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ABSTRACT

The study “Usage of wastewater from Pangasianodon hypophthalmus ponds to
culture Chlorella sp.” was conducted to test whether wastewater from
Pangasianodon hypophthalmus ponds could be used to culture Chlorella sp. for
biomass collection. The experiment was carried out in the field of 500 L growing
cells with three treatments (1) 500 L wastewater from catfish pond, (2) 450 L
wastewater and 50 L Chlorella sp. (3,675,000 ind/mL) and (3) 450 L wasterwater
filtered and 50 L Chlorella sp. (3,675,000 ind/mL) and three replicates were done
per treatment. During 11 days of the experiment, algal samples and water were
collected to analyse different chemical components (including N-NOs, N-NH+*
and P-PO#). The results showed that the Chlorella sp. densities of the treatments
(2) and (3) were the highest corresponding to 1.400.000 ind/mL and 1.566.667
ind/mL, respectively, the biomass of the two treatments was higher than 2.5 mg/L
on the day 2" of the experiment. On this day, concentrations of N-NOs, N-NH "
and P-PO# were the lowest. The Chlorella sp. density and biomass decreased
gradually to the day 11". The density and biomass of the treatment (1) increased
from the I*' to 4™ day while the concentrations of N-NOs, N-NH;* and P-POs"
decreased with the dominance of the Chlorophyta. Wastewater from the catfish
ponds could be used to culture Chlorella sp. For biomass collection;, however,
high concentration of N-NHi' and P-PO# should be considered before
discharging to surrounding waterway.

TOM TAT

Nghién ciru “Sir dung nuéc thai ao cd tra Pangasianodon hypophthalmus dé nuéi
sinh khéi tao Chlorella sp.” dwoc thire hién nham danh gié khd nang nudi va thu
hoach sinh khéi tdo Chlorella sp. tr nuwoc thai ao nuoi ca tra tham canh. Thi
nghiém duwoc bé tri ngoai dong trong 6 nuéi 500 L véi cdc nghiém thire (1) 500 L
nude thai tir ao nudi ca, (2) 450 L nude thdi tir ao nudi cd két hop 50 L Chlorella
sp. (3.675.000 cd thé/mL) va (3) 450 L nude thdi tir ao nuéi cd duoc loc két hop
50 L Chlorella (3.675.000 cd thé/mL) véi 3 lan Idp lai & méi nghiém thirc. Mau
tdo, DO, N-NOs, N-NH.", P-PO# dwoc thu va phdn tich lién tuc trong 11 ngay
thi nghiém. Két qud cho thdy ¢ ngay thir 2 cia thi nghiém, mdt dé (1.400.000 cd
thé/mL va 1.566.667 cd thé/mL) va sinh khéi (> 2,5 ug/L) cia tio Chlorella sp. ¢
nghiém thirc (2) vd (3) cao nhdt trong khi cdc chi tiéu N-NOs, N-NH;*, P-PO+
dat gia tri thap nhat. Mat dg va sinh khéi tao Chlorella sp. & cdc nghiém thirc nay
va giam dan vao cdc ngay tiép theo dén két thic thi nghiém. O nghiém thire (1),
mét do va sinh khéi Chlorella sp. ting dan tir ngdy 0 dén ngay 4 trong khi ham
lwong N-NOs, N-NH,*, P-PO# ‘giam trong thoi gian ndy voi nganh tao luc
Chlorophyta chiém wu thé. Co thé sir dung nudc thai ao ca tra dé nuéi tao
Chlorella sp. va thu sinh khoi nhung can heu ¥ ham lwong N-NH;* va P-POqs*
trudc khi thai ra moi truong nuwoc mat lan cdn.
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1 PAT VAN BE

