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TOM TAT: Axit alginic gidu cac hop phan homopolyme: axit
polymannuronic (MM), axit polyguluronic (GG) va cac heop phdn heteropolyme
(MG) da dwoc diéu ché tir alginat tach tir rong mo khu vuc ven bién mién Trung
bang phwong phdp diéu chinh pH. Alginat dwoc thuy phdn trong méi trirong axit
trong diéu kién thuy nhiét. Cac hep phan axit alginic giau MM, GG hay MG dwoc
phan ldp bang cdach diéu chinh pH tir 7 dén 1,3 va dwoc ddc trung bang *H-NMR.
Két qua khdo sét hogat tinh sinh hoc cho thdy cac hop phan thu dwoc déu cé kha
ndang kich thich ndy mam va kich thich tang trwdng cdy hia nhing véi mike dg khac
nhau.

1. Mé dau

Vung ven bién cé4c tinh mién Trung dugc xem 1a ¢6 ngudn loi rong mo phong
phl voi san luong c6 thé khai thic hang nim hang trim ngan tan rong twoi [1].
Rong mo 1a ngudn nguyén lidu quan trong dé san xuat alginat, mot polysaccarit c6
nhiéu ang dung quan trong trong nhiéu nganh céng nghiép nhu soi, dét, gidy, thuc
pham, m¥ phim va gan ddy con duoc tim thidy mét sé ung dung rat dic thi trong y
dugc va cong nghé sinh hoc.

Hinh 1. Bdc trung cau tric cia alginat: (a) Cau dang “Ci ciia axit f-D-mannuronic
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Hinh 1 trinh bay cau tric caa mot doan mach alginat [2]. Cung véi d6 dai cua
chudi mach polyme (thé hién & dai luong khéi lwong phan tir trung binh), ti & va tan
suit cua cac monome (thé hién bing cac chi sé6 M/G va céc gié tri Fmm, Fes, Fmo)
trong chudi mach 1a cac dic diém ciu tric quan trong cua san pham alginat ciing nhur
céc oligome tir alginat vi chiing quyét dinh tinh chat va vi thé la kha ning va cac linh
vuc tng dung cua céc san pham nay [3]. Nhitng nghién ciru gan ddy cho thiy, cac
oligosaccarit diéu ché tir alginat (oligoalginat) nhé enzym c6 nhiing tinh chat qui nhu
thiic day ting truéng vi khuan dudng rudt bifidobacteria, thiuc ddy qué trinh nay mam
hat giéng va phat trién ré, than, 14 cua cdy [3], c6 kha ning khang virut [4],... CAc
oligoalginat véi thanh phan va trat ty monome thich hop dugc ghi nhan 1a c6 nhiing
tng dung quan trong va rat dac hiéu
nhu oligoalginat giau cac khdi G duoc
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duoc bang H-NMR va két qua khao sat kha nang kich thich nay mam va kich thich
tang truong cdy lda cua cac san pham nay.

2. Thuc nghiém

So d6 qui trinh diéu ché cac axit alginic giau cac hop phan dua vao kha ning
tao két taa dang gel khac nhau cua cac hop phan MM, GG va MG (ky hiéu 1an luot
la Alg-M, Alg-G va Alg-MG) ¢ céc gia tri pH khac nhau dugc dua ra trong hinh 2.
Natri alginat dugc diéu ché tir rong mo Sargassum swartzii (Turn.) C.Ag thu duoc
tai viing bién Nha Trang (Khénh Hoa) theo qui trinh di duoc dé cép trude [7]. Can
5g natri alginat (sau khi say dén khéi luong khong doi) cho vao 500ml dung dich
HCI 0,3M, khuay déu. Pun cach thity hdn hop thu duoc trong 4 - 5 gid ¢ 100°C. Bé
ngudi hdn hop & nhiét 6 phong. Loc, rira két tia duge nudc loc 1 va két taa A. Hoa
tan két tua A trong mot lwong dung dich NaOH 5M dén pH = 7, pha lodng bang
nuéc cat dé duoc dung dich chira khoang 1% natri alginat. Dung dung dich HCI
0,25M diéu chinh pH dung dich dén pH =~ 2,4. Ly tdm hdn hop, rira két taa nhiéu
lan bang nudc cat thu duge nudc loc 2 va két tua. Sdy kho két tia ¢ nhiét do phong
bang may siy chan khong thu duoc Alg-G. Thém dung dich HCI 0,25M vao phan
nuéc loc 2 dén pH ~ 1,3. Ly tam hdn hop va rira, say két tua o nhiét d6 phong bang
may siy chan khong thu duoc Alg-M. Thém con 65° vao dich loc 1 vai ti ¢ 1:1 vé
thé tich. V6t gel thu duogc, sdy khd & nhiét do phong bang may siy chan khong dén
khoi lwong khong ddi dugc Alg-MG. Hiéu suat tach cac san pham duogc tinh bang
phan tram khdi lwong san pham thu dugc sau khi siy dén khéi luong khong doi so
véi khdi luong alginat ban dau.

