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ABSTRACT

The study was conducted to evaluate the effects of salinity on
physiological parameters, digestive enzyme activities and growth
performance of snakehead fish at fry to fingerling stages. Snakehead fish
were acclimated and reared in tank condition at 5 salinity levels of 0, 3,
6, 9 and 12%o. After 90 days of rearing in different salinities, the number
of red blood cells, white blood cells, hemoglobin, glucose, Na*, CI- and
osmolality were not significantly changed, however, hematocrit level
decreased significantly at 9%o treatment. The cortisol concentration was
highest in 9%o treatment. The activity of amylase, chymotrypsin and
pepsin enzymes were not affected by salinity but the trypsin activity
significantly decreased at 6%o and 9%o treatments. In treatments of 0 and
3%o, the fish growth was higher than the other treatments; the survival
rate was highest at 3%o. The results suggested that the fry of snakehead
can be reared at the salinity from 0 to 3%o.

TOM TAT

Nghién ciru duoc thyuc hién nham danh gid mwre do anh huong cua do man
Ién mot s6 chi tiéu sinh 1y, hoat tinh enzyme tiéu hod va ting truéng cia
ca loc giai doan ca bot lén ca huwong. Ca loc bot duoc thudn héa va uong
trong bé ¢ 5 do man (0, 3, 6, 9 va 12%o). Két qua sau 90 ngay wong cho
thdy d6 mén khéong anh hwéng dén cdc chi tiéu sinh 1y mdau nhw s6 hrong
héng cau, bach cau, hemoglobin, glucose, Na*, ClI" va ASTT nhung lam
giam ham lwong hematocrit ¢ do man 9%o. Ham lwong cortisol tang cao
nhat 6 nghiém thirc 9%o. Hoat tinh enzyme tiéu héa amylase, chymotrypsin
va pepsine khéong bi dnh hwong boi dé man nhung hoat tinh cia trypsin
gidm ¢6 y nghia so véi doi chitng & cdc nghiém thire 6%o va 9%o. Nghiém
thire 0 va 3%o ca tang truong cao hon cac nghiém thirc con lai, va ti Ié
song cao nhat & 3%o. Qua dé cho thdy cé thé wong cd loc bot ¢ dé man tir
0 dén 3%o.

Trich dan: D6 Thi Thanh Huong, Tang Minh Ky, Nguyén Thi Kim Ha, Nguyén Tinh Em, Takagi Yasuaki va
Nguyén Thanh Phuong, 2020. Anh hudng ciia d6 man 1én chi tiéu sinh 1y, tang truong va hoat tinh
men tiéu hoa ctia cd 16c (Channa striata) giai doan ca bt 1én ca huong. Tap chi Khoa hoc Trudng
Dai hoc Can Tho. 56(S6 chuyén dé: Thiy san)(1): 11-19.
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1 GIOI THIEU

C4 16c (Channa striata) 1a mot trong nhiing ddi
tugng nudi quan trong va phd bién ¢ Pong bing
song Ciru Long, ca duoc nudi trong ao, bé 16t bat,
giai ludi... Nghé nudi ca 1oc dang phat trién tét va
mang lai hiéu qua kinh té cho nguoi dan. Trong tu
nhién ca thich nghi dugc véi nhiéu loai hinh thay
vue va chiu dung duoc nhitng diéu kién méi truong
nudi khic nghiét nhu nuée ti dong, nudéc lo, nhiét
do cao trén 30°C (Duong Nhut Long va ctv, 2017).
Hién nay, tinh hinh bién d6i khi hau di va dang tr&
thanh van d& dang quan tim nhat ¢ ving Png bang
song Ctu Long vai hién tuong nuéc bién dang cao,
nuéc man xam nhap vao ndi ddng. Theo Tran Thuc
va ctv. (2016), myuc nudc bién dang trung binh cho
toan vung ven bién Viét Nam dén nim 2050 1a 22
cm. Néu muc nudéce bién dang 100 cm, theo wéc tinh
khoang 38,9% dién tich BPBSCL c6 nguy co ngap
trong nudc bién. Mot sd nghién ctru trude day cho
thiy d6 man 1a yéu t gay anh huong 1én su diéu hoa
ap suat tham thau (ASTT), ion, trao d6i chat va sinh
truéng cua cac doi twong nudc ngot nhur ca tré vang
lai (Pham Thanh Nam va D6 Thi Thanh Huong,
2011), ca sac ran (Lé Thi Phuong Mai va ctv, 2016)
va ca r6 dong (P& Thi Thanh Huong va ctv,
2013),....

