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TOM TAT

Spirulina la vi khuan lam, té bao dang sei hinh xodn éc, chita ham heong cao cac chat dinh
duwéng va hogt tinh sinh hoc. Nghién cizu cho thdy, sau 5 ngay nudi cdy trong diéu kién anh sang
do Spirulina sp. dat sinh khoi, téc dé tang truong va ham heong carbohydrate cao hon khi duoc
nudi cdy trong diéu kién anh sang trdng va xanh dirong. Trong khi d6, sau 15 ngay nuéi cdy, ¢ dieu
Kién dnh sing xanh dwong va dnh sing trdang ham lwong carbohydrate dat dwoc cao hon so véi
trong diéu Kién dnh sang do. Ham leong protein cua Spirulina sp. thu duwoc trong hai diéu kién
nudi cdy dnh sang xanh dwong va trdng cao hon so véi diéu kién dnh sang dé va dat cuc dai sau 5
ngay nudi cdy.

Tir khoa: Spirulina, ham lugng carbohydrate va ham luong protein tong.
ABSTRACT

Effect of light quality on the growth, carbohydrate and protein contents of Spirulina sp.

Spirulina is a filamentous, spiral-shaped cyanobacterium, known as a natural source of
neutraceuticals and bioactive compounds. The study showed that after 5 days of culture, under red
light condition, biomass, specific growth rate and carbohydrate content of Spirulina sp. were
achieved higher than those under blue and white light conditions. Meanwhile, after 15 days of
culture, the carbohydrate contents under blue and white light conditions were higher than those
under red light condition. Protein contents of Spirulina sp. obtained under the blue and white light
conditions were higher those obtained under the red light condition, reaching maxima after 5 days
of culture.

Keywords: Spirulina, total carbohydrate and protein contents.

1. Giéi thigu
Spirulina la vi khuan lam c6 dang soi, 1a mét trong nhitng dang song ¢6 xua nhat
séng trén Trai Dat trong khoang 3,5 ti nim qua. C4u tric té bao c6 dang soi hinh xoin
¢ gidng nhu cau trdc cua cac té bao prokaryote don gian. Cac loai Spirulina duoc sir
dung lam thyc pham chirc ning phd bién nhat 1a Spirulina platensis va Spirulina
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maxima. Cac loai nay duoc st dung lam thyc pham va c6 thé ting truong ¢ nhidu noi
trén toan thé gisi [1].

Céc loai Spirulina chira mot lugng dang ké protein, acid amin thiét yéu, vitamin,
beta-carotene, cac chat khoang, acid béo thiét yéu, polisaccharide, glicolipid, sulpholipid...
[2]. Chung duoc xem nhu 1a thuc pham chirc nang c6 ngudn gdc tu nhién, c6 thé mang lai
loi ich sic khoe cho con nguoi. Spirulina chia lugng 16n vitamin B, khoang gom canxi,
Sét, magie, mangan, kali, kém [3].

Spirulina ¢6 hoat tinh sinh hoc da dang va y nghia vé dinh dudng do chdng c6 ham
luong cao cac chat dinh dudng tu nhién, cé chirc ning diéu hoa chirc ning sinh hoc va
mién dich. Nhiéu Spirulina anh huéng 1én hé théng mién dich thong qua ting hoat tinh cua
dai thuc bao, kich thich tao ra khang thé, cytokine, ting tich liy té bao NK trong cac mo,
su hoat dong va di chuyén cua té bao T va B. Spirulina ciing c6 vai trd diéu hoa qua trinh
chuyén hoa carbohydrate va lipid thdng qua céc dang glucose va lipid ding véi hoat tinh &
cac mo thi nghiém va & cac bénh nhan bénh tiéu duong [4].

Chat luong &nh sang 1a yéu t6 quan trong anh huang manh Ién qua trinh tang truong,
ham lugng cac chat dinh dudng nhu carbohydrate, protein, lipid va tong hop cac sic t6
quang hop & thuc vat. Vi vay, thi nghiém nay nham khao sat anh huong cua anh sang
trang, do va xanh duong 1én ting truong, ham luong carbohydrate va protein caa Spirulina
sp. Cac két qua cua nghién ciru 1a co s& cho tng dung anh sang dé thu nhan céc thanh phan
dinh dudng khéc nhau trong qué trinh nudi trong Spirulina.

2. Vatliéu va phwong phap
2.1.Chiing Spirulina va diéu kign nudi cdy

Chiing tao Spirulina dugc cung cip bai Tran Ngoc Puc - Phong Céng nghé Tao -
Trudng Dai hoc Qudc té - PHQG TPHCM. Spirulina dwoc nudi cdy trén méi trudng
Zarouk, pH = 9.0 [5], cuong do anh sang 30 umol photon/m?/s lién tuc, nhiét do 25 + 2°C.

