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TOMTAT 

, Nham co them nguon thirc an taai song ttong san xuat con giong dpng vat bien kinh te, chimg toi da xac dinh 
thanh phan dinh duang cua mpt so chimg vi khuan quang hpp tia (VKQHT) tim dupc a Viet Nam va thii nghiem 
sit dung chiing lam thuc an taai song ttong nuoi giong mpt so loai dpng vat bien hai manh vo. Sinh khoi cac 
chiing VKQHT lya chpn co ham lupng amino acid (dac biet la mpt so amino acid khong thay the nhu 
phenylalanine, isoleucine, leucine, lysine) cao ban so vai tao Chlorella sp. va gan vdi tao Nanochloropsis sp.. O 
VKQHT, ham lupng lipid tong so lai thap ban so vdi hai loai tao tten. Tuy tong cac acid beo khong no mpt noi doi 
cua VKQHT cao han nhieu so vdi vi tao nhung lai khong phat hien dupc acid beo khong no da noi doi nhu: 
Eicosapentaenoic acid (EPA); Docosahexaenoi acid (DHA). Sinh khoi mpt so chiing VKQHT da dupc thir nghiem 
lam thuc an taai song de nuoi luan trung va con giong dpng vat hai manh vo. Luan tning Brachionus plicatilis sau 
9 ngay nuoi bang hon hpp sinh khoi VKQHT co sy gia tang mat dp ta 28 ± 3 den 83 ± 5 ca the/ml, taong duong 
vai khi nuoi bang hon hpp vi tao (ta 27 ± 4 den 85 ± 4 ca the/ml). Doi vdi ngao giong, ty le song sot cua au trimg 
ngao (din 8 ngay tali) nuoi bing sinh khdi VKQHT dat trung bmh khoang 34,2 ± 4,6 %, gan bang khi nuoi bang 
vi tao (dat khoang 35,1 ± 2,1%). Ty le song sot cua ngao cam dupc nuoi bang VKQHT va tao xap xi nhu nhau 
(47,9 ± 9,5 va 48,6 ± 10,5). T6c dp biln thai, miic gia tang kich thudc va ty le song sot den giai doan bam day cua 
hau giong ta'ong ty nhau khi nuoi bang hai loai thirc an la VKQHT va vi tao (65,3 ± 6,5%) va 66,9 ± 4,5%), taang 
img). Doi vdi ta hai giong, tdc dp bien thai va kich thudc cua au trimg ta hai ta giai doan dinh vo thang den giai 
doan dinh vd loi khi dupc nuoi bang VKQHT ciing taong duang so vdi khi nuoi bang vi fao. Miic dp song sdt cua 
ta hai (25 ngay taoi) xap xi nhu nhau d hai cong thiic cho an sinh khoi VKQHT va bang vi tao (80,3 ± 6,5%) va 
78,1 ± 5,7%, taong img). Tir cac kit qua thu dupc cho thay, hoan loan co the sir dung sinh khoi cac chung 
VKQHT da lya chpn dl bl sung hoac thay thl khi sinh khoi vi tao khong dap ung dupc nhu cau thiic an taoi song 
ttong mua vu san xuat con giong hai san. 

Tir khoa: Au trung hai mdnh vo, ludn triing, nuoi trong thuy sdn, thirc dn tuai song, vi khudn quang hgp tia 

Md DAU dupc sii dyng lam ngudn thiic an tuai sdng cho con 
gidng ciia nhieu thuy dpng vat nudi. Cac loai vi tao 

Tren thl gidi frong mpt thap ky qua, tten nganh nhu Nannochloropsis sp., Chlorella sp., 
thiiy san dupc xem la mpt trong nhflmg nganh cd Chaetoceros calcitrans... thudmg dupc su dung true 
budc phat triln nhanh chdng. C) Viet Nam, nudi tiep lam thiic an tuai sdng cho cac loai nhuyen the 
ttIng thuy san hien dang ttd thanh mdt nghl san xult hai manh vd (a tit ca cac giai doan phat trien) va 
cd hieu qua cao. Theo thing ke ciia Bp Ndng nghiep cho giai doan uam gidng cac loai ca, giap xac va 
va Phat triln ndng thdn, nudc ta phan dau den nam bac ngu. Ngoai ra, vi tao cdn cd the lam ngudn thiic 
2010 san lupmg nudi trdng dat 2 trieu tan, giu dien an gian tiep thdng qua cac dpng vat phu du 
tich nudi tring ttr 1,2 din 1,4 trieu ha. Nam 2008, (Lavens, Sorgeloos, 1996). Tuy vay, do biln dpng 
dien tich nudi trdng md rpng ldn hom 1 trieu ha, san cua nhieu dieu kien ty nhien, sinh khdi cua cac loai 
lupmg nudi ttong dat 2,4 trieu tan, gdp phan dua kim tao nay thudmg cho nang suat khdng dn dinb. De 
ngach xult khau thuy san dat 4,5 ty USD. dap iing nhu cau thiic an ngay cang cao, ngudi ta 

.„, , . i , , , , , .i , J 1 van tiep tuc tim kiem, lua chen them cac doi tuomg 
Nuoi trong thuy san phat trien, nhu cau ve con ,. x : .t,'- - ' *, • ~ ^ ' . 

