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TINH CHE POLYPHENOL TU RONG SARGASSUM MCCLUREI BANG
PHUONG PHAP SAC KY COT

V6 Mai Nhu Hiéu', Bui Minh Lyl, Pham Quéc Longz, Nguyén Ngoc Linh'
va Tran Thi Thanh Van'
'Vién nghién ciru va tmg dung cong nghé Nha Trang,
*Vién hoa hoc cac hop chét thién nhién

Tém tit: Trong bai bao nay, ching t6i nghién ctru tinh ché polyphenol tir loai
rong Sargassum mcclurei bang phuong phap sic ky cot. Dé chon chat
hap phu t6t nhat chiing t6i tién hanh xac dinh cac tinh chat hap phu cua
03 chat hip phu: nhya EXTLITES LS 305, silicagel va PVPP
(polyvinylpolypyrrolidone). Két qua thu duoc cho thiy trong sb 3 chat
hap phu ké trén thi nhya hip phu EXTLITES LS 305 c¢6 kha niang hap
phu va giai hap 16n nhét. Cac thong s téi uu véi loai nhua nay 1a ndng
d6 TPC 9 mg/ml, thé tich hap phu 3BV (thé tich nhya) véi téc do hap
phu 3 ml/phut, thé tich giai hap 1a 3BV véi téc do 3 ml/phut. Dich chiét
ethanol sau khi xr 1y bang sac ki cot c6 ham lugng polyphenol ting gap
2,4 1an tir 25% dén 60% véi hiéu suét 1a 79,1%.

Tw khoa: EXTLITES LS 305, Phan ldp, Polyphenol, PVPP, Sargassum
mcclurei, Silicagel.
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Abstract: In the present study, chromatographic method for separation total
polyphenol (TPC) from Sargassum mcclurei was investigated. Firstly,
the perfomance of adsorption properties for three adsorbents: EXTLITE
LS 305A resin, silicagel and PVPP (polyvinylpolypyrrolidone) were
carried out in order to choose the best. It showed that EXTLITE LS
305A resin had the best adsorption and desorption capacity among three
absorbents. The result demonstrated that under optimum parameters for
adsorption on EXTLITE LS 305A resin were solution TPC concentration
9 mg/ml, processing volume 3 BV, flow rate 3 ml/min; while desorption
was elution solution aqueous-ethanol (20:80, V:V) 8 BV, flow rate 3.0
ml/min. The purity after being treated was increased 2.4 fold from 25 %
to 60 % with recovery yield 79.1 %.

Key words: EXTLITES LS 305, Isolation, Polyphenol, PVPP,
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I. GIOI THIEU

Trong vai thap ky tré lai day, ngudi ta quan tim nghién ctru dén cac hop chat
polyphenol nhu la chét ¢ hoat tinh sinh hoc chéng lai cac loai bénh tat nhu chéng
khdi u, chéng oxy hoa, chéng viém nhiém, chéng di ung, va chéng bénh tiéu
duong...(Kunihisa, 2008; Hiader va cs, 2009). Polyphenol tir rong nau dugc biét
vOi tén goi riéng la phlorotannin. Chung la polyme ma trong phén tir cia ching
gdm cac monome phloroglucinol (1,3,5 trihydroxibenzene) lién két voi nhau
thong qua cac lién két aryl, ether... khiac nhau (Sailler va Glombitza, 1990;
Nakayama va cs, 1989; Fukuyama va cs, 1990). Trong nghién ctru truéc, ching
t6i da phat hién cac dich chiét ethanol tir rong c¢6 hoat tinh chéng oxy hoa va
khang khuédn cao (Tran Thi Thanh Van va cs, 2011), trong bai bao nay chiing t6i
tiép tuc nghién ctru lam sach cac hop chit polyphenol tir dich chiét ethanol tho tir
rong Sargassum mcclurei bang phuong phap séc ki cot.

