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Tém tat. Nghién ctiru nay nhim dnh gid anh huong ctia cc loai thite &n khac nhau 1én sinh truéng va ty 16
mang tring ctia luan trung (Brachionus rotundiformis). Thi nghiém dwoc thiét ké ngau nhién hoan toan gom
ba nghiém thttc thirc an va mdi nghiém thic dwgc 1dp lai ba lan: NT1 (100% tao Nannochloropsis oculata);
NT2 (50% tao Nannochloropsis oculata + 50% men banh mi); va NT3 (Selco S.parkle). Két qua nghién cttu cho
thdy thoéng s6 moi truong trong sudt quad trinh thi nghiém nhw nhiét d6, pH, oxy hoa tan, d6 mén, do kiém,
NHs bién dong trong khoang thich hop cho sy sinh trudéng ctia luan tring. Sau tdm ngay nudi, mat d6 Luan
tring cao nhat & NT3 (276 ca thé/mL) va khéc biét c¢6 y nghia so véi cac nghiém thitc con lai (p < 0,05). Tuwong
tw, toc dd sinh truong quan thé & ca ba nghiém thikc déu dat gid tri cyc dai vao ngay thit sau, cao nhat & NT3 (0,25%) va co
sukhacbiét cd y nghia (p>0,05) so véi cacnghiém thite con lai. Ty 1€ luén truing mang tring 16n nhat dugc tim thay
& NT3 (32,93%) vao ngay nudi thir bay va khac biét so véi NT2 (30,17%) va NT1 (29,97%) (p < 0,05). Két qua
thi nghiém cho thay, trong nudi sinh khéi nén st dung Selco S.parkle d€ ning cao tdc dd sinh trudng va

sinh khoi cua luén trung.

Tt khoa: Brachionus rotundiformis, Nannochloropsis oculata, luan trung, thitc an, Selco S.parkle




Huynh Van Vi va CS. Tap 133, S6 34, 2024

Effects of differrent diets on growth performance and egg-

carrying ratio of rotifer (Brachionus rotundiformis)

Huynh Van Vi, Tran Quang Khanh Van, Hoang Nghia Manh*
University of Agriculture and Forestry, Hue University, 102 Phung Hung St., Hue, Vietnam

* Correspondence to Hoang Nghia Manh <hoangnghiamanh@huaf.edu.vn>
(Submitted: August 22, 2023; Accepted: November 29, 2023)

Abstract. This study aimed to evaluate the effect of different diets on the growth performance and egg-
carrying ratio of rotifer. The experiment was designed as completely random design, including three diets
with 3 replications: NT1 (100% Nannochloropsis oculata); NT2 (50% baker’s yeast + 50% Nannochloropsis
oculata); and NT3 (100% Selco S.parkle). The results showed that water quality parameters were within the
suitable ranges for growing rotifer. After 8 cultured days, the highest density of rotifer was in NT3
(276 ind/mL) and was significantly different from other treatments (p < 0,05). Similarly, the highest
population growth rate of rotifer was in NT3 (0.25%) on the sixth day. Also, the highest percentage of egg-
carrying rotifer was also in NT3 (32.93%) and was significantly different from other treatments (p < 0,05).
The results recommend that Selco S.parkle should be used to enhance the growth performance and biomass

of rotifer.

Keywords: Brachionus rotundiformis, Nannochloropsis oculata, food, rotifer, Selco S.parkle

1  Datvan dé

Luan trung la loai thitc &n tuoi séng duwoc sit dung phd bién trong trai san xuat giong ca
bién va gidp xac [1, 2]. Dua trén dédc diém hinh théi, luan trung dwgc chia lam ba loai bao gom:
loai siéu nhé (loai SS, 90-110 um), loai nho (loai S, 100-120 pm) va loai 16n (loai L, 130-340 pm)
[3]. Luan trung (Branchionus rotundiformis) thugc loai S (100-120 um), duoc phat hién trong cac
thiy vuc nwdc lg, nwéc man. Chung la loai thich nghi rong v6i moi treong va ¢d nhiéu dac diém
pht hop véi hoat ddng bat moi ctia &u tring cac loai ca bién va gidp xac nhu: kich thude nho phit

hop véi c6 miéng cuia du trung, toc d6 boi cham va song lo ling trong mai truong nudce [4].