.J „. X , , , , , , mai de su dung lam thuc an tuai sens trong san 
giong trong nuoi trong thuy san a nuac ta ngay -<. •- .̂u'- • 

, . . .T, 7 X -x , , . , , ~ xuat giong thuy san. 
cang gia tang. Trcng san xuat giong, thuc an va ky 
thuat nudi khi ucmi au triing mang tinh quyet dinh Met so nuac tren the gidi nhu Nhat Ban, Trang 
nang suat va chat lupng con gidng. Tir lau, vi tao va Quoc va Malaysia da thanh cdng ttong viec sit dyng 
mpt sd dpng vat phu du nhu rotifer, artemia... da sinh khdi mpt so loai vi khuan quang hop tia 

107 



Dd Thi Td Uyen et al 

(VKQHT) lam ngudn thirc an tuai sdng true tiep 
hoac gian tiep de nudi au trimg mpt so loai thuy dpng 
vat (Kobayashi, Kobayashi, 1995; Sasikala, Ramana, 
1995; Xu et al, 1992; Azad et al, 2002). Trong 
nhiing nam gan day, a Viet Nam, doi tupmg nay da 
dupc tim kiem, thu thap, tuyen chpn va nghien cim 
chimg de iing dyng frong mpt sd linh vyc nhu; cdng 
nghe mdi tradmg (Do Thi Td Uyen et al, 2003), xu 
ly ao nudi thuy san (Vo Thi Hanh et al, 2004), thu 
nhan boat chat sinh hpc (Dd Thi Td Uyen et al, 
2005; 2006). Tuy nhien, viec nghien ciiu umg dung 
ddi tupmg nay lam thite an frong nudi frdng thuy san 
cdn chua dupc quan tam. 

Trong cac thdng bao trade day (Hoang Thi Yen 
et al, 2006; 2007; 2008), chiing tdi da ttinh bay kit 
qua tuyen chpn, nghien ciiu dac diem sinh hoc cua ca 
4 chimg VKQHT nudc man nham img dung frong 
nuoi frdng thiiy san. Trong cong trinh nay chiing toi 
trinb bay cac ket qua thir nghiem sit dung sinh khdi 
VKQHT lam thiic an tuai sdng de nudi ddng vat phu 
du hoac tryc tiep nudi au trimg mpt sd loai thuy dpng 
vat bien hai manh vd cd gia tri kinh te cao. 

VAT LIEU vA PHUONG PHAP 

Cac chung VKQHT dupc lay tir tap doan giong 
Vien Cdng nghe sinh hpc. Chimg tao 
Nannochloropsis sp. nhan dupc tit TS. Nguyen Hiiu 
Dai (Vien Hai ducmg hpc Nha Trang). Chung tao 
Chlorella sp. nhan dupc tit GS. TSKH. Duomg Diic 
Tien (Dai hepc Qudc gia Ha Npi). Hai loai tao nay 
dupc nudi fren mdi tradmg f2 ciia Guilard (Duerr et 
al, 1998). Luan trimg Brachionus plicatilis (kieu s) 
nhan dupc tir Trung tam Qudc gia Gidng hai san 
mien Bac (Cat Ba, Hai Phdng). Thanh phln va ham 
lupmg cac amino acid frong te bao VKQHT dupc xac 
dinh dya theo phuomg phap da md ta trade day cua 
Phan Van Chi va ding tac gia (1998) tten he HP-
AminoQuant Series II (Cpng hda Lien bang Due). 
Ham lupng lipid tdng sd, acid beo no va khdng nc 
dupc xac dinh theo phuomg phap sac ky khii phi 
tten may sac ky HP-6890 (Cpng hda Lien bang 
Dire), ghep ndi vdi Mass Selective Detector Aligent 
5973 vdi cpt HP-5MS va khi mang He (dugc tiln 
hanh tai Phong Hda - Sinh bien, Vien Hda hpc cac 
hap chat thien nhien, Vien Khoa hpc va Cdng nghe 
Viet Nam). 

