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TOM TAT

Nghién cieu nham khdo sdt kha nang logi b6 cdc mudi dinh dwdng nitrogen trong nwde thai ao nudi tém
thé chdn trdng ciia mot sé ching vi tao. Trong nghién ciru ndy, ¢6 3 nghiém thire thi nghiém twong vmg véi 3
chiing vi tdo phé bién nhat trong nudi trong thiy san ¢ Viét Nam gom Chlorella sp. NTU-201, Tetraselmis chuii
NTU-202, va Oscillatoria sp. NTU-301. Trong méi nghiém thirc, cdc ching vi tdo dwoc nudi cdy trong moi
truweong nude thai da dwoc hiéu chinh d@é nang cao kha nang loai bo cac mudi dinh dwéng. Cdc thong s ddc
tinh nguon nwGe thai, sinh truéng quan thé vi tao, va hiéu qua loai bé cac mudi dinh dwong dwge thu thip. Két
quda nghién ciru da chi ra rang, nguon nwde thai cé dic diém dé man cao (28,6-32,3 mg.L"), pH (7,7-8,0) ciing
nhue dé kiém (69,3-145,6 mgCaCO L") 6 mitc trung binh va phu hop cho sinh truong vi tao, nong dé muoi dinh
diedng nitrogen va phosphate tiwong doi thp. Vi tao luc Chlorella sp. medc man biéu hién suw thich nghi va sinh
truong 16t nhdt & mét dé cwc dai dat 5,6+1,1x10° th.mL™ téc do sinh truong o pha logarithm 0,57+0,08, va thoi
gian tang sinh gdp déi 1,24+0,16 (ngay). Tdo lam Oscillatoria sp. biéu hién kha nang logi bé muéi dinh dwéng
nitrogen la tot nhat, 100% hrong mudi nitrate dirge loai bo khéi méi truong nwée chi sau 2 ngay nudi cdy.

Tir khoa: Ao nudi thuy san, mudi dinh duong, nitrate, nuoc thai, vi tdao.
ABSTRACT

The study was to evaluate the inorganic nitrogen removal capacity of some microalgal strain in
wastewater from whiteleg shrimp ponds. In this study, there were three separated treatments searching on
three popular microalgal strains in aquaculture in Vietnam including Chlorella sp. NTU-201, Tetraselmis chuii
NTU-202, and Oscillatoria sp. NTU-301. The wastewater characteristics, microalgal population growth, and
removal efficiency of inorganic nitrogen were tested. The research results showed a high salinity (28.6-32.3
mg.L"), mediated-potential of pH (7.7-8.0) and alkalinity (69.3-145.6 mgCaCO L") for microalgal growth,
inorganic nitrogen and phosphate concentration were little low. The green microalgal Chlorella sp. appeared
the highest acclimated and growth at maximum cell density of 5.6+1.1x10° (cells.mL*) exponential growth rate
of 0.57%0.08, and doubling time of 1.24%0.16 (days). The blue-green microalgal, Oscillatoria sp. showed the
best inorganic nitrogen removal capacity, in which 100% nitrate concentration was removed from water after
2 days incubation.

Keywords: Aquaculture pond, microalgal, nitrate, nutrient, wastewater.

I. LOI MO PAU

Véi dic diém c6 hé thdng song ngoi day
dic, duong bd bién dai hon 3260 km va khu
ddc quyén kinh té véi dién tich 1 triéu km?
Viét Nam duoc xem nhu mot quc gia cd cac
diéu kién 1y tuéng vé dia 1y cho nganh nuoi
trong thily san. Bén canh d6, Viét Nam nim

24 o TRUONG DAI HOC NHA TRANG

trong khu vuc khi hau nhiét doi, voi diéu
kién trung binh nam trén ca nudc vé nhiét do
(khoang 25°C) va sb gio chiéu sang (khoang
2500 gio/ndm) cao hon nhiéu so v&i mic
binh quéan chung trén toan cau (khoang 15°C,
va 2300 gio chiéu sang), day duoc xem nhu
nhimg tién dé thudn loi cho nuéi trong thity
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san nudce nha. Thém vao do, co ciu nén kinh
té tap trung cha yéu ¢ san xudt nong nghiép,
truyén thong canh tac lau doi, va nhiéu chi
truong quan trong trong chién luge phat trién
nudi trong thity san da dugc Chinh phu thong
qua. Dinh huéng phat trién nuéi trong thuy
san bén viing, than thién v6i véi moi trudng
la mot trong nhitng muc tiéu dic biét quan
trong [1, 2].

