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ABSTRACT

This paper presents the screening result of antioxidant activites of 5 brown
algae species S. angustifolium, S. aemulum, S. assimile, S. feldmanii and S.
ilicifolium in Khanh Hoa province. Antioxidant activities were researched
on total antioxidant, reducing power and DPPH activities. Simultaneously,
phlorotannin/ polyphenol content in these algae species was showed. These
species were collected during their reproductive maturity. The result
showed phlorotannin/ polyphenol in S. angustifolium is highest. In the
researched species, reducing power activity is stronger than other activities
and reducing power activity of S. angustifolium is highest. DPPH radical
scavenging activity oscillate from 50% - 96%.

TOM TAT

Bai bdo nay thé hién két qua sang loc hoat tinh chong oxy héa cia 5 loai
rong ndu S. angustifolium, S. aemulum, S. assimile, S. feldmanii va S.
ilicifolium & tinh Khdnh Hoa. Hoat tinh chong oxy héa dwoc dinh gid dua
trén cac hoat tinh chong oxy héa tong, khir Fe va DPPH. Pong thoi ciing
chi ra ham lwong phlorotannin/ polyphenol twong ung ¢ trong cdc loai
rong nay. Nhitng lodi nay dwoc thu mau vao thoi gian thanh thuc sinh san
cua ching. Két qua cho thcfy ham luong phlorotannin/ polyphenol ¢ rong S.
angustifolium la cao nhdt. O 5 lodi nghién civu, hoat tinh khir Fe thé hién
manh hon cdc hoat tinh khac, hoat tinh khwr Fe cia S. angustifolium la cao
nhat. Hoat tinh bdt goc tw do DPPH dao déng trong khodang 50% - 96%.

1 PAT VAN PE

Rong nau 1a ngudn tai nguyén giau hoat chat

gidi 12 hoat tinh chéng oxy hoa va hoat tinh nay
da dugc nghién ctu boi (Ahn et al., (2007);

sinh hoc véi cac hoat tinh sinh hoc phong phu
va da dang, nhu chdng oxy hoa, khang khuan,
khang nim, chong déng tu va chdng birc xa
UV-B, kha ning lam lanh vét thuong va tai tao
cau trac té bao (Kang va ctv., 2003). Mot trong
nhitng hoat tinh sinh hoc cia hoat chét tur rong
nau dugc tap trung nghién ciru nhidu trén thé
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Kang et al., (2003); LIM (2002); Kuda, (2007)
va Shibata, (2008)) trong do6 et al. da chi ra kha
nang bét gbc tu do DPPH, LIM (2002) tap trung
nghién ctu vé kha niang giam thiéu oxy hoa
lipid cua rong Sargassum siliquastrum. Diéu
tha vi 12 hdu hét cic nghién ctru vé hoat tinh
chéng oxy hoa déu chi ra mdi lién hé chat
ché vé ham lugng, cdu triic va co ché chong
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oxy hoéa cia polyphenol/ phlorotannin trong
rong nau.

Nhiing nghién cuou truéc diy da chi ra,
phlorotannins 13 hén hop phenolic véi ban
chat polymer cta phloroglucinol, duoc xac
dinh trong nhiéu ho cua nganh rong nau
nhu: Alariaceae, Fucaceae va Sargassaceae.
Nhiéu nghién ciru di chi ra rang, hon hop
phenolic trong rong nau chinh 1a phlorotannin
(Jormalainen e/ al., (2004); Koivikko et al.,
(2007); Swanson et al., (2002)). Hoat tinh
chéng oxy héa manh cua phlorotannin tinh ché
tr mot sb loai rong nau co mébi lién hé mat thiét
v6i phan tir skeleton (Ahn et al., 2007). Pong
thoi, polyphenols chdng oxy héa cao lién quan
mat thiét toi vong phenol va théng qua bay dién
tir trén vong phenol dé bit goc OH’, ROO", Oy
.Phlorotannins trong rong nau c6 8 vong phenol
lién két véi nhau. Vi vay, ching c6 kha ning
bat gdc tr do hon polyphenol tir thyc vét trén
can nhu catechins trong tra xanh véi 4 vong
phenol (Hemat, 2007). Phd kich thudc phan
tir phlorotannin rat rong, tir (400 téi 400.000
Da) va trong tung loai rong ndu ham lugng
phlorotannin ciing khac nhau (0,5 - 20% chat
kho) (Keejung et al., 2003).

