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BIEN POI HAM LUQNG PROTEIN TAO NOAN HOANG
CUA TOM SU (PENAEUS MONODON) TRONG QUA TRINH
THANH THUC VA SINH SAN

Chéu Tai Tao', P6 Thi Thanh Huwong", Tran Ngoc Hdi* va Nguyén Thanh Phirong*
ABSTRACT

This study aims to understand the correlation between plasma protein phosphate (PPP)
concentration and maturation and spawning of the black tiger shrimp. The study was
conducted with pond reared and wild caught shrimp of 190-210 g each. Shrimp were
reared individually in 200-L tank with recirculating water. The PPP was recorded daily
starting from eyestalk ablation day and for two spawning cycles. The relative fecundity of
shrimp was also observed at each spawning.

The results showed that the PPP concentration increased significantly in accordance with
the ovary developmental stages (p<0.05). The highest concentration was found in stage
IV, before spawning, while the lowest concentration was at stage | after spawning. The
average PPP concentration at spawning of wild caught shrimp was significantly higher
than that of pond reared shrimp. This PPP was positive correlation with the relative
fecundity. The black tiger shrimp could develop PPP within a short period.

Keywords: Penaeus monodon, fecundity, plasma protein phosphate

Title: The variation of plasma protein phosphate of black tiger shrimp (Penaeus
monodon) during ovary development and spawning

TOM TAT

Muc tiéu cia nghién civu nay la tim moi quan hé giita protein tao nodn hodang (PPP) véi
sw phat duc va de tring cua tom su. Nghién cvuu dwoc thuc hién voi hai nguén tom danh
bdt tir bién va tom tir dam nudi, c¢6 khoi heong trung binh 190-210 g. Tém dwoc nudi riéng
trong cdc bé 200-L nwéc tuan hoan. Ham lwong protein tao nodn hodang trong mau duwoc
theo déi moi ngay sau khi cat mat va qua 2 chu ky thanh thuc sinh sdn lién tiép nhau. Sirc
sinh san cia tém ciing dwoc theo doi qua cdc lan dé sau khi cat mdt va sau khi 16t xdc
de lai.

Két qua nghién civu cho thdy ham lwong PPP ting 1én cé y nghia theo cdc giai doan
thanh thuc buong trimg. Ham lwong PPP cao nhdt ¢ giai doan IV trude khi dé trieng va
thap nhdt la giai doan I (sau khi dé). Ham heong PPP khi dé ciia tém déanh bdt tir bién
cao hon cé y nghia so véi tom dam (p<0,05). Ham heong PPP ciing twong quan thudn véi
stk sinh san ciia tom va tém sii ¢6 thé tao lwong PPP trong thoi gian ngdn.

Tir khoa: Tom su, svee sinh sdn, plasma protein phosphate

1 GIOI THIEU

Toém st (Penaeus monodon) da tré thanh ddi twong nudi chinh & hau hét cac loai
hinh thuy vuc nudc lg ven bién va la ddi twong tom nudi cé san luong cao nhét
Theo bao céo ciia cuc Nudi trong thily san thugc Bo Nong nghiép va Phat trién
Nong thon (2008) thi dén thang 8 nam 2008, tong dién tich nudi tom toan qubc dat

1 Khoa Thuy san, Truong Pai hoc Can Tho
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603.000 ha, trong d6 c6 589.000 ha tom su. Nghé nudi tom st phat trién nhanh vé
dién tich va tang nhanh vé san luong dan dén nghé san xuit tom si gidng ciing
phat trlen theo. Nam 2005 ca nuéc c6 khoang 4.281 trai san xuét hon 28, 8 ti con
tom glong cung cap cho cac vung nudi (B¢ Thuy san, 2006). Trong san Xuat giong
tom s van dé quan trong nhat 12 chat luong tom st bd me, mot trong nhirng
nguyén nhan chinh s& quyet dinh dén su thanh cong hay that bai cua trai san Xuét
gidng. Hién nay, hau hét cac trai san xuét gibng déu phai 1¢ thudc vao nguon tom
me khai thac ty nhién, mac du mot s trai da st dung nguon tom trong dam dé nudi
vo thanh thuc (Lé Xuan Sinh, 2002). Cac trai san Xuét glong hién nay str dung
phan 16n tdm sG me khai thac tir bién vi c6 mot sé wu diém so voi tom dam nhu
strc sinh san cao hon, qua trinh phat trién cua budng tring tét hon, sé 1an dé nhiéu

