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ANH HUONG CUA HAM LUQNG PROTEIN TRONG THUC AN DEN SU THANH
THUC VA SUC SINH SAN CA SAT SQC (Pangasius macronema)
Nguyén Van Triéu", Bui Minh Tam', Pham Thanh Liém',
Tran Dong Phuong An'?, Tran Ngoc Hoai Nhan'
TOM TAT

Nghién ctiu nhdm danh gid anh hudng ctia ham lugng protein trong thiic an 1én sy thanh thuc va stic sinh san ca
sat soc (Pangasius macronema Bleeker, 1851). Cé thi nghiém la ca b6 me c6 chiéu dai trung binh 1a 20,20 + 1,39 cm/con,
khéi lugng la 78,50 + 18,37 g/con, mét do 40 con/m’ (10 duc va 30 cai). Thi nghiém dugc bé tri v6i 3 nghiém thtic
thiic an c6 mc protein la 30%, 35% va 40% protein, moi nghiém thtic lap lai 4 lan. Thoi gian nuéi vo la 4 thang trong
hé thong tuan hoan. Két qua thi nghiém cho thdy, nghiém thiic thic an 40% protein ca thanh thuc sém hon, ham
lugng vitellogenine dat cao nhét, voi ty 1é thanh thuc dat 53%, hé s6 thanh thuc 1a 0,39%. Trong khi do, stic sinh san
t6t nhat & nghiém thic 35% protein vdi stic sinh san tuyét doi la 3.208 + 2.860 triing/ca thé, stic sinh san tuong do6i
dat 34.121 £ 29.077 triing/kg ca cai. Ham lugng protein chua anh hudng 1én duong kinh cta triing trong thi nghiém
nay. Nhin chung, két qua nghién ctu chi ra ring c6 thé nuéi vo thanh thuc ca sat soc trong hé thong nudi tuan hoan

va su dung thuc an c6 ham lugng protein trong khoang 35 - 40%.

T khoa: Ca sat soc (Pangasius macronema), thtic an, ham lugng protein, thanh thuc, stic sinh san

I. PAT VAN PE

Ca sat soc (Pangasius macronema Bleeker, 1851)
la loai ca nudc ngot thudc giong Pangasius phan bo
kha phé bién trong cac luu vic ctia viing ha nguén
song Mekong (Rainboth, 1996). Déy la loai c6 gia tri
kinh té khd cao trén thi truong, tuy nhién nguon ca
tiéu thu cht yéu dugc thu ti tu nhién, chét lugng con
giong thap ty 1¢ hao hut tii 30 dén 70% (Huynh Vin
btic & Nguyén Pht Hoa, 2020). Mot s6 két qua vé
ddc diém sinh hoc, sinh san cta ca sat soc ngoai tu
nhién da dugc nghién ctiu (Tran Dong Phuong An va
cs., 2023), hé s6 thanh thuc ctia ca cao nhat trong giai
doan tii thang 3 dén thang 8 trong nam, dao dong tu
5,08 dén 7,16% va ddy ciing 1 miia vy sinh san ctia
cd trong tu nhién. Dya trén hién trang va cdc di liéu
vé ddc diém sinh hoc sinh san cta ca trong ty nhién,
viéc nghién ctiu san xuat giong loai nay la cap thiét
nham cai thién chat lugng ciing nhu cht dong ngudén
ca giong han ché phu thudc vao nguén ca ty nhién.
Tuy nhién, trong san xuat giong c4, ty 1¢ thu tinh thap,
chat lugng au trung, ca giong kém, ty 1¢ di hinh cao
6 thé lién quan tryc tiép dén dinh dudng trong thtic
an nudi ca bé me (Pavlov et al., 2004). Ngoai ra, dinh
dudng dac biét 1a protein ctia ca b6 me anh hudng
16n dén chat lugng san phdm sinh duc (tring va tinh
tring), du trung ca ciing nhu stic khoe cta cd b6 me
& hau hét cac loai ca. O giai doan sinh san, nhu ciu

protein ctia dong vat thuy san cao hon so véi giai
doan sinh trudng, vi thé giai doan nay ching can mot
lugng protein cao d€ phat trién tuyén sinh duc (Tran
Thi Thanh Hién & Nguyén Anh Tudn, 2004). Vi vay,
nghién ctiu vé ham lugng protein dén thanh thuc
sinh duc c4 sat soc 1a rat can thiét nham xdc dinh ham
lugng protein thich hgp cho su thanh thuc ca sat soc,
gop phan xay dung cong thtic dn phu hop trong nuoi
v0 cé sét soc.
IL. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vatliéu nghién ciu

