Tap chi Khoa hoc Pai hoc Thii Ddu M6t S0 4(65)-2023

PANH GIA HAM LUQGNG MOT SO HOP CHAT CO HOAT TiNH
SINH HQC TU CHUNG SPIRULINA PLATENSIS ST, TL VA BM
THU PUGC O PIEU KIEN NUOI TRONG MOI TRUONG SOT
Nguyén Thi Lién®
(1) Truwong Dai hoc Thu Dau Mot

Ngady nhdn bai 01/04/2023; Ngay giri phan bién 06/04/2023; Chdp nhdn dang 30/04/2023
Lién hé email: liennt@tdmu.edu.vn

https://doi.org/10.37550/tdmu.VJS/2023.04.447

TOm tat

Nghién curu da danh gia dwoc ham luong chlorophyll, carotenoid, carbohydrate
va lipid tir 3 chung Spirulina platensis ST, TL va BM thu dwoc & diéu kién nudi trong
méi trwong SOT. Két qua cho thdy ching TL I1a ching cé thanh phdan 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 cua 3 chung TL, ST, BM lan luwot 12 2,86; 2,76 va 2,34mg/g; ham
lirong lipid cia 3 ching TL, ST, BM lan lwot 12 3,42; 1,51 va 2,98mg/g va ham liong
chlorophyll ciia 3 ching TL, ST, BM lan ot 14 13,9; 12,11 va 11,12mg/g.

Tor khoa: carbohydrate va lipid tir vi tdo, carotenoid, Spirulina platensis, thanh phan
chlorophyll

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 agueous 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/g; the lipid content of 3 strains TL, ST, BM was 3.42; 1.51 and 2.98mg/g and the
chlorophyll content of 3 strains TL, ST, BM was 13.9; 12.11 and 11.12mg/g respectively.
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1. Dit van dé

Tao xoédn Spirulina dugc xem 1a ngudn dinh dudng sé6 mét cua thién nhién véi da
céc thanh phan thiét yéu nhu protein, lipid, glucid cting nhiéu loai khoang, vitamin va
nhiéu loai acid amin khong thé thay thé 1a: lysine, metionin, penylalalin, triptophan.
Ngoai ra, tao xoin Spirulina con chira phong phd vitamin Bz, B-carotene, xanthophyll.
Hién nay, da c6 rat nhiéu nghién ctu di chang minh duoc tao xoan Spirulina platensis
c6 nhiing cdng dung rat doc dao nhu: ting cudng sic khoe toan dién thong qua viéc
cung cdp day du cho co thé cac vitamin, khodng chét va cac acid amin thiét yéu, ngan
chan viéc tich trong lwong thira trong co thé, giam cam giac d6i nhung van cung cap du
cho co thé cac chat can thiét cho su séng va phong ngira ung thu (Fu va ctv., 2017).

Trudce nhitng gia tri ma Spirulina platensis mang lai thi viéc danh gia va chon loc
dugc chung tao cho ham luong cac chat c¢é hoat tinh sinh hoc cao 1a hét sic can thiét.
Xuét phat tir Iy do trén tién hanh dé tai: Panh gia ham Iweng mat sé hep chdt c6 hoat
tinh sinh hec tir ching Spirulina platensis ST, TL va BM thu dwoc ¢ diéu kién nudi
trong moi truong SOT.

2. Vit liéu va phwong phap nghién ctru
2.1. Vat ligu nghién caru
2.1.1. Vat ligu nghién cuzu:

Tao S. platensis duoc cung cap tir Bo suu tap giéng cua Phong Cong nghé Tao,
Vién Cong nghé sinh hoc, Vién Han 1am Khoa hoc va Cong nghé Viét Nam.

