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TOM TAT

Ludn trung Brachionus plicatilis la nguoén thirc an quan trong trong
san xudt gzong thiyy san. Nghién ciru ndy dwgc thuc hién nham xdc
dinh phan tram thu hoach t6i wu trong nudi sinh khoi ludn tring
Brachionus plicatilis dé dat san lwong va kha ndng phuc hoi quan thé
cao nhat cho mé nuéi. Ludn tring dwoc cho an bang men banh mi két
hop vdi thirc an Selco S. Parkle (INVE, Bi) va bé sung probiotic moi
ngay. Thi nghiém gom 4 nghiém thirc: khéng thu hoach (NT1-PC), thu
hoach 10% (NT2-10), thu hoach 20% (NT3- 20) va thu hoach 30%
(NT4-30), moi nghiém thirc duoc lap lai 3 lan. Két qud cho thay su
tang triecng vé mdt do ludn tring, kha ning phuc hoi quan thé ludn
trung bi anh hwong boi phan tram thu hoach luan trung. Mat do va
toc dé tang trweong quan thé tot nhdt dwoc ghi nhdn & nghiém thire thu
hoach 10% (NT2-10) voi mdt dé dat cuc dai la 893,3+126,6 ca thé/mL,

cao gdp 3 lan so véi nghiém thikc khéng thu hoach. Két qua khang dinh
viée dp dung ty 1é thu hoach hang ngdy la can thiét dé t6i wu hoa san
luong ludn trung Brachionus plicatilis.

Tir khéa: Brachionus plicatilis, ludn tring, men banh mi, phan tram
thu hoach, san luong

ABSTRACT

The rotifer Brachionus plicatilis is an important live food in
aquaculture seed production. This study was carried out to determine
the optimal harvest percentage in biomass culture of the rotifer
Brachionus plicatilis in order to achieve the highest production and
population recovery capacity. The rotifers were fed baker’s yeast
combined with the rotifer feed Selco S. Parkle (INVE, Belgium), and a
commercial probiotic was added daily. The experiment consisted of
Sfour treatments: no harvest (NT1-DC), 10% harvest (NT2-10), 20%
harvest (NT3-20), and 30% harvest (NT4-30), each with three
replicates. The results showed that rotifer density growth and
population recovery were strongly affected by the harvest percentage.
The highest density and population growth rate were recorded in the
10% harvest treatment, with a peak density of 893.3 + 126.6
individuals/mL, which was three times higher than that of the no-
harvest treatment. These results confirm that applying a daily harvest

rate is necessary to optimize the production of Brachionus plicatilis.
Keywords: Brachionus plicatilis, baker’s

percentage, production, rotifer

yeast, harvesting
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1. GIOI THIEU

Luan trung Brachionus plicatilis dang dugc nudi
va st dung trong san xuat giéng ctia hon 60 loai c4
bién va 18 loai giap xac (Nagata, 1989), vi ching c6
kich thudc nho, boi 16i cham chap, sdng lo limg va
déc biét day la loai an loc khong chon lwa nén c6 thé
dugc giau hoa bang cac chat dinh dudng hay khang
sinh dé dwa vao co thé au tring cac loai thuy san
(Lubzens et al., 1989). Mat d6 quan thé luan tring
dao dong manh trong cac ao hd ty nhién (Eckert &
Walz, 1998), nhung trong phong thi nghiém chiing
c6 duong cong tang trudng hinh chir S (Yoshinaga
etal., 2001). Bén canh d6, viéc sinh san v tinh cua
ching tao ra mot quan thé gidng nhau vé mat di
truyen Luén tring c6 vong doi ngén trung binh tir
3,4 dén 4,4 ngay khi & nhiét d6 cua moi truong sdng
la 25°C (Dhert, 1996).