D6i Vi ca loc, cac nghién ciu vé ki thuat nuoi
hodc anh huong cua yéu td méi truong nhur nitrite
va d6 man 1én sinh 1y va tang truéng da dugc thuc
hién boi Duong Nhut Long va ctv. (2018), Pb Thi
Thanh Huong va Lé Tran Tuong Vi (2013), Tiéu
Qudc Sang va ctv. (2013), B3 Thi Thanh Huong va
Ngé Ta Trinh (2013). Nghién ctu ciia Nguyén
Truong Tinh (2013) cho thiy c4 16c ting truong tot
nhét vé khéi luong va chidu dai khi nuéi & do man
6%o va thap nhat & 12%o. Cac nghién ctru nay cha yéu
tap trung vao giai doan c4 giéng, nghién ciru thuc hién
& giai doan c4 bot rat han ché. Gan day Ngbé Minh
Dung va ctv. (2017) nghién citu vé anh huong cac
loai thirc an khac nhau 1én hoat tinh enzyme tiéu hoa
clia ca giai doan ca bot dén 35 ngay tudi. Véi tinh
hinh xAm nhap man gy ra do bién doi khi hau nhu da
néu trén, sy sinh trudng va phat trién cia ca loc bot
¢6 kha nang bi anh huong. Vi vay, nghién ciu anh
huong cua d6 man 1én mot sb chi tiéu sinh Iy va tang
trudng cua ca 16¢ (Channa striata) giai doan ca bot
1én cé huong la can thiét trong giai doan hién nay
nham tim hiéu sy dap ng vé sinh ly va tang truong
clia ¢4 di véi su tang do man trong diéu kién bién
ddi khi hau, tir d6 bd sung nhiing kién thirc co ban
vé dic diém sinh 1y cua loai c nay gitip ngudi nudi
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trong thay san c6 thé tng dung vao qui trinh wong
ca khi ¢c6 d6 méan xam nhap vao ndi dong.

2 PHUONG PHAP NGHIEN CUU

2.1 Ngudn ca thi nghiém

Trimg céa 16c (Channa striata) (tor mot to triing
sau khi thy tinh) dwoc mua tir co san xuat gidng nhén
tao tai thanh phé Can Tho. Trimg dugc chuyén vé
dia diém thi nghiém va tiép tuc ap trong bé nhya 1
m? dén khi c4 nd. Ca 16¢ bot sau khi ng 24 gio duoc
sir dung dé bd tri thi nghiém.

2.2 B® tri thi nghiém

Ca 16¢c bot duoc wong voi mat dd 300 con/bé
(twong dwong 1.200 con/m®) & 4 @6 min khac nhau
123, 6,9, 12%0 va mot nghiém thirc nudc ngot (ddi
ching) trong hé thdng bé c6 thé tich 500 L (chira
250 L nudc). Mai nghiém thire dwoc lap lai 3 lan.
Do man caa cac nghiém thire thi nghiém dugc nang
1%0 mdi 12 gio bang nudc 6t 80-90%o, khi do man
dat yéu cau cua thi nghiém bat dau tinh 1a ngay 0.
Nude 6t dugc xir y bang chlorine véi nong do 30
ppm, suc khi manh va lién tuc it nhét 24 gio trudc
khi str dung. Tién hanh nang do man ¢ cac nghiém
thirc 46 man cao trude dé tit ca cac nghiém thirc dat
dén d6 man thi nghiém cung thoi diém va bat dau
tinh thoi gian thi nghiém. Thi nghiém dugc tién
hanh trong 90 ngay.

2.3 Chim séc va quan Iy bé nudi

Trong th(n gian thi nghiém ca duoc cho an theo
nhu cau, mdi ngay cho an 4 14n vao luc 7, 11, 14 va
18 gid. Trong 10 ngay dau ca duge cho an Moina
v6i mat do 16-20 con/mL. Ngay thir 11 dén 30 cho
ca an Moina va thitc an cong nghiép dang bot (42%
dam); mat d6 Moina dwoc giam dan khoang 10-16
con/mL, 5-10 con/mL va 0-5 con/mLva ti 1€ thirc an
cong nghiép ting dan 1én dén ngay 30. Ngay 30 dén
60 cho ca an hoan toan thirc an cong nghiép, dang
bot truc tiép (42% dam) véi khau phan wdc tinh 15-
25% khdi lwong ca. Ngay 60-90, ca dugc cho in
thirc an vién cong nghiép dang ndi (40% dam, c&
vién 0,8 mm), sau khi cho ca an quan sat loai bo
lwong thirc an thira dé han ché 6 nhiém nuéc bé
uong.

S6 luong ca chét trong bé duoc theo ddi hing
ngdy dé tinh ti 1& sng. D6 man duoc kiém tra 2
ngay/lan bang khuc xa ké (Atago Master- Nhat). Cac
bé thi nghiém duoc dinh ky 3 ngay siphon day mot
lin va thay nudc hang tudn. Luong nuéc thay
khoang 30% luong nuéc trong bé.
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2.4 Phuwong phap thu va phan tich miu

Phwong phap thu miu va tinh toan chi tiéu
tang trudéng

Chi tiéu tang truong duge tinh toan dya vao khi
luong ca. Khéi lugng ca ban dau duge xac dinh bang
cach can 30 con (3 1an lap lai) bang can phén tich
(Sartorius, CP2245) v6i do chinh xac 0,0001 g. Binh
ky 30 ngay can khéi luong toan bo s6 ca trong bé
nudi. Két thic thi nghiém dém sb ca con lai dé tinh
toan ty 1& séng.

