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A . ABSTRACT

Thong tin chung:

Ngay nhdn bai: 17/12/2020 This study is aimed to determine the effect of medium sources (NPK, Walne

Ngay nhdn bai swa: 25/02/2021 and BG11) and appropriate concentration of NPK fertilizer (16:16:8) on

Noay duyét dang: 25/06/2021 population growth of Scenedesmus sp. The growth of microalgae population
was studied in two experiments: first with different nutrion sources (NPK,

Title: BG11 and Walne) and second with different NPK concentrations. Microalgae

Using inorganic fertilizer were cultured in 8 L glass bottles with initial density of 2x10° cells/mL. Light

NPK for Scendesmus sp. was provided from LEDs, illumination of 3000 Lux for 24/24, continuous

biomass culture aeration was supported during the experiment. The experiment was conducted
under a room condition with controlled temperature (24.4+0.4°C). The results

Tir khéa: showed that Scenedesmus sp. cultured with NPK reached a maximum density

of 35.1+1.1x10° cells/mL on day 13, a dry weight of 13.0+1.2 pg/th, which is
higher than that obtained with the remaining treatments. The protein and lipid
content were 42.9% and 5.0% by dry weight, respectively. Scenedesmus sp.
reached the highest algae density (33.2+0.2x10° cells/mL) when cultured with
Keywords: NPK 50 mg/L after 13 days of culture. Therefore, NPK can be used in
Biomass culture, NPK, Scenedesmus sp. biomass culture at a dosage of 50 mg/L to obtain the highest
Scenedesmus sp. growth of microalgae populations.

TOM TAT

NPK, Nudi sinh khdi,
Scenedesmus sp.

Nghién cieu nham xdc dinh anh hieong ciia nguon dinh dwong (NPK, Walne va
BG11) va liéu heong phan bén NPK (16:16:8) dén tang truong sinh khéi tio
Scendesmus sp. Nghién ciru dwoc thwc hién voi hai thi nghiém gom so sanh
ting trudng quan thé tdo nudi bang cdc nguon sinh dinh duong khdc nhau
(NPK, BG11 va Walne), va so sanh tang trweéng quan thé tao dwoe nudi ¢ nong
dé NPK khdc nhau. Tao duoc bé tri nudi trong binh thuy tinh 8 L véi mdt do
ban dau la 2% 10° th/mL. Anh séng dege cung cdp tir dén LED, cuong dg chiéu
sang 3000 Lux, thoi gian chiéu sang 24/24, suc khi lién tuc trong sudt thoi gian
thi nghiém, trong phong cé diéu chinh nhiét @ (24,4+0,4 °C). Két qua cho thdy
tao Scenedesmus sp. nuoi bcfng NPK dat mdt dé cuc dai la 35,1+1,1 %108 tb/mL
vdo ngay 13 va khéi heong khé la 13,0+1,2 pg/th, cao hon so véi cdc nghiém
thike con lai, ham lwong protein va lipid lan heot la 42,9% va 5,0% khoi heong
khé. Tao Scenedesmus sp. dat mdt dg tdo cao nhdt (33,2+0,2x10° th/mL) khi
nudi voi liéu heong NPK 50 mg/L sau 13 ngdy nudi. Do d6, phdn NPK cé thé
st dung trong nuéi sinh khoi tao Scenedesmus sp. véi liéu lwong 50 mg/L dé
dat mdt dé cao nhat.

1. GIOI THIEU ciia cAc loai than mém, u tring cua gidp xéc,... do
chung c6 kich thuéc nho, dinh dudng cao, dé tiéu

Vi tao la ngudn thirc an quan trong dbi v6i dong héa va c6 téc do tang treong nhanh (Tran Suong

vat phu du, dong vat khong xwong séng nhur 4u tring
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Ngoc va ctv., 2017b). Trong d6, tao Scenedesmus
sp. thuéc nganh tao lue, c6 kich thudc nho, dinh
dudng cao véi ham lugng protein chiém 57% va
lipid 12 26% (Apandi et al., 2018), c6 kha nang thich
(g cao trong mdi trudng nudi sinh khdi, 1am giam
23% nitrogen va 82% photpho trong nudce thai (Lee,
2008). Tir cac nghién ciru trén thé gidi da cong bd
va thuc tién san xuat di cho thiy tao Scenedesmus
sp. ¢6 kha niang cung cap thic n cho cic nhom thirc
an ty nhién trong moi truong nude, dac biét la ching
dugc st dung lam thic an trong wong ca me, ciing
nhu trong wong nudi ludn tring nudc ngot, nudc
man va nudi Artemia (Vii Ngoc Ut & Duong Thi
Hoang Oanh, 2013).

