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TOM TAT

Nghién ctru dwoc thuc hién dé danh gia anh hwéng clia hoat chét fucoidan chiét xuét tlr rong nau Sargassum
swartzii 1&n ting trwdng, ti 1& sbng, hé sb chuyén hoéa thirc &n va kha nang khang bénh dbi vai vi khudn Aeromonas
veronii & ca rd phi gibng (Oreochromis niloticus). Ca (23,2 + 2,7g) dwoc cho &n thirc &n cong nghiép 35% protein cé
bd sung fucoidan & cac ham lwgng khac nhau (0%; 0,05%; 0,1%; 0,5%) trong 6 tudn, méi loai thirc &n dwoc I4p lai 3
I&n. Két qua cho th4y fucoidan khéng anh hwéng (P >0,05) dén ting trwdng, ti 1& sdng va hé sb thirc &n cla ca thi
nghiém. Sau khi két thic 6 tuan nuéi trén, ca dwgc cdm nhiém vi khuan A.veronii véi liéu LD50 dwoc xac dinh 1a
7,82 x 10* CFU/ml, s ca chét dwoc theo ddi trong 10 ngay sau do. Ti 1& séng ciia ca khi bi nhiém A.veronii da ting
tr 30% & nghiém thirc khéng bd sung fucoidan va 36,7% & nghiém thirc bd sung ti 1& thap (0,05%) 1én dén 76,6-80%
& nghiém thirc bd sung fucoidan véi ndng dé cao hon (0,1% va 0,5%). Trong nghién clru nay, ching t6i két luan
rang bd sung fucoidan chiét xuét tir rong bién Sargassum swartzii vao thirc &n véi ti 1€ 0,1% va 0,5% sé lam téng
strc d& khang clia ca rod phi gibng déi véi bénh do vi khudn Aeromonas veronii gay ra.

Ttr khoa: Fucoidan, khang bénh, Aromonas veronii, ca r6 phi.

Effect of Dietary Fucoidan Supplementation on Growth
of Nile Tilapia (Oreochromis niloticus) Fingerlings and Improvement
of Survival Rate of Fish when Infected with Aeromonas veronii

ASTRACT

The study was conducted to evaluate the effect of dietary fucoidan extracted from brown seaweed Sargassum
swartzii on growth, survival rate, feed conversion ratio (FCR), and disease resistance to Aeromonas veronii
bacterium in Nile tilapia (Oreochromis niloticus) fingerlings. Fish (23.2 + 2.7g) were fed the commercial feed (35%Pr)
supplemented with fucoidan at various concentrations (0%, 0.05%, 0.1%, 0.5%) in triplicate for 6 weeks. The results
have showed that fucoidan did not significantly affect (P >0.05) the growth, survival, and FCR during the feeding trial.
At the end of nutritional trial, fish were infected with Aeromonas veronii at dose of LD50 (7.82 x 104 CFU/ml), fish
were then monitored for 10 days, the mortality was daily recorded. After 10 days of challenge, the results showed that
the survival rate was76.6% and80% for 0.1% and 0,5% fucoidan-fed fish, respectively, much higher than other
groups (30% and 36.7% for Control and 0.05% fucoidan-fed fish, respectively) (P < 0.05). In conclusion, dietary
fucoidan extracted from brown seaweed Sargassum swartzii at 0.1 and 0.5% enhanced the resistance of tilapia
fingerlings against to Aeromonas veronii.

Keywords: Fucoidan, resistance, Aromonas veronii, tilapia.

< s N quéc gia c6 san lugng c4 ro phi 16n cta thé gidi,
1. DAT VAN DE véi hon 200.000 tdn/nam (Téng cuc Thuy san,

Ca ro phi la d6i tugng nudi dic biét quan 2019). Cung v6i su phat trién trén ctia nganh
trong clia nganh thuy san thé& giéi. Hién Viét cong nghiép nudi 1a su bung nd cta dich bénh
Nam diing vi tri thii 8 trong bang x&p hang céc trén ca ro6 phi.
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Phén 16n cac bénh & ca 16 phi 1a do vi khuédn
gdy ra nén khéang sinh thudng dudgc diung phd
bién dé diéu tri. Vi khudn Aeromonas veronii 1a
loai vi khuédn hién nay dang gay ti 1é chét cao
trén ca ro phi. Tai An Do, tit thang 1 dén thang
3/2018, dich bénh do vi khudn nay giy nén da
lam chét 1én t6i 40-60% ca rd phi trong nhiéu
khu trang trai tai ddy (Raj & cs., 2019). Nam
2015 tai Thai Lan, vi khudn nay da xuét hién tai
cAc trang trai nuéi ca rd phi long doc séng Mé
Kéng tai tinh Nong Khai (phia BAc Thai Lan),
gy ra hién tugng ca chét hang loat va thiét hai
kinh t& 16n (Dong & cs., 2015). Vi khudn nay
cling 14 nguyén nhan gay chét hang loat trén ca
rd phi tai nuéc Péng Nam A khac nhu Malaysia
(Azmai, 2018). Theo Dong & cs. (2017), ngoai
Aeromonas hydrophila gay bénh trén ca r6 phi,
con ¢6 vi khudn Aeromonas sp. khéc ciing gy ra
trén ca rbé phi, trong d6 c6 Aeromonas veronii
(tén khac 1a Aeromonas ichthiosmia, Aeromonas
culicicola va A. allosaccharophila).

