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TOM TAT
Thi nghiém nham ddanh gic anh hwong giam nhiét dg trong vin chuyén 1én chdt heong niede va 1y 1é song
ciia ca chém giong. Thi nghiém gom 4 nghiém thite (NT) vé nhiét dp: 24°C (NT1), 22°C (NT2), 20°C (NT3) va
18°C (NT4); méi NT dwoc lgp lai 3 lan tai cing thoi diém. Ca thi nghiém cé khéi lwong 20,15+0,12 g, chiéu
dai trung binh 11,25+0,15 cm, dwoc vdn chuyén trong cdc thing cach nhiét ddy ndp cé suc khi va bé sung oxy
thudn véi mdt @ 100 ¢d/40 L nuwée. Chat lwong nueée, ham heong glucose trong mdu va ty 1é song ciia cd dioe
ghi nhdn & cdc thoi diém triede van chuyén, 6 h, 12 h vin chuyén, 3 va 7 ngay sau van chuyén. Két qua cho thdy
trong thoi gian van chuyén, cdc chi tiéu DO va pH giam dan, ngieoc lai CO,, TAN va NO, tang dan so véi ban
dau. Ham heong glucose trong mdu cd gia tang trong qud trinh vin chuyén do cd bi stress. O thoi diém 6 h, ty
1é song ciia cd ¢ NT4 (18°C) la 92,67%, thip nhdt va khéc biét c6 y nghia so véi NT2 va NT3 do cd bi shock
lanh. O thoi diém 12 h, ty 1¢ song ciia cd 6 NT1 (24°C) la 88,00%, thdp nhat va khéc biét ¢6 y nghia so voi
NT2 va NT3 do cd bi stress nhiéu hon trong qud trinh van chuyén. Sau vin chuyén ca van bi chét do stress va
t6n thiwong. Nhiét do thich hop cho vin chuyén cd chém giong la 20-22°C véi thoi gian van chuyén tir 6-12 h.
Tir khéa: Ca chém, giam nhiét dd, chat lwong nweée, van chuyén song, ty 1é song
ABSTRACT

This study was carried out to evaluate effects of temperature reduction on water quality and survival
rate of Asian seabass juvenile during live transportation. The experiment included four treatments of different
temperature levels: 24°C (NT1), 22°C (NT2), 20°C (NT3) and 18°C (NT4) with three replicates for each
treatment in the same time. The fish with an average weight of 20,15+0,12 g, and length of 11,25+0,15 cm
were transported in closed insulated boxes with aeration and supplemented with pure oxygen at density of 100
ind./40 L of water. Water quality, glucose concentration in blood, and survival rate of the fish were recorded at
the beginning, after transport 6 h and 12 h, and 3, and 7 days after transporting. During transportation, DO
and pH decrease gradually, whereas CO,, TAN and NO, increase gradually compared to the original. The blood
glucose content of fish increased during transportation due to stress. At the time of 6 h of the transportation,
the survival rate of the fish of NT4 (18°C) was 92.6%, the lowest and significantly different from NT2 and NT3
due to cold shock. At the end of the transportation (12 h), the survival rate of the fish of NT1 (24°C) was 88.0%,
the lowest and significantly different from NT2 and NT3 because fish were more stressed during transport.
Mortality of the fish was occured after the transportation maybe due to stress and scratched. The appropriate
temperature for live transportation of seabass juvenile was 20-22°C with a 6-12 hours of transporting.
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I. DAT VAN DE Pai Loan va Bic Australia (FAO-FAD, 2020).

Cé4 chém (Lates calcarifer Bloch, 1790) O Viét Nam, ca chdm phén bd & phia Pong
con dugce goi la ca vuoc, 1a loai ca rong mudi, vinh Béc bd va vung bién Trung bd. T 1au, ca
phan b rong & ving An Do Duong - Tay Thai chém da duoc nudi trong ao dam & cac nude
Binh Duong, tir Vinh A Rap t6i Trung Qudc, Malaysia, Indonesia, Philippines, Thai Lan va
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Viét Nam v6i con giéng thu tir tyr nhién. Tur
dau thap nién 1970s, khi viéc san xuat giéng
nhan tao c4 ch@m thanh cong tai Thai Lan,
nghé nudi ca chém da phat trién ¢ Thai Lan
va sau d6 nhanh chong mé rong dén nhiéu
nuéc Pong Nam A khac (Copland and Grey,
1987; Cheong, 1989; FAO-FAD, 2020). San
luong ca chém nudi tang 7,5%/mam tu 2006
dén 2016 (Wijayanto ef al., 2020). Ca chém c6
thé dugc nudi trong ao nudc lg hay nudc ngot
va 16ng ludi c¢b dinh hay ndi trong cac thily vuc
ven bién véi thirc an 14 cé tap va thic dn cong
nghiép (Cheong, 1989; FAO-FAD, 2020).

