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KHAO SAT KHA NANG KHANG OXY HOA CUA DICH TRICH
CAROTENOID TU MOT SO DONG VI KHUAN PHAN LAP
O NUI CAM, HUYEN TINH BIEN, TINH AN GIANG

Bing Hong Lam', V6 Thanh Nha?, Van Vién Luong?

EVALUATION OF THE ANTIOXIDANT ACTIVITY OF CAROTENOID
EXTRACT FROM BACTERIAL STRAINS ISOLATED IN NUI CAM, TINH
BIEN DISTRICT, AN GIANG PROVINCE

Bang Hong Lam', Vo Thanh Nha?, Van Vien Luong?

Tém tat — Nghién citu dugc thic hién
nham ddnh gid khd ndng khdng oxy hoéa
cua dich trich carotenoid ti cdc dong vi
khudn phdn ldp dugc & tinh An Giang.
Tir do, chiing t6i chon ra dong vi khudn
c6 khd ndng khdng oxy hoa tot nhdt. Két
qud khdo sdt khd ndng khit géc tw do
DPPH trén dich trich carotenoid tho cua
cdc dong vi khudn thit nghiém cho thdy,
dich trich carotenoid thé cua cdc dong nay
déu co khd nang khit goc tw do DPPH tét.
Dich trich carotenoid tw cdc dong NC4-
3, NC8-3, NC1-6, NC3-3 va NC7-4 co gid
tri ICsq ldn luot la 2,88; 3,30; 3,45; 5,15
va 9,05 ug/mL. Diéu nay cho thdy, dich
trich carotenoid cua cdc dong nay co hoat
tinh khdng oxy hoa thdp hon doi chiing -
carotene (ICsq = 2,70 ng/mL). Ddc biét
la dich trich carotenoid cua dong NC4-3
c6 hoat tinh khdng oxy héa tot nhdt trong
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ndam dong dugc khdo sdt (ICs) = 2,88
wg/mL), chi thdp hon hoat tinh khdng oxy
hoa ciia mdu doi chiing B-carotene.

Tw khoa: carotenoid, DPPH, khdng
oxy hoa, tinh An Giang, vi khudn.

Abstract — The research was conducted
to evaluate the antioxidant activity of
carotenoid extract from bacteria strains
isolated in An Giang Province. There by,
the strain of bacteria with the best an-
tioxidant capacity was selected. The re-
sults of DPPH free radical reduction sur-
vey on crude carotenoid extracts of the
tested bacterial strains showed that all the
crude carotenoid extracts of these strains
have good DPPH free radical reduction
ability. Carotenoid extracts from strains
NC4-3, NC8-3, NC1-6, NC3-3 and NC7-4
have ICsq values of 2,88; 3,30; 3,45; 5,15
va 9,05 ug/mkL, respectively. This showed
that the carotenoid extracts of these clones
have lower antioxidant activity than the
B-carotene control (ICsy = 2,70 pg/mL).
Remarkably, the carotenoid extract of the
NC4-3 strain had the best antioxidant ac-
tivity of the 5 strains examined (ICsy =
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2,88 ug/mL), only lower than the antiox-
idant activity of the control sample -
carotene.

Keywords: An Giang Province, antiox-
idant, bacteria, carotenoid, DPPH.

