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TOM TAT
Nghién cieu thuc hién nham danh gia anh huong ciia thoi gian bé sung beta-glucan (2g/kg thitc dn) lén
tang truecng va kha nang chiu man va dap vmg sinh Iy cia cd tra (Pangasianodon hypophthalmus) giong nudi
a6 man 10%o. Thi nghiém gom 5 nghiém thirc véi thoi gian bé sung beta-glucan khdc nhau: khéng bé sung,
b6 sung trong 1 tuan, 2 tudn, 3 tudn va 4 tuan, méi nghiém thiec ¢6 4 lan lap lai. Két qua cho thdy khdc biét
khéng cé y nghia thong ké (p>0,05) gitta cdc nghiém thirc vé tang truong. Sau 72 gio soc dé man (20%), cd
& nghiém thire doi chimg va 1 tudn cé 1y 1é song thdp nhat, trong khi cdc nghiém thirc b6 sung beta-glucan véi
thoi gian dai hon, ddc biét la nhom cho an 4 tuan ghi nhén ty ¢ séng cao hon (p<0.05). Ham lwong cortisol
va glucose trong mdu cd tang trong qud trinh soc d man, nhung mikc d¢ tang & nhém cho an 4 va 3 tuan thap
hon c6 y nghia théng ké (p<0.05) so véi nhém doi ching, cho dn 1 va 2 tuan. Két qua nghién ciru cho thdy
thoi gian bé sung ciia beta-glucan khéng c6 anh hwéng nhiéu dén tang trirdng nhung cé tac dung tich cuwe dén
kha nang chiu man cua ca tra.
Tur khoa: Cd tra, beta-glucan, ca tra, kha nang chiu man, ty lé sdng, cortisol va glucose.
ABSTRACT

This study aimed to evaluate the effect of beta-glucan feeding duration on the growth performance and
salinity tolerance and physiological response of striped catfish (Pangasianodon hypophthalmus) fingerlings
under brackish water conditions. The experiment consisted of five treatments under a salinity of 10%o with dif-
ferent beta-glucan supplementation durations (2g/kg): no supplementation (control), 1 week, 2 weeks, 3 weeks,
and 4 weeks, with 4 replications in each treatment. The results showed no statistically significant differences
(p>0.05) between treatments in terms of growth performance. After 72 h of salinity shock (20%o of salinity), fish
in the control and 1-week treatment had the lowest survival rate, while the treatments with longer beta-glucan
supplementation durations, especially the 4-week group, recorded the higher survival rate (p<0.05). Cortisol
and glucose levels in the fish increased during salinity shock, but the increase was statistically significantly
lower (p<0.05) in the 4-week and 3-week feeding groups compared to the control, 1-week and 2-week feeding
groups. The study results indicated that the duration of beta-glucan supplementation did not significantly affect
growth performance but had a positive effect on the salinity tolerance of striped catfish.

Keywords: Striped catfish, beta-glucan, salinity tolerance, survival rate, cortisol and glucose.
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1. PAT VAN PE

Ca tra (Pangasianodon hypophthalmus) 1a
db6i twong duoc nudi phd bién tai Pong Bang
Song Ciru Long (PBSCL). Nam 2025, dién
tich nuoi ca tra dat 6.400 ha, san lugng dat 1.67
triéu tAn v6i gia tri xuit khiu cua ca tra dat
gan 2,2 ty USD [1]. Tuy nhién hién tai nghé
nudi cé tra dang gip nhiéu thach thirc do anh
hudng bién d6i khi hau (BDKH) va xam nhap
man. PBSCL da dugc du doan la mot trong ba
khu vuc bi anh hudng nghiém trong nhat trén
thé gidi va myuc nude bién ciing duoc du doan
s& tang 1 m trong thé ky nay [2]. Bén canh dé,
nhiéu dap trén dong chinh va cac nhanh cua
song Mekong, dugc xdy dung dé dap ung nhu
cau thily dién cao clia cic nudc thugng ngudn,
cling c6 thé dong vai trd quan trong trong viéc
lam ting d6 man cia PBSCL [3]. Dién hinh,
ndm 2016, DBSCL d6i mdt v6i han han, xam
nhdp man nghiém trong da anh hudng manh
dén 11/13 tinh PBSCL, gay thiét hai dang ké vé
nudi trong thity san (194.163 ha), laa (405.000
ha) va san xudt cdy an qua (28.457 ha), thiét hai
kinh té khoang 0,34 ty USD [4].

Cé tra 1a loai sinh truong va phat trién trong
thity vure nudc ngot trong sudt vong doi, viée
thay d6i d0 man trong moi truong sdng 1a nhan
t6 anh huong 16n dén doi sdng cua ching [5].
Nhiéu nghién ctru chi ra rang, ca tra khong
phai 13 loai diéu hoa tham thiu hiéu qua va kha
nang séng sot trong diéu kién nuwéc min bi han
ché do khéng co su bai tiét chat dién giai hiéu
qua [6-8]. O giai doan c4 con, sy chuyén dan
clia c4 tir nu6c ngot sang nude lg 1én dén 20%o
lam ting ap suat thim thau ciia huyét twong lén
mirc cao hon so véi ca song trong méi trudng
nudc ngot [6]. Ca tra c6 kha nang phat trién
t6t & 40 man dudi 10%o, nhung bat dau giam
& d6 man 12%o [7-8]. O hau hét cac sinh vat,
stress 12 mot phan tng sinh 1y pho bién ddi voi
tinh trang moi truong bt loi hodc kich thich
bat lgi. Khi chiing nhéan thdy nhiing thay doi
bat loi ctia mdi trudng séng tu nhién dbi véi

minh, chiing sé& kich hoat mét bo co ché phong
vé va thuong chuyén ning luong trong co thé
tir qua trinh tang truong dé chong lai cac diéu
kién moi truong bét lgi méi nham duy tri trang
thai can bang méi trudng bén trong co thé (ndi
moi) ctia ching [9]. Hon thé nita, cac loai thuy
san duy tri trang thai cdn bang dong nhit thong
qua hé thong kiém soét ty didu chinh va mot bo
co ché thong nhét bao gdm nhiéu co quan trong
co thé nhu hé ho hép, tiéu hoa va tiét nidu [10],
nhung qua trinh cin bang nay ton rat nhiéu
ning lugng. Thong thuong tir 20 dén 50% tong
nang lugng cua ca dugc danh riéng cho mot
phan tng chung véi diéu kién bat loi cia moi
truong, nho d6 chung ting néng do cortisol
huyét twong dé diéu chinh cin bang thim thiu
cta chung [9].