Tru6e day, trong san Xuat giéng c4 nudc ngot
bang phuong phap truyén théng chi gy mau nudc
trong ao, viéc phan lap vi tao nudc ngot va nudi sinh
khéi vi tao thuan Iam thirc an cho dong vat phu du
(ludn trang nuéc ngot), tring nude (Moina) chua
dugc quan tam nhiéu. Hién nay, trong san xuat
gidng mot sd ddi tuong thay dac san va wong ca
canh theo hinh thirc thAm canh trong bé sir dung vi
tao 1am thirc in cho cac d6i tuong nay dang duoc ap
dung nhiéu. Mt khéc, nghién ctru va tng dung tao
Scenedesmus sp. lam thirc an ban dau cho au tring
cac d6i twgng nudi thuy san & nudce ta con han ché,
k¥ thuat nudi ciy tao chua 6n dinh, 1am giam ning
suit va chat luogng tao gidng, dan dén khéng cung
cip tao kip thoi ca vé lwong va chit cho dong vat
phu du va gian tiép lam giam ti 1é sbng cua ca o giai
doan uong. Cac nghién ciru trude day da cho thay
¢6 nhiéu yéu t6 anh huong dén chat luong va ning
suit sinh khéi tao lam thic an cho cac dbi twong
nudi thuy san & trai san xuat glong, phuong phap pha
che cac loai moi truong nuoi cay tao kha phirc tap vi
can nhiéu loai hoa chat, chi phi cao, trong khi d6
phan bén NPK 14 loai dé tan, chi phi thp, phuong
phap pha ché don gian va c6 thé eng dung trong nudi
ciy tao. Gan day, co6 nhiéu nghién ciu st dung
ngudn dam tir phan bén nong nghiép (NPK) nubi

ciy tao Chlorella variabilis (Altin et al., 2018),
Dunaliella  primolecta, Chlorella vulagaris,
Scenedesmus  dimorphus  (Andersen,  2005),

Desmodesmus subspicatus MB.23 (Abdulsamad et
al., 2019),... tuy nhién thong tin vé tao Scenedesmus
sp. chua dwoc dé cap nhiéu. Vi vay, viéc tién hanh
nghién ctu anh huong cia cac moéi truong dinh
dudng trong do cé sir dung phan bén néng nghiép
NPK nhim don gian héa phuong phap pha moi
trudng va tim ra lidu lwong st dung thich hop, giam
chi phi san xuét va giam tac hai cia héa chit dé ting
kha ning nudi sinh khoi Scenedesmus sp. 1a rat can
thiét.
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2. PHUONG PHAP NGHIEN CUU
2.1. Bb tri thi nghiém

Nghién ctru nay dugc thue hién tir thang 6-9 nam
2020 tai phong thi nghiém thirc an ty nhién, B moén
Thuy sinh hoc ung dung, Khoa Thuy san, Trudng
Dai hoc Céan Tho.

Nghién cuu dugc thuc hién véi hai thi nghiém
trong diéu kién phong thi nghiém & nhiét do tir 24-
26°C. Ngudn nudc duge sir dung 1a nude may thanh
phd va tién hanh khir tring bang Javel (13%
chlorine) véi lidu lugng 1 mL/L, sau 60 phut tién
hanh trung hoa chlorine bang dung dich NayS,03 da
tiét tring, sau d6 nude nudi duge kiém tra d ton du
chlorine bang KI (Kali Iodua). Khi nuéc nuéi khong
con chlorine thi tién hanh cay tao. Tao Scenedesmus
sp. dugc nudi trong binh thuy tinh 8 lit voi mat do
ban dau 2x10° tb/mL. Anh sang dugc cung cap lién
tuc & cudong do chiéu sang 3000 Lux bang dén LED.

