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TOm tat

Nghién ciru da danh gia dwoc ham lwong chlorophyll, carotenoid, carbohydrate va
lipid ter 3 ching Spirulina platensis ST, TL va BM thu dwoc ¢ diéu kién nudi trong moi
trwong SOT. Két qua cho thdy ching TL 1a ching cd thanh phan carbohydrate,
carotenoid, chlorophyll va lipid cao hon so véi 2 chung ST va BM cu thé nhw sau: ham
lirong carbohydrate cia 3 chung TL, ST, BM lan luwot 1a 5,25; 4,67 va 2,98mg/g; ham
lirong carotenoid cia 3 ching TL, ST, BM lan Lot 14 2,86; 2,76 va 2,34mg/g; ham heong
lipid czia 3 chung TL, ST, BM ldan lirot 14 3,42; 1,51 va 2,98mg/g va ham lieong chlorophyll
cua 3 ching TL, ST, BM lan lirot 12 13,9; 12,11 va 11,12mg/g.

Tar Khoa: Thanh phdn chlorophyll, carotenoid, carbohydrate va lipid ti vi tdo,
Spirulina platensis

Abstract

EVALUATION OF BIOACTIVE COMPOSITION FOR THREE STRAINS OF
SPIRULINA PLATENSIS ST, TL, BM GROWN UNDER AQUEOUS
CONDITION USING SOT MEDIUM

The study evaluated chlorophyll, carotenoid, carbohydrate and lipid content from 3
strains of Spirulina platensis ST, TL and BM grown under aqueous conditions using SOT
medium The results showed that the TL strain had a higher carbohydrate, carotenoid,
chlorophyll and lipid composition than the two ST and BM strains, specifically as follows:

The carbohydrate content of the 3 strains TL, ST, BM was 5.25, 4.67 and 2.98mg/g
respectively; the carotenoid content of 3 strains TL, ST, BM was 2.86; 2.76 and 2.34mg/qg;
the lipid content of 3 strains TL, ST, BM was 3.42; 1.51 and 2.98mg/g and the chlorophyli
content of 3 strains TL, ST, BM was 13.9; 12.11 and 11.12mg/qg respectively.
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1. Pit van dé

Tao xoan Spirulina duoc xem 13 ngudn dinh dudng sé mot cua thién nhién véi da
cac thanh phan thiét yéu nhu protein, lipid, glucid cing nhiéu loai khoéng, vitamin va
nhiéu loai acid amin khdng thé thay thé 1a: lysine, metionin, penylalalin, triptophan. Ngoai
ra, tao xoan Spirulina con chira phong phu vitamin Bi, B-carotene, xanthophyll. Hién
nay, da c6 rat nhiéu nghién da chitng minh dugc tao xoin Spirulina platensis c6 nhiing
cdng dung rat doc dao nhu: ting cuong suc khoe toan dién thdng qua viéc cung cip day
du cho co thé cac vitamin, khoang chit va céc acid amin thiét yéu, ngan chin viéc tich
trong lugng thira trong co thé, giam cam giac d6i nhung van cung cip du cho co thé cac
chat can thiét cho su séng va phong ngira ung thu (Enzing va cs., 2014).

Theo s liéu caa To chuc Y té thé gisi WHO, tao xoan Spirulina platensis c6 thé gidp
con ngudi phong chdng it nhét 14 70% cac loai bénh. Chinh vi vay, tao xoan Spirulina
platensis da dugc EC khuyén cdo, dugc WHO va cac Bo Y té caa nhiéu qudc gia trén thé
gi6i cong nhan khdng chi 1a ngudn thuc pham sach ma con 1 giai phap cho phong va diéu tri
bénh cua thé ky 21. Ngoai ra tao xodn Spirulina platensis con dugc sir dung lam thuc pham
bd sung protein vao thire an cho gia stc, gia cam, thay thé 1 phan bot ca, bot lac, bot dau
twong. Str dung 1am thirc an trong nudi trong thuy hai san nhu tom, ca (Konstantinos, 2008).

Trude nhitng gia tri ma Spirulina platensis mang lai thi viéc danh gia va chon loc
dugc chung tao cho ham lwong cac chat c¢d hoat tinh sinh hoc cao l1a hét sic can thiét.
Xuat phét tir Iy do trén tién hanh dé tai: Panh gia ham Iweng mgt sé hep chdt c6 hoat
tinh sinh hec tir chiing Spirulina platensis ST, TL va BM thu dwoc ¢ diéu kién nudi
trong maoi trwong SOT.

2. Vat liéu va phuwong phap nghién ciru

2.1. Vat ligu nghién caru

2.1.1. Vat liéu nghién cizu: Tao S. platensis dugc cung cap tir Bo suu tap giéng cua
Phong Cong nghé Tao, Vién Cong nghé sinh hoc, Vién Han lam Khoa hoc va Cong nghé
Viét Nam.