Trén thuc té, luan tring 13 mot loai thire an tuoi
song dugc ua chudng vi kich ¢& ciia chung pht hop
v6i ¢ miéng ciia con non cho hau hét cac loai ca
bién, c6 thé nudi & mat do cao, kha nang chiu dung
v6i nhiét d¢ va d6 man rong (Lubzens et al., 1989;
Dhert, 1996). Theo Dhert et al. (2001) thi ludn trung
dugc nudi voi nhidu quy md khac nhau, tuy thudc
vao diéu kién va nhu cau st dung, nén c6 thé nuoi
mé, nudi ban lién tuc va nudi thdm canh. Trong qua
trinh nudi luan trang Brachionus plicatilis (B.
plicatilis), ngoai cac yéu t& anh huong dén ting
truong quan thé nhu moi truong hay thirc an thi mat
d6 quan thé ciing 1a mot yéu td quan trong anh
hudng dén ting truong va ning suét dat dugc. Theo
Sarma and Nadini (2019) thi toc do ting truong
quan thé luan trang phu thudc 16n vao méat d6 quan
thé; do vay, viée kiém soat quan thé & mat do thich
hop gitp quéan thé luan tring ting trudng tot trong
qua trinh nudi (Navarro & Yufera, 1998; Hindioglu
& Serdar, 2001). Trong nu6i mé luan trang thi moi
truong nudi khong dugc thuong xuyén thay mdi,
nén khi méat d luan trung gia tang hay sau khi nuoi
mot thoi gian, cac san pham thai va thirc an du thira
(déc biét 1a men banh mi va thirc an nhéan tao) da tao
nén nhiéu chat can lo limg trong nudc va lam chét
luong nudce suy giam nhanh két qua mé nudi suy tan
(Toi et al., 2021; Kagali et al., 2023). Nhiéu thap
nién gan day, viéc str dung prOblOth nham gitp cai
thién ting truong ddi twong nudi thity san di duoc
nghién cuu. Theo Tinh et al. (2006) thi probiotic
khong chi 1a ngudn dinh dudng cho luan tring ma
con c6 chirc nidng cai thién tang trudng cia luan
trung. Loka et al. (2016) cho rang Bacillus spp. va
vi khuan nitrat hoa co chitc ning cai thién moi
truong nudc nudi va cai thién tang truong luan tring
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Brachious plicatilis, ting truong quan thé luén tring
¢6 cai thién khi nudi tang sinh v6i thé tich 1on trong
didu kién bén ngoai phong thi nghiém. Hon nita,
trong nu6i me thi viéc thu hoach khong hop 1y co
thé lam giam mat do quén thé nhanh chong gay anh
huéng dén kha nang sinh san va phuc hoi ‘quan thé.
Mic du c6 nhidu nghién ctru vé cac yeu t6 anh
huéng dén sinh truong va sinh san quan thé nhung
viéc nghién ctru vé phén tram mat do quﬁn thé dugc
thu hoach van con kha han ché. Viéc duy tri mat do
quéan thé luan tring & mic tdi uu c6 thé giup quan
thé ting truong va dat ning suat tot nhat, t6i wu hoa
quy trinh nudi va nang cao hiéu qua san xuét. Vi vy,
nghién ctru nay dugc thuc hién.

2. PHUONG PHAP NGHIEN CUU
2.1. Thoi gian thuc hién va dia diém nghién
ciru

Thoi gian thyc hién: Tir thang 9/2025 dén thang
12/2025 tai Phong thi nghi¢m Thirc an ty nhién
thuéc Khoa Sinh hoc va Moi truong Thiy san,
Truong Thiy san, Pai hoc Can Tho.

2.2. Vit liéu nghién ctru

Dung cu va thiét bi sir dung: bé composite S0L
nudi luan tring, ludi loc (50 um), kinh lip ndi
(Olympus SZ61) quan sat mau, may do pH, may suc
khi cung cdp oxy cho luén tring, pipet, can dién tir
st dung can thic an, dia Petri ¢6 ké vach mm chira
mau xac dinh mat do luan tring va cac dung cu khac.

2.3. Ngudn nuéc

Ngudn nude ngot 1a nudc maay thanh phd va
nude 6t (100 %o) tir viing bién Bac Liéu va dugc khur
tring bang chlorine (50 mg/L), suc khi lién tuc trong
07 ngay. Nudc duge st dung cho nudi luan trung c6
d6 man 1a 30 %o duoc pha tir 2 nguén nudce trén. Sau
d6, ham lugng clo tdn du duogc kiém tra bé‘mg chét
chi thi kali iodide (KI). Nudc khong chira clo ton du
duoc st dung cho nudi luan tring.

2.4. Ngudn luén trung

Luan trung B. plicatilis dugc cung cap tir Phong
thi nghiém Thtrc an ty nhién, Khoa Sinh hoc va Moéi
treong Thuy san, Truong Thuy san, Pai hoc Can
Tho.

2.5. Thikc dn

Men banh mi (Saccharomyces cerevisiae) hi¢u

07 mau (Trung Qudc). Thirc 4n luan tring Selco S.
Parkle (INVE, Bi)
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Bang 1. Thanh phin dinh dudng trong thirc in
ludn trung Selco S. Parkle (INVE, Bi)

Thanh phin Lugng

Am d¢ 5%
Protein tho 39%

Tro tho 5%
Lipids tho 12%

Xo tho 1%
Phosphorus 1%
Vitamin A 500.000 IU/kg
Vitamin D3 50.000 TU/kg
Vitamin E 3.600 mg/kg
Vitamin C 4.000 mg/kg

Antioxidants  Ethoxyquin, BHA, propylgallate
> ©3HUFA 17 mg/g dwt
DHA/EPA 3

2.6. Probiotic

Probiotic thuwong mai “Vimedim-Subtyl” cta
cong ty Vemedim (Can Tho) dugc sir dung. Trong
1 kg Vimedim-Subtyl c6 chira: Bacillus subtilis 10°
CFU va chit mang (lactose) bd sung vira du 1 kg.