2.1.2. Thanh phan méi trwong SOT nudi tdo

Mai truong nudi cay tao: Moi truong SOT

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

Bing 1. Cdc thanh phan trong méi truong SOT

DD A (dinh muc 500mL bang NaHCO3 16,89
nu6ce cit) K.HPO4 0,59
NaNOs 2,59

NaCl 19

. ] . K,S04 19

DQ B;(dlnh mrc 500mL bang MgS04.7H,0 029

nuGce cat)

CaCl,.2H20 0,04g
FeS0O4.7H.0 0,019
EDTA2Na 0,08g
As (st dung 1mL cho 1 lit tao) 1ml/L

Dung dich As pha trong 200mL nudc cit theo cong thic
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Bidng 2. Dung dich As trong (200mL)

Na,Mo004.2H,0 0,005¢
ZnS04.7H,0 0,044g
H3BOs 0,579
Co(NOs),.6H,0 0,0088g
CuS04.5H,0 0,016
MnCl,.4H,0 0,362g

2.2. Phwong phap nghién ciru

2.2.1. Phuong phdp tdch chiét carbohydrate cua tdo xodn Spirulina

Pugc xac dinh bang cach thuy phan hoan toan bang acid va do duong khir tao ra
bang phuong phap DNS theo Dubois va ctv. (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 phuat, dé ngudi & nhiét do phong. Sir dung NaOH 5M (khoang
5,1mL) dé chuan pH dat 7-8. Pinh muc 1én 25mL bang nuéc cat. Hat ImL mau li thm
12.000 vong/phat trong 5 phut ¢ 4°C, thu dugc dich trong.

2. Cach xé4c dinh cachohydrate: Tron 0,6mL dung dich DNSA 1% + 0,6mL mau
(dich trong) theo ti & 1:1 dung trong éng eppendorf 1,5mL duc 1 15 nhé trén nap. Pun
s6i 10 phat. Lam ngudi ¢ nhiét &6 phong trong 30 pht - 1 tiéng. Pha lodng ba lan bing
cach: hat 1mL dung dich tir phan @ng trén pha véi 2mL nudc cat. Po & budc séng
540nm, sir dung nudc cat 1am blank.

3. Thay gia tri OD vao phuong trinh chuén trén dwoc nong do cachohydrate
(mg/mL).

2.2.2. Phan tich carotenoid cua tdo xodn Spirulina

Cach tién hanh:

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

1. Lay V mL tao loc qua gidy loc GF/C, gidy loc chira sinh khéi dwoc nghién
trong cét thuy tinh dé pha vé 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 dng nghiém
(dugc boc gidy bac).

3. Lap lai 2 @é trang cbi chay str, 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 tch chiét dicoc tién hanh trong lgnh va tdi.
Do OD bing may do quang phd ¢ cac budc song.
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X ly két qua:
0Dy sp.Vmi

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

carctencid MSKK

Trong do:

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

V: Thé tich

mskk: Khoi lwong sinh khéi kho (g)

2.2.3. Phan tich cholorophyll ciia tdo xodn Spirulina

Céch tién hanh:

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

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

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

3. Lap lai 2 dé trang cdi chay st, 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: Tdt ca qua trinh tach chiét duroc tién hanh trong lgnh va téi.

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

X ly két qua:

00 qo.Vml

oos

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

AchlorophyllMSKE

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 lwong sinh khdi kho (g)

2.2.4. Phurong phdp tdch chiét lipid cua tao xoan Spirulina (Guo va ctv., 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 1 1:40, w/v khoang 30 phit.

2. Loai bo b sau khi loc qua gidy loc GF/C Whatman va chuyén phan di qua gidy
loc 18n phéu chiét.

! Tién hanh bo sung V2 ml thém dung dich NaCl 0,9% (theo ti I& 1:15, w/v), tron

déu va dé tinh. Thu 16p dudi chaa lipid.

4. Rura 16p trén bang chloroform cho dén khi hét mau xanh dé thu duoc toan bo mau.
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5. Loai bo 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 tdng sé (my).

Ham lugng lipid tong s6 duoc tinh theo cong thuc sau:
] m
Lipid téng (%) = —x100
my
2.2.5. Phuwtong phdp xdc dinh dé ém (TCVN 1867:2001)

Nguyén tic: Dung sirc néng 1am bay hoi hét hoi nuéc trong mau. Can trong luong
mau trudc va sau khi say kho, tir d6 tinh ra phan trim nudc c6 trong mau.