2.2.Thiét ké thi nghigm

Spirulina sp. dat giai doan tang truong sau khoang 5 ngy nudi cay trén moi trudng
Zarouk dugc sir dung dé b tri thi nghiém. Thi nghiém sir dung binh tam giac 250 mL véi
100 mL mdi truong va chiéu sang ¢ cudng do anh sang 30 pumol photon/m?/s lién tuc véi
&nh sang tring, do (600-700nm), xanh duong (400-500nm) bang hé théng dén LED. Hinh
thai, sinh khdi, ham lugng carbohydrate va protein cua té bao & cac nghiém thirc duoc Xac
dinh sau méi 5 ngay nudi ciy. Cac thi nghiém duoc lap lai 3 lan.

2.3.Quan sat hinh thai té bao Spirulina sp.

Hinh théi té bao Spirulina sp. duwoc quan sat bang kinh hién vi quang hoc (X40) sau

mdi 5 ngay nudi cy.
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2.4 Xdc dinh sinh khéi #& bao Spirulina sp.

10 ml dich nudi cdy tao dugc loc qua mang soi thay tinh, véi duong kinh mang la
47mm, dudng kinh 16 0,7 pm. Sau d6 tao duge rira v&i Sml ammonium formiate (0,5M),
va say kho & 103°C subt 6 tiéng hodc cho dén khi trong lugng kho khong doi [A(g)]. Trong
lwong khé ndy tiép tuc duoc dbt ¢ 550°C dé tao tro [B(g)] (khoang chat). Sinh khdi [C(g)]
la phan khac biét gitra khdi luong kho va phan khoang sau khi dét (C=A-B) [6], [7].

2.5.Xdc dinh téc dé ting trwéng dic higu

Sinh khdi té bao & hai thoi diém khac nhau trong qué trinh ting truong ciia mau duoc
ding d¢é tinh tbc d6 tang truong dic hiéu (G: g/lingay) trong khoang thoi gian d6 theo cong
thuc [8]:

— In (Bioy / Bioy)
t,—t;
trong d6:
Bios, Bio,: Sinh khéi té bao tai thoi diém 1 va 2
t1, t2: thoi diém 1 va 2
2.6.Xdc dinh ham lwong carbohydrate czia Spirulina sp.

Xdc dinh ham lwong carbohydrate tong: Lay 1,5 ml dung dich tao li tam 10.000 vong
trong 15 phdt, loai bo dich, cin duoc rira nhidu 1an véi 1ml nuée cat (hap vo tring) bang
céch li tm 10.000 vong trong 15 phat. Thém 3,2 ml H2SO4 dam déc, sau d6 lam mat trong
bé nudc. Thém 50 pl phenol, tron déu, dé yén trong 30 phut. Po quang & budc séng 486
nm [9].

Puong chudn carbohydrate dugc xay dung véi ndng d6 glucose chuan tir 0,01 dén
0,2 ¢/l va néng do carbohydrate tong thong qua phuong trinh y = 29,557x + 0,0957,
R? = 0,9996

2.7 Xdc dinh ham lwong protein cia Spirulina sp. bang phwong phdp
Kjeldahl

Lay 1,5 ml dung dich tao li tam 10.000 vong trong 15 phut, loai bo dich, cin duoc
ra nhiéu 1an véi 1ml nuéc cat (hap vo tring) bang cach li thm 10.000 vong trong 15 pht.
Cén duoc vo co hoa bang hé thong Kjeldahl véi 2ml H.SO4 dam dic, 1g chat xdc tac (9g
K2SO4 + 1g CuSO4) va khoang 6-8 giot H,0,, thoi gian khoang: 45 — 60 phut. Chung cét
bing may chung cit dam Berh-S3 vai 20 ml H,SO4 N/50 vao binh tam giéc hirng dich
chung cét, chuong trinh chung cat 5ml NaOH, 5ml nudc cat va thoi gian 5 phat [10], [11].

Dinh luong protein tong bang phuong phap acid — base: Dinh lugng bang dung dich
NaOH N/25, chi thi 6 metil khi dung dich chuyén tir mau dé sang mau vang.

Puong chudn protein: sir dung ndng do protein chuan 0,01 dén 0,2 g/l va xac dinh
ndng do protein trong mau Spirulina sp. bang phuwong trinh y = 0,1607x + 9,375
Rz =0,9643.
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2.8.X i s6 ligu

S ligu duogc xu Ii bang Microsoft office Excel 2013 va phan tich one way ANOVA

bang phan mém SPSS 20.0 véi sai s6 y nghia p < 0,05.
3. Két qua va thao luan
3.1.Hinh thai té bao Spirulina sp.

