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TOM TAT

biéu kién chiét phlorotannins obng oxy héat rong nauSargassum mccluré¢heo phrong
phap ngam &m co 1 tro vi séng i ethanol 96%i4 duoc nghién ¢u. Nhing yéu t6 dau vao
cia qua trinh thc nghém dugc nghién éu trong plam vi nhr sau: cdng s vi séng 100 — 800
W; ty 1& dung mdi / nguyéndi 10/1 — 50/1 (v/w); thi gian chét 1 — 5 phat; pH 5 — 8:5slan
chiét 1 - 3 hn. Ham irong phlorotannin/polyphenol, hbtinh cténg oxy héa dng va khir sit
duoc danh gia. Kt qua tét nhit thu dugc & cong sét 100 W, ¢ 1& dung méi / nguyéndu 30/1
(viw), thoi gian chét 2 phat, pH 7, va chi 3 lan. O diéu kién nay, Kt qua thu duoc nhr sau:
ham krgng phlorotannin/polyphenoirtng tng 3,88 + 0,033 mg phloroglucinol/g DW, dtdinh
chdng oxy hoa dng trong ting 15,096 + 0,037 mg acid ascorbic/g DW, vathtinh khr sit
trong ung 5,365 + 0,028 mg FeSO4/ g DW. Phan tich ANOVA tidy sr twong quan ranh
gita hamirgng phlorotannin/polyphenolv haat tinh cténg oxy hda theo mé hinh phi try.

Tir khoa: hoat tinh ctbng oxy hda, ngaman, vi séng, phlorotannir§argassum mcclurei.

1. MO PAU

Viét Nam c6 nt bo bién dai Wi nhiéu loai rong nau sinhé&ng. Rong nau afa rét nhiu
hoat chit sinh k¢ (phlorotannin, fucoidan, alginate,...) cdahdinh ctbing oxy héa, khang
khuan, khang Am, khang ung th.... Tuy nhiéndén nay ding moi chi c6 nit it cong trinh
nghién &u ve phlorotannin & rong nau trong 6i twong quan 6a nd \6i hoat tinh ckéng oxy
héa [1-3]. \& qua trinh chit phlorotanin i rong thi cac §u t nhr dung méi chit, thoi gian
chiét, nhiét o chiét,... c6anh hrong rit I6n dén ham trgng phlorotannin &ng nhr haat tinh
chéng oxy hoa ta chang [4]. Hin nay trén th giéi c6 rat nhiéu phrong phapda duoc sr dung
dé chiét phlorotannin va cac dp chit polyphenol khac (sauddy dwoc ooi tit |
phlorotannin/polyphenol)itrong nau nh: pheong phap ngam céii, chiét hoi luu c6 gia nhit
hoic khong gia nkt, va cac phong phéap & dung vi séng, siéu am, éhlong siéu i han, va
chit long ion (ionic liquid). Trongid phrong phép vi séngisdung ring lrong aia séng siéu
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cao fn, cho phép duy tri catiéu kién nhe va dat dugc hiéu qua vuot troi khi chiét. Dudi tac
dung aia 16 vi séng née trong thrc vat bi néng 1én nhanh chéng, apasién trong ing dot
ngdt 1am cac mo cha dch chét v ra, dch chit thoat ra bén ngoai. Bli stit c6 the bing hdic
cao hon nhitng phrong phap khac ning thoi gian chét rat ngan Dich chét thudugc cé mui tr
nhién. Sn phim phan liy trong dch chét ty nhién gim di, tiét kiém thoi gian, ring krgng, chi
phi [1].

O Viét Nam chra c6 cong trinh nao cong bé chiét phlorotannin cés hd trg cia vi séng.
Do d6 bai bao nayap trung vao nghiénu diéu kién chiét phlorotannin cé ha tinh clong oxy
hoa tr loai rong nauSargassum mccluréheo phrong phap ngam céii véi su hd tro caa vi
séng.

2. VAT LI EU VA PHUONG PHAP NGHIEN CUU
2.1. Thu mu, dinh danh va bio quan mau

Sargassum mccluretugc thu miu tai Hon Ching, Nha Trang, Khanh Hoa vao thang
03/2012. Rongtugc phan lai va dinh danh [6]. Sau khi thu hoh rongdugc nra sich hing
nuéc man, phoi khé dén hamam 19 % va Bo quan ¢ nhiét do thuong dé dung cho qua trinh
nghién cu.

