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TOM TAT
Moina micrura la lodi gidp xdc sinh san don tinh dwoc tim thay phé bién & Pong bang séng Ciru Long,
Viet Nam (Lé Van Hau va cong su, 2018). Trong diéu kién bat loi, Moina sinh kén (tui chia trieng nghi)
(Dodson et al, 2010). Trong khi trisg nghi ciia nhiéu loai dong vt phit du nhie: Artermia, Daphnia, Rotifer da
duge sik phé bién trén thé gidi trong nhiéu thap ky qua, tuy nhién trimg nghi M. micrura van chwa diege nghién
cieu nhiéu vi 1y do khé san xudt thwong mai va ti 1é né thap. Trong nghién ciru nay, cdc logi thire dn va diéu
kién moi truong (pH, nhiét do) nham sdan xudt va bao quan ken Moina da dwoc nghién ciru. M. mirura dwoc
nuoi bdng 3 loai thirc an khac nhau: Cam gao, men banh mi va tao Scenedesmus sp. Mdt do M. micrura bo tri
ban dau cho cdc nghiém thire la 200 ct/L; Két qua cho thdy sé lwong kén cao nhdt ¢ nghiém thirc nuéi bang
cam gao (180 + 12 kén/L; P<0,05) dat dwoc sau 7 ngdy nudi. Mdc dit Moina nuéi bang men banh mi tao ra it
kén (64 £ 7 kén/L) so véi nghiém thikc cdm gao, tuy nhién s6 lwong trieng trong kén la cao nhdt (65 = 8% kén
chira hai qua trimg; P<0,05) va két qua twong tw & nghiém thirc khi cho Moina dn tao Scenedesmus sp. (60 =
5 kén/L). Ngoai ra, diéu kién bdo qudn trimg nghi (nhiét dg sdy 32,5°C; thoi gian sdy 30 phiit; bdo qudn sau
2 thang ¢ 4°C) ¢6 ti 1é né dat 30 + 5%, dong thoi phirong phép dp ciing cé tae dong rat lon dén ty 1é né trig
nghi M. micrura dao déng (35 - 65%) véi diéu kién dp tot nhdt (nhiét @6 nwée 28°C; pH = 7; L:D = 12:12;
cwong do chiéu sang 800 Lux).
Tw khoa: Cam gao, kén, men banh mi, Moina micrura, trieng nghi
ABSTRACT

Moina micrura is a parthenogenetic crustacean that is prevalently found in the Mekong Delta, Vietnam
(Le Van Hau et al, 2018). Under harsh conditions, Moina reproduction occurs to product ephippia (bags
containing resting eggs) (Dodson et al, 2010). While the ephippia of other zooplanktons such as: Artermia,
Daphnia, Rotifer have been used in the word for decades, M. micrura resting eggs have not been studied much
due to difficulties in commercial production and low hatching rate. In this study, diet types and environmental
conditions (pH, temperature) for the production of ephippia, as well as the storage of Moina resting eggs,
were investigated. M. micrura were cultured using three different types of diets: rice bran, dry yeast and
Scenedesmus sp. algae. The initial layout density for treatments was 200 ind.L-1, Resulting in the highest
number of ephippia in the treatment with rice bran (180 + 12 ephippia.L-1; P<0.05) achieved 7 days culture.
Although Moina cultured in dry yeast produced fewer ephippia (64 = 7 ephippia.L-1) than rice bran experiment,
the number of eggs in the ephippia was the highest (65 + 8% of ephippia containing of two eggs,; P<0,05) was
recorded. Similar results were detected in feeding Moina with of Scenedesmus sp. algae (60 + 5 ephippia.L-1).
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Additionally, the condition of resting eggs (temperature 32.5°C; drying time 30 minutes, storage after 2 months

at 4°C) has a hatching rate of time to preserve eggs after 2 months has a hatching rate of 30 + 5%, and

incubation method also has an impact to the rate of M. micrura resting eggs (35 - 65%) with the best incubation
conditions (temperature 28°C; pH = 7; L: D = 12:12; lighting intensity 800 Lux).
Keywords: Rice bran, ephippia, dry yeast, Moina micrura, resting eggs

