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PHAN LAP VA TINH CHE FUCOXANTHIN MOT CAROTENOIT
CO GIA TRI TU RONG NAU KHANH HOA

Tréan Thi Thu Thuy', Nguyén Thi Minh Hing, Trin Qudc Toan, Nguyén Quyét Chién
Vién Hoa hoc, Vién Khoa hoc va Céng nghé Viét Nam

1. MO PAU

Rong bién la san vat cia bién c6 trir lugng ddi dao, tiém 4n nhiéu ich lgi c6 thé khai thac
cho hién tai va tuong lai. Cac loai rong bién cung cip cac thanh phan cé gia tri dinh dudng nhu
protein, carbohydrat, lipit va vitamin. Hon nita ching con chira nhiéu hop chét thién nhién ¢
hoat tinh sinh hoc c6 gia tri, trong d6 c¢6 cac hop chit carotenoit [1].

Trong s khoang 600 hop chit carotenoit tim thiy trong tu nhién, gin déy hop chat
fucoxanthin dugc gioi khoa hoc danh cho nhiéu su quan tam vi tinh nang lam thuc phim bd sung,
nhung trude hét vi nhing phat hién & Nhat Ban vé kha nang chdng bénh béo phi ciia né [2, 3].

Puoc biét fucoxanthin co trong mot sb loai rong niu, dac biét 1a loai rong nau thuc phém
Undaria pinnatifida cia Nhat Ban, chang t6i da tién hanh khao sat mot sb loai rong nau cua Viét
Nam. Trong cong trinh nay ching toi nghién ctru viéc phan lap fucoxanthin tir mgt loai rong niu
thu hoach nam 2008 & thanh phd Nha Trang, Khanh Hoa va nhin dang né bang cic phuong
phap pho.

II. THU'C NGHIEM

Dung mai chiét va xtr ly mau déu thudc loai tinh khiét phén tich, hoidc dugc chung cit lai
trude khi st dung. Dung méi dung cho sac ky long cao 4p thuge loai tinh khiét HPLC (Merck).
Cac hda chét khac déu thudc loai tinh khiét phan tich.

Phd UV-VIS dugc ghi trén quang phd ké GBC Instrument-2855; Phd APCI-MS dugc ghi &
ché do do dién tich duong (positive mode) trén may LC-MS Agilent 1100 series HPLC-DAD
(Agilent Technologles Wilmington, USA); Cac pho NMR dugce ghi trén may Bruker Avance
500 MHz (Puc) véi dung mdi la CDCl; va chit chudn ngi la TMS.

Sic ky ban mong (TLC) dugc tién hanh trén ban Kieselgel 60 Fy54 dé nhdm (Merck KGaA,
Darmstadt, Dic). Sic ky long hiéu ning cao (HPLC) dugc chay trén may LC-MS Agilent 1100
series HPLC-DAD, c{t Zorbax SB-18 (150 x 3mm, Spum).

1. MAu rong niu

Mau rong nau, dugc thu hai tai ving bién Khinh Hoda nim 2008 va phoi kho, do TS Bui
Mmh Ly, Vién truong Vién Nghién ciu va Ung dung Cdng nghé Nha Trang cung cap. C6 hai
mau, mot mau cé dang 14 hep hinh kim, mét mau c6 dang la rong.

2. Xir Iy va chiét nguyén lidu
M5u rong nau khd dugc nra sach, dé rao nudc, nghién nho bang cach déi N, long va nghién
trén ¢bi i-ndc. Sau khi ngdm trong dimethylsulfoxide (DMSO) ¢ nhi¢t d6 phong trong 2-3 phiit,

nguyen liéu duge rua lai 2 lan bang nudc cit va dé rao nude. Ngam va chiét nhiéu lan trong
axeton cho dén khi dich chiét hdu nhu khong con mau. Cd can bét dich chiét (con 1/2 thé tich),
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phan bé lai trong n-hexan/nude. Tach riéng pha hexane, lam kh6 trén Na,SO, va loc. Sau khi cb
can dung méi & nhiét d6 < 40°C, cin chiét thu dugc dugc loc nhanh qua cft MgO/Celite (1/2) dé
loai bét chlorophyll réi dua lén cét sic ky silica gel (hé rua gidi 12 hexan/axeton gradien nong
d6). Phan doan mau vang ddm cé R, = 0,23 (hexan/axeton: 3/1) dugc tach riéng, cb can va tinh
ché trén cot silicagel voi hé dung méi rira giai la hexan/axeton (4/1-2/1). Phén doan c6 chira
fucoxanthin duoc thu hoi khi ty 1é dung méi giai hap 1a 2/1. Sau khi ¢6 can dung méi dudi ép
sudt giam & nhiét d6 < 40°C, fucoxanthin thu dugce duoc két tinh lqi bang cach hoa tan trong mot
luong tdi thiéu axeton, thém hexan vao cho dén khi dung dich van duc va lam lanh dung dich
mét cach tir tir nhiét d6 phong xubng dén -20°C. Pnc: 167-168°C.