Mot trong nhitng phuwong phap lam sach cac hop chét thién nhién c6 hoat
tinh sinh hoc phd bién nhit 1a phwong phap sic ky cot. Ty vao hop chit can lam
sach c6 tinh chdt hoa hoc khac nhau ma lua chon cac chit hép phu khac nhau.
Trong bai bao nay, chung t6i khao sat kha ning hap phu va giai hip cac hop chat
polyphenol tir dich chiét ethanol tir loai rong Sargassum mcclurei ciia 03 loai chat
hap phu khac nhau. D6 1a nhua hap phu EXTLITE LS 305A, silicagel va PVPP
(polyvinylpolypyrrolidone) (Sarker va cs, 2006; Koivikko, 2008). Trén co s¢ do
tim ra loai nhua c6 kha ning 1am sach polyphenol t6t nhat.

IL. VAT LIEU VA PHUONG PHAP NGHIEN CUU
1. Chuan bi chit hap phu

Can50 g chat hip phy dem ngam rira voi qén ethanol 95% trong 2 gio, sau do rura
bang dung dich HCl 4% va tiép tuc rira bang dung dich NaOH 4% va cudi cung
ria bang nudc trao doi ion cho dén dung dich rtra c6 pH trung tinh.

2. Xac dinh h¢ s6 hip phu va giai hip phu ciia 03 chét hip phu

Lay 10 g chat hap phu vao binh nén 100 ml dung dich hap phy, sau d6 thém 30 ml
dung dich cén 20% c6 chira 5 mg phloroglucinol va khudy tai nhiét do phong
trong 6 gio. Loc va xac dinh ham lugng phloroglucinol trong dung dich (pha long)
bang phuong phap Folin — Ciocalteu. Chat hap phu (pha ran) dugc rira bang nudc
trao d6i ion va sau d6 duoc rira giai bang 30 ml dung dich con 80 % tai nhiét do
phong va thoi gian 13 6 gid. Loc va xac dinh ham lugng phloroglucinol trong dung
dich giai hap. Tién hanh twong ty nhung st dung dung dich hap phu va dung dich
rira giai tai cac diéu kién pH khéac nhau. Nhwa hap phuy sau khi xir Iy dugc dua 1én
cot hap phy ( 2cm x 50 cm).

3. Nong dd dung dich chiét

Lay 5 ml dung dich chiét pha lodng thanh 30, 45, 60 va 75 ml bang nudc trao ddi
ion va cho 18n ¢t hip phu véi tbe do 180 ml/gior sau do rira giai bang 250 ml con
80 % véi toc do rira giai 1a 180 ml/gio. Dung dich sau khi rira giai dem xac dinh
ndéng do polyphenol.
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4. Toc d hap phu

Lay 5 ml dung dich tai pH =6-7 cho 1én cot sic ky (2 x 50 cm) sau d6 hap phu véi
cac toc do 60, 120, 180, 240 va 300 ml/gid. Rura giai véi 250 ml con 80 % voi toe
do 180 ml/gio. Dung dich sau khi rira giai dem phéan tich xac dinh ham lugng
polyphenol tong s6.

5. Nong dé ethanol

L,e"iy 5 ml dung dich tai pH =6-7 cho 1én c6t sac ky (2 X50 cm) sau d6 hép phu véi
toc do 180 ml/gio. Rira giai voi 250 ml con 20, 40, 60 va 80 % voi toc do 180
ml/gio. Dung dich sau khi rira giai dem phan tich xac dinh ham lugng polyphenol
tong so.

6. Toc df rira giai

Lﬁy 5 ml dung dich tai pH =6-7 cho 1én cot séc ky (2 x 50 cm) sau do hép phu véi
toc d6 180 ml/gid. Rua giai voi 250 ml nudce trao doi ion voi toc d6 180 ml/gid
sau d6 rira gidi vai con 80 % vébi toc @6 60, 120, 180, 240 va 300 I_)nl/gi("). Dung
dich sau khi rira giai dem phan tich xac dinh ham lugong polyphenol tong so.

7. Thé tich rira giai

L,a"iy 5 ml dung dich tai pH =6-7 cho 1én cot sac ky (2 x 50 cm) sau d6 hép thu véi
toc do 180 ml/gio. Rura giai v6i 250 ml nudce trao doi ion voi toc do 180 ml/gio
sau do rua gidi véi 750 ml con 80 % cho dén khi khong phat hién c6 polyphenol
trong dung dich rira giai. Dung dich sau khi rira giai dem phén tich xac dinh ham
lugng polyphenol tong so.

