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Anh hwong cia nhiét d va nh sing LED dén sinh trwéng, ham lwong sic to
va hoat tinh sinh hoc cta sinh khoi Spirulina maxima nuoi nwoc ly
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Tém tit:

Nhiét do va anh sang 13 hai yéu t6 quan trong doi véi su sinh trwéng ciia cac vi sinh vt quang ty duéng nhw
Spirulina maxima. Do d6, viéc quan 1y tt cac diéu kién nay trong nudi trong S. maxima sé ginp nang cao hiéu qua
san xuét. Nghién ciru nay dwogc thwe hién nhim khao sat znh hwéng ciia diéu kién nhiét dd (véi cac dai nhiét do khac
nhau tir 15 dén 40°C), cac loai dén LED tring va do dén sinh trudong, ham hrgng sic t6 va hoat tinh sinh hoc ciia sinh
khdi S. maxima dwgc nudi bang nwéc 1o ¢é6 dd min 10%o. Két qua cho thiy, nhiét dd thich hop nhit cho nubi trong
S. maxima 13 khoing 25-30°C, viéc chiéu sang bang dén LED triing hay dé déu cho sinh khdi khé cao nhét sau 10
ngay nudi trong, twong wng dat 1,705 va 1,891 g/l. Tuy nhién, kha ning tich lity céc sic té phycocyanin, chlorophyll,
carotenoid trong sinh khdi kho thu dwge tir dich nudi ciy S. maxima dwéi dén LED dé (twong ting dat 152, 6,6
va 3 mg/g) cao hon so véi dén LED tring (twong tng 118, 5,5 va 2,9 mg/g). Panh gia hoat tinh sinh hoc sinh khéi
S. maxima cho thiy, kha ning khang cac chiing vi khuén gy bénh Kkiém dinh 1a Staphylococcus aureus VTCC12275
va Escherichia coli VTCC12272 ciing nhw khi niing bit géc tw do DPPH ciia dich chiét sinh khdi nudi dwéi dén LED

d6 cao hon so véi dén LED tring.

Tir khoa: DPPH, khang khuin, LED, nhiét do, sic to, Spirulina maxima.

Chi 6 phdn loai: 1.6
Pat van de

S. maxima 12 mot loai vi khuan lam thudc chi Arthrospira
(Spirulina) dwgc tmg dung phd bién trong nganh cong nghiép
thuc pham, duge my pham do chira ham lugng protein cao (50-
70%) va nhiéu chat c6 hoat tinh sinh hoc nhu phycocyanin,
carotenoid, chlorophyll. Trong d6 ¢6 phycocyanin, mot phirc sic
t6 protein thugc ho phycobiliprotein chiém khoang 40% tong s6
protein hoa tan ciia t& bao [1] dong vai trd hap thy anh sang mat
troi. Phycobiliprotein ton tai & 3 dang la C-phycocyanin (C-PC),
allophycocyanin (APC) va phycoerythrin (PE) [2]. Trong do,
C-PC va PE ddc biét c6 loi cho suc khoe con nguoi nho tac dung
chbng 6xy hoa, khang viém va hd tro diéu tri ung thu [3]. Do co
gia tr img dung cao nén nhu cau vé cac san pham tir Spirulina trén
thé gi6i ngay cang tang, dac biét nhu phycocyamn dang duogc coi
14 hoat chat rat ¢6 tiém ning trong diéu tri ung thu [4].