Dich bénh xay ra gay thiét hai cho nguodi
nudi va cho nén kinh t& néi chung. Pé diéu tri
bénh va lam sach méi trudéng nudi, ngusi nudi
thuong dung hoéa chat ho#c chat khang sinh, tuy
nhién st dung nhiéu sé anh hudng t6i méi
trudng, c¢6 thé din dén su xuét hién hién tugng
khang khang sinh 6 vi sinh vat gay bénh. Ngoai
ra, ton du thudc khang sinh hoéc héa chat trong
san phdm thuy san sau diéu tri bénh ciing la
mot mdi nguy cho stic khée ngudi tiéu dung. Do
vay, viéc tim ra phuong phap phong tranh dich
bénh ma khéong lam hai t61 méi trudng 14 van dé
dang dugc cac nha quan ly, nha khoa hoc va
ngusi nudi quan tdm. Mot trong nhiing bién
phap d6 1a tang cuong hé thong mién dich cho
dong vat thluy san, bién phap nay hién dang
dudc cho 1a an toan, than thién véi moi truong
va mang lai hiéu qua cao.

Chat kich thich mién dich dugc coi 1a cong
cu hiéu qua dé nang cao tinh trang stc khoe caa
vat nubéi. Trong d6, fucoidan - mot
polysaccharide sunfat dang dudc nghién ctu
trén dong vat thily san nhu tém, ca v6i muc dich
lam nang cao hé mién dich, tadng cudng stic dé
khang chéng lai cac tac nhan gay bénh nhu vi

khuén, virus, lam tang ti 1é séng. Yang & cs.
(2014) chting minh kh&u phan c6 chita fucoidan
chiét xuit ti rong niu Sargassum horneri c6 tac
dong rd rang téi mién dich khéng déc hidu 4 ca
tré vang (Pelteobagrus fulvidraco) (cac chi so
superoxide dismutase (SOD), phagocytic index
(PI), respiratory burst (RB)). Theo El-Boshy &
cs. (2014), fucoidan c6 trong thtic 4n sé& cai thién
stic dé khang cta ca tré My (Clarias gariepinus)
trong moéi trudng 6 nhiém kim loai néing.
Fucoidan ciing dugc chiing minh tinh hiéu qua
cua né khi dudc tron vao thiic an, lam ting ti 1é
song, ting kha ning dap ting mién dich khéng
d#c hiéu sau khi nhiém vi khuén Aeoromonas
hydrophila trén ca troi An (Labeo rohita) (Gora
& cs., 2018), tang téc d6 sinh trudng, ting kha
nang dap ing mién dich, cai thién sinh 1y mau &
ca trap bién d6 (Pagrus major) (Sony & cs.,
2018), tang dang ké kha ning mién dich bam
sinh ctia ca da tron (Clarias sp.) (Cahyono & cs.,
2019). V6i tom, nghién ctiu cia Madasamy & cs.
(2014) cho thay khi cho téom su (Penaeus
monodon) an thtic &n chiia fucoidan chiét xuat
ti tdo nau, tom cé téng trudng cao hon, ti 1é
chét sau khi cdm nhiém véi vi khudn Vibrio
parahaemolyticus giam, cac thong s6 mién dich
(THC, hoat doéng thuc bao, hoat dong khang
khuén) tang. Nghién ctiu cta Immanuel & cs.
(2012) cting két luan rang tém sda (P. monodon)
duge nudi bing fucoidan (chiét xuét tit rong nau
S. wightii) bd sung trong thtic an sé cai thién
duge kha ning mién dich bam sinh (THC, hoat
dong thuc bao) va téng stic dé khang chéng lai
sy lay nhiém WSSV. Mic du da c6 nhiéu nghién
ctu dugde thuc hién dé danh gia hiéu qua cuaa
fucoidan trong viéc nang cao kha ning mién
dich cta ca, nhung danh gia hiéu qua cua
fucoidan 1én ting trudng, ti 1é séng, hé so thic
4n va dic biét 1a hiéu qua cua né déi véi kha
niang khang bénh trén ca rd phi van O. niloticus
gdy ra bdi vi khudn Aeromonas veronii dén nay
chua dudc nghién ctiu. Do d6, nghién cttu nay sé
trinh bay két qua vé tang trudng, ti 1& song,
hiéu qua st dung thiic &n va kha ning khang
bénh do vi khuéin Aeromonas veronii khi nudi ca
r6 phi giéng bang cac thic &n cong nghiép c6 bo
sung chiét xuat fucoidan ti rong nau.
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Nghién cttu nay dudgc ching té1 thuc hién
dua trén gia thuyét rang fucoidan da cé nhiing
tac dong tich cuc dén ting trudng, hé mién dich
clla nguoi va mot s ddong vat thliy san khac
cling mang lai nhiing tac dong tot trén ca ré phi.