Phuffng phap nuoi luan triing 

Trong phdng thi nghiem: luan trimg dupc nudi 
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frong binh thuy tinh thl tich 500 ml chiia 400 ml 
nudc biln (dp man 25%o). Cac binh nay dupc sue khi 
lien tuc va duy tri nhiet dp frong khoang 25 - 27°C, 
pH 7,5 - 8,0. Luan ttmng dupc tha vdi mat dp 20 
con/ml va mli ngay che an 3 lan. Thiic an la tao 
hoac VKQHT. Tit nhumg thi nghiem tham dd da xac 
dinh dupc luong thiic an cin thiet cho doi tupmg nuoi 
nhu sau: mdi lan 13 ml dich vi tao cd vdi mat dp lO' 
te bao/ml (tuomg iing vdi khoang 16.000 te bao 
tao/ca the/Ian hoac 1,3 ml dich VKQHT cd mat dp 
lO' te bao/ml (tuomg iing vai 160.000 te bao/ca 
the/Ian). Cach 1 ngay thay nuac mpt lan de giam 6 
nhiem mdi tradmg nuoi (do thiic an thira va chat thai 
tit dpng vat nudi gay ra). Thi nghiem dupc tien hanh 
frong hai dot vao thing 8/2007, mdi dot lap lai ba 
lan. 

Tgi trgi gidng thiiy sdn: luan trting dupc nuoi 
frong be thuy tinh cd the tich 60 1 (chiia 50 1 nudc 
bien cd dp man 25%o) vdi mat dp khoang 20 con/ml. 
Cac binh nay dupc sue khi lien tuc, pH 7,5 - 8,0. 
Cach thay nudc va che an gidng nhu da md ta d quy 
md ttong phong thi nghiem. Thi nghiem nay dupc 
tien hanh frong hai dpt vao thang 9/2007, mdi dot lap 
lai 2 lan. 

Phuong phap nuoi ngao giong 

Doi v&i au triing ngao (3 ngdy tuoi) 

He nudi la hai khay cd kich thudc 30 x 50 x 40 
cm chiia 50 1 nudc bien, dp man 20 - 25%o. Nudc 
bien frong he dupc cap tit mpt he thong lpc sinh hpc 
de dn dinb ve chat lupng nudc nuoi va dupc thdi khi 
lien tyc. Cac duomg nudc thoat ra khdi he nudi dupc 
chin bang ludi nilon (kich thudc mit ludi 40 pm) dl 
ngan can au trimg ngao khong frdi theo nudc ra 
ngoai, mat dp ban dau kheang 5 au triing/ml va moi 
ngay che an 3 lan. Sir dung thiic an la 500 ml dich 
tao cd mat dp lO' te bae/ml (tuomg iing vdi khoang 
20.000 tl bao tae/ca thi/lln) hoac 50 ml VKQHT cd 
mat dp 10' tl bao/ml (ttrong iing vdi 200.000 tl 
bae/ca the/Ian). Khi cap thiic an, ddng nudc bien 
chay qua se tam ngimg lai khoang h dl franh thiic an 
bi froi ra ngoai. Tbi nghiem nay dupc tiln hanh trong 
ba dot, vao thang 6, 7 va 8/2006, mdi dot lap lai ba 
lan. 

Doi v&i ngao cdm (10 ngdy tuoi) 

He nudi dupc bd tri nhu khi nudi lu triing nhung 
bo sung mdt ldp cat 2 cm d day. Tbi nghiem nay 
cung dupc tien hanh frong ba dot, mdi dpt lap lai ba 



Tgp chi Cdng nghi Sinh hgc 7(1); 107-116, 2009 

lln vao thing 6, 7 va 8 nam 2006. 

Thi nghiem nudi au triing ngao va ngao cam 
dupc tien hanh tai Trai Gilng thuy san Cim Dung 
(Giao Xuan, Giao Thiiy, Nam Dinh. 

mau lugol (nhiing ca the chet khdng bat mau lugol). 

Ddi vdi au tning ngao, hau cung lay mau tuomg 
ty nhu doi vdi luan trung nhung khong can nhupm 
mau, sau do dem tren kinh hien vi quang hpc. 

Phuong phap nuoi hau giong 

Thi nghiem tien hanh nhu sau; sir dung hai bl 
composite vdi the tich nudc la 1 m̂  de nudi hau vdi 
mat dp khoang 3 con/ml, cho an 3 lan/ngay. Mdi lan 
cho an khoang 3,9 1 dich vi tao cd mat dp 10̂  te 
bao/ml (tuomg iing vdi khoang 13.000 tl bao tao/ca 
thi/lln), hoac 0,39 1 dich VKQHT cd mat dp lO' tl 
bao/ml (tuomg iing vdi 130.000 te bao/ci thi/lln). 
Nudc frong be uomg dupc sue khi lien tyc, thay 1/2 
be mdi ngay va sau 2 ngay thi thay 100%. Thi 
nghiem dupc lap lai 3 lan frong thing 9/2007. 

Phuong phap nuoi tu hai giong 

Ddi vdi du trung tu hdi: chung tdi bat dau nudi 
ta hai hi ngay thii hai sau khi de bang hdn hpp sinh 
khdi vi tao Nanochloropsis sp. va Chlorella sp. 
(tuomg ling khoang 13.000 te bao/ca the/Ian) hoac 
hdn hop sinh khdi VKQHT (tuomg iing khoang 
130.000 te bao/ca the/Ian), cho an ba lan /ngay. 