Nhiét d6 va anh sang la cac yéu t6 quan trong. anh huong
dén kha nang sinh truong cung nhu thu nhan cdc sdc to tir qua
trinh quang hop cua vi khuén lam nuéi ngoai ty nhién [5, 6]. O
quy md cong nghiép, hau hét viéc nudi sinh khdi déu tan dung
ngudn nang lugng anh sang mat troi. Tuy nhién, dé san xuat cic
hoat chét sinh hoc c6 gia tri nhu cac loai sic td (phycocyanin,
chlophyll, carotenoid) thi viéc sir dung cic ngudn sang nhan
tao nhu dén LED 1a can thiét. Nhiéu nghién ctru di chi ra ring,
anh sang xanh va do c6 anh huong quan trong ddi voi qua trinh
quang hop cua thuc vat [7]. So véi cac hé thong chiéu sang
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khac, dén LED c6 chi phi dau tw khong cao, thiét ké linh hoat,
hoat dong voi dién ap thap (<4 V) va dong dién thap hon 700
mA [2]. Ngoai ra, ching c¢6 phat xa quang phd hep c6 thé phat
ra & cic bude song da chon cho hiéu qua hap thu 4nh sang ti
da. Dibt phat quang (dén LED) 1a mot cong nghé co tiém ning
cai thién hiéu sudt buc xa, chat lugng anh sang va quang phd
anh sang dé ting ning suat va chat luong cua vi khuan lam [8].
Nghién cuu cua M.B. Bachchhav Va ¢s (2017) [9] cho théy, st
dung nguon sang LED trong san xuét phycocyanln tur Spirulina
gitp tdng mot cach dang ké ham luong sic td phycocyanin so
véi anh sang trang Anh sang do kich thich ting truong, tang
ham luong sic to chlorophyll, phycocyanin trong nudi sinh khdi
vi khuan lam. Tuy nhién, cic nghién ctru trén hau hét déu tap
trung trén déi twong S. platensis nudi nude ngot, con vaoi loai
S. maxima nudi nude lg thi nhing nghién ctru vé anh huong
cta cac diéu kién nuéi trong nhuw nhiét do va anh sang LED t6i
su sinh truong va chat lugng con kha méi ¢ Viét Nam.

Viét Nam ¢6 duong bo blen dai, chiu anh huong cua khi hau
nhiét d6i gi6 mua voi s0 gio ning trong ndm ¢ mién Bic khoang
1500-1700 glo mién Trung va mién Nam khoang 2000-2600 gio
[10], day 1a diéu kién kha pht hop cho vi khudn lam sinh truong
va phat trién. Viéc danh gia anh huong cta nhiét do va nguon
chiéu sang dén LED dén sinh truong va kha ning tich liy hoat
chat (phycocyanin, carotenenoid, chlorophyll) cta S. maxima
nuoi nude lo duge dat ra vdi dinh hudng st dung nguf")n nudce
bién sin ¢6 clia nude ta cho nudi trong thuong mai Spirulina.
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Abstract:

Temperature and light are important factors for the
growth of photoautotrophic microorganisms such as
Spirulina maxima; therefore, proper control of these
conditions in S. maxima’s culture will help to enhance
production efficiency. This study aims to determine the
effect of temperature (in the range of 15-40°C) and LED
lights (white and red) on the growth, pigment content
and biological activities of S. maxima biomass. The
findings showed that the most suitable temperature
range for growing S. maxima was about 25-30°C. After
ten days of cultivating with both white and red LEDs, the
highest dry weight biomass reached 1.705 and 1.891 g/l,
respectively. However, the ability to accumulate pigments
like phycocyanin, chlorophyll, and carotenoids in the dry
biomass cultured under the red LEDs was 152.0, 6.6, and
3.0 mg/g, respectively, which are higher than that under
the white LEDs (118.0, 5.5, and 2.9 mg/g, respectively). In
addition, S. maxima extracts from the biomass cultured
under the red LEDs exhibited antibacterial activity
against two pathogenic strains Staphylococcus aureus
VTCC12275 and Escherichia coli VITCC12272, as well
as the ability to scavenge free radicals by DPPH, are also
better than those grown under the white LEDs.

Keywords: antibacterial activity, DPPH, LED, pigments,
Spirulina maxima, temperature.

Classification number: 1.6

Vat liéu va phuong phap nghién ciiu

Vit ligu

Chung vi khuin lam S. maxima SH chiu man va cac
chung vi sinh vat kiém dinh gom S. aureus VICC12275,

E. coli VTCC12272 duoc luu giti tai Trung tam Sinh hoc Thyc
nghiém, Vién Ung dung Cong nghé.

Pén chiéu sang (kich thuge 1200x17 mm, dién 4p hoat
dong 1a 150-250 V) do Trung tdm R&D chiéu sdng Rang Dong
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(Cong ty Co phan bong dén phich nude Rang Dong) cung cap,
gdm: dén LED tréng cong suat 16 W, pho anh sang 420-660 nm
(dinh 460 nm) va dén LED d6 cong suat 25 W, pho 4nh sang
580-720 nm (dinh 660 nm).