2. PHUONG PHAP NGHIEN CUU

2.1. Thi nghiém 1. Anh huéng ctia ham
lugng thitc &n bo sung chat fucoidan lén
toc do tang trudng, ti 1é song va hé sé thic
an cua ca ro6 phi giai doan giong

- Bo tri thi nghiém:

Ca rd6 phi giong c6 ngudn goc tu Vién
Nghién cttu Nudi trong Thiy san 1 (T Son, Béc
Ninh), khéi lugng trung binh 23,2 + 2,7g, dudc
nudi trong hé théng bé composit véi mat do 25
con/bé 200 lit. Thoi gian nudi thi nghiém: 6
tuan. Thiic 4n céng nghiép danh cho ci rd phi
duge b sung fucoidan theo cac ham lugng sau:
NT1: thtc an khéng b6 sung fucoidan (d6i
ching). NT2: thic an bd sung 0,05% fucoidan
(0,5g fucoidan/kg thtc &n). NT3: thtc &n bd
sung 0,1% fucoidan (1g fucoidan/kg thic &an).
NT4: thic &n b6 sung 0,5% fucoidan (5g
fucoidan/kg thiic &n). Mdi nghiém thic dugc lap
lai 03 1an.
chiét xudt tu
Sargassum swartzii (85% tinh khiét) dugc cung

Fucoidan rong nau
cap bdi nha may chuyén san xuat fucoidan tai
Viét Nam. Fucoidan dugc tron vao thic an theo
phuong phap nhu sau: théc an cong nghiép
ham lugng protein 35% dudc nghién thanh bot
bing may nghién, sau d6 b6 sung fucoidan véi
cac liu lugng da xac dinh & cac nghiém thiic
khac nhau. Tron 500ml nuéc cat cho 1kg thiic
an, sau d6 mdi hén hop dugc ép vién véi dudng
kinh 2mm. Vién thiic &n dugc sdy khé bang
mAy say 6 nhiét d6 38°C trong 8 tiéng. Thiic an
chuén bi xong dugc déng géi, dan nhan, c6 thé
st dung cho ca #n ngay sau d6 bao quan trong
ta lanh 6 nhiét d6 -4°C trong 3-4 tuan. Thiic
an d6i ching duge chudn bi tuong tu nhung
khong bé sung fucoidan.

- Cham séc va quan ly: Ca dudc nudi thich
nghi trong vong 7 ngay bing thiic &n coéng
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nghiép 35% protein. Sau thoi gian nuéi thich
nghi, ca duge bd tri ngdu nhién vao cac bé thi
nghiém. C4 dugc cho an theo nhu cau, 2
lan/ngay (8h va 16h). Bé ca dugc xi phong hang
ngay truéec mdi 1an cho ca &n, bé dude thay nuéc
2 ngay/lan, mdi lan thay 70% thé tich nudc
trong bé.

- Thu thap s6 lidu:

Cac yéu t6 moi truong nhu nhiét d9, oxy,
pH theo déi 2 1an/ngay bang may do cam tay,
cac yéu t6 nhu NH,, NO, theo dbi 1 lan/tuan
bing test Sera. Sau 6 tuan thi nghiém, ca dudc
dé nhin déi 36 tiéng, sau dé ca dudc dém va can
khéi lugng méi con trong ting bé dé xac dinh ti
1é s6ng, toc dd tang trudng. Can dudce st dung la
can dién ti, do chinh x4c 10 gram. Lugng thitc
an dugc ghi chép hang ngay dé xac dinh cac chi
s6 thtic an.

Téc do téang trudng tuong ddi (theo khéi
lugng) SGR (%/ngay) = 100 x (Ln(W1)-Ln(WO0))/
AT (trong d6 WO 1a khéi lugng ca ban dau, W1 1a
khéi lugng ca khi thu, AT 1a thoi gian nudi tinh
theo ngay).

Hé s6 thiic an FCR = Téng khéi lugng ca
tang trong/Tong khdi lugng thiic &n &n vao.

Ti 16 song SR (%) = 100 x S5 lugng c& khi
thu/Sé lugng ca ban dau.

2.2. Thi nghiém 2. Xac dinh liéu gay chét
50% (LD50) cua vi

veronii d6i v4i ca ro phi van giai doan giong

A‘?
khuan Aeromonas

Vi khudn Aeromonas veronii trén ca bénh
dude phéan lap va st dung dé xac dinh liéu gay
chét (LD50). Thi nghiém dugc bé tri véi 7 néng
d6 vi khuéin véi 3 14n lip. Ca sau khi tiém dude
nudi nhét trong cac bé nhua c6 thé tich 2001,
mdi bé bd tri 10 ca rd phi giong (50 g/con). Ca
sau khi dugdc gdy mé bang tinh dau dinh huong
(50 mg/l) sé dudc tiém vao xoang bung véi liéu
lugng 0,1ml dung dich huyén phu ctia dich nuéi
vi khuén véi néng d6 pha loang tit néng do nudi
cay dat mat do t6i da (10° CFU/ml) sau 24h, pha
lodng ti 1 dén 7 l4n, tuong duong véi cac néng
do 10° 10% 107, 105 10° 10*, 10® CFU/ml. 0
nghiém thtic d6i chiing, ca dudc tiém 0,1ml nude
mudi sinh 1y.
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Bang 1. Cac yé&u t6 méi trudng trong 6 tudn nudi ca roé phi

