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Sang ché ciing dé cip dén fucoidan trong lwong phén tir thip thu dugc tir quy trinh nay.

Fucoidan trong luong phén tir thap nay co hoat tinh cao hon so v6i fucoidan tu nhién va co

tiém ning 16n dé ung dung san xuit thuc pham chirc ning va thuc pham bd sung cho

nguoi.
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Linh vuce ky thuat dwoc dé cap

Sang ché dé cap dén quy trinh chiét tach fucoidan trong luwong phan tir thip tir
rong niu st dung chét 16ng ion. Fucoidan trong lugng phan tir thip thu dugc tir quy
trinh theo sang ché ¢6 hoat tinh cao hon so véi fucoidan tu nhién va c6 tiém ning

16n dé ing dung san xuét thyc pham chitc néng, thuc phdm bd sung cho nguoi.
Tinh trang k¥ thuit ciia sing ché

Rong bién hay rong be hay cd bién 1 loai thyc vat sinh sbng & bién, thudc
nhém rong bién. Rong bién c6 thé sdng & ca hai mdi trudng nude mén va nude lo,
ching moc trén céc ran san ho hodc trén cac vach da, hodc ¢ thé moc dudi ting
nuée siu véi didu kién c6 4nh séng mit trdi chiéu téi dé quang hop. Trén thé gioi,
cac nha khoa hoc d3 xac dinh dugc khodng 10.000 loai rong bién, chia thanh 3
nganh dya vao sic t6 cua ching (Carpenter, K.E.; Niem, V.H. (1998),Vol. 1.
Rome, FAO, 1-686),bao gdm: Rong do khoang 6.500 loai; Rong nau khoang 1.800
loai; Rong luc khoang 1.500 loai. Thanh phan héa hoc ciia rong bién bao gbdm lipid,
protein, peptit, polysacarit, carotenoid, cac hop chat phenolic, alkaloid,...Cac nghién
clru vé gia tri dinh dudng cla rong bién (Berna Kiling, Semra Cirik, Gamze Turan,
et al. (2013). Food Industry, Edited by Innocenzo Muzzalupok; Ruperes, P.(2002),
Food Chemistry, 79, pp. 23-26) cho thdy rong bién rét giau dudng chét. Ngoai
thanh phan dam cao, rong bién con chtra rat nhidu khoang chét, cac yéu t6 vi luong

trong do ndi bat 12 iod, cic vitamin A, E, C, B12, B1 va chit xo.

Fucoidan 12 mdt polysacarit sulfat hoa ndm trong thanh té bao cia rong niu.

Trong rong nau, fucoidan chiém ham luong khoang 0,6 - 8% trong lugng khd phu
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thudc vao loai rong, vi tri dia 1y noi rong sinh truéng, thdi gian thu hoach rong va
dic biét vao phwong phép chiét tich. P& chiét duoc fucoidan thi cin phai pha vo
thanh & bao rong nau. Hién nay c6 thé chia cac phuong phap chibt tich fucoidan
thanh 2 loai: i) Phuong phap truyén thdng: Chiét bang nudc néng hoic axit (Olesya
S. V., Svetlana P. E, Tatyana N. Z. (2011), Carbohydrate Research. 346, pp.2769-
2776; Seng Joe Lim, Wan Mustapha Wan Aida, Editor(s): Jayachandran
Venkatesan, Sukumaran Anil, Se-Kwon Kim, Elsevier, 2017, pp.27-46), da cb cac
cong bd séng ché cia Nga (WO 2005/014657), M§ (US6573250B2), chau Au
(EP0645143A1) lién quan dén chiét tach fucoidan bing phuong phap nay. Uu diém
cta phuong phép nay 1a don gian, dé thyc hién, tuy nhién, né cing c6 nhidu han ché
nhu thoi gian chiét thuong kéo dai téi 5 gi0) va/hodc & nhiét d6 kha cao 85+90°C.
ii) Phuong phép hién dai: Chiét bing enzym (Thuan T. Nguyen, Maria D.
Mikkelsen, Vy H. N. Tran, et al. (2020),Mar. Drugs, 18, 296) hay ¢6 su hd trg cia
song si€u am (My Phan, Sung Vo, Tran Dat et al. (2020), ChemistrySelect. 5.
pp-4371-4380), vi séng (Rodriguez-JassoRosa, Mussatto Solange, Pastrana Lorenzo
et al. (2011). Carbohydrate Polymers. 86, pp. 1137-1144). C4c phuong phép trén c6
uu diém hon so v6i phuong phép chiét nude thong thudng 1a 1im giam thoi gian
chiét, dung méi chiét, ciing nhw nhiét do chiét va dat hiéu suét cao hon (Dobringié
A, Balbino S, Zori¢ Z, et al. (2020). Mar Drugs. 18(3), 168). Tuy vay, han ché cia
phuong phép nay 14 phai sir dung loai enzym phu hop dé chiét, néu ding su hd tro
song siéu am hay vi song thi ngoai doi héi thiét bi chuyén dung thi viéc chiét tach
trong thoi gian dai c6 thé pha v& cu tric cta fucoidan 1am anh huong dén hoat tinh
sinh hoc va kha ning ng dung cua fucoidan. Chét 16ng ion 14 mdt loai mudi néng
chay ¢ nhiét do thudng. Ching dugc xem nhu 13 cic “dung méi xanh” tiém nang
bdi c6 4p suat hoi khong dang ké, khi so sanh véi cac dung méi hitu co dé bay hoi,
va do do, hién dugc chi trong nghién ciru ing dung trong héa hoc xanh va cong
nghé sach (Endres F. and AbedinS.Z.E., Physical Chemistry Chemical Physics,
2006, 8, pp.2101-2116). Chét 16ng ion da dugc st dung nhu 14 dung moéi hitu co
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ding dé tich va lam sach cdc cht khéc nhau nhu axit béo tir ddu ddu nanh, axit
shikimic tir 14 cdy Ginkgo biloba, lacton ti Ligusticum chuanxiong, tanin tir thuc
vat (Manic M.S., Visak V.N., Ponte M.N.D. et al. (2011), AIChE Journals, 57, pp.
1377-1355; Usuki T., Yasuda N., Fujita M.Y et al. (2011), Chemical
Communication, 47, pp. 10560-10562; Chowdhury S.A., Vijayaraghavan R. and
MacFarlane D.R. (2010), Green Chemistry, 12, pp.1023-1028). Khéng chi c6 kha
ning tach chiét cac chit xenluloza, hemixenluloza va lignin tir gd ma chat 16ng ion
cling d3 dugc st dung dé tach chiét thanh cong mét sd loai polyme sinh hoc
(keratin, pectin, chitin vd suberin) tir cc ngudn khéc nhau (Wang Y.X. and Cao
X.J. (2012),Process Biochemistry, 47, pp. 896-899; Qin Y., Lu X., Sun N. et al.
(2010), Green Chemistry, 12, pp.968-971). Trong vai nim tr& lai day da cb cac
nghién ciru ban dau vé sir dung chét long ion dé tich mot sé hop chét c6 gid tr tir
rong bién. Pic bi€t 1a nghién ctu cia nhém tic gia Nhit Béan (Fujita K.,
Kobayanshi D., Nakamura N. et al. (2013). Enzyme Microbial Technology, 52,
pp.199-202) da x4c nhan kha niang hoa tan rong bién bang chét léng ion ma khéng
can cung cAp nhiét d4 mo ra kha ning Umg dung chit 1ong ion trong ché bién rong
bién. Sang ché ndy lién quan dén st dung chit 16ng ion trong chiét tach fucoidan tir
rong nau, ting dugc hiu sut chiét tach. Pay 13 1an diu tién chét léng ion duogc st