Dia diém va thoi gian nghién ciru

Nghién ctru dugc thyc hién trong phong thi nghiém c6 kiém
soat nhiét do tai Trung tdm Sinh hoc Thuc nghiém (C6 Thanh
Xuén Béc, Thanh Xuan, Ha N6i). Thoi gian tir thang 4/2021
dén thang 4/2022.

Thiét bi si dung trong nghién ciru

Méy quang phé Hach DR2800 (M§), may do cuong do
anh sang Spectrum Technologies 3415FXSE (M¥), may thoi
khi Veratti GB-370 (Trung Qudc), can phan tich do 4m BEL
Engineering i-Thermo 163M (Y), may siy bom nhiét Mactech
MSL300 (Vi¢t Nam), mdy ly tdm lanh Hettich MIKRO 220R
(D), to lanh 4m sdu EVERmed LDF 270S (Y), ti am
Memmert INB400 (Dtrc).

Phwong phap nghién ciru

MGéi truwong nuéi cdy: S. maxima dugc nuoi trong céc chai
nhya PET 1 lit v6i mat d6 gidng (mat do quang do & bude séng
560 nm - OD,, ) ban dau 13 0,2, st dung nudc bién c6 d6 man
10%o bo sung moi trudong Zarrouk cai tién (nu6e bién duoc xir

ly bang cach loc va pha loang voi nude ngot dén d6 man 10%o).

Piéu kién chiéu sang va suc khi: Gian nudi dugc bd tri
timg ting anh sang LED tring va do riéng biét, khoang cach
tir ngudn sang téi binh nuéi 1a 20 cm, cudng do sang cia mdi
ting dat 150-160 pmol.m2.s". Thiét ké hé diéu khién ty dong
suc khi va chiéu sang ciing chu ky hoat dong 8 gid/ngay véi luu
lugng 5 lit/chai/phit (hinh 1).

Hinh 1. Str dung dén LED trang va dé trong nghién ctru.

Bé tri thi nghiém: (1) Panh gia anh hudng ciia nhiét do dén
sinh trudng cua S. maxima 6 cac muc 15, 20, 25, 30, 35 va 40°C
(£2°C) (ky hiéu 1a T1 dén T6) vdi timg loai dén LED tring va
do; (2) Panh gia anh huong cua anh sang LED tring va do dén
chét lugng sinh khdi ctia S. maxima (thu dugc & nguong nhiét
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do cho sinh truong tot nhat), thé hién ¢: (i) Kha ning tich liy
cac sic to phycocyanin, chlorophyll va carotenoid trong sinh
khdi S. maxima; (ii) Hoat tinh chng 6xy hoa va khang khuan
ctia dich chiét tir sinh khoi khd S. maxima.

Xdc dinh toc do sinh trieong va sinh khéi khé cua dich nudi
cdy vi khudn lam S. maxima: toc d6 sinh truong ctia S. maxima
dwoc xac dinh bing cach lay mau dich nudi cay hang ngay va
do OD5 « [11]. Sinh khél kho dugc xac dinh bang cin phén tich
d6 am. Xac dinh mdi twong quan gitta OD, va sinh khoi kho
bang phuong trinh tuyén tinh dang y = ax +b (v6i h¢ 56 tuong
quan R) dua trén duong chuan dugc xéc 1ap giita cac gia tri

D,,, (¢ cac ndng do pha lodng dich nudi khac nhau) véi gié tri

sinh khdi kho (g/1) thu dwoc twong tmg nhu ¢ hinh 2.
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Hinh 2. Méi twong quan gitva mat dé quang OD, va sinh khéi
khé (g/l).