Thi nghiém 1: Anh hwéng cia dinh dudng Ién
s phat trién caa tao Scenedesmus sp. O TN nay
ba loai méi truong dinh dudng gém: phan vé co
NPK (16:16:8), moéi truong dinh dudng BG11 va
Walne dwoc s dung dé nudi sinh khéi tio
Scenedesmus sp. véi liéu lugng lan luot 1a 1 mL, 10
mL (Stanier et al., 1971) va 2 mL/L (Laing, 1991)
nudc cay tao tuong ung 3 nghiém thiae (NT), dugc
bé tri ngau nhién va mdi nghiém thuce lap lai 3 lan.

Thi nghiém 2: Anh hwéng cia NPK véi lidu
lwong NPK khéc nhau 1én sy phat trién cia tao
Scenedesmus sp. Dua trén két qua tot nhat cia thi
nghiém 1, sit dung NPK dé nuéi sinh khdi tao
Scenedesmus sp. v6i liéu lwong NPK 1an lugt 14 50,
75, 100 mg/L twong Gng vdi ba nghiém thire. Thi
nghiém 2 dugc b tri véi diéu kién tuong ty nhu &
thi nghiém 1.

Céach pha moi truong: phan NPK dwoc pha véi
liéu lugng 50 g trong 1 L nudc cat sau d6 dem hap
tiét trung. Sau khi tiét trung, dung dich NPK dugc
sir dung nudi cy tao véi lidu luong 1 mL/L (~ 0,05
g NPKJ/L). Trong suét qua trinh thi nghiém, nudc cat
duoc bd sung hang ngay bu lai lugng nudc mat di
do qua trinh bdc hoi. Thi nghiém két thic khi mat
d6 tao & cac nghiém thirc sau giai doan tang cuc dai
va giam lién tyc trong 2 ngay.

2.2. Céc chi tiéu theo doi

Nhiét do, pH: dugc do 1 lan/ngay bang but do
pH va nhiét d6 (nhan hiéu Hanna, Romani) vao luc
8 gio sang va mau nude xac dinh ham lugng TAN,
NOs va PO,*, dugc thu mau 3 ngay/lan va phan tich
dua theo theo phuong phap cia Rice et al. (2017).
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Mat do tao dugc xac dinh mdi ngay bing cach
thu 1 mL va sau d6 mau tao duoc cd dinh bing
formol 20 puL/mL. Mat do tao dugc xac dinh bang
budng dém Birker va tinh theo cong thic cua
Coutteau (1996).

Kich thuéc tao duoc xac dinh bang cach do ngau
nhién (it nhét 30 té bao) bang trac vi thi kinh dudi
kinh hién vi véi 6 phong dai 40 X vao ldc bét dau
thi nghiém va khi tao dat cudi giai doan ting truong
nhanh (ngay thi 7).

Ham luong carotenoid dugc thu vao ngay tha 7
v6i 10 mL tao trong éng Falcon 50 mL, sau d6 tao
dugc ly trich trong dung méi aceton, xac dinh bang
phuong phép so mau quang phé theo Strickland &
Parsons (1972).

Khéi lugng kho cua tao duoc xac dinh vao ngay
nudi thir 7 bang cach thu 5 mL tao va tuong tng Vi
mat do dugc xac dinh dwoc loc qua gidy loc
Whatman 1,2 pm (giéy da dugc xac dinh trong
lugng sau khi da duoc say kho ¢ nhiét d6 60°C trong
thoi gian 2 gio), sau do mau tao (gom tao va gidy
loc) duoc sdy trong ta siy & nhiét d6 60°C thoi gian
24 gio, cudi cung khdi lwong khd cua miu dugc can
biang can phan tich (4 s6 1¢, nhan hiéu Sartorius).

Céc chi tiéu dinh dudng (protein va lipid) dugc
xac dinh vao cubi giai doan cia pha ting truong
nhanh (ngay 7), chi tiéu protein, lipid theo phuong
phap cua Association of Official Analytical
Chemists (AOAC, 1984).

2.3. Phwong phap xir Iy s6 ligu

Céc s6 liéu thu thap dugc tinh toan gid tri trung
binh va d6 léch chuan bang Microsoft Excel (2013).
Kiém dinh khac biét gitra cac nghiém thuc (6 mic y
nghia 0=0,05) thong qua phan tich ANOVA mét
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nhan t6 va phép tha Tukey biang phin mém
Statistica (8.0).