Nuodi trong thuy san Viét Nam cung nhu ¢
nhiéu nuéc trén thé gidi dang phai d01 dién
voi thach thic 16n lién quan téi nguon nudc
thai tir cac hoat dong san xuat nay. Nhiéu giai
phép duogc tap trung nghién cuu va dua vao
tmg dung. Pic biét, nhom giai phép cai tién
cong ngh¢ nudi dyua trén nén tang 1a sy hoat
dong cua céc vi sinh vat ¢o6 19i dugc xem la
tiém nang nhét va nhan duoc nhiéu su quan
tAm cua cac nha nudi trong thuy san, dién
hinh la cong ngh¢ biofloc. Tuy nhién, giai
phap nay duong nhu chua giai quyét triét dé
duoc van d& pht dudng ngudn nudc. Vé mit
khoa hoc, hoat dong tich cuc cua cac vi sinh
vat c¢6 loi s& phan giai ngudn chat vat cht
hiru co trong moi tru(mg ao nudi thuy san tao
thanh cac san phdm cubi cing 1a cac mubi
dinh dudng nitrate (NO,) hay ammonium
(NH,"). Cac muo6i dinh dudng nay cé anh
huodng téi suc khoe vat nudi thuy san hay
khong co ban phu thudc vao néng do cua
chung co trong moi truong nude. O mot s6
mo6 hinh nudi nhu ban tham canh hodc tham
canh, luong vat chit hiru co du thira trong
nude khong qua cao, két qua 1a ham luong
cac mudi dinh dudng (nitrate/ammonium)
khong qua 16n téi muc gy chét vat nudi thuy
san, ddc biét la tdm thuong pham. O chiéu
hudng nguoc lai, khi nong do cac mudi dinh
dudng nay ¢ muc qua cao, s€ trd nén gay doc
ddi voi vat nudi thuy san. Su xuat hién cua
thuat ngtr khoa hoc moi “ddc tinh nitrate/
ammonium” trong mo6 hinh nudi tdm siéu
tham canh ung dung cong ngh¢ cao trong vai
nam tré lai ddy da chimg minh cho luan diém
khoa hoc nay. Nhiéu hoc gia cho rang, viéc
ung dung cong nghé biofloc trong nudi tom
thwong phdm chua dat dugc thanh cong nhu

mong doi, rat ¢6 thé ndm & van dé doc tinh
cua nitrate/ammonium nay. Viéc tim ra giai
phap loai b6 cac mubi dinh dudng nay tr¢
nén rat cap thiét. C6 nhiéu hudng tiép can
duogc tinh toi, trong d6 st dung nhom sinh
vat san xuat hap thu cic mudi dinh dudng
nay duogc coi la hudng di c6 co s¢ khoa hoc
viing vang va day trién vong [3-6].

Vi tao (microalgae) duogc biét dén 14 sinh
vét san xuit co kich thudc nho bé nam giir
nhidu vai tro quan trong trong nhiéu linh
vue. Vi tdo san xudt ra ngudn chét hitu co
va gitr cAn bang cac hé sinh thai thiy vuc
trén trai dat, giam thiéu 6 nhidm moi truong
nude va khong khi. Bén canh do, nhiéu ung
dung rong rai cuia nhom sinh vat nay trong
cac linh vyc sinh hoc phan tir, cong nghé sinh
hoc va y dugc dd dugc khang dinh mot cach
10 rang [7, 8]. Ngoai ra, vi tdo con dong gop
16n trong cong nghi¢p thuc pham my pham,
nong nghiép - thuy san, va nguon nhién li¢u
sach. Véi dac diém la hép thu manh céc chét
dinh dudng, ting sinh khdi nhanh chong
trong mot khoang thoi gian ngan, vi tao da
va dang tré thanh dbi twong tiém ning nhat
cho cac hudng nghién ciru ing dung xur ly
ngu@m nuéc thai tr nhiéu linh vuc, trong
d6 co nudi trong thuy san. Nghién ctru ting
dung vi tao trong xur Iy nudc thai da xuét
hién tir rat lau trén thé gii. Palmer (1974)
la mot trong nhitng ngudi dit nén moéng
cho huong nghién ciru nay. Cac nghién ciru
cua ong tap trung vao cac loai tao thudc chi
Chlorella, Ankistrodemus, Sceedesmus, Eu-
lena, Chlamydomonas, Osillatoria, Micrac-
tinium... Trong nhitng nam tr¢ lai day, huéng
nghién ctru ing dung nay d4 rat 1on manh va
phong phu, thu hat nhiéu sy quan tdm cua
nhiéu nha khoa hoc va t6 chtc nghién ctru
trén toan thé gisi [8, 9]. O Viét nam, cac cong
trinh nghién ctru st dung vi tao xir Iy ngudn
nuée thai ao nudi thuy san 1a khong nhiéu.
Ung dung vi tao trong nudi trong thiy san &
Viét Nam phan 16n ¢ khia canh lam ngudn
thirc an twoi séng. Chlorella sp. nudc man
va Tetraselmis chuii duge ung dung rong
rii nhat trong san xuat gidng ca bién vai vai