Trong diéu kién anh sang xanh duong té bao va dich nuéi cay Spirulina sp. c6 mau
xanh. Trong khi d6 ¢ diéu kién anh sang do va anh sang trang té bao va dich nudi chuyén
sang mau vang cam sau 5 ngay nudi cay (Anh 1, Anh 2). Theo Olaizola va Duerr (1990),
Spirulina platensis (UTEX 1928), ham lwgng carotenoid cé su thay d6i trong diéu kién anh
sang khac nhau. Riéng carotenoid, dic biét B-carotene va myxoxanthophyll thé hién rd
nhirng thay d6i voi phd anh sang khac nhau. Ham lugng B-carotene va echinenone cao & ca
trong diéu kién cuong d6 anh sang cao va thap. Ham luwong myxoxanthophyll va
lutein/zeaxanthin khong thay doi & trong cac phd &nh sang gidng nhau. O diéu kién &nh
sang d6 va xanh duong ham lugng myxoxanthophyll giam, trong khi B-carotene tang, va
lutein/zeaxanthin va echinenone thay doi it. Két qua cho thiy diéu kién anh sang do va
trang kich thich té bao Spirulina sp. tao carotenoid cao sau 5 ngay nudi cay so véi anh sang
xanh duong.

Ham luong diép luc té a & diéu kién anh sang do chi khoang 2/3 so véi diéu kién anh
sang trang. Két qua nay c6 thé 1a do ting hiéu qua hap thu anh sang cua phycobiliprotein
trong diéu kién anh sang d6. O diéu kién 4nh sang xanh dwong, chi c6 mot su thay doi
trong thoi gian ngan cia ham luong diép luc té a [12].

O vi tao Ulva pertusa sy phat trién cau trc mang thylakoid cua té bao thi anh séang
xanh duong c6 hiéu qua cao hon so v6i anh sang d6. Qua trinh duy tri cau trdc té bao la
can thiét nhat cho qua trinh tang truéng va phan chia té bao, cho thay anh sing xanh duong
12 hiéu qua hon. Hon nita, ciu tric té bao Ulva phét trién twong ddi tot trong diéu kién nuoi
cay anh sang xanh dwong so vdi anh sang do va anh sang tring. Toan bo phan &nh sang
tring cung cép ning lwong cho hoat dong cua phytochrome va thu thé anh sang
(photoreceptor), tao ra ngudn ning lugng cao cho sy duy tri va tang truong téi uu cua té
bao. Diéu nay cho thdy phan phd anh sang do khong du dé kich thich tang truéng, nhung
khéng tic ché tang truang hozc duy tri cu trdc té bao. Tuy nhién, ning luong nay 1a khdng
du cho cac qua trinh chuyén héa khéc [13].
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Anh 1. Hinh thai té bao Spirulina sp. trong cdc diéu kién nudi cay dnh sang xanh dwong
(1), anh sang do (11) va &nh sang trang (111)

Anh 2. Mau sdc dich nudi ngay thiz 10 trong diéu kién nudi cdy dnh sang xanh diong
(a), anh sang dé (b) va &nh sang trang (c)

3.2.Sw tang trweng cua Spirulina sp.
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Sy tang truong caa Spirulina sp. cho thiy ¢ Hinh 1a, ¢ diéu kién anh sang do tao
tang truong manh voi luong sinh khéi tich lily cao sau 5 ngdy nudi ciy. Trong khi do,
trong diéu kién anh sang xanh duong va trang ting truong thap hon. Tdc do ting truong
cua Spirulina sp. trong diéu kién nudi cay anh sang do cao hon so véi cac diéu kién &nh
sang khac (Hinh 1b). Chét lugng anh sang anh hudng tuong ddi 1én kha ning san xuét sinh
khéi, ham Iugng lipid tong, loai acid béo & vi tao Chlorella vulgaris [14]. Ca cudng do va
chit lugng 4nh sang déu anh hudng dén thanh phan va cau tric hda hoc, tdc do hap thu
carbon va tong hop polimer. O tit ca cudng do anh sang ham lugng diép luc té a & diéu
Kién anh sang xanh duong va tring cao hon anh sang do. Toc do tong hop protein, hap thu
carbon va hd hap & diéu kién anh sang xanh duong va do cao hon anh sang trang trong
diéu kién bang muc nang lugng [15].