Ddi vol tu hdi gidng 25 ngdy tudi: sit dung 2 
khay (kich thudc 30 x 30 x 20 cm) cd day phy dupc 
gan vao day thimg (khoang 1/3 tit diy). Phia tten diy 
phu rai deu mpt lap cat min. Tir diy thiing nudc di ra 
theo he thdng chay fran. Mdi thimg nuoi khoang 100 
con tu hai gidng, cho an 3 lan/ngay bang dich nudi 
hdn hpp VKQHT hoac dich nuoi hon hop hai loai vi 
tao (lupng cho an gap khoang 10 lan so vdi giai doan 
au trimg). Trong thdi gian cho tu hai gidng an thi 
ngimg cap nudc khoang 1 h. 

Thi nghiem nudi tu hai gidng dupc tien hanh lam 
3 dot vao thing 6 nam 2007 tai Trai Gidng thiiy san 
(Cat Ba, Hai Phdng) thupc Vien Nghien ciiu nudi 
ttong thuy san I. 

Phirong phap xac djnh mat do luan trung, au 
triing ngao, hau 

Su dung micropipet, lay 3 mau/be (moi mau 50 
pi) d cac vi fri khic nhau. 

Ddi vdi luan triing; mau dupc cd dinh va nhupm 
blng lugol sau do dim fren kinh liip nhflmg ca thl bit 

KET QUA vA T H A O LUAN 

Thanh phan dinh duong ciia VKQHT 

Trong cic nghien ciiu trade day (Hoang Thi 
Yin et al, 2006; 2007; 2008), dya vao kha nang 
lam thiic an tuai sdng de duy tri sd lupmg artemia 
sau khi ap nd, chiing tdi da lua chpn dupc 4 chiing 
VKQHT cd ky hieu la NDT6, 86, CB5 va TH3, 
phan lap d cac vung ven bien Bac Viet Nam, thupc 
hai chi Rhodobacter va Rhodovulum. Theo nhieu tai 
lieu, te bao VKQHT thudmg cd ham lupmg protein 
cao (60 - 70% trpng lupmg khd), ham luong cic 
amino acid khdng thay the cua chiing cd the tuang 
duong vdi dau tuomg, thit va tning ga (Kobayashi, 
Kobayashi, 1995; Sasikala, Ramana, 1995), Chiing 
tdi da xie dinh gii tri dinh duomg ciia 4 chung 
VKQHT lya chpn va so sanh voi mot sd loai vi tae 
thudmg dupc sir dung lam thite an frong nudi trdng 
thuy san (Bang 1). 

Tir bang 1 cho thay, sinh khdi cua ca bdn 
chung VKQHT lya chpn chiia thanh phan va ham 
lupmg cic amino acid tuomg doi cao. Dac biet, 
ham lupmg met sd amino acid khdng thay the nhu; 
phenylalanine, isoleucine, leucine, lysine cua 
VKQHT cae hen so vdi tic Chlorella sp. va gan 
bang tao Nanochloropsis sp. - la hai leai vi tie 
dupc sii dung phd bien lim thiec an tuai song 
trong nuoi trong thiiy sin a Viet Nam. Tuy nhien, 
ham luong lipid tdng so d VKQHT lai thap horn se 
vai hai loai tao neu tren. Mac du % tdng cic acid 
beo khdng ne met ndi ddi cua VKQHT cao hom 
nhieu so vdi vi tie nhung lai khdng phat hien 
dupc acid bee khdng no da ndi ddi nhu; 
Eicosapentaenoic acid (EPA); Docosahexaenoi 
acid (DHA). Ket qua niy cung phu hop vai phan 
tich cua met sd tic gia khac (Azad et al, 2002; 
Ponsane et al, 2003; Ngd Thi Hoai Thu et al, 
2008). Nhu vay, VKQHT cd thl dap iing dugc nhu 
cau ve protein nhung khdng dip iing dugc nhu clu 
ve DHA va EPA - li nhitng acid beo rat can thilt 
trong qui trinh phit trien ciia au tning ciia met sl 
thuy dpng vat nudi, cd the coi VKQHT nhu mpt 
ngudn thirc an bd sung. 
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Bang 1. Thanh phan va ham lupng cac amino acid va ham lu'Ong lipid trong sinh khoi mpt so chung VKQHT va vi tao. 