8. Dung dich chiét polyphenol

Lay 100 g rong S.mcclurei dem chiét voi 1,5 lit con 85 % tai nhiét do 40°C trong
90 phut, tién hanh chiét 03 lan. Dung dich chiét dem loc va lay dung dich dem c6
tai,nhiét do 40°C du('yi‘ ap suét’chén khong thu dugc 100 mlrdich chiét tho. L‘oai
chat mau va lipit bang chiét clorofooc va sau d6 chi€t polyphenol bang
cthylacetate. Dich chiét ethylacetate dem c6 can dudi ap suat chan khong va hoa
tan bang 100 ml nude cat. Dich chiét polyphenol c6 nong d6 5 mg/ml v6i nong do
25 % tinh theo chat kho.

III. KET QUA VA THAO LUAN

1. Hé s6 hip phu va giai hip phu ciia 03 chit hip phu

Pé tim diéu kién hap phu va giai hdp phu cao nhat ciia 03 chat ’hélp phu Ia
silicagel, nhya hap phy EXTLITE LS 305A va PVPP, chung t6i tién hanh xac
dinh hé so hap phu va giai hap phu cua chiing tai cac diéu kién khac nhau nhu sau:

- Dung dich hap phu: Dung dich cdn 20 % véi cac pH khac nhau va chtra 9
mg polyphenol/ml.

- Dung dich giai hdp phu: Dung dich con 80 % tai pH khac nhau
Két qua thu duoc trinh bay trong Bang 1 va Bang 2.
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Bang 1. Anh huong ctia pH 1én kha nang hap phu polyphenol trén cac chat hip
phu khac nhau

pH Nhwa hap phu

EXTLITE LS 305A Silicagel PVPP

Ty 18 HP Ty 18 HP Ty I1& HP

2 71,05 55,85 30,04
3 71,05 55,85 30,04
6 83,8 69,78 23,38
7 83,8 69,78 23,38
8 69,05 52,38 26,25
9 69,05 52,38 26,25

Bang 2. Anh hudng cia pH dung dich giai hap phu Ién kha ning giai hap
polyphenol trén cac chat hap phu khac nhau.

pH Nhuwa hap phu
EXTLITE LS 305A Silicagel PVPP
Ty 1¢ GH Ty 1¢ GH Ty 1€ GH
2 38,3 45,76 58,55
3 38,3 45,76 58,55
6 83,8 69,78 67,27
7 83,8 69,78 67,27
8 87,39 80,1 71,66
9 87,39 80,1 71,66

S6 liéu Bang 1 va Bang 2 cho thiy rang kha ning hip phu va giai hap cta cac chét
hap phu phu thuéc vao pH. Véi chat nhya hiap phu EXTLITE LS 305A va
silicagel thi hé s6 hap thu dat gia tri cao nhat tai pH trung tinh (6-7) trong khi d6
sit dung PVPP hé sb hap thu cao nhat l1a tai pH =2-3. Trong cung diéu kién pH,
kha niang hap phu giam theo thtr ty sau: Nhya EXTLITE LS 305A > Silicagel>
PVPP. Dua vao két qué trén chung t6i lya chon nhya EXTLITE LS 305A lam
chat hap phu vi chiing ¢6 kha nang hip thu cao va hon nita gi4 mua nhya nay ré
hon PVPP va silicagel rat nhiéu dé tién hanh cac nghién ciru tiép theo.

2. Anh huong cia ndng do dung dich chiét 1én kha ning giai hap polyphenol
trén nhwa hap phu EXTLITE LS 305A

Hinh 1 cho thay khi ting do pha lodng tir 0 dén 4 1an thi % giai hp ting khong
dang ké tir 87 % dén 90 % sau d6 giam khi tiép tuc pha loing dén 5 lan. Nhu vay
c¢6 thé chon ty 16 pha lodng thich hop 13 tir 0 dén 4 lan. Trong nghién ctu nay
chung t6i chon dung dich polyphenol ban dau khong pha lodng vi tai ty 1¢ nay kha
nang giai hap cao va thé tich dung dich it nén thoi gian hap phu nhanh.
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Hinh I.Anh hudng cta ndng d6 dung dich chiét 1én kha nang giai hap polyphenol
trén nhya hap phu EXTLITE LS 305A.