dung trong quy trinh chiét tich fucoidan tir rong nau.

Fucoidan c6 hoat tinh sinh hoc rat phong pht, n6 c6 nhidu hoat tinh sinh hoc
qui bau nhu hoat tinh chéng khéi u, hoat tinh chéng oxy hoéa, hoat tinh khang
khuén, khang nim, chéng dong ty mau va hoat tinh chéng lai cac virut nhu HIV
(Anastyuk S.D., Shevchenko N.M., Dmitrenok P.S. et al. (2012). Carbohydr.
Polym,87, pp.186—194; Baba M., Snoeck R., Pauwels R. et al. (1988). Antimicrob
Agents Chemother 32, pp.1742- 1745). Ngoai ra, fucoidan con duge mé ta cé nhidu
tac dung sinh hoc ly thi khac nhu tic dung ha cholesterol, gidm m& mau, giam

LDL-cholesterol, triglycerit méu, ting HDL-cholesterol, ¢ ché mién dich nén c¢o
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thé sir dung fucoidan trong cac truong hop ghép phu tang ... (Huang L., Wen K.,
Gao X. et al. (2010). Pharm Biol, 48, pp.422-426; Aisa Y., MiyakawaY., Nakazato
T., et al(2005). Am J. Hematol 78, pp.7-14; Maruyama H., Tamauchi
H., Hashimoto M.et al.(2003). In vivo, 17(3), pp.245-249). Fucoidan 1am ting kha
ning sn xuét cic dang interleukin va interferon duoc tiét ra nhd céc t& bao midn
dich giéng t€ bao T. Noi cach khéc, fucoidan ting cudng viée san xuit interleukin
va interferon, kich hoat c4c t& bao min dich khac nhau (T cells, NK cells va
macrophage-dai thyc bao) can thiét dé phong nhiém khuin va bénh tit. Fucoidan
tim thdy trong rong niu 1am ting dang ké viéc san xudt mot chit duoc goi IT-IGF
hodc HGF. Phong thi nghiém nghién ctru Céng nghé sinh hoc & Nhat, d3 nghién
clru ciu tao xo cla mot vai loai rong, trong khi tién hanh cac nghién ctru ndy ho da
phat hién ra rang F-fucoidan tim thdy trong nhiéu loai rong nau c6 thé 1am ting
déng ké viéc san xut HGF. HGF 12 mot cytokin rat dic biét, né 1a mot protein 1am
chdm qu4 trinh 140 héa, khong chi kich thich viéc téi tao céc t& bao gan ma ddng
thoi con ting cudng viée san xuét cc té bao da, t& bao co tim, sun. C4c nghién ciru
cho théy HGF thyc hién mot t6 hop rng cac chirc ning sinh héa va duge coi 1a
quan trong dé tao thanh seo va phuc hdi cic mé co thé. HGF c6 thé ngan chan viém
gan, diéu tri xo gan, liét gan, xo hda phéi va lam chdm qua trinh gia hoa. Két qua
nghién ctu ciing cho thiy, fucoidan c6 tic dung thic day céc té bao ung thu ty chét
theo chuong trinh (apoptosis) va tiéu diét cac khdi u dai thuc bao. Mbét sb fucoidan,
ddc biét 1a fucoidan tir loai rong Fucus vesiculosus c6 thé ¢ ché hinh thanh mach
mé&u méi bang cach gin cac yéu t6 ting truéng ndi m6 mach mau va yéu td ting
truéng nguyén bao sgi co ban véi cac thy thé twong tmg cia n6 (Fitton J. H. (2011).
Mar. Drugs, 9, pp.1731-1760). Ngoai ra, nghién ctru sdu hon di phat hién fucoidan
¢6 kha ning ngin chin mét s loai viém nguy hiém xuét hién trong mang ndo, mot
bién ching nguy hiém ctia viém do virus va vi khun. Phat hién ndy cing nhing
nghién ctru khac @3 chi ra rang fucoidan 1am duoc nhitng viéc ma it thudc ndo c6

thé ¢6 cdng dung nhu viy, d6 13 diét vi khuin trong khi d6 lai ting cudng hé mién
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dich (Marudhupandi T., Kumar T.T.A. et al, (2013), International Current
Pharmaceutical Journal, 2(10), pp.156-158). Nhitng nghién ctru trong subt thap nién
vira qua d3 dua ra s6 luong 16n bing ching khoa hoc vé& nhitng 1oi ich strc khée cuia
fucoidan, md ra nhitng co hoi tiém ning cho nganh cong nghiép dugce phim, thuc

phidm dinh dudng, m§ phdm va thyc phim chuc ning.

