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TRU'ONG CUA ARTHROSPIRA (SPIRULINA) PLATENSIS
Phan Nhat Trudng?, Tran Thi Tudng Vy®, Pham Thi M{®, Trinh Bing Mau®

T6m tat: Tao Arthrospira (Spirulina) platensis la mét trong nhirng ngudn thyc phdm cé gia tri dinh
dwdng cao, hién dang dwoc nudi tréng & nhidu noi trén thé gidi. Nham ti wu héa méi tredng nudi cay

lodi vi tAo nay & quy mé Ién, nghién ctu vé anh hwdng cla cac ngudn nito khac nhau 1én sy sinh
trwdng cuia tdo da dwoc tién hanh. Ngudn cung cép nito' tlr cac mudi amoni, nitrit, nitrat véi cac ndng do
khac nhau da dwoc khao sét. Két qua cho thay tao Spirulina sinh trudng tdt nhat & maéi trwerng bd sung
25% Nito' so v&i cc ndng dd khac ddi voi tat ca cac ngudn. So sanh hiéu qua cla tirng loai mudi dén
tbc d6 sinh trwdng () va sinh khéi cuc dai (DWna) clia tdo chi ra ring NH4CI cho két qua kém kha quan
nhét, trong khi & nhém NH4NO;, NaNO, va NaNO3 ghi nhan dwoc céc gid tri cao hon, tuy nhién sw khac
biét trong nhém nay 1a khéng cé y nghia théng ke.

Tir khéa: Arthrospira (Spirulina) platensis; sinh trwdng; sinh khéi; amoni; nitrat; nitrit.

1. Gi¢i thiéu

Ngay nay, cung véi sy phat trién cta khoa hoc va
cong nghé, nhu cau vé chim soc sitc khoe cia con
nguoi ngay cang dugc chu trong. Con nguoi khong
ngimg tim cach da dang hoéa cic san pham, ning cao
chat luong thuc pham theo hudng phét trién bén viing,
than thién véi méi trudng bang viée tim kiém nhitng san
pham c6 ngudn gdc tir thién nhién, ¢6 gia tri dinh dudng
va gia tri sinh hoc cao nhdm dép g yéu cau cuia con
ngudi. Trong s do, tao Arthrospira (Spirulina)
platensis dang 1a mot ngudn sinh khdi nhan duge nhidu
sy quan tim nho ¢6 ham lugng dinh dudng rét cao. Loai
tao nay di dwoc nhiéu té chirc vé sirc khoe trén thé giGi
nhu WHO, FDA, EFSA cong nhan 1a mét trong nhiing
ngudn thyc phim bd sung dinh dudng an toan cho sirc
khoe con nguoi (Seyidoglu & cs., 2017).

Cac san pham tir loai tio nay c6 chira ddy du cac
thanh phan nhu vitamin (B12, beta - caroten,
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xanthophyll...), chat khoang, cac acid béo thiét yéu va
acid amin (lysine, methyonin, triptophan,...) gitp tang
cuong sirc khoe cho con nguoi (Tran Thi Lé Trang,
2016). Cac nghién ctru dd chi ra rang, trong tio
Spirulina ham lugng protein dat khodng 56-77% trong
luwong kho, cao hon thit bo va ca (15-25%), dau tuong
(35%), bot sira (35%), dau phong (25%), tring (12%),
ngil cbc (8-14%) (Tran Thi Lé Trang, 2013; Truong
Vin Lung, 2004). Ti 1¢ tiéu hoa va hap thu protein d6i
v6i Spirulina 13 rit cao (85-95%) do n6 khong chira
cellulose trong thanh té bao (Tran Thi Lé Trang, 2013;
Vonshak & cs., 1982; Ravindra, 2000).