Hon nita gdc ty do 1 phan tir thiéu di mot
dién t, dién tich cua chung luén khéng can
bang, cd xu thé 13y dién tir tur phén tir khac va
tao ra gbc tu do mdi gy ra sy roi loan chirc
ning cua t& bao (Afzal va Armstrong, 2002).
Barry Halliwell (2001) d3 chi ra gbc tu do anh
hudng 1én sirc khoe con ngudi phd bién theo 3
con dudng nhu: thich nghi véi hé thong chdng
oxy hoa, gy tén thuong té& bao song va lam
chét t& bao sOng trong co thé nguoi. Trong do
co ché 1am chét té bao song c6 thé 1a lam hoai
ttr hodic 1am chét té bao séng mot cach hé théng.
Nhitng gbc nhu: superoxide, hydroxyl, peroxyl,
alkoxyl, hydroperoxyl, nitric oxide va nitrogen
dioxide duoc coi la géc tu do (Barry Halliwell,
2001).

O Viét Nam méi bude dau tap trung
nghién cuu ve€ cac hoat tinh khang nam,
khang u, khang khuin cua mdt so6 hoat chat
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(carbohydrate, phenolic) tir rong nau (Nguyén
Duy Nhuat, (2008); Bui Minh Ly, (2009); Tran
Thi Thanh Vén, (2009)). Hién nay c6 mét
s6 cong bd vé hoat tinh chéng oxy hoa cua
phlorotannin chiét tir rong nau ciing 1a ctia Vién
Nghién ctru va Ung dung Cong nghé Nha
Trang. Tuy nhién, nhimg cong bo nay van tap
trung v€ nghién ciru chiét tach, t6i wu hoa diéu
kién chiét, tich liy va phan bd phlorotannin
theo thoi gian sinh trudng.

Do vay, bai bao nay nghién cuu sang loc
hoat tinh chéng oxy héa cua 5 loai rong nau
vinh Nha Trang véi sy dinh lugng ham luong
phlorotannin va dinh tinh mot sb thanh phan
trong dich chiét dé xac dinh méi twong quan
gilta cac hoat chit va hoat tinh cua chung va
dinh hudéng cho tinh sach phlorotannin chdng
oxy hoa.

2 PHUONG PHAP NGHIEN CUU
2.1 Nguyén li¢u

Nam loai rong nau S. angustifolium, S.
aemulum, S. assimile, S. binderi, S. brevifolium
chiém uu thé ¢ vung bién Khanh Hoa.

2.2 Thu mau va bao quan mau

S. angustifolium, S. aemulum dugc thu vao
7/2010 tai ran ngim Bai Co. S. assimile dugc
thu tai ddm Nha Phu vao thang 6/2010.
S. binderi duoc thu tai Hon Chéng va
S. brevifolium dugc thu & Cam Ranh vao thang
6/2010. Phan loai va dinh danh theo Pham
Hoang H¢ (1969). Sau khi thu mau, rong dugc
rira sach béng nudc ngot, phoi kho dén d6 Am
19% va bao quan ¢ nhiét d¢ phong trong bao tai
xéc ran phuc vu cong tac nghién ciru.