Tuy nhién, sy hdp thu cac polysacarit néi chung va fucoidan néi riéng hién nay
vaAn con 12 mdt vin dé gy tranh cii. Fucoidan ty nhién c6 trong lugng phén tir 16n
va chu triic khong gian phtrc tap, rit kho dé x4c dinh chinh x4c chu tric hoa hoc va
cac nghién ciru dinh lugng hién nay van con khé khin, do viy cén tré viéc phat
trién cta fucoidan thanh thuc. Cac nghién ctu trén thé gi6i cho thdy fucoidan
trong luong phén tir thip c6 thé c6 hoat tinh cao hon va d& hép thu hon khi di vao
co thé ngudi. Fucoidan trong lugng phén tir thip thu dwoc tir Ascophyllum nodosum
bang thuy phan axit c6 khéi Iwong 12 3.090 Da, c6 hoat tinh chéng dong tu mau cao
hon méu ty nhién (Marais M.F. and Joseleau J.P. (2001). Carbohydrate Research,
336 (2), pp. 155-159). Cac nghién ctu vé fucoidan tir rong niu Laminaria
Japonica(Li, D.Y.; Xu, Z.; Huang, L.M.; et al. (2001). Food Sci.,22,pp.92-95; Li
D.Y.; Xu Z.; Zhang S.H. (1999). Food Sci.,20, pp. 45-46; Fu X.Y.; Xue C.H.; Ning
Y et.al (2004). J. OceanUniv. Qingdao,34,pp.560-564) cho thdy fucoidan véi trong
lwgng phan tir thip (Mw = 8.000 Da) c6 kha ning lam giam rd rét lipid mau cua
chudt thi nghiém so véi fucoidan tu nhién. Fucoidan oligosacarit cho théy tac dung
ha huyét ap tot trén chudt huyét 4p cao. Yang va cong sy (Chen Yang, Donghwa
Chung, Il-Shik Shin, et al.(2008), International Journal of Biological
Macromolecules, 43, pp. 433-437) d4 nghién ciru anh hudng cla trong luong phén
tir ctia fucoidan tir Undaria pinnatifida d&n hoat tinh chéng ung thu, két qua cho
thdy khi gidm trong lugng phan tir béng cach thity phan véi axit thi hoat tinh chdng
ung thu ting 1én 75,9%. US 20080089941 Al da dé& cap dén thuy phan fucoidan
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nhim tao fucoidan trong luong phén tir thép dé st dung nhu mdt chéat bd sung cho

che d6 dn uong hodc sir dung nhu mot san pham chim séc da.

So v6i cdc nude ving Pong Nam A, Viét Nam c6 ngudn rong bién da dang va
phong phii véi tong s§ gin 1000 loai, trong d6 khodng 250 loai rong nau phén b
rong khap ven bién va céc ddo véi san lugng khai thac wdce tinh dat khoang 10.000
tAn twoi/nim. Mirc dd khai thac hang nam chi dat khoang 2 - 5% trit lugng tu nhién,
ndm ndo khai théc nhiéu nhit méi chi dat 25 - 30%. (Huynh Q. N and Nguyen H.
D. (1998) The seaweed resources of Vietnam, A.T Critchley, M. Ohno. Seaweed
resources of the World. pp.62-69; Tu Van Nguyen, Nhu Hau Le, Showe-Mei Lin et
al. Botanica Marina (2013), 56(3), pp.207-227). Do d6, dé c6 thé sir dung mét cach
hiéu qua ngudn tai nguyén rong bién cta Viét Nam, cin phai ¢ cic nghién ctru v&
fucoidan trén d6i twong rong sinh trudng & cac khu vuyc sinh thai khic nhau cua

bién Viét Nam.

Hién nay Viét Nam da c6 nhiéu nghién ctru vé& chiét tich cling nhu dénh gia
kha nang Gng dung lam duoc phém cta fucoidan, c6 mot sb san phém fucoidan
thuong mai da dua ra thi truong. Vi dy, cc san phém thuc phém chic nang ma
thanh phan ¢6 fucoidan ty nhién chiét tach tir rong néu hé tro didu tri ung thw dya
trén két qua nghién ciru cta Vién Nghién ctru va Ung dung Céng nghé Nha Trang-
Vién Han Lam KHCN Viét Nam va Vién Khoa hoc V4t liéu-Vién Han 14m Khoa
hoc va Cong nghé Viét Nam.Tuy nhién, cho dén nay chua c6 nghién ctu vé
fucoidan trong lwong phan tir thip dinh huéng lam thyuc pham chirc ning trén déi
tugng rong bién Viét Nam. Két qué 13 chua c6 san phim thuong mai sir dung
fucoidan trong lugng phan tir thip. Do d6, rit cin cé céc quy trinh diéu ché
fucoidan trong lugng phan tir thap tir rong nau ty nhién dé san xuit thuc phdm chirc
ning, thuc pham bd sung cho nguoi véi hiéu qua cao trén co s¢ khai thic ngudn

nguyén li¢u rong niu tai Viét Nam.



36656

Ban chit k§y thut ciia sang ché

Muc dich cia sang ché 13 dé& xuit quy trinh tach chiét fucoidan trong lugng
phén tir thdp tir rong ndu lam thuc phim chirc ning, thyc pham bd sung cho ngudi

hiéu qua cao.

Quy trinh theo sang ché sir dung chét 16ng ion dé pha v& thanh té bao rong
néu, giap cho hiéu qua chiét tach fucoidan cé trong thanh t& bao rong niu duge cao
hon. Trong 6, quy trinh theo séng ché dé xuét ty 16 t6i wu cho viéc st dung chit

long ion cho nguyén liéu rong niu, d€ ddm bao ca vé mit kinh t& va hiéu suit,

Quy trinh tach chiét fucoidan trong luong phén tir thdp tir rong nau theo sang

ché bao gbm céc budc:
(1) xtr Iy tao bot rong niu nguyén liduy;
(ii) chiét tach thu fucoidan tw nhién; va
(iii) xr Iy thu fucoidan trong lugng phén tir thip.

Quy trinh sir dyng chét 16ng ion dé chiét tach fucoidan d& cap dén trong séng

ché nay 4p dung c6 hiéu qua cho tat ca cc lodi rong nau.

Trong séng ché nay ty 18 t61 wu cua chét l6ng ion so vé&i rong ciing nhu cong
doan tién xir Iy rong v&i chét 16ng ion trong quy trinh chiét tach d3 duoc x4c dinh

dé thu dugc fucoidan véi hiéu suat cao.

Trong sang ché nay hiéu suét chiét tach fucoidan cé trong lugng phan tir thip
cao hon hin so v&i phuong phép chiét thong thudng. Vi viy, sang ché nay c6 tiém

nang cao khi 4p dung & quy mé cdng nghiép.
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Fucoidan trong luong phén tir thip thu dugc tir quy trinh theo sang ché c6 hoat
tinh cao hon so v6i fucoidan tw nhién va c6 tiém ning 16n dé tng dung san xut

thye phim chirc ning, thuc phdm bd sung cho ngudi.
M3 ta vén tit cac hinh vé

Hinh 1 thé hién két qua do GPC clia miu fucoidan trong lwong phan tir thap
(M.