on,.... (Chau Tai Tao et al., 2008). Mot trong nhitng yéu té anh hudng dén stc
sinh san va qua trinh phat trién ctia budng tring tom 1a ham lugng protein tao nodn
hoang (PPP). Péi véi giap xac PPP bi e ché boi hormon e ché vitellogenesis
(VIH), mot loai hormon tuyén X trong cuong mat, viéc cit mat c6 anh hudng t6i
su tiét hormon nay nén lam tang qua tinh tong hop PPP (Wilder et al., 1994). PPP
hay con goi la tién protein noan hoang véi thanh phan 1a lipoprotein, c6 & hau hét
tat ca cac dong vat. Tuy nhién, qua trinh hinh thanh, tong hop thi khac nhau. Theo
Okumura et al. (1992) khao sat trén tdom Macrobrachium niponese thy rang su
bién d6i ham luwong PPP trong giai doan sinh san va khong sinh san thu dugc két
qua la trong giai doan khong sinh san khong c6 ham lugng PPP. Vi vay PPP dong
vai trd quan trong trong qua trinh phat trién cta budng trimg va stic sinh san cta
tom. PPP dugc tong hop tir bén ngoai budng trimg va sau d6 duoc dua vao mau va
di vao trong budng trimg (Wilder et al., 1994). Nghién ctu sy thay d6i ham luong
PPP trong sudt qua trinh sinh sdn cta tom su dugc thuc hién nham tim hiéu mbi
quan h¢ gitra chung va qua trinh phat duc va dé tring ctia tom.

2 VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1 Hé thong bé nudi tom me

Bé nudi tom me c6 thé tich 200-L/bé va nudi 1 con/bé, cac bé nudi tom me duoc
két ndi v6i hé thong loc sinh hoc. Vat lidu loc 1a d¢a 1-2 cm. Nude tir bé nudi tom
me chay vao bé loc, nuéc di qua 16p vat liéu loc s& duoc lam sach nhd vao vi
khuan Nitrosomonas va Nitrobacter phat trién trén 16p vat liéu loc (Hinh 1). Mirc
nudc trong bé nudi tdom me 13 0,4 m, bé duoc day kin va khong thay nudc trong
sudt thoi gian thi nghiém ma chi cap thém nudc khi hao hut.
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Hinh 1: H¢ thong bé nudi tom me
2.2 Ngudn nwéc sit dung

Nudc dung nudi tdom me va cho tom dé c6 dd man 30%o (dugc pha tur nguén nudc
6t 80%o 13y tir rudng mudi huyén Vinh Chau, tinh Soéc Tring va nudc may thanh
phd). Nudc sau khi pha duoc xir 1y bang thude tim (KMnOs) & ndng d6 2 mg/L va
chd dén khi nudc trong thi tit suc khi khoang 24 gio dé cac chit lo limg ling
xubng day. Bom 16p nudc trong vao bé khac va xtr Iy lai bang chlorine 30 mg/l
d6ng thoi suc khi manh dén khi hét chlor trong nudc. Nude sau d6 duoc loc qua bé
loc co hoc (vat li¢u loc 1a cat) trude khi stir dung.

2.3 Van hanh bé nudi tém me

Sau khi chuan bi xong bé loc thi dua nudc c6 dd man 30%o da xu 1y vao bé va bét
dau cho hé théng loc hoat dong. Bé duoc bon dam (NH4Cl) nhiam kich thich quén
the vi khuan phat trién va duoc bon thanh 3 dot. Dot 1 bon 1 mg/l NH4CI, 3 ngay
tiép theo bon 2 mg/l va sau 3 ngay tiép bon 4 mg/l. Sau 24 gio néu cac thong sb
TAN va N-NOy tr& vé 0 mg/l thi dat yéu cau tha tom nudi
(Thach Thanh et al., 1999).