Luan trung co vai tro quyét dinh dén ty 1é song va toc do tang treong cua au trung ca, giap
xac ¢ giai doan dau ma khong mot loai thirc dn nao ¢ thé thay thé duoc boi nhirng déc diém vu
viét ctia chung nhu kha ndng sinh san nhanh nén c6 thé dwoc san xuat véi s6 luong 1on trong
mot khoang thoi gian ngan va c6 day du cac chat dinh dudng can thiét cho su sinh truéng va

phat trién cua au trung cac loai ca va giap xac [4, 5].

Watanabe va cs. [6] cho rdng, viéc nudi 4u tring ca bién khong thé tién hanh néu khong
thuc hién dwgc viéc nudi sinh khoi luan trung. Ong da st dung luan trung véi cac kich c& khac

nhau dé nudi du trung ca song md (Epinephelus tauvina) va két qua cho ty 1€ song cao hon khi st

6



Jos.hueuni.edu.vn Tap 133, S6 34, 2024

dung thtec &n la du trung nhuyén thé. Jamali va cs. [7] st dung luan tring két hop véi nauplius
ctia artemia d& nuoi du tring tom thé chan tring & giai doan tlt mysis 1 dén postlarvae 1 cho sinh

treong va ty 1€ song cao hon so véi cho @n khau phan don thuan chi nauplius cua artemia.

Trong nudi sinh khdi luan trung, téc d¢ sinh tredng va sinh san cua chung phu thudc vao
chat luong cta thirc dn va cac yéu t6 moi treong nude nudi [8]. Luan trung co sinh trudng va
phat trién t6t khi nudi bang tao. C6 nhiéu loai tao duoc sit dung dé nudi luan trung, tly thudc
vao tinh s&n c6 & dia phuwong dé€ chon lwa loai tao thich hop, cac loai tao duwgc st dung phd bién
nhw Nannochloropsis oculata, Tetracelmis tetrathele, Tetraselmis suecice, Chlorela sp. [9]. Mt han ché’
16n nhét khi st dung tao (twoi hodc kho) lam thirc nu6i luan trung la tén dién tich nudi cdy hoac
chi phi dit d6 néu dugc mua tir ngudn tao thiong mai [10, 11]. Ngoai ra, ngudi nuoi con st dung
men bdnh mi 1am thtkc &n cho nudi luan trting boi men banh mi dé cho &n va gia thanh thap. Tuy
nhién, khi cho luan triing dwoc cho &n bang men banh mi rat khé xt 1y lwong thitc dn du thira,
dan dén thanh bé nudi c6 dd nhét cao, nuwée c6 mui hoi va thirc dn déng thanh hat 16n trdi ndi
trong nudc can tro hoat dong séng va hd hap ctia chiang [12]. Moéi treong bé nuodi tré nén xau di
khi cho &n men banh mi anh huong t6i ty 1€ sdng, su sinh trieong va sinh san cua luan trung, té
hon dich bénh c6 thé xudt hién. D€ giam thiéu tac dong dén chat lugng nudc bé nudi, nguroi nudi
da sit dung men banh mi thay thé tiing phéan tao trong khau phéan &n cta luan trung. Huynh
Thanh Téi va cs. [12] khang dinh, thay thé 25% tao bang men banh mi co cai thién tang trudng
quan thé caa B. calyciflorus va khong lam anh hudng téi chat lugng ctia moi treong nudc bé nudi

luan trung.

Bén canh str dung tao va men banh mi d€ nudi sinh khoi luan trung. Hién nay, trong cac
trai giong thuy san ¢ Viét Nam con st dung thitc dn cong nghiép dé€ nuodi luan trung nhw Selco
S.parkle béi tinh s&n c6, ddp ting nhu cdu dinh dudng, dé bao quan va st dung cua ching [13].
Tuy nhién, chua c6 nghién ctru nao so sanh day du tinh hiéu qua ctia cac loai thirc dn nay. Vi vay,
nghién cttu nay duoc thiec hién nham danh gia anh hudng cua cac loai thic an khac nhau dén

sinh tredng va ty 1é mang tritng ctia luan trung Brachionus rotundiformis.

