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PHAN LAP VA NGHIEN CUU ANH HUONG CUA MOT SO LOAI MUOI
DINH DUONG (NOj3, PO,*) LEN SU PHAT TRIEN CUA VI TAO LUC
Chlorella sp.

Tran Thi Thanh Nga®, V6 Thi Thu Em
Truong Pai hoc Phu Yén

Tém tit

Chlorella sp. la lodi tio cé kha ning ting truéng nhanh va chu ky phdt trién dai vi thé
rat thich hop tao dwoc mau nuoc 16t va on dinh trong ao nuoi tréng thuy san. Sau khi duoc
phdn ldp tao giong thuan, tdo Chlorella sp. dwgc dwa vao thi nghiém nham khao sdt kha ning
ting treong va tinh on dinh dwoc thé hién qua chu ky phdt trién. Thi nghiém bo tri anh hwéng
ciia mot s6 mudi dinh dieong NOg', PO,> véi ham lwong khdc nhau trong phong thi nghiém. Két
qua cho thdy tdo phdt trién tot nhat & thi nghiém NOg = 1,2mg/L; PO,> = 0,5mg/L dat s6 lwong
cuwc dai (8,93 #+ 2,5)x10° tb/mL va ¢6 chu ky phdt trién on dinh & thi nghiém NOs = 1,2mgl/L;
PO,* = 0,25mg/L kéo dai 21 ngdy nudi cdy. Tuy nhién, thong ké (Two-way ANOVA) cho thdy
khéng cé s khdc biét vé tang trucng va chu ky song giita cdc 16 thi nghiém (P > 0.05) c6 ham
lweong NO5, PO,“khac nhau.

Tir khéa: Chlorella sp., chu ky song, nuéi cdy, vi tio

Abstract
Isolating and investigating the effects of the nutrient salts (NO5, PO,*) on
the development of green algae Chlorella sp.

Chlorella is a fast growth and long-life green algae, therefore, it is suitable to obtain
the good and stable water color in aquaculture ponds. After Chlorella was isolated, experiments
were carried out to investigate their potential for growth and stability shown during the
development cycle. The experiments were conducted to evaluate the effects of some nutrient
salts including NO5', PO, at different concentrations in the laboratory. The results showed that
chlorella was the fastest growth in NO; = 1,2mg/L; PO,> = 0,5mg/L concentration, and
reached the maximum amount at (8,93 + 2,5)x10° tb/m Land stable growth period in NO; =
1,2mg/L; PO,* = 0,25mg/L concentration for 21 days of culture. Two-way ANOVA showed no
significant difference in growth and life cycle between experimental trials (P > 0.05) with
different levels of NO5, PO,*

Keywords: Chlorella sp., life cycle, culture, micro-algae

1. Pit van dé

H¢ sinh thai trong ao nu6i 1a mot h¢ sinh thai nhan tao, can béng dong, no duogc cAu
thanh tir nhidu yéu t6 (sinh vat va moi truong sng ciia ching [1, 2]. Trong d6, thuc vat noi
dong mot vai trd quan trong. Sy phat trién ciia thyc vat ndi lién quan dén ning suat sinh hoc
bac 1 cua thiy vuc va c6 mdi quan hé mat thiét voi cac yéu té vo co (ham luong oxy hoa
tan), pH, d6 trong, mudi dinh dudng hay yéu t6 hitu co.

Su phat trién cta thuc vat noi 1a mot trong nhitng khau quan trong dé ting cuong

* Email: ngatran.ocean@gmail.com



8 TRUONG PAI HOC PHU YEN

chat lugng nudce trong ao nudi, luu gitr va 6n dinh tao ddng nghia véi mo hinh bén ving, 6n
dinh, c6 hiéu qua kinh té, gia giam dang ké hé s thirc dn, ha gia thanh san xuat, rit ngin
thoi gian nudi, ting ty 1& séng, ting su sinh truéng cua ddi twong nudi [2, 4].

Mau nudc trong ao nudi cho biét loai tio dang chiém uu thé. Do su phan xa anh
sang cua cac sic to quang hop, cac loai tao khac nhau s& tao mau nuéc khac nhau. Mau
nuée bién dong 1a do su thay dbi va bién dong cua tao [3]. Khi tao hoan toan bj thay thé,
nuée ao sé& b thay ddi mau.

