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ABSTRACT

This study was carried out to determine the effects of CO, on survival,
growth, digestive enzyme activity and glucose concentration of white leg
shrimp from 15-day postlarvae to juvenile stage. The study was designed
using a completely randomized with 4-CO; treatments including 2.32,
7.81, 19.0 and 45.6 mg/L equal to pH of 8.1, 7.6, 7.2 and 6.8, respectively.
Postlarvae of 0.019 g and 1.20 cm length were stocked at the density of
100 ind./200-L tank. After 45 days, the survival rate of shrimp in control
treatment (2.32 mg/L CO; or pH=8.1) was 70.0%, and the lowest survival
rate occurred in the CO; treatment of 45.6 mg/L (28.3%). The lowest final
individual weight and length in CO; concentration of 45.6 mg/L were 1.09
gand 4.69 cm. The lowest enzyme activities were in CO; treatment of 45.6
mg/L. Glucose concentration was highest in 37.5 mg/100 mL. The high
CO; concentration will adversely affect growth, survival rate, reduce some
digestive enzymes and increase glucose concentration in hemolymph of
white leg shrimp.

TOM TAT

Nghién ciru dwoc thuc hién nham déanh gié anh hwéng ciia CO; lén ti 1é
song, tang truong, hoat tinh enzyme tiéu héa va glucose ciia tom the chan
trang giai doan bot (postlarvae 15) dén tom gzong Nghién curu gom 4
nghiém thirc ham luwong CO; la 2,32; 7,81, 19,02 va 45,6 mg/L twong ving
voi cac muc pH la 8,1; 7,6, 7,2 va 6,8, va duwoc lap lai 3 lan. Tém c¢6 kich
c6 ban dau la 0,019 g/con va 1,20 cm/con dwoc wong trong bé 200 L, mat
dg 100 con/bé va do man 15%o. Sau 45 ngay, ti ¢ song ¢ nghiém thirc doi
chitng cao nhat la 70,0%, va tha'p nhdt ¢ nghiém thirc CO; la 45,6 mg/L
(28,3%). Tang truong cua tom thdp nhat 6 nghiém thire CO; la 45,6 mg/L
lan ot la 1,09 g/con va 4,69 cm/con. Hoat tinh enzyme tiéu héa thap nhat
& nghiém thite CO; la 45,6 mg/L. Ham hrong glucose cao nhdt ¢ nghiém
thirc CO; la 45,6 mg/L (37,5 mg/100 mL). Ham heong CO: cao sé gdy anh
hieong bat loi dén ting trudng, ti 1é song, giam hoat tinh mét sé enzyme
tiéu héa va tang ham lwong glucose trong mdu ciia tém thé chan tring.

Trich dan: B3 Van Budc, DS Thi Thanh Huong, Chau Tai Tao, Tran Ngoc Hai, Atsushi Ishimatsu va Nguyén
Thanh Phuong, 2019. Anh hudng cua CO, 1én ti 1¢ séng, ting trudng, enzyme tiéu hoa va glucose
ctia tom thé chan trang (Litopenaeus vannamei Boone, 1931) giai doan tom bot dén tom gidng. Tap
chi Khoa hoc Truong Pai hoc Can Tho. 55(3B): 58-66.
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1 GIOI THIEU