Dung cu:

Tu say diéu chinh nhiét o

Can phan tich, do chinh xac 0,0001g

Cach tién hanh:

Can khéi lwong cac mau phan tich (m1), sau do6 cho vao ti sy diéu chinh nhiét do
thich hop trong thoi gian quy dinh va dem di can lai khdi lwong sau khi say (my).

. m; —my
% do am = ————x100
m,

Trong do:

my 12 khéi luong trude khi say

m2 1a khéi luong sau khi sdy

2.2.6. Phirong phdp phdn tich sé liéu

M6t nghiém thirc duoc Iap lai 3 1an. S6 liéu duoc xir I bang phan mém Statgraphics

3. Két qua va thao luan

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

Bing 3. Thanh phdn carotenoid trong 3 chiing tdo

Chiing Ham lwgng caroten (mg/g)
BM 2,34 +0,01°
TL 2,86+0,02°
ST 2,76+0,05°

* Trong ciing Mot cot, cdc gid tri dwoc danh ddu béi cdc chir cdi giong nhau thi sir khdc biét khong cé y
nghfa vé mat thong ké theo phan tich ANOVA (a = 0,05).

Qua bang 3 ta thdy ham luogng carotenoid cua chung TL la cao nhit dat
2,86(mg/g), xép cudi cung c6 ham lugng carotenoid thip nhit la chung BM dat
2,34(mg/g). Saefurahman va ctv. (2021) ciing da xac dinh ham lugng caroten tur S.
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platensis, két qua tong caroten dat duoc 1a 7,9ug/mL. Két qua con cho thay hiéu qua khi
chiét xuit carotene t6i wu dugc thuc hién & nhiét 6 thip. Theo nghién ctu cua tac gia
Abdo va ctv. (2012) da danh gia thanh phan caroten cua tio Anabaena spaerica thay
ham luong carotenoid 1a 0,24mg/g thip hon so véi 3 chiung ST, BM va TL. Nhu vay
chung TL c6 ham lwong cao hon gap 12 1an so véi tao Anabaena spaerica.

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

Ham luong chlorophyll (img/g)

| . . .
o
BM ST TL

Hinh 1. Biéu d6 chlorophyll cia 3 ching tdo

)

Chlorophyll dugc sir dung lam chat tao mau tu nhién trong thuc pham, my pham
va duoc pham. Spirulina platensis dugc xem 1a mot nguén sinh khéi giau ham luong
sic to chlorophyll. Tuy nhién ham Iuong chlorophyll phu thudc vao loai gidng tao ciing
nhu diéu kién nudi ciy.

Nhin vao hinh 1 ta thay két qua ham Iuong chlorophyll trong ching TL cao nhat
dat 13,9(mg/g), tiép 1a ching ST dat 12,11(mg/g) va cudi cing xép thir 3 1a ching BM.
Su chénh léch gitra BM va ST khoang 1(mg/g). Saefurahman va ctv. (2021) da xac dinh
ham lugng cac sic t6 cua Spirulina platensis. Két qua dat dugc tong chlorophyll 1a
52,28ug/mL (trong d6 25,28ug/mL chlorophyll a va 27ug/mL chlorophyll b) va téng
ham lugng carotenoid 1a 7,9ug/ml. Két qua nay thip hon so véi ham luong sic té cua
chung Spirulina platensis TL.

Ham lugng chlorophyll cua chung ST, BM thip hon trong khi chang TL lai cao
hon so vé&i két qua nghién ciru cia Rangel-Yagui va ctv. (2004). Theo Rangel-Yagui va
ctv. (2004) khi danh gia thanh phan chlorophyll trong sinh khéi Spirulina platensis thu
duoc khi nuéi trong méi truong cé bé sung 500mg/l urea & nhimg cuong do chiéu sang
khédc nhau. Két qua cho thidy & cuong d6 chiéu sang 3500 Lux thi ham luong
chlorophyll thu dugc cao nhat dat 13,1mg/g. Két qua nay thap hon so voi ham lugng
chlorophyll trong ching TL (13,9mg/g), nhung cao hon khong dang ké so véi chang ST
(12,11mg/g) (Rangel-Yagui va ctv., 2004).