biang ca thitc an bd sung fucoidan & cac ti 1é khac nhau

Gia tri NT1 NT2 NT3 NT4
Chi tieu
Ti 1& bd sung fucoidan 0% 0,05% 0,1% 0,5%
Nhiét o (°C) Mean + SD 226+1,3 22,712 226+1,2 226+ 1,1
Min 19 20 19 19
Max 25 25 25 25
DO (mg/l) Mean + SD 6+0,8 59+0,8 59+0,8 6+0,8
Min 5 5 5 5
Max 7 7 7 7
pH Min 7.3 7.3 73 75
Max 7.7 7.7 7,7 7,7
NH4"/NH3 Mean + SD 0,05+0,14 0,03+0,12 0,05+ 0,15 0,01+ 0,08
Min 0,00 0,00 0,00 0,00
Max 0,50 0,50 0,50 0,50
NO, 0 0 0 0

Ca sau khi tiém dugc theo déi trong vong 10
ngay véi tan suat theo déi 4 1an/mngay, s6 luong
ca chét dugc ghi chép hang ngay. S6 ci chét
tuong tGng va néng d6 tiém sé duge biéu dién
duéi dang ham s6 mii: y = a x In(x) + b Trong dé:
y 1& s8 ca chét trong 16 thi nghiém khi dudgc
tiém, In(x) 12 néng do tuong tng, a, b 12 hang s6.
Vay LD50 chinh 14 nong dd ma tai d6 s6 ca chét
sé 134 mot ntia (y) trong d6 y = 1/2 s ca chét
100% khi tiém. Vi vay LD50 sé dugc tinh theo
cong thiec:

y-b

LD50=x=e * (CFU/ml)

2.3. Thi nghiém 3. Panh gia anh hudng cta
ham lugng bé sung fucoidan 1én kha niang
khang bénh do vi
veronii clla ca ro phi giai doan giéng

A‘)
khuan Aeromonas

Sau khi 6 tudn nudi cua thi nghiém 1, ca &
3 bé nudi bing cing mot loai thic &n dude gop
lai va cam nhiém v6i vi khudn Aeromonas
veronii, (lap lai 3 1an cho 1 nghiém thtc). Tién
hanh tiém 0,1ml dich huyén phu vi khuén véi
mat d6 1a gia tri LD50 da duge xac dinh tai thi
nghiém 2 vao xoang bung ca. Ca trudc khi tiém
sé dudc gAdy mé bing tinh dau dinh huong

(50 mg/l). Biéu hién cua ca va s6 lugng ca chét
dugc theo doi va ghi chép hang ngay.

2.4. X 1y s6 lidu

S6 liéu duge bidu didn duéi dang gia tri
trung binh + SD, dugc xt 1y bang phan mém
Microsoft Excel 2016 va SPSS 16.0, st dung
phuong phap phan tich ANOVA mot nhan t6 va
phép thi Tukey dé so sanh su khéc biét gitia cac
nghiém thiec véi P <0,05.

3. KET QUA VA THAO LUAN

3.1. Anh huéng ctia ham lugng fucoidan bé
sung vao thic in 1én téc do ting trudng, ti
1é séng va hé s6 thitc 4n cua ca ré phi giai
doan giong
3.1.1. Bién déng cac yéu té méi truong trong
qua trinh thi nghiém nuéi ting trudng

Két qua thu thap cac yéu t6 méi trudng
trong thoi gian thi nghiém duge trinh bay tai
bang 1.

Thi nghiém dudc thyc hién t gitia thang 10
dén hét thang 11/2020 1a khoang thoi gian cudi
mua thu, ddu mua dong nén nhiét d6 kha mat
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mé va sy dao dong nhiét trong ngay khong dang
ké, nhiét d6 cao nhat trong ngay ghi nhan la
25°C, nhiét d6 thap nhat do dudc trong bé thi
nghiém 14 19°C, tuy nhién trong 6 tuan theo doi
chi c6 vai ngay nhiét d6 bé thi nghiém do dugc
duéi 20°C, con lai phan 1én thoi gian, nhiét do
bé nubi dao déng khoang 22-24°C. pH dao dong
ti 7,3-7,7, DO dao dong tit 5-7 mg/l déu nam
trong khoang thich hop cho su sinh trudng va
phat trién cta ca ré phi. Ham lugng NH,*/NH,
va NO, luén & ngudng thap (lan lugt trong
khoang 0-0,5 mg/l va 0 mg/l) do bé thi nghiém
dudc xi phong va thay nuée thudng xuyén.

Nhiing s6 liéu vé moéi truong thu dudge cho
thdy b sung fucoidan vao thic &n khéng anh
hudng t6i chat lugng moi trudng bé nudi, cac
yéu t6 méi trudng nuée ludn 6 ngudng thich hop
cho su sinh trudng va phat trién cta ca thi
nghiém (Popma & Masser, 1999).

3.1.2. Két qua thi nghiém nuéi ting trudng

Sau 6 tuan nudi bing thtc an thi nghiém,
két qua téng trudng vé khoi lugng, hé sé thiic an
va ti 1é chét ctia ca thi nghiém dudc trinh bay &
bang 2.