3. KET QUA VA THAO LUAN

3.1. Anh huéng cia ngudn dinh dudng 18n sy
phat trién tao Scenedesmus sp.

Nhiét do thi nghiém khong c6 su bién dong 16n
do dugc tién hanh trong phong cé diéu chinh nhiét
d6. Nhiét @6 trung binh gitra cac nghiém thirc dao
dong 24,18-24,72°C, khac biét khong co6 ¥ nghia
(p>0,05), & khoang nhiét @6 nay thich hop cho su
phét trién cua tao Scenedesmus sp. boi vi theo
Soeder et al. (1985), tio Scenedesmus phét trién tét
& khoang nhiét @6 kha rong (10- 32°C), nhung &
nhiét d6 1én dén 36°C tao van phét trién.

pH 1a mét trong nhiing yéu tb méi trudng 6 anh
huong dén sy phat trién cua tao. pH ¢ cac nghiém
thirc dao dong tir 8,8-9,3. Theo Coutteau (1996), pH
thich hop cho su phat trién caa céc loai tao 1a 7-9,
tdi wu 1a 8,2-8,7. PBiéu nay cho thiy pH ¢ thi nghiém
hién tai nam trong khoang thich hop cho tao phét
trién. Két qua nghién ciru nay twong tu voi két qua
cua Gardner et al. (2011) khi nudi tao Scenedesmus
sp. bang moéi trudng co ban Boyd trong diéu kién
giam nitrat thi mat do tao dat cuc dai véi gié tri pH
nude dat 9,3.

Ham luong TAN, NO3™ va PO,* cia mdi truong
nuéc nudi tio ban dau dao dong lan luot 1a: 0,16-
0,26 mg/L, 15,40-17,62 mg/L va 1,41-2,41 mg/L
(Hinh 2). Cac ham lugng nay déu c6 khuynh huéng
giam trong qua trinh thi nghiém do tao hap thu dé
phét trién va ting nhe trg lai & cudi thi nghiém do
IUc nay mat d6 tao giam sy phan hay xac tao lam
cho céc chi tiéu nay tang trg lai.

WFE
BG11
WANLE

- i

Ngay | Mgay+ Mgay T Mgay 10 Mgay 13 Ngay 1 Myay

Hinh 2. Ham lwgng TAN, NOs va POs*

Tang truong caa sinh khéi tao khi nudi véi 3
ngudn dinh dudng khac nhau & Hinh 3 cho thay mat
d6 tao Scenedesmus sp. dat cao nhat & nghiém thic
NPK vao ngay 13 (35,1+1,1x10° tb/mL) va cao hon
¢ y nghia so v&i cac nghiém thac BG11 va Walne
(p<0,05), mat @6 tao dat cuc dai & cac nghiém thac

4 Hgay 7 MWgay 10 Hgay 12

& cac nghiém thirc qua cac ngay thi nghiém

v6i dao dong tur 27,9-35,1x10° tb/mL  (Hinh 3).
Toyub et al. (2008) cho rang & cac méi truong dinh
dudng khac nhau tang truong cia tao ciling khac
nhau. Lourenco et al. (2002) cho ring tao pH cua
nude nudi ciing anh hwong kha lon vao ngudn
nitrogen, khi gia tri pH cua moi truong nudi tao tang
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cao c6 thé anh huong dén ting truéng mat do tao
(Huynh Thi Ngoc Hién & Nguyén Vin Hoa, 2020).
Gia tri pH ¢ méi truong nudi tao khi s dung phan
NPK luén thip hon str dung Walne va BG11 trong
thi nghiém hién tai, do vay day ciing c6 thé la
nguyén nhan dan dén ting truong mat do tao khi st
dung phan NPK tét hon.