Tém thé chan tring (Litopenaeus vannamei) c6
ngudn gdc tir bd bién phia TAy Thai Binh Dwong,
Chau My Latin, noi nhiét d6 nudce thuong trén 20°C
trong sudt ca nam (Liao and Chien, 2011). Tom thé
chan tring dugc di nhap vao Viét Nam khoang nam
2001 nhung dén 2008 déi twong nay méi chinh thirc
dugc nuoi rong rai & cac tinh Nam Bo (Bo Nong
nghiép va Phat trién nong thon, 2008), dién tich va
san luong nudi theo d6 khong ngung tang 1én hang
nam. Tuy nhién, nghé nudi tom nudce lg cling bi thiét
hai thuong xuyén. Theo Cuc Thu y (2017), dién tich
bi thiét hai do bién ddi moi truong, thoi tiét chiém
dén 41,3% tong dién tich tdm nudi bi thiét hai. Méi
truong nude bién doi bat thuong co nguyén nhan cua
bién ddi khi hau; cac yéu t6 nhu nhiét do, pH, do
man thay 601 nhiéu 1am anh huéng dén sinh truong
va phat trién cta tom. Mot trong nhirng yéu td moi
truong nudc lién quan dén bién ddi khi hau trong
hién tai va tuong lai 1a sy gia tang khi CO, trong
nudc. Theo Turley and Gattuso (2012) thi phat thai
CO; vao khi quyén va dugc hap thu vao dai duong
dang lam thay d6i tinh chét hoa hoc nude bién, va
duoc goi 1a sy a-xit héa dai dwong. Ham lugng CO»
trong khi quyén cao s& bi khuéch vao trong nudc
bién, din dén pH bé mit nudc bién giam tir 0,3-0,5
nim 2100 va giam xubng tir 0,8-1,4 nam 2300
(Caldeira and Wickett, 2005). Kaniewska et al.
(2012) cho rang ham luong CO; gia ting trong nudc
bién s& gy ra cac tac dong tiu cuc lau dai dén tang
truong, sinh san va ti 1¢ song ciia mot 56 loai thuy
san. O giap xac, qua trinh sinh trudng va phat trién
cling bi anh huong dang ké khi ham lugng CO, trong
nudc tang cao. Tém chi (Pandalus borealis) nu6i thi
nghiém ¢ pH=7.6 thi ti I¢ song au trung khong giam
sau 5 tuan nhung thoi gian phat trién cua giai doan
zoea chdm dang ké (Bechmann ef al., 2011). Tém
su (Penaeus monodon) va tom tréng (Penaeus
occidentalis) ting trudng giam khi tiép xac voi moi
truong nudc cd6 CO, tang cao twong tng véi pH
giam tir 7,9 dén 6,4 (Wickins, 1984). Ngoai ra, ham
lugng CO, ting cao trong nudc c6 thé giy anh
huéng dén sy phét trién cua cac loai thily san béng
cach thay d6i hoat dong cua enzyme hodc e ché
tong hop protein din dén ting truong cham va giam
hoat dong trao doi chat (Kurihara ef al., 2004). Bén
canh, trong ao nudi tom tham canh, hém luwong CO»
trong nude thip & giai doan dau, dén cudi giai doan
ham lwong CO, ting 1én chi yéu 1a do hé hép cua
cac sinh vat, dat dén 29,7 mg/L 1am anh hudng bét
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lgi cho tom (Khan et al., 2015). Ham lugng CO»
tang chi yéu do qué trinh ho hép cua sinh vat va
phan huy chit hitu co trong mdi trudng nudi
(Furtado et al., 2017) dan &n tich liy CO, va lam
giam d¢ pH cua nudc (Furtado ef al., 2011). Theo
Wyk and Scarpa (1999) thi ham lugng CO; t6i uu
cho tom phat trién 1a duéi 5 mg/L; ham lugng CO,
vuot qua 20 mg/L dan dén sy bai tiét CO, & mang
tom bi can tro lam giam pH mau, anh hudng bat loi
dén van chuyén oxy trong mau, giam oxy ¢ mé va
gia tang qua trinh ho6 hap; ham lugng trén 60 mg/L
¢6 thé gay chét tom. Céac nghién ctru anh huong cua
CO, 1én thity san da duoc thyc hién twong d6i nhiéu,
dac biét trén c4. Tuy nhién, ddi véi tom thé chan
tréng chua nhiéu cong bd vé anh hudng ctia CO; cao
1én sy phat trién cta tom.

2 VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1 Vitli¢u

Hé théng thi nghiém gdm cac bé nhya 250 L
(chira 200 L nude thi nghiém). Nudce thi nghiém cd
d6 man 15%o duoc xir Iy bang chlorine 50 g/m? va
suc khi manh dé loai chlorine thira; ding NaHCO;
nang d6 kiém nudc dat 140 mgCaCOs/L; pH nude
8,0-8,1; va bom qua t0i loc 5 pm trude khi st dung.
Tom thi nghiém c6 kich c& PL;s (postlarvae 15 ngay
tudi) dugc mua tir trai san xuat gidng & thanh phd
Cén Tho; chon tom khoe, kich c& déng déu va thun
3 ngay trong nude c6 do man 15%o (nuwdc chuan bi
thi nghiém) truéc khi bd tri thi nghiém.