Két qua thé hién trong bang 2 cho thdy véi
ca ro phi giong cung kich ¢d (23g) sau khi dugc
nudi véi thic an c6 bd sung fucoidan véi ti 1é

khéac nhau cho khéi lugng sau thi nghiém khong
sai khac nhau (P >0,05), dao dong tu 31-62g.
Tuong tu nhu vay, téc dd tang trudng tuong doi
vé khéi lugng ctia cA (SGR), hé s6 chuyén héa
thtic an (FCR) va ti 1& song (SR) ciing khong c6
su sai khac c¢6 y nghia gitta cac nghiém thiec,
SGR dao dong trong khoang 1,19-1,32%/ngay,
FCR dao dong tu 1,49-1,64. Trong sudt qua
trinh thi nghiém, khong ghi nhan ca chét, ti 1&
song SR 4 cac cong thiic 14 nhu nhau (100%).

Mic du hoat chat fucoidan dude chiing minh
lIa mét loai poly saccharide sulfate phtic tap
(chudi dudng cao phan tti), cac chudi phan ti nay
sé phan ting chéo véi protrein myostatin (mdot
loai protein c¢6 nhiém vu kiém soat su phat trién
cua cd bip) théng qua dé anh hudng ctia né dén
su phi dai t& bao co va phat trién (Ramazanov &
cs., 2003). Tuy nhién trong nghién ctiu nay, két
qua lai cho thay fucoidan lai khéng anh hudng
dén su ting trudng va phat trién cia ca trong thoi
gian thi nghiém. Mat khac, khi nhin vao su chénh
léch vé nhiing con s§ biéu dién SGR va FCR giiia
cac nghiém thtc c6 thé thay SGR c6 xu hudng 16n
hon khi b6 sung ti 1& phéan tram fucoidan 16n hon,
cu thé: & nghiém thtc khong bd sung fucoidan,
SGR 1a 1,19%, trong khi dd, cac nghiém thic
con lai b8 sung fucoidan 0,05%; 0,1%; 0,5%
c6 SGR tang dan, 1an ludt 1a 1,24; 1,27 va 1,32%.

Bang 2. K&t qua tang trudng cta ca roé phi sau 6 tuan nudbi

bang ca thitc an bd sung fucoidan & cac ti 1é khac nhau

Gia tri NT1 NT2 NT3 NT4
Chi tiéu -
Ti 1é bo sung fucoidan 0% 0,05% 0,1% 0,5%
WO (g) Mean + SD 23,0°+2,8 23,7°+29 23,0°+2,6 23.7° £26
Min 20,0 20,0 20,0 20,0
Max 27,3 27,6 28,0 27,8
W1 (g) Mean = SD 38,1°+6,5 40,3° £ 8,1 39,5°+6,9 40,5+ 7,1
Min 32,0 32,0 32,0 32,2
Max 55,6 62,0 59,8 58,0
SGR (%/ngay) Mean + SD 1,19+ 0,40 1,24° + 0,37 1,277+ 0,37 1,32°+ 0,39
FCR Mean + SD 1,64° + 0,94 1,55%+ 0,24 1,49°+ 0,79 1,507 + 0,22
SR(%) 100 100 100 100

Ghi chi: WO va W1 1a khéi lugng ciia ca & thoi diém ban ddu va két thiic thi nghiém; S6 liéu duoge biéu dién dudi
dang trung binh ciia ba 14n lip Mean + SD, cac s6 liéu trén ciing mét hang c6 s6 mii gidng nhau thi khéng sai

khéc c6 y nghia théng ké (P >0,05).
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Trong khi dé, hé s6 thtic &n FCR lai ¢6 xu huéng
ngugc lai, ttc 1a FCR giam dén khi ti 16 b6 sung
fucoidan cang tang, cu thé: NT1 khéng bd sung
fucoidan (0%) c6 FCR cao nhat 1a 1,64; NT2
(0,05%) c6 FCR 1a 1,55: NT3 (0,1%) va NT4
(0,5%) 1an lugt c6 FCR 1a 1,49 va 1,50. Diéu nay
goi ¥ rang néu thi nghiém duge kéo dai thém mot
khoang thoi gian nfia ho#c ting ham lugng
fucoidan b6 sung trong thtc an, sé c6 thé c6 su
khac nhau c6 § nghia théng ké giiia cac nghiém
thic thic 4n khac nhau véi xu huéng duge phan
tich nhu trén.

Tuong tu nhu két qua caa thi nghiém nay,
mot s6 két qua nghién ciiu cla cac tac gia khac
ciing chi ra rang fucoidan khéng anh hudng véi
tdng trudng cua ca thi nghiém. Méi day nhat,
tac gid Khanzadel & cs. (2020) d& nudi ca rd phi
(25 + 5g) trong 60 ngay bang thtc &n tron
fucoidan (chiét xuét tu Sargassum sp.) véi ti 1é
0,5%, 1% va 2%. Két qua thi nghiém chi ra rang
khong c6 su sai khac vé ting trudng va FCR so
v6i nhém cho an thtic an d6i chiing khong tron
Fucoidan. Gora & cs. (2018) nghién ciéiu anh
hudng cta fucoidan chiét xuat ti tdo dd va bot
cla tao nAu (Sargassum wightil) 1én téng
trudéng cta ca troi giong (khoi luong ca khoang
8g), cac ti 1& bd sung vao thtc an 1a 0%, 1%, 2%
fucoidan ti tdo nau va 3%, 6% bot tao do, cho
thay khéng c6 anh hudng dén tang trudng, ti 1é
song ciing nhu FCR cta c4 thi nghiém trong 60
ngay nudi.