S8 ca cubi thi nghiém

Ty 1é séng (SR, %) = x 100

S8 ca ban dau

Téc @6 tang truong tuyét ddi (DWG, g/ngay) =
wt-wo

t

Tée do tang truong dic biét (SGR, %/ngay) =
Ln(Wt)—Ln(WO0) x100

_ Trong d6: Wo: Khoi lugng cé ¢ thoi diém ban
dau (g); Wt: Khéi lugng ca ¢ thoi diém két thuc thi
nghiém (g); va t: Thoi gian nudi (ngay)

Phuong phap thu miu va phan tich cic chi
tiéu sinh ly

Mau méu ca dugc thu dé phan tich cac chi tiéu
sinh 1y (3 c4/bé&). Mau c4 duoc thu tir tinh mach dudi
bang cach sir dung dng tiém nhya 1 mL c6 trang
heparin, thé tich mau thu khoang 0,4-0,6 mL va
dugc gitr lanh trong subt thoi gian thu mau. Mot
phan mau mau duoc sir dung ngay sau khi thu dé
phén tich cac chi tiéu nhu héng cAu, bach cau,
hemoglobin va hematocrit. Phan con lai dugc ly tam
Véi tde do 6.000 vong/phut trong 6 phiit dé thu huyét
tuong phan tich cédc chi tiéu glucose, ASTT, ion
CI-, Na*, cortisol.

Hong cau dugc xac dinh theo phuong phap
thong thuong, mau mau dugc nhudm va pha loang
trong dung dich Natt-Herrick, s6 lwong hong cau
duoc dém bang budng dém Neubauer (Natt-Herrick,
1952). Hemoglobin dugc do bang thudc thir Drabkin
theo phuong phéap cua Oser (1965). Ti 1¢ huyét cau
(hematocrit) dugc xac dinh bang cach cho mau vao
ong hematocrit va ly tam toc d¢ 12.000 vong trong
3 phut; ty 1¢ thé tich mau va thé tich huyét twong
chinh 1a ty 1¢ huyét cau. Ham lugng glucose duoc
phan tich theo phuong phap cta Hugget and Nixon
(1957). ASTT dugc do bing may Advanced
Instruments Osmometer - model 3320 (M¥). Cac ion
Na* duoc do bang may Model Flame Photometer
420 (Anh), va CI" duoc do bang may MKII Chloride
Anlyzer 926 (Anh). Ham luong cortisol trong huyét
tuong dugc xac dinh bang phuong phap ELISA - st
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dung bo Kit ELISA cua hang DRG Instruments
GmbH, brc.

Phuwong phap thu miu va phén tich enzyme
tiéu héoa

Sau khi thu mau mau, mau rudt va da day ca
cling duoc thu dé phan tich cac enzyme tiéu hoa nhu
pepsin, trypsin va chymotrypsin va amylase. Loai
bo phan m& va thirc an thira trong rudt va da day khi
ldy mau. Mau rudt va da day duoc nghién trong dung
dich buffer KH,PO4 20 mM va NaCl 6 mM & pH 6,9
va ly tim vai tée do 4.200 vong/phut, trong 30 phut
& 4°C sau d6 1ay phan dich trong trit & -80°C cho dén
khi phan tich. Enzyme chymotrypsin va pepsin phan
tich theo phwong phap ctia Worthington (1982);
enzyme trypsin theo phuong phap cua Tseng et al.
(1982) va enzyme amylase theo phuong phap cua
Bernfeld (1951).

Cic yéu td mai truong

Nhiét do, ham lugng oxy hoa tan va pH dugc ghi
nhan 2 lan/ngay vao budi sang va chiéu cua mdi bé
bang may do YSI (professional plus, M§); mau nudc
dugc thu va phan tich NOz” va TAN dinh ky 7
ngay/lan (trude khi thay nuéc) & mdi bé va phan tich
mau bang phuong phap Indophenol blue va Griess
lossvay, Diazonium.

2.5 Xirly sb ligu

Céc s6 ligu thu thap duoc tinh gia tri trung binh
va do léch chuan bang phian mém Excel 2013. So
sanh sy khac biét gilra cac gia tri trung binh cta cac
nghiém thiic bang phan tich ANOVA mot nhan t&
va phép tht DUNCAN, str dung phin mém SPSS
16.0 v6i mire y nghia p<0,05.