Chlorella sp. 1a loai tao don, c6 kich thudc nho, khong c6 kha ning di chuyén chu
dong. té bao c6 dang hinh tron hay ovan, c¢6 kich thudc dudng kinh 3 — 7 pm, thanh té bao
day, c6 vach cellulose bao boc, phat trién nhanh va dugc xem nhu ngudn dinh dudng c6 gia
tri cao. Trong Nudi trong thuy san Chlorella dugc st dung nhu ngudn thirc in thich hop cho
cac ddi tugng nudi ¢ giai doan nho (gidng, au tring. ..). Ngoai ra, trong Chlorella con c6 chit
tang truong CGF (Chlorella growth factor) - chudi polypeptid nucleotide duoc san sinh gitp
Chlorella ting truéng nhanh va chu ky phat trién dai vi thé rat thich hop tao dwoc mau nuée
t6t va 6n dinh trong ao nuoi. Tuy nhién, sy xuat hién qua muc cua tao ciing 1a nguyén nhan
gay bién dong méi trudng nude, anh hudng dén strc khoe cua dbi twong nudi [5].

Trong ao nudi, nito (N) va phdt pho (P) 13 nhitng yéu td quan trong gilip tio phat
trién, can kiém soat mat do tao phu hop, kich thich tdo c6 1gi, han ché tao gay hai phat trién
dé dam bao dudng khi cho nudc, dam bao méi truong ao nudi. Bé co dit liéu va co sd xac
dinh duoc thanh phan, ham lugng phan bon thich hop cho sy phat trién cua Chlorella sp.,
nhiam c6 s6 lugng thich hop cho mau nudc trong ao nudi [5, 6]. Bai bdo nay cung cap két qua
thyc hién nham nghién ciru kha ning phat trién cta tao Chlorella sp. trong diéu kién dinh
dudng N, P khéac nhau.

2. Phuwong phap nghién ciru

2.1. P6i twong: Tao Chlorella sp. tir mdi trudng ao nudi tom

2.2. Phuong phap nghién ciru

2.2.1. Phan lap Tio Chlorella sp. bang 2 phwong phap

a. Phén ldp tao giong thudn bang pha lodng ¢ nhiéu dg mdn khdc nhau

Thi nghiém trong qué trinh pha lodng dugc b tri: cho mau cin phan 1ap vao 3 binh
tam giac co thé tich 250mL, chira 150mL nuéc ¢ 3 d6 man khac nhau bo sung mudi dinh
dudng Emison, sau vai ngay chon binh tao phat trién t6t dem pha lodng, lap lai nhiéu lan
cho dén khi dat tao thuan ching.

MaAu can phan lap

I

Do man(%o) c6 mai truong dinh
dudng Emison

15%o 25%o 35%o

A 4

Giéng tdo thuan ching

So' do 1. Phdn ldp giong tao thuan & 3 dé man khdc nhau
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b. Nuéi cdy trén méi trwong thach

Tao mdi trudng thach bang cach hoa tan 1g agar tinh khiét vao 50mL nudc co do
min 20 — 30%o (bd sung mudi dinh dudng). Pun sbi cho tan thach, cho vao dia hop 16ng
khoang 10mL/hdp, sau d6 nho vai giot tio hdn hop va trang déu trén bé mat thach, dit dudi
hé thdng dén neon.

- Sau 4-5 ngay xuét hién cac quan thé tao dem soi dudi kinh hién vi dé chon loai tao
can nuoi.

- Chuyén tao sang dng nghiém va cap mubi dinh dudng dé nudi tao.

- Thuén lai chung tao bang cach liy dich tao vira phan 1ap duoc dem phan 1ap lai tir dau.
2.2.2. Nghién ciru anh hwéng ciia mudi dinh duéng (NO3, PO,>) Ién su sinh truéng va
phat trién ciia tio

Theo phuong phap quy hoach thue nghiém (Nguyén Canh, 1993) trong thuc nghiém
yéu td toan phan, sb thi nghiém dugc thuc hién dugce tinh theo cong thiae N = n
Trong do:

N: 506 16 thi nghiém

n: S6 murc dinh dudng

K: Céc yeu to thi nghiém o y

Trong thi nghiém nz‘ly co 2 yéu to thi nghiém (N, P) va moi loai ¢6 3 mirc ham
luong khac nhau. Vi vy, s6 16 thi nghiém : N =n = 32 = 9 16 thi nghiém. Thi nghiém dugc
bb tri theo kiéu Randomised Complete Block (RCB).

Tao thuan
NO5":0,2mg/L NO;3: 0,7mg/L NOs™ 1,2mg/L
PO.* PO PO
0,05mg/L | 0,25mg/L | 0,5mg/L 0,05mg/L | 0,25mg/L 0,5mg/L 0,05mg/L | 0,25mg/L 0,5mg/L

So db 2. Bo tri thi nghiém dnh huong ciia ham lwong muéi dinh dudng (NO5', PO,%) lén sur
sinh trudng va phat trién ciia tao Chlorella sp.