TRUONG DAI HOC NHA TRANG e 25



Tap chi Khoa hoc - Cong nghé Thuy san

S6 3/2022

tro lam thirc an cho luén trung va céng ngh¢
nude xanh. Bén canh do, nhiéu co so san xuét
gidng ca bién khu vye Khanh Hoa dang tmg
dung loai tao lam Oscillatoria sp. thay thé
cho Chlorella sp. ¢ duy tri mau nuéc xanh
trong cac bé uong cho hi¢u qua rat rd rét. Dac
diém chung ctia 3 loi vi tio nay 1a kha ning
hap thu manh mé& ndng do cac chat hitu co
c6 trong moi truong nudc, thém vao do la
kha ning hép thu cac chat dinh dudng ¢ dang
hitu co cua Chlorella va Oscillatoria da duoc
khang dinh trong nhiéu tai liéu khoa hoc.
II. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

1. Ngudn nuéc

Nguon nudc sir dung trong nghién ciu
bao gdbm ca nudc bién ty nhién va ngudn
nudc thai ao nudi tom thwong pham thu tai
Trung tam Nghién ctru thyc nghiém Nuodi
trong thuy san Cam Ranh, Truong Dai hoc
Nha Trang. O cac nghiém thirc thi nghiém,
ngudn nudc thai ao nudi tom thuong pham
ntra cudi vu nudi duoc thu thap lam vat liéu
nghién ctru. Nudc dugce loc qua tai loc 0,5
pm va xu 1y chlorine 10 ppm trong 24 gid ¢
diéu kién bong t6i dé loai bo cin van va tac
nhan sinh hoc. Ngudn nudc thai sau khi xir
1y dugc phan tich cac thanh phan 1y hoa hoc
moi truong, va hiéu chinh. Ham luong phos-
phate (NaH,PO,) dugc bd sung dé dat duoc ti
1€ muoi dmh duong N:P ¢ 11:1 (twong dong
v6oi moi ty 1€ N:P co trong mdi truong dinh
dudng F/2 b6 sung), ddng thoi bd sung thém
khoang vi lugng va vitamin theo cong thirc
moi truong dinh dudng F/2 (Guillard va Ry-
ther, 1975) [10].

2. Nubi cdy vi tao

Céc chung vi tdo st dung trong nghién
ctru bao gdm Chlorella sp NTU-201. nuéc
man, Ietraselmis chuii NTU-202, va Oscil-
latoria sp. NTU-301, c¢6 ngudn gdc tir bd suru
tap gidng vi tio, Phong Thi nghiém Vi tio,
Vién Nuoi tréng thuy san, Truong Pai hoc
Nha Trang. Dé c6 nhitng danh gia chinh xac
hon kha ning loai bé cac mubi dinh dudng
trong nudc thai ao nudi tom thuwong pham
cua cac chung vi tdo nghién ctru, cong tac
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tién thi nghiém dugc tién hanh. Trong do,
céc chung vi tao thuan ching dugc thuan hoa
trong moi truong diéu kién nudc thai ao nudi
tom thuong pham ¢ tdi thiéu 50 thé hé trude
khi tién hanh céc thi nghiém. Hinh thtrc nu6i
ban lién tuc va don loai dugc sir dung trong
ki thuat thuan hoéa cac ching vi tao. Trong
qua trinh thuan héa nay, 30% - 50% thé tich
dung dich nuéi dugc thay thé hang ngay tuy
thudc vao toc do thich nghi va sinh truong
cua tung chung loai vi tao.

Céc ching vi tao dugc nudi cdy trong cac
binh carboy 20 lit, chira 18 lit dung dich nu6i
céy. Mat do ban dau té bao tao dugc tinh toan
dé quén thé vi tao trong thi nghiém & thoi
diém dau cia pha logarithm théng qua cong
tac tién thi nghiém khao sat sinh truong quan
thé. Cac thi nghiém st dung cac chiing loai vi
tdo khac nhau dugc bd tri véi cac mat do ban
dau khac nhau, cu thé Chlorella sp. 1a 1x106
tb.mL", tao lam Tetraselmis chuiila 0,3x10°
tb.mL"! va Oscillatoria sp. 1a 1x10* tb.mL"'.
Nhiét d6 duy tri 6n dinh & 25°C trong sudt
qua trinh nuoi cay bang may diéu hoa. Ngudn
anh sang tring duoc st dung trong nghién
ctru thong qua hé théng dén huynh quang.
Cuong do anh sang dugc duy tri 6n dinh &
3500 lux v6i chu ki quang 6 12 gio sang : 12
gio ti. Ché do suc khi lién tuc 24/24 dé dam
bao su xao tron va tlep xtic cta té bao vi tao
v6i cac diéu kién moi trudng song.

Nghién ctru duoc bd tri voi 3 nghiém
thirc thi nghiém (NT-1, NT-2, va NT-3)
tuong tng véi 3 chung vi tao st dung trong
nghién cuu Chlorella sp, Tetraselmis chuii,
va Oscillatoria sp. Mbi nghiém thirc duoc
lap lai 3 1an tao thanh 9 don vi thi nghiém.
C6 3 nghiém thtrc ddi chung (BC-1, BC-2,
va BC-3) tuong tmg v6i 3 nghiém thirc thi
nghiém. Trong cac nghiém thirc dbi ching
nay, nguon nudc st dung 1a nudc bién tu
nhién loc sach c6 méi trudng dinh dudng bd
sung F/2 (Guillard va Ryther, 1975).