Nhim dép Gng nhu ciu cia thi trudng, tao
Spirulina hién dang duoc nudi trong quy mé 1én &
nhiéu noi trén thé gigi dé thu sinh khoi (Tran Thi Lé
Trang, 2013). bé viéc nuoi Spirulina dat dugc hiéu
qua va chét lugng thanh pham cao, cac diéu kién moi
truong dé tao sinh truong va phét trién t6t rat can
duoc chu trong, trong dé cé yéu té vé& dinh dudng.
Abeliovich va cong su da nhdn manh su quan trong
cia méi truong nudi cdy dén ning sudt coa tao
Spirulina, chung déng vai tro 1a ngudn cung cap chat
dinh dudng cho toan bd cac qua trinh sinh 1i - hoa
trong té bao cua tao, dic biét 1a chét dinh dudng nito.
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Nito vira c6 vai trd cdu trac trong viée hinh thanh nén
cic amino axit, protein, chlorophyll va cic sic to
quang hop khéc, chiém tong cong khoang 10% khoi
lugng khé tio lam, vira 1a thanh phan tham gia vao
céc qué trinh sinh hoa quan trong trong tao, dién hinh
la qua trinh tong hop cac lipid va acid béo
(Abeliovich, 1976; Choi & cs., 2003; Piorreck & cs.
1984). Trong nudi trong Spirulina ngudi ta thuong bd
sung thém nito vao moéi truong dudi dang mudi
nitrate (NaNOs), tuy nhién NaNOs cé gié thanh kha
cao lam ting chi phi du tu nén anh huéng dén higu
qua kinh té trong nudi tao.

Nhiéu nghién ctru hudéng vé anh hudng cua céac
ngudn Nito khac nhau 1én sy sinh trudong cua tio
Spirulina dd dugc thuc hién nham tdi wu héa moi
truong dinh dudng trong nudi trdng Spirulina. Dién
hinh nhu nghién ctru ctia Rodrigues va cong su (2011)
vé niang sudt, ham lugng protein va lipid cua tao
Spirulina dudi sy anh huong cia amoni sunphat cho
thay sinh khdi tich liiy thu dugc sau 13 ngay nudi l1a
2,911¢g/l (Rodrigues & cs., 2011); hay trong nghién
chu vé anh hudéng cua 4 ngudn nito gdm amonium,
nitrat, nitrit va uré, amoni dugc nhan dinh la nguén
cung cép nito gitip tao dat sinh khéi kho cao nhét (4,5
g/1), trong khi d6 moi truong chira nitrat, nitrit va ure
sinh khéi dat duoc thép hon, 14n luot 13 4,05 g/l; 3 g/l
va 2,825 g/l sau 30 ngay nudi cdy (Choi & cs., 2003).
Mashor di tién hanh nuéi tio trong cac bé phan tmg
dang tai dudi didu kién thoi tiét cia Malaysia, sau 8
ngay nudi sinh khéi dat dugce cao nhét 1a 1,24 g/l khi
bd sung amoni nitrat, cao hon so v&i moi trudng sir
dung uré 1a 1,19 g/l (Mashor & cs., 2016). Nhin chung,
anh hudng cia cac ngudn nito khac nhau téi toc do
sinh trudng cta vi tao S.platensis chua ddng nhét trong
cac nghién ctru. Diéu nay c6 thé do didu kién nudi cay
dugc ap dung hodc cac ching loai Spirulina dugc st
dung trong cac nghién ciru trén la khac nhau. Viy nén
can c6 mot nghién ciru trong tw mang tinh dia phuong
(v6i diédu kién va gidng ctia Viét Nam) nham cung cip
cac kién thue thyc tién, phuc vu cho viéc nudi tr(“)ng
hiéu qua loai tdo nay ¢ nudc ta. Do do, chung t6i da
tién hanh thyc hién dé tai “Anh huéng ciia cac ngudn
nito khac nhau lén su sinh truéng cta Arthrospira
(Spirulina) platensis™.

2.Phwong phap nghién ctru

Giong va diéu kién sinh trucng

Gidng Arthrospira (Spirulina) platensis dugc
cung cap boi Vién Nong nghiép Ha Noi, sau d6 duoc
lam thuan va luu giit tai Phong Thi nghiém Tao,
Khoa Sinh - Méi truong, Truong Pai hoc Su pham -
Dai hoc Da Ning.