O nuéc ta, ca chdm dang 1a d6i tuong ca
bién duoc nudi kha thanh cong ¢ nhidu dia
phuong ven bién tir Quang Ninh, dén Ca Mau.
Cé chém ¢ Viét Nam duoc nudi chii yéu trong
ao nudc lg va 1ong ludi trong cac thiy vuc ven
bién; & Pdng bang song Ciru Long ¢4 chdm
duogc nudi chu yéu trong ao déat (Ly Van Khanh
va cong su, 2016). Hi¢n nay, nuorc ta cting da
lam chu duoc cong nghé san Xuit gidng nhan
tao ca chem va co thé dap ung diy du nhu cau
con gidng co chat luong cho nguoi nudi. Cac
trai san xudt giébng c4 chém chu yéu & cac tinh
nam Trung bd va déng Nam bo) (Trdn Vin
Nhién va cdng su, 2019). Cho dén nay, cac
nghién ctru trén ca chém, dic biét vé phuong
phap van chuyén ca giéng, con rat han ché. Cac
ky thuat gitup ca yén tinh, gidm van dong va
glam stress 1a rat quan trong trong van chuyen
ca song. Nghién ctru nay nhiam danh gia anh
huong cua nhiét d6 thip dén ty 1é song cua ca
chém gibng trong va sau van chuyén.

II. VAT LIEU VA PHUONG PHAP

NGHIEN CUU

1. P6i twong

Céa chém gidng ding trong thi nghiém co
khdi lugng trung binh 20,15+0,12 g va chiéu dai
trung binh 11,25+0,15 cm. C4 thi nghiém dugc
uong tur ca hu’O’ng (3 cm) trong cdc giai ludi dat
trong ao dét tai dia diém thi nghiém. Thoi gian
uong khoang 40 ngay thi dat kich cd c4 giong.
Ca trong thi nghiém dugc chon lya c6 kich c&
turong di déng déu, ngoai hinh dep, khong co
du hiéu bénh va khéng bi trdy xuét. Cho ca
nhin an trong 24 gi¢ trudce khi thi nghiém.
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2. Vit liéu thi nghiém

Ao wong ca giéng co dién tich 1200 m?,
muc nude 1,5 m duge chuén bi dtng qui trinh
k¥ thuat véi cac thong s6 méi truong nude: do
man = 20%o; pH = 8,0; DO > 4,5 mg/L; TAN
<1 mg/L NO, <0,01 mg/L do trong 80 cm.

Ngudn nudc dung dé van chuyén ca gidng
trong thi nghiém dugc 1y tir ao chira da duoc
xur ly c6 cac chi tiéu moi truong: d§0 man =
20%o; pH = 8,0; DO > 4,5 mg/L; TAN < 0,5
mg/L; NO, < 0,01 mg/L, do trong >150 cm.

Thung cach nhiét chira ca khi van chuyén
c6 thé tich 45 L (30 cm x 40 cm x 38 cm), ¢o
nip ddy. M&i thung duogc lap dit dng suc khi
bang may nén khi va éng cap oxy tir binh oxy
1ong. Ong suc khi tir khi troi co chirc nang 1am
x40 tron nude trong thung dé phan tan déu oxy
dugc cap tir binh 6xy long. Mdi éng khi co
van diéu chinh theo y mudn. Nip thung duoc
tao cac 16 vira du dé gan cac ong khi va dé khi
thtra thoat di ma khong lam nudc thoat ra ngoai
trong khi van chuyén.

Cac thung chira ca dugc dat trén xe bao 6n
¢6 thé diéu chinh nhiét d6 theo mong muén.
Nhiét d6 khong khi trong xe khi van chuyén
dugc didu chinh & 20-22°C. May suc khi dugc
lap dat dé 1ay khi lanh trong xe nham duy tri
nhiét d6 cho cac thung chua ca.