I. PAT VAN PE

Thirc an tu nhién sdng va phat trién trong hé
thong ao nudi 14 chudi thirc dn quan trong cho
cac 4u trung tom ca (Bengtson, 2003). Pong
phat phiéu sinh 1a yéu t6 quyét dinh su thanh
cong trong wong nudi nhiéu loai thity san dic
biét 1a & giai doan 4u tring (Lé Thanh Hing,
2008; Vii Ngoc Ut va Duong Thi Hoang Oanh,
2012). Trude day, Artemia 1 thirc an tuoi séng,
phd bién cho 4u tring ca, dic biét 1a nhiing
nhom cé thuong mai. Ké tir nim 1980, chi phi
cho Artemia 12 mot van dé 16n ddi voi viée san
Xuét ca bt va ca giéng ¢ cac trai san xuét giéng
thity san. Van dé nay dic biét phd bién & cac
nuéc dang phat trién (Adeyemo and Ayinla,
1994 and Ovie S.I. et al, 1993). Viéc tim ra
dugc nhitng dong vat phiéu sinh c6 thé thay
thé cho Artemia, pht hop véi chi phi san xuat
da dugc nd lyc tap trung nghién ciru. Trong do,
Moina spp ¢6 tiém ning 16n dé lam thirc an
tuoi séng cho 4u tring ca va dong vat giap xac
(Alam, 1993; Kang Chang Keun et al, 2000).
Moina spp c6 chtta ham lugng dinh dudng cao
hon so voi Artemia nauplii thuong mai moi
n6 (He et al, 2001). Moina spp c6 thé sinh san
theo phuong thurc trinh san va hitu tinh. Thong
thudng, Moina spp gom toan ca thé cai sinh san
theo phuong thirc trinh san. O diéu kién t6i uu,
Moina spp céi tir 4 - 7 ngdy tudi bat dau sinh
san v6i s6 luong tir 4 - 22 con. Mdi lira cach
nhau tir 1,5 dén 2 ngay, mdi con cai dé tir 2 -
6 lan trong doi. Trong diéu kién bat loi chung
s€ sinh kén (Rottmann et a/, 2003). Trudc day,
nhidu nghién ctru da st dung M. macrocopa
dé thay thé cho Artemia. Tuy nhién, dong M.
micrura ¢6 mat phd bién trong luu vye Dong
bang song Ciru Long va c6 kich thudc nho phu
hop véi cac loai au trung hon M. macrocopa
(Lé Van Hau va cong su, 2018). M. micrura
cling c6 kha nang thich nghi véi ngudn nudc
c¢6 chét luong kém, nhiét do tir 5 - 31°C, tbi
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uu la 25°C va pH dao dong tir 5 — 9, chiu duoc
nong DO thép va nong do NHj; cao (Rojas et
al, 2001).

Nghién ctu st dung tao Nanochloropsis
oculata (4 x 10% tb/L) lam thtc an cho M.
micrura & mat 6 1.600 ct/L thi san xuat dugce
160 kén/L (Azuraidi et al, 2013). Mot nghién
ctru khac khi danh gia hi€u qua cua viéc st
dung bt cam gao va bot san trong san xuét kén
ciia M. macrocopa cho thiy, chi san xuét kén
khi str dung bot cam gao (360 = 81 kén/L), con
su dung bot san thi khong san xuét duge kén
(P<0,05) (Mubarak et al, 2017).

Trong qua trinh phan 1ap va dinh danh céc
dong Moina hién dién trong khu vuc Ddong
bang song Ciru Long cho thiy sy da dang va
tiém ndng st dung cac dong Moina phan lap
duoc 1a rat 16n (Lé Van Hau va cong su, 2018).
Mé mot huéng di méi trong nganh san xuat
c4 tra gidng va ké ca nganh san xuit c4 canh.
Ngoai ra, nghién ctu vé san xuét kén Moina
van con la hudéng méi, chua pho bién, nén day
1a bude tién phong nhiam tao tlen dé cho cac
cong trinh nghién ctru lién quan tiép theo.