2.7. BH tri thi nghiém

Luan trung B. plicatilis dugc nudi trong bé
composite 50 L chira 40 L nude & d6 mén 30 %o. Thi
nghiém duoc bb tri trong phong, mat dé nudi 1a 200
ca thé/mL, bé nuodi dugc suc khi lién tuc va chiéu
sang 24/24. Luan tring dugc cho in hon hop thire
an két hop 1a 25% men banh mi + 75% Selco S.
Parkle (Tan, 2025). Probiotic dugc bd sung cho cac
bé nuéi ludn tring mdi ngay véi lwong 0,05 g trong
duong 1,25 g/m?® (theo khuyén céo cua nha san
xuét). Ttr ngay nudi thir 2, ludn tring duoc tién hanh
thu hoach véi luong 14 10%, 20% va 30% quan
thé/ngay (twong duong véi 10%, 20% va 30% thé
tich nudc trong bé nuoi). Sau khi thu, nuéc duoc loc
qua luéi ¢6 kich thudc mat ludi 50 pm dé thu luén
trung va nudc nudi dugce tra lai bé nuodi dé gilr
nguyén thé tich ciing nhu chat lugng nudc trong bé
nudi. Tang trudng mat dd quan thé va nang sudt luan
trung & ba nghiém thirc nay dugc so sanh véi
nghiém thirc khong ap dung thu hoach dinh ky trong
qua trinh nudi, chi thu hoach hoan toan vao cudi chu
ky nuoi (d6i chimg), mdi nghiém thirc dugc lap lai
03 lan. Cac nghiém thirc dugc bd tri nhu sau:

Nghiém thuce 1 (déi’ ching): Thu hoach 100%
vao ngay nudi thu 7 (viét tat [a NT1-DC).

Nghiém thirc 2: Thu hoach 10% quan thé/ngay
(thu theo thé tich nudi, vi bé nuodi luan trung dugc
suc khi manh nhdm gitp luan trang phan bb déu
trong nudc trude khi thu) tir ngy 2 dén ngay 6, thu
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hoach 100% vao ngay nudi thir 7 (viét tat 1a NT2-
10)

Nghiém thtre 3: Thu hoach 20% quéan thé/ngay
tr ngay 2’dép ngay 6, thu hoach 100% vao ngay nudi
thar 7 (viet tat 1a NT3-20)

Nghiém thtre 4: Thu hoach 30% quéan thé/ngay
tr ngay Z’dép ngay 6, thu hoach 100% vao ngay nudi
thar 7 (viet tat 1a NT4-30)

Thoi gian thi nghiém dugc thuc hién trong 07
ngay.
Cham s6c va quan ly thi nghiém:

Nudc nudi luan tring duoc duy tri trong sudt qua
trinh thi nghiém. Luén tring dugc cho an 4 1an/ngay
(7:00; 11:00; 15:00 va 19:00). Luwong thirc an cho
luan trung st dung trong ngay tang hay giam phu
thudc vao mat ¢ luén trung va duoc tinh trong ngay
theo cong thuc dugc xudt ban bai Ngoc
va ctv. (2017):

m (g) = 0,0168 x D**15x V
Trong d6:

m la lugng thure an cho luan trung cho an trong
I ngay (g),

D la mat d6 luan trung (ca thé/mL),
V 1a thé tich bé nuéi (L).

2.8. Thu thip va phén tich s6 li¢u
2.8.1. Chi tiéu moi truong

Nhiét d6 va pH nude dugc do tryc tiép mdi ngay
vao luc 8:00 sang bang but do nhiét 46 va pH (Hanna
HI 98128).

Ham lugng TAN (t6ng dam amon; NH; + NHy"),
NO,: mau nuéc dugce thu vao chai nhua 50 mL va
phan tich mdi ngay. Chi tiéu TAN dugc dugc phan
tich theo phuong phap 4500-NH3; F. Phenate
Method (APHA, 2017) va NO; dugc phan tich theo
phuong phap 4500-NO," B. Colorimetric Method
(APHA, 2017) tai Phong phan tich chét luong nudc,
Khoa Sinh hoc va Moéi truong Thay san, Truong
Thuy san, Pai hoc Can Tho.

2.8.2. Chi tiéu tang truong cua luan trung

Mat d¢ luan tring dugc xac dinh hiang ngay vao
budi sang bang cach s dung micropipette thu
100uL méu cho vao dia petri, mau duoc c¢b dinh
béng Lugol dé quan sat du6i kinh hién vi, luan tring
dugc dém s6 lugng ¢ vat kinh dai 4x (4o  phong dai
40 1an). S6 lugng ludn tring ¢ trong mau va tong
s6 con mang trimg dwoc ghi nhan. Sau d6 mat do
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luén trang va toc do ting truong cta quan thé duoc
tinh toan theo cong thurc sau:

Mit d9 quén thé (c4 thé/mL) = s6 lwong luin

trung/100 pl x 1000 1)

Téc do tang trudng quan thé twong ddi (SGR -
Specific growth rate, %/ngay) cta luan trung dugc
tinh theo cong thirc Suantika (2000):

SGR = (In Nt —In No)/t 2)

Trong do: SGR la toc do tang truong tuong doi
cua quén thé luén trung, Nt 1a mét d6 luan trung tai
thoi gian t (ct/mL), t1a thoi gian nudi cay (ngay), No
la méat do ban dau.