Thanh phan 

Amino acids 
(% g kho) 

Aspartic acid 

Glutamic acid 

Serine acid 

Histidlne acid 

Glycine 

Threonine 

Alanine 

Arginine 

Tysosine 

Cysteine + 
Cystine 

Valine 

Methionine 

Phenylalanine 

Isoleucine 

Leucine 

Lysine 

Proline 

Amino acids 
tong so 

Lipid long so 
(% g kho) 

Tong cac acid 
beo no 
(% acid beo) 

Tong cac acid 
beo khong no 
mpt noi doi 
(% acid beo) 

Tong cac acid 
beo khong no da 
noi do! 
(% acid beo) 

NDT6 

4,29 

7,32 

1,77 

1,20 

3,22 

2,21 

4,01 

2,78 

1,95 

0,30 

2,25 

1,40 

1,86 

1,71 

3,56 

5,65 

0,93 

46,41 

9,51 

18,31 

81,38 

kphd 

VKQHT (Chung) 

86 

5,05 

6,80 

1,69 

1,19 

3,02 

2,26 

3,81 

2,59 

1,92 

0,37 

2,42 

1,14 

1,90 

1,98 

3,56 

5,67 

0,98 

46,35 

11,93 

24,71 

72,73 

kphd 

CBS 

4,95 

3,59 

2,08 

1,61 

2,77 

2,50 

4,12 

2,95 

2,61 

0,77 

2,47 

0,93 

2,36 

1,66 

4,02 

3,85 

1,80 

45,04 

7,98 

17,63 

80,54 

kphd 

THS 

2,66 

5,30 

1,41 

0,75 

1,96 

1,80 

3,22 

1,96 

2,20 

0,50 

3,15 

1,18 

2,98 

1,99 

4,59 

4,43 

1,64 

41,72 

13,75 

17,24 

81,69 

kphd 

Ctilorelia sp. 

4,74 

4,62 

2,12 

1,06 

2,28 

2,28 

2,98 

3,24 

0,96 

3,02 

0,27 

2,65 

2,44 

2,44 

2,71 

2,12 

37,65 

20,9 

24,0 

32,99 

43,01 

Tao 

Nanochlo-ropsis sp. 

8,4 

6,48 

3,31 

0,61 

5,11 

5,28 

1,54 

3,57 

1,06 

6,90 

2,64 

1,92 

1,47 

5,57 

4,07 

4,2 

62,13 

27 

31,4 

15,9 

52,1 , 

Sir dung sinh khoi VKQHT lam thurc an cho luan 
trung 

Luan trimg la ngudn thiic an tuoi sdng quan 
frpng che au tning nhieu thuy dpng vat vi kich thudc 
cua chiing nhd phu hgp vdi mieng vat nuoi, giau 
dinh duomg, de hap thu qua bieu md rapt ciia au 
triing. Mpt sd leai luan tning con cd kha nang sinh 
san nhanh, bai cham, sdng la limg trcng nuac va 
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thich nghi rit tdt vdi bien dpng moi tradmg (Lavens, 
Sorgeloos, 1996). 

Thiic an cua luan triing la vi tae, vi khuin, 
nlm men hoac thiic an tdng hgp (Lavens, 
Sorgeloos, 1996). Trong thi nghiem nay, chiing tdi 
sir dung 4 chiing VKQHT (NDT6, 86, CB5 va 
TH3) dl nudi luan triing B. plicatilis. Luan trung 
dugc nudi nhu da md ta trong phan phuang phip. 
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Ket qua theo doi sy gia tang mat dp ciia B. chiing VKQHT heac bang vi tao dugc trinh bay d 
plicatilis trong 9 ngay nudi blng sinh khdi cic hinh 1. 

100 

80 

60 

40 

20 H 

0 1 7 R P 
Thd'i gian (ngay) 

Hinh 1. Biin dpng mat dp luan trung khi nuoi bang 4 chiing VKQHT: chung NDT6: (•); chung 86; ( • ) ; chung CBS: ( • ) ; 
chung TH3: (/K); hoac tao Nannochloropsis sp P) ; va tao Chlorella sp (A). 

'w:'f' 

A 

Hinh 2 . Luan trung dupc nuoi bang cac ngufin thuc an khac nhau. A. VKQHT; B. Vi tao 

Luan trung dugc nudi bang sinh khdi cua 4 
chung VKQHT cd tdc do sinh san tuang duang 
vdi khi nudi bang hai leii vi t i e Nannochloropsis 
sp. va Chlorella sp. (Hinh I). Nhu vay, cd the thay 
rang VKQHT da dugc luan trung sit dyng nhu met 
ngudn thiic an tuai song nhu vi t ie . Dieu nay cdn 
dupc the hien d binh anh bp miy tieu hda ciia luan 
triing khi sit dung cac ngudn thiic an khac nhau 
(Hinh 2). 

Thi nghiem nudi luan triing cdn dupc tiln hanh 

tai Trai Gidng thuy sin Cim Dung, Giao Xuan, Giao 
Thiiy, Nam Dinh. Thirc an sit dyng la sinh khdi hdn 
hgp bdn chiing VKQHT da lya chpn. Ddi chimg la 
be dugc cho an bang sinh khoi hdn bop hai leai vi 
tao Nannochloropsis sp. va Chlorella sp. Sd lugng 
luan triing dugc xac dinb bang ngay, ket qua dugc 
trinh bay dhinh 3. 