Nguon ca bé me: Ca sat soc ¢6 kich ¢d trung binh
chiéu dai la 20,20 + 1,39 cm/con, khéi lugng 1a 78,50
+ 18,37 g/con. Ca dugc khai thac tli tu nhién & cdc
bai cha ctia ngudi dan doc trén tuyén song Hau thudc
quan Thot Not, thanh pho Can Tho. Ca sat soc qua
qua trinh thuin dudng, sau d6 dugc bo tri vao hé
thong bé thi nghiém. Thic dn ché bién st dung cho
thi nghiém dugc san xuét tir Truong Thiy san - Dai
hoc Can Tho. Thi nghiém st dung hé thong tuan
hoan gém 12 bé composite thé tich 1 m* dugc bd tri
trong hé thong mai che va suc khi lién tuc trong sudt
qua trinh thi nghiém.
2.2. Phuong phap nghién ctiu
2.2.1. B0 tri thi nghiém

Thi nghiém gom 3 nghiém thtic dugc bo tri hoan

! Truong Thuy san, Truong Dai hoc Can Tho
2586 Khoa hoc va Cong nghé TP. Can Tho
* Tac gia lién hé, email: nvtrieu@ctu.edu.vn
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toan ngau nhién, cac nghiém thic tuong ting véi 3
mtuc protein (CP) khac nhau trong thtic an (30%,
35%, 40%) c6 cung mtic lipid 7,2%, mdi nghiém thiic
13p lai 4 1an. C4 dugc bd tri vao 12 bé 1 m?, mat do 40
con/bé (10 ca duc va 30 ca cai). Ca dugc tap cho dn
thtic an thi nghiém trong 1 tuan trudc khi bo tri. Thiic

an dugc ché bién tii cac ngudn chinh gébm bot ca, bot
dau nanh, cam, bt thit xuong va bot mi. Thuic an sau
ché bién dugc bao quan & noi kho rdo. Thanh phan
nguyén liéu va thanh phan héa hoc ctia thiic dn dugc
thé hién trong Bang 1.

Bang 1. Thanh phan nguyén liéu va dinh dudng cua thic dn thi nghiém

Nghiém thiic protein (%)
Nguyén liéu* (%)
30 35 40
Bot ca! 15,00 20,00 25,00
Bot d4du nanh? 33,79 39,75 45,36
Cam 22,31 14,72 8,70
B¢t thit xuong® 8,00 8,00 8.00
Bot mi 13,46 9,79 4,94
Dau ca 2,08 1,89 1,69
Dau nanh 2,83 3,32 3,77
Phytase 0,2 0,2 0,2
Calcium phosphate 0,2 0,2 0,2
Vitamin C 0,15 0,15 0,15
Premix* 1,93 1,93 1,93
Vitamin E 0,03 0,03 0,03
BHT (ppm) 0,02 0,02 0,02
Tong 100 100 1000
Thanh phén hoa hoc ctia thiic dn thi nghiém (tinh theo vat chat kho)
Protein (%) 31,50 36,00 40,50
Lipid (%) 7,20 7,20 7,20
NFE (%) 35,21 29,95 24,60
Tro (%) 14,05 14,87 15,78
Xo (%) 2,03 1,98 1,92
Am d¢ (%) 10 10 10
K)/g (%) 18,71 18,85 18,98
P : E (mg/K)) 18,71 21,22 23

Ghi chui: ' Bt cd: bot cd Kién Giang (cong ty Minh Tam, Viét Nam); 2 Bot dau nanh: bot ddu nanh Argentina - cong ty
Quang Diing, Viét Nam,; Cam va dau nanh: céng ty Wilmar Agro Viét Nam; > Bot thit xuong - Cong ty TNHH TMXNK
Minh Hoang Phdt; Bot mi: Cong ty CO phdn Bot mi Dai Phong; Dédu cd: Xi nghiép Thiic dn Chdn nudi Thily san An Giang;
Phytase, Vitamin va Premix - Cong ty DSM; BHT (ppm): Cong ty Thanh My, Viét Nam.

2.2.2. Qudn Iy va thu mau

Cho ca 4n 2 lan/ngay (7h30 va 16h30) véi lugng
thiic an tit 1 dén 1,5% khéi lugng than. Hing ngay
theo doi hoat dong ctia ca, ghi nhan néu c6 ca chét,
siphon bé lang dinh ky 3 ngay/lan, cdp bu nudc & bé
chtia ¢6 suc khi.

Cdc yéu to moi truong: Do nhiét do, ham lugng oxy
hoa tan va pH 2 lan/ngay (7 h va 14 h) & tat ca cac bé
nuoi bang nhiét ké va may do hiéu HANAN.