2.3 Phwong phap nghién ctru

Do phan cyc ciia hdn hgp phlorotannin trong
rong nau tir khong phan cuc dén phan cuc
manh, vi vay mubn chiét toan bod phlorotannin
trong rong ndu phai tién hanh chiét bang con
96" (Nguyén Vin Pan et al., 1985). Chiét &
nhiét d phong, thoi gian 24h véi ty 1€ dung
moi: nguyén liéu 25:1. Mdi thi nghiém dung
100g rong kho (19% d6 am).
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2.3.1 Phwong phap dinh tinh

Nho dich chiét Ién gidy va dé kho, néu ton
tai vét mo thi c6 chat béo theo TCVN 4331-86.

Tinh dau dinh tinh bang cach cho béc hoi
djch chiéet tdo1 lghi thu duogc can c6 mui thom
(Tran Danh Thé va ctv., 2010).

Dung thubc thir Liebermann-Burchard cho
vao djch chiét, mau dich tir d6 niu — tim chuyén
sang mau xanh luc, 1a dich c¢6 terpenoid
(Nguyén Kim Phi Phung, 2007).

Xac dinh Flavonoid bang phan tmg dic
trung voi Mg/HCl dam déc: Dung dich c6 mau
hong (d6). (Nguyen Kim Phi Phung, 2007).

Xéc dinh Alkaloid bang phan ng déc trung
v6i thude thar Mayer cho két tua trang (Nguyén
Kim Phi Phung, 2007).

2.3.2 Phwong phap dinh luong

Pinh luong phlorotannin tong (TPC) theo
phuong phép Folin-Ciocalteu nhu mé ta béi
Swanson va ctv. (2002) vadi phloroglucinol 1a
chat chuan. Lay 300 pl dich mau bd sung 01 ml
Folin-Ciocalteu 10%, giit 5 phat. Tiép theo
thém vao 2 ml Na,CO; 10%, tron déu, giit 90
phat trong bong tdi, sau d6 do do hap thy &
budc song 750 nm, do trén may UV-Vis
Spectrophotometer JenWay 6400/ 6405.

Pinh theo AOAC
(1990).

2.3.3 Phuwong phap xdc dinh hoat tinh

luong carbohydrate

— Chdng oxy héa tong theo md ta bai
Prieto et al. (1999), 1iy 100 pl miu bd sung
900pul nude cat va thém 3 ml dung dich A
(H,SO,4 0,6 M, sodium phosphate 28 mM and
ammonium Molybdate 4 mM). Hon hop duoc
giit 90 phut & 95 °C. Sau d6 do & budc song 695
nm v&i chit chuan 14 acid ascorbic.

— Khtt Fe dugc xac dinh theo phuong
phap 14y 500 pl dich miu bd sung 0,5 ml dém
phosphate pH = 7,2 va 0,2 ml K3[Fe(CN)s] 1%.
Giit hdn hop 20 phit & 50 °C. Sau d6 thém vao
500 pl CCI;COOH 10% véi sy bd sung 300 ul
nude cit va 80 pl FeCls 0,1%. Tiép theo do &
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budc séng 655 nm v6i chat chuan 1a FeSO,
(Zhu et al., 2002).

— Bit gbc tw do DPPH tién hanh theo Blois
et al. (1958), lay lan lugt 200 pl, 400 pl, 600 pl,
800 ul va 1000 pl dich chiét vao 5 ong nghiém,
r0i bo sung 3 ml DPPH (25 mg/l) vao tung 6ng
nghiém 1am dung dich mau (mau) O dung dich
trang (mau trang) lam tuong tw mau nhung thay
DPPH bang 3 ml cdn tuyét dbi vao timg ong
Mau klem soat chudn bi bang cach lam giong
nhy mau tring nhung thay dich chiét bang
DPPH. Giit cic hdn hop trong tdi ¢ nhiét
d6 phong. Sau 30 phut tién hanh do & budc
song 550nm. Céng thic tinh phan trim bét gbc
nhu sau:

Amau - Amautran
A% =|1- £ 11x100%
Akiemsoat

May UV-Vis Spectrophotometer JenWay
6400/ 6405 duoc st dung d¢ do cac mau

2.4 Phan tich dir liéu

Thyuc nghiém duoc tién hanh 1ap lai 3 lin
(n=3), phén tich ANOVA, hdi quy trén co sd sir
dung phan mém Excel va SPSS 16.

