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TOM TAT

Didu kién chiét phlorolannins chdng oxy héa tir rong nau Sargassum mcclurei theo phuong
phép ngam dim c6 hb trg vi séng véi ethanol 96% da dugc nghién ciru. Nhimg yéu tb dau vao
ctia qua trinh thuc nghiém duoc nghién ciru trong pham vi nhu sau: céng suat vi séng 100 - 800
W ty 1€ dung nadi / nguyén liéu 10/1 — 50/1 (v/w); thoi gian chiét 1 — 5 phut; pHS5 -8 ) lan
chiét 1 - 3 1an. Ham lugng phlorolanmn/polyphenol hoat tinh chéng oxy héa téng va khir sit
dugc danh gia. Két qua 16t nhét thu duoc &  cong sut 100 W, ty lé dung méi / nguyén liéu 30/1
(v/w), thoi gian chiét 2 phat, pH 7, va chiét 3 1an. O didu kién nay, két qua thu duoc nhu sau:
ham lugng phlorotannm/polyphenol tuong img 3,88 = 0,033 mg phloroglucinol/g DW, hoat tinh
chdng oxy hoa tong twong tmg 15,096 + 0,037 mg acid ascorbic/g DW, va hoat tinh khir st
tuong vmg 5,365 £ 0,028 mg FeSO4/ g DW. Phan tich ANOVA cho thay sy tuong quan manh
gitra ham luong phlorotannin/polyphenol véi hoat tinh chéng oxy hoa theo md hinh phi tuyén.

Tie khoa: hoat tinh chéng oxy hoa, ngam dam, vi séng, phlorotannin, Sargassum meclurer.
1.MO PAU

Viét Nam cé mét bo bién dai v&i nhiéu loai rong nau sioh séng. Rong nau chira rat nhiéu
hoat chét sinh hoc (phlorotannin, fucoidan, algmate .) ¢6 hoat tinh chong oxy hoa, khang
Kkhuén, khéng ndm, khang ung thu.... Tuy nhién dén nay ciing mét chi cé ot it cong trinh
nghién ciru vé phlorotannin tir rong nau trong mbi tuong quan cta nd vdi hoat tinh chﬁng (3%
héa [1-3]. V& qua trinh chiét phlorotamn fir rong thi cdc yéu tb nhu dung méi chiét, thai gian
chlet nhiét 46 chiét,... c6 anh huong rat 16m den ham lugng phlorotannin ciing nhu hoat tinh
chong oxy héa cua chung [4]. Hién nay trén thé gi6i co rét nhiéu phuong phap da dugc sir dung
dé chiét phlorotannin va céc hop chit polypheno] khic (sau day dugc  goi 15 1a
phlorolanmn/polyphenol) tir rong niu nhu: phuong phép ngam chiét, chiét hdi luu ¢6 gia nhiét
hoac khong gia nhiét, va cac phuong phép sir dung vi séng, siéu 4m, chit 16ng stéu t&i han, va
chit long ion (ionic liquid). Trong d6 phuong phap vi song sir dung nang lugng cua séng siéu
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cao t?m, cho phép duy tri céc didu kién nhe v dat dugc hiéu qua vu'qt lr{zi kl}i chiét. Duéi Iéf
dyng cia 10 vi séng nudc trong thuc vét bj néng 1é€n nhanh chéng, apksual bén lroPg tang dot
ngdt lam cAc mé chira dich chiét vd ra, dich chiet lhoét'ra,bén pgoé1: Hleu_ iuét c6 thé bing bgac
cao hon nhirog phuong phip khédc nhung}héyi gian chiét rat ngan. Dich ch'lel_thu dugc cé miy t
nhién. San pham phan hay trong dich chiét ty nhién giam di, tiét ki¢ém thai gian, nang lugng, chi
phi [1].

& Viét Nam chua c6 cong trinh no cang bd vé chiét phlorotannin ¢6 sur hd trg cia vi séng.
Do d6 bai bao nay tép trung vao nghién ciru diu kién chiét phlorotanmin c6 hoat tinh chong oxy
héa tir loai rong nau Sargassum meclurer theo phuong phap ngam chiét voi sy ho trg cua vi
song.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Thu mAu, dinh danh vA bio quin miu

Sargassum mcclurei duge thu mdu tai Hon Chéng, Nha Trang, Khanh Hoa vio théng
03/2012. Rong dugc phan loai va dinh danh [6]. Sau khi thu hoach rong dugc nra sach bang
nuée min, phoi khd dén ham 4m 19 % va bao quan & nhiét d6 thudmg dé ding cho qua trinh
nghién clru.