Cdc chi tiéu thanh phdn héa hoc: phan tich cac

thanh phan héa hoc ctia thtic dn theo phuong phap
AOAC (2000) céac chi tiéu (dugc tinh duya trén vat
chat kho) bao gébm 4m do, protein, lipid, tro, NFE,
x0 va nang lugng dugc do bang mdy do ning lugng
Calorimeter. Trong dé:

- Am do: sy mau ¢ nhiét d6 105°C dén khi khéi
lugng ctia mau khong d6i (24 h). Chénh léch trong
lugng mau trudc va sau khi sdy chinh la 4m d¢.

- Ham lugng protein thd: dugc xac dinh theo
phuong phap Kjeldahl, bao gobm 3 budc cong pha,
chung cét va chuin do.
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- Ham lugng lipid tho: dugc xac dinh qua qua
trinh ly trich mau trong dung dich cloroform néng
trong hé thong Soxhlet. Chat béo la trong lugng phan
thu dugc sau khi ly trich va sdy trong ta sdy (nhiét do
105°C trong 24 h).

- Tro tho: mau sau khi phén tich &m d6 dugc nung
& nhiét do 560°C trong 8 gid cho dén khi mau c6 mau
trang hodc xam.

- Chit x0 tho: xdc dinh bang dung dich thuy phan
trong dung dich axit va bazo. Xo tho 1a phan khong
tan con lai trong 2 dung dich nay.

- Ning luong dugc xac dinh bing médy do
Calorimeter.

Céc chi tiéu huyét hoc va ham lugng vitellogenine:
Mau mdu cé dugc thu & cic thoi diém : mau ban dau
trudc khi thi nghiém thu chung 10 con, sau khi sti dung
thuic dn thi nghiém 2 thang (thu 3 con/bé) va 4 thang
(thu 5 con/bé). Mau ca thu bang kim 1 mL dugc trang
qua heparin. Mau mau dugc cho vao 6ng Eppendorf
1,5 mL va trii lanh trong nudc dd. Mot phan mau
mau dugc stt dung d€ phén tich hong cau, bach cau,
hemoglobin va hematocrit. Phan con lai dugc ly tam
v6i toc do 6.000 vong/phut trong 6 phit, mau huyét
tuong dugc thu va trit 6 -80°C d€ phén tich ham

Khéi lugng tuyén sinh duc (g)

lugng vitellogenine (Vg). Ham lugng vittellogenine
dugc xac dinh bang phuong phdp so mau quang
phé Alkali-labile phosphate (ALP) (Wallace & Jared,
1968) dua trén dudng chudn Phosphorus Standard va
so mau & budc song 660 nm. D€ xac dinh ham lugng
Vg, budc dau can xac dinh ham lugng protein va ALP
c6 trong huyét tuong. Lugng protein trong mau dugc
phén tich theo phuong phap ctia Bradford (1976).
Cong thtic tinh ham lugng Vg:
(¢g ALP/mL huy&t tuong)
~ (mg protein/mL huyé&t tuong)

Cac chi tiéu hong cau, bach cau dugc phan tich
theo phuong phap ctia Hrubec va cong su (2000),
hemoglobin theo phuong phap ctia Harikrishnan va
cong su (2003) va hematocrit theo phuong phép cua
Larsen va Snieszko (1961). Cac chi tiéu huyét hoc thu
va phan tich tai Khoa Sinh hoc va Moéi trudng Thuy
san, Truong Thay san, Trudng Pai hoc Can Tho.

Céc chi tiéu sinh san: mau ca cai dugc thu ngau
nhién bang vot, thu 3 con/bé va tién hanh mé ca dé
quan sat, can do cac chi tiéu dé€ tinh theo cac cong
thic sau:

S6 c4 thanh thuc
Téng s6 ca thu dugc

Ty 1é thanh thuc (%) = X100

Hé s thanh thuc GSI (%) =

Stic sinh san: Mau tring dugc 14y ra tai 3 vi tri
nhu phan dau, phan gitia va phan cudi ctia budng
triing. Suc sinh san tuyét doi (tring/ca thé) (Absolute
fecundity-Fa).

n X Wg
Wm

Fa (triing/cd thé cdi) =

Trong dé: Wg: Khéi lugng buong trimg (g), Wm:
Khéi lwgng mau triing dugc ldy ra dém (g); n: SO triing
ciia mau triing dugc ldy ra dém.

Stic sinh san tuong ddi (tring/kg c4 cai - Relative
fecundity-Fr ).

Fr (trting/kg cé céi) = Fa/W

Trong do: Fr: Siic sinh sdn tuong doi, Fa: Sic
sinh sdn tuyét doi, W: Khoi lugng than cd (kg).

Puong kinh triing dugc xac dinh bang cich thu
30 té bao tring & cac vi tri du, gitia va cudi ctia moi
buong triing, sau d6 dua té€ bao triing 1én kinh hién vi
c6 gan trac vi thi kinh dé xac dinh kich thudc.