3 KET QUA VA THAO LUAN

Thuc nghiém cho thdy hoat tinh chéng oxy
hoa & loai S. binderi cao nhat v6i kha nang bat
gbc tu do 1én dén 96,1%, S. angustifolium 1a
loai ¢6 hoat tinh chéng oxy hoa thip nhat. Hoat
tinh khir Fe ctia 5 loai rong nau nay dao dong tu
13,41 — 19,72 mg FeSO4/ g rong khd nguyén
liéu (DW). Hoat tinh chéng oxy hoa tong dao
dong trong khoang 4,1 — 6,1 mg acid ascorbic/
g DW. Diéu nay cho théy hoat tinh khtr Fe cta
dich chiét chira phlorotannin/ polyphenol tir 5
loai rong nghién cru 12 manh mé hon so véi
hoat tinh chdng oxy hoa tong cua chung. Ham
lugng phlorotannin/ polyphenol chéng oxy hoa
trong 5 loai rong nghién ctru dugc sip xép theo
thr ty giam dan sau: S. binderi, S. brevifolium,
S. assimile, S. aemulum va S. angustifolium
tuong tng 6,77; 6,23; 5,48; 5,15 va 4,27 mg
phlorotannin/ g DW. Ham lugng carbohydrate,
hoat tinh chong oxy hoa dugc sip xép theo
the ty ting dan nhu sau: S. angustifolium,
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S. aemulum, S. assimile, S. brevifolium va S.
binderi. Hoat tinh chong oxy héa va bat gbc tu
do ctia phlorotannin ¢ 1& do dic diém cau tric
véi 8 vong phenol tao thanh by dién tir trén

Ham lugng carbohydrate & mot s6 loai rong
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mach phlorotannin dé bt cac gdc oxy héa OH’,
RQO’, O, va 1gh11r Fe. Nhﬁng luan giai trén dugc
the hién chi tiét & cac do thi 1, 2, 3 va 4 sau:

Ham lugng phlorotannin & mot sd loai rong

nau Sargassum nau Sargassum
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Hoat tinh chong oxy hoa tong & mot s6 loai Hoat tinh khir sit & mot s loai rong nau

rong nau Sargassum Sargassum 19,721+
18,932 + 1%
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Do thi 4: Biéu dién hoat tinh khir sit ciia mdt so loai
rong niu Sargassum

Do thi 3: Biéu dién hoat tinh chong oxy héa tong
cua mot so loai rong nau Sargassum

Phan tich mdi twong quan gitra hoat tinh g -
chong oxy hoéa véi ham lugng phlorotannin/ _
polyphenol va phlorotannin véi carbohydrate, = 6 - y= 3&3{33);;38’71467
thiy c6 su twong quan duong rat 16n gitra cac eﬁ o
ham nghién ctru, & muc ¥ nghia a < 0,05 c6 R* > 4 -
dao dong trong khoang 0,91 — 0, 98. Diéu nay 5
cho thay hoat tinh chong oxy héa c6 hiéu lyc la = 7
do su tuong tac cong hudng giira cac hoat chat _§
nhu phlorotannin, carbohydrate (mannitol tan S —90 : : .
trong moi truong con 96) va chlorophyll,... tao %‘3 0,5 0.5

p . L5 2
nén. Minh hoa cu thé hon & cac d6 thi 5, 6, 7, mg phlorotannin/ g DW

8 sau: s .
Do thj S: Moi twong quan giira ham luwgng
phlorotannin va carbohydrate trong mot so loai
rong nau
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y =1,1091x - 0,0496
R*=0,9156