Thu hoach sinh khoi S. maxima khé: sau 10 ngay nuoéi (thoi
diém dugc xac dinh dat OD, cao nhat), tién hanh thu sinh khoi

bang cach loc va siy kho 6 40°C (dén do am dat <8%).
Xac dinh ham luong cac sdc 16:

Phycocyanin: Ngam 1 g sinh khéi S. maxima kho véi 50
ml dém photphat 0,05 M, pH 7, dé qua dém & 4°C. Tién hanh
ly tam véi toe d 10.000 vong/phut trong 10 phut ¢ 4°C va thu
dich n6i. Ham lugng phycocyanin (PC) trong mau dwoc do do
hép thu quang & cac bude song 620, 652 nm va xac dinh theo
cong thtre sau [12]:

PC (mg/ml) =[A

[ 620

-0,474x A /5,34

652]

Chlorophyll va carotenoid: 2 g sinh khdi S. maxima kho
dugc nghién trong 15 ml hdn hop acetone va nudc theo ty 16 thé
tich 9:1, bo sung 0,01% butylated hydroxytoluene, 1% Na,SO,
va 1% NaHCO,. Dung dich mau duoc dat trong da lanh va pha
bang song siéu am 3 1an, mdi lan 2 phut va cach nhau 5 phut,
sau do ly tam voi toe do 6.000 vong/phut ¢ 4°C trong 10 phut
va thu d1ch nbi. Haim luong Chl, Chl,, carotenoid tong s6 (€)
trong mau duoc do do hap thu quang & cac budce song 645, 662,
470 nm va xac dinh theo cac cong thuc sau [13]:

Chl (ug/ml) = 11,24x0D,, - 2,04x0D
Chl, (ug/ml) =20,13x0D,,; - 4,19x0OD,,
C, (ug/ml) = (1.000x0OD, - 1,90xChl_- 6,31xChl,)/214

Ham lugng Chl,, Chl,, C, cudi cung duge quy doi va tinh
theo Iuong sinh khoi kho (mg/g).
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Ky hiéu cac cong thirc mau xac dinh ham lugng sic to clia
sinh khdi vi khuan lam nuéi bang dén LED do va trang tuong
tmg 1a ST, va ST.

Xac dinh hoat tinh chong 6xy héa va khéng khuan cia dich
chiet sinh khoi S. maxima:

Chuan bi dich chiét: 5 g sinh khéi khé S. maxima duoc bd
sung 100 ml nudc cat va lam lanh dong & -15°C trong 3 gio.
Sau d6 nhiét do dugc nang dot ngdt 1én 40°C trong thoi gian 5
phut. Dich chiét duoc ly tim véi toc do 10.000 vong/phiit trong
10 phut ¢ 4°C va thu dich néi [14]. Ky hi¢u céac cong thirc dich
chiét thu dwoc tir sinh khdi S. maxima nuéi bang dén LED d6
v trang tuong tmg 1a DC ,vaDC.

Hoat tinh chdng 6xy hoa dugc xac dinh bang phuong phap
DPPH [15]: Chuan bi dung dich DPPH bang cach hoa tan 23,66
mg DPPH véi 100 ml ethanol va bao quan & 4°C trude khi sur
dung. Mau thir gdm 500 pl dich chiét duge bd sung 500 pl
dung dich DPPH va 3 ml ethanol. Mau dbi chimg gom 500 pl
dung dich DPPH va 3 ml ethanol. Cac mau sau d6 dugc tron déu
va dé trong ti 30 phit. Do do hap thy tai budc song 517 nm.
Axit ascorbic voi ndng d6 10-60 pg/ml dwoc sir dung lam chit
chuan chong 6xy héa tham chiéu nhu ¢ hinh 3. Xac dinh hoat
tinh chong oxy hoa dya trén dudng chuan cia axit ascorbic,
DC,, DC, va nong d tc ché 50% (IC,,). Két qua DPPH dugce
tinh theo cong thuc sau:

DPPH (%)= —dAt x 100
(o}

trong do: A 1a do hip thu cua dich chiét khong chira DPPH; A
1a d6 hap thu cua dich chiét chira DPPH.
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Hinh 3. Twong quan giira kha nang khang 6xy héa va néng do
axit ascobic.