Tao dugc phan lap trén moi truong thach dya trén
phuong phap tao khuin lac don, sau 3-5 ngiy tién
hanh thu nhén khuén lac riéng ré dé tach tao thuén,
loai trir tao la, vi khuan va dong vat phu du. Tach va
nhan nudi tio thuan bang cach gieo gat hodc ria truc
tiép nhimng soi tao phat trién dau tién trén mit thach
chuyén vao méi trudng léng Zarrouk (Zarrouk, 1966)
& thé tich nho. Sau khoang 1 tuan, céc té bao tio thuan
thu dugc chuyén qua nudi trong méi trudng 1ong co sir
dung may lic ngang. Nhan giéng trong diéu kién
phong thi nghiém véi nhiét d¢ 25-27°C, thoi gian
chiéu sang sang: t6i 1a 16:8 v&i cuong d6 2-2,5 Klux.

Gidng tao Spirulina sau khi dwoc 1am thuan thi tién
hanh nudi trén méi trudng Zarrouk chuin trong can
nhua 51 & diéu kién 4nh sang tring, cuong d6 2 klux, voi
ché d6 chiéu sang 1a 16h sang: 8h t6i, nhiét do 25 - 27°C
va dugc st dung trong tat ca cac thi nghiém.

Bé tri thi nghiém

Spirulina dugc nudi trong cac chai thiy tinh 500ml,
dudi didu kién anh sang, nhiét do cua phong thi nghiém
va dugc theo doi, kiém tra hang ngay.

Nong dd nito cung cép dwoc xac dinh nhu sau: sir
dung ngudn cung cp nito trong méi truong Zarrouk la
NaNOs (2,5g/1) 1am chuan va quy wéc tai d6, ndng do
nito cung cép la 100%. Dya vao cong thuc hoéa hoc,
khdi lugng phan tir va nong do mol dé quy ddi va tinh
toan duoc khi giam néng do nito xuéng 75%, 50%, va
25% thi khéi luong cac mudi cung cdp nito can bd sung
vao moi truong nudi (Bang 1).

Bdng 1. Khéi lvong cdc nguon cung cap nito (/) can
b6 sung vdo méi trwong twong vmg voi cdc nong do nito

khac nhau

Nong d9 Nito
Ngudn | 25% 50% 75% | 100%
NaNOs | 0,625 | 1,25 | 1,875 2,5
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NaNO: 0,51 1,02 1,52 2,03
NH4CI 0,39 0,79 1,18 1,57
NH4NOs | 0,29 0,59 0,88 1,18

Nghién ctru anh huéng cta cac ngudn nito 1én tao
Spirulina dugc tién hanh véi 4 ngudn cung cap nito
khac nhau NaNOs, NaNO;, NH.Cl va NH;NO;. Mdi
ngudn cung cap nito duoc tién hanh nuéi véi 4 nong do
khac nhau (25%, 50%, 75%, 100%). Mdi nghiém thirc
lap lai 3 lan.

Mat d tao va sinh khéi kho duoc danh gia hang ngay.

Phirong phép xdc dinh toc do sinh truong va sinh
khoi Sinh khéi cta tao duoc danh gia hang ngay thong
qua viéc xac dinh gia tri mat do quang (optical density -
OD) cta dung dich tao & budc song 680 nm sur dung
may do quang phd UV - VIS,

Puong chuan mbi quan hé gitra mat d6 quang va
khéi lwong khé cia tio duoc xdy dung dua trén phuong
phap dwoc dé xudt boi Leduy va Therien (Leduy &
Therien, 1977). Két qua thyc nghiém cho théy gitta sy
sinh truong va sinh khéi kho cia tao ¢6 mot mdi tuong
quan thuan chit ché v6i nhau (1?=0.995) (Hinh 1). Do do,
dya vao mat d6 quang, c6 thé xéc dinh dugc sinh khdi tao
thu dugc thong qua phuong trinh y = 1.9266x + 0.3973.

4.5

4 y = 1.9266x + 0.3973
as R2=0.995

w

[t
wn

Sinh kh8i khé (mg/l)

o 0.5 1 1.5 2
Mat d6 quang
Hinh 1. Biéu do twong quan giita mét dé quang
va khéi lwong khé cia tio Spirulina
Téc d6 sinh truong trung binh (w) trong sudt thoi gian
nudi cdy (hay nang suat) duoc xac dinh bang cong thirc:
DW, — DWW,y

! t—tg

Trong d6 DW;, DWy lan luot 1a sinh khdi kho &
ngay thir t va thoi diém bét dau nudi ciy to.
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Phirong phdp thong ké va xir li s6 liéu

Dit liéu thu duoc hang ngay dugc thong ké mo ta.
Phan tich phuong sai 1 yéu t6 (ANOVA) dugc 4p dung
dé danh gia su sai khac c6 y nghia giita cic nghiém thirc.