Sy gia tang mat dp cua B. plicatilis sau 9 ngay 
nudi bang hdn hpp sinh khdi cua VKQHT (tir 28 ± 3 
den 83 ± 5 c i the/ml) tuomg duong vdi khi nudi bang 
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bin hgp vi tao (tir 27 ± 4 den 85 ± 4 ca the/ml). Nhu 
vay, d quy mo ldm cd the sir dung hdn hgp sinh khdi 

VKQHT lam thiic an ttrai sing che luan triing B. 
plicatilis thay thl cho vi t ie khi cd nhu cau. 

100 

- 80 
E 

<o-
<ni. 

Hinh 3. Bien dpng mat dp luan trung khi nuoi bang hon hap bon chung VKQHT (I 
Nannochloropsis sp. va tao Chlorella sp. (D). 

6 7 8 9 

Tho'i gian (ngay) 

va hPn hpp hai loai vi tao 

Sir dung VKQHT lam thiic an tuoi song cho au 
triing mot so loai hai manh vo 

Su dung VKQHT de nuoi ngao giong 

Ngao gidng d c i hai giai doan au triing va ngae 
cim dupc nudi nhu da md ta d phan phuomg phap. 
Ty le song sdt ciia ngao giong dupc nudi bang hdn 
hgp dich VKQHT va hdn hop hai loai vi t ie 
Nannochloropsis sp. va Chlorella sp. dugc trinh biy 
d bang 2. 

Su- dung VKQHT trong san xuat hau giong 

Hau la mpt loai thupc nganh dpng vat than 
mem (melusca), ldp hai manh vd (bivalvia), bp ca 
lech (anisomyaria), hp hau (ostreidae), gIm cd hai 
gidng Crasostrea va Ostrea. Hau de trirng, thy 
tinh ngoai trong mdi trudng nudc. Thiic an chii 
yeu ciia au triing hau la cic leai vi t ie biln nhu; 
Nanochloropsis oculata, Chaetoceros calcitrans, 
Chlorella sp Trong thi nghiem nay, chiing tdi 
bat dau nudi hiu tit giai dean au trimg dinh vd 

thing (ngay thii hai sau de) den hau au triing dinh 
vd ldi va chuyen sang giai doan sdng bam cd dinh 
(ngiy thit 23 - 25 sau de) bang hdn hgp sinh khdi 
VKQHT hoac hen hgp sinh khoi vi tio 
Nanochloropsis sp. va Chlorella sp. Thi nghiem 
dugc tien hanh nhu da neu d phan phuomg phip. 
Ty le sdng sdt cua hau se vdi thdi diem ban dau va 
kich thudc cua hau gidng dugc xie dinh. Ket qua 
dugc trinh bay d bing 3. 

Tit giai doan au tning dinh vd thing den giai 
doan sdng bam cd dinh, tdc dp bien thii, ty le sdng 
sdt cua hau gidng tucmg ty nhau khi nudi bang hai 
loai thuc an la VKQHT va vi t ie (65,3 ± 6,5% va 
66,9 ± 4,5%, tuomg iing). Miic gia tang kich thudc va 
chiing cung tucmg ducmg vdi nhau (kheang 253,6 ± 
1,7 va 258,5 ± 3,4 pm, ttiomg iing) (Bing 3). Hinh 
anh cac loai thirc an tich ty ttong he tieu hda ciia hau 
gidng khi sir dung sinh khdi vi t ie va VKQHT dugc 
trinh bay d hinh 5. 

Nhu vay, cd thl sii dyng VKQHT thay thl vi tio 
vdi vai frd lam thiic an tuai sdng khi sinh khoi cua 
tio khdng dip iing dii. 
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Bang 2. Ty le song sot cua au trung ngao va ngao cam (%) theo thai gian khi dirac nuoi bang nguPn thirc an khac nhau. 

Dpi thi 
nghiem 

Nguon 
thuc an 

% song sot cua ngao theo tho'i gian (ngay tuoi) 

Giai doan au trung Giai doan ngao cam 

6/2006 

7/2006 

8/2006 

Vitao 

VKQHT 

Vitao 

VKQHT 

Vitao 

VKQHT 

4 

100 

100 

100 

100 

100 

100 

6 

41,5 ±4,7 

40,4 + 3,2 

47,2 ± 6,5 

40,2 ±3,1 

41,3 ±2,5 

45,1 ±5,1 

8 

34,5 + 2,5 

29,1 ±4,6 

37,5 ± 3,5 

35,2 ±4,2 

33,4 ± 3,9 

38,2 ±4,1 

12 

100 

100 

100 

100 

100 

100 

24 

85,4 + 6,5 

82,7 ±3,1 

80,3 ±3,7 

85,8 ±7,5 

80,4 ± 3,0 

77,7 ±4,1 

36 

41,6 ±3,1 

40,8 ±4,5 

43,5 ±2,6 

44,3 ± 3,8 

60,8 ±1,5 

58,7 ± 3,7 

Bang 3. Bien dpng ty le song sot cua hau giong theo thai gian khi sir dung nguon thiic an khac nhau. 