2.2 BH tri thi nghiém

Thi nghiém duoc thiét ké dwa theo kich ban cua
su a-xit hoa dai duong, ham lugng CO> khuéch tan
vao trong nudc bién lam giam pH cua nude, dy doan
dén nam 2100 pH nuge bién giam tuong duong
pH=7.6 va giam xudng pH=7,2 dén 6,8 vao nim
2300. Thi nghiém gdém 3 nghiém thirc duoc suc khi
CO, v6i ham luong CO, gébm 45,6 mg/L (twong
duong pH=6,8), 19,02 mg/L (pH=7,2), 7,81 mg/L
(pH=7,6) va nghiém thirc ddi chung (khong suc khi
CO2) 2,32 mg/L (pH=8,1). Mobi nghiém thirc c6 4 bé
trong d6 3 bé uong tom va 1 bé suc khi CO,. Khi
CO, dugce suc nhe vao bé khong c6 tom, sau d6 bom
nude vao cac bé wong tom va nude duoc quay lai bé
¢6 suc khi CO, (theo hé thdng tuan hoan), diéu chinh
luong CO; vao trong nudc sao cho 3 bé uong dat
ham lugng CO, phu hop cho tung nghiém thuc
(twong duong tiing muc pH) (Hinh 1).
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Hinh 1: So' d6 minh hoa thiét ké thi nghiém trong dé: (1) Binh CO2; (2) Pong hd do ap suit va van
diéu tiét CO; 3) B¢ suc khi CO: diéu chinh pH; (4) P4 bot khuéch tan CO2 vao trong nuéc; (5) May
bom chim; (6) Ong din nuée vao bé wong; (7) Van diéu chinh dong chiy nwéc vao bé; (8) Bé wong cé

thé tich nwée 200 L; (9) Pwong 6ng dwa nudée tir bé wong vao bé (3)

Tom duoc bd tri vao cac bé thi nghiém véi mat
d6 100 t6m/bé, mdi nghiém thirc duoc lap lai 3 lan.
Céac bé thi nghiém duogc suc khi lién tuc; thay 30%
nuée bé wong hang tuan bang nudc cd cing ham
lugng CO,. Tom dugc cho an thic an vién cong
nghiép hiéu Grobest v&i khau phan 10-15% khdi
luong than/ngay; cho tom 4n 4 1an vao luc 7 gio, 11
gi0, 15 gio va 21 gio; thire an du thura dugce loai bo
mdi ngay nhim han ché 6 nhiém nudc. Trong thoi
gian thi nghiém do cac chi ti€éu moi truong nudc 2
lan/ngay gdm nhiét do, pH va oxy (st dung may
WTW Multi 3420 cua Puc); cac chi tiéu N-NO;,
TAN va d6 kiém do 2 1an/tudn (sir dung test kit Sera
ciia Pirc); ham lwong CO, duoc kiém tra 2-3
lan/tuan (str dung may OxyGuard Pacific ciia Dan
Mach). Sau 45 ngay thi nghiém, tom dugc phan tich
cac enzyme ti€u hoa (trypsin, chymotrypsin va
amylase) va glucose trong mau.

2.3 Phwong phap danh gia va phan tich
miu

Thu ngiu nhién 10 tém/bé dé do chiéu dai va
khdi lugng tom khi bit du thi nghiém va sau 15, 30,
45 ngay nudi. Khi két thuc thi nghiém (45 ngay)
chon ngau nhién 3 tom/bé dé thu mau mau. Chuan
bi Ong tiém c6 trang mot 16p chét chong dong mau
(heparin) dé lay mau tom _cho vao ong eppendorf
(lay 40-50 uL mau), va mau duoc trit lanh & nhiét
d6 -80°C. Ham luong glucose trong mau tom dugc
xac dinh bang phwong phap Hugget and Nixon
(1957). Thu mau rudt va da day tom dé phan tich
enzyme trypsin (st dung phuong phéap cua Tseng et
al., 1982), enzyme chymotrypsin (st dung phuong
phap cuia Worthington, 1982), enzyme amylase (st
dung phuong phap cia Bernfeld, 1951) va protein
(str dung phuong phap ctua Bradford, 1976).

