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ABSTRACT

The experiment was conducted to evaluate the effect of light color on the
growth, development and nutritional composition of Spirulina platensis to
find appropriate light color to save energy and achieve high economic
efficiency. Four treatments were arranged randomly with red light (664
nm wavelength), mixed light (a combination of red and blue at ratio of
1:1), blue light (wavelength 432 nm), white. Each treatment was repeated
3 times. The results showed that the cultivated time to reach highest
density for S. platensis was different in light sources, 7 days for red light,
12 days for mixed light, 15 days for blue light and 17 days for white light.
The maximum density, dry weight, chlorophyll-a, carotenoid, protein and
lipid content in S. platensis was obtained in the mixed light treatment. In
addition, power consumption for S. platensis to reach maximum density in
mixed light was lower than blue and white light, so that the mixed light is
suggested to replace white light in culture of S. platensis for highest
economic efficiency.

TOM TAT

Thi nghiém dwoc thuc hién dé danh gid dnh hwong ciia mau sdc dnh sing
Ién sw sinh trueong, phdt trién va thanh phan dinh dwéng ciia tao Spirulina
platensis nham tim ra diéu kién chiéu sang thich hop givp tiét kiém ning
lwong va dat hiéu qua kinh té cao. Thi nghiém gém 4 nghiém thirc duoc bé
tri khoi ngdu nhién véi danh sing do (buéc song 664 nm), tong hop (do +
lam theo ti1¢ 1: 1), lam (budc séng 432 nm), trdng. Moi nghiém thirc lap
lai 3 lan. Két qua cho thdy thoi gian tao S. platensis phat trién dat mat do
cuc dai khac biét giita cac nguon anh sang, tao dat cuc dai ¢ ngay nudi
thir 7 cho anh sang do, ngay nudi thir 12 cho anh sang téng hop, ngay nudi
thir 15 cho dnh sdang lam va 17 ngay nudi cho danh trdang. Mdt do tdo, trong
luong kho, ham huong chlorophyll-a, carotenoid, protein va lipid cao nhat
o nghiém thirc anh sang tong hop, thém vao do dién nang tiéu thu dén khi
tao S. platensis phat trlen cuc dai 0 nghiém thirc anh sang tong hop thap
hon anh sang lam va trang, do do anh sang tong hop cé thé dwoc hra chon
dé thay thé cho anh sang trdng trong nudi tao S.platensis nham dat duwoc
hiéu qua kinh té cao nhat.

Trich dan: Kim Lé Chan, Tran Suong Ngoc, Huynh Thi Ngoc Hién va Truong Qudc Phu, 2018. Anh huong
clia mau sdc anh sang 1én sy phat trién cta tao Spirulina platensis. Tap chi Khoa hoc Truong Dai
hoc Céan Tho. 54(9B): 75-81.
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1 GIOI THIEU

Spirulina 1a mét loai vi tdo co6 dang X0&n, mau
xanh lam. Tao c¢6 thé sdng dugc ca & moi trudong
nuée ngot 1an nude man va phat trién manh trong
moi trudng giau bicarbonat va do kiém cao (pH tir
8,5 - 11) (Sili et al., 2012). Spirulina rat giau dinh
dudng v6i ham luong protein chiém t&i 70 % , giau
vitamin, khoang chét, acid amin va cac acid béo thiét
yéu (Dillon et al., 1995; Vonshak, 1997). Tao
Spirulina duge nghién ciru, san xut va ing dung
trong nhiéu linh vuc cua doi song, lam thyc pham
chtic ning, ngudn dinh dudng bd sung thiét yéu va
my pham.