Hinh 2 thé hién phd IR ctia mAu fucoidan trong lwong phan tir thip (M).
Hinh 3 thé hién phd "H NMR ctia miu fucoidan trong lwong phén tir thip (M).

Hinh 4 13 hinh 4nh té bao ung thu sau khi d& x 1y véi mau fucoidan trong
lwong phén tir thip (M).
MG ta chi tiét sang ché

Sang ché d3 tan dung dugc nguén nguyén li€u rong ndu c6 trit lugng sinh khdi
16n trong ty nhién ctia Viét Nam.

Quy trinh chiét tach fucoidan trong lugng phan tir thip theo sang ché s& duogc
md ta mot cach chi tiét dudi day.

Quy trinh chiét tach fucoidan trong lugng phén tir thip tir rong nau sir dung
chit 16ng ion bao gém céc budc:

(1) xtr 1y tao bdt rong nau nguyén ligu:

Rong nau sau khi thu thap vé duogc rira sach rac, cat va min bang nudc rdi dem
phoi kho trong bong ram, sau d6 nghién min thanh bot min, thu bdt rong nau. Viéc
thyc hién nghién rong niu c6 thé 4p dung cic phuong phéap nghién thong thudng

duoc sir dung trong linh vuc, ty theo diéu kién thuc té.
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Chuén bi hdn hop dung méi hitu co theo ty 16 CH;0H :CH;Cl : H,0 13 4:2:1
(v/v). Thuc hién loai chit mau, loai béo v céc chét hiru co c6 khéi lugng phan tix
thdp khoi bdt rong nu bang cach ngdm bot rong nau trong hdn hgp dung méi hitu
co néu trén theo ty 18 bdt rong nauhén hop dung méi hitu co 1a 1:20 (khi

lwong/thé tich), khudy déu, ngdm & nhiét d6 phong qua dém.

Hbn hop sau khi d& qua dém dugc loc gan thu bot rong nau dé hong khé, sau

d6 siy dén khdi luong khéng ddi, thu bot rong nau nguyén liéu.
(ii) chiét tach thu fucoidan ty nhién:

Ngidm qua dém bdt rong ndu nguyén li€u trong chét 1ong ionl-butyl 3-
methylimidazolium clorua([Bmim][Cl]) theo ty 1¢ bot rong niu nguyén lidu:chét
1ong ion 13 1:15 (khéi luong:thé tich). Viéc ngdm bot rong nau nguyén liéu trong
chét 16ng ion gitp ph4 v& thanh té bao rong niu gitip cho viée chiét xuit fucoidan

nam trong thanh t& bao rong nau dugc triét dé.

Loai chat 1ong ion duoc lya chon 13 1-butyl 3-methylimidazolium clorua
([Bmim][C1]) do 1-butyl 3-methylimidazolium clorua la chét c6 kha ning hoa tan
rat t3t xenluloza do viéc hinh thanh ciu hydro gifta proton H'clia nhém OH cla
xenluloza va ion CI ctia chét 16ng ion. Ma ban chét ctia viéc pha v& thanh té bao
rong nau chinh 1a sy hoa tan xenluloza trong thanh t& bao. Mét 1y do nita 13 1-butyl

3-methylimidazolium clorua c6 d¢ nhot thdp d& dang hoa tan trong nudc.

Tién hanh chiét & 85°C trong 3 gidy ¢6 khudy, thém vao dung dich chiét nuéc
cht nong theo ty 16 nu6c cit nong:chét long ion 13 1:10 (thé tich:thé tich) va khudy
cho dén khi dung dich ddng nhit. Loc liy dich chiét, ly tim liy dich trong. Thém
CaCl, vao dich chiét v&i ti 16 1g/1L, khudy déu dén khi CaCl, dugc hoa tan hoan
toan rdi dé & nhiét do 40°C qua dém dé loai bo alginat 13 1 loai polysacarit khac c6
trong rong niu. Ly tdm 14y dich trong, co quay 4p sudt giam dén khi thé tich con

khoang bﬁng thé tich chét long ion ban dau, myc dich coa viéc nay dé tiét kiém

-10-
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luong con ding d& két tia fucoidan & bude sau, dé ngudi dén nhiét do phong roi
thém tiép con 96° vao dé két tia fucoidan véi ty 18 thé tich 1a cdn:dich 1a 3:1, khudy
déu rdi dé lﬁng. Gan loc ri ly tdm thu duoc fucoidan thd, rira nhiéu 1an bﬁng cdn
96°. Fucoidan thu dwgc mau niu, dugc séy tia & nhiét d6 50°C dén khdi luong

khéng d6i thu dugc fucoidan ty nhién.
(iii) xtr 1y thu fucoidan trong lwgng phan tir thip:

Hoa tan fucoidan ty nhién trong HCI 0,IN theo ty 1& 20 mg fucoidan/l mL
dung dich axit, sau d6 dun néng tai 85°C trong 30 phut. Fucoidan trr nhién bi thuy
phan bé gdy mach phan tir trong moéi truong axit thanh fucoidan c6 trong lwong
phén tir thip. Dung dich duoc trung hoa bang NaOH 0,1N, thdm t4ch bang mang
10kDa dé loai bé céc phén tir bé c6 trong luong phan tir nhd hon 10kDa, dong khd

d¢ thu dugc mAu fucoidan trong lwong phan tir thap.
Vi du thye hién siang ché
Vi du 1: Chiét tach fucoidan trong lwgng phén tir thip tir nguyén liéu rong nau

Rong néu Turbinaria decurensthu thap & bién Phu Quéc, Kién Giang. Céan
chinh xac khodng 10g bdt rong bang cén phan tich cho vao cbe thuy tinh. Thém
200ml hdn hop dung méi hiru co CH;OH:CH;CLH,O (4 : 2 : 1, v/v) vao cbe da
chira bt rong, khudy déu, rdi ngdm & nhiét do phong qua dém. Hon hop sau khi dé
qua dém dugc loc gan va rong dé hong khd sau do6 séy dén khéi luong khong dbi,

nghién nho thanh bot. Mau bot rong nay dugc sir dung dé chiét tach fucoidan.