3 KET QUA VA THAO LUAN
3.1 Cic yéu té méi truong bé wong

Trong thoi gian thi nghiém nhiét 4o nudc dao
dong trong khoang 26,2 - 27,9°C; pH nudc bién
dong tir 7,10 d&én 7,77. Nong do TAN dao dong
trong khoang 0,49-1,71 mg/L va NO;" 1a 0,67-0,83
mg/L. Ham lugng oxy hoa tan kha cao, tir 5,6 dén
6,73 mg/L. Nhu vay, chit lugng moi truong nudc
trong thi nghiém nay nam trong giGi han phu hop
cho s sinh truéng va phat trién binh thuong cia ca
nudi (Trwong Qude Phu, 2006).

3.2 Cic chi tiéu huyét hoc ciia ca sau 90
ngay wong ¢ cac do6 man khac nhau

Trong thi nghiém nay, & nghiém thirc 12%o ca
tang truong rat cham, khdi lwong trung binh chi dat
0,75 £0,18 g/con khi két thuc thi nghiém, kich ¢ ca
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qué nho nén khong thé thu dii lugng mau cho phan
tich céc chi tiéu sinh ly mau.

Mat do hong cau c6 xu huéng giam theo sy ting
d6 man; mat dér hong cau cao nhat ¢ nghiém thac
0%o va thap nhat & 9%o nhung khac biét gilta cac
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nghiém thirc khong c¢6 ¥ nghia théng ké (p>0,05).
Tuong tu, mat do bach cau ciing khéac biét khong c6
y nghia giira cac nghiém thic (p>0,05); mat d¢ bach
cau cao nhat & nghiém thirc 3%o va thap nhat & 9%
(Bang 1).

Bang 1: Chi tiéu huyét hoc ciia ¢4 sau 90 ngay wong & cac do min khac nhau

Chi tiéu
Nghigm thdc ~ Matdg hongcau  Mat dd bach cau Hemoglobin .
(trigu th/mm®) __(nghin th/mm®) (g/l00mL)  Hematocrit (%)
0% 3,09+0,172 190+20,82 11,5942,852 48,0+6,58P
3%o 2,97+0,212 203+17,28 9,30+2,27° 41,141,72%
6%o 2,73+0,762 169+10,72 9,224+1,832 33,144,232
9%o0 2,70+0,302 166+25,92 8,67+0,912 35,643,382

(Ghi chii: 86 liéu thé hién Ia gid tri trung binh + dé léch chudn. Cic gid tri trong cing cdt ¢é chir cdi (a,b ...) khdc nhau

thi khdc biét cé ¥ nghia thong ké (p<0,05))

Nhin chung, méat d¢ hong cau, bach cau va Hb
6 xu huéng giam theo su gia tang cua do man. Sy
giam s6 luong hong cau & cac nghiém thirc d6 man
kéo theo su suy giam ham lugng Hb & cac nghiém
thirc nay. Hb dat thap nhat 1a 8,67+0,91 g/100 mL &
nghiém thic 9%o nhung khac biét gitra cac nghiém
thirc khong c6 ¥ nghia thong ké (p>005). Hct chiu
su tac dong cua do man; Het dat cao nhit & nghiém
thirc 0%o va khac biét co ¥ nghia théng ké so vdi
nghiém thic 6 va 9%o, nhung khong c¢6 ¥ nghia so
véi nghiém thirc 3%o (p<0,05). Theo cac nghién ctu
cong bd (Smith, 1982; Evans, 1993) ca séng trong
moi truong nudc lg co ndng d6 tham thau ngang
bang vai co thé s& it tiéu hao niang lwong nén trao
ddi chat, ASTT, trao d6i ion trong giéi han 6n dinh,
cac chi ti€u sinh ly mau ca cling on dinh. O d6 man
cang cao, ti 1& huyét ciu cua c4 giam 1a do c6 mot
lwong nudc trao dbi ra ngoai té bao lam thé tich té
bao mau giam dan tai ti 1& huyét cau caa ca bi giam.
Két qua nay phu hop véi nghién ctru cua Sun et al.
(1994) trén ca r6 phi nudi 2 thang & 4 d6 man 0, 5,
10 va 20%o; ham lwong Hb va Het déu ¢6 xu huéng
giam theo su gia tang ctia do man.

3.3 Ham lwgng cortisol va glucose ciia ca
sau 90 ngay wong & cac do man khac nhau

Ham luong cortisol trong huyét twong cé chiu su
anh huéng boi do man (Bang 2). O nghiém thirc 9%o,
ham lugng cortisol cao nhit (348+18,1 ng/mL),
khac biét c6 y nghia vai nghiém thie 3%o (186+76,6
ng/mL) nhung khoéng c6 ¥ nghia so vdi 2 nghiém
thire con lai (p<0,05). Nghién ciru cia Nguyén Loan
Thao va ctv. (2013) cho thdy sau 24 gis ham lugng
cortisol ctia ¢4 tra gidng & nghiém thurc 18%o (28.506
pg/mL) ting cao hon rit nhidu so véi cac nghiém
thirc @6 man thap hon; nhung sau 4 ngay thi ndng
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d6 cortisol & tit ca cac nghiém thirc déu giam va
khac biét khong c6 ¥ nghia thong ké (p>0,05) giita
cac nghiém thirc sau 14 ngay. Nhu vay, ca soéng
trong moi truong c¢6 dd man thap, nam trong khoang
thich hop, it bi stress hon so v6i ca sdng trong moi
truong c6 do man cao.