3. Két qua va danh gia
3.1. Anh hwéng cia mubi amoni dén sw sinh
trwéng va sinh khoi cua tao

Két qua cia thi nghiém danh gid anh hudng cua
ngudn nito tir hai loai mubi amoni gdm amoni clorua
(NH4CI) va amoni nitrat (NHsNO3) v&i céc ndng do nito
khéc nhau (25%, 50%, 75%, 100% khdi lugng N) dén
su sinh trudng va sinh khdi cta tao duoc duoc trinh bay
& Hinh 2.
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Hinh 2. Biéu do thé hién su sinh truong ciia Spirulina
trong méi treong bé sung 25%, 50%, 75%, 100% khoi
lwwong Nito tir mudi amoni clorua (4) va amoni nitrat (B)

Trong thi nghiém véi ca 2 ngudn Nito tir amoni, tio
chi c6 thé thich nghi va sinh truéng & nghiém thic co
bd sung 25% khdi lwgng Nito, cu thé 0,39 g/l NH4CI va
0,29 g/l NH4NOs, va dat sinh khéi cuc dai & ngay nudi
thir 33. Toc d6 sinh truong trung binh trong ca qua trinh
nudi va sinh khdi cuc dai cua tao lan lugt 1a 0,077
mg/l/ngay va 5,587 + 0,041 mg/l trong mdi truong bd
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sung NHsNOs, dat 0,068 mg/l/ngay va 3,742 + 0,401 g/
trong moi trudng bo sung NH,CI.

Nguoc lai, & cac nghiém thirc bd sung 50%, 75% va
100% khéi lugong Nito, tdo déu sinh trudng rat cham va
hau nhu khéng thé thich nghi. Toc d9 sinh truong trung
binh ctia tao giam dan theo muc ting ndng d6 50%, 75%
va 100% trong thi nghiém véi NH4CI tuong (g lan lugt
14 -0,095; -0,109; -0,117 mg/l/ngay va trong thi nghiém
v6i NH4NO;3 la 0,055; -0,024; -0,09 mg/l/d. Tao chuyén
sang pha suy vong sau khoang 3 - 4 ngay nudi cay, vao
ngay thir 10 tao gan nhu chét hoan toan (Hinh 2).

3.2. Anh hwéng cia mudi nitrite va nitrate dén
sw sinh trwwdng va sinh khoi cua tao

Anh huong mudi nitrit va nitrat dén toc do sinh

truong dugc thé hién ¢ Hinh 3.
NaNO2

1 7 13 19 25 31
Théri gian (ngay)

(A)

NaNO3

—25%

Mat db quang

1 7 13 19 25 31
Thei gian (ngay)

(B)

Hinh 3. Biéu do thé hién sit sinh truéng ciia Spirulina
trong méi trieong bé sung 25%, 50%, 75%, 100% khoi
leong Nito tir mudi natri nitrit (A) va natri nitrat (B)

Hinh 3 cho thiy khac v&i thi nghiém st dung ngudn
nito tr mudi amoni, tao c¢6 thé thich nghi va sinh truéng
tot & tAt ca cac ndng d6 mudi nitrat dwoc bd sung va
sinh khdi cuc dai déu dat duoc & ngay nudi thir 33.
Bing 2. Toc d¢ sinh treong trung binh va sinh khoi ciee

dai cua Spirulina duoi cac néng do Nito khac nhau tir
natri nitrit va natri nitrat

NaNO:2
Nong dd 25% 50% 75% 100%
K (mg/l/d) 0,079 0,076 0,075 0,069
DWmax 6,231a | 5471b | 5,280b | 4,356¢
(mgf/l) +0,092 | £0,057 | +0,09 | £0,029
NaNO3
Nong do 25% 50% 75% 100%
p (mg/l/d) 0,078 0,077 0,077 0,075
DWmax 6,019a | 5547b | 5,421b | 5,284b
(mgfl) +0,008 | £0,054 | £0,184 | £0,026