2.2. Phuong phép chiét phlorotannin ¢é hoat tinh chéng oxy héa

Rong nguyén liéu dugc can va cho vao binh chiét véi ethanol 96° & trong nhimg diéu kién
nghién ciru nhat dinh theo phuong phap ngam dam cé ho trg vi séng. Cac yéu t6 dau vao dugc
nghién ciru bao gdm: cong suat 16 vi séng (100 — 800 W), ti I¢ dung mé1 / nguyén liéu (DM:NL)
(10 : 1 =50 : 1 (v/iw)), thoi gian (1 =5 phit), pH (5 - 8), va s 1an chiét. Ham muyc tiéu dugc
danh gia la ham lugng phlorotannin/polyphenol tinb theo phlorolgiucinol, hoat tinh chéng oxy
hoa téng tinh theo acid ascorbic va hoat tinh khir sét tinh theo FeSO,.

2.3. Phuong phip dinb luong phlorotannin

Binh lugng phlorotannin/polyphenol theo Swanson cung cdng sy [9]. Nguyén tic cua
phuong phap dya trén phan (mg mau va1 thuoc thir Folin - Ciocalteu vai phloroglucinol Ja chét
chuan. Lay 300 pl dich mdu bé sung 01 ml thudc thir Folin-Ciocalteu 10 %, giir 5 phit. Sau do
thém vao 2 ml Na;CO; 10 %, tron déu, giir 90 phit trong bong téi va do 6 hép thy quang &
budc séng 750 nm trén may UV-Vis Spectrophotometer JenWay 6400/ 6405. Ham lugng
phlorotannin/polyphenol duoc tinh theo duong lugng phlorolglucinol.

2.4. Phwong phép thir hoat tinh

. Hoat tinh chong oxy héa 16ng (TA) dugc xéc dinh theo phuong phdp cua Prieto (1999) [8].
lay 100 pl mau b6 sung 900 pl nude cat va thém 3 ml dung dich A (H;SO, 0,6 M, sodium
phosphate 28 mM va ammonum Molybdate 4 mM). Hén hop duoc giir 90 phit & 95 °C. Sau d6
do & budc séng 695 am véi chat chudn la acid ascorbic. Hoat tinh chéng oxi héa tdng duee tinh
theo duong lugng acid ascorbic.

 Hoar Iinf: klu'r:Fe (RP) duge xac dinh theo phuong phép clia Zhu va cdng su (2002) [12]).
Lfy 500 u! dich mau Eé sung 0,5 ml dém phosphate pH = 7,2 va 0,2 ml K;[Fe(CN)g] 1 %. Gilr
hon hop 20 phit & S0 °C. Sau d6 thém vao 500 ul CCl,COOH 10 % va bd sung 300 pl nudc cat,
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80 pul FeCl; 0,1 %. Txep theo do & budc song 655 nm véi chét chuan 1a FeSO;. Hoat tinh khir sat
dugc tinh theo duong luong FeSO,.

2.5. Phwong phép xir li sé ligu

Thi nghiém duoc 13p lai (n = 3). Tinh toan d tin cdy caa 56 liu, phan tich ANOVA, hdi
quy bing phin mém Excell.

3. KET QUA VA THAO LUAN
3.1. Anh huémg cong suit 16 vi séng dén ham tugng phlorotannin ¢é hoat tinh

Két qua (hmh 3.1) cho lhay, ham luong phlorolannm v hoat tinh chéng oxy héa thu duoc
cao nhat khi chiét & cong suat 100 W, tuong img vai 1,448 + 0,006 mg phloroglucinol/g trong
lugng khé (dry weight, DW), 5,867 = 0,01 mg acid ascorbic/g DW va 2,091 = 0,009 mg
FeSO/g DW. Ham fugng phlorotannin v&i hoat tinh chéng oxy héa giam theo phuong trinh phi
tuyén bac 2 khi ting cdng sudt 15 vi séng 1én 200 W, 400 W, 600 W va 800 W. Khi chiét véi
cong sudt 800 W, ham lwgng phlorotannin véi hoat lmh chéng oxy héa 1a thip nhét, tuo-ng img
véi 0,529 £ 0, 004 mg phloroglucinol/g DW, 2,228 + 0,021 mg acid ascorbic/g DW va 0,974 +
0,008 mg FeSO4/g DW. Phan tich ANOVA !héy sy twong tic gilra cac nhom c6 ¥ nghia théng
ké (F = 13,59 > Ferit = 3,88; p = 0,0008). Sy tuong quan gifra ham luong phlorotannin va hoat
tinh chéng oxy héa lﬁng va hoat tinh khir sat 1a 0,99 va 0,97. Sy twong quan gifta hoat tinh khir
sat véi hoat tinh ch6ng oxy hoa téng 1a 0,74.