Pong bang séng Ciru Long (PBSCL) 1a ving
dat ngap nudc rong 16n thuan loi cho viéc nudi
trdng thity san nuéc ngot va nudc man. Chi trong
12 nam (2001-2012) dién tich nuoi ca tra trong ca
nude ting gip 5 1an, san lwong ting gip 36 lan (Bo
Néng nghiép va Phét trién nong thon, 2012); riéng
PBSCL dién tich nudi ca tra dat trén 5.000 ha véi
san lugng trén 1 triéu tan (Bo Nong nghiép va Phat
trién nong thon, 2012). Tuy nhién, nudi c4 tra thim
canh da va dang lam gia ting 6 nhiém moi truong
dic biét 1a 1am 6 nhiém mai truong nudce va phu
dudng hoa do n6ng d6 dam, lan vuot qua stc tai
ctia méi truong (Uraiwan, 2007 trich béi Nguyén
Phan Nhén, 2011). Bé san xuat dwoc 1 kg cé tra
can 69,9 g nito, 11,3 g phospho; dong thoi thai ra
moi truong la 23,2 g nito, 8,66 g phospho (Lé Bao
Ngoc, 2004). Nhu vay, san xuét ¢ tra & PBSCL
thai ra moi trudng 1a 31,602 tin N, 9,893 tin P nim
2007 va 50,364 tan N, 15,766 tan P nam 2008
(Sena et al., 2010 trich Nguyén Phan Nhan, 2011).
Luong chat thai nay hau hét dugc bom tryc tiép ra
song hay kénh rach do cac hd nudi chua c6 phuong
an xur ly lam cho moéi truong nude mat ngay cang
xdu di, khong chi anh huong dén cudc séng cua
nhitng ho dan xung quanh ma con anh huéng dén
kinh té nuéi trdng thuy san (Truong Qubc Phu,
2007). Vi vdy, viéc bao vé moi trudng trong nudi
trong thuy san 1a mot vén dé vo cling quan trong va
cap bach hién nay can dugc tap trung giai quyét dé
dam bao sy phat trién bén viing.

Tao Chlorella sp. 1a mét loai tdo co gia tri dinh
dudng 16n, k¥ thuat nuoi don gian, thoi gian san
xuit quanh nim, c6 nhiéu tng dung trong y hoc,
dic biét co kha ning hdp thu cac chét dinh dudng
nhu dam va lan rat tbt (Tr?ln Pinh Toai va Chau
Vian Minh, 2005),... nén viéc nudi tao béng nguén
nudc c¢6 ham lugng dam, 1an cao nhu nudce thai tir
ao nuoi ca tra da dugc cac nha khoa hoc quan tam
nghién ctru.

Dé gop phan thuc day thé manh cua tao
Chlorella sp. & nhiéu linh vuc khéc, dic biét 1a su
dung sinh khdi tio lam thirc an cho 4u tring tom c4
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trong mudi trong thuy san. P& tai  “Sir dung
nuwée thai ao nudi ca tra Pangasianodon
hypophthalmus dé nudi sinh khoi tao Chlorella
sp.” dugc thyc hién nham danh gia kha nang nudi
tao Chlorella sp. trong moéi truong nudc thai ao
nuoi cé tra.

2 PHUONG PHAP NGHIEN CUU

2.1 Tio gidng

Tao Chlorella sp. dugc phan 1ap va nubi gitt &
phong thi nghiém, B¢ mén Khoa hoc Madi truong-
Khoa M@éi truong va Tai nguyén Thién nhién,
Truong Pai hoc Can Tho. Tao Chiorella sp. dugc
nuodi gilr trong moéi truong Walne (Coutteau, 1996).

Ngudn nudc: Ngudn nude thai dung cho thi
nghiém dugc thu tir ao cé tra nudi dugce 4,5 thér}g
c6 mat do 28 com/m?, trong lugng 500g/con 6 Con
Khuong, quén Ninh Kiéu, Tp. Can Tho.

2.2 BH tri thi nghiém

Thi nghiém dugc bd tri ngoai troi va hoan toan
ngiu nhién gdm 3 nghiém thirc, mdi nghiém thirc
duoc 1ap lai 3 14n. Thoi gian thi nghiém 1a 11 ngay,
thé tich mdi nghiém thic 1a 500 lit (1,2 m dai x
0,8 m rong x 0,6 m cao) voi mat dd Chlorella sp.
dau vao 1a 3.675.000 ca thé/mL. Nghiém thic C1
duoc bd tri 500 lit nude thai; nghiém thirc C2: 450
lit nuwdce thai va bd sung 50 lit tao Chlorella sp.. O
nghiém thtic C3, 450 lit nude thai duge qua ludi
loc 5 um dé loai bo tao tap va phiéu sinh dong vat
va bo sung 50 lit tio Chlorella sp. dau vao. Cac chi
tiéu theo doi gdm nhiét do (bang nhiét ké), pH
(may do pH, HANNA-Y), DO (may do YSI5000,
M3), NOs™ (phuong phép Salicylate, so mau bing
may U2800); NHs* (Phuong phap Indophenol
blue va so mau so mau bang may U2800); PO,
(phuong phap Molibden blue). Mau tao Chlorella
sp. dugc xac dinh biang budng dém Neubaur
Improved (Coutteau, 1996), va sinh khdi tao xac
dinh bang trong luong tuoi. Cac mau duoc thu mdi
ngdy vao lic 8-9 gid va thu tir ngay 0 dén ngay 11.
Céc mau dugc phan tich phong thi nghiém Khoa
Moéi Trudng va Tai nguyén Thién nhién, Trudng
Dai hoc Can Tho.
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2.3 Xirly sb liéu

,Sé liéu 1y hoa ‘hoc nudc, mat dd tao va sinh
khoi duge xu 1y bang Micrsoft Excel 2011 va sur
dung phan mém SPSS 13.0 (IBM Inc., USA) phan
tich phuong sai mt nhan to dé so sanh sy khac
biét & cac nghiém thtrc.

