca hdi Dai Tay
Duong, Salmo salar ting dang ké khi ca duogc
cho an bd sung 60 mg p-glucan vao m01
kilogram thirc &n [26]. Tong sO té bao bach cau
ty 1 phan trim bach cau don nhan va bach ciu
trung tinh tang cung voi sy glam ty 1€ phan
tram bach cau wa axit va bach cau ua kiém,
dong thot hoat tinh bung n6 ho hép cua dai thuc
bao tién than & ca chép, Cyprinus Carplo cling
tang dang ké khi tiém B-glucan & cac nong do
100, 500 va 1.000 pg [27]. Mt nghién ctu
khéc cho thdy bo sung B-1,3/1,6-glucan & cac
ham lugng 0,05; 0,1 va 0,2% vao thtic an ca
tinca, Tinca tinca (thuoc ho cé chép) va cho an
trong 1 thang O 16 ca cho an 0,1 va 0,2% B-
glucan chi so thyc bao tdng cao co y nghia so
v6i ca khong cho an bd sung B-glucan [28].
Tuong tu, bo sung 0,5% PB- glucan vao thirc an
ca hdi, Oncorhynchus mykiss va cho an trong 1
tuan két qua cho thay hi€u qua st dung vaccine
khang lai vi khuan gdy bénh Yersinia ruckeri
cling tang 1én dang ké [29]. Ngoai ra, viéc bd
sung B glucan vao thuc an ¢ tac dung thiic day
dap ung mién dich khong ddc hi¢u cua ca
chém, Lates calcarifer, dic biét la hoat tinh
lysozyme [30] (bang 2).

Bdng 2. Anh hudng cua B-glucan 1én hé mién dich c4 nudi

STT Loai c& nubi Loai B-glucan Két qua Tai liéu
C4 hoi Pai Tay Duong B-1,3/1,6-glucan
1 Salmo salar (Macrogard) Lysozyrne T o [26]
Tong s0 bach cau tong ™
) ) Bach céu don nhén N
(s . . Chiét xuat tr Bach cau trung tinh
2 Ca chép Cyprinus carpio Saccharomyces cerevisiae Bach cau ua axit N2 [27]
Bach cau wa kiem ¥ )
Hoat tinh bing no hé hap N
L . . Chi s0 thuc bao P
o GalnaTratna o Lymstocye 2
o Lysozyme N
Ca hoi Oncorhynchus B-1,3/1,6-glucan . 2
4 mykiss (Macrogard) Khang thé [29]
5 Ca chém Lates calcarifer Lysozyme M [30]

TANG KHA NANG CHONG CHIU CAC
YEU TO MOI TRUONG

Nhiéu nghién ciru di chi ra ring hé mién
dich cta ¢4 nudi chiu anh hudng boi cac yéu to
moi truong, nhu nhiét do, d6 méan, pH, oxy hoa
tan. Két qua nay trung hop v6i cac nghién ciru
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trén ca hoi, Oncorhynchus mykiss khi b6 sung
B-glucan vao thuc an trong 2 tuan da lam giam
muc do stress va nang ty 1€ song trong qua
trinh van chuyén [22]. Tuy nhién, mot sb
nghién ciu trén ca nheo channel -catfish,
Ictalurus punctatus cho thiy bd sung p-glucan
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lai khong lam thay ddi cac chi s6 stress [31]. C4
chim vay ngin Trachinotus ovatus cho dn bd
sung B-glucan c6 ting kha ning sdng sot & didu
kién do man thap [8]. Nhiéu nghién cau ching
minh glucan gidp nang cao kha ndng chdng
chiu diéu kién bat lgi cac yéu t6 méi truong.
Két qua nghién cau bé sung glucan vao thire an
ca tra Pangasianodon hypophthalmus gilp
chung tang kha niang chiu dung o diéu kién
nhiét do nudc thip [32]. Tuong tu, bo sung
glucan gitp loai c4& tra Pangasianodon
hypophthalmus, cé thé tang kha ning chiu dung
mat do cao [33].
TANG KHA NANG CHONG CAC VI
KHUAN GAY BENH

Nhiéu nghién ctru ciing cho thiy ca dugc
cho in bd sung B-glucan co kha ning nang cao
muc do chéng lai céac loai vi khuan gdy bénh.
Vi du, ¢4 cho dn bd sung B-glucan co ty 18 séng
cao hon khi cam nhiém véi vi khuan gay bénh
nhu truong hop ca chép khi cho cam nhiém véi
vi khuan Edwardsiella tarda [34], ca ngua van
(zeabrafish) khi cam nhidm vé6i vi khudn A.
hydrophila [35], ca hdi Pai Tay Duong khi cho
cam nhiém vi khuan Vibrio salmonicida, V.
anguillarum va Yersinia ruckeri [36] va ca da
tron khi cam nhiém voéi Edwardsiella ictaluri
[37], c4 chim vay ngén khi cam nhidm vi khuén
Streptococcus (Do-Huu 2019). Két qua thur
nghiém dung p-glucan dbi véi ca khoang cd
den dudi vang, Amphiprion clarkia, cho thiy
sitc d& khang cia ca véi vi khudn Vibrio
alginolyticus khi duoc tim B—glucan va cho an
4u trung Artemia duoc lam giau béng dung dich
nay tang dang ké so véi ca ¢ 16 ddi chimg [38].
Trong diéu kién cam nhlem v6i vi khuan Vibrio
alginolyticus, ty 1& séng cua c4 khoang cd do,
Amphiprion frenatus duoc tim B-glucan (18,4
mg/l) ciing ting dang keé.