Hoat tinh khang khuan dwoc xac dinh bang phwong phép
khuéch tan trén dia thach: vi khuan E. coli, S. aureus dugc nudi
lic 18 gio trong moi trudng LB (pepton 10 g/1, nAm men 5 g/,
NaCl 5 g/l) & diéu kién 30°C, lic 150 vong/phut. Cay trai déu
50 pl dich nuéi vi khuan 1én bé mit dia chira mi trudng thach
LB. B6 sung 50 pl dich chiét vao giéng da dugc khoan 15 trén
dia thach, dia dugc giit & 4°C trong 2 gio dé dich chiét khuéch
tan déu vao moi trudng, sau d6 chuyén dia sang tt nudi cay on
nhiét 30°C dé vi khuén phat trién trong 24 gio. Kha nang khang
khudn duoc thé hién qua duong kinh vong khang khuan. Thi
nghiém dugc 1dp lai 3 lan, mdi 1an thyc hién trén 3 dia khac
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nhau. Thi nghiém dugc tién hanh twong tu v6i d6i chimg am
(nu6c cit) va dbi chimg duong (khang sinh kanamycin nong
do 30 pg/ml).

Keét qua va ban luan

Anh hwéng ciia nhigt dp va dnh sing LED dén sinh
trwong ciia S. maxima

Nhiét d6 1a mot trong nhitng yéu t6 duoc quan tam hang
dau trong nudi trong Vi khuan lam Spirulina [16]. Tuy nhién,
601 VO'l mdi chiing glong c6 ngudn goc khic nhau lai c6 yéu
cau vé diéu kién nudi trong nhu anh sang, nhiét do, dinh dudng
khac nhau. Trong san xut sinh khéi thuong mai Spirulina trén
thé gioi hién nay, hau hét cac mo hinh van sir dung nuéi bé
ho trong diéu kién ty nhién nhim giam thiéu chi phi so v6i hé
théng quang sinh kin c6 kiém soat [17].

Déi v6i ching S. maxima SH, Tran Bao Trdm va cs (2021)
[18] da xéc dinh trong s6 céc loai anh sang LED tht nghiém,
str dung dén LED don sic (tring hodc do) déu hiéu qua dbi voi
sinh truong (ham lugng protein dat >60% sinh khdi kho). Vi
vay trong nghién ciru nay, dé Iya chon dwoc diéu kién nhiét do
thich hop trong nudi trong chung S. maxima SH, nhom tac gia
thyc hién nghién ctru nudi cy ching S. maxima SH & cac dai
nhiét do khac nhau véi 2 loai dén LED tréng va do. Két qua
duoc thé hién & hinh 4.
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Hinh 4. Anh hwéng nhiét dé va anh sang LED dén sinh trwéng
cua S. maxima SH.

Két qua hinh 4 cho thy, & cc ngudng nhiét do thi nghiém
15, 20, 25, 30, 35 va 40°C, chung S. maxima SH sinh truong
dudi dén LED tréng‘ (OD,,, twong mg dat 0,68, 0,85, 1,28,
1,30, 1,01 va 0,7) déu kém hon so véi den LED do (0D,
tuong Gng dat 0,75, 0,98, 1,38, 1,41, 1,11 va 0,78). Dong thoi
c6 thé thdy, trong cing diéu kién chiéu sang LED tring hoic
do, ching S. maxima SH déu phat trién t6t nhat ¢ nhiét do 25-
30°C (OD,,, twong ing dat 1,30 va 1,41), & cic ngudng nhiét do
thap hodc cao hon khoang nhi¢t do trén, chung S. maxima SH
sinh truong déu kém hon.

0 khoang nhiét do thich hgp 25-30°C, mat d9 sinh truong
cua chung S. maxima SH OD, dat cao nhét khi nuéi duéi dén
LED do 1a 1,41, twong duong vai sinh khdi kho dat 1,891 g/l &
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ngay nudi thir 10. Két qua nay ciing trong dong voi nghién ctru
cia R.A. Soni va cs (2019) [19] 14 sinh khéi S. platensis dat cao
nhét vao cubi mua xuan va ddu mua hé véi nhiét do dao dong
trong khoang 25-30°C. So sanh véi cac nghién ctru trén thé
gi6i nhu Thai Lan va Mexico 1a nhitng nudc nam & vi do thép,
c6 nhi¢t do tuong ty nhu Viét Nam viéc san Xuét Spirulina tap
trung vao thoi gian cé nhiét do dao dong trong khoang 25-
35°C, con nhimng thang ¢ nhiét do cao hon c6 thé tam ding
san xuat dé vé sinh khu nuéi trong [20]. Két qua thu dugc cia
nghién ctru cling twong tu nhu céng bd cua Nguyén Dirc Bach
va ¢s (2021) [21] khi nuéi S. platensis trong bé ho dudi dén
LED d6 vao thoi gian khoang thang 3-4 va thang 10-11 ¢ mién
Bic cling cho hi¢u qua thu hoach t6t nhat.