Két qua thuc nghiém c6 thé luan gia ki tang cong sudt 15 vi s()ng, cong suét cang 16n thi
dung méi chung cang nhanh, nhlel do cua dung méi cang tang, cang dé si va bay hoi va xdy ra
cac phan img khong mong mudn. Téc do khuéch tan phlorotannin va cac chat tan trong t& bao
thodt ra ngoai m0| rruong chiét ting. Téc dd bién tinh va phén ra cla thanh 1é bao rong cang lon,
lam thay d6i cdu tric 1 bao va phan hiy phlorotannin. Do 46, khi cong sudt vi séng tang cao thi
ham lugng phlorotannin véi hoat tinh chong oxy hoa cang giam. Theo tat fiéu tham khao, ham
lugng polyphenol trong tra cao nhét khi chiét voi cong suat vi song 900 W sau 210 gigy [4].

Cong suat dugc chon dé chiét phlorotanmin cé hoat tinh chong oxy hoéa tir rong mo
Sargassum meclurei 12 100 W,

3.2. Anh hudmg ti I8 DM/NL dén ham lugng phlorotannin cé hoat tinh

Két qua nghién clru (hinh 3.2) cho lhay, ti 16 DM/NL tng thi ham luong phlorotannin va
hoat tinh chéng oxy héa tang. Tuy nhién v bién dong cua hoat tinh khr sat 1a manh mé& hon so
voi ham lugng phlorolannm va hoat tinh chéng oxy hoa téng. Ham lugug phlorotannin, hoat tinh
chéng oxy héa tong va khir st cao nhat khi dugc chiét von 6 16 DM/NL 30 : 1 (v/w), img véi
1,448 = 0,006 mg phloroglucinol/g DW, 5,867 + 0,01 mg acid ascorbic/g DW va 2,091 + 0,009
mg FeSO4/g DW. G i 18 DM/NL 50/1 (v/w) ham lugng phlorotannin bing 98 % so véi ti I8
DM/NL 301 (viw). Két qua hoan toan phi hqp véi I| thuyel khi chua xay ra su can béng vat
chat 0 dung mbi va ndi bao thi qua trinh khuéch tan vin dién ra va sy chénh Igch nay cang lén
thi téc d§ trich ly cang nhanh.

Tuy nhién, két qua cho thdy mé hinh phi tuyén bic 2 cia ham luong phlorotannin c6 xu
budng can bang khi ti 1¢ DM : NL tang tir 30 : 1 (v/w) tro 1én va ki tang ti 1€ DM : NL thi higu
qua kinh té 1a khéng cao. Phén tich ANOVA va hdi quy thay rang sur twong quan gira ham
lugng phlorotannin véi hoat tinh chéng oxy hoéa la kha cao (R? lhap nhat 1a 0,98). Tai liéu tham
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khéo [11] cho thdy trong viing nghién ciru ti 1€ DM : NL la 10:1 dén25 : | (v/w)thiti}é DM :
NL 25 : 1 (v/w) cho ham lugng polyphenol tr tra la cao nhél.xK.hi 1i 1¢ DM : NL vuot qua 50 1
(v/w) thi ham lugng polyphenol trong tra bi giam di déng ke do t1 1& DM : NL tang lam giam
nhiét 46 dung méi va ham lugng polyphenol ting khi ti 1é DM : NL tang tr 20 : | dén 50 : ]
(viw) [4].

Nhu véy, ti 1& DM/NL dugce lra chon dé chiét phlorotannin chéng oxy héa tir rong néu
Sargassum mcclurei 1a 30/1.