Trong diéu kién nudi ciy anh sang xanh duong tao ting truong gap doi so véi trong
didu kién &nh sang tring. Theo hiéu ning cua tao trong moi truong anh sang xanh lam
chiing dap ung tot vai ham lugng diép luc té cao. Ngoai ra, cling mot loai tao ciing dap tng
VGi phd anh sang khi dugc nubi dudi didu kién anh sang tring bang cach lam ting ham
lugng diép luc té [16]. Theo Niizawa va cs. (2014), & vi tao téc do hap thu b xa anh sang
xanh duong cao hon anh sang do. Tuy nhién, buc xa anh sang d6 tao ra hi¢u qua nang
lwong cho san xuat sinh khdi cao hon so véi anh sang xanh duong.
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Hinh 1. Sinh khéi (), toc do ting truéng dac hiéu (b)
cua Spirulina sp. trong cdc diéu kién anh sang khéac nhau

3.3.Ham lwong carbohydrate cza Spirulina sp.

O diéu kién nudi ciy anh sang do, ham luong carbohydrate tong (g/l va %) cua
Spirulina sp. dat ndng do cao sau 5 ngay nudi cay. Trong khi diéu kién anh sang xanh
duong va tring ham lugng carbohydrate tong dat nong d6 cao sau 15 ngay nudi cay (Hinh
2). Spirulina plutensis chtra khoang 13,6% carbohydrate, thanh phan duong chu yéu la
glucose cung véi rhamnose, mannose, xylose, galactose va hai duong khac [17].

Theo Marchetti va cs. (2013), & Isochrysis sp. diéu kién anh sang xanh duong c6
ham luong carbohydrate thap hon trong diéu kién &nh sang tring tuy nhién ham luong diép
luc t6 a va cuong d6 quang hop cao hon.
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Hinh 2. Ham lwong carbohydrate tong (g/1)

() va phan tram (%) (b) ciia Spirulina trong cdc diéu kién anh sang khac nhau

3.4.Ham lwong protein cua Spirulina sp.

Hinh 3 cho thiay ham luong protein tong caa Spirulina sp. trong cac diéu kién anh
sang khac nhau dat cao sau 5 ngay nudi cay va giam dan sau ¢6. Ham luong protein ¢6 mdi
quan hé am tinh véi ham luong diép luc t6. Phycobiliprotein dwoc tong hop nhiéu hon so
véi diép luc t6 & cac bude song dic hiéu. Vi thé ham lugng protein trong diéu kién anh
sang xanh luc cao hon & diéu kién anh sang xanh duong va 4nh sang do. Diéu Kién ting
truong toi wu dugc thé hién chat ché voi ham lugng protein cao. Phycobiliprotein ¢ tao lam
c6 vai tro nhu cac chat thu nhan anh sang trong quang hop ciing nhu chat dy trir nitrogen
noi bao [18]. Cac loai thuc vat ting truong & didu Kién anh sing xanh dwong tong hop
nhiéu acid amin va protein hon ¢ diéu kién anh sang tring hodc anh sang do [19].
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Hinh 3. Ham luwong protein tong (g/l)

() va phan tram (%) (b) ciia Spirulina trong cdc diéu kién anh sang khéac nhau

Céc két qua cho thdy Spirulina sp. trong diéu kién anh sang do c6 toc do ting truong
va ham luong carbohydrate cao, va ham luong protein thip sau 5 ngay nudi ciy. Trong khi
d6, o diéu kién anh sang tring va xanh dwong toc d¢ ting truong thip va ham lwong
carbohydrate dat cao nhat sau 15 ngay nudi cy, va ham luong protein dat cao nhat sau 5
ngay nudi cay (Hinh 1, 2, 3). Nhu vay, duéi diéu kién anh sang do Spirulina sp. ting hiéu
qua cb dinh CO> tt hon so vai cac diéu kién anh sang con lai sau 5 ngay nudi ciy. Nguoc
lai diéu kién &nh sang trang va xanh duong kich thich té bao Spirulina sp. tong hop protein
cao va hiéu qua cb dinh CO, thap hon sau 5 ngiy nudi ciy.

4. Kétluan

Diéu kién anh sang do sau 5 ngay nudi ciy kich thich Spirulina sp. ting truong va
tong hop carbohydrate cao, tuy nhién ham lugng protein thap. O diéu kién anh sang xanh
dwong va tring Spirulina sp. tang truong thap va ham luong carbohydrate cao sau 15 ngay
nudi ciy, trong khi d6 ham lugng protein cao sau 5 ngay nudi cay.

Tuyén bé vé quyén loi: Cac tac gid xac nhan hoan toan khong
c6 xung dét vé quyén loi.
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