3. B6 tri thi nghlem

Thi nghiém gom b6n nghiém thic (NT)
tuong tmg v6i bdn muc nhiét do thap khac
nhau dung dé van chuyén c4 chém gidng:
24°C (NT1), 22°C (NT2), 20°C (NT3) va 18°C
(NT4). Mdi NT ldp lai 3 1an tai cung thoi diém.
Mat d9 ca gidng dugc bb tri cho mdi thing 1a
100 con (khoang 2 kg) trong 40 L nudc. Ca
gidng trude khi bd tri vao cac NT dugc thuin
nhiét tir nhiét d6 nude ao xudng cac mirc nhiét
do tuwong tng voi cac NT trong thi nghiém da
chuin bi sin. Tién trinh ha nhiét tir tur béng
cach su dung nudc da trong thoi gian 30 phut
dé dat cac mure nhiét d6 cua cac NT. Sau d6 vét
¢4 tir thung thudn nhiét bd tri vao cac NT tuong
mg. Trong sudt thdi gian van chuyén, cir mdi
3 gio s& kiém tra va diéu chinh nhiét d6 nude
tuong tmg cua cic NT.

Sau khi két thiic thoi gian van chuyén (12 h)
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ca giéng & cac NT duoc thuin vé nhiét do nude
ao bang cach thay timg phin nudc trong cac
thung van chuyén bang nudc ao. Tién trinh nay
cling dugc thuc hién trong thoi gian 30 phut dé
cé khong bi sdc nhiét. Ca giéng sau van chuyén
& mdi NT dugce tha vao cac giai 2 m? dit trong
ao dat dé theo ddi ty 18 sdng cia ca & cac thoi
diém 3 va 7 ngay sau van chuyén. Moi truong
nude trong ao thuan dudng ciing dugc ghi nhan
tai cac thoi diém tha c4, sau 3 ngay va sau 7
ngay. Ca trong cac giai dugc cho an thuc an
vién ndi riéng cho ci chém cta Cong ty Uni
President c6 ham luong dam tho 43% vao lac 6
h va 17 h véi luong an thoa man.

4. Cac chi tiéu theo ddi cia thi nghiém

Cac chi tiéu moi truong bao gém nhiét do,
DO va pH dugc do biang may AZ8602 (AZ
Instuments). Trong d6, gia tri cua nhiét do,
DO va pH c¢6 d6 chinh xac tuong tng 1a 0,1°C,
0,1 mg/L va 0,1. CO, do bang may EAS0
(EXTECH -USA), d6 phan giai 1 mg/L. TAN
do bang may HI97700 (HANNA), 46 phan giai
0,01 mg/L. NO, do bang may NO,-30 (Trung
Qudc), d6 phan giai 0,01 mg/L.

Céc chi tiéu moi truong nudc trong thung
van chuyén ca gidng dugc khao sat tai cac thoi
diém: trude khi tha ca vao, van chuyén duoc 6
h, va két thiic van chuyén (12 h).

Chi tiéu glucose trong mau ca dugc do bang
b0 test kit Medismart Sapphire Plus (Thuy s¥),
sir dung que thir tyr dong lay lugng méu rat nho
0.6ul & vung cudn vay dudi cia ci, may cd

pham vi do tir 20 — 630 mg/dL, két qua hién
thi trong 5 gidy. Mau mau dugc thu trude khi
thi nghiém, sau 6 h van chuyén, sau 12 h van
chuyén, 3 ngdy va 7 ngay sau van chuyén dé
danh gia mic do stress ciia ca do van chuyén.
M&i thoi diém thu 9 mau cho mot nghiém thic.
C4 sau thu mau duoc tha hoan lai nghiém thirc.

Ty 18 séng (survival rate, %) cua ca gidng
cling dugc ghi nhan tai cac thoi diém: van
chuyén duoc 6 h, két thic van chuyén (12
h), 3 ngay sau van chuyén, va 7 ngy sau van
chuyén.

5. Xir 1y 6 liéu

Céc phan tich théng ké dugc thyc hién voi
cac phin mém Microsoft Excel 2010 va SPSS
20.0 for Window. Trudc khi tién hanh phan
tich thong ké, s6 liéu phan tram (%) ty 1¢ song
dugc chuyén hoa bang arcsin. Phan tich thong
ké bang phuong sai (ANOVA) mot yéu t6 mau
do luong lip lai (repeated ANOVA). Kiém
dinh khéc biét nho nhat co ¥ nghia (least signifi
cant difference, LSD) dugc dung dé so sanh sy
khac biét giita cac mirc ctia yéu té thi nghiém.
Muc x4c sut p <0,05 duoc chép nhan nhu ti€u
chudn dénh gia sy khac biét c6 y nghia thong
ké. Céc s6 lidu & muc Két Qua dugc trinh bay
dudi dang trung binh + d¢ 1éch chuan.