60 1 ——NT NPK

-B-NT BG11
—4—NT Walne

a
o

40 4

Mat d¢ tao (108 th/mL)

123 4 56 78 9 10111213 14 15
Ngay

Hinh 3. Mat d9 tao Scenedesmus sp. ¢ cA¢c moi

treong dinh dwdng khac nhau

Kich thugc (chiéu dai x chidu rong) cua tao
Scenedesmus sp. ban dau 1a 14,62 pm x 3,32 pm.
Sau 7 ngay nudi, kich thudc & cadc nghiém thac
NPK, BG11, Walne lan luot 1a 14,85x3,86 pm,
14,63%3,38 um va 15,27x3,49 um. So vdi kich c& té
bao ban dau thi tao nudi bang NPK ¢ chiéu dai ting
1,6%, chiéu rong ting 16,3%; ké dén la tao nudi
biang dung dich Walne thi chiéu dai ting 4,4%, chiéu
rong tang 5,1%, kich ¢ té bao tang thap nhit & moi
truong BG11 voi chiéu dai tang 0,1%, chiéu rong
tang 1,8%.

Bang 1. Kich thwéc tao Scenedesmus sp. & ngay
nuoi tha 7

Nghiém thiic Chidudai  Chiéu réng

(um) (um)
Kich thuéc ban dau  14,62+3,002 3,321,042
NPK 14,85+2,012 3,86+0,84°
BG11 14,63+1,91¢ 3,38+0,87?
Walne 15,27+1,542 3,49+0,73%

Cac gia tri trong cung mot cot mang chir cdi giong nhau
thi khac biét khong co y nghia thong ké (p>0,05)

Tao Scenedesmus sp. nudi bang NPK ¢é sy tich
lity tinh bot, lipid, protein va vitamin trong té bao
dat cao nhét (16,3 %), kich thudc tao phit hop két
qua cua Guiry (2020), kich thuéc t& bao tao
Scenedesmus c6 chiéu dai 3-78 pm va chiéu rong la
2-10 pm.

Khéi lwong khd cua tao dao dong tir 0,19-0,33
g/L. Khi str dung moéi trudng NPK, khéi lugng kho
ctia tao thu dugc cao nhat (0,33+0,01 g/L) cao hon
¢6 y nghia thong ké so véi khdi lugng khd cua tao
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nudi bing méi truong Walne (p<0,05), nhung cao
hon khong ¢ ¥ nghia théng ké (p>0,05) so v&i moi
truong BG11 (Bang 2). Luong sinh khdi tao nudi
voi moi truong Walne thu dugc thdp nhat
(0,19+0,01 g/L) va ¢ ¥ nghia théng ké so vdi cac
moi trudng dinh dudng khac. Két qua ciing cho thdy
mat do tao ti 1& thuan véi khdi lugng khd (khi mat
d6 cao thi khdi lugng kho thu duoc cao va ngugc
lai) va ti 1€ nghich vai kich thude (kich thuéc cang
I6n khéi lugng khé thu dugc cang thap).

Bang 2. Khéi lwgng kho tao Scenedesmus sp.

Nghiém Khéilwgng khd  Khéi lweng
thirc (pgltb) kho (g/L)
NPK 14,39+1,32 0,330,012
BG11 13,03+1,22 0,310,022
Walne 9,94+1,0 0,19+0,01°

Cac gia tri trong cung mot cot mang chir cdi giong nhau
thi khdc biét khéng co y nghia thong ké (p>0,05)

Ham luong carotenoid trong vi tao 1a mot chat
chbng oxy hda quan trong tao ra tir qua trinh quang
hop (Jahnke, 1999; Takaichi, 2011). Ham luwong
carotenoid cao nhit cua tao Scenedesmus sp. khi
nudi bang NPK (104+3,0 pg/L). Ham luong protein
va lipid tao Scenedesmus sp. dao dong tir 31,42-
42,9% khdi luong kho, trong d6 cao nhat khi nudi
bang NPK (42,9+0,2%) va khac biét c6 ¥ nghia
(p<0,05) so vai hai nghiém thirc con lai, ham lwong
lipid & cac nghiém thuc dao dong tir 4,1-5,5% khbi
lugng khd, cao nhat & nghiém thuc BG11
(5,5+0,1%) va khac biét c6 y nghia (p<0,05) gitra
cac nghiém thic.