Ham lugng glucose trong mau thay doi khi xay
ra tinh trang cing thang ¢ dong vat thay san.
Glucose trong mau ting nham cung cap ning lwong
cho dong vat phan ung lai sy cang thing
(Wendelaar, 1997). Két qua thi nghiém cho thay
ham lugng glucose gitia cac nghiém thuc khac biét
khong c6 ¥ nghia thong ké (p>0,05) (Bang 2).

Bang 2: Ham lugng cortisol va glucose ciia ca sau
90 ngay wong ¢ cac do man khac nhau

Chi tiéu

Nghiém thirc Ham lu’(._rng Ham lwong
cortisol glucose

(ng/mL) (mg/100mL)

0%o 271£70,0® 94,5+11,512

3%o 186+76,6% 84,7+10,132

6%o 260+37,1% 84,3+7,022

9%o 348+18,1° 77,1£3,612

(Ghi chii: S6 liéu thé hién la gid tri trung binh = dg léch
chudn. Cdc s6 liéu ciing mét Cot 6 chir cdi (a, b...) khac
nhau thi khdc biét c6 y nghia thong ké (p<0,05))

3.4 Nong d9 thim thau va cac ion (Na*, CI)
cuda ca sau 90 ngay wong & cac do man khac
nhau.

Ap suat tham thiu ciia mau ca sau 90 ngay nudi
tuong ddi 6n dinh, chi dao dong nhe trong khoang
tr 270-298 mOsm/kg va ASTT trong mau ca ludn
cao hon ASTT ctia méi truong (Bang 3).
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Bing 3: Piéu hoa ndng dd tham thau va cac ion (Na* va CI') ciia ¢4 sau 90 ngay nudi & cac dd min khac

nhau
Chi tiéu
Nghiém thikc ASTT nwéc ASTT mau ' ;

(mOsm/kg) (mOsm/kg) Na*(mmol/L) Cl'(mmol/L)
0%o 0 270+18,4? 121+9,682 90+10,72
3%o 82 270+0,352 126+10,12 106+6,162
6%o 172 277+6,982 133+11,52 107+3,86°
9%o 238 298+13,32 146+9,14° 109+15,7°

(Ghi chii: 86 lidu thé hién la gid tri trung binh + dg \éch chudn. Cdc s6 liéu trong mét ¢t ¢6 chit cdi (a, b,...) khédc nhau

thi khéc biét ¢6 ¥ nghia thong ké (p<0,05))

Két qua nay ciing twong dong véi cong bd cua
D6 Thi Thanh Huong va Ngb T Trinh (2013) trén
ca 16c (80-120 g/con) khi nudi & cac ¢ man 0, 3 va
9%o, ASTT cia ca dao dong it (299-311 mOsm/kg).
Theo Varsamos et al. (2015), 16p ca xuong luon
luén duy tri ASTT mau co thé gan nhu khong doi
hozc chi thay d6i khong dang ké, trong pham vi 280-
360 mOsm/kg tiy thudc vao diém dang ap cua loai.
Céc gibng loai duy tri ASTT co thé gidng véi moi
truong song (dang ap) do vy ching khong doi hoi
tiéu hao nang lugng cho viéc diéu hoa ASTT. Céac
loai ca nudc ngot khong co diém dang ap khi song
trong mdi trudng nudc ngot. Khi thuan hoa vao moi
truong c¢6 d6 man thip hon diém dang ap, ASTT
khong thay doi. Nghién ctu cua DS Thi Thanh
Huong va ctv. (2013) trén ca ro dong (Anabas
testudineus) ciing cho thdy ASTT cua c4 & cac
nghiém thuc 0, 3, 6 va 9%o khac biét khong ¢ ¥
nghia théng ké. Theo Nguyén Loan Thao (2013),
ASTT cua ca tang theo su gia tang cta d6 man khi
nudi cé tra gibng & do man khac nhau trong 14 ngay.
Tuy nhién, sau 56 ngay nudi, ASTT cua ca & cac
nghiém thirc 0, 2 va 6%o 6n dinh & mic 250-300
mOsm/kg. DS Thi Thanh Huong va Nguyén Vin Tu
(2010) cho rang nhimg loai ca nuéc ngot co kha
nang diéu hoa ASTT co thé & moi truong nudc ngot
bing cach ting cuong hip thu mudi va thai nuéc,
nguoc lai khi ca vao méi truong co ndng do muol
ca giam kha nang hip thu mudi va thai nudc tiéu,
ddng thoi tang cuong hap thu nude vao co thé. Nhur
viy, cac nghiém thirc c6 d6 man thap hon diém ding
ap (12%o), ¢4 16¢ c6 kha nang diéu hoa ASTT tt va
ASTT cua c4 it bi bién dong trong khoang cac do
man cua thi nghiém.