Nudc nudi céy dam bao cac yéu moi truong pH = 7 + 8 voi do man 25%o, nhiét do 25 +
30°C mat d6 tao ban du 10° th/L.
2.2.3. Quan ly, cham séc tio

a. Nguon nudc

Nudc man, ngot dugc léy tir trung tam thuc nghiém Truong Pai hoc Nha Trang sau
khi loc qua hé thong loc xtr Iy bang tia cuc tim.
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b. Kiém tra cdc yéu t6 méi truong bang dung cu va phirong phdp théng thuong

Nhiét 6 nudc: do bang nhiét ké chia do tir 0 — 100°C, d6 chinh xac 1°C.

pH: Xac dinh bang gidy do pH, do chinh xac 0,5

P6 mian: Po bﬁng ty trong ké, @6 chinh xac 0,5%o

Céc 16 thi nghiém dugc suc khi 24/24h

Céc thi nghiém dugc chiéu sang bang éng dén huynh quang 20W, chu ky chiéu sang
12h sang:12h t6i.

Xac dinh mat d¢ tao 1 lan/ngay.

Hang ngdy quan sat mau sic quan thé tao.

c. Dinh luong tao

St dung budng dém hong ciu Buerker (siu 0,1 mm, dién tich toan budng dém:
9mm?), kinh hién vi quang hoc c6 do phong dai 100 lan.

Chlorella sp. 1a loai tao c6 kich thudc nhé vi vy viée xac dinh mat do tao dwoc tién
hanh bang cach dém tao trong 6 E ctia budng dém hong cu, dém 5 6 nho trong 6 E, mdi 6
c6 thé tich 0,004 mm®, 14y gia tri trung binh 1 6.
Téo dém duoc:

X

Té bao/mL =
4.10°

X: trung binh té bao trong 1 6 nho ¢ 6 E
3. Phwong phap xir 1y s6 liéu

St dung phan mém Microsoft Excel, 4p dung chwong trinh phéan tich phwong sai 1
yéu t (Anova: Single factor) va phuong sai 2 yéu t6 c6 1ap (Anova: Two factor with
replication) dé so sanh mat dJ tdo & cac ham luong NO3', PO, va do man khac nhau.
4. Két qua nghién ctru va thao luin
4.1. Phén lap bang phwong phap pha loing

Viéc phan lap tao duoc tién hanh theo phuong phéap pha lodng, mdi thi nghiém dugc
pha loang lap lai 6 lan. Céc binh tam giac dugc dat dudi he¢ théng dén neon, lic va khuay
déu 2 lan/ngay. Sau 12 ngay phan 1ap di thu duoc tao gidng thuin chung 25%o mat d6 dat
duoc 1824 tb/mL.

Hinh 1. Két qua phan ldp tio bang phirong phdp pha l0ang
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4.2. Phwong phap phén 1ap bing nudi ciy trén thach

Qua trinh cdy mau dugc thuc hién trong phong lanh tranh nhidm khuan. Mau sau
khi cdy duoc dit dudi anh sang cua dén neon, sau 5 — 7 ngay thdy xudt hién nhiéu quan thé
tao voi hinh dang khac nhau. Soi dudi kinh hién vi dé tim quéan thé tao Chlorella sp. Quan
thé c6 mau xanh tuoi

Léy quf?ln thé tao dem hoa tan 0,5mL nudc bién loc sach dua vao nudi trong 6ng
nghiém (c6 nat c&ch ly vi moi treong ngoai), dat dudi anh sang dén neon 2 ngay sau tao
phat trién va dich tdo c6 mau xanh twoi. Cdy lap lai nhu luc ddu dé thu duge mau tao thuin
khiét. Phuong phap nay thich hop nhat cho su phan 1ap tao Chlorella sp..
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Hinh 2. Mdu tdo sau 2 ngdy nudi cdy trong ong nghiém

Chat du trir ciia Chlorella sp. 14 tinh bot dau, thanh phan cua cac acid béo kha cao (Cyga;
Cis2; Cig3) dat khoang 55-60% tong acid béo. Thanh phan hoa hoc cua té bao Chlorella sp.
tiy thudc vao tc do sir dung thanh phan dinh dudng trong qua trinh phat trién [5]

Protein tong sé : 40-60% (Trong lugng kho)
Glucid : 25-35% (Trong lugng kho)
Lipit : 10-15% (Trong lugng kho)
Sterol :0,1-0,2%