Nhin chung, ham luong protein va lipid cua tao
Scenedesmus sp. & cac nghiém thac cé su chénh léch
la do sir dung cac méi trueong nudi khéc nhau, thanh
phan méi trudng nudi khac nhau thi dinh dudng cua
Vi tao ciing khac nhau (Brown & Miller, 1992). Két
qua & thi nghiém nay thap hon nhung khéng dang
ké so véi két qua cua Becker (1984), tao
Scenedesmus oblipuus c¢6 ham lugng protein 52% va

lipid 9% khéi luong khd.
b
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Hinh 5. Ham lwgng protein va lipid & cac
nghiém thirc

Két qua cua thi nghiém cho thidy NPK c6 thé sir
dung trong nudi tao Scenedesmus sp. véi mat do tdi
da dat duoc la 35x10° tb/mL sau 13 ngay nudi, ham
luong carotenoid (104+3,0 pg/L), protein va lipid
lan luot 1a 42,9% va 5% khéi lugng kho vai lidu
luong la 50 mg/L.

Theo Lourenco et al. (2002), ngudn nitrogen anh
huong khé 16n den sy tang truong cua quan thé tao,
khi str dung 3 nguédn dinh dudng nitrogen tir nitrate,
ammonium va ure dé nudi cy 10 loai tao khac nhau,
két qua cho thiy ngudn nitrogen tir ammonium c6
sinh khdi tao thu dugc thdp hon so véi cac ngudn
nitrogen khac, nguoc lai khi sir dung ngudn nitrogen
1a phan ure cho két qua téi wu nhat. Phan NPK la
dang phan urea, nhung chira ham lugng nitrogen
thip va c6 thém phosphorus va Kali, nitrogen va
phosphorus 1a hai ngudn dinh dudng chinh duoc st
dung trong san xuat tao. Theo Xin et al. (2010), ti &
N:P thich hop cho tao Scenedesmus sp. phat trién la
5:1 -12:1, nhung ddi véi thi nghiém hién tai thi ti l¢
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N:P trong phan NPK van con thip so véi khuyén
c4o. Tir két qua nghién ctru hién tai cho thay NPK 1a
mdi trudong dinh dudng thich hop cho su phat trién
cua tao Scenedesmus sp. so Vi méi truong Walne
va BG11.
3.2. Anh hwéng cia lidu lweng NPK khéc nhau
Ién sw phat trién tao Scenedesmus sp.

Nhiét do trung binh & cac nghiém thuc la 25,5°C
va khéc biét khong c6 y nghia thong ké (p>0,05) qua
cic dot va thich hop cho tao Scenedesmus sp. phat
trién.

pH trung binh & cac nghiém thic dao dong tur
9,1-9,3. Két qua nay ciing twong tu véi két qua
nghién ctu ¢ thi nghiém 1. Theo Swift & Taylor
(1966), khi tao phét trién nhanh vé& sé luong thi
lugng CO; dugc hap thu va thai O, manh khi quang
hop, két qua lam pH c6 xu hudng ting cao trong
nuée, pH ting cao s& uc ché qua trinh didu hoa ap
suat tham thau, quang hop va trao ddi chit cua tao
Scenedesmus sp. Diéu nay cho thiy pH méi truong
nudi ¢ thi nghiém hién tai van nam trong khoang
thich hop cho tao phat trién.

Nong d6 TAN, NOs va PO.* & ngay dau céc
nghiém thirc dao dong lan luot 14 0,29-0,74 mg/L,
17,57-24,93 mg/L, 1,55-2,44 mg/L va giam dan theo
su phat trién cua tao. Nghiém thic sir dung NPK &
lidu lwong 75 g/m3 va 100 g/m? c6 khuynh hudéng
tang tro lai vao cudi thi nghiém do ldc nay mat do
tao giam, sy phan hiay xac tao lam cho ham lugng
TAN, NO3z va PO4* ting 1én.