. DAT VAN DE

Céc gbc tu do va chit chéng oxy hoéa
da trd thanh thuat nglt dudc st dung phd
bién trong cic cudc thao luan hién dai
vé co ché giy bénh. Gbc tu do 1a bat ki
phan tif ¢6 kha ning ton tai doc 1ap chita
mot electron (dién tf) khong bat cip trong
obitan nguyén ti. Su hi€n dién cia dién
tt khong bt cip tao nén nhiing tinh chat
chung ctia gbc tu do. Hau hét gbc tu do
khong 6n dinh va c6 tinh phan tng cao.
Chuing c6 th€ cho mdt dién tif hodc nhan
mot dién ti ti cac phan ti khac. Do do,
chiing dong nhu chit oxy hoéa hodc chét
khtt [1]. Chat khing oxy héa la cac chét
c6 kha nang ngan nguia, lam cham hoac
lam dao ngugc qua trinh oxy hoa gay ra
bdi gbe tu do. Céc chit khang oxy hoéa tic
dong thong qua viéc trung hoa hay ngan
chin sy tan cong cla cdc tidc nhan oxy héa
(thudng sinh ra tif cdc qua trinh ho hip
hiéu khi va chuyén héa khic) 1én cac dai
phan ti quan trong nhu la nucleic acid,
protein, lipid. Nho d6, cac chat khang oxy
hda c6 vai tro quan trong trong viéc bao
vé ¢o th€ truc cdc tdc nhan giy hai tu
moi trudng [2]. C4c chat khang oxy héa c6
trong tu nhién nhu flavonoid, carotenoid,
polyphenol, vitamin C, vitamin E. Tuy
nhién, carotenoid lai dugc quan tam va
nghién cttu rit nhiéu do tiém ning st dung
thuc phdm, chiin nuoi va nuoi trong thiy
san. O vi khudn, carotenoid dudc tiét ra
giip bao vé vi khuén trudc cdc tac nhan
gdy hai tr moi truong nhu nhiét do cao,
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cudng do tia UV cao, hoic trong diéu kién
thiéu dinh dudng. Do vy, § cic viing nay,
chiing ta c6 thé tim thay cic loai vi khuin
san xuat tdng hop cac hop chat khang oxy
héa tdt. V6i nhiing tiém ning ting dung ctia
carotenoid trong thuc tién san xuét, nghién
ctiu “Khao sat kha nang khang oxy hoa
ctia dich trich carotenoid tif mot sd dong
vi khuin phan 1ap & Nii CAm, huyén Tinh
Bién, tinh An Giang” dudc thuc hién.

II. TONG QUAN NGHIEN cUU

Carotenoid 12 mdt nhém cac sic td tu
nhién c6 mau sic da dang tUf mau do
dén mau vang. Carotenoid dudc tim théy
rong rai trong tu nhién, dugc tong hop bdi
cac thuc vat va vi sinh vat dé ddp tng
v6i cdc diéu kién mdi trudng khac nhau,
trong khi con ngudi hay cac dong vat khac
can phai hap thu ching tif thuc phdm [3].
Carotenoid 1a cac chit khang oxy hda hiéu
qua bing cach bit cdc phan ti oxy mang
electron doc than (oxy don, singlet oxygen
- 102) va cic gbc peroxyl. Ciu tric cla
carotenoid quyét dinh kha niing khang oxy
héa ctia chiing: cAu triic hinh hoc ctia phan
tu (kich cd, hinh dang, su c6 mét cua cac
nhoém chiic); hé thdng céc lién két doi lién
hop quyét dinh dén tinh chit quang héa va
hoat dong hoa hoc; thém vao do, cac tuong
tac dac hiéu véi cac phan ti khac ¢ 1an can
ciing gép phan vao kha ning khang oxy
hoéa cua carotenoid [4].

Carotenoid & vi khuan dugc tong hop
va st dung khd nhiéu do ciu triic va con
dudng tong hop don gidn hon so v6i mot
s6 hop chit c6 kha ning khang oxy hoéa
khdc. Chiing c6 tic dung 6n dinh mang
lipid va lam giam tinh 16ng ciia mang
dé té bao viing chic. Nhd dé, né bao
vé té bao vi khudn khdi su pha hidy cta
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cac bién ddi vé 4nh sang va nhiét do.
Vi vdy, cdc sac td nay rat can thiét cho
su ton tai va phat trién clia vi sinh vat
trong mdi trudng sdng khac nghiét. Nhiéu
vi khuan sinh sic t6 dugc phat hién nhu
Flavobacterium sp. (sic tb vang, zeaxan-
thin), Agrobacterium auranticum (sic tb
dé hong, astaxanthin), Micrococcus sp.
(sac t6 mau khac nhau, carotenoid), Pseu-
domonas aeruginosa (sic t& xanh lam, py-
ocyanin), Serratia marcescens (sic tb do,
prodigiosin), Chromobacterium sp. (sic to
tim, violacein) va Rheinheimera sp. (sic t&
xanh, glaukothalin) [5]. Ngoai ra, con c6
céc loai vi khudn thudc chi Bacillus nhu
Bacillus cibi, Bacillus jeotgali, Bacillus
indicus, Bacillus clarkii, Bacillus okuhi-
densis, Bacillus vedderi, Bacillus pseud-
ofirmus c6 kha ning san xuit sic td vang
dén cam [6] va Bacillus infantis san xuét
sac to h6ng [7].