II. VAT LIEU VA PHUONG PHAP
NGHIEN CUU
1. Vat liéu nghién ciru

M. micrura dugc st dung trong nghién
cuu dugc phan lap tr ao wong ca tra (huyén
Hong Ngu, tinh Dong Thép) va dinh danh bing
marker phan tir DNA barcode tai Phong Cong
nghé Sinh hoc Thuy sdn - Trung tam Cong
nghé Sinh hoc Thanh phé H6 Chi Minh (Lé
Vian Hau va cong su, 2018).
2. Phuong phap nghién ciu
2.1. Phwong phap tao kén M. micrura

Céac thi nghiém dugc thuc hién trong hop
nhya 5 L, M. micrra bb tri véi méat do ban dau
12 200 ca thé/L, mdi thi nghiém duoc lap 1a1 3
lan. Thirc an sir dung trong nghién ctru gom:
Cam gao (0,3; 0,6; 0,8; 1; 1,2 mL/L) (Mubarak
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et al, 2017); tao Scenedesmus sp. (102, 103,
104, 103, 106 tb/mL) (Ovie et al, 2002); men
banh mi Mauripan (0,05; 0,1; 0,5; 1; 1,5 g/L).

Khau phan an: 1 lan/ngay, lién tuc 5 — 6
ngay; sau do cho an 2 ngay/lan.

Phuong phap chudn bi cam gao: St dung
100 g cam gao + 500 mL nudce ct, xay véi toc
d6 2.000 rpm trong thoi gian 15 phat, dé yén
30 phat sau d6 tiép tuc xay véi toc do 2.000
rpm trong thdi gian 15 phut. Cubi cing loc qua
ludi 0,1 mm va bao quan ¢ 4°C (Mubarak et
al, 2017).

2.2. Bao quan kén M. micrura

Kén M. micrura sau khi thu hoach, rira sach
voi nude cat, sang loc chon kén chura 2 trung
nghi bang kinh Stemi 305 (ZEISS), kén duoc
dé kho ty nhién trong 60 phit ¢ nhiét d6 phong.

Céc yéu t6 danh gia sau khi qua cac budc
thi nghiém thiam do gém: nhiét d6 siy (dao
dong tir 25 — 40°C), thoi gian sdy (15 phat,
30 phut, 60 phut), nhiét do bao quan (4°C va
nhi¢t do phong). Sur dung cong cu Screening
Design (JMP 10.0) dé thiét ké thi nghiém, gdm
15 nghiém thirc (Bang 1).

Bing 1. Thiét ké thi nghiém véi cong cu Screening Design.

NT Ky hiéu Nhiét dp sdy (°C)

Nhiét d bao quan  Thoi gian siy (phiit)

1 011 32,5 4°C 15
2 -+ 25 phong 15
3 +++ 40 phong 60
4 ++- 40 phong 15
5 +-0 40 4°C 30
6 012 32,5 4°C 30
7 —+0 25 phong 30
8 --- 25 4°C 15
9 +-+ 40 4°C 60
10 +-- 40 4°C 15
11 ++0 40 phong 30
12 -—++ 25 phong 60
13 -+ 25 4°C 60
14 --0 25 4°C 30
15 013 32,5 4°C 60

Sau khi say, kén dugc Iuu trit trong tube nau
1,5 mL va bdo quan trong thoi gian 2 thang,
tién hanh bd tri 4p nd véi 10 kén/giéng SPL
va dugc 1ap lai 10 1an/NT & diéu kién 4p (nhiét
d6 nuoc 28°C; pH =7; L:D = 12:12; cudng do
chiéu sang 800 Lux), nham danh gia cac diéu
kién bao quan dya vao ti 1€ nd cua tring dat
duoc.
2.3. Panh gid cdc yéu to tac dong dén ti 1é no
cua trung nghi trong kén M. micrura

Str dung vot c¢6 kich ¢& mét ludi 50 pm thu
kén Moina, sau d6 st dung kinh Stemi 305
(ZEISS) soi sang loc chon kén (chira 2 triing
nghi) giit trong nudc cat va luu trit trong ti 4°C
trong thoi gian 10 ngay trudc khi tién hanh cac
thi nghiém (Paes ef al, 2015).

2.3.1. Anh huwéng pH, Sodium hypochlorite
(NaClO) lén ti I¢ no cua trieng nghi trong kén
M. micrura

Yéu t6 ¢ dinh: Nhiét 6 phong 25°C; Chu
ky chiéu sang L:D = 12:12; Cuong do anh sang
850 Lux.