Ph6 'H-NMR cua céc san pham duoc ghi bang may hiéu Bruker, 500MHz, &
353K, dung mdi NaOD 1% trong D20 dé xac dinh ciu tric chudi ciia cac san pham
diéu ché dwoc. Khdi lugng phan tir trung binh (M,) cua alginat va cac san pham
diéu ché duoc tinh toan theo phuong trinh Mark-Houwink, [n]=KM?, trong dé [n]
la d6 nhét dic trung, K = 6,9x10°® va a = 1,13 déi véi alginat giau G; K = 7,3x10°
va o = 0,92 ddi véi alginat giau M [8]. Viéc xac dinh do nhét dic trung [n] duoc
thuc hién 13p lai 3 1an cho mdi dung dich, mdi mau 6 nong d6 khac nhau bang céch
ghi thoi gian chay cua mdi dung dich qua nhét ké Ubbelohde 0,6 mm dat trong may
6n nhigt, nhigt ¢ 25+0.2 °C.

Thir nghiém kha nang kich thich nay mam: Hat giong laa duoc bé tri thanh
cac mau thi nghiém khao sat, mdi mau khoang 200 hat giéng lta dugc liy ngau
nhién dugc ngdm 24h: trong nudc (mau doi chiing), trong céc dung dich nghién ciu
nong d6 100 mg/l bao gém alginat, alg-G, alg-M. Sau d6 cho nay mam trong dia
petri. Sau 3 ngdy, dém s6 hat dd nay mam va xac dinh ty I¢ nay mam theo cong

thec: ty 16 nay mam = 2*100%, trong d6 a: sd hat gidng dem gico, b: sb hat nay

mam. Thi nghiém Iap lai 3 lan duoc ky hiéu lan luot 1a cac thi nghiém 1, 2 va 3 cho
mdi cong thac xir ly. Ti 18 nay mam ang véi mdi cong thie 1a két qua trung binh
cua 3 thi nghiém lap nay.



Khao sat kha ning kich thich ting truong: Céc cdy gidng sau giai doan nay
mam duoc tiép tuc nudi trong trong dia petri chira cat duoc lam am véi dung dich
dinh dudng 12 méi truong co ban Murashige-Skoog (MS). Ngoai trir dia ddi chiing
hang ngay chi dwgc phun nudc, cic dia thi nghiém khao sat dugc phun céc dung dich
alginat va céc ché pham nghién cau c6 nong d6 100 mg/I vao than va 14 1 lan/ngay vao
budi sang va duoc chiéu sang bang dén neon 12 gid/ngdy. Sau 12 ngay, xac dinh chiéu
cao cdy bang cach do chiéu dai tir géc dén dinh 14 cao nhat bang thudc cap milimet.
Chon ngau nhién mdi mau 40 cay dé do. S6 liéu thu dugc duoc xir 1y bang phuong
phép théng ké dé két luan vé kha nang kich thich ting truong [9].

Str dung chuan T cua Student dé kiém tra mirc ¥ nghia cua cac két qua thuc
nghiém. Néu [T, | <ty s, thi ti 16 ndy mam g v6i 2 cong thirc dang xét duoc

xem nhu khong ¢6 sw khac nhau. Nguoc lai, néu [T, | >t 0.05,n,0n,-2) th1 St khac nhau

vé ti 18 nay mam ng véi 2 cong thie dang xét 1a c6 y nghia [9].

Viéc thtr nghiém kha ning kich thich nay mam va ting truong cay lua duoc
tién hanh véi hat gidng lta Khang Dan caa cong ty gidng cdy trong va vat nudi
Thira Thién Hué da qua 9 thang bao quan.