2.1.2. Thanh phan méi treong SOT nudi tdo: Maéi trudng nudi ciy tao: Méi truong SOT

Pha moi truong SOT trong 1 lit: 500mL dung dich A + 500mL dung dich B + 1mL As

Bing 1. Cdc thanh phan trong méi trieong SOT

DD A (dinh muc 500 mL bing nuéc cét) Ejgggj 106,'5899
NaNOs 2,59
NaCl 1g
K.S04 1g
DD B (dinh mirc 500 mL bang nuéc cat) MgS04.7H,0 0,29
CaCl,.2H,0 0,04g
FeS0O4.7H,0 0,01g
EDTA;Na 0,08g
As (st dung 1mL cho 1 lit tao) 1ml/L
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Dung dich As pha trong 200mL nudc cét theo cong thirc
Bdng 2. Dung dich As trong (200mL)

Na,Mo004,2H,0 0,005¢
ZnS04.7H,0 0,044g
H3BOs 0,579
Co(NO3).6H,0 0,0088g
CuS04.5H,0 0,0169
MnCl.4H,0 0,3629

2.2. Phwong phdp nghién ciru

2.2.1. Phuong phdp tach chiét carbohydrate cuia tdo xodn Spirulina

Puoc xac dinh bang céach thiy phan hoan toan bang acid va do duong khir tao ra
bang phuong phap DNS (Dubois va cs., 1956).

Cach tién hanh:

1. Cach xur ly mau: Can m g bot kho sinh khéi. B6 sung 10mL HCI 2,5M vao, dun
cach thuy 100°C, 30 phut, & ngudi & nhiét dé phong. Str dung NaOH 5M (khoang 5,1mL)
dé chuan pH dat 7-8. Pinh muc 18n 25mL bang nuéc cat. Hat 1mL mau li tam 12.000
vong/phut trong 5 phut ¢ 4°C, thu duoc dich trong.

2. Céach xac dinh cacbohydrate: Tron 0,6mL dung dich DNSA 1% + 0,6mL mau
(dich trong) theo ti ¢ 1:1 dung trong 6ng eppendorf 1,5mL duc 1 15 nho trén nap. Pun
s6i 10 phat. Lam ngudi ¢ nhiét d6 phong trong 30 pht - 1 tiéng. Pha lodng ba lan bang
cach: hit ImL dung dich tir phan tng trén pha voi 2mL nudc cat. Do ¢ budc séng 540nm,
sir dung nuéc cat lam blank.

3. Thay gia tri OD vao phuong trinh chuan trén dugc néng do cacbohydrate
(mg/mL).

2.2.2. Phan tich carotenoid cua t¢o xoan Spirulina

Céch tién hanh:

Phan tich sic t6 bang phwong phip quang phd theo md ta caa Wellburn va
Lichtenthaler (1984) sur dung acetone 80%

1. Lay V mL tao loc qua gidy loc GF/C, gidy loc chira sinh khéi dugc nghién trong
c4t thuy tinh dé pha v té bao. Nghién cho dén khi thu dugc hdn hop min.

2. B6 sung thém 5mL acetone 80% tao thanh hdn hop va cho vao éng nghiém (dugc
boc gidy bac)

3. Lap lai 2 d@é trang ci chay s, gitt mau trong it nhat 2 gio

4. Loc hdn hop sau khi tach chiét qua gidy loc GE/C. Sau dé, dinh muc 1én 10mL
bang acetone 80% va cho vao éng dung mau sach.

Chu y: Tat ca qua trinh tach chiét duroc tién hanh trong lanh va téi.
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Do OD bang may do quang phd & cac budc song
Xt ly két qua:
OD460.le

Ham luong carotenoid (A = 200) (mg/g) =

carotenoid-MSKK

Trong do:

OD: Gia trji do duoc bang may do quang phd & cac budc soéng. Ghi lai gia tri OD

V: Thé tich

mski: Khoi lugng sinh khéi khé (g)

2.2.3. Phan tich cholorophyll cia tdo xodn Spirulina

Cach tién hanh:

Phan tich sic t6 bang phuong phap quang phd theo md ta cua Wellburn va
Lichtenthaler (1984) su dung acetone 80%

1. Lay V mL tao loc qua gidy loc GF/C, giay loc chira sinh khéi dugc nghién trong
cat thuy tinh dé pha v té bao. Nghién cho dén khi thu dugc hdn hop min.

2. B6 sung thém 5mL acetone 80% tao thanh hon hop va cho vao 6ng nghiém (duoc
boc gidy bac).

3. Lap lai 2 d@é trang cbi chay s, gitt mau trong it nhat 2 gio

4. Loc hdn hop sau khi tach chiét qua gidy loc GE/C. Sau dé, dinh muc 1én 10mL
bang acetone 80% va cho vao éng dung mau sach.