(Chui thich: cac chii cdi khdc nhau trong cung mot
chi tiéu danh gid chi sw sai khdc c6 Y nghia thong ké véi
P<0,05)

Tuy nhién véi cac ndong dd nito bd sung vao moi
treong nudi khac nhau thi téc d¢ sinh truong trung binh
va sinh khdi khé 16n nhét cua tao Spirulina ciing khac
nhau. Két qua dugc thé hién ¢ Bang 2.

Pang chu y, 6 ca 2 nghiém thic véi natri nitrit va
natri nitrat, sinh khéi thu dwoc ¢ ngay thir 33 cua thi
nghiém déu c6 xu huéng giam dan khi ting ndng do
nito bd sung. Cu thé, d6i v&i thi nghiém bd sung
NaNO;, DWpax ghi nhan dugc & ndng do 25% khbi
lugng Nito 1a cao nhét véi gia tri 6,231 mg/l, cao hon
so v&i gia tri cia nghiém thic bd sung 50% (5,471
mg/1), 75% (5,280 mg/l) va 100% (4.356 mg/l). Tuong
tu, trong thi nghiém v&i NaNOs, gid tri DWnax cao
nhat dat dugc 14 6,019 mg/I trong nghiém thirc bd sung
25% Nito va thdp nhat 1a 5,284 mg/l dbi voi nghiém
thirc 100%.

3.3. So sanh kha nang sinh trwong cua tao
trong diéu kién dwoc boé sung cac nguon nito
khac nhau

Két qua thi nghiém chi ra rang sy bd sung Nito &
ndng do thip (25%) bang mudi amoni hay nitrat déu s&
thiic dy sy sinh trudng cia tio nhanh nhét va sinh khi
cuc dai s& 16n nhit. Tuy nhién, phan tng cua tao ddi voi
cac ngudn nito khac nhau 1a khong gidng nhau (Hinh 4
va Bang 3).

29




Phan Nhét Trwong, Tran Thj Twong Vly, Pham Thi My, Trinh Pdng Méu

3.50

3.00 ——NHA4C| 25%

——NH4NO3 25%

g
wn
(=]

NaMNO2 25%
——NaNO3 25%

Mat dd quang

1 7 13 19 25 31
Thai gian (ngay)
Hinh 4. Biéu dé so sanh dwong cong sinh truong giira
cdc nghiém thire sir dung cac nguon Nito khdc nhau

Téc @6 sinh trudng va sinh khdi tich lity cua tao khi
dugc bd sung cac ngudn nito khac nhau ting theo thi ty
NH.4Cl < NH4sNO3; < NaNO3 < NaNOg, trong d6, cac gia
tri ciia nghiém thirc NH4Cl (1 = 0,068 mg/l/d va DW nax
= 3,742 + 0,40 g/1) thap hon dang ké so v&i cac nhom
nghiém thtitc con lai (u > 0,077 mg/l/d va DWmax >
5,587 + 0,041 g/l). Ngoai ra, su sai khac giita sinh kh6i
cuc dai ghi nhan dugc & cic nghiém thuc st dung
NHsNOs, NaNOs;, NaNOs la ngu@)n nito cho tao la
khong c6 ¥ nghia théng ke.

Bing 3. So sanh toc do sinh truong trung binh va sinh
khéi cuee dai giita cac nghiém thike véi cde nguon Nito

khac nhau
Nguon Nito (25%)
NH4CI | NHsNO3 | NaNO2 | NaNOs
(mg*;I /) 0,068 | 0,077 0,079 0,078
DWmax | 3,742a | 5,587b | 6,231b | 6,019b
(mg/l) | #£0,401 | +0,041 | £0,092 | +0,008

(Chu thich: cdc chir cai khac nhau trong cung mot chi
tiéu danh gid chi s sai khdc c¢é ¥ nghia thong ké véi
P<0,05)

3.4. Panh gia
Ngudn nito anh huong rat 16n dén kha niang ting
truong, cac qua trinh sinh téng hop hinh thanh san
pham, dic biét 1a sy tich lity protein va lipid cia tao. Do
d6, cac nong do nito khac nhau trong méi truong nudi
cdy anh huéng 16n sy ting truong, kha ning trao dbi
chit, chit lugng dinh dudng cua nhiéu loai tao, trong d6
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c6 tao Spirulina sp. (Choi & cs., 2003; Ravindra, 2000;
Soni & c¢s., 2017; Fagiri & cs., 2013).