2 Vatliéu va phuwong phap
21 Viatliéu

Luan trung (Brachionus rotundiformis) duoc 1ay tir ngudn giong goc luu gite tai trung tam
Nghién cttu Ung dung va Chuyén giao Cong nghé Thuy san, Khoa Thuy san — Truong Dai hoc
Nong Lam, Pai hoc Hué. Luan trung sit dung trong thi nghiém la giéng thuan Brachionus
rotundiformis dwgc nuodi trong 6ng falcon & mat d6 10 ca thé/mL. Tt 6ng falcon, ludn trung dugc

nudi chuyén ra cac binh c¢6 thé tich 16n hon d€ du s6 lwgng cung cap cho thi nghiém.

Thttc dn stt dung trong thi nghiém: Selco S.parkle la thitc an cong nghiép (thttc dn chuyén
dung cho nudi luan trung ctia Cong ty INVE Aquaculture, c6 cac thanh phan dinh dudng chinh
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duoc ghi trén bao bi nhw sau: protein tho 36% (t6i thiéu), lipid tho 10,5%, va xo tho 2,2%); men
banh mi (Saccharomyces cerevisiae) dwgc mua tai ctra hang san xuat banh mi trén dia ban (c6 ham
luong protein tho 40%, lipid thd 5%, va xo tho 15%); tao khd Nannochloropsis oculata (san pham
ctia Cong ty Mariculture c6 ham Iwong protein tho 38,6%, lipid tho 14,5%, va xo thd 9%).

2.2 Phuong phap b4 tri thi nghiém

Luén trung dwoc nudi sinh khéi trong chin bé nhya (dung tich 20 L/bé). Thi nghiém duoc
thiét k& ngau nhién hoan toan véi ba nghiém thiic twong ting véi cac loai thitc an khac nhau.
Trong d6: NT1 (luan trung dwoc cho dan 100% tao kho Nannochloropsis oculata), NT2 (ludn trung
duoc cho dn 50% men banh mi két hop voi 50% tao kho Nannochloropsis oculata) va NT3 (luan
trung duogc cho an 100% Selco S.parkle). Mbi nghiém thitc dwgc 14p lai ba 1an. Luan trung dugc
b6 tri nudi véi mat do ban dau 55 ca thé/mL. Thi nghiém dwgc bo tri trong phong c6 diéu hoa
nhiét do (27 °C=30 °C). Ché& do thay nudc la 25% luong nudce trong bé/ngay [11]. Thi nghiém két

thuc khi mat d6 luan tring bat dau c6 sy suy giam.

2.3  Phwong phap cham soc, quan ly

Quan ly thitc dn duoc két hop cung phuong phéap cua Nguyén Thi Kim Lién va cs. [14] va
Duy va cs. [3]. Cu thé, luan trung dwgc cho an 4 lan/ngay vao luc 8 gio, 11 gio, 14 gio va 17 gio
(d6i véi nghiém thiic két hop gitta thikc dn tao va men banh mi, tao dugc cho an vao ltic 8 gio, 11
gio; men banh mi dwgc cho an vao liuc 14 gio va 17 gio). Luong thitc an & NT1: tdo kho
Nannochloropsis oculata cho an 0,18 g/triéu luan trung/ngay; NT2: cho an men banh mi 0,2 g/triéu
luan trung/ngay + tdo kho Nannochloropsis oculata 0,09 g/triéu luan trung/ngay; NT3: Selco
S.parkle (NT3) cho dn 0,4 g/triéu luan truing/ngay. Men banh mi, tao kho va Selco. S. parkle dwoc
pha véi nudc theo ty 1¢ 4 g/100 mL nudc, xay trong mdy xay sinh td, bao quan trong tu lanh &
nhiét do 4 °C, sit dung trong ngay. Lwong thic an sé duoc diéu chinh tuy thudc vao trang thai
bat méi ctia luan triing, mau nuwdc, va duoc thay d6i sau mdi ngay theo tong sinh khdi ctia luan
trung. Hé thong nudi thi nghiém dwoc bo tri may thoi khi, suc khi nhe va lién tuc theo doi trong

sudt qua trinh thi nghiém.
2.4  Cac chi tiéu nghién cttu
Cac chi tiéu moi treong
Céc chi tiéu mdi truong dugc theo doi gom: nhiét d6 nudc dung nhiét ké thuy ngan, pH
dung bat do Hanna, Oxy dung DO meter Hach, NHs dung NHs test kit Sera, d6 kiém dung test

kit Sera, va d0 man dung khtic xa k& Extech RF20. Céc chi tiéu nay duwoc do vao ltc tam gio hang

ngay trong sudt qud trinh thi nghiém.
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Cac chi tiéu sinh hoc