2.2.3. Phuong phép xi ly s6 liéu
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Khdi lugng c4 (g)

X 100 (Biswas, 1993)

Cac s0 liéu dugc nhép vao Excel va tinh gia tri
trung binh, d9 1éch chuan phén tich One-way Anova,
va dung phép thir DUNCAN dé tim sy khac biét giira
trung binh cac nghiém thirc voi mitc y nghia o= 0,05.
Sir dung phan mém Excel 2016 va SPSS 22.0 dé tinh
toan.

2.3. Thoi gian va dia di€ém nghién ciiu

Nghién ctiu dugc thuc hién tii thang 5 dén thang
8/2023 tai Trai giong thuy san nudc ngot thudc
Truong Thay san, Truong Dai hoc Can Tho.

III. KET QUA VA THAO LUAN
3.1. Cac yéu td oxy hoa tan, pH va nhiét do

H¢ thong nuoi dugc suc khi lién tuc nén ham lugng
oxy hoa tan luén dugc duy tri > 4 mg/L, ham lugng oxy
nay sé giup hoat dong ctia ca phat trién binh thuong.
Trong qua trinh thi nghiém, ham lugng oxy hoa tan
nam trong khoang thich hgp, dao dong tii 4,98 + 1,02
mg/L dén 5,11 + 1,02 mg/L. Nhin chung, ham lugng
oxy hoa tan nam trong gi6i han thich hgp cho ca nuoi.
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Bang 2. Cac chi tiéu moi truong oxy hoa tan, pH va nhiét do

Nghiém thiic Oxy hoa tan (mg/L) pH Nhiét d¢ (°C)
protein (%) Sdng Chiéu Sdng Chiéu Sdng Chiéu
30 5,06 £ 0,95 5,11+ 1,02 7,24 £ 0,27 7,26 + 0,47 27,92 £3,19 | 29,14+ 1,15
35 5,04 £ 0,97 5,10+ 1,03 7,29 £ 0,35 7,30 £ 0,52 27,84 £3,04 | 29,18+ 1,28
40 4,98 + 1,02 5,02 £ 1,08 7,27 £ 0,32 7,33 £ 0,35 27,68 £3,06 | 29,12+ 1,06

Ghi chui: S6 liéu thé hién gid tri trung binh do léch chudn.

Trong qua trinh thi nghiém, pH c¢6 xu huéng giam
vé cudi vu nudi. Trong thai gian thi nghiém, pH dugc
theo doi thuong xuyén. Khi pH gidm, NaHCO, duoc
bo sung d¢ duy tri pH ¢ muc thich hop. Nguyén nhan
1 do trong bé nudi, vi khuén nitrate hoa hip thy HCO,
dé chuyén héa NH4* thanh NO, 1am d¢ kiém va pH
giam. Mat d§ nudi cang cao thi ham lugng NH4* cang
cao va qua trinh chuyén héa s€ tiéu thu HCO, cang
nhiéu lam cho d¢ kiém va pH gidm nhiéu hon. Nhiét

do dao dong khong 16n. Trong qua trinh thi nghiém,
nhiét d§ trung binh dao dong trong khoang 27,92°C
vao budi sang va 29,14°C vao budi chiéu.
3.2. Cac chi tiéu huyét hoc

Két qua ti bang 3 cho théy, s6 lugng trung binh
ctia hong cau, hemoglobin va hematocrit & ca sat soc
c4ila 3,76 +0,75 x 10° TB/mm?, 11,52 + 1,10 g/100 mL)
va 47,74 +5,01%.

Bang 3. Céc chi tiéu huyét hoc ciia ¢4 & cac nghiém thirc thirc 4n thi nghiém

Cac chi tiéu huyét hoc Nghiém thiic Bit d4u thi nghiém Lan1 Lan 2
30% 3,76 £ 0,75 3,15+0,31* 3,34 + 0,50*
H@ng cau (x 10 TB/mm?) 35% 3,11 £0,47* 2,96 £ 0,86*
40% 3,01 £0,43° 2,92 £+ 0,46*
30% 11,52 £ 1,10 11,16 £ 1,69* 11,83 £1,45*
Hemoglobin (g/100 mL) 35% 11,39 £ 1,20* 12,27 £ 1,14*
40% 11,30 + 1,84* 12,71 £ 1,672
30% 47,74 £ 5,01 46,71 £ 491* 47,2 £ 7,27*
Hematocrit(%) 35% 47,61 + 3,552 49,00 + 6,11*
40% 45,94 + 7,54* 49,11 £ 6,91

Ghi chii: S liéu trinh bay la trung binh + dj léch chudn. Ky tw in thiwong giong nhau trong ciing mot cot thé hién
sw khdc biét khong co ¥ nghia thong ké giita cdc nghiém thirc & mikc p < 0,05.