Phén trdm con cai mang trimg duogc tinh bang
cong thuc:

HST(%) = m/N) *100 (3)
Trong do: n la s6 ca thé luan tring mang triung,
N 1a tong so luén trung dém duoc.
Ning suét ludn trang (c4 thé/mL) duoc tinh toan
nhu sau:
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Ning suét luin trung (ca thé/mL) =
Tong luin trung thu hoach
20 x 1000 (4)

2.9. Xirly sb li¢u

S6 liéu dugc xir 1y voi bang tinh Excel va sir
dung phin mém Statistica 7.0 véi phuong phap phan
tich ANOVA moét nhan td dé so sanh su khac biét co
¥ nghia giita cac nghiém thirc & mirc p<0,05 bang
phép thir Tukey.

3. KET QUA VA THAO LUAN
3.1. Cac yéu t6 mdi truong
3.1.1. Nhiét @ va pH

Moi truong nudi twong dbi 6n dinh, nhiét do
trung binh giita cac nghiém thirc dao dong trong
khoang 28,6 — 30,5°C, nhiét d§ & cac nghiém thuc
khong chénh 1éch nhidu va khac biét khong co ¥
nghia thong ké (Bang 2). Luan tring 1a loai kha rong
nhiét, khoang nhiét d¢ thich hop cho luan trung phat
trién tir 15 dén 35°C va pH t6i wu cho luén trang 1a
7,5 — 8,5 (Ngoc va ctv., 2017).

Bing 2. Bién dong nhiét d (°C) giira cic nghiém thirc trong bé nudi luin tring

Ngay nudi Nghiém thirc
NT1-BC NT2-10 NT3-20 NT4-30
Ngay 1 29,70+0,00? 29,73+£0,052 29,66+0,15? 29,70+0,172
Ngay 2 28,56+0,11* 28,63+0,05* 28,60+0,20? 28,63+0,05°
Ngay 3 28,76+0,32* 28,83+0,05* 28,93+0,05* 28,86+0,05%
Ngay 4 29,80+0,26* 29,60+4,35° 29,53+0,23* 29,66+0,05%
Ngay 5 30,33+£0,25% 30,30+0,00* 30,46+0,052 30,30+0,09*
Ngay 6 29,36+0,05* 29,36+0,05* 29,56+0,05* 29,43+0,25%
Ngay 7 30,20+0,26* 29,90+0,09* 30,06+0,05* 29,90+0,09*

Ghi chit: Gid tri trén thé hién s6 trung binh + dj léch chudn. Cac ky tw mil trong ciing hang c6 chir cdi giong nhau thi

khdc biét khéng c6 y nghia thong ké (p > 0,05).

Gia tri pH trung binh qua cac ngay nu6i dao dong
tir 7,4 dén 8,0 (Bang 3). Theo Fulks and Main (1991)
thi hoat dong boi 16i va hé hap cua luan trung hau

nhu khong thay doi khi pH trong khoang 6,5 - 8.5.
Qua do, két qua cho thay nhiét do va pH cua moi
truong nudi van nam trong khoang thich hop dbi véi

sy phat trién ciia quan thé luan tring.

Bang 3. Bién dong pH giira cac nghiém thirc trong bé nudi luin trang

Neav nubi Nghiém thirc

gay nuot NT1-DC NT2-10 NT3-20 NT4-30

Neay 1 7.61=0,04° 7.70+0,03° 7.70+0,00P 7.67+0,03%
Neay 2 7,35+0,04° 7 460,00 7.48+0,01° 7 47+0,03°
Negay 3 7.46+0,08° 7,53+0,04 7,60+0,02° 7,57+0,02¢
Ngay 4 7,60+0,15° 7,65+0,05° 7.82+0,10° 7,72+0,06°
Ngay 5 7,670,112 7,800,007 7.85+0,01° 7.83+0,05°%
Negay 6 7,69+0,09° 7,78+0,03° 7.83+0,04° 7.84+0,06°
Ngdy 7 8,01£0,02 7,96:0,06° 8,02+0,06 8,02+0,03"

Ghi chit: Gid tri trén thé hién s6 trung binh  d¢ léch chudn. Cac ki tu mii trong cing hang co chit cdi giong nhau thi

khdc biét khong cé ¥ nghia thong ké (p > 0,05).
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312, Ham luong TAN va NOy

Két qua ham luong TAN (NH; + NH4") dugc
trinh bay trong Bang 4 cho thdy ham lugng TAN
xut hién tir ngay thir 2 va tang dan, dao dong tir
0,32 dén 9,41 mg/L. Ham lugng TAN trung binh dat
gia tri cao nhét 1a 8,79+0,33 mg/L & NT2-10 vio
ngay thu 5 nhung khac biét khong c6é y nghia
(p=0,05) so v6i 3 nghiém thirc con lai. Bén canh do,
ham lugng TAN trung binh thip nhat 1a & nghiém
thire NT4-30 1a 0,44 mg/L ¢ ngay tht 2. Trong qua
trinh thyc hién thi nghiém khong thay nudc nén tong
dam amon c6 xu hudng ting dan tir ngay thi 2 dén
ngay nudi thir 5, tir ngay thir 6 thi bat dau giam & cac
nghiém thirc do mat d6 luan trang bit dau giam dan.
Tong dam amon trong moi truong nudc nudi giam
cling ¢6 thé 1a do vi khudn goép phan chuyén hoa.
Theo Ngan va Ngoc (2013), vi khuén Bacillus hoat
dong chuyén héa amon va nitrite tir ngay nuéi thir 4
khi duoc bd sung vao bé nudi luan tring. Theo
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Hirata and Nagata (1982) chat thai va chét bai tiét
ctia ludn trang phan 16n 1a ammonia dudi dang hoa
tan chu yéu 13 ammonia va ure nén khi mat d6 ludn
trung cang cao thi TAN cang cao, ddc biét trong hé
théng nudi mé luan trung c6 thé tich 16n (tir vai trim
lit dén vai khéi nu6e) khong co diéu kién thay nude
trong qué trinh nuéi, do khong du co s¢ vat chat dé
chuin bi nuéc va thoi gian thay nudc. Theo
Chengyan et al. (2022), ham luong NH3 cao (= 8,5
mg/L) trc ché sy ting truéng va sinh san cta luan
tring, gdy ra hién tuong chdm phat trién quin thé.