Xac dinh cdc chi tiéu sinh treong quan thé, mat dg, ty 1é mang tritng ctia luan trung theo
phuong phép cua Ortego Salas va cs. [15], Huynh Thanh T6i va cs. [12], Tran Cong Binh va cs.
[16], Pham Thi Tuyét Ngan va Tran Suwong Ngoc [2]. Mau luan triing duoc thu hang ngay vao lac
7h bang micropipet 14y ba mau tai ba diém khéc nhau ctia bé nuoi, véi legng 50 uL/bé, cd dinh
va nhuém mau bang lugol. Sau d6, cho mau 1én lamen va d&m trén kinh hién vi (khong dém
nhuing luan trng khong bat mau lugol vi d6 1a nhitng ca thé chét) dé xac dinh mat d6 va s6 luong

luan truing mang tring.
Mat d¢ luan trung dwoc tinh theo cong thirc:

A x 1000 (1)

M (cé thé/mL) = ——

trong d6: M la mat d6 luan trung (ca thé/mL); A la tong s6 ca thé luan trung dém dwoc trong ba
mau; V 1a thé tich cta micropipette khi 18y mau.

Ty 1¢ ca thé mang tring duoc tinh theo cong thic:
N
ER (%) = X 100 &)

trong d6: ER 1a ty 1& mang tring (%); N 1a tdng s6 ca thé mang tring dém duoc trong ba mau; A
12 tdng s6 c4 thé dém duoc trong ba mau.
Toc dd sinh trudng quan thé cua luan trung dwgc tinh theo cong thic:
K:LnNt—LnNo (3)
t
trong d6: K la tdc d6 sinh trwdng quan thé; No la mat do luan trung lac tha; Ntla mat d6 luan

trung sau t ngay nuoi; t la thoi gian nudi.

2.5 Phuwong phap xt 1y s liéu

Cac gid tri trung binh va d¢ 1éch chuan dwoc xtr ly trén Microsoft Excel 2016. So sanh thong
ké cac gia tri trung binh gitta cac nghiém thitc st dung phuwong phdp phén tich phuwong sai
(ANOVA) mot nhan t6, xac dinh sai khéc gitta cac nghiém thitc bang phép thit Tukey véi khoang
tin cay 95%, trén phan mém SPSS Version 22.2.

3 K&t qua va thao luan
3.1 Subién dong ctia mot s6 yéu td méi treong trong nudi luin trung

Céc yéu t6 moi truong nuede nudi nhu nhiét d9, pH, oxy hoa tan, dd man, do kiém va NHs
anh hudng truc tiép dén sinh truong va ty 16 mang tring ctia luan trung [8]. Nhiét d6 nudc trong
qua trinh thi nghiém dao dong trong khoang 27-32 °C, gia tri trung binh 28 °C (chi tiét tai Bang
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1). Nhiét d6 anh huong dén kha nang tiéu thu thiic &n ctia luan trung. O nhiét do cao, luan trung sé
tiéu thu rat nhanh nguon carbohydrate va chat béo du trit. Khoang nhiét d6 thich hop cho nudi luan
trung ttr 20-35 °C [17]. pH trong thi nghiém nay dao dong trong khoang 7,3-8,4. Theo Hoff va cs.
[18], luan trung co thé s6ng 6 ngudong pH tir 5-10, ludn trung sinh trueong tot trong ngudng pH
to1 vu tir 7,5-8,5. Ham luong oxy hoa tan bé nudi luan triung dao dong 2,9-3,5 mg/L. Luan trung cé

thé ton tai trong moi truong nude & ngudng oxy hoa tan duwédi 2 mg/L [19].