Nhin chung, cac chi tiéu nhu s6 lugng hong
cau, hemoglobin va hematocrit & ca sat soc cao hon
mot s6 loai cd da tron khac & cung giai doan nhu
ca tra (Pangasianodon hypophthalmus), ca tré phi
(Clarias gariepinus) (Adeyemo et al, 2008). Trong
thi nghiém nay, qud trinh nudi v6 thanh thuc anh
hudng dén mat do hong ciu trong mau. Cu thé,
s0 lugng hong cdu giam dang ké sau 2 thang nuoi
v6 (Ian 1), lan luot 1a 3,15 + 0,31 x 10° TB/mm?,
3,11 +0,47x10° TB/mm?>va 3,01 + 0,43x10° TB/mm”
& cac nghiém thic 30%, 35% va 40% ham lugng
protein. Nguyén nhén c6 thé 1a do & cac giai doan
nay, ca can nhiéu ning lugng, vi vdy ca tang cuong
van dong bat mai dé tich lay chét dinh dudng, chuyén
hoa thanh san phim sinh duc nén lugng té€ bao hong
cau tang lén dang ké. Khi tich laty du chét dinh dudng
phuc vu cho qué trinh chuyén hoéa thi lugng té bao

hong cdu trong méau tuong d6i 6n dinh (Lé Qudc Viét
va cs., 2012). Tuong ty, & giai doan VI, cd bat dau tang
cuong van dong bat moi dé€ tich lity chat dinh dudng
phuc vu cho qua trinh chuyén hoa tai tao noan hoang.
Trong nghién ctiu nay két qua vé chi tiéu mau ciing
phu hgp véi cac chi tiéu vé sinh san, cho thay tuyén
sinh duc cta cd dang chuyén hoa ti giai doan II 1én
giai doan IIL, IV.

Bang 4. Ham lugng vitellogenine (ug ALP/mg protein)

Nghiém thiic | Piu vao Lan1 Lan2
30% 55+1,7% | 43+0,80*
35% 42+1,2 59+2,2* | 5,0%+0,34*
40% 9,6 +1,7° | 4,70 + 1,60°

Ghi chui: SO liéu theé hién trung binh + dg léch chuan. Ky tw in
thwong (a, b) giong nhau trong ciing mét cot thé hién st khdc biét
khéng c6 ¥ nghia thong ké giita cdc nghiém thire & mike p < 0,05.
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Thanh phén dinh duéng trong khiu phan cling
anh huéng dén mot so chi tiéu mau 6 ca (Adeyemo et
al., 2008; Nasir et al., 2013). O ca chép, s6 lugng héng
cdu gia ting theo ham lugng protein trong kh&u phan
thiic an (Nasir et al.,, 2013). Két qua tuong tu ciing
dugc tim théy trén cd tam Seberia (Acipenser baeri),
khi mat do hong cau & nghiém thtc cho an 46% do
protein cao hon so véi nghiém thiic 30% protein
(Docan et al., 2011). Tuy nhién, trong thi nghiém nay,
cac chi tiéu mau nhu mat do hong cau, hematocrit
va hemoglobin khong thay d6i dang ké gitia cac khdu
phan khac nhau. Nguyén nhan c6 thé1a do ham lugng
protein trong khdu phan hodc thoi gian thi nghiém
chua da anh hudng dén cac chi tiéu nay.

Ham lugng vitellogenine ctia ca sit soc ¢ dau
thi nghiém la 4,2 + 1,2 (ug ALP/mg protein), cao
hon khi so v6i mét s6 loai ca khic nhu ca doi dit
(Liza subviridis), luon dong (Monopterus albus) (Lé
Qudc Viét va cs., 2012; Nguyén Thi Lé Hoa, 2009).
Vitellogenine la tién chat chinh ctia cac protein
trong long dé tring, dugc tich liy duéi dang chat
dinh dudng d€ phat trién phoi ctia cac loai thuy san
dé triing (Hiramatsu et al., 2002). O ca dsi dat (Liza
subviridis), ham lugng vitellogenine ting dan theo su
phat trién ctia tuyén sinh duc va dat gia tri cao nhat
& giai doan III, giam dan & giai doan IV va sau khi ca
tham gia sinh san (L& Quoc Viét va cs., 2012). biéu
nay cho thdy qua trinh tich lity noan hoang da hoan

