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TOM TAT 

Dieu kien chiet phlorotannlns chong oxy hoa tir rong nau Sargassum mcdurei theo phuomg 
phap ngam dam co ho trg vl song vai ethanol 96% da dugc nghien cuu. Nhiing yeu to dau vao 
cua qua trinh thuc nghiem dugc nghien cihi trong pham vi nhir sau: cong suat vi song 100 - 800 
W; ty ie dung moi / nguyen lieu 10/1 - 50/1 (v/w); thai gian chiet 1 - 5 phut; pH 5 - 8; so lan 
chiet 1 - 3 lan. Ham lirgng phlorotannin/polyphenot, hoat tinh chong oxy hoa tong va khu sat 
dugc danh gia. Ket qua tot nhat thu dugc a cong suat 100 W, ty le dung moi / nguyen lieu 30/1 
(v/w), thai gian chiet 2 phut, pH 7, va chiet 3 lan. C) dieu kien nay, ket qua thu dugc nhu sau: 
ham lugng phlorotannin/polyphenol tuang ung 3,88 ± 0,033 mg phloroglucinol/g DW, hoat tinh 
ehdng oxy hoa tong tucmg iing 15,096 ± 0,037 mg acid ascorbic/g DW, va hoat tinh khu s4t 
tuang ung 5,365 ± 0,028 mg FeS04/ g DW. Phan tich ANOVA cho thay su tuong quan manh 
giira ham lugng phlorotanniti/polyphenol vai hoat tinh chong oxy hoa theo mo hinh phi tuySn. 

Tu khoa: hoat tinh chfing oxy hoa, ngam dam, vi s6ng, phlorotannin, Sargassum mcdurei. 

Viet Nam co mgt bof bien dai voi nhieu loai rong nau sinh song. Rong nau chua rat nhieu 
hoat chat sinh hpc (phlorotannin, fucoidan, alginate,...) co hoat tinh chong oxy hoa, khang 
khuin, khang ndm, khang ung thu.... Tuy nhien dgn nay cung mai chi co m6t it cong trinh 
nghien cihi v6 phlorotannin tir rong nau trong moi tucmg quan ciia no vai hoat tinh chong oxy 
hoa [1-3]. Vh qua trinh chiet phlorotanin tir rong thi cac yeu to nhu dung moi chiet, thai gian 
chiSt, nhiet do chi^t,... co anh huong r§t Ion dSn ham lugng phlorotannin cung nhu hoat tinh 
ehdng oxy hoa cua chiing [4]. Hien nay tren the giai c6 rat nhieu phuong phap da dugc sii dung 
d6 chi6t phlorotannin va cac hop chat polyphenol khac (sau day dugc goi t§t la 
phlorotannin/polyphenol) tir rong nau nhu: phuong phip ngam chiet, chiet hoi luu co gia nhiet 
hoac khong gia nhiet, va cac phuong phap sir dung vi song, sieu am, ch4t long sieu tai ban, va 
chSt long ion (ionic liquid). Trong do phuong phap vi song su diing nang lugng ciia song sieu 
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cao tan, cho phep duy tri cac diSu kien nhe va dat dugc hieu qua vugt trgi khi chiet. Dual tac 
dung cOa 16 vi s6ng nuac trong thuc vat bi n6ng len nhanh chong, ap suat ben trong tang dot 
nggt lam cac mo chiia dich chigt va ra, dich chiet thoat ra ben ngoai. Hieu suSt co the bang hoac 
cao hon nhung phuong phap khac nhung thai gian chiet rlt ngk . Dich chik thu dugc co miii tir 
nhien. San phSm phan hiiy trong dich chiet tir nhien giam di, ti6t kiem thai gian, nang lugng, chi 
phi[l]. 

6 Viet Nam chua co cong trinh nao cong bo ve chiet phlorotannin co su ho trg ciia vi song. 
Do do bai bao nay tap trung vao nghien ciiu dieu kien chiet phlorotannin co hoat tinh ch6ng oxy 
hoa tit loai rong nau Sargassum mcdurei theo phuong phap ngam chiSt voi sir h6 trg ciia vi 
song. 

2. VAT LIEU VA PHlTOfNG PHAP NGHIEN CUtJ 

2.L Thu mSu, dinh danh va bao quan mau 

Sargassum mcdurei dugc thu mau tai Hon Chong, Nha Trang, Khanh Hoa vao thang 
03/2012. Rong dugc phan loai va dinh danh [6]. Sau khi thu hoach rong dugc nia sach bSng 
nuac man, phai kho d^n ham am 19 % va bao quan a nhiet dp thuong de diing cho qua trinh 
nghien ciiu. 