Ngay nay, huéng tiép can tiém ning nham
nang cao kha nang thich nghi v4i moi truong
1a bd sung cac hop chét kich thich mién dich
trong khau phan in nhu probiotics, prebiotics,
vitamin C,... dang nhan duogc nhiéu su quan
tam [11-12]. Cho dén nay, Beta-glucan duoc
xem la cht kich thich hé mién dich ¢6 hiéu qua
d6i véi tom, ca [13]. Theo V& Thi Quynh Nhu
va cs. (2020) [14], viéc bo sung beta-glucan c6
tac dung lén tang truong, ti 1¢ sdng, ting cuong
dap g mién dich va tinh dé khang trudc mot
s6 mam bénh. Nghién ciru ciia Soltanian et al.
(2014) [15] vé anh huong cua beta-glucan 1én
kha niang chéng lai stress do giam nhiét do trén
cé tra khi b6 sung véi ham luong 0,5% va 1%
trong thoi gian 9 tuan cé ti 1& séng cao hon
nghiém thte 0 va 2%. Nghién ciru ctia Kumari
and Sahoo (2006) [16] trén ca tré trang (Clarias
batrachus) khi bo sung beta-glucan 0,1% trong
1 tuan c6 thé ting cuong kha niang mién dich va
khéng bénh cua ca. Tuong tu, nghién ctru cua
Duong Thi My Tién (2015) [17] khi b6 sung
beta-glucan cho c4 tra 4n trong 3 tudn c6 ti 18
sdng cao nhat so v4i cac nghiém thirc bo sung
trong 1 tudn va 2 tuan khi gay stress ca & mat
dd cao. Theo nghién ctru cia Dao Minh Hai
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(2026) [18] trén c4 tra, khi bd sung beta-glucan
2g/kg thirc dn dat hiéu qua tot nhat vé ting
truong va két qua sdc min 20%o dat ti 18 sng
cao hon so voi nghiém thirc ddi ching. Tuy
nhién anh huéng cia thoi gian bo sung beta-
glucan Ién kha nang tdng truong va chiu mén
cua ca tra chua dugc danh gia. Do d6 nghién
ctru hién tai dugc thuc hién nhdm danh gia anh
huong cia thoi gian bd sung beta-glucan 1én
kha nang chiu man va tang trudng cua ca tra
2. PHUONG PHAP NGHIEN CUU

2.1. Vit liéu nghién ctru

Nguén ca thi nghiém dugc wong tai trai
gidng thity san ODA, Truong Thily san — Pai
hoc Can Tho. C4 thi nghiém c6 kich c& trung
binh 7,0 £ 2,1 g/con, ¢6 ciing d6 tudi, hoat dong
khoe manh, boi theo dan, khong bi di hinh di
tat va khong c6 dau hiéu bénh 1y bat thuong
bén ngoai va bén trong ndi tang. Nudc man su
dung trong thi nghiém dugc pha tir ngudn nude
ot (80%0) mua tir Bac Liéu, dugc xu ly vdi
Chlorine 30ppm va kiém tra ndng do trude khi
su dung. Beta-glucan (B-1,3/1,6-glucan, chiét
xuat tir nAm men, c6 do tinh khiét 90% mua tir
cong ty Aquavina) duoc bd sung vao thirc an
thuong mai 32% dam (Proconco) v6i ma sé 1a
C5004.

2.2 B6 tri thi nghi¢m

C4 tra gidng duogc bd tri hoan toan ngiu
vao 5 nghiém thirc v6i thoi gian bd sung beta-
glucan khac nhau (khéng bd sung — ddi chimg,
b sung lién tuc 1 tudn dau, bd sung lién tuc 2
tudn dau, bd sung lién tuc 3 tudn dau va lién
tuc trong 4 tudn) trong cting mirc bd sung beta-
glucan 1a 2 g/kg thic an [11,18]. Ca duogc
b tri trong hé théng tudn hoan, sir dung bé
composite 1 m?, mat do tha ca la 500 con/m>.
Méi nghiém thirc dugc thyc hién voi 4 lan lap
lai. Tong s6 bé thi nghiém 1a 20 bé nuodi, két
hop v6i 1 hé thong ling va loc. Thoi gian thi
nghiém la 28 ngay sau khi bé nudi dat dd man
10%o.

66 o TRUONG DAI HOC NHA TRANG

2.3 Chim séc va quan 1y bé nudi

Sau khi b tri vao bé, ca gidng dugc thuan
dudng 3 ngay trude khi d¢ man dugc nang 1%/
ngdy cho dén khi dat 10%o trongl0 ngay. Ca
duge cho dn lic 8h:00 va 14h:00 mdi ngay,
v6i lugng thire dn theo nhu ciu cua ca va Beta-
glucan dugc tron vao thic an khi d0 man dat
10%o. Thirc an dugc can trude khi cho ca an.
Sau khi ca an dugc 30 phut, thirc an thira dugc
v6t ra, sdy kho dén khéi lugng khong ddi va
quy theo d6 4m cua thirc dn ban dau dé tinh
luong thirc an ca di st dung nhim xac dinh
FCR. S6 lugng va khdi luong ca chét duge ghi
nhan hang ngay dé tinh ti 1¢ song va FCR. Bé
thi nghiém duoc siphon va thay nudc 3 lan/
tuan (khoang 20% lugng nudc bé nudi), bd
sung nudc moi dugc pha véi dd man 10%eo.