2.2. Phrong phap chét phlorotannin cé hoat tinh chéng oxy hoa

Rong nguyén &u duoc can va cho vao binh éhivsi ethanol 98 ¢ trong nfiing diéu kign
nghién d¢u nht dinh theo plrong phap ngamain co6 1 tro vi song. Cac §u td diu vaoduoc
nghién &u bao ¢m: codng sét 10 vi séng (100 — 800 W)j & dung moi / nguyéndu (DM:NL)
(10 : 1 — 50 : 1 (v/w)), Wi gian (1 -5 phut), pH (5 — 8), va $n chiét. Ham muc tiéu duoc
danh gia la hamuong phlorotannin/polyphenol tinh theo phlorolgludiniwoat tinh ckéng oxy
héa Bng tinh theo acid ascorbic vadidinh khr sit tinh theo FeS©

2.3. Phrong phapdinh lwgng phlorotannin

binh lugng phlorotannin/polyphenol theo Swanson cuggcsr [9]. Nguyén ic cia
pheong phap da trén phn ung miu v6i thudc thir Folin - Ciocalteu i phloroglucinol 1a cht
chuin. Ly 300pl dich mu bd sung 01 ml théic thir Folin-Ciocalteu 10 %, i 5 phat. Saui6
thém vao 2 ml N&O; 10 %, ton déu, giir 90 phut trong bongdt va do do hap thy quango
buéc sébng 750 nm trén may UV-Vis Spectrophotometen\gn 6400/ 6405. Hamubng
phlorotannin/polyphenatugc tinh theaiwong rgng phlorolglucinol.

2.4. Phrong phap thir hoat tinh

Hoat tinh chdng oxy hoadng (TA)duoc xacdinh theo plrong phép ¢a Prieto (1999) [8].
|4y 100 pl miu bs sung 900 pl moc cit va thém 3 ml dungidh A (H,SO, 0,6 M, sodium
phosphate 28 mM va ammonium Molybdate 4 mMjnHop duoc giir 90 phits 95°C. Saudo
do & budc séng 695 nmdi chat chian 1a acid ascorbic. Hib tinh ctbng oxi hda éng dugc tinh
theodwong lrong acid ascorbic.

~ Hoat tinh khi Fe (RP)dugc xacdinh theo pkrong phap @a Zhu va 6ng sr (2002) [12].
Lay 500 upl dch miu bo sung 0,5 miiém phosphate pH = 7,2 va 0,2 mi[Re(CN)| 1 %. Gix
hén hop 20 phais 50°C. Saudd thém vao 500 pl CGCOOH 10 % va b sung 300 pl moc cit,
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80 ul FeC} 0,1 %. Tép theodo ¢ buéc séng 655 nmdi chat chuan 1a FeSQ. Haat tinh khir sit
dugc tinh theaiwong rong FeSQ.

2.5. Phrong phap xi li sb liéu

Thi nghém duoc 13p lai (n = 3). Tinh toanio tin ciy cia $ liéu, phan tich ANOVA, bi
quy kang pran mem Excell.

3. KET QUA VA THAO LUAN
3.1.Anh hwéng cong sit 16 vi séngdén ham lweng phlorotannin cé haat tinh

Két qua (hinh 3.1) cho thy, ham trgng phlorotannin va h tinh cténg oxy hoa thutuoc
cao nlit khi chéét & cong sét 100 W, trong ung Wi 1,448 + 0,006 mg phloroglucinol/gotng
lwong khdé (dry weight, DW), 5,867 + 0,01 mg acid abiwiyg DW va 2,091 + 0,009 mg
FeSQ/g DW. Ham irong phlorotannin §i haat tinh clong oxy hoa gim theo plrong trinh phi
tuyén bac 2 khi &ing cong sét 16 vi séng Ién 200 W, 400 W, 600 W va 800 W. Khiét voi
cobng sdt 800 W, hamuong phlorotannin i heat tinh cléng oxy héa la thp nhit, trong tng
véi 0,529 + 0,004 mg phloroglucinol/g DW, 2,228 + 210mg acid ascorbic/g DW va 0,974 +
0,008 mg FeSO4/g DW. Phan tich ANOVAtsy tuong tac gira cac nhém cé y nigh thing
ké (F = 13,59 > Fcrit = 3,88; p = 0,0008} t8ong quan dgia ham trong phlorotannin &i hoat
tinh ckbng oxy hoéadng va hat tinh khr sit 14 0,99 va 0,97.Stuong quan dia hat tinh khr
st véi hoat tinh ctbng oxy héadng la 0,74.