Nhu vay, nghién ciru nay da xac dinh dugc nhiét do thich
hop cho sinh truong cia chung S. maxima SH nudi nude lg 1a
khoang 25-30°C. Sinh khdi thu duoc tir dich nuéi cdy ching
S. maxima SH & khoang nhiét d6 nay & diéu kién chiéu sang
LED tring va do dugc sir dung cho cac nghién ciru tiép theo.

Anh hwéng ciia anh sing LED dén ham luong cdc sic to
trong sinh khoi S. maxima

Anh sang khong nhing tac dong dén sinh truong ma con
anh huong dén qua trinh quang hop ciing nhu sy tich liy cac
loai séc t6 cuia té bao vi khuan lam Spirulina [18]. Trong nghién
ctiu nay, 2 loai dén LED don sic tra’ing va do dugc su dung
nhdm danh gia anh hudng cua anh sang LED dén kha ning
tich Ity mot s6 loai sdc td chinh trong sinh khdi S. maxima
gdm phycocyanin, chlorophyll va carotenoid. Két qua thu dwoc
duogc trinh bay ¢ bang 1.

Bg’mg'1. Anh hwéng 'cl]a anh sang LED dén kha nang tich lay
sac to trong sinh khoi S. maxima.

Sic tb Pon vi ST, ST,
Phycocyanin mg/g kho 118+2,5 152+3,1
Chlorophyll mg/g kho 5,5+1,3 6,6+1,8
Carotenoid mg/g kho 2,9+0,5 3,0+0,58

O vi khuin lam, phycocyanin 1a mot hoat chit quan
trong v6i nhiéu tiém ning tmg dung [3], do vdy ham luong
phycocyanin dugc coi 1a mot chi tiéu dé danh gia chat lugng
sinh khdi trong nuéi trong Spirulina. Két qua cho thdy, sinh
khdi chung S. maxima SH dugc nudi cay bang dén LED do ¢
ham lugng phycocyanin cao hon 28,81% so véi LED tring.
Cac loai sic t6 chlorophyll va carotenoid khac biét khong nhiéu
50 v6i duoc nudi bing dén LED tring. Su khéc biét nay ¢6 thé
lién quan t6i loai anh sang co tac dung kich thich sinh tong
hop phycocyanin do sic té nay hap thu anh sang & budc song
620 va 652 nm - 14 cac budc song ndm trong phd sing va gin
voi bude song ciia anh sang do (=660 nm). Két qua nay ciing
tuong déng v&i nghién ctru cua F. Tian va cs (2018) [7] khi st

1n
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dung anh sang LED do dé ting kha ning tich lily phycocyanin
0 Spirulina. Nghién ctu cua C.Y. Wang va cs (2007) [22] cling
d cho thay dén LED do thuc day toc do tang truong sinh khoi
S. platensis.

Didnh gid hoat tinh chong éxy héa va khdng khudn ciia
dich chiét sinh khoi S. maxima

Trong nghién ctru nay, dich chiét dugc chuan bi bang
phuong phap sbc nhiét co tac dung phd v& thanh té bao vi
khuén lam, khi d6 toan bé cac hop chat trong mang té bao dwoc
giai phong ra ngoai va thu dugc t6i da cac thanh phan co hoat
chat do khong hodc it bi bién tinh ¢ nhiét do thép. Dich sau
ly tam loai can va thu dugc dich chiét téng ¢6 chtra cac thanh
phan c6 hoat tinh sinh hoc trong sinh khdi S. maxima nhu hdn
hop céc loai sic t6, cac hop chat phenol [23]. Dir liéu vé kha
ning chng 6xy hoa va khang khuén cua dich chiét sinh khdi
S. maxima 13 co s& cho viéc dinh huéng tng dung phat trién
cac san pham cham soc strc khoe tir sinh khdi Spirulina. Két
qua danh gia hoat tinh chdng 6xy héa va khang khuin cua dich
chiét sinh khéi S. maxima duoc thé hién ¢ bang 2 va hinh 5.

