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NGHIEN CUU TACH CHIET VA XAC PINH MOT SO PAC TINH
CUA DICH CHIET TU TAO SPIRULINA

HOANG VAN TUAN, PHAM HUONG SON

Trung tam Sinh hoc thuc nghiém, Vién Ung dung cong nghé

PHAM THU THUY

Vién Cong nghé sinh hoc va Thucc phdm, Pai hoc Bdch khoa Ha Noi

Tao Spirulina (Arthrospira) thudc chi
Spirulina, ho Oscillatoriaceae, bo Oscillaloriales
(Nostocales), 16p Cyanophyceae
(Cyanobacteria: vi khudn lam), nganh
Cyanophyta (Cyanochloronta), c6 dang hinh
xodn 10 xo vdi 5-7 vong xoan déu nhau, soi
khong phan nhanh. Spirulina c6 gid tri dinh
dudng rat cao nho ngudn cung cép protein doi
dao va ham lugng can bang cta nhiéu thanh
phan c¢6 hoat tinh sinh hoc cao nhu
phycocyanin, chlorophyll, beta-caroten, axit
gama-linolenic, axit alpha-linolenic...

Dich chiét tdo Spirulina chia nhiéu thanh
phan chic nang hoa tan, né da dugc chimg minh
12 c6 kha niang kim ham su phat trién cla t€ bao
MCF-7, mot dang t€ bao gay ung thu vi & nguoi
[6]. Nghién ctu cua tic gia Kumari va nnk.
(2010) [5] da cho thay, dich chiét Spirulina c6
kha nang 6n dinh ham lugng dudng trong médu
clia chuot bi tiéu dudng, chi s6 cholesterol HDL
ciing giam dang ké. Hoat tinh chong oxy héa va
khang vi sinh vat cta dich chiét Spirulina cting
da dugc rdt nhiéu nghién cdu dé cap dén,
dac biét n6 c¢6 kha nang khang dugc nhiéu
ching vi sinh vat gay bénh nhu Salmonella,
Escherichia coli...[7].

Trong thanh phan dich chiét tdo Spirulina,
chiém s6 lugng nhiéu nhdt phai ké dén
phycocyanin, mot dang chat mau chu yéu
c6 trong tao Spirulina. Phycocyanin dugc biét
dén v6i kha nang bat giit cac goc tu do, mot
dac tinh quan trong trong di€u tri mot s6 bénh
nhu viém nhiém, ung thu, chong oxy hoa...
Vi vay, phycocyanin dia tr¢ thanh doi tuong
nghién cttu va ting dung kha phd bién trong cic
linh vuc nhu y hoc, dugc phdm va sdn xuét
thuc pham [10].
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Muc dich ctia nghién cttu nhim dua ra mot
phuong phédp téch chiét don gian dé thu dich
chiét chita cac thanh phan hoa tan c¢6 hoat tinh
sinh hoc cao tir tdo Spirulina, kiém tra x4c dinh
mot s6 dac tinh chiic nang cua dich chiét tir d6
lam co s& cho qud trinh Gng dung dich chiét
Spirulina trong san xudt nudc udng chiric nang.

I. PHUONG PHAP NGHIEN CUU

1. Nguyén liéu

Bot tdo Spirulina platensis do Trung tam
Sinh hoc Thuc nghiém, Vién tng dung Cong
nghé cung cap.

Céc hoa chat tinh khiét st dung cho nghién
ctiu ¢6 nguodn goc tir Anh, My, Diic, Trung Qudc.

2. Phuong phap
a. Phuong phdp tdch chiét

Sinh khéi tao Spirulina dugc pha v t€ bao
trong cidc dung moi khac nhau gom: Nudc,
ethanol, methanol, hexane. Qua trinh pha v& t€
bao duoc thuc hién qua 2 phuong phap: Ngam,
lanh dong va nha lanh dong. Phuong phap ngam
duoc thuc hién trong thoi gian tir 2 - 18 gio &
nhiét do phong. Phuong phap lanh dong va nha
lanh dong duoc ti€n hanh & -20°C trong thoi
gian lanh dong (gio) & 1, 2, 3, 4 va chu ky nha
lanh dong (lan) 6 1, 2, 3, 4, 5. Hoén hop sau khi
pha v t&€ bao dugc ly tam, loc hit chan khong
thu dich chiét chita cac thanh phan chiic nang
hoa tan trong tao Spirulina.

b. Phuong phdp xdc dinh hiéu qud tdch chiét

Hiéu qua tach chiét dugc danh gia dua trén
kha nang chong oxy héa (%SC) qua phan tng



bao vay goc tu do (DPPH) va ham lugng
phycocyanin (PC) ¢6 trong dich chiét. PC duoc
tinh theo cong thic sau [9]:

[Ag - 0,474(Ags))]
5,34

Trong d6: PC la ham lugng phycocyanin cd
trong dich chiét (mg/ml); Agy la do hip thu mau
clia mau & budc song 620 nm; Ag,s 1a do hap thu
mau cua mau & budc séng 625 nm.