Anh sang la nguon nang lugng chinh cho vi tao
san xuét cac hop chit hitu co bang cach sir dung qua
trinh quang hop (Carvalho et al., 2011). Theo Koc
et al. (2013), anh sang c6 budc song khac nhau cod
anh huong khic nhau dén sinh truéng cia tao.
Madhyastha va Vatsala (2007), cho rang, S.
fusiformis dugc trong & méi trudng Zarrouks véi
anh sang c6 mau sic khac nhau thi ning suit sinh
khéi t6i da hang ngay, 0,8 g/L, 0,75 g/L va 0,69 g/L
twong tmg anh sang tring, lam va lyc. Wallen va
Geen (1971), cho rang toc d6 quang hop ctia hai loai
tao bién Cyclotella nana va Dunaliella tertiolecta
cao hon trong 4nh sang lam va thip nhit ¢ 4nh sang
luc. Anh sang 13 yéu t6 quan trong anh hudng manh
1én qua trinh ting truéng, ham luong cac chat dinh
dudng nhu protein, lipid va téng hop cac sic td
quang hop & thuc vat. Vi vy, thi nghiém nay nhim
khao sat anh huong ciia mau sic nh sang 1én sy phat
trién cua tao Spirulina platensis. Cac két qua cia
nghién ciru 13 co s cho ing dung anh sang dé thu
nhan cac thanh phan dinh dudng khic nhau trong
qua trinh nudi trong S. platensis.

2 PHUONG PHAP NGHIEN CUU

Téo S. platensis dugc phan 1ap va nudi giit &
phong thi nghiém, B6 mén thuy sinh hoc tmg dung,
Khoa Thuy san, Truong Dai hoc Can Tho.

Nuéc ngot dugc 1ay tir ngudn nude may va duoc
xtr Iy bang chlorine nong d6 20 mg/L va suc khi lién
tuc trong 24 gio. Sau d6, nude dugc dé lang 24h gio
va dugc kiém tra ham luong chlor du bang thudc thir
K1 va trung hoa bang Na,S,0s.

Tao S. platensis dugc nudi trong binh thiy tinh
8 L v6i mat do ban dau 40.000 ca thé/mL, tao duge
nudi cdy bang moi truong Zarrouk (Godia et al.,
2002). Thi nghiém gdm 4 nghiém thirc dwoc bb tri
khdi ngdu nhién véi anh sang do (budc song 664
nm), tong hop (d6 + lam theo ti 1& 1:1), lam (budc
song 432 nm), tring (voi cuong do anh sang 1 3000
Lux), mdi nghiém thirc duogc 1ap lai 3 lan.
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Hinh 1: B4 tri thi nghiém

Thi nghiém dugc tién hanh trong phong véi nhiét
d6 26 - 28°C. Trong subt qué trinh thi nghiém, nudc
cit duge bd sung hang ngay dé bu lai lvong nude
mit di do qua trinh bdc hoi. Thi nghiém duoc két
thic khi mét d¢ tao giam 2 ngay lién tuc sau khi dat
mat d6 cuc dai. Anh sang cung cap cho tao tir dén
LED do cong ty Rang Dong cung cap véi cong suat
25w/h. Cac nghiém thtrc dugc thyc hién trén ké co
4 ngan, mdi ngin bo tri mot nghiém thirc va duge
che chan hoan toan nhiam dam bao ngudn sing
khong bi anh huong 1an nhau (Hinh 1). Thoi gian
chiéu sang va suc khi dugc thyc hién lién tuc trong
sudt thoi gian thi nghiém.

Cac chi tiéu theo doi

Nhiét d6 va pH trong mdi trrong nuoi tao dugc
do 1 1an/ngay vao luc 8 gid sang bang bat do pH cia
HANNA. Cudng do anh sang dugc do bang may
quang pho EXTECH.

Mat do tao dugc thu hang ngay, sau d6 duoc cb
dinh bang formol v&i ndng d6 100 pL/5 mL tao va
dém bang budng dém Sedgwick-Rafter theo phuong
phap Boyd va Tucker (1992).

Ham lugng chlorophyll-a trong tao dugc xac
dinh 3 ngay/lan, mdi 1an thu 50 mL mau, sau do
duogc phan tich bang phwong phép so mau quang phd
Nusch (1980) va ham lugng chlorophyll-a trong tao
dugc tinh két qua theo cong thirc:

Ham lugng chlorophyll-a (ug/L)= (11,85%( Eges
- E750) - 1,54% (Eea7 - E750 ) - 0,08%( Eg30 - E750 )) %
[(1/d) = (Vix1000)]/ V2

Trong do:
V: thé tich acetone (10 mL)
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V: thé tich nude mau duge loc

d: d6 dai anh sang di qua cuvet (1cm).
E: d6 hip thu quang

Khdi lugng kho:

Trudce khi xac dinh khéi luong kho cua tao, gidy
loc Whatman 0,22 pm dugc séy khé & nhiét do
60°C trong thoi gian 24 gid va can dé xac dinh khéi
luong (g) ban dau cua gidy loc.