Do véy, ham luong NH; 6 NT2-10 ¢ ngdy nudi thi
5 ¢6 anh huong rat 16n dén sy ting truong cua quin
thé luan tring. Ham lugng NH; duge dé nghi trong
bé nuoi luan tring khong nén vugt qua 1 mg/L (Hoff
& Snell, 2004), nén ham lugng NH; & cac nghiém
thirc tir ngay thtr 3 tir 0,05 dén 0,06 mg/L dén ngay
713 0,4 - 0,5 mg/L (quy ddi tir TAN; Bang 4) ciing
¢6 anh huong dén sinh truong cia luan tring.

Bang 4. Bién dong ham lwgng TAN (mg/L) trong bé nudi luin tring

Nghiém thirc

Ngay nudi

NT1-BC NT2-10 NT3-20 NT4-30
Ngay 2 0,57+0,122 0,45+0,04* 0,45+0,02° 0,44+0,11°
Ngay 3 2,62+0,13* 2,42+0,132 2,40+0,03* 2,434+0,27*
Ngay 4 4,13+0,64* 5,27+0,09° 4,50+0,30% 4,9140,38®
Ngay 5 7,21£1,93% 8,79+0,33* 7,30+0,77* 7,45+0,38"
Ngay 6 6,95+1,51* 7,41+0,70° 6,39+0,71% 6,88+0,96*
Ngay 7 6,50+1,20° 8,43+0,67* 6,85+1,47* 6,80+0,85*

Ghi chit: Gid tri trén thé hién s6 trung binh = d¢ léch chudn. Céc ki tw mil trong cing hang cé chit cdi giong nhau thi

khdc biét khong cé ¥ nghia thong ké (p > 0,05).

Ham lugng NO;,™ trung binh & cac nghiém thic
dao dong tir 0,02 dén 0,33 mg/L, dat gi4 tri cao nhat
1a 0,33 mg/L & NT4-30 vao ngay nudi thir 7 cua thi
nghiém (Bang 5) va gia trj thap nhét 1 0,02 mg/L &
NTI1-BC vao ngay nudi thir 7. Nhin chung, ham
luong NO,™ dao dong trong qua trinh nudi khdng
vuot qua 1 mg/L. Theo Groeneweg and Schluter

(1981) thi ham lugng NO; tir 10 dén 20 mg/L khong
gdy doc dbi véi luan tring B. plicatilis. Theo Yoo et
al. (2023), ham lugng NO>™ trong khoang 0,45 — 5,4
mg/L dat két qua nudi tot va khong gay doc cho luan
trung. Vi vay, ham lugng NO;™ cua cac nghiém thirc
khong giy anh huong dén sinh truong va sinh san
clia quan thé luan trung B. plicatilis.

Bang 5. Bién dong ham lwgng NO2 (mg/L) trong bé nudi luin tring

Ngay nubi Nghiém thirc
NT1-BDC NT2-10 NT3-20 NT4-30
Ngay 1 0,17+0,00 0,17+0,00 0,17+0,00 0,17+0,00
Ngay 2 0,09+0,03* 0,10+0,022 0,10+1,69° 0,10+1,692
Ngay 3 0,04+0,02° 0,05+0,022 0,10+1,69? 0,03+0,05*
Ngay 4 0,03+0,01° 0,04+0,022 0,10+1,69° 0,10+1,69°
Ngay 5 0,03+0,01° 0,06+0,03* 0,13+0,05* 0,13+0,052
Ngay 6 0,03+0,01° 0,07+0,05* 0,16+0,11° 0,16+0,112
Ngay 7 0,02+0,00? 0,08+0,082 0,30+0,34° 0,33+0,252

Ghi chii: Gid tri trén thé hién s6 trung binh = dé léch chudn. Céc ky tw mil trong cing hang c6 chit cdi giong nhau thi

khdc biét khéng c6 y nghia thong ké (p > 0,05).
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3.2. Mat dg luin trung