Bang 3 cho thay ndng d¢ ion Na* trong mau cé
it chiu sy anh huong cua do man, nong do ion Na*
dao dong tir 121-146 mmol/L va khac biét khong co
¥ nghia thong ké (p>0,05) gilta cac nghiém thic.
Na* 1a ion chinh giéng nhu CI' gbp phan tao nén
ASTT cua huyét twong, vi vy ciing khong thay ddi
I6n khi ¢6 min moéi truong ngoai thay dbi trong
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pham vi dudi diém dang ap cua ca. Theo DS Thi
Thanh Huong va ctv. (2013), ndng do ion Na* trong
méu ca rd dong (Anabas testudineus) on dinh khi
nudi & cac d6 man thap (0- 9%o),. Sun et al. (1994)
nhan thay sau 2 thang nudi, ndng d6 ion Na* cua ca
rd phi c6 xu hudng giam nhung khac biét khéng co
¥ nghia khi d6 man tang tir 0% dén 10%o; & 20%o
nong d6 ion Na* ting cao hon so véi nghiém thic
db6i chung. Két qua cta nghién ciru nay ciing twong
ddng voi nghién ctru caa DS Thi Thanh Huong va
Ngb Ta Trinh (2013) vé anh huéng cia 6 man lén
tang truong cua ca loc giai doan giong, nong do ion
Na* cia ca & cac dd man 0, 3, 6 va 9%o it thay doi
(122-136 mmol/L) sau 21 ngay nuoi.

Tuong ty nhu Na*, ndng do ion CI trong huyét
tuong cé ciing khong bi tac dong caa do man. Nong
d6 ion CI" dao dong 90-109 mmol/L va khac biét
khéng c6 ¥ nghia thong ké (p>0,05) giita c4c nghiém
thirc. Két qua nay phu hop véi nhan dinh caa Pham
Thanh Nam va D6 Thi Thanh Huong (2011) khi
khao sat anh huong cua do man 1én kha nang diéu
hoa ion ciia ca tré vang lai (Clarias macrocephalus
x Clarias gariepinus) giai doan giéng, két qua 1a
nong do ion CI trong mau ca & cac nghiém thirc co
dd man thap 0, 3, 6 va 9%o khong khac biét thong ké
nhung khac biét c6 y nghia so vdi cac nghiém thac
¢6 d0 man cao 12, 15 va 18%eo.

3.5 Hoat tinh enzyme tiéu hoa ciia ca sau 90
ngay wong ¢ cac do0 man khac nhau

Két qua phan tich hoat tinh cac enzyme tiéu hoa
cua ca dugc trinh bay trong Bang 4. Hoat tinh cac
enzyme amylase, trypsin va chymotrypsin c6 xu
hudng giam khi d6 man tang. Trong d6, hoat tinh
enzyme amylase va chymotrypsin ¢ rudt khac biét
khong 16n gitta cac nghiém thac. Hoat tinh enzyme
trypsin & ruot dat cao nhat & nghiém thic 0%o
(5,144+0,96 mU/phuat/mg protein) va giam c6 y nghia
khi d6 man ting dén 6% va 9%o (lan luot la
3,5840,62 va 3,19+0,46 mU/phut/mg protein)
(p<0,05). Hoat tinh enzyme pepsin ¢ da day ca léc
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9%o (0,68+0,01 U/mL/mg protein) va thap nhit &
6%o (0,58+0,06 U/mL/mg protein).

Bang 4: Hoat tinh enzyme tiéu hoa & rugt (amylase, trypsine, chymotrypsine) va da day (pepsine) cia
ca sau 90 ngay wong 6 cac d) man khac nhau

Nghiém Amylase Trypsin Chymotrypsin Pepsine
thuc (U/phut/mg protein) (mU/phiat/mg protein) (U/phut/mg potein)  (U/phut/mg protein)
0%o 4,23+0,80° 5,1420,96° 65,7+4,09° 0,62+0,042
3%o 3,64+0,142 3,98+0,58%® 54,549,382 0,66+0,102
6%o 3,59+0,602 3,58+0,62? 53,3+5,142 0,58+0,062
9%o 3,79+0,922 3,19+0,462 51,4+5,992 0,68+0,01?