Tang truong theo ngay vé khéi luong, DWG
(g/ngay): DWG=(W,-W))/T
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Tang truong khdi lwong twong ddi, SGR

(%/ngay): SGR (%) = 100x(InW-InW1)/T

Tang truong theo ngay vé chiéu dai, DLG
(cm/ngay): DLG=(L,-L,)/T

Ti 1é sdng, SR (%): SR=100x(N,-N,)
Trong do:

W.: khéi lugng tom ban dau (g); Wa: khéi luong
ctia tom lic thu mau (g); Li: chiéu dai tom ban dau
(cm); Ly: chiéu dai tom luc thu mau (cm); T: sO ngay
nuoi (ngay); Ni: s6 lugng tom ban déu (con); va No:
s6 luong tom tai thoi diém két thac (con).

2.4 Phuong phap xir ly 50 liéu

Céc s6 liéu thu thap duogc tinh toan gia tri trung
binh, sai s& chuén, so sanh su khac biét gifra cac
nghiém thuc ap dung phuong phap ANOVA
mot nhén t6 bang phép thir Duncan (p<0,05) sir
dung phin mém SPSS 18.0.

3 KET QUA VA THAO LUAN
3.1 Bién dong cac yéu t6 mdi truong nuéc

Bién dong cac yéu té méi trudng trong thoi gian
thi nghiém duoc trinh bay ¢ Bang 1. Cac yéu t6 moi
trueong & cac nghiém thirc thi nghiém dao dong trong
khoang thich hgp cho tém phat trién. Ham lugng
CO, va pH trong nudc twong dbi 6n dinh theo timg
nghiém thirc. Nhiét d6 nudc trung binh & cac nghiém
thirc trong thoi gian nudi 28,1-29,2°C. Ham lugng
oxy hoa tan trung binh cua cac nghiém thirc 6n dinh
7,00-7,28 mg/L. Do kiém trung binh duoc giit on
dinh 135-140 mgCaCOs/L. Theo Boyd (1998) thi
khoang nhiét do thich hop cho nhiéu loai tom nudi
tir 25-30°C va Ponce-Palafox et al. (1997) ciing cho
rang ti 16 sbng va ting truong clia tom thé chan tring
t6t nhat trong khoang nhiét d¢ 28-30°C. Nonwachai
et al. (2011) cho rang oxy hoa tan trong ao nu6i the
chan tring can 16n hon 4 mg/L. Ebeling et al. (2006)
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cho rang d6 kiém thich hop cho tom trong khoang
100-150 mgCaCOs/L hay Boyd and Tucker (1998)
dé xuit do kidm ao nudi trén 75 mgCaCOs/L 1a phu
hop. Nhu vay, nhiét d6, oxy hoa tan va o kiém nudc
& cac bé thi nghiém phu hop cho sy phat trién cua
tom thé chan tring. Nong d6 N-NOy™ & cac nghiém
thirc dao dong trong khoang tir 1,33-1,50 mg/L, thap
nhit & nghiém thic pH=6,8 1a 1,33+0,83 mg/L va
cao nhit & nghiém thirc pH=7,2 1 1,50+1,07 mg/L.
Ham Iugng TAN trung binh cia cac nghiém thuire tir
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0,19-0,32 mg/L. Theo Lin and Chen (2003), tom thé
chan tréng nudi d6 man 15%. thi néng d0 N-NO; an
toan khi khéng vuot 7,65 mg/L; Ramirez-Rochin et
al. (2017) cho rang & d6 méan 2%o thi N-NO, an toan
khong qua 1,24 mg/L. Ham lugng TAN an toan cho
t6m thé chén tring khong qué 2,44 mg/L & d6 min
15%o (Lin and Chen, 2001). Nhu vay, trong thoi gian
thi nghiém thi ham lugng N-NO, va TAN déu trong
gi6i han thich hgp cho sinh truong va phat trién binh
thudng cua tom.

Bing 1: Céac yéu té mdi trwomg nuée trong thi nghi¢m

Yéu t6 mdi truong

Nghiém thirc CO2 (mg/L)