2.4 Nguon tom chon thi nghiém

Tom duoc chon 13 tdm khai thac tir bién va tom nudi trong cac ddm quang canh cai
tién co chat lugng tot (tom phung) tai huyén Ngoc Hién tinh Ca Mau. Chon tom
cai co khdi luong tir 190-210 g/con va tom duc co khéi luong khoang 80 g/con.
Tém duoc van chuyén vé Can Tho bang xe 0 t6 trong cac thung x0p, moi thung
chira 3 con tom, suc khi bang may thoi khi nho va thoi gian van chuyén tir 5-6 gio.
Toém me duge xir Iy bang formol & nong dd 200 mg/1 trong thoi gian 30 phit nham
loai bo ky sinh tring bam trén tdm trude khi dua vao bé nudi.

2.5 BO tri thi nghiém

Thi nghiém gom hai nghiém thure 1a tom me thu tur bién va tom thu tir ddm nuodi
quang canh cai tién. M01 nghiém thirc ¢6 5 tom cai. Trong thoi gian nudi phat duc
t6m duoc cho an 13 ¢ muon hon va cho dn theo nhu cau. Khi tom in tot (khoang 2
ngay sau khi mua vé) thi tién hanh cat mat cho dé va thu mau mau phén tich ham
lugng PPP cling nhu dénh gia stc sinh san ctia tom. Tom sau khi dé xong 1 chu ky
thi cho tom me vao bé tom duc dé khi tdm cai 16t x4c thi tom duc giao vy sau do
bat tdm cai ra dé tién hanh cho dé chu ky ké tiép.
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Hinh 2: Thikc {in 1a 6¢ mwon hon cho tdm me in

2.6 Cac chi tiéu theo doi
2.6.1 Déi véi hé théng nuoi tom me

Trong thoi gian nudi phat duc thi kiém tra cac yéu t6 méi truong mdi 3 ngay/lan
gdm nhiét d6 (do bang nhiét ké), pH (do bang may do pH), TAN (dung phuong
phép Indophenol blue), N-NO2  (dung phuong phap 1-naphthylamine), N-NOz
(dung phuong phap salycilate).

2.6.2 Chi tiéu sinh hoc ’ ’ ’
Strc sinh san tuwong doi1 (trimg/tom cai) = s6 lugng trimg/khoi lugng tom (g)

2.6.3 Chi tiéu sinh hoa

Trong giai doan nudi phat duc tién hanh 1y mau ting ca thé trong mdi nghiém
thire va ldy hang ngay dé phan tich ham lugng PPP. Mau duoc liy tir chan bung,
mbi 1an 100 pul bing dng tiém 1 ml r0i dung trong 6ng eppenddoft va giit lanh
bang nudc da trong thoi gian thu mau, sau d6 ly tim & -4°C véi 6.000 vong trong
10 phut rdi lwu gitr lanh & nhiét d6 -80°C cho dén khi phan tich. Plasma protein
phosphate (PPP) dugc phan tich biang phuong phap alkali-labile phosphate.

Hinh 3: Cach ldy mau tém st va trir miu trong nuéc da
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2.6.4 Phuong phdp xir Iy 56 liéu

C‘zic s6 liéu thu thap duoc s€ tinh toan gia tri trung binh, do 1éch chuép, phﬁn tram
bang chuong trinh Excel, so sanh sy khac bi¢t gitra cac nghiém thirc bang phép thu
DUNCAN,... trong chuong trinh SPSS.

3 KET QUA VA THAO LUAN
3.1 Cac yéu t6 méi trudng bé nudi tom me

Céac yéu to moi trudng nhu nhiét do, pH, TAN, N-NOz va N-NOs™ dugc theo ddi
va trinh bay ¢ (Bang 1).