Ngam qua dém bdt rong néu nguyén liéu trong 150 ml chat 1ong ion 1-butyl 3-
methylimidazolium clorua ([Bmim][CI]). Tién hanh chiét & 85°C trong 3 gid c6
khudy, thém vao dung dich chiét 15 ml nudc cét néng va khudy cho dén khi dung
dich dong nhét. Loc 14y dich chiét, ly tm 14y dich trong. Thém CaCl, vao dich

chiét véi i 1¢ 1g/1L, khudy déu dén khi CaCl, dwoc hoa tan hoan toan rdi dé & nhiét
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d6 40°C qua dém. Ly tdm l4y dich trong, c¢d quay ap suét giam dén khi thé tich con
khoang bing thé tich chét 1ong ion ban dAu, dé ngudi dén nhiét do phong rdi thém
tibp cdn 96° vao dé két tia fucoidan véi ty 16 thé tich 13 cdn:dich 1a 3:1, khudy déu
rdi dé ling. Gan loc i ly tAm thu dwoc fucoidan thd, rira nhiéu lan bing con 96°.
Fucoidan thu duoc mau nau, dugce séy tia & nhiét d6 50°C dén khéi luong khong
ddi thu duogc fucoidan ty nhién. X4c dinh trong lugng phéan tir, fucoidan tw nhién (ki
hiéu 13 Ftd) thu duoc ndy c6 trong luong phan tir 1a 465.000g/mol.

Khéi luong fucoidan ty nhién thu dugc sau budc nay 13 0,41 g, dat hiéu suét

chiét tach 13 4,1% (% so véi trong luong bt rong ndu nguyén ligu).

Fucoidan ty nhién dugc hoa tan trong HCI 0,1N, sau d6 dun nong tai 85°C
frong 30 phut, dung dich dugc trung hoa bing NaOH 0,1N, thdm tach bing mang
10 kDa, dong kho dé thu duoc mau fucoidan trong lugng phan tir thap (ki hidu 1a
M) véi trong luong phan tix 12 96.000g/mol thép hon dén 4,89 14n so véi fucoidan tw

nhién ban dau.

M3u M duogc nghién ctru dic trung ciu triic dya vao 3 phuong phép sic ky thim
théu gel GPC, phd hdng ngoai IR va phd cong huéng tir hat nhan NMR. Phd hong
ngoai IR: Phd hong ngoai dugce do trén may FT-IR Affinity-1S SHIMADZU.

Phd cong hudng tir hat nhan NMR: Phd NMR do trén méay Bruker AVANCE
Neo 600MHz véi dung mdi D,0 & nhiét do 70°C, sit dung DSS 1am chét chuan noi

v6i k§ thudt do khr tin hiéu cia nudce

Két qua do GPC (Hinh 1) cho thidy miu M c6 trong lugng phén tir trung binh
Mw =96.000 g/mol va sy phin b trong lwong phan tit trung binh Mw/Mn = 1,63.

Phd IR: Phé IR ciia miu M (Hinh 2) thé hién cac dai hép thy ddc trung cho

fucoidan.
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Phé 'H NMR ctia miu M (Hinh 3) thé hién c4c tin hiéu cong hudéng dic trung

cho fucoidan.

Vi du 2: Thir nghiém xac dinh t¥ 1& chét 16ng ion 1-butyl 3-methylimidazolium

clorua ([Bmim][Cl]) t6i wu

Pé thyc hién viée x4c dinh ty 16 chét 1ong 1-butyl 3-methylimidazolium clorua
([Bmim][C1]) t6i vu d& thuc hién budc chiét thu fucoidan tu nhién tir bdt rong nau,
thyc hién ngdm qua dém bot rong néu nguyén liéu trong chat long ion 1-butyl 3-
methylimidazolium clorua([Bmim][Cl]) theo c4c ty 18 1:5, 1:10, 1:15 va 1:20 (khéi
lwong:thé tich). Tién hanh chiét & 85°C trong 3 gidr c6 khudy, thém vao dung dich
chiét 15 ml nudc cit néng va khudy cho dén khi dung dich ddng nhét. Loc 14y dich
chiét, ly tdm léy dich trong. Thém CaCl, vao dich chiét voi ti 18 1g/1L, khqu déu
dén khi CaCl, duoc hoa tan hoan toan rdi dé & nhiét d6 40°C qua dém. Ly tam léy
dich trong, ¢6 quay ap sudt giam dén khi thé tich con khoang bang thé tich chét 1ong
ion ban du, dé ngudi dén nhiét d6 phong rdi thém tiép con 96° vao dé két tia
fucoidan véi ty 18 thétich 14 con:dich 14 3:1, khudy déu rdi dé lang. Gan loc rdi ly
tam thu dugc fucoidan tho, rira nhidu 14n bﬁng cdn 96°. Fucoidan thu dugc mau nau,
duoc sdy tia & nhiét d6 50°C dén khdi lwong khong ddi thu duge fucoidan tw nhién.

So sanh tinh hiéu sudt & mdi ty 18, két qua duoc thé hién & Bang 1 dudi day.

Béng 1: Ty 18 bdt rong nau nguyén liéu:chat 16ng ion (NL-IL)

Ty 18  Hiéu suét chiét

NL:IL (g/ml) | (% trong lugng rong kho)

1:5 3,15

1: 10 3,44
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1: 15 4,10

1:20 4,12

Khi ty 16 NL: IL 1a 1:20, hiéu suét chiét tach cao hon, nhung hiu suét chiét
tach tang khong dang ké, do vay ty 18 1:15 da dugc x4c dinh 12 ty 1€ t61 wu va duge
lva chon trong quy trinh chiét tach theo sang ché.

Chiét tach fucoidan béng axit theo quy trinh phd bién hién dang dugc st dung:
Can 10g mau rong kho sau khi loai mau va loai béo dugc cho vao cbe thiy tinh.
Thém 300 ml dung dich acid HC] 1M va tién hanh chiét & 85°C trong 3h. Loc lay
dich chiét, ly tAm 14y dich trong, sau d6 trung hoa bing NaHCO; vé pH7. Thém
CaCl, vao dich chiét d3 trung hoa véi ti 16 1g/1L, khudy déu dén khi CaCl, dugc
hoa tan hoan toan rdi dé & nhiét d6 40°C qua dém. Ly tim 13y dich trong, c6 quay
ap sult giam dén khi thé tich con khoang 150ml, dé ngudi dén nhiét d6 phong rdi
thém tiép 600ml cdn 96° vao dé két tia fucoidan (véi ty 18 thé tich 1 con:dich 1a
3:1) khudy déu rdi dé ling. Gan loc rdi ly tdm thu dugc fucoidan, rira nhiéu lan
bing cdn 96°, fucoidan thu dugc mau ndu. Sdy tia ¢ nhiét 4o 50-60°C dén khoi
lugng khong ddi thu duoc fucoidan. Higu sudt chiét tach fucoidan dat 2,9 % trong

luong rong kho.