3 KET QUA

3.1 Su bién dong ciia nhiét d9, pH, DO

Nhiét d6 trong qua trinh thi nghiém dao dong
26,6 — 29°C thich hop cho su phat trién cia tao
Chlorella sp..

pH & cac nghiém thirc dao dong 6,07 — 7,82, dat
cao nhat ngay 2 1a 7,82. Theo Tran Thi Thiy
(2008), pH> 8,0 t6i wu cho tao Chlorella sp. phat
trién vi vay pH cua cic nghiém thic dao dong
trong khoang 6,07 — 7,82 van dam bao cho sy sinh
truong va phat trién ciia tao Chlorella sp.

DO cua cac nghiém thtc thi nghiém trong
qua trinh b6 tri thi nghiém bién dong tir 2,04 -
4,84 mg/L rat phu hop véi pH, mat do tdo trong

Al &
Hinh 1: B4 tri thi nghi¢m

thoi gian bd tri thi nghiém.
3.2 Su bién dng cic chi tiéu N-NOs’,
N-NH4*, P-PO4*

Ham lugng N-NOs™ giam dén theo thoi gian &
tat ca cac nghiém thirc (Hinh 2). O C2 va C3, ham
luong nitrate giam lan luot 51,64% va 51,67% sau
mdt ngay thi nghiém; 1an luot 6n dinh 7,96 + 0,012
mg/L va 7,87 £ 0,018 mg/L tir ngay 2 dén ngay 8
va giam 81,15 - 81,65 % tir ngay 9 dén két thuc thi
nghiém. Twong ty nhu C2 va C3, ham lugng N-
NO;™ ¢ nudc thai tu nhién (C1) ciing gidm nhanh
chong tir ngay 0 dén ngay 4 (15,17 + 0,044 mg/L
dén 2,87 £ 0,025 mg/L) va 6n dinh tir ngay 4 dén
két thuc thi nghiém (1,29 + 0,088 mg/L). Ham
lugng N-NH4* giam dang ké ¢ ngay thu 2 cua
nghiém thuc C2 (88,36%) va C3 (88,35%) so voi
ngay 0 (Hinh 3). Sau d6, ham lugng N-NH4" duy
tri & murc 6n dinh 0,61+0,008 - 0,43 + 0,0009 mg/L
(C2) va 0,60 = 0,006 dén 0,43 + 0,0042 mg/L (C3)
tir ngay 2 dén ngay 11. O nghiém thirc C1, N-NH,*
ciing giam tir ngay 0 dén ngay 4 (87,94%) va duy
tri 6n dinh dén ngay 11.
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Hinh 2: Bién dong nong do N-NO5™ theo thoi gian
Ghi chu: Cl1: 500 lit nuoc thai; C2: 450 lit nuoc thai+50 lit Chlorella sp.; C3: 450 lit nudce thai loc+50 lit Chlorella sp.
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Hinh 3: Bién dong nong dd N-NH.* theo thoi gian

Ghi chu: Cl1: 500 lit nuoc thai; C2: 450 lit nudc thdai+50 lit Chlorella sp.; C3: 450 lit nucc thai loc+50 lit Chlorella sp.

Ham luong P-POs* ¢ nghiém thic C2 va C3
ciing giam dang ké 1an luot 87,98% va 88,17 % &
ngiy 2 (ngdy c6 gia tri P-PO,> thip nhat) so véi
ngdy 0 (Hinh 4). Tuy nhién, ham lwong P-PO.*
nay lai tiép tyc ting, giam va dat dinh & cic ngay
thir 4 1an luot cho C2 va C3 (1,37 + 0,009 mg/L va
1,30 + 0,018 mg/L) va ngay thtr 7 (1,21 + 0,024
mg/L va 1,25 + 0,047 mg/L). O nghiém thirc nudc
thai ty nhién, ham lugng P-PO4> giam tir ngay 0
dén ngay 4 (0,87 £ 0,007 d&én 0,21 + 0,007 mg/L)
va ciing duy tri 6n dinh tir ngay 4 dén ngay 11 nhu
& thong s6 N-NO;~ va N-NH,*.