0 T T T 1
0 2 4 6 8
mg acid ascorbic/ g DW

Do thi 6: Moi twong quan giira ham lugng
phlorotannin va hoat tinh chong oxy héa tong ciia
mot so loai rong niau

Phén tich dir liéu va do thi 5, 6, 7, 8 ciing
cho thdy, ham lugng phlorotannin tuong quan
duong voi hoat tinh chéng oxy hoa di xac
dinh va ham luong phlorotannin ciling tuong
quan duong vo6i ham lugng carbohydrate,
nén sy tuong quan duong gitta ham luwong
carbohydrate (mannitol,... nhiing carbohydrate
hoa tan trong cdn) voi cac hoat tinh chong OXy
hoa nhu chéng oxy hoa tong, khir sat va bat goc
ty do DPPH Ia dugc x&c dinh. Tuy nhién, khi
tham khao v&i cac két qua nghién ctru trude day
trén thé gidi va thuc nghiém ciia nhom tac gia,
thdy rang phlorotannin c¢6 dau hiéu chdng oxy
héa manh m€ hon carbohydrate. Carbohydrate
¢6 dau hiéu manh mé& hon trong khang u, khang
ung thur.

8
= y=0,3713x-0,7471
A6 R?=0,964
en
.g 4
=)
8
£2
=
a
%ﬁ 0 T T T T 1
0 5 10 15 20 25
mg FeSO4/ g DW

Do thi 7: Mbi quan hé giira ham lugng
phlorotannin va hoat tinh khir siat ctia mot so loai
rong nau Sargassum

Phéan B: Néng nghiép,
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8 -
= y = 8,4935x - 0,8489
A6 - R2=0,9277
en
=
24 -
g
52 -
=
(o9
%DO )
0% 50% 100%
Bit gdc tw do DPPH

Do thi 8: Mbi quan hé giira ham lugng
phlorotannin va kha ning bat goc ty do DPPH
ctia mot so loai rong nau Sargassum

Theo nhiéu tai liéu tham khao cho thy, gbc
tu do duogc sinh ra do cac tac nhan phé bién
nhu: Stress, ché d6 dinh dudng, thiéu oxy mo,
bong, nhiém xa, hoa chét doc hai, nhiém trung,
bénh man tinh, lao dong qua stc,...(Sarma et
al., 2010). Hién nay géc tu do dugc biét 1a
nguyén nhan gay hon 60 bénh ly nhu: cac bénh
do stress, ung thu, tim mach, than kinh, duc
thuy tinh thé, thoai hoa vong mac, viém, bénh
do phong xa, ndo suy,... (Shailaja, 2012) khi
méc cic bénh nay thi cac gbc tu do tang cao,
cac chat chong oxy hoa giam rat nhleu trong
mau. Két qua sang loc kha ning bat gbc tu do
cua 5 loai rong cho két qua kha quan, & diéu
kién chiét nhit dinh véi luong mau thur thap
nhét 1a 200 ml, kha ning bét gbc tu do thip
nhat ciing dat 50,5% =+ 1,5% & 200 ml dich
chiét va hoat tinh bét géc ty do dat cao nhét
1a 96,1% + 54% & 1.000 ml dich chiét.
Kha ning bat gbc tu do thap nhit ¢ loai
S. angustifolium ciling dugc trung binh 64,2% +
16,7% va cao nhat & lodi S. binderi dat dugc
trung binh 83,2% =+ 3,9%. Nhu vdy c6 thé
nghién ctru st dung nhimg loai rong nay dé
giam thiéu cac goc tu do trong co thé con
ngudi. Bang 1 thé hién chi tiét kha ning bat goc
DPPH 6 5 loai rong nau ké trén.
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Bang 1: Phin trim bit goc tw do (DPPH) ¢ cdc thé tich dich chiét khac nhau

Phin trim (%) bt goc tw do &

Loai rong 200ul 400ul 600ul 800pul1 10001
dich chiét dich chiét dich chiét dich chiét dich chiét