III. KET QUA

1. Céc chi tiéu moi truwdng nwée

Céc chi tiéu moi truong nudc & cac NT
sau 6 va 12 h van chuyén duoc trinh bay ¢ cac
Béng 1 va 2.

Bang 1. Cac chi tiéu méi trudong nuée ¢ cic NT sau 6 h vin chuyén

o Ban dau Nghi¢m thirc

Chi tiéu .

(28-29°C)  NTI1 (24°C)  NT2(22°C)  NT3 (20°C) NT4 (18°C)
pH 8,00+0,0°  7,10+0,10° 7,27+0,06° 7,43+0,06° 7,600,101
DO (mg/L) 7,50+0,25¢  4,60£0,36*  5,03+£0,25®  5,23+0,25" 5,47+0,25°
CO, (mg/L) 0,00£0,0°  10,00£1,00°  8,33£0,29°  7,67+0,76" 6,50=1,00°
TAN (mg/L) 0,50+0,0°  3,23+0,25¢ 2,60+0,17° 2,40£0,17° 2,00:£0,20°
(NH,-N) (mg/L) (0,035) (0,022) (0,024) (0,024) (0,027)
NO, (mg/L) 0,01+£0,0° 0,330,034 0,14+0,04° 0,12+0,03¢ 0,06:£0,0°

Chil thich: cdc gid tri trén ciing mét hang ¢6 cdc ky tr giong nhau thi khdc biét khéng cé ¥ nghia thong ké
(p >0,05); cac gia tri NH3 duoc tinh toan tiw TAN theo nhiét dé va pH twong vung
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Chat lugng nudc & cac NT déu ¢ xu hudng
suy giam theo thoi gian van chuyén (sau 6 h)
thé hién ¢ gia tri pH va DO giam c6 y nghia
thdng ké (p<0,05) so véi ban dau. Nguoc lai
CO,, TAN va NO, tang co y nghia thong keé
(p<0,05) so voi gia tri ban dau (Bang 1).

Twong ty, chat lugng nudce ciing c6 khuynh
hudng suy giam nhanh hon ¢ cac NT c6 nhiét
d6 van chuyén cao hon. O thoi diém 6 h van
chuyén, pH nuéc giam khi nhiét do ting va

giita cac NT c¢6 sy khac biét co ¥ nghia thong
ké (p<0,05). Gia tri DO & NTI la thp nhat
(4,60+0,36 mg/L) va khac biét so véi NT3
va NT4. CO, & NT1 la cao nhat (10,00+1,00
mg/L) va khéc biét so vdi cac NT con lai. TAN
va NO, giam khi nhi¢t d¢ giam; gilra NT2 va
NT3 la khong khac biét; nhung cé khac biét so
v6i NT1 (nhiét do cao, 24°C) va NT4 (nhiét do
thp, 18°C) (Bang 1).

Bang 2. Cic chi tiéu méi truong nuwée & cac NT sau 12 h van chuyén

. Ban dau Nghiém thtrc
Chi tiéu (28-29°C)  NTI(24°C)  NT2(22°C)  NT3(20°C)  NT4 (18°C)
pH 8,00£0,0¢°  6,90+0,10° 7,10£0,10°  7,27+0,06°  7,40+0,10°
DO (mg/L) 7,5040,15¢  4,47+029°  4,83£0,15%  503£0,15°  5,17+0,29
CO, (mg/L) 0,0040,0¢  15,00£1,000  12,67£0,76°  11,17£0,76"  8,50+0,50°
TAN (mg/L) 0,50+0,0°  3,60+1,00¢ 3,0740,25¢  2,67+0,15° 2,330,229
(NH-N) (mg/L)  (0,035) (0,19) (0,18) (0,021) (0,020)
NO, (mg/L) 0,01£0,00  0,60+0,17° 0,250,050  0,17+0,03®  0,09+0,0°

Chil thich: cdc gid tri trén ciing mét hang c6 cdc ky t giong nhau thi khdc biét khéng c6 ¥ nghia thong ké
(p >0,05); cac gia tri NH3 duwoc tinh toan tiw TAN theo nhiét do va pH twong ung.