Hiéu suit chiét tach fucoidan bang axit theo quy trinh phé bién nhat di cong
bd dat 2,9 % trong lwong rong khd, con theo phwong phép cua sang ché nay da dat
hiéu suét 134,1% ting t6i 1,2% (tang 41,38%). Day 13 hiéu suit chiét tach cao hon
hén so v6i phuong phép chiét thong thudng. Néu san xuét & quy mo cong nghiép thi

sang ché nay mang lai loi ich rat 16n.

Vi du 3: Panh gia hoat tinh giy doc té bao ciia fucoidan tw nhién (Ftd) va
fucoidan trong lwgng phan tir thip (M) thu dwgc theo Vi du 1.
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Phuong phap thir 46 ddc té bao in vitro duge Vién Ung thu Qudc gia Hoa Ky
(National Cancer Institute — NCI) x4c nhén 13 phép thir 46 dc té bao chuén nhim
sang loc, phat hién cac chit c6 kha ning kim him sy phét trién hodc diét t& bao ung
thu (TBUT) & diéu kién in vitro. Phép thir ndy duge thuc hién theo phuong phép
ctia Skekan va cdng su (Skehan P, Storeng R, Scudiero D, et al. (1990). Journal of
the National Cancer Institute 82(13), pp.1107-1112). Phép thu tién hanh x4c dinh
ham luong protein té bao tong sd dwa vao mat do quang hoc (OD — Optical Density)
do duogc khi thanh phin protein cia té bio dwoc nhudm bang Sulforhodamin B
(SRB). Gi4 tri OD may do duoc ti 1¢ thuan véi luong SRB gan vé6i phén tir protein,
do d6 luong t& bao cang nhiéu (lwgng protein cang nhidu) thi gid tri OD cang 16n.
Phép thir dugc thyc hién trong diéu kién cu thé nhu sau:

Trypsin héa t& bao thi nghiém @8 1am roi té bao va dém trong budng dém dé
didu chinh mat d6 cho pht hop véi thi nghiém. Chét thir 4 pha & cdc nong d¢ dugce
dua vao céc giéng cua dia 96 giéng. Giéng khong c6 chét thir nhung ¢6 TBUT (190
ul) s& duoc st dung lam d6i chimg ngay 0. Sau 1 gio, giéng d6i chimg ngay 0 té
bao s& duge cb dinh bang axit tricloraxetic — TCA 20%. U trong ti 4m 72 gid. Sau
72 gid, té bao duoc cb dinh bang TCA trong 1 gid, duge nhuém bang SRB trong 30
phit & 37 °C, rira 3 14n bing axit axetic rdi @& kh6 & nhiét do phong. 10 mM
unbuffered Tris base dé hoa tan lugng SRB, lic nhe trong 10 phut roi doc két qua
OD & budc séng 540 nm trén may ELISA Plate Reader (Biotek). Phén trim tc ché
su phat trién ctia t& bao khi c6 mat chét thir s& dugce xac dinh thong qua cong thic

sau:
% trc ché =100%-(0OD(mAu)-OD(ngay0))/(OD(DMSO0)-OD(ngay0))

Phép thir dugc Lip lai 3 1An d& ddm béo tinh chinh x4c. Ellipticin & c4c ndng 46
10 pg/mL; 2 pg/mL; 0,4pg/mL; 0,08 pg/mL duoc st dung nhu la chét dbi chung
tham khao; DMSO 1% ludn dugc st dung nhu d61 chimg am. Gia tri ICsg (néng do
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tic ché 50% su phét trién) s& dwgc xic dinh nhd vao phin mém méy tinh
TableCurve 2Dv4.

Bang 2: Két qua danh gia hoat tinh gy ddc té bao cia miu Ftd v miu M trén

dong té bao ung thu dai trang clia ngudi

N Mw ICSO
Mau
(g/mol) (“ g /rnl)
Ftd | 465.000 | 73,52+2,54
M 96.000 5,41+0,36

Két qua bang 2 cho thdy: 2 mAu Ftd va M déu thé hién hoat tinh gy doc t€ bao
trén dong ung thu dai trang & nguol. Sang ché nay cho thiy miu M thé hién hoat
tinh t6t hon 92,6 % so v&i mau Ftd. Yang va cOng sy d& nghién ctru 4nh hudng cua
trong luong phan tir cua fucoidan tir Undaria pinnatifida dén hoat tinh chéng ung
thu, két qua cho thiy khi gidm trong lugng phan tir bang cach thity phén véi axit thi
hoat tinh chéng ung thu ting 1én t&i 75,9%.

Bang 3: Két qua danh gié hoat tinh gy doc t& bao ciia mau M trén 3 dong té
bao ung thu dai trang HT29, ung thu tuyén giap 8055 va ung thu cb tir cung Hela

Néng Uc ché (%)
do —
M Ellipticin
(ng/ml)
HT29 8505 Hela HT29 8505 Hela
100 100,48 98,65 90,62 98,32 99,45 101,25
20 88,83 81,49 80,34 84,85 85,14 78,62
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4 43,26 38,17 47,36 53,10 51,33 5,17

0,8 8,51 12,11 5,21 25,67 27,61 22,14

ICso |5,4140,36 | 6,07+0,62 | 6,50+0,59 | 0,33+0,03 | 0,32+0,03 | 0,41+0,04

Két qua bang 3 cho thiy: miu M thé hién hoat tinh rat cao trén 3 dong té bao
ung thu & nguoi bao gdm ung thu dai trang, ung thu tuyén giap va ung thu cb tir
cung. Hinh 4nh t& bao ung thu sau khi d xt Iy v6i miu M duoc thé hién trén Hinh
4.

Vi du 4: Hoat tinh diéu chinh ri")'i loan lipid mau cua fucoidan tw nhién Ftd va
fucoidan trong lwong phan tir thap M

Str dung Poloxamer 407 (P-407) dé tao md hinh dong vat bi tdng lipid mau
ngoai sinh (Hor S Y, Farsi E, Yam M F et al. (2011), Journal of Medicinal Plants
Research, 5(11), pp. 2261-2266). Nghién ciru tac dung diéu chinh rdi loan lipid méu
duoc tién hanh theo phuong phdp cia Zobaer va cong sy (Zobaer A, Sitesh C,
Nazmul Q (2011), Oriental Pharmacy and Experimental Medicine, 11(4), pp. 263-
270). Chudt dugc chia thanh 5 16 (6 con/16) nhu sau: L 1 (chimg sinh hoc): ubng
nuéce cit va tiém nuée mudi sinh 1y mang bung; L6 2 (chimg bénh 19): udng nudc
cdt vi tiém mang bung dung dich P-407; L& 3 (chimg tham khao): ubng
Atorvastatin (50 mg/kg) va tiém mang bung dung dich P-407; L6 4 (mAu): udng Ftd
liéu 1000 mg/kg/ngdy va tiém mang bung dung dich P-407; Lb 5 (méu): udng M
litu 1000 mg/kg/ngdy va tiém mang bung dung dich P-407. P-407 dugc tiém lidu
don 600 mg/kg & ndng d6 30% (w/v) trong nudc lanh, dé qua dém trong tu lanh.
Sau 2 gio ti€ém dung dich P-407 thi cho uéng mau thir hodc atorvastatin hodc nuéc

14
A

cat.