(Ghi chii: 86 liéu thé hién la gid tri trung bink + dé léch chudn. Cdc s6 liéu trong mét cét cé chit cdi (a, b,...) khéc nhau

thi khdc biét ¢6 ¥ nghia thong ké (p<0,05))

Két qua hoat tinh ctia enzyme tiéu hoa trong thi
nghiém co6 xu hudng giam theo muc gia tang cia do
man nhung khac biét rit nho va khong co ¥ nghia
thong ké giira cac nghiém thirc. Nhiéu nghién ciru
ghi nhan ca séng trong mdi trudng nudc ngot khi
chuyén vao méi trudong c6 do man, ca s& ting cuong
udng nude dé bu lai luong nudc mat di, diéu nay lam
thay d6i pH trong hé tiéu hoa ctia ca gay anh huong
dén hoat tinh enzyme tiéu hoa (Bath and Eddy,
1979; Boeuf and Payan, 2001). H5 Thi Thanh Hoa
(2014) nghién ctu anh huong cua d6 man 1én hoat
tinh cac enzyme tiéu hoa cta cé tra gidng ciing ghi
nhan tuong tu; sau 70 ngay nudi hoat tinh enzyme
amylase va chymotrypsin & ruét ca va pepsin ¢ da
day & cac nghiém thace 0, 3, 6 va 9%o khac biét khong
¢6 ¥ nghia thong ké. O d6 man 12 va 15%o, hoat tinh
cac enzyme amylase, chymotrypsin va pepsin c6
khuynh hudng giam va khac biét co6 ¥ nghia so voi
cac nghiém thirc ¢6 do man thap. Liu et al. (2016)
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nghién ctru trén cé trich (Alosa sapidissima) séng &
cac do man 0, 7, 14, 21 va 28%o. trong thoi gian 60
ngay, két qua cho thay cac enzyme tiéu héa co xu
huéng dao dong nhe & cac nghiém thire d6 man thap
0, 7, 14 va 21%o. Riéng hoat tinh enzyme trypsin cua
¢4 & nghiém thirc 21%o cao nhat va khac biét c6 y
nghia so vdi cac nghiém thirc con lai.

3.6 Ting truwéng va ti ¢ séng ciia ca sau 90
ngay wong ¢ cac do6 man khac nhau

a. Tang truong

Sau 90 ngay nudi, tang trueéng cua ca thé hién sy
khac nhau giita cac nghiém thirc, khéi lugng cé dat
cao & nghiém thirc 0 va 3%o (lan luot 1a 5,87+1,18
va 5,54+0,77 g/con). Tang trudng giam cd y nghia
& cac nghiém thire 6, 9 va 12%o (p<0,05). O nghiém
thirc 12%o ca c6 khdi lwong thap nhat vai khdi lugng
trung binh 1a 0,75+0,18 g/con (Hinh 1).
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Hinh 1: Tang trwéng cia ca sau 90 ngay nudi 6 cac d) man khac nhau
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Tuong ty nhu sy tang truong cua ca, Bang 5
cling cho thdy DWG va SGR cua c4 16c dat gia tri
cao ¢ nghiém thie 0 va 3%o (twong tng véi gia tri
0,07+0,01 va 0,06+0,01 g/ngay va 6,60+0,19 va
6,55+0,13%/ngay); cac gia tri nay giam ¢ d6 man 6
va 12%o (p<0,05). Két qua nay ciing twong dong vai
cac nghién ctru trén ca tra cia Nguyén Loan Thao
va ctv. (2013). BS Thi Thanh Huong va Ngo Tu
Trinh (2013) ghi nhan nuéi ca 1éc gidng & cac do
man 0, 3, 9 va 12%o sau 90 ngay nudi két qua DWG
va SGR cao nhét & nghiém thirc 3%o, khac biét co y
nghia voi nghiém thic 9 va 12%o, nhung khac biét
khong c6 y nghia thong ké so Voi nghlem thirc 0%o
va céc chi s6 nay c6 gié tri thip nhat & 12%o.

Bang 5: Téang truéng twong d6i (SGR) va tuyét
doi (DWG) ciia ca loc sau 90 ngay nudi &
cac do man khac nhau

Nghiém thirc  SGR (%/ngay) DWG (g/ngay)

0%o 6,60+0,19¢ 0,07+0,01°¢
3%o 6,55+0,13°¢ 0,06+0,01°¢
6%o 6,21£0,12° 0,04+0,01°
9% 5,97+0,15° 0,03+0,01°
12%o 4,74+0,232 0,01+0,00?

(Ghi chui: So lieu thé hién la gid tri trung binh + dg léch
chudn. Céc sé liéu ciing nam trong mét cot ¢é chir cdi (a,
b, ¢) khdc nhau thi khdc biét ¢6 y nghia thong ké
(p<0,05))