Céc bé thi nghiém c¢6 d6 man dao dong tir 30-31%o, trong sudt qua trinh thi nghiém do
mdn rat it bién dong do cac b€ dugc cap tir ngudn nudc man trong bé du trit. Theo Lubzens [8],
luan trung (Brachionus rotundiformis) ¢ thé€ ton tai 6 d0 man tir 10-60%0. DO kiém trong céc
nghiém thitc dao dong tir 85-110 mgCaCOs/L. DY kiém trong cac bé nudi luan trung tuwong doi
on dinh va c6 xu hudéng giam dan theo thoi nuéi. Ham lwong NHs cao nhat trong qua trinh thi
nghiém la 0,57 mg/L. Theo Han va cs. [20], kha nang chiu dung NHs ctia Brachionus rotundiformis
1én téi ham luwong > 8,5 mg/L. Hoff va cs. [18] d€ xudt ham lwong NHs trong bé nudi luan trung

khong nén vueot qua 1,0 mg/L.

Nhin chung, cic yéu t6 moi treong nude trong qua trinh nudi thi nghiém c6 bién dong
khong 16n va luén nam trong ngudng phit hop cho su sinh trudng va phat trién ctia luan tring.

Cac loai thiec an khac nhau khong anh huong tiéu cuc t6i chat lwong nudc bé nudi.

Bang 1. Su bién dong ctia mot s yéu t& moi truedong trong cac nghiém thitc thi nghiém

Nghiém thitc
Yéu t6 moi trwong NT1 NIZ NT3

. 27,0 — 32,0 27,0 — 32,0 27,0 — 32,0
Nhiét 46 (°C) 28,0 % 0,054 28,0 £ 0,054 28,0 + 0,05¢

7,483 7,3 —8,2 73— 84
pH 7,0 + 0,082 7,8 + 0,032 7,0+ 0,012

i 3,1—35 3,0-3,5 29-35
Oxy hoa tan (mg/L) 33+ 0,032 3,2+ 0,022 33 + 0,042
o 30,0 — 31,0 30,0 — 31,0 30,0 — 31,0
D6 mén (%) 30,7 + 0,022 30,5 + 0,052 30,4 + 0,04
o 90,0 — 110 90,0 — 110 85,0 — 110
D kiem (mgCaCOs/L) 100,8 + 1,442 100 + 1,652 99,8 + 1,762
NH (mg/L) 0,25 — 0,56 0,25 — 0,57 0,25 — 0,52
0,40 £ 0,032 0,39 £ 0,042 0,37 £ 0,012

Ghi chii: Hang trén la gia tri thdp nhat va cao nhat; hang dudi la gia tri trung binh + d 1éch chuén.
Cac gia trj trén cing hang c6 chit cai khac nhau thi sai khac ¢6 y nghia théng ké (p < 0,05).

NT1 (100% tao Nannochloropsis oculata); NT2 (50% men banh mi + 50% Nannochloropsis oculata); va
NT3 (100% Selco S.parkle).
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3.2 Anh huéng ctia thitc in dén sinh tredng ctia luan trung Brachionus rotundiformis
Anh huéng ctia thitc in dén mat d¢ luan trang Brachionus rotundiformis

Mat d6 luan trung & cac nghiém thitc giam & ngay nuoi thit hai do trudc khi dua vao nudi
thi nghiém luan trung duoc rira ky, loc qua lwdi 300 pm dé€ loai bo chat ban nén mot s ca thé bi
ton thuong chwa phuc hoi kip hodc chét. Mat khéc, thoi diém nay trung véi pha thich ¢ng cta
qua trinh sinh truong va phat trién cta luan trung. Vi vay, mat d6 quan thé luan trung khong
tdng ma con sut giam (chi tiét tai Bang 2). Vao ngay thit ba mat d luan trung bt dau ting nhe &
tat ca cdc nghiém thirc, ting nhanh vao ngay thit tw dén ngay thit tam, va c6 dau hiéu giam vao
ngay thit chin. Két qua nay hoan toan phu hop véi qua trinh sinh tredng va phat trién ctia phiéu
sinh vat ndi chung va luan trung noi riéng. Planas va Estévez [21] nghién ctru si phét trién mat
d6 quan thé€ luan trung, két ludn quan thé luan trung sinh tredng va phat trién qua ba pha: pha
thich ting bat dau tir ngay thtr nhat va két thtic & ngay thit ba, pha logarit tir ngay 3-8, va pha suy
thodi dién ra tir ngay tht chin. Tuy nhién, Huynh Thanh Téi va cs. [12] nudi sinh khéi luan triing
B. calyciflorus ghi nhan luan tring phaét trién cuc dai tir ngay thit 3-5, sau d6 bat dau suy thoai ti
ngay thit bay.