3. Phuong phap thu thép so liéu

3.1 Xdc dinh théng s6 chat lheong moi
truong nuoc

Do duc dugc phan tich boi may quang phd
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Sper Scientific Turbidity Meter (860040),
phd do tir 0 — 50 NTU, d6 chinh x4c 0,5
NTU [11]. pH dugc xac dinh bdi may do
dién cyc Hanna Bench-Top Meter (68031),
khoang xac dinh 0-14 va d6 chinh xac 0,01
[12]. D6 min duge xac dinh bang khiic xa
ké Master Refractometer, khoang xac dinh la
0-10 g.L!, 6 chinh xac la 0,1 g.L! (twong
g véi khodng xac dinh 1a 0 — 100 mg.L",
va d6 chinh xac 1a 1 mg.L"). Do kiém tong
dugc xac dinh bang phu’(mg phap chuan do
su dung axit H,SO, v&i chi thi mau la methyl
da cam [13]. Nong d6 mudi dinh dudng
nitrite [NO,] dugc xac dinh bing phuong
phap diazot hoa (su dung sulfamilamide)
va N- N-(1-naphthyl)-ethylenediamine la
chat lién két tao mau. May do quang phd
UV-vis spectrophotometer véi budc song

543 nm dugc st dung dé do do hép thu
quang ctia cac mau nudc. Ham luong mudi
dinh dudng nitrate [NO,] dugc xac dinh
bang phuong phap so mau sir dung cot khir
cadmium. Trong phuong phap nay, toan bd
NO; dugc khu thanh NO, sau khi qua cot
khtr cadmium, phan Gng v6i sulfanilamide
va N-(1-naphthyl)-ethylenediamine tao mau
héng dam. Ham luong mudi dinh dudng
[NO,] trong miu s& dugc tinh bang ham
lwgng mudi [NO,] sau khi qua c4t khur
cadmium trr di ham luong [NO,] mudi
trude khi qua cot khir [14]. Ham lugng muoi
dinh dudng phosphate dugc xac dinh bang
phuong phap ascorbic acid voi chit chi thi
mau phenolphthalein. Str dung may do quang
phd UV-vis spectrophotometer & budc song
650 nm dé do d6 hap thu quang [15].
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Hinh 2.1. Puong chuin xac dinh mbi twong quan giira ndng d9 nitrite («) va phosphate (b) véi d9 hap
thu quang.

3.2 Xdc dinh théng s6 sinh truéng quan thé
Vi tao

Mau vi tdo trong cac binh nudi ciy hang
ngay duoc thu thap, ¢b dinh bang dung dich
lugol’s trung tinh dam dic trong cac dng
Eppendorf 1 mL. Budng dém té bao mau
Neubauer Improved c6 do sau 0,1 mm va
kinh hién vi quang hoc Olympus, BX 41TF
(Japan) dugc st dung dé xac dinh mat do tao
cac chung Chlorella sp. va Tetraselmis chuii.
Vi ching vi tao c6 cdu trac té bao dang
chudi, Oscillatoria sp. buéng dém thyc vat
phi du Sedwick Rafter 1000 6 dém trong 1
mL (Germany) dugc st dung.

Mat d6 té bao vi tao dugc tinh theo cong
thire D (th.mL™1) = n x d x 10* (Eq. 1)

Tdc d6 sinh truong & pha logarithm duoc

tinh theo cong thirc: u = M (Eq.2)

Thoi gian ting sinh gip d01
d, =2 (Eq. 3)

Trong d6: D 1a mat d6 té bao (tb.mL™), n
1a s6 lwong té bao dém dugc & mot 6 vudng
goc 16n (1b), d 1a s6 1an pha loang, 10¢ 1a don
vi chuyen d6i tir mm? sang mL. u 1a tbe do
sinh truéng ¢ pha logarithm, N, 1a mat d6 té
bao ¢ thoi diém t bat ki trong pha logarithm
(tb.mL "), N, 1a mat do té bao & thoi diém bat
dau pha logarlthm (tb.mL”). d, la thoi gian
tang sinh khoi 1én gap hai 1an (ngay) [10].

3.3 Xac dinh ty ¢ logi bo muoi dinh duong
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nitrate [NO, [ va nitrite [NO, |

100 mL dung dich nuéi dugc thu thap
hing ngay dé pham tich ham luong mudi
dinh dudng nitrogen. Té bao vi tao dugc loai
b6 khoi mau nude phan tich ham lugng mudi
dinh dudng bang phuong phap loc chan
khong. Mang loc cellulose kich thudc 16 loc
0,22 um (cellulose filter membrane pore size
0,22 pm, diameter 47 mm, Sigma-Aldrich
Germany). Mau nuéc duoc bao quan dong
& 0°C trong ti lanh dén thoi diém phan tich.