UV-VIS (hexan) A, 264, 340, 450 nm.

IR (KBr) Vinsx 3440 (OH), 1929 (allene), 1734 (OAc), 1658 (conj. CO) va 1608 (C=C) cm.

APCI-MS m/z 659,9 [M+H]".

'"H-NMR (500 MHz, CDCJ;) 6 0,95 (3H, s, H-16); 1,03 (3H, s, H-17); 1,06 (3H, s, 17°),
1,21 (3H, s, H-18); 1,34 (3H, s, H-18"); 1,34 (1H, m, H-2 ax); 1,38 (3H, s, H-16"); 1,42 (1H, m,
H-2’ ax); 1,49 (1H, m, H-2 eq); 1,51 (1H, t, J = 12 Hz, H4 ax); 1,78 (1H, dd, H4 ax); 1,80
(3H, s, H-19"); 1,93 (3H, s, H-19); 1,98 (6H, s, H-20, 20°); 1,99 (1H, m, H-2’ eq); 2,03 (3H, s,
H-22%); 2,26-2,33 (2H, m, H4 & 4’ eq); 2,60 &v 3,65 (2x1H, d, J = 18 Hz, H-7); 3,80 (1H, m,
H-3); 5,37 (1H, m, H-3"); 6,04 (1H, s, H-8"); 6,11 (1H, d, J = 11 Hz, H-10’); 6,26 (1H, d, J =
11,5 Hz, H-14%); 6,34 (1H, d, J = 15 Hz, H-12’); 6,40 (1H, d, J = 11,5 Hz, H-14); 6,57 (1H, dd, J
=11; 15 Hz, H-11); 6,60 (1H, dd, J = 11 Hz, H-11"); 6,63 (1H, dd, J = 14; 11,5 Hz, H-15); 6,67
(1H, d, J = 15 Hz, H-12); 6,74 (1H, dd, J = 14; 11,5 Hz, H-15"); 7,14 (1H, d, J= 11 Hz, H-10).

*C-NMR (125 MHz, CDCl;) 6 11,80 (CH,, C-19); 12,73 (CH;, C-20); 12,88 (CH,, C-20°);
13,98 (CH;, C-19°); 21,13 (CH;, C-18); 21,37 (CH;, C-22°); 25,01 (CH;, C-16); 28,11 (CH,, C-
17); 29,18 (CH;, C-16’); 31,23 (CH,, C-18"); 32,06 (CH;, C-177); 35,14 (C, C-1); 35,75 (C, C-
17); 40,80 (CH,, C-7); 41,65 (CH,, C-4); 45,26 (CH,, C-4’); 45,44 (CH,, C-2"); 47,09 (CH,, C-
2); 64,25 (CH, C-3); 66,16 (C, C-5); 67,11 (C, C-6); 68,05 (CH, C3’); 72,62 (C, C-5°); 103,35
(CH, C-8"); 117,51 (C, C-6%); 123,36 (CH, C-11); 125,67 (CH, C-11"); 128,50 (CH, C-10");
129,40 (CH, C-15); 132,14 (CH, C-14"); 132,48 (CH, C-15"); 132,52 (C, C-9°); 134,52 (C, C-9);
135,39 (C, C-13); 136,61 (CH, C-14); 137,07 (CH, C-12°); 138,04 (C, C-13"); 139,07 (CH, C-
10); 145,01 (CH, C-12); 170,43 (C=0, C-21"); 197,86 (C=0, C-8); 202,35 (=C=, C-7").

III. KET QUA VA THAO LUAN

1. Chiét tach va tinh ché fucoxanthin

_ Nam 2008, ching t6i nhén duorc~hai mau rong ndu thu hoach & viing bién Khanh Hoa, mot
mau c6 dang 14 hep hinh kim, m§t mau ¢6 dang |4 rong. Dé phat hién su c6 mit clia carotenoit,
cac mau dugc chiét xuat thir vdi cac dung méi khac nhau, dich chiét dugc kiém tra bing sic ky
ban mong, cac carotenqit dgqc nhén biét trén ban mdng bdi mau séc tu nhién, su hién mau dudi
den UV, va sy hién mau bang thude thir ceri sunphat. Két qua cho thiy, chi khi str dung dung
m’61 chi;‘:t 1a DMSO két horp~vc'7i axeton chiing t6i m&i phat hién théy su ¢6 mit cia mot lugng
dang ké carotenoit trong mau rong néu la rong, thanh phén chu yéu l1a fucoxanthin. Luong
carotenoit phat hién thay trong mau 1a hep, hinh kim thap hon nhiéu. Vi thé, miu rong ndu 14
rong dugc sir dung Iam nguyén liéu dé chiét tach fucoxanthin.