Beta-glucan dang bot dugc hoa tan vao
trong nudc (~100 ml) véi lidu dung duoc tinh
toan dé phu hop cho ting nghiém thirc. Dung
dich sau khi hoa tan dugc phun vao thuc an
cong nghiép. Str dung dau ca (10 mL/kg thirc
an) dugc tron thém vao tat ca nghiém thuc dé
bao quan beta-glucan. Thic an sau khi dugc
tron déu bs"mg tay dugc trir trong tu lanh (-20°C)
t&i khi cho an.

2.4 Phwong phap thu va phén tich miu

2.4.1 Céc chi tiéu sinh truéng

Trude khi bd tri thi nghiém, ca dugc can va
do ngiu nhién 30 ca thé dé xac dinh khéi luong
va chiéu dai trung binh ban dau (Wd) va can
téng khdi lwong ca timg bé dé xac dinh tong
khéi lwong ban dau. Khi két thic thi nghiém,
can va do ngiu nhién 30 ca thé/bé dé xac dinh
khdi lugng va chiéu dai trung binh, cin toan bo
s6 lwong trong mdi bé dé xac dinh khdi luong
téng dé xac dinh cac chi tiéu vé ting trudng va
ty 18 sdng.

Cong thuc tbc do ting trudng tuong ddi
theo khéi luong (%/ngay):

- SGRw (%/ngay) = MX 100
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Cong thire tinh tdc do tang trudng tuong ddi
theo chiéu dai (%/ngay):

\ Ln(Lc)-Ln(Ld

- SGRw (%/ngay) = [nto-tn@d C)t 2D, 100
Trong dé: W,, We 1a khdi lugng ¢4 trude

va sau thi nghiém (g), Ld 1a chiéu dai c4 lac

bét dau thi nghiém, Lc 1a chiéu dai cé lac thu

hoach, t: thoi gian thi nghiém

_ s6 ¢4 thu hoach><
s6 ca ban dau

- Ti 1& sdng (%) = 100

- Luong thiic an ca an vao (FI, g/con/ngay) =
(lwong thirc dn dn vao/con)/s6 ngay thi nghiém.

- Hé sb phan dan: CV% (Coefficients of
variation) = (D9 1éch chuan/khdi lugng trung
binh) x 100

- Hé s6 st dung thic én (FCR) = Lugng
thiic an st dung (kg)/khéi lugng ca gia
tang (kg).

2.4.2 Thi nghiém sb¢ min

Sau khi két thic thi nghiém nudi, ca timg
nghiém thtrc duoc sir dung cho thi nghiém séc
d6 man. Ca dugc bd tri vao cac thung nhyua
500 lit, mdi thung chtra 30 c4 thé. M&i nghiém
thtrc 1dp lai twong Ung voi 4 lan lap lai. D6 man
trong cac thung dugc tang tir 10%o 1én 20%0 voi
10 lan nang trong thoi gian 24 giod bang cach
pha nudc ot da xt ly. Theo doi va ghi nhan
sO lugng ca chét theo timg thoi diém ¢ timg
nghiém thtrc trong thoi gian sc man va 72 gid
sau khi dat d0 man 20%o.

2.4.3 Cac chi tiéu sinh ly

Trong qué trinh sdc man, tién hanh ldy mau
dé phan tich chi tiéu sinh 1y cortisol va glucose
0 cac khoang thoi gian khac nhau: trude khi
sdc man (Oh) va sau khi dat d6 man 20%o 4h,
24h va 72h. Ca dugc thu ngiu nhién 3 maw/
bé (12 mﬁu/nghiém thire), mau mau ca dugc
thu bang kim tiém 1 mL c6 trang heparin, vi
tri thu & tinh mach dudi cta c4. Thé tich mau
mau dugc thu khoang 0,2 — 0,3 mL. Mau duoc
cho vao ependorf 1,5 mL va ly tam voi tdc do

6.000 vong trong 6 phut & 4°C, thu huyét tuong
va luu trir & - 80°C dé phan tich. Cortisol trong
huyét twong dugc phén tich bang phuwong phap
ELISA st dung bo kit thwong mai (EIA-1887
Cortisol ELISA, DRG International, My) theo
hudng dan nha san xuét. Phan tich glucose theo
phuong phap Hugget and Nixon (1957) [19].

2.4.4 Cac chi tiéu moi trwomng

Trong qua trinh wong cac chi tiéu mobi
truong: oxy hoa tan, nhiét d9, pH va do man
dugc ghi nhan 2 1an/ngay vao 8:00h budi sang
va 14:00h budi chiéu bang may do da chi tiéu
(DKK-TOA, WQC-24, Japan). Binh ky 7 ngay
thu miu nude & mdi bé (trude khi thay nudc)
va phan tich ham lugng NO,” va TAN bing test
kit SERA (Germany).

2.5 Xir Iy s6 liéu

Gia tri trung binh va sai s6 chuan ctia s6 liéu
duoc tinh bang cong thirc ciia phadn mém Excel
2016. Sy khac biét giita gia tri trung binh cua
cac nghiém thirc dugc so sanh bang phan tich
ANOVA mdt nhan t6 v6i phép thir DUNCAN
sir dung phan mém SPSS 16.0 véi muc ¥ nghia
p <0,05.