Ngay tuoi % song sot cua hau theo thd'i gian Kich thu'O'C (pm) 

Nuoi bang VKQHT Nuoi bang vi tao Nuoi bang VKQHT Nudi bang vi tao 

2 

3 

% 
8 

10 

12 

14 

20 

26 

100 

98,0 ± 5,7 

97,2 ±3,1 

95,4 ± 7,5 

87,8 ± 3,9 

78,4 ± 8,2 

71,4 ±4,8 

68,3 ±5,7 

65,3 + 6,5 

100 

97,8 ±4,5 

97,3 ± 6,2 

96,0 ± 7,5 

87,7 ± 3,9 

79,0 ± 6,8 

72,6 ±4,5 

69,2 ± 5,6 

66,9 ±4,5 

20,2 ± 3,5 

48,5 ±4,6 

65,5 ±4,2 

99,5 ±10,1 

137,5 ±6,1 

160,2 ±7,5 

199,0 ±8,0 

211,2 ±10,0 

254,5 ±10,1 

19,7 ±3,6 

48,9 ± 8,5 

66,7 ± 3,5 

103,7 ±4,7 

142,5 + 10,4 

165.1 ±10,8 

206.2 ± 11,0 

219,2 ±2,8 

258,1 + 14,0 

Sir dung sinh khdi VKQHT de nuoi tu hdi giong 

Tu hii thupc nginh dpng vat than mem 
(melusca), ldp hai manh vd (bivalvia), bd bien mang 
(eulamellibranchia), hp vpp (macfridac), loii 
Lutraria rhynchaena. 

Ddi vdd du trung tu hdi: day l i giai dean au trimg 
dang bai lpi ty do, chi tieu quan frpng frong giai 
doan niy la kha nang bien thai. Chung toi da thii 
nghiem sir dyng sinh khoi cua hdn hgp bon chiing 
VKQHT hoac hdn hgp vi t ie lam thiic an cho chimg. 
Ket qua quan sit fren kinh bien vi cho thay, kich 
thudc ciia tu hai khi nudi bang sinh khdi VKQHT 
tucmg ducmg vdi khi nudi bang vi t ie. Sau 6 - 7 ngay 
da quan sit dugc sy bien thai cua au triing tii giai 
doan dinh vd thang (au tning hinh chii D) sang giai 

doan dinh vd ldi d ca hai cdng thuc thi nghiem sii 
dung thirc an vi tao va VKQHT (Hinh 6). 

Ddi vai tu hdi gidng (25 ngdy tudi) 

Thi nghiem dugc tien hinh nhu da neu d phln 
phuomg phip. Ket qui xie dinh miic dp sdng sdt cua 
tu hai theo thai gian dugc nudi bang VKQHT va so 
sanh vdi vi t io dugc trinh biy a bang 4. 

Miic dp sdng sdt ciia tu hii (25 ngiy tuli) cflng 
xap xi nhu nhau d hai cdng thirc cho an bang 
VKQHT va vi t ie (Bang 4). Nhu vay, VKQHT cd 
trien vpng lam thiic an tuai sdng che tu bai d giai 
doan con gidng cap 1 vi d giai dean nay tu hai cin 
met lugng thirc an ldn, trong khi do trong nhieu 
bean cinh vi tao lai khdng dip img du. 
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Hinh 4. Ngao cam duac nuoi bang hPn hap sinh khoi vi tao Chlorella sp. va Nannochloropsis sp. (A) va hon hap sinh kh6i 
VKQHT (B). 

"^i^PP^"! 

Hinh 5. Hau gidng (20 ngay tuoi) duac nuoi bang hon hap sinh kh6i vi tao Chlorella sp. va Nannochloropsis sp. (A); hoac 
hPn hpp sinh khoi VKQHT (B). 

Hinh 6. Au trung tu hai (7 ngay tuoi) du'oc nuoi bang h6n hap sinh khoi vi tao Chlorella sp. va Nannochloropsis sp. (A) hoac 
hPn hpp sinh khoi VKQHT (B). 
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Bang 4. Bien dpng ty le song sot cua tu hai (25 ngay tuoi) theo thai gian khi su dung cac nguon thye an khac nhau. 