Nghiém thirc bd sung tao Chlorella sp. ¢ ham
lwong N-NOj~, N-NH;" va P-PO4** cao hon nghiém
thirc nugc thai. O ngay 2, ham lugng N-NO;™ ¢
nghiém thirc nudc thai cao hon nghiém thiic bd
sung tdo Chlorella sp (p<0,05); tuong tu ham
luong N-NH4"; P-PO4* & nghiém thitc nudc thai
cao hon nghiém thirc bd sung tao Chlorella sp
(»<0,05), tuy nhién, khong co6 su khac biét néng do
giita cac nghiém thirc bd sung tao. O ngay 4, ham
luong N-NO5', N-NH4" va P-PO4* & nghiém thirc
nude thai cao hon nghiém thic bd sung tao
Chlorella sp (p<0,05)

4.500 -
aopo | ™
3.500 -

000

0Do

P-P0,(mgfL)

3 n
2.500 - v
2

1

.5D0 - i

1.000 -

0.500 - ~izr"
-—

a.000

10

Hinh 4: Bién dong nong do P-PO.* theo thoi gian
Ghi chu: Cl1: 500 lit nuoc thai; C2: 450 lit nuoc thai+50 lit Chlorella sp.; C3: 450 lit nudce thai loc+50 lit Chlorella sp.

3.3 Swbién dong ciia mat dd tao va sinh
khoi tdo theo thoi gian

Mat d6 va trong luong twoi & nghiém thirc bd
sung tao Chlorella sp. gia tang khi ham lugng N-
NH4* va P-PO,* giam (Hinh 5 va Hinh 6). Mat d
cao nhat lan luot cho C2 va C3 & ngay 2 la
1.400.000 + 23094 ca thé/mL va 1.566.667 =+
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26566 ca thé/mL twong ng véi ham lugng N-
NH,4" (0,605 £ 0,008 mg/L va 0,6 + 0,006 mg/L) va
P-PO+* (0,497 + 0,012 mg/L va 0,487 + 0,018
mg/L) thép nhét. Sau khi dat cuc dai & ngay thu 2,
mat d6 va sinh khéi tao & nghiém thirc bo sung tao
Chlorella sp. giam dan dén két thic thi nghiém. O
nghiém thirc nuée thai ty nhién C1, mat dg tdo tang
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dén tir ngay 0 dén ngy 4 (3.253 £ 9 c4 thé/mL) va
giam dan dén ngay 11.

Nghiém thirc bd sung tao Chlorella sp. cb mat
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d6 va sinh khéi cao hon nghiém thic nuGe thai
(p<0,05), tuy nhién, mat do va sinh khoi khong
khac biét & cac nghiém thirc bo sung tao (p>0,05).
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Hinh 5: Bién dong mat dé tio theo thoi gian

Ghi chu: Cl1: 500 lit nuoc thai; C2: 450 lit nudc thdai+50 lit Chlorella sp.; C3: 450 lit nucc thai loc+50 lit Chlorella sp.

Hinh 6: Bién dong trong lwgng tuoi tio theo thoi gian
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Ghi chu: C1: 500 lit nuoc thai; C2: 450 lit nuoc thai+50 lit Chlorella sp.; C3: 450 lit nuwcc thai loc+50 lit Chlorella sp.
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Hinh 7: Dién bién mit d9 tio & NT C1 theo thoi gian

O nghiém thic bd sung tao Chlorella sp.,
thanh phan loai chu yéu 1a Chlorella sp. & cic ngay
thi nghiém. O nghiém thic nudc thai ty nhién,
thanh phan tao luc (Chlorophyta) (1.050 - 3.200 ca
thé/mL) chiém wu thé (0,30 -0,68%) (Hinh 7) so
véi cac nganh tdo khué (Bacillariophyta) (10 -
40 c4 thé/mL), tao mat (Euglenophyta) (30 - 60 c4
thé/mL) va tao lam (Cyanophyta) (20 - 100 ca
thé/mL).

