TAP CHI KHOA HQC VA CONG NGHE, Truong Pai hoc Khoa hoc Hué Tép 2, S6 1 (2014)

PIEU CHE DAN XUAT SULFATE CUA POLYSACCHARIDE
CHIET XUAT TU LA MANG CAU XIEM (ANNONA MURICATA)
VA SU BIEN POI HOAT LUC KHANG OXI HOA

Nguyén Ngoc Hung, Tran Thi Vin Thi*
Khoa Hoa hoc, Truong Pai hoc Khoa hoc Hué

* Email: tranthivanthi@gmail.com
TOM TAT

Nhiéu polysaccharide-sulfate (PS-sulfate) chiét xudt tir sinh vdt hay tong hop trong phong
thi nghiém da dwoc xdc dinh co nhitng hoat tinh sinh hoc quy gia, trong doé co kha nang
khing oxi héa. Trong nghién ciru nay, dan xudt PS-sulfate dwoc tong hop tir
polysaccharide (PS) dwoc chiét xudt tir la mang cau xiém (Annona muricata) sir dung tdc
nhdn phire sulfur trioxide pyridine trong dung méi dimethyl sulfoxide. Khéc véi phé FT-IR
ciia PS ban dau, phé FT-IR cia PS-sulfate xudt hién thém hai dai hdp thu méi, mét & ving
1230-1270 cm’!, la tin hiéu dao dong hoa tri khong doi xung cua lién két S=0 va mot tin
hiéu khdc ¢ vig 800-870 cm! dic trung cho dao déng héa tri doi ximg ciia lién két C-O-S
lién quan dén nhém -C-O-SOy. Piéu nay chi ra rang, phan img sulfate héa PS dé thanh
cong. Ham lwgng sulfate trong cdc dan xudt PS-sulfate dwoc xdc dinh bang phwong phdp
barium chloride-gelatin ciia Dogson (1956) cho cdc gid tri lan lwot la 34,64; 39,87 va
41,36%. Luec khang oxi héa tong cia PS va PS-sulfate dwoc xdc dinh theo phwong phdp
phospho molybdenum ciia Prieto (1999), két qud cho thdy dan xudt PS-sulfate c6 khd ning

khdng oxi héa t6t hon so véi PS ban ddu va phu thuge vao ham lwong sulfate trong mau.

Tir khéa: Dan xudt polysaccharide-sulfate, hoat tinh khdng oxi héa, phan ing sulfate héa.

1. MO PAU

Mang cAu xiém d3 duogc st dung tir lau dé lam thuc phém va la vi thude trong mot )
bai thudc dan gian nhu tri cam, sé miii, tiéu chay, dai thao dudng, bénh tim...[10]. Héa duoc
hién dai cling cho thdy ming cau xiém c6 kha ning khang nim, khang khuén, khang oxi hoa, trc
ché cac té bao ung thu...[1]. Cac hoat chét tao nén hoat tinh sinh hoc ky diéu do6 cia mang cAu
xiém duogc xac dinh la alkaloid, tannin, coumarin, flavonoid, terpenoid, PS, acid stearic, acid
myristique, acid ellagic...[10]. Mic du d3 c6 rat nhiéu nghién ctru vé cdy mang cau xiém duoc
cong bd nhung lai gin nhu khong tim thay nghién ctru nao vé nhom hop chét PS, dic biét trén
bo phan 14 ciia loai cay nay. Trong khi d6, PS 1a cac polymer thién nhién ¢ céu tric da dang,
phuc tap va da duoc nghién ctru rong rai trong y hoc do cac hoat tinh sinh hoc da dang cua
chung [4]. Céc hoat tinh cua PS, dic biét 1a hoat tinh khang oxi hoa c6 thé dugc ting cuong
bang nhitng bién d6i hoa hoc trong cau trac ciia chung [5], trong d6 sulfate hoa PS 1a mot trong
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nhitng phuong phap duoc sir dung nhiéu nhat. Dan xuat PS-sulfate dugc tao ra theo phwong
phap nay 1a cac polysaccharide ma trong cdu tric cta ching c6 sy thay thé mot phan cac nhom
hydroxyl bang cac nhoém sulfate [3]. Trong bai bao nay, chung t6i nghién ctru vé phuwong phap
tao dan xuat PS-sulfate tir PS trong 14 ming cu xiém (4nnona muricata) va danh gia sy bién

dbi hoat tinh khang oxi hoa cua PS-sulfate so véi PS ban dau.