Ngay nuoi IVIuc do song sot cua tu hai (%) khi cho an bang 

VKQHT Vitao 

1 
3 
5 

7 

9, 

,11 

13 

15 

17 

100 

92,3 ±2,1 

92,1 ±1,5 

90,5 ±2,5 

87.1 ±3,2 

85.2 ± 4,9 

83.3 ± 2,7 

81.2 ±3,1 

80.3 ± 6,5 

100 

92,5 ± 2,5 

92.0 ±4,1 

86,9 ±4,7 

84.7 ± 3,5 

82,4 ± 3,1 

80.8 ±4,6 

78,8 ± 3,3 

78.1 ±5,7 

KETLUAN 

Ham lupmg cic amino acid, ttong do cd mpt sd 
amino acid khdng thay the nhu phenylalanine, 
isoleucine, leucine, lysine frong te b ie cua cic chung 
VKQHT (NDT6, 86, CB, TH3) cae ban so vdi t ie 
Chlorella sp. v i gin bang tao Nanochloropsis sp. 
Ham lupmg lipid tdng sd d VKQHT thap hom so vai 
hai loai t ie fren. Tdng cic acid beo khdng ne mot n i l 
ddi cua VKQHT cae hem nhieu so vdi vi t ie, khdng 
phit hien dugc acid bee khdng ne da noi ddi nhu; 
Eicosapentaenoic acid (EPA); Docosahexaenoi acid 
(DHA). 

Miic dp gia tang mat dp cua luan trung 
Brachionus plicatilis sau 9 ngay nudi bang hdn hgp 
VKQHT tii 28 ± 3 din 83 ± 5 c i thi/ml ttiang duang 
vdi khi nudi bang hdn hpp vi t ie (tit 27 ± 4 din 85 ± 
4 ci thi/ml). 

Ty le sdng sdt cua au tning ngao (den 8 ngay 
tudi) nudi bang sinh khdi VKQHT dat trang binh 
khoing 34,2 ± 4,6%, gan bang khi nudi bang vi tao 
(dat khoing 35,1 ± 2,1%). Ty le sdng sdt cua ngae 
cim dugc nuoi bang VKQHT v i tio xlp xi nhu nhau 
(47,9 ± 9,5 va 48,6 ±10,5) 

Tdc do bien thii, miic gia tang kich thudc v i ty 
le sdng sdt den giai dean bim diy cua hau giong 
tuomg ty nhau khi nudi bang hai loai thite an l i 
VKQHT va vi tio (65,3 ± 6,5% va 66,9 ± 4,5%, 
tuomg ling). 

Tdc dp bien thii va kich thudc ciia au tning tu 
hii tir giai doan dinh vd thang den giai doan dinh vd 
lli khi dupc nuoi bang VKQHT cung tuomg duomg 

se vdi khi nudi bang vi tao. Miic dp sdng sdt cua tu 
hii (25 ngay tuoi) xap xi nhu nhau d hai cong thiic 
che an sinh khdi VKQHT v i bang vi t ie (80,3 ± 
6,5% va 78,1 ± 5,7%, ttrong iing). 

LM cam on: Cdng trinh dugc thitc hiin vcri sir tdi 
trg kinh phi ciia Di tdi cdp ca sd ndm 2007. 
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STUDY ON PHOTOSYNTHETIC BACTERIA AS LIVING FEED IN AQUACUTURE 
BREEDING 

Do Thi To Uyen*, Hoang Thi Yen, Do Thi Lien, Tran Van Nhi 

Institute of Biotechnology, Vietnam Academy of Science and Technology 

SUMMARY 

For diversity of living feed sources in aquacultare breeding, we estimated nutritional values of several 
photosynthetic bacteria sttains (PSB). The biomass of four chosen PSB sttains contained amounts of amino 
acids (including essential amino acids like: phenylalanine, isoleucine, leucine, lysine), total lipids and 
monounsaturated fatty acids higher than in Chlorella sp. and Nanochloropsis sp., but polyunsaturated fatty 
acids (such as EPA, DHA) were not found in among of them. We used them as living feed for rotifer 
Brachionus plicatilis and bivalves. For B. plicatilis, the density increased similarly when fed on PSB and 
microagale after 9 days (from 28 ± 3 and 27 ± 4 individuals/ml to 83 ± 5 and 85 ± 4 individuals /ml, 
respectively). The survival ratio of Meretrix meretrix fed on PSB were also comparable to those fed by 
microagale (in two stages of age: from 0-8 days and from 8-12 days). Crassostrea sp., had the same size and 
paedomorphosis time from sfraight-hinged to advanced umbone stage when fed on PSB and microagal, the 
survival ratio was 65.3 ± 6.5% and 66.9 ± 4.5% , respectively. For Lutraria sp., from sttaight-hinge to very 
early umbone stage, paedomorphosis time and size were similar when fed on PSB and microgale. These feeds 
were experimented on Lutraria sp 25 days of age, their survival ratios were approximate value. From obtained 
results, we suggest that biomass of chosen PSB sttains can be used as living feed to supplement or replace 
biomass of microalgae in aquaculture breeding. 

Keywords: Aquaculture, bivalve, Brachionus plicatilis, living feed, phototrophic bacteria 
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