Sau d6 5 mL tao dugc thu va loc qua gidy loc da
dugc say kho, miu tao + gidy loc duoc sy kho &
nhiét do 60°C trong thoi gian 24 gioy. Can khoi lugng
mau sau khi sdy (tao +gidy loc).

~ Khoi lwong khé (g/L) = (khdi lwgng mAu sau khi
say— khoi lugng giay loc)/ V

V: thé tich mau tao dem loc (L)

Ham lwong carotenoid trong tdo: xac dinh 3
ngay/lan bang phuong phap so mau quang phd, ly
trich trong dung moéi aceton va dugc tinh theo cong
thure (Strickland va Parsons, 1972)

Ham lugng carotenoid (ug/L) = (4 XEsg0)/ V
Trong d6:
V 1a lugng thé tich dich tao dem loc (L)

E480 1a gia tri do duoc khi so mau quang phd &
budc song 480 nm

Céc chi tiéu dinh dudng: Tao dugc thu & cudi
giai doan ting truéng nhanh ciia qué trinh phat trién
dé xac dinh cac chi tiéu dinh dudng nhu protein,
lipid phan tich theo phuong phap Kjeldahl.

Phan tich s6 ligu: s0 liéu dugc xir 1y bang Excel
va xu ly thong ké bang phan mém SPSS véi
ANOVA mot nhan t0 d€ so sanh dd sai biét co y
nghia giira cac nghiém thirc & muac 0,05.

3 KET QUA VA THAO LUAN

3.1 Anh huéng cia mau sic anh sang 1én sy
phat trién va thanh phan dinh dwdng cia tao S.
platensis

Nhiét do

Két qua thi nghiém cho thay nhiét do giita cac
nghiém thirc trong sudt thoi gian thi nghiém khong
¢6 sy bién dong 16n véi dao dong tir 25,8 — 31,2°C
(Hinh 2). Nhiét d6 trung binh ¢ cac nghi¢m thurc a&nh
sang do, do+lam, lam, tring twong tmg 28,3+0,4;
28,24+0,4; 29,9+0,3; 27,4+0,17°C. Nhiét d6 cua
nghiém thirc 4nh sang lam cao nhét vi c6 budc song
432 nm, 4nh sang c6 budc séng cang ngin sé toa
nhiét cang cao lam nhiét do tang cao (29,9+0,3°C).
Kumar et al. (2011), cho rang Spirulina c6 thé chiu
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dugc nhiét d6 tir 20 - 40°C va nhiét do tdi uu cho su
tdng trudng cla tao Spirulina 1a 35°C. Tuy nhién,
theo Vonshak va Tomaselli (2000) & cac loai
Spirulina khac nhau thi nhiét d¢ sinh truong khac
nhau, ciing theo nghién ctru nay c6 nhiéu loai
Spirulina thich hop sinh truéng ¢ nhiét d6 tr 24 -
42°C.

33 4

Nhiet 46 (°C)

24 ¢

22 ¢

20 + + + +
1 3 s 7 ® 11 13 15 17 19
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——DO DO + LAM =———Llam
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Hinh 3: S bién dong pH & cac nghiém thirc

pH thi nghiém dao dong tir 9,1-11 (Hinh 3) va
khong co sy khac biét thong ké giita cic nghiém
thire, dat gia tri trung binh la 9,9+0,1; 10,1+0,2;
9,6£0,1; 9,6+0,07 & cic anh sang dd, dé+lam, lam
va tring. Tir ngay thir 2 thi gia tri pH & cc nghiém
thirc déu tang nguyén nhén 1a do tao phat trién tot,
qué trinh quang hop xay ra manh, két qua lam ting
pH. Theo Zarrouk, (1966), thi trong diéu kién phong
thi nghiém tao S. platensis thich hop véi diéu kién
kiém va phat trién t6t 6 pH 8,3 - 11. Khi pH moi
truong qué cao hay qua thip déu khong thuan loi
cho tio phat trién. Ciing theo Zarrouk (1966) khi
nudi tdo Spirulina ngoai troi thi pH=10,5 khéng han
ché sy phat trién ctia tao nhung khi pH ting lén 11
lai giéi han tao phat trién. Trong nghién ciru cia
Mitchell va Richmond, (1988), t6i uu hoa moi
truong ting trudng cho tao Spirulina dya trén chat
thai gia stc cho thiy gia tri pH t6i vu dwoc tim thay
12 9,4 dbi v6i S. platensis; tuy nhién, khi st dung
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mdi truong Zarrouk dé nudi tao S. platensis, pH t6i
uu 1a 10,4 va theo Becker (1984) khi pH=10.8 da
han ché su ting truong cua loai tio nay. Két qua cua
thi nghiém ciing cho thay khi pH=10,4 mat do tao S.
platensis dat cao nhét & nghiém thtrc anh sang do +
lam va khac biét c6 y nghia (p<0,05) so véi cac
nghiém thirc 4nh sang do, lam va tring.