Két qua ciia nghién ctru nay chi ra rang Spirulina
sinh truong t6t nhit ¢ nong do nito thap (25% khoi
luong Nito) ddi véi tat ca cac dang nito dugc bd sung.
Nguoc lai & cac ndng do cao hon, sinh khéi tich liiy va
toc do tang truong ciia tao co xu hudng giam trong thi
nghiém st dung mudi nitrat va bi trc ché hoan toan sau
khoang 10 ngay nudi cdy khi dwgc bo sung mudi
amoni. Nhiéu nghién ctru twong ty cling ¢ nhdn manh
rang khong chi thiéu hut ma sy du thira ham lugng nito
trong méi trudng nudi cdy ciing c6 thé lam giam kha
nang sinh truong cua tdo (Ravindra, 2000; Fagiri &
cs., 2013). Vi du nhu trong nghién ctru vé anh huéng
cliia cac ngudn nito khac nhau dén sy sinh trudng té
bao va sy tich liy lipid cia tdo luc Neochloris
oleoabundans, Li & cs. dd quan sat dugc tai ndng do
nito cao (15 va 20 mM), sy phat trién cia tao bi suy
giam dang ké (Lo & cs., 2008).

Mic du nito trong méi trudng ty nhién ton tai dudi
dang nitrate phd bién hon dang amoni (Flores &
Herrero, 1994), mubi amoni lai dugc coi 1a nguén nito
dugc uu tién ¢ tdo nhd vao trang thai oxi hoa khu, tuc 1a
tao s& sé tiéu ton it nang lugng hon hap thu va dong hoa
amoni (Chafin & cs., 2013; Muro-Pastor & cs., 2005).
Su ¢6 mit cia amoni trong méi trudng gay e ché qua
trinh ddng hoa cac ngudn nito khac (vi du nhu cac ion
nitrat) théng qua viéc can trd cac qué trinh van chuyén
nito va hoat dong ctia cic enzyme ddng hoa nito (Muro-
Pastor & cs., 2005). Ngoai ra, amoni ciing duoc bao cao
¢6 kha ning gay doc cho tao v6i ndng do 16n hon 3mM
(Li & cs., 2008). Trong nghién ctru nay, Spirulina su
dung nito dudi dang nitrat cho viéc tang sinh khéi hiéu
qua hon so voi nito dudi dang amoni (Hinh 4, Bang 3).
Diéu nay c6 thé giai thich do trong méi truong kiém,
gbc NH4* bi thay phan nhanh chéng tao ra khi NHa, mat
d6 tio ban dau con thip khong thé dong hoa, hip thu
kip thoi dan dén hién twong ngd doc NHs lam cho tao
chét (Mashor & cs., 2016). Nong d6 NH4* cung cip
cang cao, lwong khi NH3 sinh ra cang nhiéu lam cho téc
d6 chét cua tao cang nhanh (Hinh 2). Cac nghién ctru
ctia Madkour & cs. (2012), Muro-Pastor & cs. (2005) da
xé4c dinh duoc mbi quan h¢ giira dgc tinh cua amoni véi
pH, cu thé khi pH > 9.25, hau hét NH,* dugc chuyén
hoa thanh amoniac dang khi (NH3) va gy tc ché dbi
v6i hé théng quang hop trong té bao vi khudn lam, dan
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dén sy we ché sinh truong. Hon nira, doc tinh co thé
dugc khuéch dai khi ting dan cuong d6 4nh sang
(Belkin & Boussiba, 1991).