III. PHUONG TIEN VA PHUONG

PHAP NGHIEN CUU

A. Phuong tién nghién cuiu

1) Dia diém va thoi gian nghién citu:
Nghién ctiu dugc thuc hién tai Phong Thi
nghiém Trung tdm, Truong Pai hoc An
Giang — Pai hoc Qudc gia Thanh phd
Ho Chi Minh tif thang 01/2019 dén thing
01/2020.

2) Nguyén vdt liéu: Thi nghiém dudc
tién hanh trén mau carotenoid tho trich
tf nim dong vi khuin c6 kha ning sinh
carotenoid cao dugc phan lap tu vung Nui
CAm, huyén Tinh Bién, tinh An Giang va
dudc luu trtr tai Phong Thi nghiém Trung
tam, Truong Pai hoc An Giang (Bang 1).

3) Héa chdt: Hoéa chat dung cho
trich carotenoid: Chloroform va methanol
(Merck).
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Béng 1: Tén ndm dong vi khuan dudc st
dung trong thi nghi€ém

grr  Tem Két qua dinh danh (mife
dong d¢ twong dong 100%)
1 NC1-6  Corynebacterium xerosis
FDAARGOS-674
2 NC3-3  Exiguobacterium
aurantiacum var. Colo.
Road
3 NC4-3  Geobacillus
stearothermophilus
AHBR12
4 NC7-4  Serratia marcescens XPn-6
5 NC8-3  Stenotrophomonas

maltophilia X8 8-4

Hoa chét dung khdo sat kh4 ning khang
oxy hoda: P-carotene va 2,2-diphenyl-1-
picrylhydrazyl (DPPH) (Merck).

B. Phuong phdp nghién ciiu

1) Li trich carotenoid tiw cdc dong vi
khudn: Nam dong vi khudn da luu trit
(NC1-6, NC3-3, NC4-3, NC7-4 va NC8-
3) dugc cay truyén ra dia chita moi trudng
NA trong 48 gid. Sau d6, nam dong vi
khuin nay tiép tuc dudc nudi ting sinh
trong ong nghiém cé chia 10 mL mdi
truong LB 16ng va liac & 200 vong/phiit
trong 48 gis. Cac dong vi khuin dudc nudi
tiép trong 250 mL moi trudng LB 1dng véi
ti 18 gibng 1a 2% (v/v) va lac & toc dd 200
vong/phtit trong 48 gid. Sinh khbi té bao
dugc thu hoach bang phuong phap li tim &
toc do 5.000 vong/phiit trong 15 phut (1ay
phan cin). Sinh khéi t& bao dugc li trich
biang dung méi methanol: chloroform véi
ti1é 1 : 2, vortex manh dé hoa tan déu sinh
khéi va li trich sic t6 mau. Thém dong
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luong nudc, vortex manh. Hon hop nay
dudc 1i tam 5.000 vong/phut trong 30 phut
dé thu dich trich carotenoid (phan sic t6
mau tan trong dung mdi). Phan dich trich
carotenoid dudc co6 quay chan khong dén
khi thu dudec mau sic to carotenoid kho.
Mau carotenoid kho sé dugc trit  -20°C
cho dén khi x4c dinh hoat tinh chong oxy
héa [8].