Sw phat trién ciia tio

Mat do tao ¢ nghiém thirc 4nh sang do vao ngay
thtr 7 1a cao nhat (97.533+115 ca the/mL) khac biét
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c6 y nghia (p<0,05) so véi cac nghiém thirc 4nh sang
do+lam (93.567+233 c4 thé/mL); lam (70.467+
233 c4 thé/mL) va tring (68.667+115 cd thé/mL)
(Bang 1).

Wang et al. (2007) cho rang S. platensis dat dugc
sinh khéi 16n nhit khi dugc nuéi dudi anh sang mau
do, thoi gian duy tri quan thé 13 mot tudn. V6 Hong
Trung va ctv., (2017) ciing cho rang sy ting trudng
clia Spirulina sp. & diéu kién anh sang do cao hon so
v6i 4nh sang xanh duong va tring.

Bang 1: Mt dd tio thi nghiém S. platensis & cac nghiém thirc (ca thé/mL)

__Ngay bé Do+Lam Lam Trfln&
1 38000+83* 3822243942 38056+1272 38500+83°
2 46389+48* 523894834 50417+83¢ 47083+83"
3 591894674 54406+67¢ 52228+67° 47950+117¢
4 67422+77¢ 63556£77¢ 57467+133° 53467+133°
5 74667+115¢ 67133£115¢ 60200+200° 59200+£200°
6 88067+200¢ 79878+135¢ 612671152 63400+£200°
7 97533+1154 93567+233¢ 70467+233° 68667+115°
8 90111«£111° 107644+135¢ 72022+1352 72733+115°
9 84444+96°¢ 10966742334 79022+135° 78133+115¢
10 - 1319894135 83767+233? 84000+£200°
11 - 135644+135°¢ 85633+233? 86133+115°
12 - 151822+135¢ 86022+1352 89667+115°
13 - 142256+135°¢ 95589+135* 100956135
14 - 106789+135°¢ 99089+135* 102278+135"
15 - - 104767+233* 104222+135°
16 - - 94733+2332 104378+135"
17 - - 92167+233 107800+233"
18 - - - 106067+115
19 - - - 104000200

Ghi chii: Cdc tri s6 trén ciing mot hang mang ky tw (a, b,c,d) khéc nhau thi khdc biét c6 y nghia théng ké (p<0,05). Déu