Tt ngay nudi thit ba trd di, mat &6 quan thé luan tring & cac nghiém thiec bat dau cé sy
khac nhau. Trong d6, xu huéng mat do luan trung cao ludn xuét hién (tir ngay thit 3 dén ngay
tht 10) & cac bé luan triing dwoc cho dn bang thitc &n Selco S.parkle (NT3) va c6 su khac biét so

v6i cac bé luan trung duoc cho an tdo Nannochloropsis oculate (NT1) hay cho an 50%

Bang 2. Anh hudng ctia thite an dén mat d6 quan thé luan tring trong cic nghiém thic

Nghiém thitc (ca thé/mL)

Ngay nudi

NT1 NT2 NT3
1 55+ 0 55+ 0 55+0
2 47 + 22 49 + 32 50+ 52
3 60 + 42 59 +2a 66 + 3°
4 82 + 32 80 + 42 97 + 2°b
5 120 + 52 119 + 62 143 + 4°
6 163 + 42 159 + 62 242 + 5
7 177 £+ 52 168 + 42 264 + 6°
8 184 + 62 177 + 72 276 £ 7°
9 185+ 92 169 + 92 234 + 5P
10 179+ 92 163 + 82 195 + 4P

Ghi chii: Gia tri trén thé hién la s6 trung binh + sai s6 chuan. Cacgia tri trén cling mét hang c6 chit cai khac
nhau thi sai khéc ¢ y nghia théng ké (p < 0,05).

NT1 (100% tao Nannochloropsis oculata); NT2 (50% men banh mi + 50% Nannochloropsis oculata); va
NT3 (100% Selco S.parkle).
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Nannochloropsis oculate + 50% mem banh mi (NT2) (p <0,05). Tuy nhién, khéng c6 sy khéac biét vé
mat do luan trung gitta NT1 va NT2 (p > 0,05). Quan thé luan trung dat téi mat do cao nhat doi
v6i NT3 (276 céa thé/mL), NT2 (177 ca thé/mL) 6 ngay nudi thit tdm. Cé su khac biét vé mat do
luan trung gitta NT3 so véi NT2 va NT1 (184 ca thé/mL) (p <0,05). Trong khi, mat d6 luan trung
O cac bé nudi bf?mg tdo Nannochloropsis oculate (NT1) dat mat do cuc dai cham hon (6 ngay th

chin).

Két qua thi nghiém nay twong dong véi nghién cttu cua Tamaru va cs. [22], khi st dung
hai khau phan an la tao Nannochloropsis oculata va 50% men banh mi + 50% tao Nannochloropsis
oculate cho két qua mat do luan trung ¢ cac nghiém thitc khong cé su khac biét nhau (p > 0,05).
Huynh Thanh Téi va cs. [12] nghién ctru thay thé 50% tao bang 50% men banh cho mat d6 quan
th€luan trung B. calyciflorus khong c6 si khac biét so véi nghiém thitc st dung 100% tao Chlorella
sp. (p > 0,05). Trong nghién cttu nay, st dung Selco S.parkle lam thitc &n nudi luan trung cho sinh
treong vé mat do cao nhat. Twong dong véi nghién ctru ciia Kamil [23], st dung san pham thuc
an cong nghiép nudi luan trung Brachionus plicatilis két luan tao khoé Nannochloropsis oculata t6i
uu trong viéc luu git va san xudt luan trung sinh khoi dai ngay, tuy nhién, can st dung thém san
phdm cong nghiép nham thic ddy t6c d6 sinh treong, sinh khéi va bd sung thanh phan dinh

dudng thiét yéu cho luan trung.