2,32 7,81 19,02 45,6
Al %A ro Sang 28,1+0,37 28,3+0,35 28,2+0,34 28,2+0,33
Nhiétdo (O cpigy 29,140,45 2924041 29.240,39 29,240,39
oH Séng 8,13+0,05 7,63+0,07 7,23+0,06 6,84+0,04
Chiéu 8,14+0,08 7,64+0,05 7,24+0,07 6,83+0,05
Oxy (mg/L) Séng 7,28+0,13 7,08+0,32 7,03+0,21 7,08+0,19
Chiéu 7,11+0,16 7,00+0,22 7,09+0,17 7,05+0,15
Do mén (%o) 15,2+0,42 15,0+0,00 15,3+0,48 15,2+0,42
Do kiém (mg/L) 137+45,73 135+8,60 137+8,60 140+5,73
CO; (mg/L) 2,32+0,12 7,81+0,58 19,02+1,44 45,6+£2,42
N-NO; (mg/L) 1,40+1,13 1,35+1,10 1,50+1,07 1,33+0,83
TAN (mg/L) 0,21+0,17 0,19+0,17 0,32+0,24 0,31+0,20
3.2 Tilé song 80 1
Ti 18 séng cta tom sau 45 ngay nudi khac biét c6 0
¥ nghia thong ké (p<0,05) giita cic nghiém thirc thi ~ 60 1
nghiém. Ti 1¢ séng cao nhat & nghiém thtc 2,32 s 50 -
mgCO,/L (pH=8,1) 1a 70,0+2,31% va & nghiém %" 40 -
thirc co suc khi CO; (pH thap) ti 1€ song tom giém ! 7 | a
dén, ¢ nghiém thirc 7,81 mgCO»/L (pH=7.6) ti 1¢ E
song la 56,0+1,53%, nghiém thirc 19,02 mgCO,/L 20 1
(pH=7,2) 1a 42,7£2,19%, va thap nhat la nghiém 10 1
thirc 45,6 mgCO,»/L (pH=6,8) 14 28,334+2,60% (Hinh 0

2). Nhu vay, ham lugng CO; trong nudc cang cao
thi ti 1¢ séng tom cang giam. Mot s6 thi nghiém dua
theo kich ban a-xit hoa dai duong vé qua trinh ting
ham luong CO, trong nude cho thiy tom Upogebia
deltaura khi séng trong méi truong pH=6,7 (ham
lugng CO; cao) thi sau 35 ngay nudi tom chét hoan
toan (Donohue et al, 2012). Tuong tu, tom
Palaemon pacificus nudi & pH=7,64 co ti 1¢ sdng
giam dang ké so voi d6i chung (Kurihara et al.,
2008). O cua Paralithodes camtschaticus va cua
Chionoecetes bairdi thi ti 1& sbng giam khi nudi
trong moi truong pH thap va ti 1& chét 100% xay ra
sau 95 ngay ¢ pH=7,5 (Long et al., 2013). Tuy
nhién, loai Gammarus locusta (thugc nhoém giap
xac) truong thanh thi ti 1é séng bi anh huong khong
dang ké khi song trong moi trudng nude co pH giam
0,5 don vi so v&i nudce bién (Hauton et al., 2009).
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232 7,81 19,02

Ham lugng CO2 (mg/L)

45,6

Hinh 2: Ti I¢ sdng ciia tom thé chén tring sau
45 ngay 6 ham lwgng CO2 (pH) khéc nhau

Chir cdi khdc nhau thi khac biét c6 ¥ nghia théng ké
(p<0,05) gitra cdac nghiém thirc

3.3 Tang truéng

Khdi lwong ban dau cta tom khi bat dau thi
nghiém la 0,019 g/con va khac biét khong c6 y nghia
thdng ké gitra cac nghiém thirc (p>0,05). Khdi lvong
cua tom sau 15 ngay nudi khac biét khong c6 y nghia
thdng ké giita cac nghiém thuc (p>0,05) tir
0,160,019 g/con dén 0,19+0,014 g/con. Tuy nhién,
sau 30 ngay nudi thi khdi luong t6m & cac nghiém
thirc co khac biét, khdi lugng thap nhét & nghiém
thirc 45,6 mgCO,/L (pH=6,8) (0,43+0,04 g/con)
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khac biét c6 y nghia théng ké so v6i cac nghiém thirc
¢6 ham lugng CO; thip hon (p<0,05); nghiém thirc
¢6 khdi luong tom cao nhéat 1a 7,81 mgCO./L
(pH=7,6) (0,60+0,05 g/con) va khac biét khong co y
nghia thng ké so vdi nghiém thirc 2,32 mgCO,/L
(pH=8,1) (0,55+0,04 g/con) va 19,02 mgCO,/L
(pH=7.2) (0,56+0,04 g/con). Két thuc nghiém (sau