gach ngang dwoc biéu thi cho sé liéu khéng theo doi

Tao Spirulina chia sic t& quang hop
chlorophyll-a c6 kha ning hip thu anh sang 4nh
sang do (662 nm) va anh sang xanh tim (430 nm) do
d6 ¢ anh sang do, tdo nhanh chong dat mat do cao
va khi dat mat d¢ cao, d che phu s€ day do d6 kha
ning ting c4 thé tao tiép xtic dugc voi anh sang thip
dan dén thoi gian duy tri quan thé tao ngin. Tuy
nhién trong thi nghiém nay ¢ nghiém thirc anh sang
d6 cac soi tao bi gy khiic nhiéu. Nguyen Thi Huynh
Nhu va ctv. (2013), tac gia da cho rang trong diéu
kién khong thich hop, tdo Spirulina sp. da chia thanh
nhitng manh nhé va hdi phuc nhanh chéng sau 5
ngdy trong moi trudng Zarrouk, gia tri pH 9, chiéu
sang 24/24 gio va suc khi lién tuc, soi tdo dai hon va
sinh khéi ngay cang tang. Theo Koc (2013), thi tio
Chorella kessleri khi nudi dudi anh sang do sinh ra
nhiéu sinh khéi hon méc du kich thuée trung binh
cuia € bao tao nho hon khi duoc nudi dudi dén LED
xanh.
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Trong thi nghiém nay, mic du mat do tao ¢
nghiém thtrc 4nh sang do dat cao nhat vao ngay thir
7 nhung van tha‘ip hon so véi mat do toi da & nghiém
thirc anh sang do+lam; lam; trang. Mat do tio &
nghiém thtrc 4nh sang do+lam phat trién cao nhat
(151.822+135 c4 thé/mL) khac biét c6 y nghia théng
ké (p<0,05) so vdi nghi€m thirc anh sang lam
(86.022:135 c4 thé/mL) va tring (89.667+115 ca
thé/mL) vao ngay thir 12. Yorio ez al. (2001), cho
khi rau diép duoc trong dudi anh sang dé bd sung
anh sang xanh thi sinh khdi dat cao hon so v&i rau
diép duogc trong dudi anh sang mau do don thuan.
Diéu nay cho thay viéc str dung 4nh sang do két hop
v6i anh sang lam ciing ¢6 thé phu hop véi tao, boi
vi chiing c6 lién quan mat thiét v6i cac loai thue vat
trén mat dat vé ciu tric, su trao ddi chit va thanh
phin sinh hoa. Theo Niizawa et al. (2014), thi tbe do
hap thu birc xa 4nh sang lam cao hon anh sang do &
vi tdo. Tuy nhién, btrc xa anh sang do tao ra hiéu qua
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ning lugng cho san xuit sinh khdi cao hon so véi
anh sang lam. Yan va Zheng (2014), xir Iy chat thai
biogas bang tao Chlorella sp. cho thay khi sir dung
anh sang do+lam (ti 1€ 1:9, 3:7, 5:5, 7:3 va 9:1) phu
hop hon cho sy phat trién cta vi tao so v6i anh sang
d6; lam va tring. Trong do, ty 1¢ 4nh sang do:lam=
5:5 1a thich hop nhit dé xir Iy chat thai biogas.

Khoi leong khé

Khdi lugng kho ciia tao & nghiém thirc 4nh sdng
do+lam cao nhét (1,15£0,01 g/L) khac biét c6 y
nghia (p<0,05) so v6i nghi€ém thitc anh sang do
(0,69£0,01 g/L); lam (0,75£0,01 g/L) va tring
(0,76+0,03 g/L). Madhyastha va Vatsala (2007), bao
céo rang Spirulina Jusiformis duge nudi trong moi
truong Zarrouks voi ngudn anh sang c6 mau sic
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khac nhau c6 khi lugng khoé tdi da 1a 0,8 va 0,75
g/L twong Umg véi anh sang tring va lam.
Chainapong et al. (2012), cho ring trong diéu kién
quang ty dudng sy phat trién cua tao S. platensis
duéi 4nh sang do (0,86 g/L) thap hon so véi anh
sang trang (0,96 g/L) va anh sang vang (0,89 g/L).

Khdi lwong kho ca thé & nghiém thirc anh séng
do+lam cao nhat (7,58+0,07 ng/c4 thé) khac biét co
¥ nghia so v6i nghiém thie anh sang do (7,11+0,06
ng/ca thé); lam (7,13+0,10 ng/ca the) va tring
(7,08+0,14 ng/ca thé). Piéu nay cé thé chimg to
trong qué trinh nudi ca thé tio ¢ nghiém thirc anh
sang do+lam 1a thich hop véi tao S. platensis nén sgi
tdo dai va mat do cao nhit 1a 151.822+135 ca
thé/mL.