thanh & giai doan III, IV. Trong thi nghiém nay, ham
lugng vitellogenine tang dan sau hai thang nu6i vo
(lan 1), dao dong khoang 5,5+ 1,7; 59+ 2,2;9,6 + 1,7
(ug ALP/mg protein) & cac nghiém thtic 30%, 35% va
40% protein. Két qua nay cho thdy c6 sy tich liiy noan
hoang & cd sit soc sau khi 2 thang nu6i v6. Thém vao
do, ca dugc nudi 6 nghiém thiic 40% protein c6 ham
lugng vitellogenine cao nhat, cho thay protein trong
khéu phén c6 anh hudng dén qua trinh nuéi vo & loai
c4 nay. Diéu nay ciing phu hop véi két qua vé ty 18
thanh thuc va hé s6 thanh thuc duogc trinh bay bén
trén, nghiém thirc 40% protien c6 ty I¢ thanh thuc va
hé s6 thanh thuc cao hon hai nghiém thirc con lai. O
cd bo (Pelteobagrus fulvidraco), ham lugng vitteline
ting dan theo ham lugng protein trong khiu phan,
tli 34% dén 49% (Chen et al., 2022). Tuy nhién, ham
lugng vitteline trong huyét tuong lai giam khi két thuc
thi nghiém (lan 2), ddc biét la & nghiém thic c6 ham
lugng protein cao nhét trong khau phan. Theo Lé
Qudc Viét va cong su (2012), ham lugng vitellogenine
sé cao nhat khi tuyén sinh duc ca céi & giai doan III
va giam & giai doan IV. O c4 sat soc, sau khi nuéi vo
2 thang, tuyén sinh duc cé cai phan l6n dang chuyén
dan ti giai doan II sang giai doan III, va ca dugc nudi
v6i khdu phéan protein 40% thi tuyén sinh duc dang
chuyén dan tu giai doan III sang giai doan IV. Khi két
thuc thi nghiém, tuyén sinh duc cta ca 6 thé chu yéu
¢ giai doan IV nhung & nghiém thtic 40% protein.

Bang 5. Ham lugng vetillogenine cua ca sat soc theo cac giai doan phat trién
cua tuyén sinh duc véi ham luong dam khac nhau

Vitellogenine (ug ALP/mg protein)
Nghiém thiic
Giai doan 11 Giai doan 111 Giai dogn IV
30% 4,05 + 1,434 5,95 + 0,64*
35% 4,27 +1,58* 7,92 + 0,488
40% 4,39 + 1,75 8,19 + 0,80"" 11,01 + 1,65

Ghi chii: S0 liéu thé hién trung binh + do léch chuan. Ky tw in thuong (a, b) vd‘in hoa (A, B, C) giéng nhau thé hién sw
khac biét khong co y nghia giita cdac nghiém thirc trong cung giai dogn phat trién cia TSD; va giita cdc giai dogn phdat
trién ciia TSD trong ciing nghiém thirc & mikc y nghia p < 0,05.

Ham lugng vitellogenine trong huyét tuong ca sat
soc cdi tang theo lugng protein b sung vao thiic an
dong thai cling ting theo su phat trién ctia tuyén sinh
duc (Bang 5). Ham lugng vitellogenine khi tuyén sinh
duc & giai doan II cuia ca 3 nghiém thtic 30% CP, 35%
CP va 40% CP dao dong tii 4,05 dén 4,39 (ug ALP/
mg protein), khong co su khac biét thong ké gitra cac
nghiém thtre. Khi tuyén sinh duc phat trién dén giai
doan III, ham lugng vitellogenin ting r6 theo mtic
b6 sung protein trong thuic én, tit 5,95 (ug ALP/mg

100

protein) & nghiém thirc 30% CP dén 7,92 (ug ALP/mg
protein) & 35% CP va dat cao nhét ¢ nghiém thirc 40%
CP v6i 8,19 (ug ALP/mg protein). O giai doan III, ham
lugng vitellogenin cua nghiém thirc 35% CP va 40%
CP cao hon c6 ¥ nghia thong ké so véi nghiém thirc
30% CP (p < 0,05). Trong cung nghiém thtic, ham
lugng vitellogenine ctia cd sat soc cling gia tang theo
sy phat trién ctia tuyén sinh duc. O nghiém thiic 30%
CP va 35% CP, ham lugng vitellogenin ting ti giai
doan II dén giai doan III, khong phat hién dugc tuyén
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sinh duc & giai doan IV. Tuyén sinh duc & giai doan
IV chi xuét hién & nghiém thtc 40% CP, 6 nghiém
thtic nay vitellogenine gia ting c6 y nghia (p < 0,05)
ti giai doan II dén giai doan IV (tli 4,39 dén 11,01
HgALP/mg protein). Két qua nay cho théy khi b
sung lugng protein cao 40% CP vao thiic an trong qua
trinh nudi vo sé gitp ca tang tich liy vitellogenin diéu
nay c6 nghia la ca thanh thuc t6t hon. Vitellogenine 1a
protein noan hoang nén dugc sti dung nhu chi s6 sinh
hoa d€ danh gia su thanh thuc cta ca cai (Heppell &
Sullivan, 1999). Su tuong quan thuén gitia ham lugng
vitellogenin trong huyét tuong & ca sat soc véi cac
giai doan phat trién cta tuyén sinh duc cling tuong
tu vo6i phat hién ti cac nghién ctu trudc day trén ca
Rhombosolea tapirina (Sun & Pankhurst, 2004), ca ma
(Mycteroperca microlepis) (Heppell & Sullivan, 1999),
trén luon dong (Nguyén Thi Lé Hoa, 2009), trén ca
doi (Lé Quéc Viét va cs., 2012).