Két qua thuc nghim cé tté luan giai khi ting céng séit 10 vi séng, céng sl cang én thi
dung mdi chiing cang nhanh, &hio caa dung méi cangihg, cang 8 s6i va bay bi va xay ra
cac pkin tng khéng mong min. Toc do khuéch tan phlorotannin va cac atttan trong & bao
thoat ra ngoai méi tng chiét ting. Toc do bién tinh va phan raua thanh & bao rong cangsh,
lam thaydoi cu trdc € bao va phanty phlorotannin. Dat6, khi cong sht vi séng ting cao thi
ham krgng phlorotannin &i hoat tinh cténg oxy hoa cang gn. Theo tai ku tham kko, ham
lwong polyphenol trong tra cao thkhi chiét véi cong siét vi séng 900 W sau 210 giay [4].

Cong st duoc chpn dé chiét phlorotannin c6 ha tinh ctbng oxy hoéa i rong mv
Sargassum mcclurég 100 W.

3.2.Anh hwéng ti 8 DM/NL dén ham hrgng phlorotannin cé haat tinh

Két qua nghién ¢u (hinh 3.2) cho ty, ti I¢ DM/NL tiang thi hamiong phlorotannin va
haat tinh clong oxy héaang. Tuy nhién g bién dong aia hait tinh khir sit 1a manh & hon so
v6i ham krong phlorotannin va hi tinh cléng oxy héadng. Ham trong phlorotannin, ha tinh
chdng oxy hoadng va khir sit cao nfat khi dwoc chiét véi ti 16 DM/NL 30 : 1 (v/w),ing Wi
1,448 + 0,006 mg phloroglucinol/g DW, 5,867 + 0j@d acid ascorbic/g DW va 2,091 + 0,009
mg FeSO4/g DWO ti 168 DM/NL 50/1 (v/w) ham fong phlorotannin ing 98 % so i ti 18
DM/NL 30 : 1 (v/w). Két qua hoan toan phudp vei |i thuyét khi chra xay ra sr can king vat
chit & dung méi va i bao thi qua trinh kiich tan in dién ra va & chénh ¢ch nay cangdn
thi tbc do trich ly cang nhanh.

Tuy nhién, Kt qua cho tHly mé hinh phi tugn bic 2 aia ham kong phlorotannin cé xu
huéng can Bng khi i 1¢ DM : NL tang tir 30 : 1 (v/w) té 1én va khi ing ti ¢ DM : NL thi hiéu
qua kinh # & khong cao. Phan tich ANOVA vaihquy thiy ring sr trong quan gia ham
lwong phlorotannin &i hoat tinh cténg oxy hoa 1a kha cao {Rhip nhit 14 0,98). Tai ku tham
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khao [11] cho thy trong viing nghiénta ti 16 DM : NL [a 10 : 1dén 25 : 1 (v/w) thiitlé DM :
NL 25 : 1 (v/iw) cho hamuong polyphenolit tra 1a cao nft. Khi ti 168 DM : NL vuot qua 50 : 1
(viw) thi ham trong polyphenol trong trajlgiam di dang K do i 16 DM : NL ting lam gim
nhiét d6 dung méi va hamubng polyphenolang khi i 1é¢ DM : NL tang tr 20 : 1dén 50 : 1
(v/w) [4].

Nhu vy, ti 16 DM/NL duoc lya cton dé chiét phlorotannin chng oxy héa @ rong nau
Sargassum mccluréa 30/1.

3.3.Anh hwéng aia théi gian dén kha ning chiét phlorotannin cé hoat tinh

Thue nghiém (hinh 3.3) cho ty, khi chiét 2 phat i si hd tro cia vi séng thi hamuong
phlorotannin va hat tinh cténg oxy hoa thutugc 1a cao nht twong tng Wi 124,61 %, 164,11
% va 125,13 % sodv diéu kién chiét thip nHit. Ham Lrong phlorotannin va ho tinh cléng oxy
héa thuduoc 1a thip nHit tng wi 1,162 + 0,01 mg phloroglucinol/g DW, 3,575 + 040&cid
ascorbic/g DW va 1,671 + 0,016 FegDW khi chiét véi thoi gian 5 phit.