Bang 2. Kha nang chéng 6xy héa DPPH (%) cua dich chiét sinh
khéi S. maxima.

Nong df (ul/ml)
Mau 20 40 60 80 100
DC, 3,00:0,11  1849+0,92  4047+1,61 5375:222  82,90+3,98
DC, 12,04£032  2337+098  43,57+193  62,79+2,98  89,82+4,02
IC,, DC, 69,21+1,56
IC,, DC, 63,781,12
IC,  axit ascorbic ~ 29,40+0,84
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Két qua bang 2 cho thdy, dich chiét sinh khdi S. maxima
dwoc nuéi dudi dén LED tring va d6 déu thé hién hoat tinh
chong oxy hoa véi gié tri IC,, 1an luot 1a 63,78 va 69,21 pl/ml.
Khé ning quét goc 0xy hoa tu do cta dich chiét sinh khoi S.
maxima dugc nuoi voi anh sang LED d6 cao hon so vai anh
sang LED trang, nhung déu thip hon d6i chimg duong la axit
ascorbic khoang 2,2-2.4 lan. Nghién ctru ciia R. Safari va cs
(2020) [24] ciing cho thay dich chiét tir sinh khdi S. platensis
thé hién kha ning khang 6xy hoa tot.

Kha ning khang cac ching vi khudn gdy bénh 13 S. aureus
(gram duong) va E. coli (gram 4m) cua dich chiét sinh khi
S. maxima dugc thé hién ¢ hinh 5 cho thay, dich chiét sinh
khéi S. maxima nudi tréng st dung dén LED do thé hién hoat
tinh khang khuan manh hon so véi dich chiét sinh khdi dugc
nudi voi dén LED triang. Co sy khac nhau nay 1a do cac sic
t6 phycocyanin, carotenoid, chlorophyll trong dich chiét sinh
khéi khi nuéi bang anh sang LED d6 cao hon LED tréng. Tuy
cac nghién ctru trude da dé cap t6i kha ning khang khuéan cua
dich chiét Spirulina [25, 26], nhung nghién ctru nay da cho thiy
1 hon viée st dung dén LED d6 trong nudi trong S. maxima
gitip 1am ting hoat tinh khang khuén cta dich chiét sinh khéi vi
khuan lam. Két qua budc dau nay cho thay tiém ning cia viéc
ung dung anh sang LED d¢ gitip tang hiu qua tich iy cac hoat
tinh sinh hoc trong nuéi trong sinh khdi S. maxima.

Keét luan

Véi diéu kién nudi nude lo st dung anh sang LED do ¢
nhiét d 25-30°C, ching S. maxima SH sinh truong va thu dugc
ham luong cac sic to cao hon so voi LED trang. Sau 10 ngay
nudi dudi dén LED do, sinh khéi kho dat 1,891 g/l, ham lugng
cac sic td phycocyanin, chlorophyll, carotenoid tich liy trong
sinh khéi kho tuong tmg dat 152, 6,6 va 3 mg/g. Dich chiét
sinh khéi S. maxima thé hién hoat tinh chdng 6xy hoa thong
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Hinh 5. Kha ning khang khuan cua dich chiét sinh khéi S. maxima. (A) Kha ning khang E. coli VTCC12272; (B) Kha nang khang

S. aureus VTCC12275.
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qua kha nang loai bo gbc tu do (IC,,) va c6 kha nang khang
lai cac chung vi khuan gy bénh 1a S. aureus VTCC12275 va
E. coli VTCC12272.

LGOI CAM ON

Nghién ctru nay duge thuc hién véi sy hd trg kinh phi tir
nhi¢ém vu khoa hoc va cong nghé cép Bd nam 2021-2022:
“Nghién ctru ing dung cong nghé chiéu sang dén LED va thiét
bi do sinh khdi tng dung cong nghé xtr ly anh trong nhan nuéi
tao Spirulina maxima nhidm nang cao ning suit va chét lugng”
ctia Vién Ung dung Cong nghé. Céc tac gia xin trén trong cam
on.
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