Cha y: Tat ca qua trinh tach chiét diroc tién hanh trong lgnh va téi.
Do OD bang may do quang phd & cac budc song. Ghi lai gia tri OD
Xt ly két qua:

ODgg3.Vml

Ham luong chlorophyll (A = 82,4) (mg/g) =

AchlorophyllMSKK

Trong do:

OD: gia tri do duoc bang may do quang phd & cac budc song. Ghi lai gia tri OD

V: Thé tich

mskk: khéi lwgng sinh khdi kho (g)

2.2.4. Phuwong phdp tach chiét lipid cua tdo xodan Spirulina (Guo va cs., 2014):

Céch tién hanh:

1. Can m g SKK nghién trong céi chay st véi hdn hop va ngam chiét trong V1 mL
hdn hop chloroform:methanol (2:1) theo ti I& 1:40, w/v khoang 30 phit.

2. Loai bo ba sau khi loc qua gidy loc GF/C Whatman va chuyén phan di qua giay
loc 1&n phéu chiét.
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3. Tién hanh bé sung V2 ml thém dung dich NaCl 0,9% (theo ti 1& 1:15, w/v), tron
déu va dé tinh. Thu 16p dudi chira lipid

4. Rira 16p trén bang chloroform cho dén khi hét mau xanh dé thu duoc toan bo mau.

5. Loai b dung méi & 70°C thu duoc lipid tong sb.

6. Hoa tan mau lai trong n-hexane, loc qua gidy loc dé loai bo cin va 1am bay hoi
dich sau loc ¢ 70°C thu duoc lipid tong sé (my).

Ham luong lipid tong sé duoc tinh theo cdng thirc sau:

g m;
Lipid tong (%) = — x 100
my

2.2.5. Phuong phdp xéc dinh dé ém (TCVN 1867:2001)

Nguyén tic: Dung stc nong 1am bay hoi hét hoi nuéc trong mau. Can trong luong
mau trudc va sau khi siy khd, tir d6 tinh ra phan trim nuée ¢ trong mau.

Dung cu:

Tu sdy diéu chinh nhiét do

Can phan tich, d6 chinh xac 0,0001g

Cach tién hanh:

Can khéi lwong cac mau phan tich (my), sau d6 cho véo ti say diéu chinh nhiét do
thich hop trong thoi gian quy dinh va dem di can lai khdi lugng sau khi sy (mo).
mq —

m;
———x 100
my

% do am =

Trong do:

my 12 khéi lugng trude khi say

m2 1a khéi luong sau khi sdy

2.2.6. Phwong phdp phdn tich sé liéu

Mot nghiém thire duoc lap lai 3 1an. S6 lidu dugc xu I bang phan mém Statgraphics

3. Két qua va thao luan

3.1. Thi nghiém 1: Pdnh gid thanh phan carotenoid trong 3 chsng tdo Spirulina
platensis

Bing 3. Thanh phan carotenoid trong 3 ching tdo

Chiing Ham lwgng caroten (mg/g)
BM 2,34 +0,012
TL 2,86+0,02°
ST 2,76+0,05¢

* Trong cung mét cét, cdc gid tri dwroe danh ddu bdi cdc chir cdi giong nhau thi s khdc
biét khdng c6 y nghia vé mdt thang ké theo phan tich ANOVA (a = 0,05).
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Qua bang 3 ta thay ham lwong carotenoid ctia chung TL 1 cao nhat dat 2,86 (mg/g),
xép cudi cung c6 ham luong carotenoid thdp nhit la chiung BM dat 2,34 (mg/g). Theo
nghién ciru cua tac gia Abdo va cs. (2012) da danh gia thanh phan caroten cua tio Anabaena
spaerica thay ham luong carotenoid 1 0,24mg/g thap hon so vé6i 3 chung ST, BM va TL.
Nhu vay chung TL ¢6 ham luong cao hon gip 12 1an so véi tao Anabaena spaerica.

3.2. Thi nghiém 2: Pdnh gid thanh phan chlorophyll trong ba chsing tdo

Ham lugng chlorophyll (mg/g)

15
10
1 B
0
BM ST TL

Hinh 1.. Biéu do chlorophyll cia 3 ching tdo

Chlorophyll dugc str dung 1am chat tao mau ty nhién trong thyc pham, my pham va
duoc pham. Spirulina platensis dugc xem 1a mot ngudn sinh khdi giau ham luong sic té
chlorophyll. Tuy nhién ham lugng chlorophyll phy thugc vao loai gidng tao ciing nhu
diéu kién nudi cay.