2.2. Phu-ong phap chiet phlorotannin co hoat tinh chong oxy hoa 

Rong nguyen lieu dugc can va cho vao binh chiet vai ethanol 96** d trong nhung dieu kien 
nghien ciiu nhat dinh theo phuong phap ngam dam co ho trg vi song. Cac yeu to dau vao dugc 
nghien ciiu bao gom: cong suat 16 vi song (100 - 800 W), ti le dung moi / nguyen lieu (DM:NL) 
(10 : 1 - 50 : 1 (v/w)), thoi gian (1 -5 phiit), pH (5 - 8), va s6 ISn chi6t. Ham mue tieu dugc 
danh gia la ham lugng phlorotannin/polyphenol tinh theo phlorolglucinol, hoat tinh ch6ng oxy 
hoa tong tinh theo acid ascorbic va hoat tinh khii sat tinh theo FeS04. 

2.3. Phu-ong phap dinh lirong phlorotannin 

Dinh lugng phlorotannin/polyphenol theo Swanson ciing cong su [9]. Nguyen tSc cua 
phuong f)hap dua tren phan iing mku vm thu6c thiir Folin - Ciocalteu voi phloroglucinol la ehdt 
chuan. Lay 300 pi dich mlu bo sung 01 ml thu6c thu Folin-Ciocalteu 10 %, giu 5 phiit. Sau do 
them vao 2 ml NaiCOs 10 %, trgn d^u, giir 90 phut trong bong t6i va do dp hip thu quang d 
budc s6ng 750 nm tren may UV-Vis Spectrophotometer JenWay 6400/ 6405. nkm lugng 
phlorotannin/polyphenol dugc tinh theo duong lugng phlorolglucinol. 

2.4. Fhmmg phdp th^ ho^t tinh 

_ Hoat tinh^chdng oxy hoa long (TA) dugc xac dinh theo phuong phap ciia Prieto (1999) [8]. 
lay 100 ^1 mau bd sung 900 ^1 nudc cat va them 3 ml dung dich A (H2SO4 0,6 M, sodium 
phosphate 28 mM va ammonium Molybdate 4 mM). Hon hgp dugc giu 90 phiit d 95 "C. Sau do 
do d budc sdng 695 nm vdi ch4t chuSn la acid ascorbic. Hoat tfnli chong oxi hda tdng dugc tinh 
theo duong lugng acid ascorbic. 

Hoat linh khuFe (RP) dugc xac dinh theo phuong phap cua Zhu va cdng su (2002) [12]. 
Lay 500 ^1 dich mau bd sung 0,5 ml dem phosphate pH - 7,2 va 0,2 ml K3[Fe(CN)6] 1 %- Giii 
hdn hgp 20 phiit d 50 °C. Sau dd them vao 500 ^1 CCI3COOH 10 % va bd sung 300 pi nudc ck. 



Nghien cuv chiSt phlorotannin co hoat tinh ehdng oxy hda tir rong nau Sargassum mcdurei. 

80 ^1 FeCIj 0,1 %. Tiep theo do d budc sdng 655 nm vdi chSt chuan la FeSOj. Hoat tinh khu sk 
dugc tinh theo duong lugng FeS04. 

2.5. Phu-oTig phap xu \i so lifu 

Thi nghiem dugc lap lai (n = 3). Tinh toan do tin cay ciia so lieu, phan tich ANOVA, hoi 
quy bang phSn m6m Excell. 

3. KET QUA VA THAO LUAN 

3.L Anh hixomg cdng suat 16 vi song den ham lu-ong phlorotannin cd hoat tinh 

Ket qua (hinh 3.1) cho thay, ham lugng phlorotaimin va hoat tinh ehdng oxy hoa thu dugc 
eao nhat khi chi6t d cdng sudt 100 W, tuang iing vdi 1,448 ± 0,006 mg phloroglucinol/g trgng 
lugng khd (dry weight, DW), 5,867 ± 0,01 mg acid ascorbic/g DW va 2,091 ± 0,009 mg 
FeS04/g DW. Ham lugng phlorotannin vdi hoat tinh ehdng oxy hoa giam theo phuong trinh phi 
tuygn bac 2 khi tang cdng sudt Id vi sdng len 200 W, 400 W, 600 W va 800 W. Khi chiSt vdi 
cong sudt 800 W, ham lugng phlorotannin vdi hoat tinh ehdng oxy hda la thdp nhdt, tuang ling 
vdi 0,529 ± 0,004 mg phloroglucinol/g DW, 2,228 ± 0,021 mg acid ascorbic/g DW va 0,974 ± 
0,008 mg FeS04/g DW. Phan tich ANOVA thay su tuang tae giira eae nhdm cd y nghia thdng 
ke (F = 13,59 > Pent = 3,88; p = 0,0008). Su tuang quan giGa ham lugng phlorotannin vdi hoat 
tinh ehdng oxy hda tdng va hoat tinh khu sat la 0,99 va 0,97. Su tucmg quan giiia hoat tinh khii 
sat vdi hoat tinh chong oxy hda tdng la 0,74. 