Tuy nhién, mot s6 két qua lai chi ra ring
fucoidan c6 tic dong tich cuc lén toc do ting
truéng cua ca thi nghiém nhung khéng anh
hudng téi FCR hay ti 1& séng trong thoi gian
quan sat. Mahgoub & cs. (2020) tién hanh thi
nghiém v6i ca r6 phi (Oreochromis niloticus)
kich ¢ 50-60g (12 con/bé, 2 lan lap), tron
fucoidan vao thiic &n v6i ti 1& 0,4% va 0,8%; 0%,
sau 1 thang nuoi tac gid da két luan coéng thiic
thtc an tron 0,8% fucoidan c6 téc do ting trudng
SGR cao hon so v6i nhiing cong thiic khac. Nam
2018, Sony & cs. tién hanh nudi ca trap bién dé
(Pagrus major) (khéi lugng ca trung binh 3,8g)
v6i ché dd cho an gém bot ca va bs sung thém
hoat chat fucoidan chiét xuat ti tao nau
mozuku véi th 18 0% (D1, d6i chiing), 0,05% (D2),
0,1% (D3); 0,2% (D4); 0,4% (D5) va 0,8% (D6)

trong 60 ngay. K&t qua cho thay ché& do cho &n
D5 c6 hiéu suit ting trudng (P <0,05) cao hon
dang ké so v6i d6i chiing, hiéu suét chuyén héa
thiic 4n ciing cao hon dang ké ¢ khiu phan D5.
B6 sung 0,3-0,4% fucoidan trong khau phan &n
sé giip tang trudng 2,52%/mgay so v6i
2,25%/mgay. Tuy nhién ti 1é séng cua ca trong
cac cong thiic thic an khéng cé sy sai khac.
Tuller & cs. (2012) trong thi nghiém tim anh
hudng ctia fucoidan chiét xuidt tu Undaria
pinnatifida (86% tinh khiét) khi tron vao thtic
an lén tang trudng cta ca vudc (Lates calcarifer)
trong 52 ngay nuéi, v6i 3 nghiém thtc thic dn
14 0%, 0,5% va 1% ti 1é fucoidan khéc nhau, da
tim ra rang ca trong céng thic bd sung 1% cho
ting trudng cao hon so véi cac cong thiic con lai,
trong khi d6 fucoidan khong lam anh hudng téi
FCR ciing nhu ti 1é séng ctia ca vuge trong qua
trinh thi nghiém.

Su khac nhau trong viéc danh gia anh
hudng cua fucoidan 1én tiang trudng cua ca cob
thé do mot s6 nguyén nhan, ma mét trong
nhiing nguyén nhan d6 c6 thé 1la do su khac
nhau cta cac loai rong bién chiét xudt ra
fucoidan. Theo Isnansetyo & cs. (2016), su da
dang va thanh phin monosaccharide trong
fucoidan phu thudc vao cac loai tdo khac nhau
va hé sinh thai ching sinh séng. Puong don va
cdc thanh phéan trong fucoidan rat khac nhau
ngay ca trong mét loai rong bién, diéu nay din
dén su khéic nhau trong hoat tinh sinh hoc cua
ching. Fucoidan 14 mét loai chat xo hoa tan, vé
mit hoéa hoc, fucoidan 1a mot chubdi poly
saccharide c6 chtia ti 1& phan tram trong yéu
cua L-fucose, nhém ester sulfate, galactose,
mannose, xylose va axit uronic. Cuong do6 cua
cac hoat dong sinh hoc ctia fucoidan thay d6i
theo tiing loai, khéi lugng phan ti, thanh phén,
cdu tric va cach dung. Trong nghién ctiu nay,
fucoidan dudc chiét xuit tit rong nau Sargassum
swartzii, nhiing nghién ctu khac, fucoidan dugc
chiét xudt tit nhiing loai rong bién khac.

3.2. Nong do gay chét 50% (LD50) cua vi
khuin Aeromonas veronii d8i véi ca rd phi
giai doan giéng

Néng d6 vi khudn gay chét 50% dude quan
sat trong 8 ngay sau khi tiém ca véi cac nong do
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khéc nhau, LD50 dudc xac dinh & gia tri 1a 7,82
x 10* CFU/ml. Sau khi tiém, ca d 16 dugc tiém
v6i nong do 10° chét 100% trong ngay dau tién,
ngay tiép theo ca ¢ 16 dugc tiém véi néng d6 10°
chét 100%, ca 6 cac 16 con lai bat diu chét &
ngay thi 3, thi 4 va rai rac dén ngay tha 8. Ca
chét it nhat 616 tiém 10° va 10* CFU/ml (40%).