Sau 24 gio ké tr khi dugc tiém P-407, tht ca cac chudt bi nhin déi qua dém,
léy mau dinh lugng Cholesterol toan ph?m, Triglyceride, LDL-Cholesterol va HDL-
Cholesterol.
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Céc sb lidu dugce xur 1i trén Excel, duge trinh bay dang TB £ SD. Cac thuat

toan thong ké Student's t-test, F’test va phuong phép phén tich phuong sai mot nhan

t6 ngiu nhién (one way ANOVA) dé kiém tra sy sai khac c6 ¥ nghia so véi dbi

chimg am, véi P<0,05 duoc coi 13 sai khac ¢ ¥ nghia vé mit théng ké.

Béng 4. Sy thay d6i cAc chi tiéu sinh hod mau

HDL- LDL-
. Cholesterol Triglyceride
Mau Cholesterol Cholesterol
(mmol/L) (mmol/L)
(mmol/L) (mmol/L)
D6i ching '
2,74 £0,21 1,65+ 0,06 1,32 £0,07 0,97 £ 0,03
sinh ly
P6i ching
15,41+0,54 | 25,30+1,39 2,06 +0,03 8,28 +0,85
bénh ly
Atorvastatin | 11,05*+1.77 | 14,03* +£2,07 2,42*+0,20 5,82* £1.26
Ftd 14,54*+0.97 | 21,82*t 1,44 2,22%+ 0,15 8,11*+ 0,37
M 13,48+ 0,47 | 20,31*£2,04 2,73*+ 0,17 7,20* + 0,48

Ghi chu: *P<0,05

Két qua bang 4 cho thdy: Ham lwong Cholesterol sau khi cho udng Ftd va M
da gidm 5,62% va 12,52% (mdt cach tuwong ung). Ham lugng triglycerit sau khi cho
ubng Ftd va M d4 giam 13,81% va 19,76% (mdt cach twvong tng). Ham lvong LDL-
Cholesterol sau khi cho uéng Ftd va M da gidm 2,03% va 11,28% (mot cach tuong
mg). Ham hrong HDL-Cholesterol (cholesterol t6t) sau khi cho udng Ftd va M da
ting 8,03% va 32,84% (mot cach twong tmg). Miu Ftd va M & liéu 1000
mg/kg/ngdy c6 tic dung 1am gidm ndng d6 Cholesterol, Triglycerid, LDL-
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Cholesterol, 1am ting HDL-Cholesterol 1a loai cholesterol tdt trong mau cta chudt

bj ting lipid mau. Trong d6, mAu M theo sang ché thé hién hoat tinh t6t hon.

Vi du 5: Hoat tinh diél} hoa mién dich ciia fucoidan ty nhién Ftd va fucoidan
trong lwgng phan tir thap M

Hoat tinh didu hoa midn dich cla cic mau dugc danh gia theo phuong phép
ctia Manosroi vd cdng su (Manosroi A, Saraphanchotiwitthaya A, Manosroil.,
(2005), Journal of Ethnopharmacology, 101, pp.90-94). Thir nghiém xac dinh kha
ning thyc bao (Nitroblue tetrazolium (NBT) dye reduction assay) cua dai thuc bao
cé st dung dong t& bao chudn RAW264. Cu thé nhu sau: 20 pl hdn dich té bao va
40 pl mdi truong RPMI duge dua vao giéng nudi trén dia 96 giéng. Tiép theo, 20 pul
mau nghién ciu vai cac ndng dd khac nhau ciing dugc dua vao giéng thir nghiém.
Dung dich pha miu dugc st dung nhu d6i chimg am. Sau khi G 24h, thém 20 pl hoén
dich t& bao ndm men (Saccharomyces cerevisiae) da bAt hoat nhiét va 20 pl dung
dich NBT (Sigma) va & & diéu kién nhiét do. Sau 60 phut, rira giéng cb té bao
macrophage bam ddy bing moi trusng RPMI va 4 lan v6i 200 pl methanol. Sau khi
8 kho ngoai khong khi, thém 120 pl 2 M KOH va 140 pl DMSO. Doc két qua
bang may do quang phd & bude song 570 nm va phan trim NBT bi khir dugc tinh

theo cong thuc:
NBT reduction (%) = (ODmAu— ODdbichtmg)/(ODddichimg)x 100.

Céc sb lidu duoc xit i trén Excel, dugc trinh bay dang TB + SD. Céc thuat
toan thdng ké Student's r-test, F’test va phuong phap phan tich phuong sai mot nhén
t6 ngau nhién (one way ANOVA) d8 kiém tra su sai khac c6 ¥ nghia so véi adi

chitng am, véi P<0,05 dugc coi la sai khac co ¥ nghta vé mit thdng ké sinh hoc.

Béang 5. Kha ning cam Ung ting cudng thuc bao cua cidc mau nghién ciu

thong qua kha nang khir NBT
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Tén mau Nong d6 (pg/mL) S6 lan thay d6i Sai s0
100 2,07* 0,27
20 1,22 o 0,02
M
4 1,17 0,07
0,8 1,12 0,05
100 1,51%* 0,06
20 1,49 0,13
Ftd
4 1,22 0,16
0,8 1,15 0,03
P6i chimg
duong LPS 20 1,79%* 0,02
(Sigma)
P6i chitng 4m 1,00 0,01

Ghi chu: *P<0,05

Két qua & bang 5 cho thdy: Mau M va Ftd déu thé hién kha ning ting cudng
hoat dong khir NBT ting 2,07 14n va 1,51 14n, mot cach tuwong tng so véi ddi chimg
0 muc néng do6 100 pg/mL, kha ning cam Ung ting cudng hoat dong thuc bao t6t
(*P<0,05). Khi ndng d6 giam dan thi miu cling gidm manh hoat tinh ndy. Trong do,
mau M theo sang ché thé hién hoat tinh t5t hon, thdm chi t&t hon d6i ching dwong
LPS.