1,6 -
1,4 -
15

Khéi luong (g)
=IR ==
B O 0o O

=
[\

=
=

—— 456 mg/lL —— 7,81 mg/L
—o— 19,02 mg/l. —— 2,32 mg/L
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45 ngay) thi khdi luong tdm & nghiém thuc 2,32
mgCO,/L (pH=8,1) dat cao nhét (1,41+£0,05 g/con)
khac biét co y nghia thong ké (p<0,05) so véi
nghiém thirc 19,02 mgCO»/L (pH=7,2) (1,15+0,06
g/con) va 45,6 mgCO,/L (pH=6,8) (1,09+0,11
g/con) nhung khéc biét khong c6 ¥ nghia théng ké
(»>0,05) so v&i nghiém thirc con lai (Hinh 3).

30 45
Ngay

Hinh 3: Khéi lrgng tom sau 15, 30 va 45 ngay nudi 6 ham lwgng CO: (pH) khac nhau

Chit cdi giong nhau thi khdc biét khéng co y nghia thong ké (p>0,05) giita cdc nghiém thire

Két qua Bang 2 cho thdy ting truong tuyét ddi
(DWG) va tuong d6i (SGR) vé khdi luong ctia tom
sau 45 ngay nudi cao nhit & nghiém thic 2,32
mgCO,/L (pH=8,1) 1an luot 1a 0,031+0,001 g/ngay
va 9,23+0,09%/ngay, khac biét cd y nghia théng ké
(»<0,05) so voi nghiém thic 19,02 mgCO./L
(pH=7.2) va 45,6 mgCO,/L (pH=6,8) (thap nhit lan
luot 1a 0,024+0,002 g/ngay va 8,09+0,22%/ngay)
nhung khéc biét khong c6 ¥ nghia thong ké (»>0,05)
s0 voi nghiém thirc 7,81 mgCO,/L (pH=7,6).

Bang 2: Tang trwéng ngay (DWG) va ting
truong twong déi (SGR) ciia tém sau 45
ngay nudi & ham lwgng CO: khac nhau

Nghiém thirc Chi tiéu

CO: (mg/L)  DWG (g/ngay) SGRw (%/ngay)
2,32 0,031+0,001® 9,23+0,09¢
7,81 0,030+0,002° 9,06+0,12%
19,02 0,025+0,001* 8,69+0,14°
45,6 0,024+0,002* 8,09+0,22?

Cac gid tri trong cung mot cgt c6 chit cdi (a, b, ¢) giong
nhau thé hién khdac biét khong co y nghia thong ké
(p>0,05).

Gidm sy tang treong cua tom hay giap xdc co thé
do giam qua trinh chuyén hoa trao do6i chat, giam
hiéu qua st dung thirc an khi tiép xtc véi nude co
ham luong CO; cao. Theo Kurihara et al. (2008) &
tom P. pacificus khi ham lugng CO, ting cao vuot
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ngudng thich hop s& anh hudng dén dich ndi bao va
ngoai bao trong viéc cin bing a-xit-ba-zo lam bét
loi dén qué trinh trao ddi chit cia tdm. Mat khac,
khi song trong moi truong CO; cao thoi gian dai s&
tiéu t6n nhiu ning luong cho viée didu hoa a-xit-
ba-zo va qua trinh ho hép (ting cuong do ho hap)
dan den thiéu nang lugng cho qua trinh trao doi dé
phat trién & dong vat. Bén canh, qua trinh tiéu hoa,
hap thu chat dinh dudng tir rut va sy dong hoa chét
dinh dudng ciing bi suy giam khi tom tiép xtc voi
ham lugng CO; cao trong nude. Wickins (1984) cho
rang ¢ tom he (Penaeid), ting truéng tom giam khi
pH giam xudng duéi 7,4. Cua P. camtschaticus va
Chionoecetes bairdi thi mac du hinh thai cua khong
bi anh huéng boi pH giam nhung ca hai loai déu
phat trién cham hon khi nuéi trong méi trudng CO,
cao (pH thip) (Long e al., 2013). Ngoai ra, & nhim
bién ting trudng giam khi nudi trong nudc bién pH
giam (tang CO,) (Shirayama and Thornton, 2005).
Nhu vy, tdm thé chan tring ciing nhu céc loai giap
xac khac, tang truéng gidm khi nudi trong moi
truong nude cd ham lugng CO; cao.