Mat d6 luan tring c6 xu hudng ting dan déu
trong nam ngay dau cua thi nghiém (Bang 6). Chat
lugng thirc dn va lidu lugng thirc dn 1a mot trong
nhiing nguyén nhén anh huong tryc tiép ti tang
truong quan thé cua luén tring (StI‘O_]SOVH. et al.,
2009). Mat d6 luan tring trong 3 ngay dau co xu
hudng tang nhung khac biét khong co ¥ nghia (p >
0,05) gitra cac nghiém thirc. Tt ngay tha 4 méat do
luan trung & NT1-DC tang cao va khac biét c6 y
nghia (p <0,05) so v&i NT3-20 va NT4-30, khac biét
khong c6 ¥ nghia (p>0,05) so véi NT2-10. O ngay
thtr 5, cac nghiém thuc NT1-DC va NT2-10 c6 mat
d0 luan trung tang cao, khac biét co6 ¥ nghia so véi 2
nghiém thirc con lai va dat gia tri mat do cao nhét 1a
1103,3£107,9 ca thé/mL & NT1-BC. Cac nghiém
thirc méat do luan trung dat cao nhét & ngay thir 5, chi
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¢6 NT4-30 dat mat do cao nhat & ngay thu 4. O cac
nghiém thirc thu hoach luan trung ti 1€ 20%, 30% la
NT3-20 va NT4-30 thi mat do luan trung dat dugc
khong cao, nghiém thirc 2 thu hoach 10% luan trung
dat dugc mat do tuong ddi cao. Bén ngay thir 6, tat
ca cac nghiém thirc déu giam dan mat do dén cudi
thi nghiém. Két qua thi nghiém cho thiy NT1-BC
khong thu hoach luén triing trong qué trinh nuéi van
duy tri dugc mat do luan tring tot nhung khong on
dinh, dén ngay thir 6 va thir 7 giam manh nén san
lugng ctia nghi¢m thuc nay khong cao. Cac nghiém
thire thu hoach luan trung trong qua trinh nudi dat
dugc mat do twong dbi 6n dinh, trong d6 mat d6 luan
trang ¢ NT2-10 kha cao; bén canh do, viéc thu
hoach luan trung moi ngay thu dugc luong 16n ludn
trung ma quan thé nuoi trong bé van tdng trudng tot
dat ning suit cao.

Bang 6. Mt d¢ luin trang (ca thé/mL) & cac phin trim thu hoach khic nhau

Ngay nuoi Nghiém thirc
NT1-BC NT2-10 NT3-20 NT4-30
Ngay 1 430,0+20,0* 440,0+30,0? 443,3+20,8° 456,6+20,8"
Ngay 2 456,6+35,1* 460,0+34,5* 420,0+26,4* 473,3+15,2*
Ngay 3 550,0+140,0* 540,0+79,32 500,0+60,0* 473,3+47,2%
Ngay 4 798,3+72,5° 683,3£109,6% 528,3+£113,3% 500,0+£26,42
Ngay 5 1.103,3£107,9° 893,3+126,6° 543,3£118,4% 425,0+85,2%
Ngay 6 720,0+43,5¢ 633,3£150,4% 426,6+30,5% 356,6+58,5%
Ngay 7 246,6+120,9° 443,3+105,9° 310,0+£10,0* 236,6+127,0°

Ghi chit: Gid tri trén thé hién s6 trung binh = d¢ léch chudn. Céc ki tw mil trong cing hang cé chik cdi giong nhau thi

khdc biét khéng c6 y nghia thong ké (p > 0,05).

Nhin chung, mat 6 luan trung cao nhét & hau
hét cac nghiém thirc vao ngay thir 5 véi mat do luan
tring cao nhat 1a & NT1-DC (1103 ca thé/mL) va
thdp nhat & NT4-30 (425 c4 thé/mL). Hindioglu and
Serdar (2001) cho rang ting truong vé mat do ci
thién dang ké khi quan thé trong qua trinh nuéi, khi
méat do dat 200 ca thé/mL thi tién hanh pha loang
mat do & muc 10% so voi nuodi khong pha loang
quan thé. Viéc pha lodng quan thé gitip mat do luan
trung ludn duge gitr 6 dudi muc dat cuc dai, cd thé
lam quan thé mang trimg trinh san va nd ra con non,
néu quan thé dat cuc dai hay méi truong nudi khong
thuén loi, thi quén thé s& sinh trimg nghi, ddy la
nguyén nhén co thé 1am cho mat d¢ quan thé giam
xudng (Ngoc va ctv., 2017). Didu nay cting tuong ty
& thi nghiém hién tai, khi quin thé thu hoach
10%/ngay, quan thé phuc hdi nhanh vao ngay nudi
tiép theo, lam mat d6 quan thé cao hon so véi ngay
nudi trude do. Bén canh do, viéc bd sung probiotic
vao moi truong nudc nudi khong chi 1a ngudn thire
an cho luan tring ma con cai thién ting trudng quan
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thé (Tinh et al., 2006; Le et al., 2017). Nguyén nhan
1a probiotic gitip ning cao chat lwong mdi trudng
nude (Ngan & Ngoc, 2013), tir d6 gitp luan tring
boi 101, di chuyén va loc thitc an hi€u qud hon
(Kagali et al., 2023). Ngoai ra, probiotic con hd tro
qua trinh tiéu héa (Tinh et al., 2006), va ting sirc dé
khang chdng lai vi khun gy bénh (Kagali, 2023).
Vi thé, viéc bd sung probiotic gitp cho luén trung
tang truong quan thé tot hon so v6i khong bd sung
probiotic (Kagali, 2023).

