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Thanh phin héa hoc va céu triic ciia carrageenan tach chiét tir rong
Eucheuma denticulatum, mot loai rong Sun Gai, thu thap tai bién Nha
Trang duoc xac dinh chil yéu bang phuong phap phd cong hudng tir hat
nhan NMR va tan xa 4nh sang LS. Két qua chi ra ring mau carrageenan
nghién ctru 1a 1-carrageenan, cAu triic hoa hoc ctiia mot disacarit ciia nd
la (-(1-3)-D- galactose-4-sulfate va (-(1-4)-3,6-anhydro-D-galactose-2
sulfate.

STRUCTURE OF CARRAGEENAN FROM EUCHEUMA

DENTICULATUM

'Thanh Thi Thu Thuy, Tran Thi Thanh Van,
*Bui Minh Ly, “Pham Duc Thinh

"Institute of Chemistry, 18 Hoang Quoc Viet St., Cau Giay, Hanoi

Abstract

1. MO PAU

*Institute of Technological Research and Application,
02 Hung Vuong St., Nhatrang city, Vietnam

Chemical composition and structure of the carrageenan from Eucheuma
denticulatum is examined mainly by mean of nuclear magnetic
resonance (NMR) and light scattering (LS). The results show that the
carrageenan from Eucheuma denticulatum is 1-carrageenan with the
chemical structure of one disacarit as (-(1-3)-D- galactose-4-sulfate and
(-(1-4)-3,6-anhydro-D-galactose-2 sulfate.

Carrageenan 1a polyssacharide co trong cac loai rong bién, trong tu nhién
chung ton tai 3 loai chinh kappa (), iota (1) va lambda (X). Do tinh khong doc
va cac tinh chat vat 1y ciing nhu hoa hoc dang chii ¥ ma carrageenan duoc sir
dung rat nhiéu trong céc linh vuc khac nhau nhu cong nghiép thuc pham, duoc
pham va héa my pham (Tye, 1989; Zablackis va G.A.Santos, 1986). Céc tinh
chat vat 1y, hoéa hoc ciing nhu cac tmg dung thuc té ctia 3 loai carrageenan nay
1a khac nhau. Vi du, « - va 1-carrageenan c6 kha ning tao gel rat cao nhung A-
carrageenan lai khong tao gel trong bat ky diéu kién nao.
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Vé6i myc dinh 13 nghién ctru ciu tric ciia cac loai carrageenan cé trong
cac loai rong & bién Viét Nam nham gép phan dinh huéng cho viéc khai thac
va str dung ngudn rong bién cia Viét Nam. Trong cac bai bao trudc (Thanh
T.T. Thay, va cs., 2004; Thanh T.T.Thuy va Tran T.T. Thuy, 2006), ching t6i
dd dua ra qui trinh chiét tach, lam sach va xac dinh céu trac cua mot loai
carrageenan cO trong rong blen d6 Kappaphycus alvarezii thu duge tir bién
Ninh Thuan, két qua chi ra rang loai carrageenan c6 trong loai Kappaphycus
alvarezii 1a k-carrageenan. Trong bai bao nay cau tric hoa hoc ciia mot loai
carrageenan co trong lodi rong Eucheuma denticulatum thu thap tai bién Nha
Trang s& dugc nghién ciru bang phd NMR va LS.

II. PHUONG PHAP NGHIEN CUU
1. Chiét tich, 1am sach

Tét ca cac hoa chat duogc st dung thudc loai tinh khiét phan tich ctia hang
Merck. Trudc tién, mau rong bién duoc ria sach, séy kho, nghién nhé roi ngam
vao trong nude cét. Sau khi duoc khudy va dun & 95°C trong 3 gid, dung dich
duoc loc dudi ap suét cao. Nudce loc duge cd dic roi két tua béng con thu duoc
mau carrageenan tho.

Tiép theo, mau thé dugc hoa tan trong nude cit véi nong do khoang
0,1% & nhiét d6 70°C kém theo khudy manh. Dung dich duoc loc bang may ly
tam v6i mang loc ¢6 kich thuéc 16 1,2 pm. Nude loc duge tron voi dung dich
KCl 3M véi ty 1& 10:1 vé thé tich va dwgc 1am lanh 1 gid bang da vun.
Carrageenan s& két tna lai trong dung dich nay va mudi KCI duoc loai bang
cach rira mau vé6i con 80%. Sau d6 miu dugc sdy kho trong may hit am dén
trong lwong khong doi.

Mau carrageenan thu dugc bang cach trén duoc hoa tan trong nude cat va
cho di qua cot trao d6i ion (Amberlite IR 120 H+). Nudc rira dugc trung hoa
ngay lap tirc bang dung dich NaOH 0,1M va sau d6 1am khé lanh trong chan
khong thu dugc carrageenan c6 dg sach cao, mau nay dugc dung cho tat ca cac
phép phan tich.

2. Phan tich thanh phin héa hoc

Ham luong sulfate trong mau duoc xac dinh theo phuong phéap cua Terho va
Hartiala (1971) thanh phan duong xéac dinh theo phuong phap cua Stevenson
va Furneaux (1991) va phan tich bang phuong phap sic ky khi trén may
17AAFW voi detector FID (GC-FID).
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3. Phé cong huéng tir hat nhan NMR

Phé 13C NMR duoc do & nhiét d6 80°C véi dung méi D20 trén may Bruker
AVANCE 500MHz cta Vién Hoéa hoc. Acetone dugc sur dung lam chat chuan
noi.