Trong nghién ctru nay, tao Spirulina cho thay kha
nang thich nghi t5t khi c6 thé sir dung ngudn nito tir cc
dang hop chat khac nhau, didu ciing d duoc d& cap trong
nhiéu nghién ctru trude day (Rodrigues & cs., 2011; Choi
& cs., 2003; Mashor & cs., 2016). Pay 1a co sé dé chon
ra cac ngudn dinh dudng ré tién hon phuc vu cho viéc
nudi trong & quy mé 16n. Mashor va cong su cho ring
can thiét c6 mot giai doan thich nghi truéc khi sir dung
mot ngudn nito méi dé t6i wu hoa sy ting trudng va tich
lity sinh khdi ciia tao (Mashor & cs., 2017).

Nhimg phan tng ctia vi tao ddi véi cac ngudn nito
hay céc nong do nito khac nhau khong chi duoc thé hién
qua toc do tang truong va sinh khéi tich lity ma thanh
phan sinh héa ciia tao ciing co nhing thay d6i nhat dinh.
Vi du nhu protein va carbohydrate dugc tong hop hiéu
qua trong diéu kién day du nito va nguoc lai, khi nito bi
thiéu hut, 2 thanh phan nay giam manh trong khi ham
lugng lipids ting (Markou & Muylaert, 2016;
Fernandez-Reiriz, 1989). Ngoai ra, anh hudng cua nito
dén thanh phan sinh héa ciing phu thudc vao timg giai
doan phat trién khac nhau cua tao (de Ciencias, 1995).
Day s& 1a nhitng thong tin rat hitu ich dé nang cao hiéu
qua nudi trong vi tao & quy md 16n, nén can duoc tap
trung nghién ctru trong tuong lai.

4. Két luan

Nghién ctru nay da khao sat anh hudng cua céc
ngudn nito amoni, nitrit, nitrat dudi cac ndng do cung
cip khac nhau (25%, 50%, 75%, 100%). Két qua cho
thdy khi cung cdp nito vao méi truong nudi cay & ndng
d6 25% o tit ca nghiém thirc, sy sinh truong, phat trién
clia Spirulina 1a tot nhdt so véi cac ndng do khac.
Nghién ctru ciing di tién hanh so sanh anh huong cta
ca4c ngudn nito khac nhau dé chon ra ngudn cung cip
nito tdi wu cho viéc nudi trong & quy mo 16n. Nghiém
thirc b6 sung NH4Cl ghi nhan ning sinh truéng va tich
lity sinh khéi ciia tao 1a thap nhét, thap hon nhiéu so véi
cac nghiém thic sir dung NaNOs, NaNO,, NH4NOs.
Khong c6 sy khéc biét c6 ¥ nghia théng ké gitra cac gia
trj thu duoc trong cac nghiém thirc ¢6 ngudn nito tir
mudi nitrate va nitrit. Két qua nay co s& dé lya chon
ngudn cung cip nito xay dung cbéng thuc mdi trudng

nudi toi wu dé ap dung vao mé hinh nudi trdng Spirulina
trong quy mo 16n. Tuy nhién, ching t6i kién nghi can
thuc hién nhiéu nghién ctru hon vé su anh hudéng cua
cac ngudn dinh dudng khac nhau 1én cac qué trinh sinh
truong va thanh phan sinh hoa cta tao dé dua ra dugc
cac dé xudt thuc tién va hitu hiéu hon.
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EFFECT OF DIFFERENT NITROGEN SOURCES ON GROWTH
OF ARTHROSPIRA (SPIRULINA) PLATENSIS

Abstract: Arthrospira (Spirulina) platensis, one of the most nutritous foods for humans, is currently being cultivated (in different
countries around the world) globally. For sake of making improvement to the culture media)ln order to improve the culture media for
Spirulina cultivation, this study was conducted to investigate effects of different nitrogen sources, including ammonium, nitrate and
nitrite, on Spirulina’s growth. Result from experiments indicated that media with 25% Nitrogen added in any form was the best for the
growth of this species compared to other concentrations. In the comparison among effects of different nitrogen sources on
performance of Spirulina, average growth rate and maximum dry weight of microalgae in experiment with NH4CIl was much lower
than those in NH,NO3;, NaNO, and NaNOs The difference in algal responses between the latter three were statically insignificant.

Key words: Arthrospira (Spirulina) plantensis; growth, dryweight; ammonium; nitrate; nitrite.
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