PC=

c. Phuong phap xdc dinh hoat tinh

Xdc dinh hoat tinh khdng vi sinh vat kiém
dinh: Hoat tinh khdng vi sinh vat kiém dinh
duoc thuc hién trén cac phién vi lugng 96 giéng
(96-well microtiter plate) theo phuong phap ciua
Vander Bergher va Vlietlinck (1991) [12]. Cac
ching vi sinh vat kiém dinh st dung gém:
Escherichia coli (ATCC 25922), Pseudomonas
aeruginosa (ATCC 25923), Bacillus subtillis
(ATCC 27212), Staphylococcus aureus (ATCC
12222), Aspergillus niger (439), Fusarium
oxysporum (M42), Candida albicans (ATCC
7754) va Saccharomyces cerevisiae (SH 20).

Xac dinh hoat tinh chdng oxy héa: Hoat tinh
chong oxy héa cua mau dugc xiac dinh thong
qua phan tng bao vay goc tu do (DPPH). Phan
ung dugc tién hanh theo phuong phap cua Shela
va cong su (2003) [11]. Dua trén nguyén tac
1,1-diphenyl-2-picrylhydrazyl (DPPH) c6 kha
nang tao ra cac goc tu do bén trong dung dich
EtOH bao hoa. Khi cho céc chat thit nghiém vao

hén hop nay, néu chét ¢6 kha nang lam trung
hoa hoac bao vay cac goc tu do s€ lam giam
cuong do hap thu anh sidng cua cac goc tu do
DPPH. Hoat tinh chéng 6xy hoa dugc danh gia
thong qua gia tri hap thu anh sang cua dich thi
nghiém so vGi do6i ching khi doc trén may Elisa
6 budc song 515 nm.

C4c mau c6 biéu hién hoat tinh (SC > 50%)
s& duoc thlr nghiém dé tim gia tri SCs,. Gia tri
SCs, duoc xdc dinh thong qua nong do chat thu
va % hoat dong cua chat tho ma & d6 50% cac
goc tu do tao béi DPPH duoc trung hoa bai chat
thir.
d. Phuong phdp xut 1y s6 liéu

Céc so liéu phan tich dugc xur ly thong ké
trén phan mém OriginPro 8.5, cdc gid tri duoc
biéu dién dudi dang gid tri trung binh + do léch
chudn (mean * StDev).

IL. KET QUA VA THAO LUAN

1. Anh huéng cia cac dung moéi khac nhau
dén tinh chat cua dich chiét

anh hudng ctia cic dung moi khac nhau dén
hiéu qua tach thu dich chiét chia cac thanh phan
hoa tan trong tao Spirulina da dugc nghién ciu.
Két qua phan tich ham lugng phycocyanin va
thuoc tinh chitc nang cua dich chiét thong qua
kha nang bét goc tu do cua dich chiét duoc trinh
bay trong bang 1 va hinh 1.

Bdng 1
Anh huéng cia cac loai dung moi va ty lé sinh khoi dén thuoc tinh cia dich chiét
Loai dung moi Ty lé sinh khoi (g/100 ml) PC (mg/ml) SC (%) StDev
Nude 7 1,40 32 0,10
Etanol 5 2,33 44 0,15
Hexan 6 1,93 35 0,05
Metanol 4 2,03 43 0,11

Két qua phan tich chi ra ring, st dung dung
moi 1a etanol cho hiéu qua tach chiét cao nhat,
ham lugng PC dat 2,33 mg/ml. Ti€p theo la
metanol (2,03 mg/ml), hexan (1,93 mg/ml), thap
nhat 1a nude (1,4 mg/ml) (hinh 1). Tuy nhién, s6
lieu trong bang 1 cho thay, khi sit dung dung
moi l1a metanol, & ham lugng sinh khdi it hon
cho hiéu qua chdng oxy hda cua dich chiét
tuong duong véi etanol, lan luot 1a SC 43%,

44%. Trong nghién ctu cua tac gia Cho va nnk.
(1999) [4] cling cho thay, kha nang chong oxy
héa cua dich chiét sit dung dung moi 1a metanol
cao hon so v6i dung moi 1a nuGe. Diéu nay ciing
duoc chi ra trong nghién ctiu cia Mala va
nnk.(2009) [7], trong d6 acetone la dung moi
duoc tac gia lya chon.