3. KET QUA VA THAO LUAN

3.1. Céc chi tiéu moi truwdng.

Trong qua trinh thi nghiém, d6 mén luon
dugc theo doi va duy tri 6n dinh. Két qua
ghi nhan nhiét 49, pH, DO, TAN, NO2- & cac
nghiém thuc trong khoang thoi gian thi nghiém
duogc tong hop & (Bang 1). Nhin chung, nhiét
d6 trung binh giita sang va chidu nim trong
khoang thich hop cho sy phat trién clia c4. Bén
canh nhiét d9, chi tiéu pH ciling la mot trong
nhiing yéu t6 méi truong anh huong 1on dén
doi song cua thuy sinh vat. Gia tri pH trung
binh vao budi sang 1a 7,15+0,28 va budi chiéu
la 7,14£0,27. Theo Boyd (1998) [20], pH phu
hop cho sy phat trién ctia tom cé 1a tir 6,5-8.5.
Nhu vay gia tri pH trong qué trinh thi nghiém
khong anh huong dén sinh truong cia ca. Ham
luong oxy (DO) hoa tan dao dong twong ddi 6n
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dinh do trong diéu kién thi nghi€m c6 suc khi
lién tuc nén su bién dong oxy trong ngay giita
cac nghiém thirc khong déang ké. Ham luong
DO trung binh budi sang 1a 5,92+0,91 mg/L
va budi chiéu 1a 5,73+0,93 mg/L. Theo nghién
ctru cia Duong Thuy Yén (2003) [21] thi ca

tra c6 kha ning séng duoc trong méi truong co
ham luong oxy nho hon 2 mg/L. Vi vy, ham
lwong oxy hoa tan trong cac bé thi nghiém rat
thich hgp cho sinh 1y va su sinh truéng cua ca
tra thi nghiém.

Bang 1. Cac yéu té pH, nhiét d9 va Oxy hoa tan trong qua trinh thi nghi¢m

Nhiét d¢ (°C) pH DO (mg/L) TAN (mg/L) NO, (mg/L)
Sang 25,04+0,9 7,15+0,28 5,9240,91
A 0,5+0,0 4,25+1,5
Chieu 25,94+0,93 7,10+0,27 5,73+£0,93

Ghi chii: S6 liéu thé hién la trung binh + B¢ léch chuan.

Trong thoi gian nudi thi ham lugng TAN
(mg/L) trung binh trong thi nghiém la 0,5mg/L.
Theo Truong Qudc Phu (2007) [22], ham lugng
TAN thich hop cho ao nuéi thuy san 1a 0,2 — 2
mg/L. Vi vay ham lugng TAN trong thi nghiém
van nam trong khoang thich hop cho cé tra ting
trudng. Ham luong NO2- trung binh 4,25+1,5
mg/L chua nam trong khoang thich hop. Ham
lugng NO2- cho phép trong ao nudi dao dong
tir 0,01 — 1,7 mg/L va thich hop nhét 0,01 —
0,1 mg/L [22]. Tuy ham lugng NO2- trong thi
nghiém cao hon mirc d& nghi trong cac ao nudi
thily san nhung do ca tra 1a loai ¢6 co quan ho
hap phu va kha ning chiu dung cao v6i NO2-
1,65 mM (twong duong 75,9 mg/L) dbi vé6i ca
tra gidng [23] nén cac yéu t6 moi trudng khong
anh hudng t6i sy phat trién cua ca tra.

3.2. Ting truéng vé khdi lwgng va chiéu
dai.

Téc d6 tang truong vé khdi lwong cua ca
tra gilta cac nghiém thic trong thoi gian thi
nghiém dugc trinh bay ¢ Bang 2. Két qua cho
thdy khéi lugng trung binh ctia c4 khi két thuc
thi nghiém dao dong trong khoang 30,91+£9,96
g dén 37,6243,67 g. Nghiém thirc 2 tuan co
mirc ting trong (WG) cao nhét (30,16+3,55
g) nhung khac biét khong c6 ¥ nghia thong ké
(p>0,05) so voi nhom dbi chimg (23,95+8,20
g), nghiém thirc 1 tudn (24,1+10,21 g), 3 tudn
(25,67+4,44 g) va 4 tudn (26,84+1,79 g). Toc
d6 ting truong tuyét ddi theo ngiy (DWG)
va toc do tang truong tuong ddi (SGRW)
cao nhit dugc ghi nhan & nghiém thirc 2 tuin
(0,74+0,09 g/ngay va 3,95+0,38 %/ngay) va
thip nhat & nghiém thic 1 tuan (0,59+0,25 g/
ngay va 3,61£1,04 %/ngay), tuy nhién su khac
biét khong c6 ¥ nghia thong ké (p>0,05) giita
cac nghiém thuec.

Bang 2: Ting truéng vé khéi lrgng ciia c4 tra trong thoi gian thi nghiém.

Nghiém thiee  Wf (g) WG (g) DWG (g/ngay) SGRW (%/ngay)
Déi ching 30,12+6.77* 23,95+8.20° 0,58+0,75° 3,58+0,98*

1 tuan 30,9149,96¢ 24,10+10,21° 0,594+0,25% 3,61+£1,042

2 tudn 37,62+3,67¢ 30,1643,55° 0,744+0,092 3,95+0,38*

3 tudn 33,11+4,22° 25,67+4,44° 0,63+0,11°® 3,63+0,4°

4 tudn 33,67+1,70° 26,84+1,79¢ 0,65+0,04° 3,9+0,17°

Ghi chii: S6 lidu thé hién la trung binh + B§ léch chudn. Céc gid tri trong cing mot ¢ét ¢é cing chit cdi thi khdc biét

khong co y nghia (p>0,05)
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Chiéu dai ciia ca tra sau thoi gian thi
nghiém duoc thé hién qua Bang 3. Nhin
chung, cac gia tri ting trudong vé chiéu dai khi
két thuc thi nghiém cua ca giira cac nghiém
thuc dao dong trong khoang 14,10+£0,95 cm
dén 15,45+0,44 cm. Cu thé, ¢ nghiém thirc
bd sung 2 tuan, toc do ting truong vé chiéu
dai (LG) 16n nhit (6,22+0,56 cm), ké dén 1a
nghiém thirc 4 tuan (5,97+0,19 cm), 3 tudn
(5,64+0,55 cm), 1 tuan (5,34+1,75 cm) va
dbi chimg 14,10+£0,95 c¢m nhung khong c6
su khac biét c6 y nghia théng ké (p>0,05).