Yéu t6 khao sat:

pH 6; 7; 8; 9 (pH duoc kiém tra bang may
do pH, hiéu chinh bang acid clohydric (HCI) va
Sodium hydroxyde (NaOH)).

Yéu t6 NaClO: NaClO 0% (khong ngam
v6i NaClO), NaClO 1%, NaClO 2% (thoi gian
ngam 20 phut) (Paes et al, 2015).

Céac thi nghiém dugc bd tri trong phién kinh
12 giéng (SPL), mdi nghiém thirc duoc 1ap lai
10 1an véi 10 ephippia/lan (chon ngiu nhién).
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Theo d&i 7 ngay lién tuc sau khi bd tri.
2.3.2. Anh hwong nhiét do lén ti [¢é no cua trieng
nghi trong kén M. micrura
Yéu t6 ¢b dinh: pH nudc 7.0; Chu ky chiéu
sang: L:D =12:12; Cudong do anh sang 850 Lux.
Thi nghiém duoc bb tri trong phién kinh 12
giéng (SPL), gdm 3 nghiém thirc voi cac nhiét
dd khic nhau: 20°C, 25°C, 28°C. Mdi nghiém
thire dugc 1ap lai 10 1an véi 10 kén/lan (chon
ngﬁu nhién). Nhiét d¢ duogc gitr on dinh trong
thiét bi diéu nhiét (Water chiler), kiém tra 2 1an

250
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Tao Scensdesmus sp.

Men banh mi

mdi ngay. Theo ddi trong 7 ngay lién tyc.
2.4. Phan tich s6 liéu:

Str dung phan mém chuyén dung JMP 10.0
dé thiét ké thi nghiém bao quan trimg nghi
thong qua coéng cu Creening Design 3 yéu tb
(nhiét do sy, nhiét do bao quan va thoi gian
sdy).

Str dung phan mém SPSS 19.0. xir Iy thong
ké cac két qua nudi sinh khdi tao kén M.
micrura va anh huong cua diéu kién ap no t6i
ti 1€ no cua trimg nghi trong kén M. micrura.

]
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Hinh 1. S lwgng kén (ephippia) khi nudi M. micrura véi cac ngudn dinh dudng khac nhau.

III. KET QUA NGHIEN CUU VA THAO
LUAN
1. Nudi sinh khoi tao kén M. micrura

Két qua nghién ctru cho thay, thic an c6
anh huong nhiéu dén kha nang sinh kén ciia M.
micrura. M. micrura, & cac nghiém thure (NT)
sit dung tao Scenedesmus sp. ludn san xuét
dugc kén, ty 18 kén thu duoc cao nhét 13 60 £ 5
kén/L; Ddi v6i cac NT sir dung men banh mi,
kén M. micrura thu dugc cao nhit & NT 0,1 g
(64 +7kén/L); rieng NT 1 gva NT 1,5 g khong
sinh kén, do thtc an thira 1am ban nuée, dan
dén Moina chét sau 7 ngdy nudi. M. micrura
sir dung cam gao cho sb luong kén cao nhét
trong tai NT 0,6 mL (180 + 12 kén/L; P<0,05).
Tuy nhién, xét vé s lwong trimg trong kén cho
thay, kén & cac NT str dung men banh mi ¢6 s6
luong trimg nhiéu nhat (ti 1& 2 trimg/kén dat
65 £ 8%, P<0,05), cao hon so vdi cac NT khac
(Hinh 1). Nghién ctru danh gia bot cam gao 1én
kha ning sinh kén M. macrocopa cho thiy sb
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luong kén dat toi da 1a 1a 360 + 81 kén/L va ti
1€ kén (2 tring nghi/kén) dat 24% (Mubarak et
al, 2017).

Ngoai tac dong tir yéu t6 dinh dudng 1én
kha nang sinh kén, theo nghién ctru trude do
dé san xuat nhiéu kén can tao moi trudong bat
loi nhu nong do NH; tir 2 — 3 ppm (Rani et al,
2008). Tuy nhién trong nghién ctru ndy & tat ca
cac nghiém thure sinh kén, gia tri NH; do dugc
déu dao dong trén mirc 20 ppm.