2) Khdo sdt khd ndng khdng oxy hoa
ciia cdc dich trich carotenoid bdng
phuong phdp DPPH: Thi nghiém dudc
thuc hi€n theo phudng phap c6 hiéu chinh
nhu sau: mau carotenoid véi thé tich 750
uL dudc thém vao dng nghiém chia 750
puL DPPH noéng dd 0,025 mg/mL trong
chloroform. Chd phan tng 30 phiit, sau do,
do cudng do hap thu & budc séng 517 nm
[9]. )

Mau dich trich carotenoid thé cia nam
dong vi khuan dudc pha loang theo day
ndng d60,2,0,4,0,6,0,8,1,0,1,2,1,4, 1,6,
1,8,2,0,2,2,2,4,2,6,2,8 va 3,0 mg/mL;

B-carotene dugc si dung lam chét
chuidn d€ so sanh kha ning hip thu ctia
c4c mau carotenoid va dudc tién hanh thi
nghiém vo6i day n6ng do 1, 2, 3, 4, 5,
6,7, 8,9, 10 ug/mL. Mau trang la dich
trich carotenoid, 3-carotene v4i dung moi
chloroform thay cho thudc thi.

Thi nghiém dudc bb tri ngdu nhién, mot
nhan t6 vé6i ba 1an lip lai.

Kha nang khang oxy hoda cuia dich trich
carotenoid dudc danh gid thong qua phan
traim kha ning khi gbc tu do DPPH
(%AA) va gia tri ICso (half maximal in-
hibitory concentration).

* Phan tram %AA dugc tinh theo
cong thire:

Ab. — Aby

BAA —
0 Ab,

X (%)
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Trong do6, Aby: do hip thu cta maiu
carotenoid; Ab.: do hip thu ctia miu dobi
chuing.

* ICs( va cach xac dinh gia tri ICs

ICso 1a mot thue do dung dé ddnh gia
kha niing tc ché manh hoic yéu clia miu
khao sat. ICsy 1a thuat ngit dung d€ chi
ndng do (mg/mL) clia mAu, ma tai d6 miu
c6 thé tic ché 50% gbc tu do. Néu gi4 tri
ICsq cang thép thi ching td miu c6 hoat
tinh cang cao.

Cach x4c dinh gid tri ICso: Tién hanh
khdo sat hoat tinh mau & nhiéu ndng do
khac nhau. Vi cac mau carotenoid ¢ khé
ning hoat tinh bién thién tuyén tinh theo
ndng do mau, chiing ta vé dudng thang y
= ax + b qua tat c4 cdc diém (v6i y 1a % tic
ché va x 12 ndng d6). Véi mau c6 hoat tinh
khong bién thién v6i nong do, vé mot cach
gin ding bang cach chon hai ndng do tic
ché trén va du6i 50%, vé duong y = ax + b.
Tu phuong trinh y = ax + b, ta thay gia tri
y = 50% vao phuong trinh dé thu dudc gid
tri x, d6 chinh la gia tri dc ché 50% gbc tu
do (ICs0) & nong dd tuong ting.

3) Phuong phdp théng ké: S6 liéu tu
cac thi nghiém dudgc xit 1f bang phan mém
Microsoft Excel 2016 va xi 1i thong ké
bing phan mém IBM SPSS Statistic 20.
Céc gi4 tri trung binh dugc ki€ém dinh bang
phép thit Duncan d€ ki€m dinh su khac
biét.

IV. KET QUA VA THAO LUAN

A. Khd ndng khit gbc tw do DPPH clia 3-
carotene

B-carotene c6 kha ning khit gbc DPPH,
kha ning khi ting tuyén tinh theo chiéu
ting nong do. Theo d6, B-carotene dudc
khdo sit & miic ndng do 1 pg/mL cé gia
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tri khit gdc DPPH dat 30,71%, ting tuyén
tinh va dat gia tri 96,56% & miic ndong do
7 ug/mL. Tuy viy, dén nong do 8, 9, 10
ug/mL, gia tri khu tang khac biét khong
c6 y nghia thong ké 6 miic 5% so v6i nong
do 7 pg/mL va dat phan trim khit 1an luot
12 95,64%, 95,71% va 95,78% (Bang 2).