Sterin :0,1-0,5%

[3-catoten :0.16%

Xanthophyll a : 3,6-6,6%

Chlorophyll a :2,2%

Chlorophyll b :0,58%

Va mot sb vitamin

Thanh phan héa hoc ciia Chlorella sp. phu thudc nhiéu vao sy ¢ mit cta nito trong
moi truong. Khi thiéu dam, ham lugng protein cua Chlorella sp. giam xudng rd rét trong
khi ham lugng cacbonhydrat va acid béo lai tang 1én [5]
4.3. Anh hwéng ciaNO3(0,2; 0,7; 1,2 mg/L), PO,*(0,05; 0,25; 0,5 mg/L) khac nhau Ién sy
sinh truéng va phat trién ciia Chlorella sp.
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Bing 1. Sy phat trién cua Chlorella sp. trong méi truong c6 PO, = 0,05; 0,25; 0,5 mg/L

TRUONG PAI HOC PHU YEN

vaNO3; =0,2; 0,7; 1,2 mg/L:

Thoi NO; Ham lugng PO,*
gian (mg/L) 0,05mg/L 0,25mg/L 0,5mg/l
(ngay) SL Té bao (x10°tb/mL) SL Té bao SL Té bao
(x10°tb/mL) (x10°tb/mL)
1 1,11+ 0,4 1,30+ 0,74 1,73+0,89
2 1,43+0,7 1,53+0,65 2,73+0,22
3 2,10 + 0,65 2,14+ 0,43 3,12+ 0,58
4 1,27+0,5 371+11 3,56 + 0,62
5 0,62+0 3,12+0,86 4,58 +1,55
6 | NO;y=02 0 3,15+ 0,25 424+115
7 2,71+0,38 3,01+0,46
8 2,40 + 1,03 2,93+ 0,89
9 1,61+0,2 2,50 + 1,02
10 0 1,32+0,4
11 0
1 1,23+0,6 1,04 + 0,24 1,11+06
2 1,67+0,3 1,78+ 1,35 2,32+0,7
3 2,62+1,0 2,93+ 0,9 3,34+ 0,95
4 2,96 +1,1 3,54 + 0,55 4,01+0,35
5 34+1,14 4,12 +1,43 562+15
6 412+1,.23 512 +1,78 594+ 2.2
7 2,32+05 6,48 + 1,02 6,74 + 3,87
8 | NOsy=07 2,15+ 0,27 5,95+ 1,15 7,12+3,78
9 1,89+0,23 3,78+ 0,52 7,65+ 2,63
10 1,23+0,52 2,52 +1,93 6,48 +1,97
11 0,71+ 0,43 1,56 +1,16 525+1,0
12 0 0 4,32 +0,57
13 347+1,14
14 2,12+1,16
15 0,53 +0,43
16 0
1 1,43+ 0,55 1,52 40,72 1,38+1,2
2 1,65 + 1,64 2,13+0,7 3,16 + 0,63
3 2,22 +0,51 2,25+ 0,97 4,87 +0,86
4 2,56 +£0,71 2,87 +1,63 6,19 + 2,01
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5 29314 341+1,16 6,52+ 1,05
6 3,84+0,93 4,35+1,76 7,16 £2,03
7 4,42+29 5,67 £ 3,58 7,27+4,18
8 5,37+1,35 5,89+3,0 8,28 £2,87
9 6,58 £ 3,31 6,35+ 2,36 6,25+ 2,05
10 NOs;=1,2 7,25+1,2 6,78 £2,18 7,94+3,8
11 536t14 7,16 £1,46 8,31 +£3,45
12 6,14+44 7,82+1,85 8,93+2,5
13 531+294 8,23+ 2,51 8,75+ 3,8
14 3,72+1 8,01+3,01 7,69+1,89
15 2,15+0,96 7,52+1,04 6,96 + 3,65
16 1,1+0,86 7,61 +1,64 6,64 = 3,29
17 0 6,72 £2,82 4,33+1,08
18 514 £1,99 2,55 +1,56
19 3,84+2,04 1,58 £ 0,69
20 1,92+2,74 0

21 1,1+0,69

22 0

13

Két qua vé sy sinh truéng, phat trién cua tio & cac ndng dd NOz va PO,> khac nhau
dugc xem xét theo mat do maximun, chu ky phat trién ctia tao & mdi 16 thi nghiém. Két qua
phan tich thong ké thy ca 2 truong hop déu co két qua twong tu.

Pbi véi thi nghiém ham lugng NOs= 0,2mg/L; PO,* = 0,05; 0,25; 0,5 mg/L tio
kém phat trién, Mat d6 tao cao nhat véi PO,> = 0,5 mg/L (4,58 + 1,55) x 10° th/mL vao
ngay thir 5 va bat dau tan lui sau 6 - 10 ngay nudi cdy.