O thoi diém két thac van chuyén (12 h), pH
nudc tang khi nhiét d6 tang. pH nudc ¢ NT3 va
NT4 khong khac bi¢t nhau, nhung khac bi¢t so
v6i pH nude 6 cac NT con lai (cac NT ¢6 nhiét
d6 cao hon). Tuong tu nhu thoi diém 6 h, Gia
tri DO ¢ NT1 1a thdp nhit (4,47+0,29 mg/L) va
khong khac biét so voi NT2 nhung khac biét so

voi cac NT con lai. Gia tri CO, giam khi nhi¢t
do giam va gitra cac NT c¢o6 su khac biét. TAN
o0 NT3 va NT4 la khong khac biét, nhung khac
biét so Vé:i cac NT con lai. Gia tri NO, 6 NT1
la cao nhat (0,60+0,17 mg/L) khac biét so voi
cac NT con lai; gitta NT3 va NT4, va gitra NT2
va NT3 la khong khac biét (Bang 2).

Bang 3. Cac chi tiéu méi truong nwéc trong thoi gian thuin dudng sau van chuyén

Ngay thudn dudng sau van chuyén

Chi tiéu Thoi diém TB
1 3 7
Nhiét o (°C) 8:00 28.30 28,10 28,20 28.,20+0,07
16:00 29.10 29,00 29.30 29.130,11
- 8:00 7,80 7,90 8,00 7,90+0,07
P 16:00 8,30 8,20 8,50 8,330,11
8:00 5,60 5,30 5,20 5,37+0,16
DO (mg/L)
16:00 6,50 6,20 6,50 6,40+0,13
CO, (mg/L) 8:00 5,30 6,80 6,20 6,10+0,53
16:00 1,50 1,20 0,50 1,07+0,38
TAN (mg/L) 8:00 1,00 1,00 1,20 1,07+0,09
NO, (mg/L) 8:00 0,01 0,01 0,01 0,0120,00
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Nhin chung cic yéu t6 méi truong khong
¢6 su bién dong 16n giira cac thoi diém thuin
duong sau van chuyén. Nhiét d6 va pH vao
budi chiéu cao hon budi sang trong khi CO,
vao budi sang cao hon budi chiéu (Bang 3)

2. Chi tiéu glucose trong mau ca

Ham lugng glucose (mg/dL) trong mau ca

o 18°C @ 20°C

120

110

g

Glocose (mg/dL)
B

duge khao sét tai cac thoi diém trude khi van
chuyén (VC), sau 6 h VC, sau 12 h VC, sau VC 3
ngay, va sau VC 7 ngay tai cac nghiém thirc nhiét
do khac nhau duogc trinh bay trong Hinh 1 va 2.
Tai thoi diém “truéc VC”, sau khi ha nhiét
do nudce xuéng dé dat dén mirc nhiét cua céc
nghiém thic, ham lugng glucose trong mau

22°C @ 24°C

Truwdec VC SaushVC

Saul12hVC  SauVC3ngdy  SauVC7 ngdy
Théri diém

Hinh 1. Ham lrong glucose (mg/dL) trong mau c4 tai cac thoi diém khac nhau.

ca c6 sy thay doi nhung khac biét khong cé v
nghia thdng ké (p>0,05). Sau 6 h van chuyén,
ham luong glucose trong mau ca gia tang cao
nhat ¢ nghiém thac 18°C (87,1+£5,4 mg/dL)
va c6 khac biét co y nghia (p<0.05) so vdi cac
nghiém thirc con lai. Tuy nhién dén thoi diém
sau 12 h VC thi ham lugng glucose ¢ nghiém
thirc 24°C 1a cao nhat (94,2+5,8 mg/dL), c6
khac biét voi cac nghiém thirc con lai, ké dén 1a
nghi¢m thirc 18°C va c6 khac biét vai nghiém
thire 20°C va 22°C. Tai thoi diém sau VC 3
ngay thi ham luong glucose trong mau ca co
xu huéng giam xudng, nhung gia tri glucose &
nghiém thtrc 18°C (86,9+5,4 mg/dL) va 24°C
(90,8+4,5 mg/dL) van cao hon va c6 khac biét
v6i 2 nghiém thtac 20°C (77,4+4,1 mg/dL) va
22°C (79,0+4.9). bén ngay thu 7 sau VC, ham
luong glucose trong méau ca hau nhu da tro lai
trang thai ban dau, tuy nhién & nghiém thirc
18°C cao nhat (79,2+4,4 mg/dL) va co khac
biét véi nghiém thirc 20°C va 22°C (Hinh 1).
Khi phén tich sy bién d6i cua ham luong
glucose trong mau ca & cac thoi diém khac
nhau trong mdi nghiém thirc cho thiy rang quéa
trinh van chuyén lam ting ham lugng glucose
trong mau ca. Tai thoi diém “sau 12 h VC”
ham luong glucose trong mau cé co6 gia tri cao
nhét va khac biét voi cac thoi diém trude va