3. Anh huéng cia téc do hip phu Ién kha ning giai hip polyphenol trén
nhua hip phu EXTLITE LS 305A

Tir Hinh 2 chung t6i nhén thiy rang khi ting tbc do hap thu tir 1 BV dén 3 BV thi
mirc d6 giai hip tang tir 77% dén 91 % sau d6 giam khi tang toc d6 1én 5 BV. Vi
vdy trong nghién ctru nay chung toi chon toc do hap phu 1a 3 BV tuong tng véi
thé tich 1a 180 ml.
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Hinh 2. Anh hudng cta tbc do hip phu 1én kha ning giai hap polyphenol trén
nhua hap phu EXTLITE LS 3054

4. Anh huéng ciia ndng d con ethanol 1én kha ning giai hip polyphenol trén
nhwa hip phu EXTLITE LS 305A

Khi hap thu v6i tbc do 180 ml/gid thi tir hinh 4 cho thay do giai hip dat cao nhat
tuong mg voi ndng do codn ethanol 80 %. Didu nay ¢ thé do phan 16n polyphenol
tan tot trong dung moi nay.
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Hinh 3. Aqh hudng ciia ndng do con ethanol 1én kha ning giai hip polyphenol
trén nhua hap phu EXTLITE LS 3054

533



Vo Mai Nhu Hieu et al., 2013, p. 529-535
Proceedings of the International Conference on “Bien Dong 2012”

5. Anh hwéng ciia toc dd rira giai va thé tich rira giai 1én kha ning giai hap
polyphenol trén nhwa hiap phu EXTLITE LS 305A

Sau khi hip thu 5 ml dich chiét polyphenol c6 chtra 45 mg polyphenol tai diéu
kién pH tir 6 dén 7, nong do con ethanol 80 %, toc d6 hap thu 180 ml/gid, ching
toi tlép tuc khao sat anh hudng toc d6 rira giai 1én kha nang hap thy va anh hudng
ctia thé tich ria gidi [én ham lugng polyphenol. Két qua dugc trinh bay trén hinh 5
va hinh 6 cho thy toc do rira giai tot nhat 1a 3BV twong tmg do giai hap 1én t6i 92
% va tai toc do nay ham lugng polyphenol bang khong cho dén thé tich rira giai la
6BV. Polyphenol thu dugc tir thé tich rira giai 7BV dén 10BV dem c6 va xac dinh
ham lugng polyphenol 1 12mg twong tmg véi 60 % (tinh theo chét kho).
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Hinh 4. Anh huong cua toc do rira giai Ién
kha nang giai hap polyphenol trén nhya hap
phu EXTLITE LS 3054

Hinh 5. Anh hudng cia thé tich rira
giai 1én kha ning giai hap
polyphenol trén nhwa hip phu
EXTLITE LS 3054

IV.KET LUAN

Polyphenol chiét bang ethanol tir rong S.mcclurei ¢ thé 1am sach bang phuong
phap sic ky cot khi st dung chat hap phu 1a nhwa hip phu EXTLITE LS 305A. Tai
diéu kién hap phu 1a pH= 6-7, ndng d6 polyphenol 12 9 mg/ml, ndng d6 chat kho
1a 36 mg/ml trong 20 % con ethanol, téc do hap thu 3 BV va diéu kién giai hap la
cdn 80 %, tdc do rira giai 1a 3BV, thu polyphenol tir 7BV dén 9BV. Két qua thu
dugc polyphenol co do sach ting 1én 2,4 lan tuong ung 1 60 % voi hiéu suat 1a
79,1 %.

Loi cam on: Tap thé tic gia xin cam on chuong trinh nghién ciru co ban dinh
huong tmg dung — B6 KH&CN (Hop dong s6: 06/2010/HD-NCCBUD) da ho trg
kinh phi dé thuc hién bai bao nay.
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