3. Két qua va thao luan

Ph6 'H-NMR cua alginat ban dau va cac oligoalginat diéu ché duoc duogc trinh
bay trén hinh 3, tai hinh nay, viéc quy két cac pic cong huong dugc thuc hién dya
theo sy phan tich cac phdé COSY, TOCSY, HSQC di duoc trinh bay trong cong
trinh trude day cua chdng tdi [7]. C6 thé thay trong phd caa Alg-G, céc pic cong
hudng Gng véi cac proton cua M1, M3 va M5 déu co cuong do giam manh so voi
cac pic twong (tng trong pho cua alginat ban dau, nguoc lai cuong d6 céc pic (ng
V6i cac proton G1, G5 tang 1én rat nhiéu. Vi vay c6 thé noi mau Alg-G giau cac gdc
cua axit guluronic va giau cac khbi homopolyme GG. Nguoc véi mau Alg-G, trong
pho ctua mau Alg-M, cudng do cac pic ung véi cong huong cua cac proton G1, G5,
G4 1a rat thap, trong khi d6 cac pic ttng voi M1, M3, M5 ting lén dang ké. Két qua
nay cho thdy mau Alg-M giau cac gbc cua axit mannuronic va cac khoi
homopolyme MM. Trong phé ciia Alg-MG, c6 thé thay pic ang vai cong huong cua
proton H5 caa goc G lién két truc tiép véi gdc G khac (GGS5) c6 cudng do rat thap,
trong khi d6 cac pic (g vai cac proton G1, M1, M3, M5 bj tach thanh nhiéu vach.
Piéu nay chi c6 thé giai thich bang viéc cac goc cua axit mannuronic va axit
guluronic twong tng két hop xen k& véi nhau trong chudi mach. Nhu vay c6 thé két
luan rang mau Alg-MG chira cha yéu céc khdi xen k& heteropolyme (MG).

C6 thé tinh toan ti 1¢ thanh phan monome va tan suat cac bo doi trong mach
ctia CAC mau tuong ung tir cuong do twong ddi cua cac pic cong hudng trong phod
IH-NMR theo phuong phap ctia Grasdalen va cong su [10]. Két qua duoc trinh bay
trong bang 1 dd xac nhén cac dic trung cau trdc cua cac mau oligome phi hop Véi
cac két luan trén.

Bdng 1. Thanh phan monome va tdn sudt cac bé déi cua alginat va cac mau
oligoalginat diéu ché tir mau alginat nay.

Mau oligome | Thanh phan monome | Tan suét cac bo doi | MIG |




Fm Fe Fumm Fme=Fam Feo
Alginat ban dau 0,72 0,28 0,58 0,14 0,14 2,57
Alg-G 0,10 0,90 0,07 0,03 0,87 0,11
Alg-M 0,90 0,10 0,86 0,04 0,06 9,00
Alg-MG 0,61 0,39 0,27 0,24 0,15 1,56
BI1+GIIS a3 MZ <2
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Hinh 3. Phé *H-NMR cua alginat ban dau va cia cac san pham diéu ché diroc

Hiéu suat cac san pham diéu ché duoc tinh bang phan trim khéi lwong san
pham thu dugc trén khdi luong alginat ban dau. Khéi lugng phan tir caa alginat va
c4c mau san pham dugc xac dinh bang phuong phap do d6 nhét. Két qua xac dinh
duogc trinh bay & bang 2 cho thay hiéu suat va phan tir lugng trung binh cua alginat
giau G cao hon alginat giau M va khdi lugng phan tir trung binh cua alginat giau
cac khéi luan phién (MG) la thap nhat. Biéu nay c6 thé dugc ly giai dua trén co ché
cua phan &ng cat mach alginat. Trong sy c6 mat cua axit, phan (ng thay phan phan
cit lien két glicozit xay ra. Do lién két C-O-C glycozit giira cac gbc guluronat (GG)
bén vitng hon so vai giira cac goc manuronat (MM) va gitra géc guluronat véi goc
mannuronat (GM) nén kha ning bi cit mach cua cac block GG la thip hon so véi
MM va GM. Khéi luong phan tir trung binh cia mau alg-MG thap nhat cho thay
lien két GM va MG 1a kém bén vitng nhat.

Bdng 2. Hiéu sudr diéu ché va khoi lirong phan tir trung binh cia cac san

pham.
Mau Alginat ban dau Alg-G Alg-M Alg-MG
Hiéu  suét
(%) 100 41,8 10,7 30,7
M, (kDa) 101,052 22,177 14,863 11,570

Két qua cac thi nghiém lap lai xac dinh ty I&é nay mam cua hat giéng lda tng
Véi cac ché do xu 1y duoc trinh bay ¢ bang 3. Sir dung chuan T cua Student dé kiém




tra sy khac nhau cua céc két qua cho thay: So véi dbi ching, cac truong hop dugc xir
Iy voi alginat, alg-G, alg-M déu ¢d [T, | > tg0s 5 .n, ) €O nghia 14 v6i mic c6 nghia o =
0,05, cac ché pham nay déu c6 tac dung lam ting ti 1& nay mam cua hat gidng lda, tuy
muc do c6 khac nhau. Alg-M va alg-G c6 tac dung rd rang nhat. Biéu nay phi hop voi
nhan dinh cua lkeda va cong sy [11] chi ra rang alginat va oligoalginat ddng nhat vé
cau tric cd kha nang kich thich tang truong dac hiéu hon.