Bang 2: Phan trim khtt gbc DPPH cta

B-carotene
Néng d6 (ng/mL) Phin tram khir gbc DPPH (%)
30,71=£0,34
42,012£0,16
54.852+0,17
64,5040.46
75452011
84,425+0.18
95,56=£0,14
95,6420,15
95,712£0,18
95,782£0,17
0.33

L R I = T e o e R

=
L]

CV(%)

(Chui thich: Cdc gid tri trong bang duoc
trinh bay & dang trung binh ciia ba ldn
ldp lai += SD
Cdc chir cdi theo sau trong cung mot cot
giong nhau cho biét sy khdc biét khong co
¥ nghia thong ké & mitc 5% (*)

theo kiém dinh Duncan.)

B. Khd néng khit gbc tu do ciia dich trich
carotenoid tir vi khudn

Su thay ddi vé phan trim khir gbc tu
do DPPH thé hién & Bang 3 cho thiy,
cac dich trich carotenoid cua nam dong vi
khuan dudc thit nghiém c¢6 hoat tinh khi
khic nhau; néu nong do dich trich cang
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tdng thi gia tri khit gbc DPPH cang cao va
phan trim vé kha ning khit gbc nay ting
tuyén tinh theo chiéu ting nong do. Cic
mau dich trich carotenoid tho déu cé gia
tri phan trim kht thip nhit & ndng do 0,2
mg/mL va dat cac miic gid tri khit cao nhét
khic nhau & cdc miic nong d6 khac nhau
nhu sau: NC1-6 dat 65,89% & nong do 2,4
mg/mL; NC3-3 dat 96,97% & nong do 2,4
mg/mL; NC4-3 dat 56,18% & ndng do 3,0
mg/mL; NC7-4 dat 97,59% & ndng do 2,0
mg/mL va NC8-3 dat 69,56% & ndng dd
2,8 mg/mL.

Gia tri ICs dudc dung d€ so sanh kha
ning khit gbc DPPH giita cdc mau dich
trich tho va B-carotene. Gia tri nay dugc
tinh tf tuong quan tuyén tinh cia phan
trim khit gbc DPPH va ndong d6 méiu
thi (thé hién thong qua gid tri nong dd
carotenoid tong sb trong dich trich tho).
Hoat tinh khang oxy hoéa cua f-carotene
va dich trich tho ctia nim dong vi khuin
thit nghiém dugc thé hién qua Bang 4.

Két qua gid tri ICso 6 Bang 4 cho thdy,
ddi chiing B-carotene dat gia tri khit 50%
gbc tu do DPPH t6t nhit (ICsy = 2,70
pg/mL) va khic biét c6 y nghia thong ké
& muc 5% so V4i tat ca cac mau con lai.
Dic biét, gid tri khit 50% gbc tu do DDPH
cua dich trich carotenoid tu dong NC4-3
chi ding sau 3-carotene véi gia tri ICsg =
2,88 ug/mL.

Ké& dén 1a dich trich carotenoid tif céac
dong NC8-3, NC1-6, NC3-3 va NC7-4, c6
gia tri ICs0 lan luot 1a 3,30, 3,45, 5,15 va
9,05 ug/mL, cao hon so vé6i ddi chiing B-
carotene. Cac mau nay déu khac biét c6 y
nghia thong ké & mic 5% véi nhau. Nhu
vdy, dich trich carotenoid tU nam dong
vi khudn dugc khao sat déu cé hoat tinh
khdng oxy héa thip hon so véi B-carotene.