sau d6 trong moi nghiém thurc. Su gia tang nay
c¢6 phan khac nhau gitra cic nghiém thirc nhiét
do khac nhau. Pac biét & nghiém thirc 24°C tai
thoi diém sau 12 h VC ¢6 ham luong glucose
tang dot bién (102,6+5,7 mg/dL), khac biét c6
¥y nghia (p<0,05) véi cac NT con lai, ké dén
la NT 18°C (94,2+5,8 mg/dL), khac biét co ¥
nghia vdi NT 20°C va 22°C (Hinh 1).

3. Ty 1é song

Ty 1& song cla ca ¢ cac thoi diém 6 h va
12 h van chuyén, 3 va 7 ngay sau van chuyén
(VC) dugc trinh bay ¢ Hinh 2.

Nhin chung, ty 1€ song (TLS) ctia ca glam
theo thoi gian van chuyen va thoi diém thuan
dudng sau van chuyén. O thoi diém 6 h van
chuyén, TLS & NT 18°C (92,67%) la thip nhat
va khong khac biét so voi NT 24°C nhung khac
biét c6 y nghia (p<0,05) so voi NT 20°C va
NT 22°C ; TLS ¢ cac NT 20°C (98,00%), 22°C
(98,67%) va 24°C (96,00%) 1a khong khac biét.
O thoi diém két thuc van chuyén (12 h), TLS &
NT 24°C (88,00%) 1a thap nhit va khong khac
biét so voi NT 18°C (90,00%) nhung ca hai TLS
nay khac biét so voi cac NT con lai; TLS & NT
20°C (95,33%) 1a cao nhat va khong khac biét so
v6i NT 22°C (94,67%). Tuong tu khi két thiic van
chuyén, 6 thoi diém 3 ngay sau van chuyén, TLS
& NT 24°C (84,00%) 1a thap nhit va khong khac
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3 ngay sau VC 7 ngay sau VC

Hinh 2. Ty 1¢ song ciia ca & cac thoi diém vén chuyen va thuin dudng sau vin chuyen
Chui thich: cac cot o cung thm diém cé cdc ky tw giong nhau biéu thi sw khdc biét khong cé Y nghia thong ké (p >0,05)

clia cdc gid tri trung binh vé TLS.

biét so v6i NT 18°C (86,67%) nhung ca hai TLS
nay déu thap hon c6 y nghia so véi NT 20°C va
NT 22°C; TLS & NT 22°C (93,33%) 1a cao nhét
va khong khéc biét so véi NT 20°C (92,67%). O
thoi diém 7 ngay sau van chuyén, TLS 0 NT 22°C
(91,33%) 1a cao nhat va khong khac biét so voi
NT 20°C (90,67%) nhung khac biét so véi NT 18
°C va NT 24°C; TLS ¢ NT 24°C (80,67%) la thap
nhat va khac biét so voi NT 18°C (84,67%) va ca
hai TLS nay déu thap hon c6 y nghia so v&i NT
20°C va NT 22°C con lai (Hinh 2).