S. angustifolium ~ 50,5% + 1,5% 57,3% + 2% 61,9%+3%  583%+6,1% 93,2% +2,5%
S. aemulum 57,1%+12%  682%+ 1,9% 62,8%+2,7%  70,7%+2,8% 71,1% + 4,4%

S. assimile
S. brevifolium
S. binderi

69,3% + 0,8%
78,2% £ 0,6%
81,5% + 1,1%

73,9% +2,3%
83,3% £+ 1,7%
90,5% + 1,4%

71,8% +3,1%
80,7% £ 4,2%
89,7% £ 5,7%

74,9% £ 1,9%
85,3% £ 3,1%
91,8% + 4,6%

85,5% +2,2%
88,4% £+ 1,8%
96,1% + 5,4%

Rong ndu 1a ngudn dugc liéu giau hoat chat
sinh hoc nhu alginate, fucoidan, laminaran,
mannitol, polyphenol/ phlorotannin, chlorophyll
v6i dic tinh chéng oxy hoa, khang khuan,
khang ndm, ngira ung thu,... Nhu ¢ trén da
trinh bay vé hoat tinh chéng oxy héa véi su
dinh tinh phlorotannin va carbohydrate. Tuy

nhién, dé phuc vu cho qué trinh tinh ché
phlorotannin chdng oxy hoéa sau nay, mot sb
thanh phan hoa hoc nhu chét béo, carbohydrate,
phlorotannin/ polyphenol, tinh dau, terpenoid,
alkanoid, flavonoid di thé hién sy ton tai trong
dich chiét sau khi duoc dinh tinh va trinh bay
chi tiét & Bang 2 sau:

Bang 2: Phén tich so' bd thanh phin héa thue vat ciia dich chiét 5 loai rong niu

Nhém Thubc thir Phin fme dwong tnh Kétqua  Két qua dinh
hop chét Cich thuc hién g g dinh tinh  tinh chung
Chatbéo  Nho dd Ién gidy Vét trong moy ++ Co
Tinh ddu  Béc hoi tdi can C6 mui thom + Co
Terpenoid Liebermann-Burchard D(} nau-tim, 16p trén c6 mau xanh lyc +++ Co
Alkaloid  T/thtr chung alkaloid Ket tha . + Co
Flavonoid Mg/HCI dd Dung dich c6 mau hong tgi do + Co

(-) Khéng ¢6  (£) Nghingo  (+) Céit (++) Cé (+++) Cé nhiéu (++++) C6 rdt nhiéu
4 KET LUAN LOI CAM TA

S. binderi c¢6 hoat tinh chdng oxy hoa,
khir Fe va bét géc ty do DPPH va ham luong
phlorotannin, cao nhat trong 5 loai nghién ciru,
ung voi 6,21 + mg acid ascorbic, 19,72 £ mg
FeSO,/g DW, phan trim bit gbc trung binh
la 89,9% + 5% va phlorotannin 1a 6,77 +
0,06 mg/g DW. S. angustifolium c6 hoat tinh
chéng oxy héa thip nhit véi ham luong
phlorotannin it nhat trong 5 loai nghién ciru,
ung voi 4,107 + 0,02 mg acid ascorbic, 13,41 +
0,04 mg FeSO,, phan tram bat gc trung binh
la 64,2% =+ 16,7% voi 4,265 += 0,03 mg
phlorotannin/g DW.

Kha nang bat gdc ty do DPPH cua 5 loai da
nghién ctru nay dao dong tur 50,5% dén 96,1%.

_ Dich chiét cua 5 loai rong néu da nghién ciru

deéu c6 mot sO thanh phan hoéa hoc giong nhau

nhu: chit béo, carbohydrate, phlorotannin/
polyphenol, tinh dau, terpenoid, alkanoid,
flavonoid.
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Chén thanh cam on B Khoa hoc Cong nghé
da dau tu kinh phi thyc hién nghién ctru nay.
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