Ty 1& phan traim cac mudi dinh dudng
nitrogen loai bé khoi méi truong nude duge
tinh theo cong thirc

Ce—C
RE = €2 % 100% (Eq. 4)

Trong do, RE (Removal Efficiency) la
hi¢u qua loai b6 muoi dinh dudng cua cac
chung vi tao (%), C, la ham lugng mubi
dinh dudng do dugc & thoi diém t (uM), C,
la nong d6 mudi dinh dudng do dugc ¢ thm
diém trude khi ciy tao (uM) [16].

3.4 Phan tich thong ké

Céc phép phan tich gia tri trung binh
(mean), d6 léch chuan (SD) va cac phép phén
tich thong ké duoc thyuc hién trén phadn mém
Microsoft Excel.

III. KET QUA NGHIEN CUU VA THAO
LUAN

1. Két qua phan tich dic trung 1y héa hoc
moi trwong nwoc thai ao nudi tom thwong
phiam

Trong nghién ctru nay, hai dot thu mau

nudée thai ao nudi tom thé chan trang thuong
pham tai Trung tim thuc nghiém Nubi trong
thuy san Cam Ranh, Truong Dai hoc Nha
Trang déu dugc thuc hién vao nira cudi vu
nudi. Cu thé, dot 1 duoc thu vao ngay thua 41
va dot thtr 2 thu vao ngay thur 65 cua vu nudi.
Két qua phan tich dic trung 1y hoéa hoc moi
truong nudce thai ao nudi tom thuong pham
dugc thé hién chi tiét qua Bang 3.1. Két qua
nghién ctru da chi ra rang do man moi truong
nudce ao nuodi tom dao dong trong khoang tur
28,6+0,6 dén 32,3+0,6 mg.L"'. Khoang do
min ndy nam trong gidi han cho phép theo
QCVN02-19:2014/BNNPTNT vé Qui chuan
ki thuat Qudc gia vé co s& nudi tom nudce
lo. Két qua cong b trong nhiéu nghién ctru
truge da chi ra rang, khoang d6 man t6i uu
cho sinh trudng, phat trién va chdng chiu vai
c4c tac nhan gay bénh ciia tom thé chan trang
(Penaeus vannamei) 6 khoang 25 mg.L-' [17-
19]. O khia canh sinh truéng va phat trién
d6 man anh huong truc tiép dén vi tao thong
qua mot s6 tac dong nhu (1) didu hoa 4p suit
thdm thau, (2) qua trinh quang hop, va (3) qua
trinh sinh tong hop lipid cua vi tao. P6 man
con c6 nhimg tac dong gian tiép thong qua
lam thay d6i ham luong khi CO, hoa tan, doc
tinh cua khi doc va kim loai nang Khoang d¢
man ti wu cho sinh trudng va phat trlen cua
hau hét cac loai vi tao trong nudi trong thay
san 1a khoang 25 mg.L", cho thiy d6 man
moi truong nudc thai trong nghién cliru nay
1a tuong ddi cao [13, 14, 20, 21].

Bang 3.1. Thong s6 1y hoa hoc méi truong nuwée thai ao nudi tém thwong phim

Doman Doduc  Pokiém  [NO,] [NO,] [PO,*]

(mg.L) P (NTU)  (mgCO.L") (uM) (uM) (uM)
Mgy g TBESD  28,6£0.6 77402 13,311 14565180 21,1£0,1 1346488  2,580,2
Min-Max 28-29  7,5-7.8 12-14  124,8-156 20,9-21,2 124,4-139,6 2.3-2.,6
Moy o TBESD 323206 8,0£03 323%32 693+159 64219 424,0:98  7,0+12
Min-Max 32-33  7.6-82 30-36  52.0-83.2  62.0-65.5 412.8-431.1 5.7-8.1

Nguoc lai, két qua phan tich pH, do duc
va d6 kiém ¢ ca hai dot thu miu nude thai
déu cho thiy déy 1a gia trj rat phu hop khong
chi @i véi hoat dong nudi thuong pham
tom thé chan tring ma con dbi voi nudi ciy
phan 16n cac loai vi tao. Cu thé, pH dao dong
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tir 7,740,2 dén 8,0£0,3, d6 duc giao dong
trong khoang 13,3+1,1 dén 32,3+3,2 NTU,
va do kiém 1a tir 69,3+15,9 dén 145,6+18,0
mgCO,.L". Két qua phan tich ¢ Bang 3.1.
cling ch1 ra rang pH va do duc moi truong
nuée & cudi vu nudi (dot thu mau thi 2) cao
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hon so v6i dot nudi tha nhat. Pidu nay c6
thé dugc giai thich bai cang vé cudi vu nudi,
chat luong méi truong nudc cang trd nén
kém di do thtrc an thira va san pham bai tiét
tr tom tang 1én, phi€u sinh thuc vat phat trién
manh. Qua trinh quang hop dién ra manh mé
vao thoi diém budi trua (cling 13 thoi diém
thu mau nudc) 1am cho pH tang cao va do
duc 16n. Tac nhan thay doi pH nay dong
thoi ciing 1am giam dang ké lugng ion kiém
(HCO,, va CO,*) c6 trong mdi trudng nude
[10, 13,22, 23].