Két qua cda thi nghiém da thuc hién
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Bang 3: Phan trim khit goc DPPH cia dich trich carotenoid

Néng d6 Phin trim tc ché (%)

(mg/mL) NC1-6 NC3-3 NC4-3 NC7-4 NCS-3
0.2 953mL0 67  §47m033 6594026 4172007  8.882£0.12
0.4 14645133 15024009 9332010 1416036 13.56=+0.31
0.6 19.840,52 23.025037 13,70=011 242222025 18.61==0.10
0.8 2410152 33642086 17.44m=012 354322028  24.130,08
1.0 2015%£120  40.13%:022 20494006 48128039  28.13%£020
1.2 34.032£1.14  47.79==027 2340036 58302023  33.09=0.10
1.4 39868220 58428034 2768027 67.63%0.18  36,512£0.23
1.6 433222048 6656047 32285019 7828020  41.592£026
1.8 48.764£0.86 74.934x017 34962£0,13 888002027  47.56%0.13
2.0 5531£1.12 8126018 37.89%0.16 9759017 5094003
2.2 59.19%20.94 89.71%0.19 42292018 9767020 57.14%0.16
2.4 65.89%0.84 9697005 46714015 9778022 6101018
2.6 65093105 07.112008 50342007 97.86:0.15  65.55%+0,07
2.8 66172077 97223006 5322b+021 97912016 69562047
3.0 66262065 9729004 5618015 97.96=0.15 69.912+0 43

CV (% 0.53 0.54 0.61 0.36 0.56

(Chii thich: Cdc gid tri trong bdang duoc trinh bay ¢ dang trung binh
ciia ba ldn ldp lai + SD

Cdc chit cdi theo sau trong cung mot ¢t giong nhau cho biét su khdc biét khong co y

nghia thong ké ¢ mitc 5% (*) theo kiém dinh Duncan. )

Bang 4: Gia tri ICs( cta f3-carotene va

dich trich carotenoid tho

Hiam hegng carotenoid

tong sd Gia tri ICs (pg/mL)
(%o trén dich trich thd)

B-carotene - 2.70%0.01
NC1-6 0.19% 3.45%0,01
NC 3-3 0.30% 5.152+0,00
NC4-3 0.11% 2.888+0,00
NC7-4 0.85% 9.05£0,00
NCg-3 0.17% 3,30°£0.01
CV (%) 0.18
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cling tuong tu két qua nghién cdu vé
hoat tinh khit gbc DPPH ctia carotenoid
vi sinh da dudc thé hién trong nghién
ctiu trén dich trich carotenoid tu dong vi
khuén YCD3b, dich trich tit dong vi khuin
nay c6 hoat tinh t6t trong kha ning khi
gbc DPPH, dat miic 78% [8]. Két qua
tu nghién cdu hiéu qua cua dich trich
carotenoid tif cdc dong vi khuin YY, TP,
RP & ndng do carotenoid tdng & mic 4
pg/mL cho hiéu qua khit 1an luot 1 47,9,
60,3, 60,0%. Trong do, dich trich tu dong
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TP va RP ¢6 mau do (chua deoxyflexix-
anthin) va dong YY c6 mau vang (chua
zeaxanthin) [10].

Bén canh d6, két qua nghién ctiu con
cho thiy ring, hoat tinh manh yéu khic
nhau gitta cac dong chd yéu anh hudng béi
thanh phan va ham lugng céc carotenoid
khac nhau c6 trong dich trich. Kha nang
khtt gbc DPPH ctia dich trich carotenoid
nhd hoat dong gin cic gbc nay vao hé
théng ndi doi lién hop trong ciu tric
polyene. Cac gbc nay dudc trung hoa va
mat mau. Thém vao d6, hoat dong cho —
nhan electron tur caic nhom chic gita cac
phan ti carotenoid khic nhau ciing dan
dén kha niang khi manh yéu khac nhau
[11], [12].