4 THAO LUAN

O nghiém thirc bd sung tao Chlorella sp., & thoi
diém ngay thtr 2, ham luong cac chat dinh dudng
trén gan bang ham lugng chat dinh dudng o
nghiém thirc nudc thai doi chimg cho thdy tao
Chlorella sp. hap thu lwong 16n nitrate, phosphate
va amonium chuyén thanh sinh khéi bang cach gia
tang mat d6. Theo Iriarte and Buitrago (1991),
Chlorella sp. hip thu amonium, nitrate va urea,
trong d6 amonium dugc hép thu nhiéu nhit. Ham
lugng phosphate trong cac nghiém thuc C2 va C3
cling gidm do Chlorella sp. st dung phosphate lam
nguoén dinh dudng cin thiét dé tang sinh khdi
(Craggs et al., 1995). Theo Oh-Hama et al. (1986),
tao Chlorella sp. 1a loai tao c6 kha ning hip thu
amonium tdt. Ham lwong amonium, nitrate va
phosphate trong moi truong thi nghiém & nghiém
thirc bd sung tao chi yéu 14 tir dung dich nudi gitr
Walne va mot phan tir méi trudng nudc ao nudi ca
tra. Sau khi dat mat do va sinh khdi dat cuc dai,
sinh khéi va mat do tao giam dan dén két thac thi
nghiém & ngay 11 do tao Chlorella sp. chét dan.
Luong sinh khdi nay ling xubng day 16 thi nghiém
va hoan tra lai méi truong c6 thé sau ngay 11 cua
thi nghiém.

O nghiém thtrc nude thai dbi chimg, ham lwong
amonium, nitrate va phosphate giam nhanh chong
tir ngay 0 dén ngay 4 do qua trinh hép thu dinh
dudng cua tao ty nhién trong nudc thai. Do khong
dugc bd sung tao Chlorella sp. nén mat do va sinh
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khdi tdo nho hon rét nhiéu so v6i mat dd va sinh
khoi tdo ¢ nghiém thirc bo sung tao Chlorella sp.

Chlorella sp. dugc phat hién chu yéu & céc
nghiém thirc bd sung tao Chlorella sp. trong khi
nganh tdo lam, luc, khué, mit dugc phat hién o
nghi¢ém thirc nudc thai. Tdo luc thich tng nhanh
v6i moi truong chiém ty 18 cao trong nudc thai ao
ca tra, dac biét 1a Scenedesmus javanensis. O
nghiém thirc nudc thai ty nhién, nganh tdo khué
dugc tim thidy & cac loai Navicula cuspidata,
Navicula gracilis, Navicula placentula fo rostrata,
Nitzschia acicularis, Nitzschia longissima var
resversa , tao mét Tracehelomonas lagenella,
Euglena acutissima, Euglena minima, FEuglena
oblonga, Euglena oxyuris, Euglena rubra, Phacus
alata, Phacus longicauda, tao luc Closterium
acerosum fo rectum, Closterium cornu var
Javanicum, Crucigenia rectangularis, Scenedesmus
quadricauda, Pediastrum biradiatum va tdo lam
Oscillatoria  irrigua, Merismopedia elegans,
Oscillatoria limosa. Thanh phan loai cia cc nganh
tao nay khong nhiéu nhung chung 1a nhimg loai dai
dién cho thiy vuc nude ngot & DPBSCL (Duong Tri
Diing, 2003).

So voi quy chudn k¥ thudt qubc gia vé nudc
mit QCVN 08:2008/BTNMT, ham lugng
phosphate dat quy chuan cot B2 (nudc mit st dung
cho muc dich giao thong thity) cho nghiém thirc bo
sung tao Chlorella sp. va nghiém thuc nudc thai.
Ham lugng amonium ¢ nghiém thirc C2 va C3 dat
quy chuin cot B2. Cac thong sé nitrate va
amonium cua nghiém thic C1 va nitrate cla
nghiém thire C2 va C3 dat quy chuin cot B1 (nude
mat stt dung cho muc dich nuéi tréng thiy san). Do
vdy, can luu ¥ ham lugng phosphate trong nudc
nuoi tdo Chlorella sp. va nudc thai tir nudi ao nudi
ca tra va luu y ham luong amonium & nghiém
thirc bd sung tao trudc khi thai ra ngudn nude mit
lan can.
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5 KET LUAN VA PE XUAT

5.1 Kétluan

- Co6 théﬂ sir dung nude thai ao nudi ca tra
thAm canh d€ nudéi va thu hoach sinh khoi tao
Chlorella sp.

— Thu sinh khéi tao Chlorella sp. t6t nhat vao
ngay 2 trong nudc thai ao ca tra thdm canh.

5.2 Dé xuit

— Can nghién ciru hé thong két hop gitra xur 1y
nude thai vira thu sinh khoi tao Chlorella sp. 1am
nguodn thire an cho tom ca, mang lai hi¢u qua kinh
té cho nguoi dan, han ché 6 nhiém méi trudng.

— Xur ly tiép theo ham lwong phosphate va
amonium sau khi thu hoach tao trudc khi thai ra
moi trrong nudc mat lan can.
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