IV. THAO LUAN

Qua trinh van chuyén thuong gay tac dong
nghich trén ca do sy suy giam cua chét luong
nudc (Rimmer et al., 1997a). Tinh trang suc
khoe cua ca trong qua trinh véan chuyen chiu
anh huong boi mot sé yéu td hay két hop cua
cac yeu t6. Ngoai chat luong ca va mat d6 van
chuyén, cac yéu t6 méi truong co anh huong
bao gém 6xy hoa tan (DO), pH, khi carbonic
(CO,), ammonia (NH,) va nhi¢t do (Berka,
1986; Rimmer ef al., 1997a). Su tang hay giam
cac yéu td nay c6 lién quan dén qua trinh trao
doi chét ciia ca va bién dudng cta vi khuan
trong nudc. Mt trong nhitng tac dong nghich
ctia van chuyén 12 tinh trang cing thing (stress).
Do ca 1a dong vat bién nhiét, ha thip nhiét do
mdi trudng s& 1am giam nhiét d co thé va qua
d6 giam cudng do trao doi chat. O nhiét do thap,
ngoai viéc giam cudng do trao d6i chat din dén
giam tiéu hao 6xy va chét thai, con gitp ca giam
stress (Liu et al., 2018). Do d6 giam nhiét do
dugc sir dung rong rai trong van chuyén ca séng.
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N6i chung, giam nhiét d6 duoc dung dé lam diu
(sedate) — giam van dong va duy tri sy thang
bang, hon 13 [am mé ¢4 hoan toan (Yoshikawa et
al., 1989). Theo thoi gian van chuyén, cac yéu
t6 DO va pH giam, va CO,, TAN va NO, tang.
Do hoat dong va tiéu hao 6xy cua ca giam khi
nhiét ¢ giam dan dén DO ¢ cac thoi diém 6 h
va két thuc van chuyén (12 h) & nhiét 4o thap
la cao ho*n & nhiét do cao; dong thoi, cac yéu
t6 thai gdbm CO, va TAN ¢ nhiét do thip ciing
thip hon ¢ nhiét do cao. NO,, do qua trinh nitrite
hoa nito boi cac vi khuan, & nhlet do thap ciing
thap hon ¢ nhiét do cao. Do sy gia ting CO, dan
dén sy gia ting acid carbonic trong moi tru(mg
nudc lam cho pH nudce giam nhung giam it hon
& nhiét do thép $0 v6i 0 nhiét d cao (Bang 1 va
2). Két qua twong tu ciing dugc tim thy trong
nghién ctru ciia Rimmer et al. (1997a).

Rimmer et al. (1997b) cho thdy khi duoc
van chuyén kin c6 bom 6xy trong 18h, ha thap
nhiét d6 (20-25°C) da lam ting ty 1& séng ca
chém 4u nién (0,3-0,5 kg/con) 1én 20% so véi
d6i chig khong giam nhiét do (28-29°C). Ciing
muc giam nhiét do, phuong phap giam nhiét do
nhanh c6 ty 1¢ song thip hon giam nhiét do tir
tir. V6i phuong phap ha thap nhiét do tir tir, &
nhiét do giam sau (10°C) c6 ty 1& sdng (89%)
cao hon (77%) ¢ nhi¢t do giam it (5°C); trai lai,
v6oi phuong phap ha nhiét nhanh, ¢ nhiét do
giam sau c6 ty 1¢ song (57%) thap hon (62%)
0 nhiét d6 giam it. Trong thi nghiém nay, TLS
clia ca giam nhanh & NT4 (18°C) & thoi diém 6
h ¢6 1¢ do ca bi ‘shock’ do nhiét d§ giam tuong
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d6i nhanh va sau. Trong khi d6, TLS thip cua
ca & NT1 (24°C) ¢ thoi diém 12 h 1a do tich
lity cao cua cac yéu to gy stress do & nhiét do
nay (24°C) cuong d6 van dong va trao doi chat
cua ca nhleu hon cac NT con lai. Oxy hoa tan
1a yéu t6 don quan trong nhat trong qué trinh
van chuyén ca. Ham lugng DO trong thi nghiém
nay bi giam & tt ca cac nghiém thirc nhung van
trong gidi han thich hgp (>4 mg/L) cho ca chém
(Tookwinas and Charearnrid, 1988). Kha nang
su dung 6xy cua ca phu thudc vao kha nang chiu
du’ng stress, nhi¢t do nudc, pH, CO, va cac san
pham trao dbi chéat nhur NH, (Berka 1986). pH
O cac nghlem thtrc vao cac thcn diém 6 va 12 h
1a & gan gidi han thich hop (7,5-8,3) va NH, la
gan hay thap hon gia tri duoc khuyén cao (<O 02
mg/L) bdi Tookwinas and Charearnrid (1988).
Nhur vy, ty 18 chét tang 1én & 12 h chii yéu 1a do
tich IQy CO,, dac bi¢t cao & NT1 (24°C). Theo
Nguyen Van Tu (2005a), sy hién dién cua CO,
trong moi trudng ngan chan sy thai CO, khoi cor
thé dan dén acid hoa mau, giam kha nang lién
két hemoglobin cta hong cau va lam cé c6 thé
bi ngat du ham luong 6xy hoa tan cao.