Nhiét do va pH: trong thoi gian thi nghiém thi nhiét d6 va pH cta nude trong cac
bé tom on dinh va dao dong trong khoang thich hop cho su phat trién cua tom
(Bang 1). Nguyén Van Chung (2000) cho rang trong diéu kién nhiét d6 tir 27-31°C
thi tom phat duc c6 ti 1€ dé va ti I¢ nd kha cao. Theo Chin va Chen (1987) va
Ong et al. (1988) thi pH thich hop cho tom phat trién tir 7,5-8,5 (trich dan bai
Pham Van Tinh, 2000).

Pam (TAN, N-NO2 va N-NOs): cic yéu té dam trong sudt thoi gian thi nghiém
ctia hai nghiém thtrc cling nam trong khoang thich hop cho tdm phét trién. Ham
lugng TAN trung binh cta cac nghiém thac tr 0,49-0,55 mg/l; N-NO> la 0,26-
0,29 mg/l va N-NOs tir 15,3-16,6 mg/l. Theo Boyd (1998) va Chanratchakool
(2003) thi ham luwgng TAN thich hop cho nu6i tom la 0,2-2 mg/l. Theo Chin va
Chen (1987); Ong et al. (1988) (duoc trich boi Pham Van Tinh, 2000) thi N-NO2
thich hop cho tom 1a <1 mg/l. Him luong N-NOs™ cao la do tich tu trong bé tir qua
trinh chuyén héa N-NO2 thanh N-NO3z va khong dugc st dung, song N-NOg
khong ddc.

Nhin chung, két qua cho thiy cic yéu tb mdi truong trong qua trinh nudi nam
trong khoang kha thich hop cho tom phat trién va diéu nay néi 1én hé thdng loc
tuan hoan nudi tdom me hoat dong rét t6t trong sudt thoi gian thi nghiém.

Bang 1: Cac yeu t6 moi truwong trong sudt qua trinh nudi

Chi tiéu Nghiém thirc tom dam Nghiém thirc tom bién
Nhiét d6 (°C) Sang 28,8+0,57 28,6+0,32
Chiéu 29,7+0,46 29,3+0,34
pH Sang 8,0+0,11 8.1+0,39
Chiéu 8,1+0,14 8.2+0,11
TAN (mg/L) 0,55+0,31 0,49+0,37
N-NO, (mg/L) 0,29+0,21 0,26+0,15
N-NOs™ (mg/L) 15,3+2.5 16,6+1.92

3.2 Bién dong ham hrong PPP trong mau theo giai doan phat trién ciia budong
tring qua cac lan dé ¢ tom si

3.2.1 Tom si dam

Bang 2 ta thiy trong qua trinh phat trién ctia budng trimg tém st trong dam thi

ham luong PPP tang dan tir giai doan I, dat cuc dai ¢ giai doan IV va giam xu6ng

thap khi dé xong sau do tlep tuc tang 1én ¢ giai doan 11, giai doan III va dat cyc dai
& giai doan IV & lan dé tiép theo. Két qua nay ciing phu hop véi két qua ciia Chen-
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Chun Chen va Shiu-Nan Chen (1993) la khi nghién ctru PPP ¢ tom st cling cho
thiy ham luong PPP gia ting theo su phat trién cta budng trimg. Va ciing phu hop
voi cdc loai gidp xac khac nhu cua, tdm cang xanh. Theo Lee et al. (1996) khi
nghién ctru sy bién dong cua PPP qua cac giai doan phat trién budng tring cua cua
(Callinectes sapidus) thi thay khi budng tring phat trién & giai doan III, IV, V, va
VI thi ham lugng PPP ting dan tir giai doan III dén VI. Theo Wilder et al. (1994)
thi ¢6 sy bién dong cua ham luong PPP trong sudt qua trinh sinh san cua tém cang
xanh, ham luong PPP trong mau tom tang dan & giai doan I, II, IIT va cuc dai ¢ giai
doan IV (trung binh 7,45-80,6 mg/ml) va giam thip & giai doan V.