Tuy nhién, do muc dich st dung dich chiét
Spirulina cho san xudt d6 udng va khai thac gia
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tri cia phycocyanin c6 trong dich chiét, trong
nghién cttu nay ethanol (5 g Spirulina/100 ml
etanol) dugc lya chon 1a dung moi tach chiét thu
dich chiét chira cac thanh phan chitc nang tir tao

34
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Spirulina do tinh an toan trong thuc pham. St
dung etanol 1a dung moi tach chiét ciing duoc
lya chon trong nghién ctu ciia Herrero va nnk.
(2005) [8].
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Hinh 1. Ham lugng phycocyanin c6 trong dich chiét tir tao Spirulina
6 cac dung moi va ty 1é sinh khéi khac nhau

2. Anh huéng cta noéng do dung moi dén
tinh chat cua dich chiét

Str dung etanol & cdac dai nong do khac nhau
tr 30 - 75% nhdm nghién cttu anh hudng cta
nong do etanol dén kha nang pha vd t€ bao tao
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Spirulina. K&t qua cho thdy, sit dung dung moi
etanol 55% cho hiéu qua pha v& t€ bao cao nhat,
biéu thi & ham lugng PC dat 2,42 mg/ml, kha
nang bét goc tu do cta dich chiét dat SC 1a 52%.
& nong do etanol 60%, ham luong PC dugc giai
phéng nhiéu hon (2,45 mg/ml) (hinh 2).

N
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Ty 1¢ etanol/nudc (% etanol)

Hinh 2. Anh huéng cha ty 1¢ etanol/nuéc dén tinh chét cia dich chiét tir tho Spirulina

3. Anh huéng cia phuong phap pha vo té
bao dén tinh chat cua dich chiét

Sinh khéi tao Spirulina dugc pha v t€ bao
trong dung moi la etanol 55% st dung 2 phuong
phap khac nhau la ngam, lanh dong va nha lanh
dong. Do dac trung cua phycocyanin 1a bén &
nhiét do phong [3] nén anh hudng cua nhiét do
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qud trinh ngdm khong dugc xem xét trong
nghién ctu nay. Dich sau pha v& t€ bao dugc ly
tam & toc do 6000 vong/10 phit, loc hiit chan
khong va co chan khong dé loai dung moi thu
dich chiét chia cac thanh phan hoa tan trong tao
Spirulina.

Két qua tir bang 2 va hinh 3 cho thay, pha v&



t€ bao theo phuong phédp lanh dong va nha lanh
dong vé6i thoi gian lanh dong (Ft) 1a 2 gio, chu
ky nha lanh dong (Tc) 1a 4 1an cho hiéu qua tach
chiét cao hon va rit ngan dugc thoi gian so véi
phuong phdp ngam thong thudng it hon 6 gio.
Ham lugng phycocyanin va kha niang bat goc tu
do cua dich chiét Spirulina dugc xac dinh lan
luot 1a 2,67 mg/ml, 65%. Chu ky nha lanh dong
dugc dua ra trong nghién ciu cta Li va nnk.

(2005) [2] 1a 6 lan. Trong nghién ctru cla tac gia
Rachen va nnk. (2009) [9] nham nghién cttu kha
nang 6n dinh clia phycocyanin & khoang nhiét
do va pH khéc nhau, phuong phdp lanh dong va
nha lanh dong ciing dugc dé cap dén. Kha nang
chong oxy hoéa thong qua phan ting bao vay goc
tu do cua dich chiét Spirulina dugc dua ra trong
nghién cttu cta Herrero va nnk. (2004) [8] la
66,8%.

Bdng 2
Anh huéng ciia phuong phap pha vé t€ bao dén tinh chat cta dich chiét
Phuong phap pha vo té bao Thoi gian (gio) PC (mg/ml) | SC (%) | StDev
Ngam 2,46 51 0,12
Lanh dong va nha lanh dong 2,67 65 0,09

PC (mg/mb)

Hinh 3. Anh huong ctia thoi gian lanh dong va chu ky nha lanh dong
dén ham lugng PC c6 trong dich chiét (Ft. Thoi gian lanh dong; Tc. Chu ky nha lanh dong)

4. Xac dinh mot so hoat tinh cua dich chiét tir tao Spirulina

Bdng 3

Hoat tinh khang vi sinh vat kiém dinh cua dich chiét tir tdo Spirulina

Ky hiéu mau | Chung vi sinh vat kiém dinh Nong do iic ché toi thiéu (MIC: pg/ml)

E. coli 50
P. aeruginosa 200
B. subtillis 50

Sp-ex S. aureus 100
A. niger 200
F. oxysporum -
S. cerevisiae 200
C. albicans -
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Bdng 4

Hoat tinh chéng oxy hoa cua dich chiét tir tao Spirulina

Ki hiéu mau Nong do méiu (pg/ml) SC% SCs, (Hg/ml) Két qua
Doi chiing (+) 50 78,5+0,3 28,19 Duong tinh
Dboi chung (-) - 0,0+0,0 - Am tinh

Sp-ex 100 65,68 £ 0,1 20,18 Duong tinh

Ghi chii: Sp-ex. Dich chiét Spirulina; D6i ching (+). Vitamin C; D6i ching (-). DPPH.