Raj & cs. (2019) da nghién ctiu LD50 caa
A. veronii d51 v6i ca rd phi Oreochromis
niloticus khéi lugng 18-23g, xac dinh gia tri
LD50 tim dugc 1a 10>% CFU/ml (tuong duong
2,24 x 10°CFU/ml).

3.3. Anh huwéng cta ham lugng b sung
fucoidan 1én kha nang khang bénh vi
khuin Aeromonas veronii ciia ca ré phi
giai doan giong

Ca sau khi két thic ndi dung 1 dugc cam
nhiém véi vi khudn Aeromonas veronii véi mat
do6 14 LD50 x4c dinh 6 ndi dung 2. Sau 10 ngay
theo ddi, két qua vé ti 1& séng ctia cac nghiém
thiic dugc thé hién 6 bang 3.

Bang 3 cho thiy nghiém thitc b8 sung
fucoidan 4 ti 1& 0,1% va 0,5% c6 ti 1& séng 16n
hon va khéac biét c6 ¥ nghia théng ké (P <0,05)
so v6i nghiém thtc b6 sung 0,05% va nghiém
thic d6i ching khong b sung chat kich thich.
Ti 16 séng cua cad ré6 phi khi bi nhiém VK
A.veronii da tang tit 30% khi khéng b6 sung
fucoidan va 36,7% khi b6 sung ti 1& thap (0,05%)
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40 40
40

Ti 1€ chét cla ca (%)

20

00
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lén dén 76,6-80% khi bé sung fucoidan véi nong
d6 cao hon (0,1% va 0,5%).

Hinh 2 thé hién ti 1& chét céng dén theo
ngay cua ca sau khi bi cam nhiém trong thoi
gian 10 ngay theo déi. Trong qua trinh theo doi,
ghi nhan duge sau 2 ngay cam nhiém, c c6 biéu
hién boi cham, 16 do, bo #n, sau d6 xuit hién
nhiing biéu hién nhu xudt huyét ¢ xuong nép
mang, goc vy va dudi. O nghiém thic d6i chting
(0%) va nghiém thiic b sung ti 1& fucoidan it
nh4t (0,05%) c4 bit dau chét ¢ ngay thd 2 va
tang lién tuc § cac ngay tiép theo. Hai nghiém
thiic c6 ti 1é bd sung fucoidan cao hon, ca bit
dau chét ¢ ngay tht 3, sau d6 chi chét rai rac &
nhiing ngay sau, ca nging chét d ngay thi 7 sau
cam nhiém véi ti 1& chét 1a 23,3%.

Nhiéu nghién ctiu khoa hoc da chiing minh
rang fucoidan da thé hién cac hoat déng sinh hoc
da dang nhu thudc chéng dong mau, chéng khoi
u, diéu hoa mién dich va cac hoat dong chéng
viém... (Thangapandi & Inbakandan, 2015;
Wijesinghe, 2012). Theo Wang (2019), fucoidan c6
tdc dung lam gidm phan Gng viém cta co thé
bang cach tc ché dang ké viéc giai phong NO do
lipopolysaccharide ctia vi khuén gay ra, tit d6 lam
gidm viém. Fucoidan ciing 12 mdt phdi ti cho thu
thé A cta dai thuc bao, c6 thé dude tiép nhan bdi
dai thuc bao va tic ché san xuat NO, tc ché sy di
chuyén cta bach cau dén cac mé viém 1a mot biéu
hién khéac ctia hoat tinh chéng viém cta fucoidan
(Park & cs., 2017, trich béi Wang, 2019).
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10° 107 100 10°
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Hinh 1. Ti 1é chét ctia c4a r6 phi trong thi nghiém xac dinh liéu LD50

. ~ '
cua vi khuan Aeromonas veronii
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A n* » n . N o« A 2,40 . ~ oo
Bang 3. Ti 1é séng cta ca r6 phi sau 10 ngay cam nhiém véi vi khuan Aeromonas veronii

Gia tri NT1 NT2 NT3 NT4 P-value
Ti 1& bd sung fucoidan 0% 0,05% 0,1% 0,5%
Mean + D 30,07+ 20 36,7°+ 11,5 76,7°+ 15,3 80,0°+ 10,0 0,005
Min 10,0 30,0 60,0 70,0
Max 50,0 50,0 90,0 90,0

Ghi chu: S6'liéu duge biéu dién dudi dang s6 liéu trung binh cta ba Ian lap Mean + SD, céc s6'liéu trén cing mét
hang c6 s6 mii khac nhau thi sai khic c6 y nghia théng ké (P <0,05).
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Hinh 2. Ti 1&¢ chét cong don ctia ca r6 phi theo ngay

. o« A ey . A oo
sau khi cAm nhiém véi vi khuan Aeromonas veronii

Fucoidan c6 kha ning ting cudng phan tng
mién dich bing cach kich thich cac dau hiéu
chinh cta ca kha ning mién dich bam sinh ciing
nhu ddc hiéu (Mir, 2018). Cac nhém sunphat
ctia fucoidan gitip cho hoat chit nay cé tiém
ning hoat tinh sinh hoc dé duge st dung trong
thiic 4n thtay san (Mir, 2018). Cac nhém sunfat
cling tao thanh mét thanh phén caa fucoidan va
cac hoat doéng sinh hoc cta fucoidan lién quan
chit ché dén ham lugng sulphat ctia n6 (Yang &
cs., 2008, trich bdi Mir, 2018).