Glucose dugc xem nhu mot chi tiéu huyét
hoc dé danh gia mirc d0 stress cua dong vat. Khi
co thé bi stress, tuyén thuong than s€ kich hoat
giai phong glucose dugc luu trit trong cac co
quan khac nhau, diéu nay thuong din dén nong
do glucose trong mau tang cao (Nguyén Van
Tu, 2005b). Khi dong vét bi mot hay nhleu yéu
t6 gdy stress, co thé dong vat s& tiéu ton nang
lwong nhiéu hon dé déi pho véi lai cac yéu td
gdy stress, vi vay tang trudng cia ca s€ chdm
lai (Jentoft et al., 2005). Theo Nguyén Thi Kim
Ha va D4 Thi Thanh Huong (2014) cho thay khi
van chuyén véi thoi gian dai lam cho ham luong
glucose tang cao do ca bi stress, ham lugng
glucose trong huyét tuong cia ca tra gidng co
su bién dong va ting cao trong qua trinh van
chuyén, thoi gian van chuyén cang lau thi ham
luong glucose cang gia ting, ca phai tiéu ton
nhiéu ning lugng va co thé anh huong dén sirc
khée cua ca. Theo Dang (2019) cling bao cao
mdi tuong quan giita ham luong glucose trong
mAau cé tra giéng gia ting khi gdy stress ca tra
gidng bang thay ddi nhiét do va do man.

Trong thi nghiém nay, ciing cho thiy ring
ham lugng glucose mau cé ciing gia ting trong
qua trinh van chuyén va dat gia tri cao nhét &
thoi diém cudi qua trinh van chuyén (Hinh 1).
Khi ha nhiét dén 18°C thi c6 mét sb ca thé ca bi
bt tinh gy mét thing bang. Vi viy c6 1& ¢ mirc
nhiét nay c6 thé 1am cho ca bi stress nhiéu hon
cac muc nhiét cao hon. Tuy nhién & mic nhiét
24°C thi ban dau ca it bi stress nhat, nhung khi
van chuyén kéo dai thi cé lai bi stress nhiéu hon
do ¢ nhiét do cao ca c6 cudng do van dong va
trao doi chdt manh hon, 1am cho cac yéu t6 moéi
truong suy giam. Liu et al., (2018), dya trén cac
chi dau stress (glucose va cortisol huyét thanh)
cho thy su giam nhiét do khi van chuyén gitp ca
Megalobrama amblycephala giam stress so voi
ddi chimg khong giam nhiét do. Tinh trang stress
cia ca thuong xuét hién rat nhanh khi ca gip
diéu kién bat loi, nhung sy hoi phuc khoi stress
sau do lai dién ra chdm hon. Ciing dua trén cac
chi dau cho su ngd doc (alkaline phosphatase-
ALP, alanine aminotransferase-ALT, aspartate
transaminase-AST), Liu ef al., (2018) cho rang
gan ¢4 c6 nhimg t6n thwong khong thé dao nguoc
do qua trinh van chuyén, dac bi¢t & nhi¢t do qua
thap. Piéu nay giai thich cho ca tiép tuc bi chét
sau van chuyén. Do ca & NT1 (24°C) bi stress
va & NT4 (18°C) bj ton thuong gan nhiéu hon
nén TLS ctia ca sau van chuyén 1a thap hon NT 2
(22°C) va NT3 (20°C) (Hinh 2).

V. KET LUAN

Chat lwong nudc bi suy giam trong qué
trinh van chuyén thé hién & DO va pH giam,
va CO,, TAN va NO, tang ¢ tat ca cac nghlem
thte th1 nghiém theo thO’l gian van chuyén.

Ham lugng glucose trong mau ca gia tang va
thay d6i phu thudc vao nhiét do va thoi gian van
chuyén do muc do cé bi stress khac nhau. Giam
nhié¢t d ¢ muc thich hop lam giam bot stress va
tang ty 1€ song cd trong va sau van chuyen

Ty 1& séng clia ca thay doi phu thudc vao
nhiét d¢ va thoi gian van chuyen. O nhiét do
van chuyén tir 20°C - 22°C cho ty 18 song cao
nhét voi thoi gian van chuyén 6 h dat 98,0%,
v6i thoi gian van chuyén 12 h dat 94,67%

Nhiét d6 thich hop dé van chuyén ho ca
chém gidng c¢& 20,15+0,12 g/con trong thoi
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gian tr 6-12 h 1a 20-22°C. khéi trong qua trinh van chuyén.

nhiét do két hop sir dung chit gdy mé trong van

Dé xuét tiép tuc nghién ciru giai phap ha LOTI CAM ON

Xin chan thanh cam on Truong Dai hoc

chuyén c chém giong dé nang cao ty 16 0ng,  Nano [am TPHCM di tai tro cho dé tai nay
giam tinh trang stress ctia ca va gia tang sinh (M s6 d@ tai: CS—CB21—TS—03)
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