Qué trinh chjét mau rong né’u nhu dugec mé ta trong ph?m thyc nghiém cho dich chiét
c?roten01t thé. Tiép theo, dich chiét duge cb Jai rdi phén bd trong n-hexan/nudc, cdc carotenoit
tap trung trong pha hexan. Sau khi ¢ can dung méi & nhiét d6 < 40°C, can chiét thu duoc dugc
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loc nhanh qua cot MgO/Celite (1/2) dé loai bot chlorophyll roi dua 1én ot sac ky silica gel (hé
rira giai l1a hexan/axeton, gradient néng d6). Phan doan mau vang dam cé Ry = 0,23
(hexan/axeton 3:1) duoc tach riéng, ¢ can va tinh ché trén cot silicagel v&i hé dung méi rira giai
1a hexan/axeton (ché d6 gradient 4/1 - 2/1). Phan doan c6 chira fucoxanthin dugc thu hdi khi ty
1¢ dung moi giai hdp 1a 2/1. Fucoxanthin th dugc két tinh lai trong hexan/axeton, két qua thu
dugc tinh thé hinh kim, méau vang, dnc. 167-168°C.

2. Nhin dang fucoxanthin bing cic phwong phap phé

Fucoxanthin 1a mdt hop chit carotenoit, c6 cong thirc phan tir 1a CyHssOs, tén hé théng 12
(3S,3'S,5R,5'R,685,6R)-3'-(acetyloxy)-6',7'-didehydro-5,6-epoxy-5,5',6,6',7,8-hexahydro-3,5'-
dihydroxy-8-oxo-B,B-carotene. Fucoxanthin c6 cing khung cdu triic v&i cac carotenoit [-
caroten, lutein, zeaxanthin, astaxanthin, ..., dic trumg boi hai vong 1,1,5-trimethylcyclohexan
gin & hai diu cia mét mach ho gdm 4 don vi isopren ndi lién tiép vai nhau theo kiéu dudi - dau
- dudi - dudi - du - dudi. Ngoai hé polyen lién hop ctia mach h, fucoxanthin ¢6 céc yéu té cAu
trac dac trung la lién két epoxy giita C-5 va C-6, lién két allen giita C-7', C-6' va C-8'. Cac yéu
t6 cdu triic khac 1a: hai nhém OH & C-3 va C-5', mdt nhém C=0 & C-8, va mét nhém acetoxy &
C-3'. Fucoxanthin c¢6 5 cacbon bt ddi & C-3, 3', -5, -5', -6, va mdt trung tam chiral o C-6', -7', -8'
xung quanh lién két allen. Hop chit lutein c6 nhiéu yéu t cAu triic phi hop véi fucoxanthin, cé
thé dung dé so sanh khi giai cau tric.

Astaxanthin

Pé nhan dang fucoxanthin thu dugc, chung t6i ghi cac pho UV, MS, 1D va 2D NMR. Két
qua ghi phd dugc trinh bay trén céc hinh: Hinh 1 (phd UV), Hinh 2 (ph6 EI-MS), Hinh 3 (ph$
'H NMR), Hinh 4 (phd "°C NMR), Hinh 5 (ph6 COSY), Hinh 6 (ph6 HMBC).
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Hinh 1. Phd UV cua méu fucoxanthin thu Hinh 2. Phd MS clia méu fucoxanthin thu
dwerc. dwec.
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Hinh 3. Phd 1H NMR (500 MHz, CDCI3) ciia mau fucoxanthin thu dweec.
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Hinh 4. Ph6 13C NMR (125 MHz, CDCI3) ctia miu fucoxanthin thu dwegc.
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Hinh 5. Phé COSY cua mau fucoxanthin thu dwec.
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Hinh 6. Phd HMBC cua mau fucoxanthin thu dwerc.

Két qua gan phd NMR duge trinh bay trén bang 1. Cac dir kién phd thu dugce phi hop véi
cac dir kién d3a dugc cdng bo [4, 5, 6, 7, 8].