D3 c6 nhiéu nghién ctiu vé anh hudng cua
fucoidan lén hé mién dich, kha nang khang mot
s6 bénh do vi khuén gy ra lén ca r6 phi. Rani &
cs. (2020) tién hanh nghién ctiu anh hudng ctua
fucoidan b6 sung trong thtic &n t6i kha nang
khang bénh ctua ca rd phi (Oreochromis
mossambicus) (khéi lugng 30g) & cac nong d6 bo
sung khic nhau: 0,1%; 0,2%; 0,3% trong thdi

gian nudi 1a 60 ngay, sau d6 ca dugc cam nhiém
vi khudn Aeromonas hydrophila, két qua la:
nghiém thitc cho an 0,2 va 0,3% fucoidan cho ti
1é sdng 1én dén 75, 80%, cao hon 16 ddi chiing
65-70%. Isnansetyo & cs. (2016) tién hanh tiém
fucoidan chiét xuit ti rong nau S. cristaefolium
vao ca r6 phi (Oreochromis niloticus). Thi
nghiém dugc tién hanh nhu sau: ca ré phi khoi
lugng 125g dugc tiém fucoidan véi liéu lugng lan
lugt 1a: 0,1; 0,2; 0,4 va 0,6 mg/kg ca. Fucoiodan
dugce hoa tan trong dung dich muéi vo triung cé
dém phosphate (PBS), liéu lugng tiém la
0,1 ml/con, nhém d6i chiing ciing dugc tiém
0,1 ml/con dung dich PBS. Méi con dudc tiém 3
lan, méi lan tiém cach nhau 3 ngay. Sau ngay
tht 5, 10 va 15 sé 1ay mau xét nghiém. Két qua
cho thay ¢ liéu lugng tiém 0,4-0,6 mg/kg ca sé
lam tdng hiéu qua cac théng s6 mién dich bam
sinh cta ca. Diéu nay chting minh fucoidan cé
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tiém néng dudc st dung lam chat kich thich
mién dich dé kiém soat bénh cta ci. Tac gia
Hebatallah (2018) nghién citu bénh tring da bac
mang (Columnaris) do vi khuén Flavobacterium
columnare d6i v6i ca rdé phi (40-60g) khi cho an
thie &n tron fucoidan (8 g/kg thiic an) trong thoi
gian 17 ngay, két qua cho thiy fucoidan trong
thiic 4n lam gidm ti 1& chét xudng con 0% va
chiia khoi cac vay bi &n mon, nhiing not 16 loét
trén co thé clia ca bi bénh.

Nhiing nghién ctu trén nhiing loai ca khac
cling chi ra anh hudng tich cuc ctia fucoidan 1én
hé mién dich va kha ning khang bénh cua
ching. Yang & cs. (2014) chiing minh khéu
phan c6 chiia fucoidan chiét xuit tit rong nau
Sargassum horneri c6 tac dong rd rét téi mién
dich khong d#c hiéu 6 ca tré vang (Pelteobagrus
fulvidraco), tuy nhién lai khong giam ti 1& chét
khi ca dugc cam nhiém véi vi khuédn Aeromonas
Theo El-Boshy & c¢s. (2014),
fucoidan cé trong thiic &n sé& cai thién stic dé

hydrophila.

khéang cta ca tré My (Clarias gariepinus) trong
méi truong 6 nhiém kim loai ning. Fucoidan
cling dudge chting minh tinh hiéu qua cta né khi
duge tron vao thic &n, lam tiang ti 1& séng, tang
kha nang dap ting mién dich khéng dic hiéu sau
khi nhiém vi khuin Aeoromonas hydrophila
trén ca troi An (Labeo rohita) (Gora &cs., 2018),
téng toc do sinh trudng, ting kha ning dap tng
mién dich, cai thién sinh 1y mau & ca trap bién
d6 (Pagrus major) (Sony & cs., 2018), ting dang
ké kha ning mién dich bam sinh cta ca da tron
(Clarias sp.) (Cahyono &cs., 2019).

4. KET LUAN

Ti 16 fucoidan bd sung trong thtc &n (0,05%,
0,1%; va 0,5%) khong anh hudng téi ting trudng,
FCR va ti 1& séng cta ca rd phi trong 6 tuan.

Gia tri LD50 ctia vi khuin Aromonas
veronii d6i véi ca r6 phi giai doan gidng tim dugc
14 7,82 x 10* CFU/ml.

Hoat ch4t fucoidan c6 anh huédng tich cuc
dén ti 1é séng cua ca ré phi sau khi cadm nhiém
vi khuén Aromonas veronii, ¢ ti 16 b6 sung
1-5 g/kg 1a t6t cho c4, lam téng ti 1& séng cla ca
tit 30% 6 nghiém thic khéng b6 sung lén dén
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76% (NT3 b6 sung 1 g/kg thic an) va 80% (NT4
bé sung 5 g/kg thiic an).
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