Bén canh d6, toc do ting trudng tuyét ddi vé
chiéu dai theo ngay (DLG) clia cac nghiém
thuc dao dong 0,12+0,08 - 0,15+£0,01 cm/
ngay, khac biét khong co ¥y nghia thdng ké
(p>0,05) gifra cac nghiém thirc. Ngoai ra, tdc
d6 ting truong chiéu dai twong ddi (SGRL)
cling 1a mot chi tiéu thé hién sy ting truong
cua cé trong qua trinh nudi, dao dong trong
khoang 1,10+0,03 dén 1,26+0,12 va khong
khac biét ¢ y nghia thong ké (p>0,05) so véi
cac nghi¢m thrc.

Bang 3: Ting truwéng vé chiéu dai ciia ca tra trong thoi gian thi nghiém.

Nghiém thirc Lc (cm) LG (cm) DLG (cm/ngay) SGRL (%/ngay)
Déi chiing 14,10+0,95° 5,13+0,87% 0,12+0,082 1,10£0,032
1 tuan 14,38+1,53¢ 5,34+1,75% 0,13+0,04* 1,12+0,332
2 tudn 15,45+0,44 ¢ 6,224+0,56* 0,15+0,01°2 1,26+0,12°
3 tudn 14,86+0,40° 5,64+0,55% 0,14+0,01°2 1,16+0,01°
4 tuan 15+0,04¢ 5,97+0,19* 0,15+0,01°2 1,24+0,05°

Ghi chii: S6 liéu thé hién la trung binh = B¢ léch chuan. Céc gia tri trong cung mot cdt co cung chir cdi thi khdc

biét khong co y nghia (p>0,05).

Két qua nghién ctru cho thay viéc bd sung
beta-glucan trong khoang thoi gian khac
nhau tir 1 dén 4 tudn & diéu kién nuée 1o 10%o
khong anh huéng dén khéi lugng va chiéu
dai cua ca tra. C6 thé do thoi gian bd sung
chua du dai hoac ham luong chua du cao dé
tao su khac biét o rét. Tde do tang trudng
ctia ¢4 cao nhét & nghiém thirc bd sung beta-
glucan trong 2 tudn nhung khong khac biét
s0 voi cac nghiém thire con lai. Nguyén nhan
c6 thé do thoi gian bd sung thich hop gitp
c4 tiéu hoa thurc an tt nén thic ddy sy ting
truong & ca. O nghiém thirc ddi chimg va bo
sung 1 tudn c6 cac gia tri vé ting trudng ting
thap hon so v&i cac nghiém thirc c6 bd sung
con lai. Pidu nay c6 thé do thoi gian bd sung
beta-glucan chwa du dai dé tao ra tac dong

dang ké 1én hé mién dich va kha ning hip
thu dinh dudng cua ca. Trong khi d6, nghiém
thire 3 tudn va 4 tuan ciing khong cho thiy su
cai thién rd rét so vdi nghiém thic 1 tuan va
d6i chung.

Nhiéu nghién ctru d ghi nhan hiéu qué cua
viéc bd sung beta-glucan vao thirc an trong
nuoi tréng thuy san, dac biét ddi véi su tang
truong cua ca. Theo nghién ctru cua VO Thién
M§ (2012) [24] khi b sung beta-glucan 3g/
kg thirc dn trong nudi ca tra giéng giup cai
thién toc do ting truong vé khdi luong va
chiéu dai 1an luot 12 0,46 g/ngay va 0,38 cm/
ngay. Két qua tuong tu ciing dugc ghi nhan
trong nghién ctru cia Nguyén Thanh TAm &
Nguyén Thi Kim Nguyét (2012) [25] khi bd
sung beta -glucan vao thuc an vong ca Loc
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bong (Channa micropeltes) giup lam tang
tbc do tang truong chidu dai, khoéi luong va
hé s6 mién dich ciia ca. Ngoai ra, mot nghién
ctru khac trén cd Hong (Lutjanus guttatus)
cling cho thiy viéc bd sung beta-glucan trong
2 tudn giup ting toc do ting trudong va cai
thién hé mién dich tot nhat dbi voi hau hét
céc thong s6 duge phan tich, nhung khi kéo
dai thoi gian bd sung 1&€n 4 hodc 5 tuan, hiéu
qua vé ting trudong co xu hudng giam di do
c4 ton nhiéu ning luong duy tri hé thong
phong thii mién dich & murc cao thay vi ting
truong [26-27].

3.3. Ty 1& séng, FCR, FI va h¢ so6 phan
dan

Két qua ¢ Bang 4 cho thiy cac nghiém
thtrc bd sung Beta-glucan véi thoi gian khéc
nhau c¢6 hé sb chuyén doi thac an (FCR)
dao dong trong khoang tir 1,01+0,08 dén
1,04+£0,04 va khac biét khong cd y nghia
théng ké (p>0,05). Twong ty, lwgng thirc in
tiéu thu (FI), hé sé phan dan (CV), ti 18 séng
gitra cac nghiém thuc cling khong c6 su khac
biét (p>0,05). Trong d6, FI gitta cac nghiém
thuc dao ddng trong khoang 0,54+0,17-
0,67+0,12g, h¢ sb CV & cac nghiém thurc dao
dong tir 28,52+1,29 % dén 30,96+0,81%. Ty
16 sdng cua cé tra trong tat ca cac nghiém
thire déu trén 99,7%, khong cé su khac biét
gitta cadc nghiém thirc (p>0,05).