3.3. Toc d ting trwéng cia quin thé luin

trung

Téc do tang truong quan thé luan tring & 3 ngay
dau thi nghiém co su thay d6i nhung khéc biét khong
c6 y nghia (p < 0,05). Ttr ngay nudi thu 4, 5 va 6 cé
su khéc biét & cac nghiém thuc, trong d6 NT1-BDC
¢6 toc do tang truong quan thé cao hon va khac biét
c6 y nghia so v6i NT3-20 va NT4-30, khac biét
khong c6 y nghia so voi NT2-10 (Bang 7).
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Bang 7. Toc d ting trwdng cia quin thé luin tring
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Ngay nudi Nghiém thirc
NT1-BC NT2-10 NT3-20 NT4-30
Ngay 1 0,76+0,04* 0,78+0,06* 0,79+0,04* 0,820,042
Ngay 2 0,41+0,032 0,41+0,032 0,37+0,03* 0,43+0,01°
Ngay 3 0,32+0,08* 0,32+0,04* 0,30+0,04* 0,28+0,03?
Ngay 4 0,34+0,02° 0,30+0,042 0,23+0,05? 0,22+0,01°
Ngay 5 0,34+0,01° 0,29+0,02° 0,19+0,04° 0,14+0,03?
Ngay 6 0,21+0,00° 0,18+0,03% 0,12+0,01% 0,09+0,02?
Ngay 7 0,01+0,08* 0,11+0,03? 0,06+0,00? 0,00+0,10?

Ghi chit: Gid tri trén thé hién s6 trung binh = d¢ léch chudn. Céc ky tw mil trong ciing hang c6 chir cdi giong nhau thi

khdc biét khong cé ¥ nghia thong ké (p > 0,05).
3.4. Phin trim luin tring mang trirng

Ti 1¢ luan trung mang trung c6 xu hudng tang
cao ¢ giai doan dau va giam dan & cudi thi nghiém
(Bang 8). Ti 1¢ phan trim con c4i mang trimg c6 su
dao dong giita cac nghiém thitc nhung khac biét
khong c6 y nghia (p < 0,05); tuy nhién, cac nghiém
thirc thu hoach cang nhiéu thi ti 1¢ mang trimg cang
cao (den ngdy tha 5). Phéan trim con mang tring
trong quén thé cao vao cac ngay dau ciia thi nghiém,
dat cao nhat 1a 26,7% & NT2 vao ngay nudi thir 1.
Vao cac ngay nudi dau tién, do mat do nudi con thap
va chat luong nudc ciia moi truong sdng con tot nén
luén tring c6 xu huéng mang trimg nhiéu trong quan

thé. Phan trim mang tring & cac nghiém thic giam
dan tir ngay nudi tht 5 va dao dong tir 11,7 dén
14,8%, ti 18 thap nhét & cac ngay cudi thi nghiém la
10,2%, ghi nhan & NT2 vao ngy nudi thir 7. Phan
tram mang trimg & luan tring ¢6 xu hudng giam dan
dén cudi thi nghiém 1a do lwong thirc an thira va cht
thai tich ty trong moéi truong nudc gay anh hudng
dén sinh truong va ti 16 mang trimg cua luan tring.
Theo Strojsova et al. (2009) thi chat lugng thirc dn
anh hudng 16n nén kha nang mang tring cua luén
tring; ngoai ra, chat luong nudc bé nudi ciing anh
huong 16n dén kha ning mang tring hodc mang
tring nghi cda luan trung (Han et al., 2022).

Bang 8. Ti I phin trim (%) luin trung mang trimg trong quén thé

Ngay nubi Nghiém thirc
NT1-bC NT2-10 NT3-20 NT4-30
Ngay 1 23,6+1,7° 26,7+6,4° 22,0+4,7° 23,443,32
Ngay 2 24,1+3,9° 19,4+£3,1° 20,5+4,3* 21,8+6,0?
Ngay 3 20,0+6,2° 20,1£3,0° 22,4+6,2° 23,6+4,0°
Ngay 4 21,0+3,6° 21,7+6,4? 25,1+£8,9° 24,349 82
Ngay 5 11,7£3,2° 12,9+4,22 14,8+6,2? 14,8+7,12
Ngay 6 13,3+3,4° 17,0+8,4° 15,6+3,0° 14,943,12
Ngay 7 13,5+4,6° 10,2+4,0° 14,9+6,2° 13,3+5,2?