Nhin vao hinh 3 ta thay két qua ham luong chlorophyll trong chung TL cao nhat
dat 13,9 (mg/g), tiép 1a chung ST dat 12,11 (mg/g) va cudi cung xép tha 3 1a chung BM.
Su chénh léch gitra BM va ST khoang 1 (mg/g)

Ham lugng chlorophyll caa chiing ST, BM thap hon trong khi chung TL lai cao hon
so véi két qua nghién ctiu ciia Rangel-Yagui va cs. (2004). Theo Rangel-Yagui va cs.
(2004) khi danh gia thanh phan chlorophyll trong sinh khi Spirulina platensis thu duoc
khi nuéi trong méi truong c6 bd sung 500mg/l urea ¢ nhitng cuong do chiéu sang khac
nhau. Két qua cho thay & cudong do chiéu sang 3500 Lux thi ham luong chlorophyll thu
duoc cao nhat dat 13,1mg/g. Két qua nay thip hon so v6i ham lwong chlorophyll trong
chung TL (13,9mg/g), nhung cao hon khéng dang ké so véi chung ST (12,11mg/g)
(Rangel-Yagui va cs., 2004).

3.3. Thi nghiém 3: Pdanh gid thanh phan carbohydrate trong ba ching tdo

Bing 4. Thanh phan carbohydrate trong 3 chiing tdo

Chiing Carbohydrate (%0)
ST 4,67+0,172
TL 5,25+0,14°
BM 2,98+0,14¢

* Trong ciing mét cét, cdc gid tri dwoe danh ddu béi cdc chiz cdi giong nhau thi su khdc
biét khdng c6 y nghia vé mdt thang ké theo phan tich ANOVA (a = 0,05).
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Két qua khao st thanh phan carbohydrate thi ham luong carbohydrate cua chung
tao BM la thip nhat dat 2,98% thap hon so véi chung tao ST va TL. Qua khao sét trén
nhan thiy ching TL phan trim carbohydrate 13 cao nhét 5,25%

Theo nghién ctru cua tac gia Abdo (2012) dd danh gia thanh phan carbohydrate cua
tao Chroococcus turgidus. Két qua nghién cau cho thdy ham luong carbohydrate 1a 1,5%.

Nhu vay ching TL, ST va BM c¢6 ham luong carbohydrate cao hon rat nhiéu.
3.4. Thi nghiém 4: Pdanh gid thanh phan lipid trong 3 ching tdo
Bing 5. Thanh phan lipid trong 3 chiing tdo

Chiing Lipid (%)
ST 1,5140,02?
BM 2,98+0,012
TL 3,42+0,05¢

* Trong cung mét cét, cdac gid tri diroe danh ddu béi cdc chir cdi giong nhau thi s khdc
biét khdng cé y nghia vé mat thang ké theo phan tich ANOVA (a = 0,05).

Lipid (%)
598 3.42
= I I
ST BM TL
Hinh 2. Biéu do lipid cua 3 chuing tdo

Nhin vao két qua bang 5 va hinh 2 ta thiy két qua khao sét lipid & 3 chung tao dao
dong tir 1,51%-3,42%. Phan tram lipid ctia chung TL 1a cao nhat so véi 2 chung con lai
dat 3,42%. Tiép dén 1a ham luong lipid caa chung BM 2,98%, cudi cling la ching ST dat
1,51% c6 ham lugng lipid thip nhét.

Theo Rodrigues (2010) da danh gia thanh phan lipid cua tao Arthrospira (Spirulina
platensis) khi nudi ¢ cuong do chiéu sang 13.000 Lux trong diéu kién sir dung KNO3 va
NH4CI 1am ngudn nito trong mdi trudng. Két qua nghién ciu cho thiy thu dwoc sinh
khéi tao Spirulina chat lwgng cao véi ham luong lipid 14 20,5% cao hon rat nhiéu so véi

3 chiing TL, ST va BM. Nhu vay tly thudc vao diéu kién nudi va gidng tao thi ham lugng
lipid s& khac nhau.

O P N W b

4. Két luan

Qua nghién ciru nay thi da rat ra duoc mot sb két luan sau:

Chang TL 14 chung c6 thanh phan carbohydrate, caroten va lipid cao hon so véi 2
chung ST va BM

72


https://www.sciencedirect.com/science/article/pii/S0960852410001409#!

Tap chi Khoa hoc Pai hoc Thii Ddu M6t S0 3(64)-2023

Ham luong carbohydrate cia 3 chang TL, ST, BM lan luot 14 5,25; 4,67 va 2,98mg/g
Ham luong caroten cia 3 chung TL, ST, BM lan luot 12 2,86; 2,76 va 2,34mg/g
Ham luong lipid caa 3 chung TL, ST, BM lan luot 12 3,42; 1,51 va 2,98mg/g

Ham luong chlorophyll caa 3 chung TL, ST, BM lan luot 12 13,9; 12,11 va 11,12mg/g
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