Bang 2: Khoi lwong khd cia tio S. platensis tai mat d tao dat tdi da & cac nghiém thirc

Khdi lrgng khd (g/L)

Khdi hrgng khd (ng/ca thé)

Ban dau 0,27+0,01 6,83+0,14
Do (7 ngay) 0,69+0,012 7,1120,06°
Po+Lam (12 ngay) 1,15+0,01¢ 7,58+0,07°
Lam (15 ngay) 0,75+0,01° 7,13+0,10?
Tring (17 ngdy) 0,76+0,03° 7,080,142

Ghi chit: Cdc tri s6 trén ciing mot cét mang ky tw (a, b,c,d) khdc nhau thi khdc biét c6 y nghia théng ké (p<0,05)

Ham luong chlorophyll-a

Ham lugng chlorophyll-a thip nhat & nghiém
thirc anh sang do (4,28+0,02 mg/L) vao ngay thir
bay va cao nhit & nghiém thirc 4nh sang do+lam
(10,00+0,01 mg/L) vao ngay thir 10. Két qua thi
nghiém ctia Nguyén Thi Huynh Nhu va ctv., (2013),
cho thay ham lugng chlorophyll-a & nghiém thirc
anh sang tring (2,71 pg/mL) cao hon & nghiém thirc
anh sang lam va xanh la cdy. Madhyastha va
Vatsala, (2007) chimg minh rang anh sang tring 1a

diéu kién tot hon dé tich lity chlorophyll trong tao
Spirulina so voi anh sang lam va xanh 1a cay.

Vao ngay thit 7, ham luong chlorophyll-a &
nghiém thic 4nh sang d6 cao hon c6 y nghia
(p<0,05) so v6i nghiém thirc anh sang lam, trang va
thip hon ¢ nghiém thire do+lam. Qua trinh quang
hop yéu ciu anh sang gan cac dinh hip thy cua
chlorophyll a va b. Budc song anh sang do la 664
nm nam giira dinh chlorophyll a va b. Theo Matthijs
et al., (1996), thi vi tao hap thu anh sang do thong
qua séc t xanh chlorophyll.

Biang 3: Ham lugng chlorophyll-a & cAc nghiém thirc mau sic anh sang (mg/L)

Ngay boé Po6 + Lam Lam Trfm&
1 2,47+0,022 2,46+0,012 2,49+0,052 2,48+0,012
4 2,75+0,012 5,69+0,02¢ 2.84+0,01° 2,76+0,022
7 4,28+0,02¢ 7,72+0,014 4,04+0,03° 3,38+0,01°
10 3,42+0,02° 10,00+0,01¢ 4,56+0,01° 4,81+0,01°
13 - 9,88+0,11° 4,88+0,01? 6,23+0,01°
16 - - 6,02+0,01° 7,45+0,01°
19 - - - 9,18+0,01

Ghi chit: Cdc tri s6 trén ciing mot hang mang ky tw (a, b,c,d) khéc nhau thi khac biét c6 y nghia thong ké (p<0,05). Dau

gach ngang duoc biéu thi cho s6 liéu khong theo doi

Ham luong carotenoid

Ham luong carotenoid ¢ nghiém thirc anh sang
trang dat gid tri cao nhat (231,47+0,23 ug/L) va thip
nhit ¢ nghiém thirc 4nh sang lam (178,80+0,40
ng/L) (Bang 4). Tuong ty nhu két qua cia Nguyén
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Thi Huynh Nhu va ctv., (2013), cho thiy ham lugng
carotenoid ¢ nghiém thirc 4nh sang tring (1,24
pg/mL) cao hon so voi nghiém thirc anh sang lam
va xanh 14 cdy. Chainapong et al. (2012), cho rang
trong diéu kién quang ty dudng, chat luong anh sang
(mau xanh, mau vang hodc mau do) co thé anh
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huong dén cic sic td carotenoid trong tio S.
platensis trong d6 ham lugng carotenoid cao nhat &
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nghiém thirc anh sang tring va thap nht ¢ 4nh sang
do va vang.

Bang 4: Ham lugng carotenoid & cac nghiém thirc mau sic anh sang (ng/L)

Ngay Do D6 + Lam Lam Tring
1 38,13+0,232 38,13+0,23% 38,00+0,40° 38,00+0,69°
4 102,93+0,23°¢ 122,93+0,23¢ 74,13+0,23° 72,93+0,23
7 182,40+0,40¢ 174,00+0,40° 82,80+0,40° 102,00+0,40°
10 134,53+0,83°¢ 192,40+0,40¢ 90,40-+0,00* 129,33+0,23°
13 - 209,60+0,40¢ 117,33+0,23¢ 194,5340,46°
16 - - 178,80+0,40* 231,4740,23P
19 - - - 213,20+0,40