Bang 2 ciing cho théy ham lugng PPP ¢ giai doan L II cua lan dé 1 va 2 khac biét
khOng c6 y nghia thong ké (p>0,05). Tuy nhién, khac bi¢t c6 y nghia so v6i lan d¢
3 ctia tom sau khi cit mat. O giai doan IV (tdm d¢), Ham lugng PPP cao nhét ¢ 1an
dé thir nhat va giam & 1an dé thi 2 va 3; khac biét c6 y nghia thong ké so voi cac
lan dé con lai (p<0,05). Khi tdm 16t xac dé lai thi ham lugng PPP ¢ giai doan IV
thap hon va khac biét c6 y nghia thong ké (p<0,05) v6i cac lan dé cta tom sau khi
cat mat ngoai trir & 1an dé 3.
Bang 2: Bién dong ham hrgng PPP (LgALP/mg protein) trong qua trinh sinh san ciia tdm

dim qua cac lan dé

Lan dé Giai doan I, IT Giai doan III Giai doan IV

Sau khi cat mat

1 3,37+0,72° 4,41+0,35° 4,95+0,21¢

2 2,69+0,70 4,09+0,26"° 4,72+0,03°

3 1,62+0,372 2,39+0,512 4,40+0,03%®
Sau khi 16t xac

1 1,80+0,192 4,05+0,39°° 4,50+0,08°

2 2,85+0,39%¢ 3,7340,45° 4,27+0,132

3 2,27+0,68% 2,77+0,362 4,51+0,13°

Cic s6 liéu trong cimg mot ¢gt ¢é ciing chi cdi thi khdc biét khéng c6 y nghia thong ké (p>0,05)
3.2.2 Tom su bién

Ciing giéng nhu tom su dam, sy bién dong cua ham lugng PPP tang theo tung giai
doan phat trién ctia budng tring qua cac lan dé, thap nhat 1 & giai doan I, II va cao
nhat 1a ¢ giai doan IV (Bang 3).
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Hinh 4: Ham lugng Plasma protein phosphate (ugALP/mg protein) truéc khi dé clia tom
bién va tém dam
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Nguyén Thi L& Hoa (2009) nghién ctru trén dbi twong luon dong ciing cho thiy
ham luong PPP ting dan theo giai doan phat trién ciia nodn sao, thap nhit 1a & giai
doan I va cao nhat 13 & giai doan V. Tuy nhién, ham luong PPP trong mau tom s
& giai doan IV khong khac biét gitta 4 1an dé sau khi cit mat va lan dé tha nhat cia
tom sau khi 16t xac dé lai. Khac biét c6 y nghia thong ké (p<0,05) vé& ham luong
PPP chi xuit hién & 1an dé thir 2 va 3 sau khi tom 16t xac. Ham luong PPP cao nhét
& lan d¢ thtr 2 sau khi cit mét (8,53+0,19 pgALP/mg protein) khac hon so véi tom
st ddm PPP dat cao nhét 1 & 1an dé thtr nhét (4,95+0,21 pgALP/mg protein).

Bang 3: Bién dong ham lwgng PPP (UgALP/mg protein) trong qua trinh sinh san ciia tdm
bién qua céc lan dé

Lan dé Giai doan I, 11 Giai dian 111 Giai doan IV
Sau cit mat
1 3,60+0,96% 6,01+0,45° 8,16+0,12¢
2 3,85+0,810° 6,55+2,08° 8,53+0,19°
3 3,22+0,40% 7,48+0,86° 8,42+0,22°
4 3,38+0,24% 4,64+0,36% 7,7440,37 b°
Sau 16t xac
1 4,79+0,29¢ 6,84+0,27° 8,34+0,46°
2 3,35+0,25% 4,89+0,69%° 6,63+1,49%
3 3,08+0,222 4,36+0,29° 7,13+0,018