Anh hwéng ctia thiec in dén t6c do sinh truong quin thé cta ludn trung Brachionus
rotundiformis

T6c d0 sinh trudng quan thé ctia luan tring ¢ ca ba nghiém thiic dat gia tri am ¢ ngay nuo6i thit hai do
0 giai doan nay luan tring dang thich ting dan véi diéu kién méi truong sdng. Tuy nhién, tir ngay thi 3-6
toc do sinh truong quan thé bat dau tang nhanh o tat ca cac nghiém thirc. Dong thoi, su sai khéc vé tdc do
sinh trudng quan thé ctia luan tring gitta cac nghiém thic cling bat ddu dién ra tir ngay thitba cho déh ngay
thir bay. Trong do, toc d6 tang trudng quan thé luan trung tang cao nhat 6 NT3 (ttr ngay thi 3-7) va cd su sai
khac so véi hai nghiém thite con lai (p <0,05). Tuy nhién, khong 6 su sai khac gitta NT1 va NT2 (p >0,05).

T6c do sinh trudng quan thé luan trung trong nghién ctru nay dao dong ttr -0,08% dén 0,25% va dat
gia tri cuc dai vao ngay thit su ¢ ca ba nghiém thirc. Gid tri sinh truong quan thé cuc dai cao nhat 0 NT3
(0,25%) va co su sai khac so voi NT1 (0,18%) va NT1 (0,18%) (p < 0,05) (Bang 3). Biéu nay c6 thé do thitc an
Selco S.parkle ¢6 thanh phan dinh dudng phtt hop véi nhu cau va kha nang tiéu hoa va hap thu ctia luan
tring nén ching sinh trudng va phét trién nhanh. Ttr ngay thit bay tro di toc do sinh truong quan thé caa
luén tring bat dau suy giam o tat ca cac nghiém thirc. Suy giam tdc d6 sinh trudng quan thé ctia luan tring
06 thé do chiing bat dau chuyén sang pha suy thodi ctia qua trinh sinh triong va phat trién. Mat khac, viéc
nudi luan trung v6i mat do cao dan téi lugng thirc an du thira, chat thai, chat bai tiét duoc tich tu trong bé
lam chatlvong nude nudi ngay mot xau di da anh huong tiéu cuee dén toc do sinh trudng quan thé luan trung
0 giai doan cudi.

Két qua thi nghiém nay, thap hon so véi nghién ctru ctia Ortega Salas va cs. [15] nu6i sinh khoi
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Bang 3. Anh huong cta thiic an dén toc d6 sinh truong quan thé ctia luan tring

Nghiém thittc (%)
Ngay nuoi
NT1 NT2 NT3
2 -0,08 £ 0,032 -0,06 + 0,012 -0,05+ 0,012
3 0,03 £ 0,012 0,02 £ 0,012 0,06 + 0,02°
4 0,10 + 0,022 0,09+ 0,032 0,14 + 0,04
5 0,16 £ 0,072 0,15+ 0,032 0,19+ 0,01
6 0,18 £ 0,012 0,18 £ 0,022 0,25+ 0,03
7 0,17 £ 0,022 0,16 £ 0,032 0,22 £ 0,02°
8 0,15 £ 0,042 0,15+ 0,032 0,20 £ 0,042
9 0,13 £ 0,032 0,12 +£0,012 0,16 £ 0,042
10 0,12+ 0,022 0,11 +0,042 0,13+0,032

Chii thich: Gid tri trén thé hién 1a s trung binh + sai s6 chuén. Cac gia tri trén cing moét hang c6 chi cai
khacnhau thi sai khac c6 y nghia thong ké (p<0,05).

NT1 (100% tao Nannochloropsis oculata); NT2 (50% men banh mi + 50% Nannochloropsis oculata); va
NT3 (100% Selco S.parkle).

luéan trung Brachionus plicatilis cho tdc¢ d sinh treong quan thé dao dong tir 0,87%-0,91%. Tuwong
duong v6i nghién cttu ctia Huynh Thanh Téi va cs. [12], nudi sinh khéi luan trung B. Calyciflorus
6 toc do sinh truong quan thé dao dong tir -0,03% dén 0,39%.