Bang 1. S6 liéu phd 1H NMR (500 MHz) va 13C NMR cua Fucoxanthin trong CDCI3

c 5 (J=Hz) 8¢ c 51 (J=Hz) 3¢
1 c 3514 | 1 c 35,75
2 | CH; 1,34m (ax) &1,49m (eq) 47,09 2 CH, 1,42m (ax) & 1,99m (eq) 45,44
3| CH 3,80m 6425 | 3 | CH 5,37m 68,05
4 | CHy | 1,78 dd (ax) & 2,33m (eq) 4165 | 4 | CH; |1,51t(12,ax) & 2,33m (eq) | 45,26
5| C 66,16 | 5' c 72,62
6| C 6711 | 6 c 117,51
7 | CHy 2,60 & 3,65d (18) 40,80 | 7 c 202,35
8 | c=0 197,86 | 8 | CH 103,35
9| C 13452 | @ c 132,52
10| CH 7.14 d (11) 139,07 | 10" | CH 6,11d (11) 128,50
11| CH 6,57 dd (11; 15) 123,36 | 11" | CH 6,60 dd (11) 125,67 |
12| CH 6,67 (15) 14501 | 12° | CH 6,34 (15) 137,07
13| C 13539 | 13 | C 138,04
14| CH 6,40 d (11,5) 136,61 | 14' | CH 6,26 d (11,5) 132,14
15 | CH 6.63 (11,5; 14) 12940 | 15 | CH 6,74 (11,5; 14) 132,48
16 | CHs 0,95s 25,01 | 16' | CHs 1,38s 29,18
17 | CHs 1,03 s 2811 | 17" | CHs 1,06 s 32,06
18 | CHs 1,21s 21,13 | 18" | CHa 1,34s 3123
19 | CHs 193s 11,80 | 19° | CHs, 1,80s 13,98
20 | CH, 1,98s 12,73 | 20" | CHs, 1,98s 12,88
21’ Cc=0 170,3
22" | CHs 2,035 21,37
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_ Tu liéu khoa hoc cho biét fucoxanthin la chat méu di kém trong thé luc lap cua rong nau va
hau hét cac loai tao heterokont, lam cho ching c¢6 mau niu va xanh 14 ciy tham. Fucoxanthin 1a
mdt hop chét thién nhién c6 tiém nang (mg dung vi ¢6 nhiéu hoat tinh dang chua y. Gidng nhu
mét s6 carotenoit khéc, fucoxanthin c6 hoat tinh chong oxi héda [9]. Péi véi bénh ung thu, mét
s6 nghlen ciru cho thiy fucoxanthin xiic tién c6 hidu qua qua trinh apoptosis trong cac té bao
bach cau va ung thu rudt két [10, 117, uc ché manh qua trinh ting trucmg cla céc té bao ung thu
tuyén tién liét [12]. Cac nghién cuu vé su chuyen hoéa va tinh chét dinh dudng trén chudt cua
truong DH Hokkaido cho thiy fucoxanthin xiic tién qua trinh "dbt chay" chét béo trong cac té
bao m& ciia md adipose nhé co ché ting cudmg biéu hién cia enzym thermogenin thyc hién qua
trinh sinh nhiét [2]. Hoat tinh nay lién quan chit ché véi sur ¢4 mit cia nhém allen trong ciu tric
cua fucoxanthin. Mgt nghién ciru gan day trén chuét cho théy, thirc an c6 bd sung 0,1 va 0,2%
fucoxanthin 1am cho glucose trong mau va lugng mé m& tring (WAT) khoang bung giam r6 rét
[13]. Chia khéa cho céc hoat tinh nay cua fucoxanthin 12 kha ning xuc tién UCP1, diéu hoa
PPARY va B;-AR trong WAT, ciing nhur tiét ché cac adipokine nhu TNF-a. [9].

Trong mot sb cong trinh nghién ciru trude day, ching tdi da nghién ciru astaxanthin va mét
sd carotenoit khac trong hai san cua Viét Nam [14, 15]. V&i viéc phan lap dugc fucoxanthin tr
rong nau, chung téi hy vong dong gép thém duge mot phin cho vig¢e nghién ciru khai thac nguon
hop chit thién nhién c6 gia tri ndy. Ching t6i ciing mong mudn tlep tuc viéc nghién ciru dé tim
ra fucoxanthin v&i ham luong cao trong cac loai rong niu va rong bién khac cia Viét Nam, cling
nhu xay dyng duoc cac phurong phap phan tich chinh xac va tién Igi d&é dinh lugng ching trong
nguyén liéu.

Loi cam on: Céc tac gia chan thanh cam on TS Bui Minh Ly va cac cfng su cua Vién
Nghién ciru va Ung dung Céng nghé Nha Trang di thu thip va cung cAp cac miu rong niu
Khanh Hoa. Cong trinh nay duge thuc hién véi sy hd trg tai chinh cua Hoi ddng khoa hoc tyr
nhién.
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SEGREGATING AND REFINING FUCOXANTHIN - A VALUEABLE
CAROTENOIT FROM PHAEOPHYTE IN KHANH HOA PROVINCE

Tran Thi Thu Thuy, Nguyen Thi Minh Hang, Tran Quoc Toan, Nguyen Quyet Chien
SUMMARY

From a species of brown seaweed collected in the sea of province Khanh-Hoa of Vietnam .
fucoxanthin has been isolated, purified and characterized by UV, MS, 1D and 2D NMR
spectroscopy.

Key words. fucoxanthin, brownseaweed, Khanh-Hoa Vietnam.