3.4 Hoat tinh enzym tiéu hoa

Hoat tinh enzyme tiéu hoa trypsin, chymotrypsin
va amylase ¢ rudt tom giam khi tiép xtc véi moi
truong nude c6 ham lugng CO; cao (pH thap). Hoat
tinh enzyme trypsin va chymotrypsin thap nhit ¢
nghiém thirc 45,6 mgCO»/L (pH=6,8) lan luot 1a
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17,241,27 mU/min/mg protein va 89,0£11,2
mU/min/mg protein, khac biét khong c6 y nghia
thong ké (p>0,05) so v&i nghiém thic 19,02
mgCO,/L (pH=72) (lin luwot la 22,0+1,65
mU/min/mg protein va 107+10,1 mU/min/mg
protein), nhung khac biét co ¥ nghia thong ké
(»<0,05) so vd&i nghiém thae 7,81 mgCO./L
(pH=7,6) va 2,32 mgCO,/L (pH=8,1) (cao nhét lan
luot 1a 27,542,45 mU/min/mg protein va 247+20,2
mU/min/mg protein) (Hinh 4). Hoat tinh enzyme
c
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amylase & rudt tom thap nhat & nghiém thic 45,6
mgCO,/L  (pH=6,8) (26,4+3,05 mU/min/mg
protein) va 19,02 mgCO./L (pH=7,2) (35,44+4,34
mU/min/mg protein), khac biét c6 ¥ nghia théng ké
(»<0,05) so véi hai nghiém thirc con lai; & nghiém
thire 2,32 mgCO,/L (pH=8,1) hoat tinh amylase cao
nhit 1a 88,3+8,51 mU/min/mg protein va khac biét
¢6 v nghia thong ké so véi nghiém thic khac
(»<0,05) (Hinh 4).
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Hinh 4: Hoat tinh enzyme ti¢u héa (A) trypsin, (B) chymotrypsin, (C) amylase ¢ rudt va (D) amylase &
da day ciia tom thé chin trang sau 45 ngay nuéi & ham lwgng CO: (pH) khac nhau

Chit cdi gidng nhau thi khdc biét khéng co y nghia thong ké (p>0,05) giita cdc nghiém thire

Tuong ty nhu hoat tinh enzyme amylase ¢ rudt,
hoat tinh amylase ¢ da day tom giam khi tiép xuc
ham lugng CO; cao. Nghiém thtrc 2,32 mgCO»/L
(pH=8,1) hoat tinh enzyme amylase cao nhat
(86,9+£6,52 mU/min/mg protein) khac biét c6 y
nghia thong ké (p<0,05) so v6i nghiém thirc con lai,
trong khi hoat tinh enzyme amylase giam thap nhét
(32,26+3,07 mU/min/mg protein) & nghi¢ém thirc
45,6 mgCO»/L (pH=6,8) va khac biét khong co ¥
nghia thong ké (»p>0,05) so v&i nghiém thirc 19,02
mgCO»/L  (pH=7,2) (38,444,06 mU/min/mg
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protein) (Hinh 3). Theo Fox and Brown (1994) thi
enzyme ti€u hoa dong vai trd quan trong trong vi¢c
thuc hién phan hay, tiéu hoa thirc an cung cp a-xit
amin va cac chat dinh dudng can thiét cho ting
truong, van dong cua sinh vat. Bén canh, cac diéu
kién méi truong khac nhau c6 thé anh huong dén
hoat dong cua cac enzyme ti€u hoéa (Duarte et al.,
2015). Theo Kurihara et al. (2004) thi ham lugng
CO, ting cao trong nudc c6 thé gy wc ché hoat
dong ciia enzyme va tong hop protein dan dén ting
truong cham va giam hoat dong trao ddi chat & mot
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sO loai thity san. Appelhans et al. (2012) cho rang
ham luong CO; cao trong nuwde lam ti 1€ tiéu thu thire
an gidm 41% & cua Carcinus maenas. Pong vat
khong xwong sbéng trong mdi trudng cd6 mirc CO,
cao lam téc d6 trao doi chét bi suy giam, ti 1¢ trao
d6i ion va tong hop protein giam, tir d6 lam thay do6i
trang thai cAn bang trao d6i chat va lam cham sy
tang truong (Portner et al., 2005). Ngoai ra, & ca,
hoat tinh enzyme tiéu hoa cta 4u tring ca bon
Solea senegalensis ciing bi anh hudéng bdi ham
lugng CO; cao trong nudce, lam giam hoat dong cta
céc enzyme tiéu hoa (giam 26,1% ddi véi trypsin va
74,5% dbi voi amylase) (Pimentel et al., 2015). Nhu
vay, khi tom sdng trong diéu kién c6 ham luong CO,
cao (pH thép) thi hoat tinh emzyme tiéu hoéa giam
dan dén téc do tang truong tom thip hon so v&i nude
¢6 ham lugng CO, thép.
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3.5 Ham lugng glucose