V. KET LUAN

Dich trich carotenoid bang hé dung
moi methanol/chloroform tu nam dong vi
khuan NC1-6 (Corynebacterium xerosis),
NC3-3 (Exiguobacterium aurantiacum),
NC4-3 (Geobacillus stearothermophilus),
NC7-4 (Serratia marcescens) va NC8-3
(Stenotrophomonas maltophilia) déu c6
hoat tinh trong kha ning khit gbc DPPH
nhung hoat tinh thap hon so véi dbi chiing
B-carotene. Pac biét, dong NC4-3 c6 kha
ning khit gbc DPPH chi thip hon j-
carotene (ICsg = 2,88 pg/mL) va cao hon
cac dong con lai. Dich trich carotenoid tu
dong NC4-3 can dugc tién hanh phan tich
sau hon vé ciu tric carotenoid thanh phan
va cdc dic tinh sinh hoc d€ tir d6 c6 thé
ting dung dong vi khuin nay vao san phim
probiotics, thiic dn chan nudi.

56

PHAN A: LINH VUC THUC VAT - SINH HOA

TAI LIEU THAM KHAO

Cheeseman K.H, T.F. Slater. An introduc-
tion to free radical biochemistry. British
Medical Bulletin. 1993; 49(3):481-493.

Halliwell B, Gutteridge J.M.C. Cellular re-
sponses to oxidative stress: adaptation, dam-
age, repair, senescence and death. In: Free
Radicals in Biology and Medicine, 5™ edi-
tion. New York: Oxford University Press.
2015; 187-267.

Kirti K, Amita S, Priti S, Mukesh Ku-
mar, A. and Jyoti, S. Colorful world of mi-
crobes: carotenoids and their applications.
Advances in Biology. 2014; 2-4.

Britton G. Structure and properties of
carotenoids in relation to function. The
FASEB Journal. 1995; 9(15):1551-1558.

Ahmad W.A, Yusof N.Z, Nordin N, Zakaria
Z.A, Rezali M.F. Production and charac-
terization of violacein by locally isolated
Chromobacterium violaceum grown in agri-

cultural wastes. Applied Biochemistry and
Biotechnology. 2012; 167(5):1220-1234.

Duc L.H, Fraser P.D, Tam N.K, Cutting
S.M. Carotenoids present in halotolerant
Bacillus spore formers. FEMS Microbiol-
ogy Letters. 2006; 255(2):215-224.

Lé Minh Tri, Tran Hitu Tam, Tran Thi
Thanh Thdo, Tran Cat Pong. Khao sat moi
truong nudi ciy Bacillus sinh carotenoid cao
tif cac nguyén liéu ré tién. Y hoc Thanh phd
Ho6 Chi Minh. 2011; 15(1):189-194.

P, Umamaheswari S,
Ranandkumar S.G, Karthik C, Jayakrishna

C. Screening of yellow pigment producing

Indra Arulselvi

bacterial isolates from various eco-climatic



TAP CHI KHOA HOC TRUONG PAI HOC TRA VINH, SO 40, THANG 12 NAM 2020

[10]

[11]

[12]

areas and analysis of the carotenoid
produced by the isolate. Journal of Food
Processing and Technology. 2014; 5(1):1-4.

Brand-Williams W., Cuvelier M.E, Berset
C. Use of a Free Radical Method to Eval-
uate Antioxidant Activity. Lebensmittel-
Wissenschaft und -Technologie. Journal of
Food Science and Technology. 1995; 28:25—
30.

Mukherjee T., Bose S, Mukhopadhyay S.K.
Antioxidant properties of the carotenoid ex-
tracts of three Deinococcus-Thermus phy-
lum bacteria, Meiothermus sp. Strains RP
and TP and Thermus sp.strain YY from Pa-
niphala hot spring, Imdia. Nutrire. 2017;
42(7):1-11.

Jorgensen K, Skibsted L.H. Carotenoid
scavenging of radicals Effect of carotenoid
structure and oxygen partial pressure on
antioxidative activity. Z Lebensm Unters
Forsch. 1993; 196:423-429.

Terao J. Antioxidant Activity of -
Carotene-Related Carotenoids in Solution.
Lipids. 1989; 24(7):659-661.

57

PHAN A: LINH VUC THUC VAT - SINH HOA