D3 tién hanh kiém tra xdc dinh mot s6 hoat
tinh sinh hoc cua dich chiét tir tao Spirulina, ti
d6 lam co s& cho nghién ciu tng dung dich
chiét trong san xudt nuéc uéng chic nang. Két
qua kiém tra hoat tinh khdng vi sinh vat va hoat
tinh chong oxy hdéa cua dich chiét tor tao
Spirulina dugc trinh bay trong bang 3 va 4. Két
qua cho thdy, trong 8 ching vi sinh vat kiém
dinh st dung chi c6 F. oxysporum va C.
albicans 1a khong biéu thi hoat tinh khang, kha
nang khiang manh nhat d6i véi E. coli va B.
subtillis. Kha nang chong oxy hoéa cua dich
chiét dat 65,68%, gia tri SCs, 12 20,18 pg/ml.
Nghién ctu cta tac gia Mala va nnk. (2009) [7]
cing chi ra rang, dich chiét tir tdo Spirulina c6
kha nang khang vi sinh vat cao, cdc chung vi
sinh vat dugc st dung trong nghién ctiu déu thé
hién két qua khang d6 la Salmonella typhi,
Klebsiella pneumoniae, Pseudomonas
aeruginosa, E. coli va Staphylococcus aureus.

1. KET LUAN

Nghién cttu da x4c dinh duoc phuong phép
tich chiét don gian nham thu dich chiét chita
cac thanh phan hoa tan tir tao Spirulina véi cac
diéu kién nhu sau: Tach chiét theo phuong phép
lanh dong va nha lanh dong véi thoi gian lanh
dong 2 gig, chu ky nha lanh dong 4 lan, sir dung
dung moi 1a etanol 55%, ty 1¢ sinh khoi st dung
la 5 g/100 ml dung moi. Dich chiét dugc tién
hanh kiém tra hoat tinh chéng oxy héa va khéng
vi sinh vat kiém dinh véi két qua: kha niang bat
gitt goc tu do cua dich chiét dat SC 65,68%, SCs,
20,18 pg/ml; khang dugc 6 chung vi sinh vat
kiém dinh gébm E. coli, P. aeruginosa, B.
subtillis, S. aureus, A. niger va S. cerevisiae.

Dich chiét tir tao Spirulina c6 hoat tinh sinh
hoc cao, thich hop cho nghién cittu st dung trong
san xut nudc udng chiic nang bao vé stic khoe
con ngudi. Nam 2005, tac gia Tran Bich Lam va
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nnk. [1] cling da ti€n hanh nghién ctu tach chiét
thanh phan chiic nang tir tdo Spirulina. Tuy
nhién, nghién ctu chi tap trung vao thu nhan
phycocyanin, cac thanh phan khac khong dugc
dé cap t6i.
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A STUDY ON EXTRACTION AND DETERMINATION
OF SOME PROPERTIES OF SPIRULINA EXTRACTS

HOANG VAN TUAN, PHAM HUONG SON, PHAM THU THUY

SUMMARY

The purpose of this study is establish a simple method for obtaining extracts containing soluble bioactive
from Sprulina algae. Determination of functional properties of extracts to give the basis to apply for the
production of functional beverage. The cyanobacterium Spirulina platensis has been considered to be an
important subject for biotechnological research due to its nutritional importance. S. platensis is a blue-green
microalgae which can produce large quantities of high value products such as beta carotene, phycoyanin,
chlorophyll, gama linolenic acid... In this study, various solvents for included methanol, ethanol, hexane and
water were used to select extracted solvent obtaining aqueous extracts from Spirulina algae. The process of
extraction was done by two methods: Soaking, freezing and thawing. The extracts were tested antioxidant
activity by free radicals scavenging capacity and antimicrobial activity. The data indicated that using ethanol
55%, the rate of biomass/solvent is 5 g/100 ml. The freezing and thawing extraction method with freezing
time (Ft) in 2 hours, thawing cycle in 4 times gave the highest result. Phycocyanin level in the extract reached
2.67 mg/ml, scavenging capacity (SC) reached 65,68%; SCs, 20.18 pug/ml. The extract can against six tested
microorganism including E. coli, P. aeruginosa, B. subtillis, S. aureus, A. niger and S. cerevisiae.

Keywords: Spirulina, extracts, phycocyanin, Freezing, Thawing.
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