3.3, Anh huémg cua thoi gian dén khi naing chiét phlorotannin ¢6 hoat tinh

Thue nghiém (hinh 3.3) cho théy, kb1 chiét 2 phit véi sy hé trg cia vi séng thi ham luong
phlorotannin va hoat tinh chéng oxy héa thu dugc 1a cao nhat tuong img vai 124,61 %, 164,11
% vi 125,13 % s0 vé1 didu kign chiét thip nhét, Ham lugng phlorotannin va hoat tinh chéng oxy
héa thu dugc 1 thip nhét tmg v6i 1,162 + 0,01 mg phloroglucinol/g DW, 3,575 % 0,024 acid
ascorbic/g DW va 1,671 + 0,016 FeSO./g DW khi chiét véi thdi gian S phat.

Phan tich ANOVA cho thdy cé sy tuong quan chit ché gira ham luong phlorotannin véi
hoat tinh chéng oxy héa tdng va boat tinh kb sit. Cic gid tr] R? twong dng la 0,97 va 0,9, Céc
ham myc tidu nay tuomg tic v6i nhau thong qua mé hinh phi tuyén bac 2 vai sir tac ddng manh
mé coa thoi gian chidt. Khi thai gian chiét dai, ethanol tham thau vao trong té bao rong qua cic
mao quan sé tang, lugng hoat chat hda tan va khueéch tan ting. Tuy nhién khi thoi gian qua dai,
phlorotannin s& bi phé hiy béi vi séng, déng thi nhiéu tap chat s& khuéch tan vio mdi trudng
chiét gay bat lgi cho qua trinh tinh ché va bao quan, gay ton kém chi phi va théi gian. Theo tai
liéu tham khao, Thri gian chiét polyphenol phi hep tir tra theo phuong phap hd tro vi séng 1a 4
phat[11].

Nhu vdy, thoi gian duoc lua chon dé chiét phlorotannin chéng oxy hoa tir rong nau
Sargassum meclurei 12 2 phit.

3.4. Anh huémg ciia pH dung mbi dén khi niing chiét phlorotannin cé hoat tinh

Thuc nghiém (hinh 3.4) chi ra, khi pH tang, ham luong phlorotannin thu duge ting manh,
dat cuc dai khi chiét & pH 7, tuong img v6i 155,7 % so vén chiét & pH 9. Hoat tinh chong oxy
héa 1ong va hoat tinh khir sit dat 112,94 % va 102 % so véi chiét & pH 9. Khi pH > 7 thi ham
lugmg phlorotannin giam xuong, O pH =9 c6 mé1 trudmg kiém cao nhit, thu dugc ham lugng
phlorotannin va hoat tinh chong oxy héa thip nhat, twong {mg véi 0,93 * 0,016 mg
phloroglucinol/g DW va 5,195 + 0,023 mg acid ascorbic/g DW va 2,05 + 0,019 mg FeSOyg
DW. D¢ ting ham luong phlorotannin trong cic khoang pH tr 5 - 7 1a 0,2 - 0,34 mg
phloroglucinol/g DW, twong img véi do tang hoat tinh chong oxy héa téng va khir sit 13 0,33 —
0,58 mg acid ascorbic/g DW va 0 + 0,05 mg FeSOy/g DW. Phan tich ANOVA cho lhéy sy fuong
quan giira ham lugng phlorotannin véi hoat tinh chéng oxy hoa tong 13 rdt manh (R? = 0,95).
Tuy nhién hiam lugng phlorotannin chi tuong quan voi hoat tinh khir sit & mirc vira phai (RZ =
0,65). Céc ham muc tiéu nay twong tac véi nhau theo mé hinh phi tuyén béc 2 véi sy anh huéng
manh mé cia pH méi truomg chiét. & moi treong acid chira nhidu ion H' nén kha nang hot céc
anion cang manh. Phlorotannin c6 chira nhiéu nhém OH- nén khi gap H, hai ion nay s& két hop
vai nhau tgo thanh H,0, lar giam kha nang chiét phlorotannin, Do 6, pH dung mdi cang thap
thi thu dugc ham lugng phlorotannin cang thp. Hinh 3.4 minh hoa rd nét lugn giai trén.