2. Anh huwéng ciia diéu kién bao quén téi ty
1€ né trirng nghi trong kén cia M. micrura

Két qua nghién ctru cho thay, cac diéu kién
sdy va nhiét d6 bao quan anh huéng nhidu dén
ti 1€ nd cua trimg nghi sau 2 thang. Cac NT co
ti 16 nd (%) cao nhat lan lugt 1a NT 1 (30,0 +
0,0%), NT 4 (30,0 + 5,0% va NT 15 (30,0 +
0,0%) va khong né & NT 7 (0,0 £ 0,0%) va
NT 11 (0,0 + 0,0%). Diéu kién bao quan tdt
nhét trong thi nghiém nay 1a ¢ 4°C; RSq = 0,83
(P <0,05). Trong nghién ctru bao quan kén M.
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Hinh 2. Hinh thai M. micrura (a) va kén (b)

Bang 2. Ti 1¢ né (%) trirng nghi trong kén M. micrura & cac diéu ki¢n bio quan khac nhau.

Nghiém thirc Ki hiéu Ti 1€ né (%) tring nghi trong kén
1 011 30,0 +0,0*
2 —+- 16,6 +5,7°
3 R 15,0 + 5,0
4 ++- 30,0 +5,0*
5 +-0 5,0 +£ 0,0«
6 012 10,0 £ 0,0bed
7 -+0 0,0 +0,0¢
8 --- 20,0 £ 5,0
9 +-+ 16,6 +£5,7°

10 +-- 30,0 +5,0°
11 ++0 0,0 £0,0¢

12 —++ 16,6 = 5,7°
13 -+ 15,0 £ 5,0
14 --0 5,0 £ 5,0c
15 013 30,0 £+ 0,0?

brachiata & nhiét do phong, ti 1¢ no dat 10 —
20% sau 6 thang bao quan va khong n¢ sau
9 thang (Rani et al, 2008). Mt nghién cuu
khac khi bao quan trimg nghi trong nudc mudi
10 — 30 ppt sau 3 thang c6 ti 1& nd thap hon
10% (Kandasamy and Palanichamy, 1997). Su

khac biét két qua trong nghién ctru ndy véi cac
nghién ctru trude d6 co thé 1a do khac vé vat
liéu nghién ctru va vung dia ly.

3. Anh huéng ciia diéu kién Ap né téi ti 1é né
cua trirng nghi trong kén M. micrura

3.1. Pdnh gi anh huong ciia yéu té pH va NaCIO

o M . Lo

Hinh 3. Kén M. micrura khéng xir Iy NaClO (a), kén M. micrura cé xir Iy NaClO 2% (b), ca thé con
sap né tir trirng nghi (c) va (d).
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Kén M. micrura xt ly va khong xu ly
NaClO c6 su khac biét rat rd vé hinh thai vo
trung, vé triang dugc xu 1y tré nén mong, trong

sudt va d& v& ra do bi bao mon, con vo trimg
khong dugc xtr 1y thi khong c6 su thay doi so
v6i hinh dang ban dau.

1000
90.0 |
a
b

= NaClO 0%

d ONaClo 1%

B NaClO 2%

6.0 7.0 8.0 9.0
pH nudc ap

Hinh 4. Ti 1§ né ciia trirng nghi trong kén M. micrura dwgc danh gia qua hai yéu t6 pH va NaClO.

Viéc xu Iy kén véi NaClO va pH cua nudc
4p c¢6 anh huong dén ty 18 no cia trimg nghi
trong kén (Hinh 4). Ty 1€ n¢ trung nghi trong
kén duogc p trong nude ¢6 pH 6.0 thap hon so
voi cac nghiém thie pH con lai. Kén dugc xtr
Iy NaClO 2% trong thoi gian 20 phut cho ti 1€
né thép nhét, chi dat 25 + 5%.