3.3  Anh huéng caa thitc in dén ty 1é¢ mang tring ctia luan tring Brachionus rotundiformis

Trong thi nghiém nay, ty 1€ luan truing mang tritng ¢ ca ba nghiém thttc tdng ttt ngay nudi
thit hai dén ngay tht bay, sau d6 bat dau cé xu hudéng giam dan tir ngay thit 8-10 (chi tiét tai
Bang 4). Ty 1€ luan trung mang tritng dao dong & NT1 tir 25,55-29,97%; NT2 ttt 24,42-30,17%; va
NTS3 ttr 25,43-32,93%. Twong tu, xu hudng sinh tredng cta luan trung, ty 16 mang triang ctia luan
trung & NT3 ludn c6 gia tri 16n nhat va xuat hién sy sai khac c6 y nghia so véi hai nghiém thic
con lai (p < 0,05) tir ngay nudi thit ba dén ngay thw bay. Ty 1€ luan trung Brachionus rotundiformis
mang tritng & nghién cttu nay, cao hon so véi nghién cttu cia Huynh Thanh Téi va cs. [11] nudi
sinh khdi luan trung B. calyciflorus (11-33%). Tuy nhién, thap hon so v6i nghién cttu ctia Planas

va Estévez [21] trén d6i twgng luan trung Brachionus plicatilis c6 ty 1& mang tring 30-45%.

Ca ba nghiém thitc déu dat gia tri cuec dai vé ty 1€ luan trung mang tring vao ngay nudi
thit bay. Trong do, ty 1€ luan trung mang triing cao nhat duoc tim thay 6 NT3 (32,93%) va sai
khéc c6 y nghia so véi NT1 (29,97%) va NT2 (30,17%) (p < 0,05). Tuy nhién, khdng c6 s sai khac
gitta NT1 va NT2 (p > 0,05). Két qua nay twong dong v6i nghién ctu ctia Hirayama va cs. [24]
luan trung duoc cho dn men banh mi va tdo Nannochloropsis sp. (ty 1€ 1:1) c6 ty 1& mang tring va
stzc sinh san twong dwong vai luan trung chi cho dn don thuan loai tao nay.
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Bang 4. Anh hrong cta thite an dén ty 1 luén triing mang tring & cic nghiém thiec

Nghiém thittc (%)
Ngay nuoi
NT1 NT2 NT3
2 25,73 £ 0,572 25,06 £ 0,532 25,53 + 0,492
3 26,03 £ 0,212 25,87 £ 0,672 28,43 £ 0,49°
4 28,47 + 0,472 28,50 + 0,492 30,70 + 0,78
5 28,93 + 0,492b 29,70 + 0,652 32,00 +0,62°
6 29,00 + 0,562 30,03 + 0,450 32,70 +1,08°
7 29,97 £ 0,432 30,17 £ 0,462 32,93 +0,41°
8 28,40 + 1,142 28,23 +1,002 31,30+ 1,02°
9 28,47 + 1,042 26,53 +1,152 28,43+ 1,112
10 25,55 £ 1,062 24,42 +1,132 25,43 + 1,082

Chii thich: Gid tri trén thé hién 1a s trung binh + sai s6 chuén. Cac gia tri trén cing moét hang c6 chi cai
khacnhau thi sai khac c6 y nghia thong ké (p<0,05).

NT1 (100% tao Nannochloropsis oculata); NT2 (50% men banh mi + 50% Nannochloropsis oculata); va
NT3 (100% Selco S.parkle).

4  Kétluin va kién nghi
41 Kétluan

Thtic &n Selco S.parkle cho méat dé quan thé cua luan trung cao & cac bé nudi thi nghiém.
bong thoi, cho ty 1€ luan trung mang tring cao, kha nang tai phuc hoi quan thé nhanh hon
(ttr mot dén hai ngay) so véi viéc chi st dung tao Nannochloropsis aculata hay tao Nannochloropsis

aculata két hop voi men banh mi. Vi vy, nén st dung thitc an Selco S.parkle d€ nu6i sinh khoi

luan trung dé nang cao toc do sinh truwong va sinh khoi ctia luan trung.

42  Kién nghi

Can ¢6 nghién ctu vé ham lwgng va tan suat cho luan trung an thic &n Selco S.parkle,
nham t6i wu hda viéc stt dung thirc an trong qua trinh nuoi sinh khoi, han ché dwoc tinh trang 6

nhiém moi truong nude, giam chi phi san xuat luan trung.
Loi cam on
Nhém tac gia chan thanh cdm on sy hd tro vé co sO vat chat va tinh than dé chting t6i hoan

thanh nghién ctru nay tir céc ddng nghiép thudc Trung tdm Nghién Ctru Ung Dung Va Chuyén
Giao Cong Nghé Thuy san, Khoa Thuy san — Trueong Dai hoc Nong Lam, Dai hoc Hué.
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