Ket qua thuc nghiem ed the luan giai khi tang edng suat 16 vi sdng, cong suat cang ldn thi 
dung mdi chiing cang nhanh, nhiet do eua dung mdi eang tang, cang de sdi va bay hoi va xay ra 
eae phan img khdng mong mudn. Tdc dp khuech tan phlorotannin va cae chat tan trong te bao 
thoat ra ngoai mdi trudng chiet tang. Tde do bien tinh va phan ra cua thanh te bao rong cang ldn, 
lam thay ddi cau tnie te bao va phan hiiy phlorotannin. Do dd, khi cdng suat vi song tang cao thi 
ham lugng phlorotannin vdi hoat tinh ehdng oxy hoa cang giam. Theo tai lieu tham khao, ham 
lugng polyphenol trong tra cao nhat khi chiet vdi cong suat vi sdng 900 W sau 210 giay [4]. 

Cdng sudt dugc chon de ehiet phlorotannin cd hoat tinh chong oxy hda tir rong mo 
Sargassum mcdurei la 100 W. 

3.2. Anh hvdug ti le DM/NL d§n ham Iirong phlorotannin cd hoat tinh 

K8t qua nghien ciiu (hinh 3.2) cho thay, ti le DM/NL tang thi ham lugng phlorotannin va 
hoat tinh ehdng oxy hda tang. Tuy nhien su bien ddng cua hoat tinh khu sat la manh me hon so 
vdi ham lugng phlorotaimin va hoat tinh ehdng oxy hda tdng. Ham lugng phlorotannin, hoat tinh 
ehdng oxy hda tong va khii sat cao nhat khi dugc chiet vdi ti le DM/NL 30 : 1 (v/w), img vdi 
1,448 ± 0.006 mg phloroglucinol/g DW, 5,867 ± 0,01 mg acid ascorbic/g DW va 2,091 ± 0,009 
mg FeS04/g DW. 6 ti le DM/NL 50/1 (v/w) ham lugng phlorotannin bang 98 % so vdi ti le 
DM/NL 30 : 1 (v/w). Ket qua hoan toan phii hgp vdi li thuyet khi chua xay ra su can bang vat 
ehdt d dung mdi va ndi bao thi qua trinh khueeh tan van dien ra va sir chenh lech nay cang ldn 
thi tdc do trich ly cang nhanh. 

Tuy nhien, ket qua cho tjidy md hinh phi tuyen bac 2 cita ham lugng phlorotannin cd xu 
hudng can bdng khi ti le DM : NL tang tir 30 : 1 (v/w) trd len va khi tang ti le DM : NL thi hieu 
qua kinh t8 la khdng eao. Phan tich ANOVA va hdi quy thay rang su tuong quan giila ham 
lugng phlorotannin vdi hoat tinh chong oxy hda la kha cao (R^ thap nhat la 0,98). Tai lieu tham 
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khao [11] cho thay trong viing nghien ciiu ti le DM : NL la 10 : 1 d6n 25 : 1 (v/w) thi ti le DM : 
NL 25 : 1 (v/w) eho ham lugng polyphenol tir tra la cao nhat. Khi ti le DM : NL vugt qua 50 : 1 
(v/w) thi ham lugng polyphenol trong tra bi giam di dang ke do ti le DM : NL tang lam giam 
nhiet dd dung mdi va ham lugng polyphenol tang khi ti le DM : NL tang tir 20 : I den 50 : 1 
(v/w) [4]. 

Nhu vay, ti le DM/NL dugc lira chon de chiet phlorotannin ehdng oxy hda tir rong nau 
Sargassum mcdurei la 30/1. 

3.3. Anh huong ciia thdi gian den kha nang chiet phlorotannin co hoat tinh 

Thue nghiem (hinh 3.3) cho thay, khi chiet 2 phiit vdi su hd trg ciia vi sdng thi ham lugng 
phlorotannin va hoat tinh chong oxy hda thu dugc la cao nhat tu'ong iing vdi 124,61 %, 164,11 
% va 125,13 % so vdl dieu kien chiet thap nhat. Ham lugng phlorotannin va hoat tinh chong oxy 
hda thu dupe la thap nhat iing vdi 1,162 ± 0,01 mg phloroglucinol/g DW, 3,575 ± 0,024 acid 
ascorbic/g DW va 1,671 ± 0,016 FeSOVg DW khi chiet vdi thdi gian 5 phut. 