Hi€u qua dat dwogc clia sang che
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Sang ché dua ra quy trinh vi céc diéu kién trong subt qué trinh chiét tich
fucoidan hop 1y tir tit ca cc lodi rong niu & moi trudng ty nhién st dung chit 1ong
ion cho hiéu suét cao hon so véi cic phuong phip dang dugc sir dung hién nay.
Nho d6 tr ngudn tai nguyén rong niu sén c6 tai Viét Nam, vét liéu fucoidan c6
trong lugng phén tir thép thu dugc nhiéu hon hin; Fucoidan trong lugng phan tir
thip c6 nhiéu tiém ning mg dung trong phat tridn céc loai thyc phdm chiic ning do
fucoidan trong luong phan tir thép d3 thé hién rd mot s6 hoat tinh sinh hoc c6 tiém
nang cao nhu gy ddc té bao trén 3 dong ung thu & ngudi (tinh chét dé phat trién

san phim diéu tri ung thw), hoat tinh mién dich va hoat tinh giam lipid méu.

Ddng thoi, sang ché ndy ciing tao co s& khoa hoc viing chéc cho cac nghién
ctru mg dung tiép theo hudng téi tao ra cic sén phdm chira fucoidan trong lugng
phan tir thip c6 chat lvgng va hiéu qua s dung cao hon cho nguoi tiéu ding. Hon
thé nfta hiéu qua cia sang ché con mang lai khong chi & khia canh kinh té trong
khai thic ngudn dwoc lidu bién quy gid, phong phu, san c¢6 & Viét Nam ma con
mang lai cdng an viéc lam cho ngudi lao dong va tiét kiém dugc ngudn tai nguyén

thién nhién ma da dang sinh hoc bién d3 mang lai cho con ngudi.
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YEU CAU BAO HO
1. Quy trinh chiét tach fucoidan trong lwong phan tir thip tir rong nau sir dung chét
10ng ion bao gdm cac budc:
(i) x1r 1y tao bt rong ndu nguyén li¢u:

rong nau sau khi thu thip vé dugc rira sach rac, cat va mun bang nudc roi dem

phoi kho trong bong ram, sau do nghién min thanh bot min, thu bdt rong nau;

chuén bi hdn hop dung mdi hitu co theo ty 16 CH;0H:CH;CLH,0 1a 4:2:1
(v/v);

ngim bdt rong nau trong hén hop dung moi hitu co néu trén theo ty 18 bot rong
nau:hdn hop dung méi hiru co 13 1:20 (khdi lwong/thé tich), khudy déu, ngam &
nhiét 36 phong qua dém,;

loc gan thu bdt rong niu dé hong khd, sau do séy dén khéi lugng khong ddi,

thu bot rong nau nguyén ligu;
(ii) chiét tach thu fucoidan ty nhién:

ngdm qua dém bot rong ndu nguyén liéu trong chéat 1ong ion 1-butyl 3-
methylimidazolium clorua([Bmim][Cl]) theo ty 1€ b0t rong niu nguyén lidu:chat

16ng ion 14 1:15 (khdi hwong:thé tich);

tién hanh chiét & 85°C trong 3 gi c6 khudy, thém vao dung dich chiét nudc
cht néng theo ty 18 nudc cAt néng:chat 1ong ion 14 1:10 (thé tich:thé tich) va khudy

cho dén khi dung dich ddng nhat;

loc 14y dich chiét, ly tAm l4y dich trong,thém CaCl, vio dich chiét véi ti 18
1g/1L, khudy déu dén khi CaCl, dugc hoa tan hoan toan rdi dé & nhiét do 40°C qua

dém,;
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ly tam 14y dich trong, c6 quay 4p suét giam dén khi thé tich con khoang bing
thé tich chét 10ng ion ban du, d& ngudi dén nhiét d6 phong rdi thém tiép con 96°

vao d8 két tia fucoidan véi ty 18 thé tich 13 cdn:dich 13 3:1, khudy déu rdi dé ling;

gan loc roi ly tAm thu dugc fucoidan thd, ria nhidu 14n bing cdn 96°,
fucoidanthu dugc mau nau, duoc siy tia & nhiét d6 50°C dén khdi lwong khong dbi

thu dugc fucoidan tu nhién; va
(iii) xir 1y thu fucoidan trong lwong phén tir thap:

hoa tan fucoidan ty nhién trong HC1 0,IN (ty 1& 20mg fucoidan/ImL dung
dich axit), sau d6 dun noéng tai 85°C trong 30phut, dung dich dugc trung hoa béang
NaOH 0,1N, thidm tach bing mang 10kDa, d6ng kho dé thu duoc miu fucoidan
trong lugng phan tir thip.

2. Fucoidan trong lwong phén tir thip thu dugc tir quy trinh theo diém 1, trong d6
fucoidan ndy c6 phd sic ky thdm thiu gel GPC nhu dugc thé hién trén Hinh 1, phd
hdng ngoai IR nhu duoc thé hién trén Hinh 2 va phd cong huong tir hat nhan NMR
nhu duoc thé hién trén Hinh 3.
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Trong lwgng phan ti [D]
Mz: 1,7222e5 g/mol
My: 0,000000 g/mol
D : 1,6255e5
[n]: 0,000000 ml/g
p: 9,6118e0 ml
Mp: 4,8751e4 g/mol
A : 1,2163e3 wml*V
10% 3,1491e4 g/mol
30% 4,6659e4 g/mol
350% 6,0540e4 g/mol
70% 1,0216e5 g/mol
90% 1,9516e5 g/mol
Hinh 1
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Current Data Parameters
HAME

EXPNO
PROCNO

HUY_FTD
1
1

F2 = Acquisition Parameters
20210

Date_

Time
INSTRUM

530
11.12 h
AvanceNEO_600MHz

PROBHD  2114607_0862 (
PULPROG 29pzr

D 32768
SOLVENT D20

BS 16

s 2

SHH 9615.385 Hz
FIDRES 0.586877 Hz
AQ 1.7039360 sec
RG 75.7789

bW 52.000 usec
DE €.63 usec
TE 343.0 K
DI 2.00000000 sec
D12 0.00002000 sec
TDO 1

SFOL 600.3628277 MHz
NUCL 14

PL .00 usec
PLW1 27.037000€66 W
PLWS 0.00010815 W

F2 - Processing parameters
ST 3276

SF
WDW
SSB
LB
GB
EC

600.3602280 MHz
EM

0.30 Hz
1.00
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