Ghi chii: Gid tri trén thé hién s6 trung binh = dé léch chudn. Céc ky tw mil trong cing hang c6 chit cdi giong nhau thi

khdc biét khéng c6 y nghia thong ké (p > 0,05).
3.5. Ning suit

Ning suit cudi cing cua luan tring phu thudc
kha 16n vao phén trdm thu hoach. O nghiém thirc d6i
chimg chi 4p dung thu hoach vao cudi chu ky nudi,
nén mat do quan thé lu6n cao hon so véi cac nghiém
thirc thu hoach mdi ngay (p < 0,05). Nhung dbi véi
cac nghiém thirc thu hoach mdi ngay, quan thé luan
tring c6 xu hudng sinh san bu dip lai quan thé. Mic
du quan thé cao khong bang véi nghiém thirc dbi
chung, ning suat & cac nghiém thirc NT2-10, NT3-
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20 va NT4-30 cao hon va khac biét c6 y nghia thong
ké so voi NT1-DC (Hinh 1). Ngoai ra, viéc bo sung
probiotic méi ngay ciing goép phan lam ning sut
luan tring t6t hon. Planas et al. (2004), toc do ting
truéng cua ludn trung c6 thé dat tir 8 dén 13 1an khi
st dung cac vi khuan Lactic nhu Lactobacillus
casei Pediococcus  acidilactici, va Lactococcus
lactis so v6i truong hop khong bd sung chiing. Do
vay, trong thi nghi¢m hién tai thi ning suit luan
trung dat dugc & mdi nghiém thie déu c6 sy dong
gop dang ké tir viéc bd sung probiotic.
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Hinh 1. Ning suét luin tring (c4 thé/mL) thu dwgc & cac nghiém thire trong qua trinh nudi

Cu thé, téng lwong thu hoach trung binh sau 7
ngay nudi & NT1-DC 1a 9.866.667 ct/bé tuong
duong 247 ct/mL thip hon so v&i 3 nghiém thirc thu
hoach mdi ngay. Tuy nhién, nghiém thirc d6i chimg
thu hoach vao ngay nuéi tht 7, lac d6 mat do luan
trung da giam nhiéu so véi mat do dat cuc dai & ngay
nuoi thir 5. Bén canh d6, & cac nghiém thuc thu
hoach thi NT2-10 thu hoach 10% luan tring mdi
ngay dat tong san lugng luan tring sau 7 ngay nudi
thap nhat 1a 30.573.333 ct/bé (764 ct/mL) va NT4-
30 thu hoach 30% dat cao nhit véi téng luong thu
sau 7 ngay la 37.540.000 ct/bé (939 ct/mL) cac
nghiém thtrc thu hoach khong c6 su khac biét vé
tong luong thu hoach. Viée thu hoach luan tring mdi
ngay giup duy tri mat d6 quéan thé t6i vu, luan tring
¢6 du diéu kién sinh san manh m& va téi tao lai quan
thé nén c6 thé tiép tuc khai thac sinh khi luan trung
tang thém thay vi chi thu hoach mot 1an khi quén thé
dat cuc dai. Do vay, khi nuéi lun trung thu hoach
sir dung 1 1an thi nén thu hoach vao ngay dat cyc dai
vao ngay 5, trong truong hop trai nudi can sir dung
luén tring moi ngay thi cd thé 4p dung hinh thirc thu
hoach 10% mdi ngay dé dam bao quan thé luan
trung luén & mat do cao, du lugng trong qua trinh
san xuét gléng thiy san. Hindioglu and Serdar
(2001) bao cao rang viéc pha lodng 10% mat do gitp
tong san lwong sinh khéi luan trung B. plicatilis ting
1én c6 ¥ nghia so v&i mé nudi khong pha loang mét
d6. Két qua nay ciing twong ddng véi thi nghiém
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hién tai, khi thu hoach 10% - 30% mdi ngay thi ning
suat ting 1én dang ké so v&i khong ap dung thu
hoach mdi ngay. Nhung san lugng luan tring khi thu
hoach 10%, 20% va 30% khong khac biét c6 y nghia
thong ké (p > 0,05) mic du c6 xu huéng tang lén.

4. KET LUAN

O cac nghiém thirc thu hoach luan tring thi tong
san lugng thu hoach sau 7 ngay nuéi dat cao hon so
v6i nghiém thirc khong thu hoach mdi ngay (ddi
chimg). Tuy nhién, dbi véi nghiém thirc d6i ching
thu hoach vao ngay 5 (thoi diém dat mat d6 cuc dai)
thi san lwong s& ting dang ké so voi thu vao ngay 7.
Khi d6, san lugng ctia nghiém thire d6i chimg c6 thé
tuong duong hodc cao hon so véi thu hoach mdi
ngay. Tuy nhién, viéc thu hoach mét 1an khong gitp
duoc khai thac lién tuc cua quﬁn thé nhu thu hoach
mdi ngay dé dap tmg nhu cau cia cac trai gidng.

Phén tram thu hoach luan tring (10%, 20% va
30%) c6 anh huong dén sy tang trudng cua quan thé,
kha ning phuc hoi quan thé va nang suét luan tring.
Trong do, viéc thu hoach 10% moi ngay giup mat do
tuong ddi 6n dinh va kha niang phuc hoi tot.

Két qua nghién ctru cho thiy viéc thu hoach 10%
luan tring mdi ngay 1a t&i wu, giup duy tri mat do n
dinh, ting nang suat va dam bao kha nang phuc hdi
quan thé trong hé thong nudi sinh khdi B. plicatilis.
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