Thi nghiém véi ham Iugng NO3;™ = 0,7mg/L; PO,> = 0,05; 0,25; 0,5 mg/L, tao phat
trién tuong dbi 6n dinh hon dbi v6i nghiém thuc NOs = 0,7; PO,> = 0,5. Thoi gian sinh
truong, phét trién cta tao cho dén lic tan kéo dai 16 ngay va dat cuc dai vao ngay thir 9 voi
mat d¢ 7,65 + 2,65 x 10° th/mL.

V6i thi nghiém NOs; = 1,2mg/L; PO,> = 0,05; 0,25; 0,5 mg/L thi ¢ ca 3 16 thi
nghiém véi 3 mirc ciia PO,> tao phat trién kha tét va 6n dinh, dic biét 1a & ham luong PO,>
= 0,25mg/L. Tao phat trién theo quy luat chung, pha can bang kéo dai tir ngay 11 - 16, dat
mat do cuc dai tuong ing vao ngay 13 (8,23 + 12,51) x 10° tb/mL. Tao tan lui sau 21 ngay.
O ham luong PO =05 mg/L, tdo phat trién va dat cuc dai cang nhanh vao ngay thu 11,
méat do cuc dai cao 8,93 + 2,5 x 10° tb/mL nhung lai tan lui sém hon so véi 16 thi nghiém c6
ham luong PO,* = 0,25 mg/L, thoi gian tir khi phat trién dén lc tan lui 13 19 ngay.

Khi xét ¢ cung mot ham luong NOj3 (1,2 mg/L) véi cac ham lugng khac nhau cua
PO (0,05 mg/L, 0,25 mg/L, 0,5 mg/L). Tao phat trién c6 su chénh 1éch 16n & cac 16 thi
nghiém. Két qua thong ké 1 yéu té cho thdy ham luong PO,* anh hudng c6 ¥ nghia dén sy
phat trién cua tao Chlorella. Twong tu, & thi nghiém cting mot ham luong PO,> va NOy véi
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cac ham luong khac nhau. Két qua thong ké sy anh hudng cua 1 yéu t6 NO3 (ham luong
khac nhau) ciing tao su khac biét co ¥ nghia. Piéu nay ciing chimg t6 NO3 ¢6 anh hudng
dén su phat trién cua Chlorela sp..

Xét sy anh huong sy tic dong ca hai yéu td, vé quan sat bang cam quan cho thay co
su khac nhau vé mau séc rd rét giita cac 16 thi nghiém va duoc thé hién qua s6 luong hang
ngdy va chu ky phat trién khéc nhau cta tao. Tuy nhién, két qua thong ké lai cho thdy anh
huong khong 13 rang (P = 0,46>0,05) giita cac nghiém thirc thi nghiém. Piéu nay c6 thé do
su phat trién & tat ca nhiing 16 thi nghiém khong du 16n dé tao su khac biét y nghia vé mat
thong ké, hodc trong qua trinh sinh trudng va phat trién thi mat do va chu ky phat trién cua
tao con phu thude vao yéu td nhu 4nh sang, nhi¢t do...

5. Két luin
5.1. Phan lap tao gidng tao thuin

Phdn ldp bang phirong phép pha lodng:

D3 phén lap duoc gidng thuan c6 mat d6 1824 tb/mL & d6 man 25%. phuong phap
ndy thao tac dé thuc hién, dé tién hanh nhung thoi gian thyc hién lau va thi nghiém phai
dugc 13p lai nhiéu lan.

Phdn ldp bang phirong phép nuéi cdy trén thach:

La phuong phap phan lap tot nhit cho tao Chlorella sp. P phén 1ap va tao duoc céc
quan thé tao c6 mau xanh sang, dem nudi tao dugc giéng thuan.

5.2. Anh hwéng cia NO5 (0,2; 0,7; 1,2 mg/L), PO,* (0,05; 0,25; 0,5 mg/L) khac nhau Ién
sur sinh truéng va phat trién caa Chlorella sp.

Tao phat trién t6t & cac 16 thi nghiém c6 ham lugng NOs = 0,7 mg/L; PO,* = 0,5
mg/L; NOs = 1,2 mg/L; PO,> = 0,05; 0,25; 0,5 mg/L

V61 mat do cuc dai dao dong tur 7,65 + 8,93 X 10° tb/mL. Pac biét 2 16 thi nghiém
¢6 ham lugng NOg” = 1,2 mg/L; PO,* = 0,25; 0,5 mg/L véi ham lugng PO,* = 0,25 mg/L,
tao c6 chu ky phat trién dai va 6n dinhJ
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