D6 Thi Thanh Huong va ctv. (2013) nghién ciu
trén ca ro déng & cac dd man khac nhau tir 0%o dén
15%o voi khdi lwong ca ban dau 7,7-7,8 g/con, sau
60 ngay nudi khdi lugng ca dat cao nhat (12,9 g/con)
& nghiém thirc 3%o va thdp nhat & nghiém thiec 12%o.
Nguyén Vin Kiém va Trang Van Phudc (2011)
nghién ciu anh hudéng d6 man Ién ca sac ran
(Trichogaster pectoralis) giéng, sau 4 tuan nudi ca
¢6 khéi lwong cao nhat (5,93 g/con) & nghiém thirc
0%o khac biét co y nghia so voi cac nghiém thuc do
man thip hon, ngoai trir nghiém thirc 5%o; va khoi
lwong ca thap nhat & nghiém thire 13%o (3,01 g/con)
khéc biét khong c6 ¥ nghia voi nghiém thirc 9%o.
Nhu vy, mdi loai ca c6 tbe do tang truong tot nhat
& nhirng d6 man khac nhau, ca 16c giai doan bot 1én
¢4 huong c6 tang truong tot & d6 man 0%o va 3%o va
ti 1& sbng cao nhét & 3%o.
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Két qua khao sat cac chi tiéu sinh 1y cua ca dugc
nudi & do man tir 0-9%o cho thay d6 man tac dong
khong dang ké dén mot s chi tiéu sinh 1y mau nhu
hong cau, bach cau, Hb, ham lugng glucose, nong
d6 ion Na*, CI" nhung c6 anh huong dén ti I¢ huyét
cau, ham lugng cortisol va hoat tinh enzyme trypsin.
Ham lugng cortisol ¢ nghiém thirc 9%. tang sau 90
ngay wong ching to ca van bi stress khi wong & do
man cao. Hoat tinh enzyme trypsin cta ca ¢ d6 man
tir 6%o tros 1én giam thap hon so véi ddi chimg va do
man 3%o cho thay do man lam giam kha nang tiéu
hoa va hip thu chit dinh dudng, két hop véi viéc su
dung nhiéu ning luong cho qua trinh phan &ng véi
stress nén anh hudng dén ting truong cua ca. Do anh
huong boi dd man, kha nang bat moi cua ca giam,
quan st thiy ca & do man 9%o va 12%o bat moi yéu
va chét dan sau 30 ngay thi nghiém.

b. Tylésong

Ty l¢ séng ciia ca sau 90 ngay thi nghiém trinh
bay ¢ Hinh 2. Két qua cho thay ty Ié song cua ca
giam dan theo thoi gian thi nghiém. O thoi diém 30
ngay ty & sdng cua ci dao dong tir 23, 2% dén
47,6%. Dén thoi diém 60 va 90 ngay ty I¢ séng cua
ca giam thap hon so véi thoi diém 30 ngay. Sau 60
ngay ty I¢ song dat tir 3,78% (nghiém thuc 12%o.)
dén 11,67% (nghiém thirc 3%o) va sau 90 ngay ty I¢
séng tiép tuc giam chi dat 2,56% (nghiém thuc
12%0) dén 5,00% (nghiém thirc 3%o). O tit ca cac
thoi diém thu mau, ty 1¢ séng cao nhat & nghiém thirc
3%, gia tri nay cao hon c6 y nghia (p<0,05) so véi
nghiém thirc 9 va 12%o. Theo D6 Thi Thanh Huong
va ctv. (2013),c4 16 dong nudi 90 ngay & cac do man
khac nhau tir 0 dén 15%o kha twong dong véi két qua
nghién ctru nay, theo do ti 1¢ séng ciia ca cao nhat &
nghiém thirc 0%o va ké dén 1a 3%, ca hai nghiém
thirc nay khéac biét khong c6 ¥ nghia théng ké nhung
khac biét c6 y nghia véi cac nghiém thie co d6 man
cao hon. Khi bi anh huong béi @6 mén, ca phai tiéu
t6n nhiéu ning luong cho qua trinh didu hoa ASTT,
phan &ng lai véi stress nhung lai khéng tiéu hoa thirc
an tot da gay anh huong bét loi dén ti 1é séng cia ca
trong moi truong c6 d6 man cao, ti€u biéu & 12%o.
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Hinh 2: Ti | séng ciia ¢4 16¢ sau 30, 60 va 90 ngay nudi ¢ cac dd min khac nhau

4 KET LUAN VA PE XUAT

Ca 16c giai doan bot dugc nudi trong moi trudng
¢6 do man tir 0-9%o trong 90 ngay ghi nhan mot s6
chi tiéu nhu hong cau, bach cau, Hb, ham luong
glucose, nong do ion Na*, Cl" va hoat tinh céc
enzyme ti€u hda cua cé khong bi anh hudng. Tuy
nhién, cd nudi trong mdi trudng c6 d6 man cao
(9%o), ti 18 huyét cau va hoat tinh enzyme trypsin
cua ca bi giam, trong khi ham lugng cortisol gia
tang. C4 tang truong tot trong khoang d6 man tir 0-
3%o va ti 16 séng cao nhit & 3%.. Nhu vay co thé
wong cé 16¢ bot 1én hwong & d6 man tir 0 dén 3%o.

Tiép tuc nghién ctru anh huong caa d6 man két
hop vai nhiét do 1én cac chi ti€u sinh 1y cua ca lo¢ &
céc giai doan khac nhau trong diéu kién bién ddi khi
hau hién nay.

LOI CAM TA

Dé tai nay dugc tai trg bai Dy 4n Nang cép
Truong Pai hoc Can Tho VN14-P6 bang nguon von
vay ODA tir Chinh phu Nhat Ban.
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