0g 4 £l 30 1
og 4 o E
I =g = 5 -
o7 4 ’ o - =
. oy - 759
4 - 20 -y B T
2 08 E z 1009 g =2n 1 100y
E o544 E E
= s s 15 z
g o4 i I - 3 T B
o3 I 1 i = o T . -
521 : i . s I LE
o 4 H H
oo - o oo
Wyl Mg+ Mg T Mgy B Ny 13 Ny | Mgay + Mgay T Mgay 10 Mgay 13 Wyl Mg+ Mg T WAy 0 My 13

Hinh 6. Bién dgng ham lwgng TAN, NOs va PO* & cac nghiém thirc trong Thi nghiém 2

Hinh 7 cho thay nghiém thurc sir dung NPK & liéu
lurong 100 mg/L cd mat do tao dat cuc dai vao ngay
9 (24,740,7x10° tb/mL), mat d6 nay thip hon
nghiém thac st dung NPK & muac 75 mg/L
(26,4+0,9x10% th/mL) va NPK & 50 mg/L
(33,240,2x10° th/mL). Theo Rofidi (2017), phan
bon vo co thuong mai c6 thé thay thé cho cac moi
truong dinh dudng khac dé nuéi cay tao Chlorella
sp. nhung khong anh huong dén téc do ting truong
cua tao, nhung ham lugng nitrogen cang cao thi gay
Gic ché tang truong cua tao (Zhuang et al., 2018),
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diéu nay ciing phu hop ¢ két qua cua thi nghiém hign
tai, toc do tang trudng cua tao cham khi ham luong
NPK trén 75 mg/L.

Ngay dau thi nghiém tio Scenedesmus sp. c6
chidu dai 12,93 pum va chiéu rong 3,52 um. Sau 7
ngay nudi, kich thudc trung binh & liéu lugng NPK
50 mg/L 1a 12,95 um x 3,95 um (chiéu dai ting
0,15% va chiéu rong tang 12,2% so véi kich thudc
ban d4u) va NPK 75 mg/L c6 kich thudc 1a 13,17
um x 3,85 um (ting chiéu dai 1,86% va chiéu rong
9,4% so véi kich thudc ban dau) va NKP 100 mg/L
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12,95 um x 3,95 pm (ting chiéu dai 2,4% va chiéu
rong 3,13% so véi kich thudc ban dau). Két qua
ciing cho thay khi ham luong NPK cao thi su tich
lity vat chat trong té bao tao Scenedesmus sp. ciing
tang va chii yéu tang vé chiéu dai, nhung chiéu rong
lai giam khi ham lugng NPK tang. Khdi luong kho
cua tao & nghiém thic 75 mg/L va 100 mg/L thap
hon so vGi & nghiém thire 50 mg/L do mat d6 tao &
nghiém thitc 50 mg/L dat cyc dai va cao hon so véi
hai nghiém thac con lai. Didu nay cho thdy mat do
cao va chiéu rong tao 16n s& cho khéi lwong khé cao,
mat do tao dat cuc dai cang cao thi khdi lugng khod
cling tang theo va kich thudc tao Scenedesmus sp.
trong nghién ctru nay ciing phu hop véi nhan dinh
ciia Guiry (2020) 1a kich thuéc té bao cua tao
Scenedesmus sp. ¢6 chiéu dai tir 3-78 pum, chiéu rong
2-10 um.
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Bang 3. Kich thwdrc cia tao Scenedesmus sp. & thi
nghiém 2 (ngay 7)

Kich thwdc tao

Chiéu dai Chiéu rong
(pm) (jum)
12,93+£3,21* 3,52+0,90°

Kich thudc ban diu

50 mg/L 12,95+1,35% 3,95+0,62°
75 mg/L 13,17+1,37% 3,85+0,70%
100 mg/L 13,24+0,96% 3,63+0,62%

Cdc gia tri trong cung mgt cot mang chir cdi giong nhau
thi khdc biét khong cé y nghia thong ké (p>0,05)

Khéi lwong kho cua tao dao dong tir 0,23-0,27
g/L va khac biét co y nghia thong ké (p<0,05) giira
céc nghiém thirc va cao nhit & nghiém thirc 50 mg/L
(0,27 g/L) tai thoi diém thu mau.

Bang 5. Khéi lweng kho ciia Scenedesmus sp. &

thi nghiém 2
. , Khéi lweng Khéi hrgng
Nghi¢m thic kho (pg/tb) kho (g/L)
50 mg/L 13,00£09°  0,27%0,02°
75 mg/L 1148+05%  0,23+0,02°
100 mg/L 10,85:08°  0,26+0,01%

Khéi lvong kho (%)

Cac gid tri trong cung mot ¢t mang chir cai giong nhau
thi khac biét khong co y nghia thong ké (p>0,05)
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Hinh 8. Ham lwgng carotenoid, protein va lipid caa tdo Scenedesmus sp.