Ham luong glucose trong huyét trong cia tom &
cac nghiém thirc dao dong tir 24,3+1,97 mg/100 mL
dén 37,5+1,91 mg/100 mL, ham lugng glucose ting
1én khi CO, tang (pH giam). Ham lugng glucose cao
nhit 1a 37,5+1,91 mg/100 mL & nghiém thirc 45,6
mgCO./L (pH=6,8) khac biét c6 y nghia thong ké so
v6i 3 nghiém thirc con lai (p<0,05). O nghiém thirc
2,32 mgCOy/L (pH=8,1) thi ham luong glucose
trong huyét twong 1a 24,3+1,97 mg/100 mL, thap
nhit trong cac nghiém thirc va khac biét khong c6 ¥
nghia thong ké (p>0,05) so v&i nghiém thic 7,81
mgCO»/L (pH=7,6) (28,9+0,98 mg/100 mL) nhung
khac biét co y nghia thong ké (p<0,05) so véi
nghiém thac 19,02 mgCO./L (pH=7,2) va 45,6
mgCO»/L (pH=6,8) (Hinh 5).
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Hinh 5: Ham lwong glucose ciia tdm sau 45 ngay nudi 6 ham lwgng CO: (pH) khac nhau

Chit cdi giong nhau thi khdc biét khong cé ¥ nghia thong ké (p>0,05) giita cdc nghiém thire

Nong d6 glucose trong méau cia dong vat giap
xac dugc kiém soat boi hyperglycemic hormone,
dugc giai phong tir trung tim than kinh mat; khi giap
xéc tiép xtc voi mot s6 tac nhan gay bat loi dan dén
stress s& lam gia ting hyperglycemic hormone dan
dén tang duong huyét (Lorenzon, 2005). O tom si
(Penaeus monodon), pH=8,5 giam xudng con 5,9 do
tang CO; vao trong nudc giy ra sy gia tang nhanh
chong ndng do glucose trong mau tir 1,1 dén 2,3
mmol/L. Nguoc lai, giam pH cua nude tir 8,3 xubng
5,9 v6i H,SO4 khong dan dén sy thay dbi dang ké vé
ndng do6 glucose trong mau (Hall and Ham, 1998).
Khi tom bi stress thi duong huyét ting 1én duoc sir
dung nhu mot ngudn ning lugng nhanh chong
(Claybrook, 1983). Theo Li and Chen (2008), pH
thap va stress cao lam giam sirc e khang cua tom
thé chan trang va giam mot s6 chi sé dap Gmg mién
dich. Nhu vay, ndng do glucose trong mau tom thé
chan tring gia ting gop phan gay anh huong bat loi
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dén qué trinh sinh truong tom trong thoi gian thi
nghiém.

4 KET LUAN

Ti 1& séng cta tom thé chén tring giam khi séng
trong moi truong nudc c¢é ham lugng CO; cao (pH
thap). Bén canh d6, ham luong CO, cang cao dan
dén tang truong tom cang cham so v&i nude c6 ham
lwong CO, thip. Ham luong glucose trong mau tom
tang khi tom séng & mdi trudng nudce ¢6 ham lwong
CO; cao. Hoat tinh enzyme ti€u hoda (trypsin,
chymotrypsin, amylase & rudt va amylase ¢ da day)
cang giam khi ham lugng CO; trong nudc cang cao.
Ham lugng CO, trong nudc nho hon 7,8 mg/L phu
hop cho viéc wong tom thé chan tring.

LOI CAM TA

Nghién gﬁu nay duogc Dy an TC thudc Co quan
Hop tac Quoc té Nhat Ban (JICA) tai tro.
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