Cic s6 liéu trong cing mot ¢gt ¢é ciing chik cdi thi khéc biét khéng cé ¥ nghia théng ké (p>0,05)
3.3 Twong quan giira ham lwgng PPP va sirc sinh sdn cia tom sd

Bang 4 cho thiy vé6i tom st bién sau khi cat mat c6 thé dé 4 1an trong khi d6 ¢ tom
dam 1a 3 lan. Sau khi 16t xac giao vy so lan dé lai cua ca hai ngudn tom 1a 3 lan. Co
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Hinh 5: Tuwong quan giira ham luwgng PPP va sirc sinh sidn ctia tdm qua cic 1an dé

mdi twong quan gitra ham lwong PPP va sirc sinh san cta ca hai ngudn tom bién va
tom dam. Khi ham lugng PPP cang cao thi strc sinh san cang cao, phuong trinh
trong quan dang tuyén tinh y=303,88x+1890,8 (R?=0,782) (Hinh 5). Sau khi cit
mat thi & tom si ddm ham luong PPP cao nhat & lan dé thir nhat 1a 4,95+0,21
(ugALP/mg protein) tuong Gmg voi stre sinh san 1a 3.571+165 trimg/g tom me va
thip nhit 13 & 1an dé tht 2 sau khi 16t x4c. O tom bién thi PPP cao nhit 1a ¢ 1an thir
2 v&i ham luong PPP la 8,53+0,19 (ugALP/mg protein) va suc sinh san la
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4.603+161 trimg/g tom me. Hinh 4 ciing cho thidy ham luong PPP va stic sinh san
ctia tdm bién cao hon rat nhiéu so voi tdm dam qua tat ca cac lan dé két qua nay
pht hop véi nghién ctru cua Chau Tai Tao (2005) 1a strc sinh san cua tom st bién
ludn cao hon & tom st dam. Vi vy trong san xuat giéng thi cac trai sir dung tom
st bién nhiéu hon tom su dam.

Bang 4. Ham hrgng PPP (ugALP/mg protein) va sirc sinh sin tdm sii bién va tém st dam.

Nguon tom  Lan dé Ham lugng PPP giai doan S6 trimg/g tom me
IV(UgALP/mg protein)
Sau khi cit mit
Tom dam 1 4,95+0,21 3.571+165
Tom dam 2 4,72+0,03 3.522+280
Tom dam 3 4,4040,03 3.093+111
Tom bién 1 8,16+0,12 45984243
T6m bién 2 8,53+0,19 4.603+161
Tom bién 3 8,42+0,22 4.452+160
T6m bién 4 7,74+0,37 4.255+256
Sau khi 16t xac
Tém dam 1 4,50+0,08 3.233+232
Tom dam 2 4,2740,13 3.132+308
Tém dam 3 4,51+0,13 2.952+242
Tom bién 1 8,34+0,46 4.321+141
Tom bién 2 6,63+1,49 4.126+222
Tom bién 3 7,13+0,01 3.728+121

4 KET LUAN VA PE XUAT

4.1

4.2

220

Két luan

Trong qua trinh phat trién cta budng tring ham lugng PPP ting dan tir giai
doan I, dat cuc dai & giai doan IV va giam xudng thap khi dé xong. Trong lan
dé tiép theo PPP tiép tuc tang 1én ¢ giai doan 11, dat cuc dai ¢ giai doan IV va
thoi gian ting ham lugng PPP 1 rat nhanh.

Ham lugng PPP va sirc sinh san cua tom st bién qua cac lan dé déu cao hon &
tom su dam.

C6 sy twong quan gitra ham luong PPP va sirc sinh san cia ca 2 ngudn tom.
Ham lugng PPP cang cao thi strc sinh san cang cao.

Pé xuit

Can tiép tuc nghién ctru ham lugng PPP & cac kich ¢& tom thanh thuc khéc
nhau dé xéac dinh kich c¢& tot nhat cho tom sinh san.

Nghién ciru tim ra phuong phép nham ting ham lugng PPP & tom st dam dé
cai thién strc sinh san.
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