Bang 4: Hé so chuyén héa thirc dn, lwgng thirc éin dn vao, hé so phin dan va ti 1¢ song cia ca tra.

Nghiém thitc  Hé s6 FCR FI g/con/ngay) CV (%) Ty 18 séng (%)
Déi chimg 1,03+0,06° 0,56+0,09° 29,4342,17° 99,62+0,15°
1 tudn 1,01+0,08° 0,54+0,17° 28,53+1,28® 99,83+0,19°
2 tudn 1,02+0,03° 0,63+0,06° 30,96+3,81° 99,83+0,19 *
3 tuan 1,04+0,03° 0,57+0,08 * 29,88+6,84° 99,91+0,16°
4 tuan 1,04+0,04 2 0,67+0,02 28,52+1,29° 99,75+0,32°

Ghi chii: 86 li¢u thé hién la trung binh £ D¢ léch chudn. Cdc gid tri trong cimg mot ¢t ¢6 cing chit cdi thi khéc

biét khong co y nghia (p>0,05).

3.4. Két qua sbc min

Két qua theo ddi ti 1¢ sdng cia ca & ting
nghiém thirc (Hinh 1) cho théy ty 1¢ séng cia
c4 tra giam dan theo thoi gian va co sy khac
biét & cac nghiém thirc. Cu thé, tai thoi diém
do man dat 20%., ty 1& séng 0 cac nghiém
thirc déu dat 100%, tuy nhién sau 12 gid sau
khi dat 20%o, ty 1& séng giam & tat ca céac
nghiém thirc, dao dong tir 64,77 + 8,20% dén
77,78 £ 8,39% va khac biét khong c6 y nghia
théng ké (p>0.05). TGi 24 gio ty 1é song
giam manh & tit cd cac nghiém thirc, dic
biét 1a ¢ nghiém thirc d6i ching va cho an 1
tudn chi con lan luge 12 4,37 + 1,10% va 6,67
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+ 3,33% va khéc biét c6 y nghia thong ké
(p<0.05) so v&i nghiém thirc 4n 3 tuan (17,78
+ 8,39%) va 4 tuan (18,89 + 5,05%). Sau 36
gid, toan bd ca & nghiém thirc d6i chimg va
1 da chét va ty 18 song & nghiém thirc thir 4
dat cao nhét v&i 10 £3,33%. Sau 60 gio chi
c6 ca ¢ nghiém thtrc 3 va 4 con song véi ty
16 1an lwgc 13 2,22 + 3,85% va 5,56 + 3,85%.
Két thuc thi nghiém sbc man, ty 1€ séng cua
nhom cho an beta glucan 4 tudn dat gia tri
cao nhat 1a 2,22 + 1,92%, ké dén 1a nhém cho
an 3 tuan dat 1,11 £ 1,92%.
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Hinh 1: T¥ 18 séng ciia c4 khi séc do min 20%.

Két qua nghién ctru chi ra rang thoi gian
bd sung beta-glucan khac nhau c¢6 anh hudng
dén ti 1& song khi sdc d6 man. O nghiém thic 1
va 2 tudn, ti 18 séng giam manh, cho théy thoi
gian bd sung ngan khong du dé kich thich hé
mién dich khong dic hiéu & c4. Trong khi do6
& nghiém thirc 3 va 4 tuan, ti 18 séng dugc cai
thién, gitp ting kha ning chong chiu cua ci
trong diéu kién d6 man cao. Piéu nay phi hop
v6i nghién ctru ciia Duong Thi My Tién (2015)
[17] khi b6 sung beta-glucan trong 3 tuan gitp
cé tra dat i 1¢ sdng cao hon so véi bo sung trong
1 tuan va 2 tuan sau khi gy stress & mat do cao.
O nghiém thtrc 1 va 2 tuan ti 16 séng khi sdc
mén thip, két qua nay phu hop véi nghién ciru
cua Thuy et al., (2012) [28] khi nghién ctru &
c4 mu cham cam (Epinephelus coioides), sau 2
tuan b sung beta-glucan c6 tac dung kich thich
hé mién dich va kha ning khang bénh, nhung
khi ngimg bd sung 2 tuan thi hiéu qua khong con
duy tri. Bén canh d6, nghién ctru trén cd vuogc
(Dicentrarchus labrax) cua Bagni et al. (2005)
[29] khi bo sung beta-glucan chi tao ra hiéu qua
mién dich 15 rét trong 15-30 ngay sau b sung.
Ddi véi ca tra, mot loai ca nude ngot chua thich

nghi hoan toan véi do mén cao, kha ning diéu
hoa tham thiu va mién dich 14 yéu t6 dé duy tri
strc khoe cua ca. Viée bd sung beta-glucan gitp
kich hoat hé mién dich khong dic hiéu, tang
hoat tinh dai thuc bao, bach cau trung tinh va
thiic dy cytokine [30], tuy nhién, can thoi gian
thich hop dé cac dap tmg mién dich nay duoc
hinh thanh va phat huy hiéu qua [31]. Diéu nay
1y giai tai sao cac nghiém thirc bo sung trong 1
va 2 tuan khong du thoi gian dé thich nghi vé
mat sinh 1y, dan dén ty 1¢ sdng thap khi d6i mat
véi dd man cao.