Ham lugng mudi dinh dudng [NO,],
[NO;]va [NO, 3] ¢6 trong cac mau nudc thal
ao nuoi tom lan luot 14 21.1-64.2, 134-424,
va 2.5-7.0 uM. Ham lugng mudi dinh dudng
nay tuong dbi thip cho thay viéc quan ly
ngudn thire an va chit lugng nudc ¢ co so
tuong ddi t6t. Nong do cac mudi dinh dudng
nay tang 1én & cudi vu nudi a diéu rat phu hop
nhu da trinh bay ¢ ndi dung phia trén. Mac
du vay, ¢ khia canh vi tdo, ham luong mubi
dinh dudng nay 1a rat thip so véi diéu kién
tdi wu cho qua trinh nudi céy. Cu thé, moi
truong F/2 (Guillard va Ryther, 1975) duoc
xem nhu moi truong dinh duong bo sung phd
bién nhét trong qua trinh nudi cdy cac loai
vi tdo trong nudi trong thily san, dic biét 1a
nhom vi tao lyc va tao lam. Khi sir dung moi
truong dinh dudng nay, ndng do cac mudi
dinh dudng nitrate va phosphate trong dung
dich nudi céy vi tao dat duoc theo thu tu la
882 va 36.2 uM. Bén canh do, ty I¢ gitta N:P
trong moi trudong nudc thai dao dong trong
khoang 27.6-37.7 (s6 liéu khong thé hién), 1a
cao hon rat nhiéu so véi diéu kién toi wu cho
nudi ciy vi tao (N:P 1a 11:1). Didu nay co
thé giai thich bi ham luong phosphate trong
moi truong nude thai 1a rat thap [10, 24-26].
Dé tang cuong hiéu qua loai bo mudi dinh
dudng nitrogen trong nudc thai, viéc bd sung
mudi dinh dudng phosphate vao mau nudc
thai 1 va mau nudc 2 dugce tién hanh véi ham
lwong lan luot 12 3.9 va 13.0 uM.

2. Sinh truémg quén thé vi tiao trong didu
Kkién mée thai a0 nudi tom thwong phim

Két qua nghién ctru tir Hinh 3.1. cho thay

vi tao luc Chlorella sp. nudc man thich nghi
tt voi didu kién méi trudng nude thai. Sinh
khdi quan thé ting nhanh ngay sau khi nu6i
cdy va dat dén gia tri cuc dai vao ngay nuodi
tht 4 ¢ 5,6+1,1 x10° tb.mL"", mét do cuc dai
nay thap hon kha nhiéu so véi mat do cuc dai
thu dugc & nghiém thirc ddi chimg sir dung
nude bién tw nhién, dat 19,3+1,1x10° tb.mL",
¢ ngay nudi thtr 5. Pha logarithm trong chu
ki sinh truéng quan thé vi tao & cac nghiém
thirc thi nghiém nay bt dau ¢ ngay nudi dau
tién (ngay 0) va kéo dai dén hét ngay nuoi
thir 4. Trong khi do6, d¢ dai cua pha nay la dai
hon ¢ cac nghiém thtrc ddi chimg, tir ngay 0
dén ngay thtr 5 trong chu ki sinh truéng. Toe
do sinh trudng (theo ngay) & pha logarithm
trong cac nghiém thirc thi nghiém trung binh
dat khoang 0,57+0,08, thip hon so v6i &
nghiém thirc d6i ching 1a 0,75+0,05. O cac
thi nghiém nuéi ciy Chlorella sp. bang nudc
thai ao nudi tom, thoi gian nhan doi sinh
khéi (doubling time) 1a 1,24+0,16 (ngay),
cao hon so véi ¢ cac nghiém thirc dbi chimg
(0,9140,05) st dung nude bién ty nhiém,
su dung F/2 1am m6i truong dinh dudng b6
sung (Bang 3.2). Két qua phan tich thong ké
vé toc do sinh truong quan_ thé, mat do cuc
dai, va thoi gian tang sinh gip doi cho da chi
ra sy sai khic co y nghia thong ké gitra cac
nghiém thtc thi nghiém va nghiém thirc d6i
chung (p<0.05).

So sanh véi két qua ciia mot sd nghién ctru
khac da duoc cong bd, cho thiy mot su tuong
dong vé sinh truong quﬁn thé cua ching tao
nay voi mot sé chung/loai Chlorella khac [27,
28]. O chiéu huéng nguoc lai, sinh truong
cua vi tao luc Chlorella sp. trong nghién ctiru
nay cao hon so v4i mot s nghién ctru trude
day. Mot trong s6 d6 1a nghién ciru dugc thuc
hién béi Man Kee Lam (2017) khi sir dung
loai Chlorella vulgaris d& xir Iy méi truong
nude thai sinh hoat. Theo do, téc dd sinh
truong (trong pha logarithm) cta Chlorella
vulgaris cao nhét dat duge vao khoang 0,3,
thap hon gan 2 1an so v6i két qua thu duogc tir
nghién ctru nay [29].