Bdng 3. Ty 1é ndy mam cua hat gidng lia khi dwoc xir Iy ¢ cac ché dg khéc
nhau

- Ch.,é qé Ty & nay mam (%) - B
xu ly Thi nghiém 1 Thi nghiém 2 Thi nghiém 3
1 boi chung 81,5 82,9 84,3 82,90 1,96
2 Alginat 86,3 89,1 87,9 87,77 1,9733
3 Alg-G 91,2 88,1 89,8 89,70 2,41
4 Alg-M 92,5 91,2 89.6 91,10 2,11

Hat gidng lta d3 nay mam tir cac thi nghiém trén, duoc tiép tuc dung dé khao
sat kha nang kich thich ting truong cta cac ché pham bing cach do chiéu cao cua
40 cay ngau nhién ddi véi tirng mau khao sat sau 12 ngay xir ly ché pham. Str dung
chuan T cua Student dé kiém tra su khac nhau cua céc két qua (khong duoc trinh
bay trong bai nay) véi muc co nghia o = 0,05. Két qua cho thay: So véi déi chang,
céc truong hop duoc xu Iy vei alginat, alg-G, alg-M déu c6 [T, |>tgs ., Nghia

la v&i mizc c¢6 nghia a = 0,05, alginat, alg-G, alg-M déu c6 tac dung kich thich ting
truong cay lda, tuy muc do c6 khac nhau. Trong do6 alg-M c¢6 tac dung kich thich
manh nhat, trong khi d6 alginat va alg-G déu c6 tac dung kich thich nhung su khac
nhau vé hiéu qua Kich thich gitra 2 ché pham nay 1a khong rd rang. Két qua nay phu
hop véi cong bd méi day cua Laporte va cong su theo do, khi khao sat vé kha ning
kich thich ting truong cua cac oligosaccarit trén cay thudc 14 da thay rang chiéu cao
cay thudc 14 khi duoc xir ly bang alginat giau M ting cao nhat so véi alginat giau G
va oligome tur galactan da sunfat hoa (sulphated Poly-Ga) [12].

4. Két luan

Lan dau tién diéu ché duoc cac axit alginic phan tir luong thap giau M, giau G
va giau cac khdi luan phién MG tir alginat tach tir rong mo khu vuc ven bién mién
Trung bang phuwong phap thity phan va diéu chinh pH dé két tua phan doan. C4c san
pham diéu ché duoc khao sat bang phwong phap do do nhét, pho *H-NMR, XRD.
Két qua cho thay cac san pham diéu ché dugc 1a kha thuan nhat vé thanh phan
monome, hiéu suat va khéi lugng phan tir trung binh cia alginat giau G cao hon so
vai alginat giau M.

Alginat va cac ché pham diéu ché duoc déu cd tac dung 1am ting ti 1& nay
mam cua hat giong l0a, tuy mic do c6 khac nhau, trong d6 alginat giau M va alginat
gidu G c6 tac dung rd rang nhat. Khi duoc phun & nong do 100 mg/l thi alginat va
cac ché pham déu co tac dung kich thich ting truong cdy laa, trong d6 alginat giau
M c6 tac dung kich thich manh nhét, alginat va alginat giau G déu cé tac dung kich



thich nhung sy khéc nhau vé hiéu qua kich thich giira 2 ché pham nay la khéng rd
rang.

Hy vong ring cac két qua nay s& mé ra mot hudng (ng dung méi cho alginat
tor rong mo. O
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Abstract
The alginic acids with rich polymannuronic (MM), polyguluronic (GG) and rich

heteropolyme (MG) composition have been prepared from alginate isolated from brown seaweeds
in the Central coastal region by pH adjust method. The alginate are hydrolyzed by hydrochloride
acid under hydrothermal treatment. The alginic acid fractions enriched in MM, GG and MG are
obtained by adjusting pH from 7 to 1.3 and are characterized by *H-NMR. The survey results on
their biological activities showed that the obtained oligoalginates are capable of stimulating the
germination of the rice seeds and the growth of the stimulating rice but with different degrees.