4. Tan xa anh sang LS

Phép do LS tién hanh trén may ALV 5000 tai Pai hoc cong ngh¢ Kyoto (Nhat
Ban). Ngudn sang dung trong phép do sinh ra tir may phat laser khi He-Ne véi
budc song (A= 632,8 nm. Ong chtra mau dugc nhung vio trong toluene giir &
nhiét do 20°C-25°C. Bién ddi chiét suit cua dung dich theo néng do dn/dc duoc
do trén may Brice-Phoenix cling tai budc song (A = 632,8 nm. Phuong phap
cua Zimm (Burchard, 1994) dugc st dung dé xac dinh ban kinh hoi chuyén Rg
(radius of gyration), ban kinh thuy dong hoc Rh (hydrodynamic radius) va
trong luong phan tir trung binh Mw. Gi4 tri (x4c dinh boi ty sé Rg/Rh 1a mot
thong s6 cdu tric, nd cho biét cau hinh ciia chat trong dung dich 13 ¢ dang hinh
cau, soi hay que xodn) (Burchard, 1994).

III. KET QUA VA THAO LUAN

Céu trac hoa hoc cuia 1-carrageenan dugc khing dinh bang phuong phap 13C
NMR. Phé dugc dua ra trén hinh 1, d6 chuyén dich hoa hoc chi ra trong bang
1. Vach phd tai 92,7ppm dugc gan cho cacbon anomeric va duoc coi nhu ving
“van tay” cua 1-carrageenan. Mit khac, trong cdc mau i-carrageenan thuong
xuét hién mot ham luong nho cua p-carrageenan, tuy nhién trong phd khong
thdy xuat hién vach dic trung tai 95,1ppm cua p-carrageenan (Miller va Blunt,
2000; Thuy Thanh va cs., 2002).. Do vay c6 thé két luan rang mau thu duogc 1a
1-carrageenan. Ciu trac héa hoc 1y tuong ctia mot don vi dissacharide dua ra
trong hinh 2.

10 105 100 A 80 8 20 7 70 £t £ ppm

Hinh 1. Phé 13C-NMR cuia méu carrageenan nghién ciru
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Két qua phan tich thanh phan duong cua loai carrageenan nay dugc dua

ra trong bang 2.

. Két qua phan tich ham luong duong cho thdy gal va angal 13 2 thanh
phén duodng chu yéu cd trong polysaccharide nay. Tuy nhién ty 1¢ gal: angal =

2,02:1,0 14 cao hon nhiéu so vdi ty 1€ 1:1 cta galactan tao thanh tir cac

disaccharide cé cau triic Iy tudng duoc cho trén hinh 1. Diéu niy chimg t6 rang
t-carrageenan dang dugc nghién ctru c6 cau trac hoa hoc phirc tap hon c6 thé 1a
luan phién cua 2 goc galactose va 1 gdc anhydrogalactose.
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Hinh 2. Ciu tric hoa hoc 1y tudong ctia mot dissacharide ciia 1-carrageenan

Bang 1. Két qua phan tich phd 13C NMR

Vi tri c1 Cc2 C3 c4 C5 C6
a-(1-3)-D-galactose-4-sulfate 102, 704 | 777 | 727 | 754 | 619
B-(1-4)-3,6-anhydro-D-galactose- 8 254 | 784 | 789 | 774 | 700
2-sulfate 92,7 ’ ’ ’ ’ ’
Béng 2. Két qua phén tich thanh phan dudng
Thanh phan dwéng (%mol)

Galactose (gal) 65,5

3,6 anhydrogalactose (angal) 30

6-O methyl galactose 0,4

Xylose 3,7

Glucose 0,4
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Pé xac dinh trong luong phan tir va cac thong s6 ciu trac Rg, Rh cua
mAu carrageenan nham khao sat ciu hinh cta no trong dung dich nudc, ching
t6i sir dung phuong phap tan xa anh sang. Két qua dugc dua ra trong bang 3.

Bang 3. Két qua ctia phép do LS

Néng 46 mubi dn/dc Mw x 107 Rq R p
IMol.I" Imlg™ Igmol™ Inm Inm | (=R4/Ry)
0,1M NaCl 0,122 566 76,5 29,1 2,6

Trong luwong phan tir trung binh cia i-carrageenan tach tir tao bién
Eucheuma denticulatum thu thap tai bién Nha Trang 13 566x103, trong luong
phan tir clia 1-carrageenan cua hing Merck duoc do trong cung mot diéu kién
thyc nghiém la 543x103 (Thuy Thanh va cs., 2002). Nhu vdy, i1-carrageenan
thu duoc tir tao bién ¢ ving bién Nha Trang c6 trong lugng phan tu xap xi nhu
miu cia hing Merck. Thong sd cdu trac (= 2,6 ching to rang miu -
carrageenan nghién ciru ¢6 cau hinh dang que xoin (Burchard, 1994).

IV. KET LUAN

Loai carrageenan c6 trong tao bién d6 Eucheuma denticulatum thu thap tai
ving bién Nha Trang 1a 1-carrageenan. Cau tric héa hoc ctia mot dissacharide
cua no la (-(1-3)-D-galactose-4-sulfate va (-(1-4)-3,6-anhydro-D-galactose-2-
sulfate, trong dung dich nuéc né ¢ cu hinh dang que xoén.
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