Phan tich ANOVA cho thay ed su tuong quan chat che giu'a ham lugng phlorotannin vdi 
hoat tinh ehdng oxy hda tdng va hoat tinh khii sat. Cac gia tri R̂  tuong img la 0,97 va 0,9. Cac 
ham mue tieu nay tuang tac vdi nhau thdng qua md hinh phi tuyen bac 2 vdi su tae ddng manh 
me ciia thdi gian chiet. Khi thdi gian chiet dai, ethanol tham than vao trong te bao rong qua cac 
mao quan se tang, lugng hoat chat hda tan va khu6ch tan tang. Tuy nhien khi thdi gian qua dai, 
phlorotannin se bi pha huy bdi vi sdng, ddng thdi nhieu tap chat se khugch tan vao mdi trudng 
chiet gay bat Igi cho qua trinh tinh che va bao quan, gay tdn kem chi phi va thdi gian. Theo tai 
lieu tham khao, Thdi gian chiet polyphenol phii hgp tii' tra theo phuong phap hd tro vi song la 4 
phiit [11]. 

Nhu vay, thdi gian dugc lua ehgn de ehiet phlorotannin ehdng oxy hda tir rong nau 
Sargassum mcdurei la 2 phiit. 

3.4. Anh humig cua pH dung moi dgn kha nang chi§t phlorotannin co hoat tinh 

Thue nghiem (hinh 3.4) ehi ra, khi pH tang, ham lugng phlorotannin thu dugc tang manh, 
dat cue dai khi chiet d pH 7, tuong img vdi 155,7 % so vdi ehigt d pH 9. Hoat tinh ehdng oxy 
hda tdng va hoat tinh khii sdt dat 112,94 % va 102 % so vdi chigt d pH 9. Khi pH > 7 thi ham 
lugng phlorotannin giam xudng. 0 pH = 9 cd mdi trudng kiem eao nhdt, thu dupe ham lugng 
phlorotannin va hoat tinh ehdng oxy hda thdp nhdt, tuong img vdi 0,93 ± 0 016 mg 
phloroglucinol/g DW va 5,195 ± 0,023 mg acid ascorbic/g DW va 2,05 ± o',019 mg'FeS04/g 
DW. Do tang ham lugng phlorotannin trong cae khoang pH tir 5 - 7 la 0,2 - 0,34 mg 
phloroglucinol/g DW, tuong iing vdi dp tang hoat tinh chong oxy hda tdng va khi sdt la' 0,33 -
0,58 mg aeid ascorbic/g DW va 0 ± 0,05 mg FeSO^g DW. Phan tieh ANOVA cho thdy su tirong 
quan giira ham lugng phlorotannin vdi hoat tinh chong oxy hda tdng la rdt manh (R^ = 0,95). 
Tuy nhien ham lugng phlorotannin ehi tuong quan vdi hoat tinh khii sdt d miic vira phai (R^ = 
0,65). Cac ham mue tieu nay tuong tae vdi nhau theo md hinh phi tuyen bae 2 vdi su anh hudng 
manh me ciia pH mdi tnrdng ehiet. 0 mdi tnrdng acid chiia nhiSu ion H^ nen kha nang hiit cac 
amon cang manh. Phlorotannin cd chiia nhieu nhdm OH- nen khi gap H*, hai ion nay se kgt hgp 
VOI nhau tao thanh H.O, lam giam kha nang chiat phlorotannin. Do do, pH dung moi eang thdp 
thi thu dugc ham lugng phlorotannin cang thdp. Hinh 3,4 minh hpa ro net luan giai tren. 

0 mdi trudng kiem^ehtia nhigu ion 0H-. Mang tg bao rong la mang phospholipid 2 Idp ma 
trong mang cd cation N^ nen cd kha nang Hen kdt vdi cac aninon. Do dd hai ion nay se kgt hgp 
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voi nhau, Iam kin bit mang te bao, lam can trd su khuech tan phlorotaimin trong tg bao rong ra 
mdi trudng ngoai. Theo tu lieu, Khi chiet d pH 2,5 thi ham lugng polyphenol thu dugc tir tra la 
cao nhdt [7]. 

Nhu vay, ehiing tdi lira chon pH 7 (khdng bd sung acid) de chiet phlorotannin tir rong nau 
Sargassum mcdurei. 