Theo nghién ctru cua Koch et. al (2021) [32]
danh gia kha ning khang bénh khi bo sung beta-
glucan cho ca r6 phi Oreochromis niloticus voi
cac thoi gian khac nhau (15, 30 va 45 ngay).
Két qua cho thay, ca bd sung beta-glucan ¢ ty
1¢ sdng cao hon khi bi gay nhidm Aeromonas
hydrophila, trong d6 nhom cho an 45 ngay
khong bi dnh huéng khi giy nhiém. Theo nghién
ctru cua Jeney et al. (1997) [33] trén ca hoi
(Oncorhynchus mykiss) khi bo sung beta-glucan
vao thirc dn trong thoi gian 4 tuan c4 giam stress,
lam tang ti 18 sdng trong qua trinh van chuyén.
Ngoai ra, nghién ctru ctia Dang Tran Ta Tram va
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cs. (2015) [34] khi bd sung 2% beta-glucan vao
thirc an trong 30 ngay lam ting ti 16 séng va ting
kha ning mién dich tu nhién cua c nang dio
(Chaetodon auriga) khi cam nhiém tring 16ng.
Su khac biét trong hi€u qua cuia beta-glucan c6
thé tuy thudc theo loai, giai doan sinh 1y, dong
thoi con tily thude vao ngudn gbe va mire do
tinh sach cua beta-glucan [35].

3.5. Ham lugng cortisol va glucose trong
qua trinh séc min.

Sy bién d6i ctia ham lwong cortisol va glucose
trong qué trinh sbc dd man dugc trinh bay lan
lugc tai bang 5 va bang 6. Ham lugng cortisol
va glucose trong huyét twong 1a hai chi tiéu
duoc sir dung dé do mirc do stress “cing thing”
cua dong vat n6i chung va ca ndéi riéng khi moi
truong séng bi thay doi. Két qua nghién ctru cho
théy, trude khi sdc man ham luong cortisol cua
ca duy tri & mirc trung binh tir 14,03 dén 18,72
ng/mL va khong c6 su khac biét thong ké giita
cac nghiém thuc (p> 0,05). Tuy nhién sau 4 gio
dat 36 man 20%o, ham lugng cortisol ¢6 su thay
ddi rat 16n gitta cac nghiém thuc, cu thé cortisol
tang manh & nghiém thirc ddi chimg va cho an
1 tudn voi ham luong l1an luot 1a 160,63+76,72
va 161,7+78,0 ng/mL, ké tiép 1a nghiém thirc
2 v6i ham luong dat 159,2+79,9 ng/mL va ba
nghiém thirc ndy cao hon c6 ¥ nghia théng ké so
v6i nghiém thac 3 va 4 (p<0,05) voi ham lugng
cortisol 1an luot 13 67,43+24,44 va 80,52+4,47
ng/mL. Dén thoi diém 24 gio sau dat 0 man
20%o, ham lugng cortisol dd gidm manh nhung

nghiém thirc d6i ching va nghiém thirc cho an 1
tudn van duy tri & mirc cao (p>0,05) so vdi cac
nghiém thirc con lai. Khi ¢4 bi stress, ham luong
cortisol trong ca s€ tdng nhanh gitip bado vé€ co
thé bang cach huy dong ning lugng va vat chat
cho cac qua trinh sinh ly, sinh hoa bén trong co
thé [36] . Cortisol dong vai trd quan trong trong
nhiéu chirc nang sinh 1y cua co thé, bao gom
cd qua trinh trao ddi chét, mién dich, sinh san,
phat trién, tuan hoan va quan trong 14 su dap tmg
stress v6i didu kién méi truong. Sy didu hoa ndi
tiét cortisol dugc diéu khién boi phirc hé ving
dudi d6i — tuyén yén — tuyén trén than thong qua
hoat dong ctia CRH (corticotrophin-releasing
hormone) khi ¢6 nhimg dép ung khi thiéu oxy,
thay ddi nhiét d6 moi truong sdng, thay ddi ap
sudt tham thau, nhidm bénh, hay bi nhiém doc
chat [37-39]. Bén canh dé, cortisol ciing duoc
xac dinh 1a hormone quan trong trong viéc
thich tmg vé6i su thay doi diéu kién moi truong
tr nude ngot sang nudc man cua dai da sb céc
loai c& xuong. Thi nghiém trén ca nudc ngot cho
thay nhiing nghiém thirc ¢ cortisol ting s& lam
tang sd lwong té bao chlor ti thé trén mang ca
nudc ngot, tang hoat tinh ATPase va lam tang
lwong ion (Natri va chlor) qua mang ca [40-41].
Trong thi nghiém hién tai & diéu kién sdc man
20%o, néng dd cortisol tang rit cao, biéu hién
trang thai stress ctia ca dic biét & cac nghiém
thirc d6i chimg, 1 va 2 tudn, ndng do nay giam
dan & 24 gio chimg t6 kha ning thich img cua ca
vé6i diéu kién d6 man.

Bang 5: Su thay dbi ndng dé cortisol (ng/mL) ciia c4 tra trong qua trinh séc min

Nghiém thirc Truwéc sdc min 4 giov 24 gior 72 giov
Déi ching 14,10+3,66° 160,63+76,72° 53,93+18,18? -
1 tudn 14,0342,60° 161,72+78.02° 54,16+18,40° -
2 tudn 18,72+7,16° 159,72+79,62° 49,10+14,10° -
3 tudn 16,65+7,11° 67,43+24,44b 44,88+7,90¢ -
4 tudn 14,15+4.18° 80,52+4,47° 51,40+19,10° -

Ghi chii: S6 liéu thé hién la trung binh £ D¢ léch chuén. Céc gid tri trong cung mot cot co chik cdi khac nhau thi khac

biét co y nghia (p>0,05)
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Tuong tw ham luong glucose trong huyét
tuong cua ca cling c6 su gia ting dang ké
trong qua trinh séc man. Trude khi sbc man,
ham luong glucose dao dong tir 49,3 dén
66,8 mg/100 mL gilta cac nghiém thirc, sau
4 gio dat d0 man 20%o, ham lugng glucose
ting manh ¢ tat ca cac nghiém thic, tir 89,0
téi 99,2 mg/100 mL nhung khac biét khong
c6 y nghia ké gitta cac nghiém thic (p>0,05).