ANH HUONG CUA B-GLUCAN LEN
THANH PHAN SINH HOA VAT NUOI
Thanh phéan sinh hoa 1a chi thi quan trong
cua tinh trang dinh dudng va strc khoe cua ca
[39]. Viéc anh hudng cua viéc bd sung
prebiotic 1én thanh phan sinh hoéa cua ca van
chua duge hiéu biét mot cach déy dt va co thé
tuy thudc vao tung loai, hodc chiu anh hudéng

cua ting loai prebiotic. C& white fish, Rutilus
frisii kutum cho an bd sung BG lam ting ham
lugng protein, tuy nhién ham lugng lipid, tro va
do am khong thay ddi [18]. O ca chim vay
ngan, viéc bo sung lugng B-glucan thich hop va
thic an da cho két qua tang ham luong protein
va giam ham lugng lipid trong co cua ca [12].
Nguoc lai viéc bo sung B-glucan vao thirc an
khéng lam anh huong dén ham luong protein
va lipid trén ca hdi, Oncorhynchus mykiss [40]
hoic ca bon, Scophthalmus maximus [41]. Hiéu
qué st dung thae an va dinh dudng, va thanh
phan sinh héa cua c4 chim vay ngan ciing nang
cao khi b6 sung mot ham luong p-glucan thich
hop vao thirc an ctia chiing [12].

ANH HUONG LEN THANH PHAN TE
BAO MAU

B6 sung B-glucan cling lam thay dbi cac chi
sO huyet hoc trén nhiéu loai thuy san khac
nhau. O ca tam, Acipenser persicu vi¢e bo sung
BG cho két qua ting sb luong bach ciu va té
bao lympho, tuy nhién cac chi s6 té bao mau
khac khong thay d6i [42]. Tuong ty, monocyte
and neutrophils ting dang ké khi cho ca héng,
Lutjanus guttatus an bo sung 0,05% va 0,1% p-
glucan [21]. Tuong tw, so lugng bach cau
lympho cau tang cao ¢ cd chim vay ngan cho
an b sung 0,05-0,2% P- glucan [8]. Tuy nhién
bo sung BG khong lam thay d6i s6 lugng hong
ciu va chi s6 hong cdu trén ca nheo channel
catfish, Ictalurus punctatus [31]. BS sung B-
glucan vao thirc an lam tang ham lugng bach
cau tong s6 va mot so thong s té bao mau khac
clia ¢4 chim vay ngén, Trachinotus ovatus [8].

ANH HUONG LEN VI SINH TRONG ONG
TIEU HOA

Hé vi khuin dudng rudt dong vai trd quan
trong trong qué trinh trao doi chét, hép thu dinh
duong va hé mién dich ciing nhu stc khoe ciia
ca. Nhiéu két qua nghién cttu cho thdy bo sung
B-glucan cho ket qua cai thién hé vi khuan
duong rudt & nhidu dong vat khong xuwong sdng
khac [43]. S6 luong Vibrio trong rudt c chim
viy ngin ciing giam dang ké khi bd sung [3
glucan vao thirc an cua loai nay trong 8§ tuan
[8]. Hi¢u qua cua B-glucan trong vi¢c nang cao
toc doc sinh truong co thé duoc giai thich
thong qua viéc B-glucan cung cap nang luong
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cho c& nuéi [13], kich thich sy phat trién ciia
nhom vi sinh vt c6 loi [44].

Tém lai nhiéu nghién ciru da chung minh
hiéu qua cua B-glucan trén nhiéu loai ca nudi,
bao gom nang cao toc dd sinh tnrong, tang ty
1€ song, cai thién hé mién dich bao gom: ting
sO luong bach cau, ting cuong tinh thue bao,
ting doc tinh khang khuan (cytotoxic), tang
hoat dong khang khuén va kha nang chéng choi
véi cac vi khuan giay bénh. Mac du co nhiéu
cong trinh chimg minh hi¢u quéd cta B-glucan
trén cac loai thuy san khac nhau, vi¢c bod sung
B-glucan co thé khong cho ket qua tot hodc
thdm chi gy hai trén mot sO loai. Ngoal ra
nhiéu van d& con bo ngé nhu: hidu qua bo sung
theo thoi gian, lidu luong bd sung, anh hudng
trén céac giai doan sinh trudng va sinh 1y khac
nhau. Ngoal ra tac dung trén tung loai thiy san
ciing c6 thé khac nhau.

Loi cam on: Nghién ciru nay duoc tai trg boi
Quy Phat trién khoa hoc va cong nghé Qudc gia
(NAFOSTED) trong dé tai ma so 106.05-
2019.04. Tac gia xin chan thanh cam on ban
Lanh dao Quy Nafosted, Vién Hai duong hoc
va nhimg y kién dong gop quy bau cua céc
ddng nghiép dé hoan chinh bao cao.
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