O mor1 trudng kiém chia nhidu ion OH-, Mang té bao rong la mang phospholipid 2 16p ma
trong mang c6 cation N nén c6 kha nang lién két véi cac aninon. Do dé hai ion nay s& két hop
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V(ij_nhau. lam kin bit mang té bao, lam can trg sy khuéch tan phlorotannin trong té bao rong ra
moi trudmg ngoai. Theo tu liéu, Khi chiét & pH 2,5 thi ham luong polyphenol thu duge tir tra 1a
cao nhat [7].

Nhu viy, ching t3i lva chen pH 7 (khong bd sung acid) dé chiét phlorotannin tir rong nau
Sargassum meclurei.

3.5. Anh hudng cia s§ 1in chiét dén khi ning chiée phterotannin cé hoat tinh

Két qua (hinh 3.5) cho thay khi chiét lan 1, ham luong phlorotanmn va hoat tinh chéng oxy
héa 1a cao nhat. Chlel la 1an thir 2, thi ham lugng phlorotannin va hoat tinh chong oxy héa 1ong
vi khir sit giam xuong dang ké, chi sé phloroglucinol glam 6,63 %, chi 56 acid ascorbic glam
5,44 % va chi s6 FeSO, giam 5,88 % so von lan dau. Tiép tuc chiét 1dn 3 thi ham luong
phlorotannin thu duoc chi bang 74,59 % so voi 1an chiét ddu. Hoat tinh chdng oxy hoa tong va
khir sit giam 62,74 % va 62,46 % so v&i lan dau chiét um chiét thir 3 chi c6 ham lugng
phlorotannin véi hoat tinh chéng oxy hoa téng va khir sit twong tmg 14 1,08 + 0,014 mg
phloroglucinol/g DW, 3,681 £ 0,016 mg acid ascorbic/g DW va 1,306 + 0,01 mg FeSOy/g DW.,

Nhu vdy nghién ciru nay lya chon chiét 3 lan.

4. KET LUAN

Diéu kién chiét thich hop phlorotannin ¢6 hoat tinh chéng oxy hoa tir rong niu Sargassum
mcclurei theo phuomg phap ngam chiét co h trg vi song voi dung méi sir dung 1a ethanol 96°
nhu sau: Cong suat vi song 100 W, ti 1§ DM/NL 30/1 (v/w), thoi gian 2 phit, pH 7, va s6 tan
chiét 12 3. Tai diéu kién chiét néy, ham luong phlorotannin/polyphenol dat 3,88 + 0,033 mg
phloroglucinol/g DW vdi hoat tinh chong oxy hoa tdog 14 15,096 + 0,037 mg acid ascorbic/g
DW va hoat tinh khw st 1a 5,365 + 0,028 mg FeSO,/g DW. Giira ham lugng phlorotanmin va
hoat tinh chéng oxy hoa cé su tuong quan manh voi nhau, tuan theo phuong trinh ph tuyén bac
2.

Léi cdm om. Nhom tac gea xin cam on su hd trg kinh phi tir Bo Khoa hoc va Céng nghé théng qua dé i
05/2010/HD-NCCBUD va mét dé tai Vién Han lam Khoa hoc va Cong nghé Viét Nam. Bong théy cam on
TS. Lé Nhu Hau, Vién Nghién ciru va Ung dung Cong nghé Nha Trang d3 dinh danh va phén loai rodu.
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ABSTRACT

STUDY ON THE EXTRACTION OF ANTIOXIDATIVE PHLOROTANNINS FROM
BROWN ALGAE SARGASSUM MCCLURE! USING MICROWAVE ASSISTED
MACERATION

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

! /Vlm, Trang Institute of Technology Research and Application - VAST
“Nha Trang Umversity — Ministry of Education and Trainng

Email: xuanctong@nitra.vast.vn

The conditions for the extraction of antioxidative phlorotannins from brown algae
Sargassum mcclurei using microwave assisted maceration with ethanol 96 % were studied. The
expenlmenla] parameters were varied as follows: microwave power 100 — 800 W; solvent /
material ratio 10 : 1 - 50 : 1 (w/w); maceration time | — 3 minutes; pH 5 — 8; number of
macerations | - 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 results were obtained:
phlorotannin/polyphenol content 3,88 + 0,033 mg phloroglucinol/g DW, total antioxidant
acuvity 15,096 = 0,037 mg acid ascorbic/g DW, and reducing power 5,365 + 0,028 mg FeSO./
g DW. ANOVA analysis showed a strong non-linear comelation between the
phlorotannin/polyphenol content and the antioxidant activities.

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