3.3. Cac chi tiéu sinh san

Ty 1é thanh thuc sau khi nudi vo trong thi nghiém ¢
su khac biét, trong d6 & nghiém thtic 35% CP ca co ty 1¢
thanh thuc thdp nhét vé6i 11,76% va cao nhét & nghiém
thiic 40% CP véi 52,94%, doi véi nghiém thiic 30% CP
1a21,43%. Két qua ty 1¢ thanh thuc ctia cac nghiém thtic
trén cho thdy ca cai c6 budng triing giai doan IIL, IV con
thap, nguyén nhan c6 thé1a do ca con 6 do tudi thap.

Bang 6. Cac chi tiéu sinh san ctia ca

Chi tiéu Nghiém thiic (%) Protein

sinh sén 30 35 40
Ty 1é thanh
thue g%) 21,43 11,76 52,94
Heso thanh 151 011 ] 032+0,13 10,39 £ 0,29
thuc (%)

Hé s6 thanh thuc ctia cd sat soc c6 khac biét
khong 16n gitia 3 nghiém thtc. Trong d6, nghiém
thiic 40% CP ca cb hé s6 thanh thuc cao nhét 0,39%
so v6i 2 nghiém thtic con lai, thap nhat véi nghiém
thiic 30% CP c6 hé s6 thanh thuc 0,27%. So vdi két
qua cua Tran Dong Phuong An va cdng su (2023), hé
s6 thanh thuc cao nhét ctia ca sat soc ngoai tu nhién
1a 7,16% thi hé s6 thanh thuc ca cta cac thi nghiém
con thip. Nguyén nhan cta sy khac biét trén c6 théla
do ca trong thi nghiém dugc cung cap thiic an day du
ca dang phat trién vé khoi lugng than, tuyén sinh duc
thi dang c6 su chuyén hoa gitia cac giai doan nén hé
s6 thanh thuc trong thi nghiém van con thap.

Két qua bang 6 cho thay, stic sinh san trung binh
tuyét doi ctia nghiém thic 35% CP cao nhat (3.208
+ 2.860 triing/ca thé) tuong ting v6i khéi lugng than
(191,55 + 22,90 g) va khoi lugng triing (1,105 + 0,43
g). Stic sinh san tuong doi 6 nghiém thtic 35% CP cao
nhat (34.121 + 29.077 tring/kg ca céi) va thap nhat
nghiém thtic 30% CP (10.842 + 9.443 trling/kg ca cai).

Bang 7. Stic sinh san tuyét doi va tuong doi ctia ca sat soc

" , Khdi lugn Khdi lugn, SSS tuyét ddi SSS tuong doi
Nghi¢m thic thin (;';) ) tring ('g)g (trl’ing/yc'é thé) (tring/kg fé cai)

30% CP 151,05 £ 10,88 0,82 £ 0,63 1.646 + 1.444 10.842 +9.433
35% CP 191,55 £ 22,90 1,105 = 0,43 3.208 £ 2.860 34.121 £29.077
40% CP 113,83 £ 29,95 0,67 £ 0,58 1.329 £ 1.123 11.835 £ 10.781

Ghi chii: 86 ligu thé hién gid tri trung binh do léch chudn.

Nguyén nhén stic sinh san ctia nghiém thtic 40%
CP thap hon nghiém thtic 35% CP la do ca cai trong
nghiém thic dang trong thoi gian chuyén tu giai doan
I 1én ITI va III 1én IV nén s6 triing trong budng triing
thap. So véi két qua ctia Tran Pong Phuong An va
cong su (2023), stic sinh san tuyét doi dao dong tu
550 dén 21.395 triing/ca thé (trung binh 6.007 + 4.484
triing/ca thé) va stic sinh san tuong déi la 161.000 +
71.000 triing/kg ca cai, mau ca sat soc dugc thu ti
ty nhién cho théy stic sinh san trong thi nghiém con
thdp. Nguyén nhén c6 thé la ca trong thi nghiém c6
khoi lugng than 16n va tuyén sinh duc chua phat trién
hét do d6 tudi ca con thdp nén stic sinh san con thép.
DPbi voi ca 16 phi (Oreochromis niloticus) hiéu qua