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

Bing 4. Thanh phan carbohydrate trong 3 chiing tdo

Chiing Carbohydrate (%0)
ST 4,67+0,17°
TL 5,25+0,142
BM 2,98+0,14°

* Trong cing mét cét, cdc gid tri dugce danh ddu boi cac chir cdi giong nhau thi su khdc biét khong ¢6 y
nghia vé mgt thang ké theo phan tich ANOVA (« = 0,05).
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Két qua khao sét 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%.

Vyas va ctv. (2022) di danh gia thanh phan carbohydrate cia tao Chlorella
sorokiniana nudi trong diéu kién quang tu dudng va di dudng. Két qua nghién ciu cho
thdy tong ham luong carbohydrate khi nudi trong diéu kién quang tu dudng (6,39 %) va
di dudng (8,66 %). Nhu vay chung Spirulina platensis TL, ST va BM khi nudi trong
méi trudng SOT c6 ham luwong carbohydrate thip hon so véi nghién ctu cua Vyas va
ctv. (2022) trén Chlorella sorokiniana .

3.4. Thi nghiém 4: Pdnh gid thanh phan lipid trong 3 chsing tdo

Bing 5. Thanh phan lipid trong 3 chiing tdo

Chung Lipid (%)
ST 1,51+0,02¢
BM 2,98+0,01°
TL 3,42+0,052

* Trong cing mét cét, cdc gid tri dwoc danh ddu béi cdc chir cdi giong nhau thi sir khdc biét khong cé y
nghia vé mat thong ké theo phan tich ANOVA (a = 0,05).

Lipid (26)

4 3.42
298
3
2 1.51
l .
o
ST BM TL

Hinh 2. Biéu do lipid cia 3 chung tdo

Nhin vao két qua bang 5 va hinh 2 ta thiy két qua khao sat lipid & 3 chung tao dao
dong tir 1,51%-3,42%. Phan tram lipid cia chung TL 1a cao nhét so vai 2 chung con lai
dat 3,42%. Tiép dén 1a ham luong lipid caa chung BM 2,98%, cudi cing la ching ST dat
1,51% c6 ham luong lipid thap nhat. Viyas va ctv. (2022) di danh gia thanh phan lipid cua
tao Chlorella sorokiniana nudi trong diéu kién quang tu dudng va di dudng. Két qua cho
thdy ham luong lipid dat (3,19 + 0,23g/L) & ty 1& C/N 60 sau 72 gid sinh truong ¢ ché do
di dudng. Két qua nay cao hon so véi ham lugng lipid caa chung BM, ST nhung twong
duong voi ham lugng lipid caa ching Spirulina platensis TL nghién cuu.

Theo Rodrigues (2010) da danh gia thanh phan lipid cua tio Arthrospira
(Spirulina platensis) khi nudi & cuong do chiéu sang 13.000 Lux trong diéu kién st
dung KNO3 va NH4CI 1am ngudn nito trong méi truong. Két qua nghién ciu cho thay
thu duogc sinh khéi téo Spirulina chat lwong cao véi ham lwong lipid 1a 20,5% cao hon
rat nhiéu so véi 3 chung TL, ST va BM. Nhu vay tiy thudc vao diéu kién nudi va giéng
tao thi ham luong lipid sé khac nhau.
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4. Két luan

Sinh khéi tao xoan duoc sir dung rong rai trong nganh céng nghiép thuc pham,
duoc pham va my pham vi né giau chét sinh héa va chat chdng oxy hoéa co lgi cho stc
khoe con ngudi. Spirulina platensis dugc xem 1a ngudn sinh khéi cé gia tri dé trich ly
céc chat c6 hoat tinh sinh hoc. Trong 3 chung spirulina platensis nghién ciu TL, BM,
ST thi chang TL 1a chung c6 thanh phan carbohydrate, caroten va lipid cao hon so véi 2
chung ST va BM. Can tiép tuc nghién ciru anh huéng cua diéu Kién méi treong téi ham
lwong protein ciing nhu cac thanh phan c6 hoat tinh sinh hoc khéc cua tao.
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