3.5. Anh hurdng ciia sd l§n chiet den kha nang chiet phlorotannin co hoat tinh 

Ket qua (hinh 3.5) cho thay khi chiet lan 1, ham lugng phlorotannin va hoat tinh ehdng oxy 
hda la eao nhat. Chiet lai ldn thir 2, thi ham lugng phlorotannin va hoat tinh ehdng oxy hda tdng 
va khu sat giam xudng dang ke, chi sd phloroglucinol giam 6,63 %, chi sd acid ascorbic giam 
5,44 % va chi sd FeS04 giam 5,88 % so vdi ldn ddu. Tigp tue chiet lan 3 thi ham lugng 
phlorotannin thu dugc chi bdng 74,59 % so vdi ldn chiet ddu. Hoat tinh chong oxy hda tdng va 
khu sat giam 62,74 % va 62,46 % so vdi ldn ddu chidt Ldn ehigt thii 3 chi cd ham lugng 
phlorotannin vol hoat tinh chong oxy hda tdng va khir sdt tuong iing la 1,08 ± 0,014 mg 
phloroglucinol/g DW, 3,681 ± 0,016 mg aeid ascorbic/g DW va 1,306 ± 0,01 mg FeSO^g DW. 

Nhu vay nghien cii'u nay lua chon chiet 3 lan, 

4. KET LUAN 

Dieu kien chiet thich hgp phlorotannin cd hoat tinh ehdng oxy hda tir rong nau Sargassum 
mcdurei theo phuong phap ngam chiet cd hd trg vi sdng vdi dung mdi su dung la ethanol 96" 
nhu sau: Cdng suat vi song 100 W, ti le DM/NL 30/1 (v/w), thdi gian 2 phiit, pH 7, va sd lan 
chigt la 3. Tai digu kien chiet nay, ham lupng phlorotannin/polyphenol dat 3,88 ± 0,033 mg 
phloroglueinol/g DW vdi hoat tinh ehdng oxy hda tdng la 15,096 ± 0,037 mg aeid ascorbic/g 
DW va hoat tinh khii sat la 5,365 ± 0,028 mg FeS04/g DW. Giiia ham lugng phlorotannin va 
hoat tinh chong oxy hda cd sir tuong quan manh vdi nhau, tuan theo phuong trinh phi tuygn bae 
2. ' 

Loi cam ffn. Nhom tac gia xin cam on su ho trg kinh phi tir Bp Khoa hpc va Cong nghe thong qua de tai 
05/2010/HD-NCCBUD va mot dk tai Vien Han lam Khoa hoc va Cong nghe Viet Nam. Dong thai cam on 
TS. Le Nhu Hau, Vien Nghien ciiu va Cng dung Cdng nghe Nha Trang da dinh danh va phan loai mau. 
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ABSTRACT 

STUDY ON THE EXTRACTION OF ANTIOXIDATIVE PHLOROTANNINS FROM 
BROWN ALGAE SARGASSUMMCCLUREI USING MICROWAVE ASSISTED 

MACERATION 

Dang Xuan Cuong' ', Tran Thi Thanh Van', Vu Ngoc Boi^ Bui Minh Ly' 

'Nha^ Trang Imtitme of Technology Research and Application - VAST 
Nha Trang University - Ministry of Education and Training 

Email: xuancuong@nitra.vast.vn 

The conditions for the extraction of antioxidative phlorotannins from brown algae 
Sargassum mcdurei using microwave assisted maceration with ethanol 96 % were studied. The 
expenmental parameters were varied as follows: microwave power 100 - 800 W; solvent / 
matenal ratio 10 : I - 50 : 1 (w/w); maceration time 1 - 5 minutes; pH 5 - 8; number of 
macerations I - 3 times. The phlorotannin/polyphenol content, the total antioxidant activity, and 
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the reducing power were evaluated. The best results were obtained at microwave power of 100 
W, solvent / material ratio 30 : 1 (v/w), maceration time 2 minutes, pH 7, and 3 times of 
consecutive macerations. Under these conditions, following resuhs were obtained: 
phlorotannin/polyphenol content 3,88 ± 0,033 mg phloroglucinol/g DW, total antioxidant 
activity 15,096 ± 0,037 mg aeid ascorbie/g DW, and reducing power 5,365 ± 0,028 mg FeS04/ 
g DW. ANOVA analysis showed a strong non-linear correlation between the 
phlorotannin/polyphenol content and the antioxidant activities. 

Keywords: antioxidant activity, maceration, microwave, phlorotannin, Sargassum mcdurei. 