NaClO c6 tac dung lam bao mon 16p vo kén
bén ngoai, nhim tang hidu sudt nd cla trimg va
rit ngan thoi gian nd. Trong thi nghiém nay,
thoi gian nod ¢ cac nghiém thuc 1a nhu nhau,
sau 4 ngdy ap kén ¢ cac NT déu bat dau no.
Tuy nhién, két qua thi nghiém cho thay viéc sir
dung NaClO dé xir 1y kén trudc khi ap con tiy
thudc vao pH ciia moi truong ap. O pH 7 dén
pH 9, viéc str dung NaClO s€ lam giam ty 1¢ no
cta tring nghi trong kén. Bén canh dé, ndng
do6 NaClO dung dé xir Iy qua cao (2%) ciing
s& anh huong dén ty 1& nd cua trimg nghi trong

100,0
90,0
80,0
70,0
60,0

kén. Nghiém thuc c6 kén khong qua xu 1y voi
NaClO, ap trong nudc c6 pH 7 cho ti 1¢ nd cao
nhat, dat 75 = 2%.

Nghién ctru cho két qua trong dwong di bao
céo rang, khi ap kén M. micrura & diéu kién pH
nude tr 7 dén 9; nhiét do ép 25°C; cuong do
chiéu sang > 850 Lux; L:D = 8:16, cho két qua ti
1€ né dao dong tir 46 — 54% va khong co6 y nghia
vé mit théng ké (P>0,05) (Rojas et al, 2001).
3.2. Pdnh gid dnh hwéng yéu té nhiét dé nude
ap kén M. micrura

Két qua nghién ciru cho thay, kén co ti 18
né cao nhét ¢ nhiéu d6 28°C (dat 41 + 12,8%)
va thap nhit & nhiét do 20°C (dat 23 + 12,5%)
(Hinh 5). Thoi gian né bét dau vao ngay thir 3
& NT 28°C va sau d6 lan lugt 1a NT 25°C va NT
20°C. Nhu vay, khi giam nhiét do nudc ép thi ti
1& no trimg nghi trong kén thap va véi thoi gian
ap s& kéo dai.

r a
500 |
400 | b b
300 |
200 |
100 -
200C 250C 280C

Hinh 5. Ti I¢ né ciia trimg nghi trong kén M. micrura & cac nhi¢t dd nwéc ap khac nhau.
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Nghién ctru trén kén Daphnia cho thdy,
khi 4p & 4 mdc nhiét do 20, 24, 28 va 32°C
trong diéu kién chiéu sang L:D = 12:12 ¢o ti
1€ n¢ dao dong 16n tir 0,6 dén 31% (Paes et al.,
2016). Ngoai ra, mot két qua nghién ctru khac
khi 4p kén M. micrura & nhiét &6 25°C, cudng
d6 chiéu sang 850 Lux ciing cho ti 18 n& 14 76%
(Rojas et al., 2001).

IV. KET LUAN VA KIEN NGHI

Nghién ctru bude dau da danh gia dugc anh
hudng cua cac loai thitc an 1én kha nang sinh
kén M. micrura. S6 lugng kén dat cao nhit
1a 180 + 12 kén/L khi nudi bang cam gao 0,6
mL/L, nguoc lai nghiém thtrc khong sinh kén
khi st dung men banh mi 1g va 1,5g.

Podng thoi, danh gia duge anh huong cua
diéu kién bao quan (nhiét do séy 32,5°C; thoi
gian sdy 30 phut; bao quan sau 2 thang & 4°C)

TAI LIEU THAM KHAO
Tiéng Viét

s€ cho ti 1€ nd triing nghi trong kén 1a 30 + 5%;
kém phuong thirc 4p né trimg nghi trong kén &
diéu kién (khong xur 1y NaClO; pH = 7, nhiét
do nudc ép 28°C, L:D = 12:12 va cuong do
chiéu sang 850 Lux).

Két qua tir nghién ctru nay cho thiy trién
vong cua viéc san xuét kén M. micrura nhim
tmg dung trong thily san 1a rat 1én. Viéc san
xuét va bao quan kén M. micrura c6 thé chu
dong dugce ngudn giébng Moina sach, rd ngudn
gbc va chét lugng, kha ning nhan sinh khoi
nhanh, dap Gng dugc nhu clu st dung cuia cac
ho nuobi.

Tuy nhién, nghién ctru can tiép tuc thuc
hién thém cac phuong thuc bao quan khac nhu
phuong phap dong kho kén nhiam nang cao
chit lugng kén va thoi gian bao quan dai voi ti
1€ no cao. Déng thoi, nghién ciru sau thém cac
yéu t6 giup tang sb luong kén M. micrura.
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