C6 xu hudng bién thién twong tu trong
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Hinh 3.1. Sinh truéng quén thé Chlorella sp. trong méi trudng nuée thai ao nudi tém (a) va nghiém
thirc di chirng (b).
Cic ki tw ddm chi sinh truéng quan thé & pha logarithms cing voi phuo’ng trinh twong quany = ax+b véi a ld téc do
tang truéng & pha logarithm theo ngay. Cdc ki tw mé chi sinh khéi quan thé khong nam trong pha logarithms.

nghiém tirc 2 nay, khi st dung ching vi tdo
Tetraselmis chuii lam vat liéu nghién ciou
(Hinh 3.2a va Hinh 3.2b). Mat d6 cuc dai thu
dugc trong chu ki sinh truéng quan thé vi tao
T’ chuii & nghiém thirc thi nghiém va nghiém
thic dbi chimg lan luot 1a 1.140.11x10°
va 1,6£0,10x10° tb.mL"". Bén canh do, toc
d6 sinh trudong quan thé (theo ngay) & pha
logarithm trong hai nghiém thirc nay lan lugt
la 0,49+0,03 va 0,58+0,02. Do dai ctua pha

logarithm & ca hai nghiém thuc 1a 3 ngay,
thap hon & cac nghiém thirc sir dung vi tdo
luc Chlorella sp. (4 ngay). Thoi gian tang
sinh gap doi ciia quan thé 1a 1,41+0,09 ngay
o cac nghiém thuc thi nghiém NT-2. Trong
khi d6, khoang thoi gian nay 1a 1,19+0,07
ngay ¢ nghiém thire 601 ching, cho thay sinh
trudng quan thé 1a tot hon & diéu kién nuge
bién tu nhién, c6 bod sung day dt mudi dinh
dudng va khoang chat.

Bang 3.2. Két qua sinh truomg quin thé vi tio trong cac nghiém thirc

Téc do sinh trudng p

Mat do cuc dai (tb.mL")

Thoi gian tdng sinh
gép doi (ngay)

Chlorella sp. 0.57+0.08" 0.75+0.05"
Tetraselmis chuii  0.49+0.03" 0.58+0.02"
Oscillatoria sp.  0.17+0.03"  0.44+0.04"

5.6£1.1x10°"
1.1£0.11x10°"  1.6+£0.10x10°" 1.41£0.09" 1.19+0.07"
1.540.2x10%"

19.3+1.1x10%"  1.244+0.16" 0.91+0.05"

6.1+£1.2x10*" 4.24+0.9" 1.59+0.14"

* Biéu thi két qua sw sai khdc c6 y nghia vé mdt thong ké gitta 3 ching vi tao

Két qua nghién ciru tir Hinh 3.2¢ va Hinh
3.2d cho thiy su khac biét rat 16n vé sinh
truong quan thé tao Oscillatoria sp. & cic
nghiém thirc thi nghiém va nghiém thirc ddi
ching. Cuy thé, & nghiém thtc thi nghiém,
sinh khdi quan thé ting cham sau ngay nudi
ciy dau tién, dat mat do cuc dai & 1,5+0,2x10*
chudi.mL" vao ngay nudi thir 2. Trong khi do,
0 nghiém thirc doi chuing, mat do cuc dai dat
6,1£1,2x10* chudi.mL"' vao ngay nudi thir 4
trong chu ki sinh truéng. Tdc do sinh truong
va d§ dai cua pha logarithm cling c6 khac
biét rat 16n giita hai nghiém thirc nay. Sinh
truong quan thé ¢ pha logarithm trong céac
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nghiém thirc NT-3 thap hon khoang 3 1an so
v6i cac nghiém thirc d6i chimg (PC-3). Thoi
gian ting sinh khoi 1én hai 1an & cac nghiém
thire thi nghiém la 4,24+0,9 ngay, trong khi
con sb nay ¢ nghiém thirc d6i ching chi &
1,59+0,14.

Tom lai, két qua nghién ctru tir Hinh 3.2
va Bang 3.1 d3 chi ra rang vi tao luc Chlorella
sp. co kha nang sinh trudng trong moi trudng
nuée thai ao nudi tom tét hon 2 chung tao
con lai. Nguoc lai, tao lam Oscillatoria sp.
biéu hién kha nang thich nghi va sinh truong
kém nhat. Sy khic biét nay c6 thé duoc
gidi thich boi dac trung khac nhau cua ting
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chiing/loai vi tdo. Mdi lodi vi tdo c6 nhiing
ddc diém khac nhau vé ddc diém hinh thai
c4u tao, kich thudc thé bao, tong nang lugng
vat chat cling nhu dac trung ve sinh truong.
Nhu cau vé cac diéu kién méi truong song

(a)

cling khac nhau cua tirng chung, loai vi tao.
Trong nghién ctru nay, viéc su dung chung
mot nguon nudc dé nudi cdy cac chung vi tao
khac nhau dua dén sy khac nhau vé két qua
sinh trudng quan thé 1a diéu tit yéu [30-32].
(b)

NT-2 (n=3) DPC-2 (n=3)
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Hinh 3.2. Sinh truéng qu?m thé vi tao Tetraselmis chuii (a, b) va Oscillatoria sp. (c, d)
trong moi truong nuwdc thii ao nuéi tom.