Phan tich ANOVA cho thy c6 sr tuong quan chit ch& giita ham trong phlorotannin i
haat tinh ctbng oxy héadng va hat tinh khr sit. Cac gia tr R® tuongung la 0,97 va 0,9. Cac
ham muc tiéu nay ong tac Wi nhau théng qua md hinh phi tiybic 2 Wi sy tcdong manh
mé caa thyi gian chét. Khi thoi gian chét dai, ethanol thm thdu vao trong & bao rong qua cac
mao qun s ting, krong hait chit hoa tan va khich tan #ng. Tuy nhién khi thi gian quéa dai,
phlorotannin & bi pha iy boi vi séng,dong thyi nhidu tap chit s3 khuéch tan vao méi trong
chiét gay Hit loi cho qua trinh tinh ¢hva kio quan, gay 6n kém chi phi va i gian. Theo tai
lidu tham klao, Thoi gian chét polyphenol phtl b tir tra theo ptrong phép B tro vi séng la 4
phut [11].

Nhu vay, thoi gian dugc lya clon @& chiét phlorotannin chng oxy héa & rong nau
Sargassum mccluréa 2 phut.

3.4.Anh hwéng cia pH dung mdidén kha niang chiét phlorotannin c6 hoat tinh

Thuc nghém (hinh 3.4) chra, khi pH #ng, ham irgng phlorotannin thudlugc ting nanh,
dat cuc dai khi chiét ¢ pH 7, trong ing Wi 155,7 % so i chiét ¢ pH 9. Hat tinh ctong oxy
héa tng va hat tinh khir Sat dat 112,94 % va 102 % sasvchiét & pH 9. Khi pH > 7 thi ham
lwrong phlorotannin gim xuong O pH = 9 c6 moi tirong kiém cao nt, thu duwoc ham trong
phlorotannin va hg tinh clng oxy héa thp nhit, twrong ung Wi 0,93 * 0,016 mg
phloroglucinol/g DW va 5,195 + 0,023 mg acid aseod DW va 2,05 + 0,019 mg FeS0
DW. B¢ tang ham tong phlorotannin trong cac klwg pH &t 5 — 7 la 0,2 — 0,34 mg
phloroglucinol/g DW, ttong tng Wi d6 ting hait tinh cléng oxy héadng va khir sit 14 0,33 —
0,58 mg acid ascorbic/g DW va 0 + 0,05 mg F§§OW. Phan tich ANOVA cho fty sr tuong
quan gira ham drgng phlorotannin &i hoat tinh cléng oxy héa dng la &t manh (R = 0,95).
Tuy nhién hamuong phlorotannin chtwong quan @i hoat tinh khr sit & mac wvira phii (R? =
0,65). CAc ham gt tiéu nay tong tac Wi nhau theo md hinh phi téy bic 2 Wi su anh hréng
manh & cua pH méi trong chét. O mai trong acid clira nheu ion H nén kki nang hat cac
anion cang mmh. Phlorotannin c¢6 ¢ta nhéu nhém OH- nén khizp H', hai ion nay & két hop
véi nhau o thanh HO, lam giam kha nang chét phlorotannin. Daio, pH dung moéi cang fip
thi thudugc ham {rgng phlorotannin cang ip. Hinh 3.4 minh ba rd nét lan giai trén.

O moi treong kiém chra nhiu ion OH-. Mangé bao rong 1a mang phospholipid &lma
trong mang co6 cation N\nén co kh niang lién Kt vsi cac aninon. Daté hai ion nay & két hop
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véi nhau, lam kin bit mang bao, lam én trs sy khiéch tan phlorotannin trong bao rong ra
mai truong ngoai. Theout li¢u, Khi chit ¢ pH 2,5 thi hamuong polyphenol thuugc tir tra 1a
cao nlat [7].