Té6i thoi diém 24 gio , ham luong glucose co
giam nhung van duy tri & mirc cao dic biét Ia
& nghiém thirc d6i chimg va cho an 1 tuan véi
ham luong glucose 1an lwot 14 91,90£11,92 va
99,2+17,0 mg/100 mL, ké dén 1 nghiém thirc
2 tudn v6i 97,5+19,4 mg/100 mL va khac biét
c6 ¥ nghia thong ké (p<0,05) v6i nghiém thirc
3 va 4 tuan c6 ham lugng glucose lan lugt 1a
74,16+8,71 va 73,59 +8,09 mg/100 mL.

Bing 6: Su thay d6i ndng dd glucose ciia c4 tra trong qua trinh séc min

Nghiém thire Truée sdc min 4 gioy 24 giv 72 giv
Déi ching 65,60+24,59° 91,90+11,92° 99,10+14,81° -
1 tudn 66,80+25,80° 92,40+13,00° 99,48+17,05° -
2 tudn 58,40+8,46° 89,00+12,20° 97,50+19,40° -
3 tudn 49,30+6,50° 98,80+5,50° 74,16+8,71 -
4 tuan 64,50+16,49° 99,2048,60° 73,59+8,09 -

Ghi chii: 86 liéu thé hién la trung binh £ D¢ léch chuén. Céc gid tri trong cung mot cgt co chir cai khac nhau thi khac

biét co y nghia (p>0,05)

Glucose 1a mot carbohydrate co vai tro
quan trong trong niang lugng sinh hoc cua
dong vat, duogc chuyén hoéa thanh nang lugng
hoa hoc (ATP) [42] va dugc xem nhu mot chi
tiéu huyét hoc dé danh gia muc do stress cua
dong vat, ham lugng nay s& ting trong sudt
giai doan ca bi sbc. Theo Nguyén Vin Tu
(2005) [43], khi co thé bi stress, tuyén thugng
than s€ kich hoat giai phong glucose dugc luu
trit trong cac co quan khac nhau, diéu nay
thuong dan dén ndng do glucose trong mau
tang cao. Trong diéu kién gip mot hay nhiéu
yéu t6 gay stress, co thé dong vat noi chung
va ca noi riéng sé tiéu tén ning luong nhidu
hon dé d6i pho voi lai cac yéu to gay stress,
vi vay tang trudng cia s€ cham lai [44]. Theo
nghién ctru ctia Dang (2019) [45] trén cé gidng
cho thidy ham luong glucose trong mau ting
manh khi gy stress c4 bang thay ddi nhiét
dd va d6 man. Trong nghién ctru cia Nguyén
Thi Kim Ha va D Thi Thanh Huong (2014)
[46] trén ca tra gidng cho thay khi van chuyén
v6i thoi gian dai lam cho ham lugng glucose

tang cao do c4 bj stress, thoi gian van chuyén
cang lau thi ham luong glucose cang gia tang
va ca can phai tidu ton nhiu ning lugng dé
d6i pho tir @6 anh huong dén sirc khoe ciia ca.
Trong nghién ctru hién tai viéc gy sdc ca & do
mén 20%o da lam tang ham luong ham luong
cortisol va glucose, tuy nhién mirc d¢ tang &
cac nghiém thuc lai khac nhau. Nghiém thtc
bd sung beta-glucan ba dén bon tudn cd mirc
tang thap hon c¢é ¥ nghia thong ké (p<0,05) so
v6i d6i chimg, 1 va 2 tuan. Két qua nay tuong
ddng véi két qua ty 18 song khi séc man (Hinh
1) ty 1& sdng ctia nhom cho @n 3 tudn va 4 tuan
cao hon so voi dbi ching, 1 va 2 tuin. Didu
nay cho thdy viéc bd sung beta-glucan trong
thoi gian dai s& co anh huong tirc cuc dén kha
nang chiu stress cting nhu 1a d0 man cua ca
tra. Két qua nay tuong dong véi nghién ciru
ciia Tran Minh Phu (2015) [47] khi bd sung
beta-glucan trong 3 tuan s& 1am ting kha ning
chéng chiu cia ca tra gidng khi bi stress trong
diéu kién mat cao hon cac nhom cé chi duoc
bd sung 1 va 2 tudn.
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4. KET LUAN VA KIEN NGHI

4.1 Két luin

Két qua thi nghiém cho thay viéc bd sung
Beta-glucan tir 1-4 tuan ¢ liéu 2 g/kg thtc an,
d6 man 10%o, khong tao khac biét thong ké vé
tang truong, FCR, ty 1¢ song trong giai doan
nudi. Khi ca tra bi sdc véi thay dbi d6 man
20%o, nghiém thirc bd sung beta-glucan 3—4
tuln co ty 1é séng cao hon va ndng do cortisol,
glucose tang it hon c6 ¥ nghia thong ké so véi
cac nghiém thirc d6i chimg va bd sung beta-
glucan 1-2 tuan.Toém lai, bo sung beta-glucan
trong thoi gian dai hon (>3 tuan) gitp cai thién
kha nang chiu man va giam muc dg stress cta

4.2 Kién nghi

Can tiép tuc nghién ctu vé biéu hién mot sb
gene lién quan dén stress (HSP70, cytokine IL-
1B, TNF-0, Na+/K+-ATPase) va thiét ké twong
lai (két hop cic mirc ham lugng beta-glucan
va thoi gian bd sung, thir trén cac mic do min
khac nhau) ciing nhu sy thay ddi ciia hé vi sinh
duong rudt khi bd sung Beta-glucan voi cac
thoi gian khac nhau.
LOI CAM ON

Nghién ctru nay duoc tai trg boi d& tai
“Phat trién nudi dong cé tra (Pangasianodon
hypophthalmus) chiu man nham thich @mg véi
bién d6i khi hau tai tinh Tra Vinh”.

ca tra giong.
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