sinh san cuia ca tang khi dugc cho an thiic én c6 ham
lugng protein t6i mtic 50% (Santiago et al., 1983) va
muc t6i uu ti 25 dén 30% (De Silva & Radampola,
1990). Trong khi d6, (Wee & Tuan, 1988) cho rang stic
sinh san cao hon ctia ca ro phi dat dugc khi ham lugng
protein & muic 20, 27,5 va 35%. Trong nghién ctiu nay,
s0 lugng triing trong moi lan dé c6 xu hudng gia tang
khi ting ham lugng protein. Ca cdi cho an thtic an
chtta 50% protein cho s6 lugng triing nhiéu nhat. Két
qua nay tuong ting véi cac nghién ctiu trén ca me hoa
Aristichthys nobilis (Santiago et al., 1991). Trai lai, ca
16 phi cho an thtic dn chita protein tii 20 dén 50% cho
s0 lugng trung binh trong méi lan sinh san khac nhau
khong c6 y nghia thong ké (Santiago et al., 1983).
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Bang 8. Buong kinh trung ca ¢ tung vi tri

Puwong kinh trirng ca sat sgc & tirng vi tri cia TSD (mm)
Nghiém thuc 3 -
Dau Giiia Cuoi Trung binh
30% CP 0,76 + 0,21* 0,77 £ 0,21* 0,87 +0,11* 0,80 + 0,19
35% CP 0,84 +0,12° 0,83 + 0,09° 0,88 + 0,14° 0,85 +0,12°
40% CP 0,86 + 0,14° 0,88 £0,11° 0,92 £0,11° 0,89 +0,12°

Ghi chit: $6 liéu thé hién trung binh £ dg léch chudn. Ky tw in thuong (a, b) giong nhau trong ciing mét cot thé
hién sy khdc biét khong co y nghia thong ké giita cac nghiém thirc ¢ mirc p < 0,05.

Két qua bang 7 cho thdy, duong kinh trung binh
dao dong tur 0,80 + 0,19 dén 0,89 + 0,12 mm, dong
thoi khong cé su khac biét duong kinh triing gitia cac
nghiém thtic st dung ham lugng protein khac nhau
(p < 0,05). Gia tri protein khac nhau chua cho thiy
anh huéng dén duong kinh triing ctia ca sat soc. Theo
Dadgar va cong su (2020) khi nghién ctu trén ca c6
soc (Macropodus opercularis) st dung thiic an c6 ham
lugng protein & cac muic khac nhau ciing nhén dinh
rang gid tri protein khong lam thay déi duong kinh
triing. Giai thich cho su khong khac biét do, tac gia
cho rdng c6 thé tring ctia ca da dat duong kinh ti da.
IV. KET LUAN

Ca sat soc nuoi vo trong hé thong tuén hoan véi
nghiém thtic 40% protein cho ty 1¢ thanh thuc 53%.
Stic sinh san tuyét doi dat cao nhat 3.208 triing/ca thé
& nghiém thic 35% protein. Ham vitellogenine trong
huyét tuong & sau 2 thang nuoi vo nghiém thtic 40%
protein dat cao hon nghiém thtic 30% va 35% protein.
Nhu véy, nén nudi vo cé sat soc bang thiic &n ¢6 ham
lugng protein tii 35 - 40%.
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Effects of dietary protein content in food on maturation and fecundity
of long barbel catfish (Pangasius macronema)

Nguyen Van Trieu, Bui Minh Tam, Pham Thanh Liem,
Tran Dong Phuong An, Tran Ngoc Hoai Nhan

Abstract

The study aimed to evaluate the effect of dietary protein content on the maturation and fecundity of long barbel
catfish (Pangasius macronema Bleeker, 1851). Wild broodstocks in the study with an average length of 20.20 +
1.39 cm/individual and weight of 78.50 + 18.37g/individual were stocked in circulation system, density of 40 fish/
m?® (10 males and 30 females). The experiment was arranged with 3 feed treatments of 30%, 35% and 40% protein
and 4 replications. The rearing period was 4 months in a recirculating system. The experimental results showed
that the treatment with 40% protein feed, the fish matured earlier, the vitellogenine content reached the highest,
with a maturity rate of 53%, the maturity coefficient was 0.39%. Meanwhile, the best reproductive performance
was observed in the 35% protein food treatment, with an absolute fecundity of 3,208 + 2,860 eggs/fish and a
relative fecundity of 34,121 + 29,077 eggs/kg female fish. The protein content did not affect the egg diameter
in this experiment. Overall, the research results indicate that long barbel catfish can be successfully reared in a
recirculating system using feed with a protein content of 35-40%.
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