Nhu vay, ching téira clon pH 7 (khéng b sung acid)ié chiét phlorotannin rong nau
Sargassum mcclurei

3.5.Anh hwéng cia s 1an chiét dén kha ning chiét phlorotannin c6 hoat tinh

Két qua (hinh 3.5) cho thy khi chiét 1an 1, hamikong phlorotannin va ha tinh cténg oxy
héa la cao nit. Chiét lai lan thir 2, thi  hamikong phlorotannin va o tinh ckdng oxy héadng
va khr sit giam xuong dang K, chi s s phloroglucinol gim 6,63 %, chsd acid ascorbic gm
5,44 % va chsb FeSQ giam 5,88 % so &i lan dau. Tiép tuc chiét lan 3 thi ham tong
phlorotannin thutugc ch bing 74,59 % sodi 1an chiét diu. Haat tinh cléng oxy héadng va
khur sit giam 62,74 % va 62,46 % sajivlan diu chiét. Lan chiét the 3 cH c6 ham drong
phlorotannin i hoat tinh clong oxy héa dng va khr sit twong tng 1a 1,08 + 0,014 mg
phloroglucinol/g DW, 3,681 + 0,016 mg acid ascofipibW va 1,306 + 0,01 mg Fe3@ DW.

Nhu vay nghién ¢u nay lra chon chiét 3 lan.

4. KET LUAN

Diéu kién chiét thich p phlorotannin c6 ha tinh ckbng oxy hoéaw rong nauSargassum
mcclureitheo phrong phap ngam céii co 1 tro vi song i dung mdi & dung l1a ethanol 96
nhu sau: Cong <t vi séng 100 W, itle DM/NL 30/1 (v/w), thvi gian 2 phat, pH 7, vadslan
chiét 1a 3. Tai diéu kién chiét nay, ham wtong phlorotannin/polyphenaiat 3,88 + 0,033 mg
phloroglucinol/g DW i hoat tinh cléng oxy héa dng la 15,096 + 0,037 mg acid ascorbic/g
DW va hat tinh khr sit 1a 5,365 + 0,028 mg FeS@ DW. Gita ham irgng phlorotannin va
haat tinh clong oxy hoa céstuong quan mnh Wi nhau, tuan theo plong trinh phi tugn bic
2.

Loi cim on. Nhom tac gi xin camon sr hé trg kinh phi tr B6 Khoa hyc va Cong nghthong quaié tai
05/2010/Hb-NCCBUD va ndt dé tai Vién Han lam Khoa ¢c va Cong ngh Viét Nam.Dong thyi cam on
TS. L& Nhr Hau, Vién Nghién ¢u vaUng ding Cong ngh Nha Trangtd dinh danh va phan i mau.
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ABSTRACT

STUDY ON THE EXTRACTION OF ANTIOXIDATIVE PHLOROTANNNS FROM

BROWN ALGAE SARGASSUM MCCLUREISING MICROWAVE ASSISTED
MACERATION

Dang Xuan Cuorg’, Tran Thi Thanh Vah Vu Ngoc Bof, Bui Minh Ly*

'!Nha Trang Institute of Technology Research andiéaiibn - VAST
“Nha Trang University — Ministry of Education andaifting

"Email: Xuancuong@nitra.vast.vn

The conditions for the extraction of antioxidatiyghlorotannins from brown algae

Sargassum mcclureising microwave assisted maceration with ethafd¥Owere studied. The

experimental parameters were varied as follows:raniave power 100 — 800 W; solvent /
material ratio 10 : 1 — 50 : 1 (w/w); maceratiomé¢i 1 — 5 minutes; pH 5 — 8; number of
macerations 1 - 3 times. The phlorotannin/polyplhepatent, the total antioxidant activity, and
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the reducing power were evaluated. The best results obtained at microwave power of 100
W, solvent / material ratio 30 : 1 (v/w), maceratibme 2 minutes, pH 7, and 3 times of
consecutive macerations. Under these conditiondlowfimg results were obtained:

phlorotannin/polyphenol content 3,88 + 0,033 mgopbglucinol/g DW, total antioxidant

activity 15,096 * 0,037 mg acid ascorbic/g DW, aeducing power 5,365 + 0,028 mg Fe50

g DW. ANOVA analysis showed a strong non-linear relation between the

phlorotannin/polyphenol content and the antioxidestivities.

Keywords:antioxidant activity, maceration, microwave, phlarmin,Sargassum mcclurei.
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