Ham luong carotenoid ctia Scenedesmus sp. &
cac nghiém thuc dao dong tir 96,5-103,1 pg/L cao
nhat & nghiém thirc 100 mg/L (103,1+4,2 pg/L) va
khac biét khong c6 ¥ nghia (p>0,05) so véi hai
nghiém thirc con lai. Protein dugc xem nhu thanh
phan quan trong xac dinh gié tri dinh dudng cta cac
loai vi tao (Tran Swong Ngoc va ctv., 2017a). Ham
lugng protein ¢ cac nghiém thirc dao dong tur 28,22-
40,25% khdi lugng khd va khéc biét co y nghia
thdng ké gitra cc nghiém thirc (p<0,05), cao nhat la
& nghiém thic 50 mg/L (40,2+0,8% khdi lwong

178

khé). Ham lwong lipid & cc nghiém thic lan luot 14
5,0£0,3%, 5,8+0,2%, 2,8+0,1% khdi lwong khd va
khéc biét c6 y nghia thong ké (p<0,05). Két qua ham
lugng protein, lipid & thi nghiém thap hon so véi
nhan dinh cta Becker (1984): tao Scenedesmus
oblipuus c6 ham luwong protein 52% va lipid 9%
khéi lugng kho.

Két qua thi nghiém 2 cho thay khi nudi tio
Scenedesmus sp. & ham lwong NPK 50 mg/L cho két
qua téi wu vé mat do tao (33,2+0,2x10° th/mL), thoi
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gian duy tri tang truéng (13 ngay) va thanh phan
dinh duorng cua tao. O ham lugng NPK cao (75
mg/L va 100 mg/L) mat d6 c¢6 khuynh huéng giam
vao ngay nudi thir 10, mac du kich thudc 1én hon
nhung mat d¢ tao va ham luong lipid thap.

Tao Scenedesmus sp. la loai tdo nuéc ngot, cé
kha néng hép thy dinh dudng tir méi truong Song
kha tot, dinh dudng chinh cho tao phat trién bao gom
NH, va PO,*, kha nang hap thy hai loai dinh dudng
nay c6 trong nudc thai tir chg véi méi twong quan
lin luot 12 R?=0,86 va 0,80 (Al-Gheethi et al., 2017).
Hon nira, tao Scenedesmus sp. ciing cé thé gay nudi
bang phan bén néng nghiép ré tién nhu Urea va NPK
(Nayak et al., 2016). Két qua nghién ctru thim do ¢
nhiéu néng d6 NPK khac nhau cho thiy tao
Scenedesmus sp. phét trién t6i uvu & ham luong 14 50
mg/L (~0,05 g/L) va két qua nay tuong tu véi két
qua nghién ctu cua V6 Hong Trung & Nguyén Thi
Hong Phuc (2019) khi nudi Picochlorum sp. trong
méi trudng MD4 ¢6 bd sung NPK (ham luong 0,05
g/L,0,1¢/L,0,15¢9/L,0,3¢/L,0,5g/Lvalg/L)cho
thay & nghiém thtic bo sung 0,05 g/L (~50 g/m3) mat
d6 tuong ddi 6n dinh trong qué trinh nudi so voi
nghiém thuc bé sung 0,1 g/L (~100 g/md) thi thoi
gian tao dat mat d6 cuc dai sém hon (ngay 9) va mat
do tang giam dot ngot.

4. KET LUAN VA PE XUAT
4.1. Kétluan

Khi sir dung ba moéi truong NPK (16-16-8),
Walne va BG11 cho thdy NPK 1a méi truong dinh
dudng thich hop cho sy phét trién cua tao
Scenedesmus sp va str dung NPK véi ham lugng 50
mg/L trong nudi sinh khéi tao Scenedesmus sp. cho
két qua cao nhat.

4.2. P& xuit

Tiép tuc nghién cau nudi sinh khdi tao
Scenedesmus sp. vai ti 1€ N:P khéc nhau khi stir dung
NPK la ngudn dinh dudng. Can nghién ciu nudi
sinh khdi tao Scenedesmus sp. & qui mo Ién hon dé
danh gi kha nang phuc vu san xuat giéng thiy san.
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