Ghi chit: Cdc tri s6 trén ciing mot hang mang ky tw (a, b,c,d) khéc nhau thi khdc biét c6 y nghia thong ké (p<0,05). Dau

gach ngang dwoc biéu thi cho sé liéu khong theo doi
Thanh phan dinh dwéng

Ham lugng protein cao nhat (59,79%) & nghiém
thirc 4nh sang do+lam, thip nhét (44,17%) & nghiém
thirc 4anh sang d6. Budc song anh sang c6 thé anh
huong dén thanh phan té bao lién quan dén ham
lugng protein, polysaccharides va lipids (Rivkin,
1989). Wallen va Geen (1971) cho ring cac loai
thuc vét ting truong ¢ didu kién anh sang xanh
dwong, tong hop nhiéu acid amin va protein hon &
diéu kién 4nh sang tring hodc anh sang do.

70 4
60 +
50 4
40

30 -

Ham lremg (%)

20 -

10 -

o -
be TH
M protein
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Hinh 4: Thanh phan protein va lipid cia tio S.
platensis & cac nghiém thirc mau sac anh sang

Ham luong lipid cao nhit (3,01%) & nghiém
thirc anh sang do, thap nhat (2, 06%) ¢ nghiém thirc
anh sang lam. Két qua ciia V& Hong Trung va ctv.
(2017), cho théy su tich lity lipid & tao Spirulina sp.
trong diéu kién anh sang trang va do dat dugc cao
hon ¢6 y nghia (p = 0,025) so vdi trong diéu kién
anh sang xanh lam. Hultberg ez al. (2014), cho ring
chat lwong 4nh sang ¢6 anh huong dang ké dén  ndng
suét sinh khdi, ham luong lipid va axit béo ddi véi
tao Chlorella vulgaris.

Dién nang tiéu thu

Thoi gian tao dat mat do tdi da & cac nghiém thirc
khac nhau nén mirc tiéu thu dién nang sudt chu ky
nuodi cling khac nhau, twong ung voi tung nghiém
thirc anh sang dd, dé+lam; lam va tréng la 12,6;
21,6; 54 va 29,4 kW (Bang 6).

Nhu vay, anh sang do+lam thich hgp cho nudi
tao S. platensis trong moi truong Zarrouk voi mat
d6 nudi cay ban dau 12 40.000 ca thé/mL nham dat
duogc cac thong sb t6i wu vé mat do cuc dai, ham
lugng chlorophyll-a, carotenoid, protein va lipid.

Bang 6: Pién niing tiéu thu & cic nghiém thirc (tinh dén ngay tio dat mat do tdi da)

Nghiém Cong suit S6 dén sir S6 gio'sir  Dién ning titu  Thoi gian tio dat  Dién ning
thirc (W)/ dén dung dung (h/ngay)  thu (kW/ngay) mit dg toi da (ngay) tiéu thu (kW)
bo 25 3 24 1,8 7 12,6
bo+ Lam 25 3 24 1,8 12 21,6
Lam 25 6 24 3,6 15 54,0
Tring 36 2 24 1,7 17 29,4

4 KET LUAN chlorophyll-a  cao nhit 1a 10.045+£1,06 pg/L,

Anh sang tong hop (do+lam) cho két qua t6t nhat
(so v6i anh sang do, lam va anh sang trang) 1én sinh
truong, phat trién va ham luong dinh dudng cua tao
S. platensis. Do d6 c6 thé sir dung anh sang tong hop
(do+lam) tir dén LED dé thay thé cho anh sang trang
trong nudi tao S. platensis véi mat dd nudi cay la
40.000 ca thé/mL, sau 12 ngay dat mat do toi da la
151.822+ 135 ca th¢/mL voi ham  luong
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carotenoid cao nhat 1a 210+0,40 pg/L. Thanh phan
dinh dudng gdbm ham luong protein va lipid cua tao
S. platensis & nghiém thic anh sang tong hop 1a
59,8% va 2,2% voi muc tiéu thu dién nang
1,8Kw/ngay.

LOI CAM ON
Chan thanh cam on dy an FIRST d4 hd tro ching
toi thuc hién thi nghiém nay.
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