3. Kha ning loai bé cic mudi dinh dudng
nitrogen trong nudéc thai cia cac chiing vi
tdo

Két qua phén tich cac muéi dinh dudng
c6 trong dung dich nudi cdy cho thay ham
lugng nitrite bang 0 sau mot ngay nudi cay o
cac nghiém thurc thi nghiém. Piéu nay co thé
giai thich boi suc khi manh trong qua trinh

nudi cay vi tao nén oxy hoa cac mudi nitrite
thanh nitrate [13, 33]. Hiéu qua loai bo cac
mubi dinh dudng nitrogen tur day tap trung
trén mudi dinh dudng nitrate. Két qua nghién
ctru & Hinh 3.2. da chi ra kha nang loai bo
mudi dinh dudng cua vi tao lam Oscillatoria
sp. 12 tot hon hai ching vi tao con lai. O céac
nghiém thirc thi nghiém, hi¢u qua loai bo cac

NT-3 (n=3)
10 1
9 @ é
o
E i
&
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=
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Hinh 3.3. Hiéu qui loai b6 cic mudi dinh dudng ciia cic chiing vi tdo trong nghién ciru.
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mudi dinh duong (RE) tang nhanh sau ngay
dau tién nudi cay, dat khoang 69,6+4,8 %
ngdy nudi cdy thir nhat va hoan thanh viéc
loai bo nitrate (100 %) vao ngay nudi cfiy thu
hai. Két qua nghién ciru & cac nghiém thic
dbi chimg ciing cho ra két qua tuong tu nhu
vay, Oscillatoria sp. hoan thanh viéc loai bo
cac mudi nitrate chi sau 2 ngay nuoi cay

C6 mot sy khac biét nho vé kha nang loai
b6 mubi dinh dudng cta hai ching tao con
lai 13 Chlorella sp. va Tetraselmis chuii. O
cac nghiém thirc thi nghiém, hai ching vi
tdo nay déu loai bo duge 100% cac mudi
nitrate khoi moi truong nudc ¢ ngay nuoi thir
3. Tuy nhién, & cac nghiém thirc d6i ching
Chlorella sp. c6 kha nang loai bo hoan toan
mu01 dinh dudng nitrate sau 4 ngay nudi
cay, trong khi do, con ) nay ¢ loai vi tao
Tetraselmis chuii 1a 5 ngay. Mot diém ndi
bat trong két qua nghién ciru 1a ham luong
cac mudi dinh dudng trong mdi trudng nudc
nudi cdy thuong tiém can t6i gia tri 0, ngay
true thoi diém sinh khdi quan thé vi tao dat
dén gia tri cuc dai. Két qua nghién ctru nay

cling tuong dong voi két qua trong mot soO

cong bd khoa hoc trude day [34-36].
IV. KET LUAN VA KIEN N GHI

Moi truong nude thai ao nudi tom thé
chan tring thwong phim c6 d6 man tuong

TAI LIEU THAM KHAO

db6i cao, nguoc lai cac thong sb6 pH, do kiém
d6 duc phu hop véi nudi nhan sinh khéi vi
tao. Ham lwong mudi dinh dudng twong ddi
thip va ty 18 N:P 1a cao hon so v&i muc yéu
cau. Céc chung vi tao dung trong nghién ciru
thich nghi va sinh truong t6t trong diéu kién
nuéc thai ndy. Sinh truong quan thé vi tao
luc Chlorella sp. dat dugc cao nhéat. Nguoc
lai, Oscillatoria sp. cho thay két qua sinh
truong 13 thap nhat. Tuy nhién, vé hiéu qua
loai bd mubi dinh dudng nitrate thi vi tio lam
Oscillatoria sp. lai cho ra két qua tot nhat. Ké
tiép dén 1a Chlorella sp. va Tetraselmis chuii.

Viéc danh gia kha ning loai bo mudi dinh
dudng nitrogen ra khdéi moi truong nudc
thuong doi hoi nhidu thoi gian, 1ap lai cac
thi nghiém ciing nhu & nhiéu qui mé khac
nhau. Bén canh d6, cong tac danh gia chit
lugng moéi truong nude mot cach ki cang
va day du nguén dir liéu khoa hoc. Do do,
thong qua két qua nghlen clru nay, ching t6i
dé xut thuc hién viéc thu mau va danh gia
dac trung moi truong nudc thai ao nudi tom
& nhiéu ving trén ca nudc, phéan tich nhiéu
hon nira cac thong s6 Iy hoa hoc moi trudong.
Bén canh d6, tién hanh danh gid kha ning
loai bo6 mubi dinh dudng & nhiéu chung vi
tao & nhiéu qui mo khac nira.
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