2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén li¢u

L4 mang ciu xiém (4nnona muricata) dwoc thu mua tai huyén Tan Pong Phy, tinh Tién

Giang, Viét Nam.

Phuc sulfur trioxide pyridine (Py-SO;) va gelatin tir Sigma-Aldrich (St. Louis, MO,
USA), ammoni molybdate tr Reachim (Nga), dimethyl sulfoxide (DMSO) tir Daejung
Chemicals & Metals (Han Qudc). Ethanol, natrium hydroxide, barium chloride, acid sulfuric,
acid hydrochloric, n-butanol, natrium phosphate, phosphorus pentoxide, chloroform, potassium
sulfate tir Trung Qudc.

2.2. Chiét xuit va tinh ché PS

Mau 14 méing ciu xiém (4nnona muricata) duge say kho & 50°C, cit nho va chiét véi
ethanol 95°) trong hai tudn dé loai bo cac hop chét khong mong mudn. Sau khi loai bd cac hop
chit hoa tan trong ethanol, mau 14 tiép tuc duoc chiét bang nudc soi trong 4 gid. Qué trinh chiét
duoc 1ap di 1ap lai cho dén khi dich chiét cudi khong mau thi ngimg chiét. Dich chiét sau khi co
loai b6t dung méi dugc két tia v6i ethanol 95° theo ty 18 1:5 (v/v), & qua dém & 4°C rdi tién
hanh ly tim. Phan tiia sau ly tim duoc hoa tan tré lai trong nudc cat va lic véi thude thir Sevage
(CHCl3:BuOH = 4:1, v/v) trong 30 phut dé loai protein tu do, qué trinh nay dwoc 1ap lai ndm
lan. Cudi cung, dich nuéc sau tinh ché cho két tia lai voi ethanol 959, it & 4°C trong 24 gio va ly
tam. Sau khi ly tim, phan tua lan luot duoc rira sach véi ethanol tuyét ddi va acetone trude khi
sdy kho, thu duoc PS.

2.3. Tién hanh phan ing sulfate héa

Phén g sulfate hoa PS dugc thuc hién nhu sau: cho 1 g bot PS phén tan trong 50 mL
dung moi DMSO va hdn hop dugce khudy & 80°C trong 30 phut, sau d6 thém vao 4 g Py-SO;.
Phan tmg dugc tién hanh 1 - 3 gio. Sau d6, hdn hop san phim phan tng dugc 1am lanh vé nhiét
d6 phong bang mot chau nudc da, trung hoa bang dung dich NaOH 15% va thdm tach trong
nudc cit trong 120 gid. Phan dich sau thim tach duoc c6 dic dudi ap suét thap ¢ 45°C, sau d6
két tha véi ethanol 96°. Phan tua sau ly tim dwoc lam kho trén phosphorus pentoxide. Ba dan
xuét PS-sulfate 1an Iuot 1a PS-sulfatel, PS-sulfate2 va PS-sulfate3 thu duoc sau khi tién hanh
sulfate h6a PS mot lan, hai 1an va ba lan tuong tng [11].
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2.4. Xac dinh ham hrong sulfate trong ciac mau PS-sulfate

Cho 0,6 g gelatin hoa tan trong 200 mL nudc nong (60 - 70°C) va gitt qua dém & 4°C.
Tiép theo cho 2 g barium chloride hoa tan trong dich keo gelatin d6 va giit & nhiét do phong
trong 2 - 3 gio cho dén khi mudi barium chloride dugc hoa tan hét. Sau d6, thude thir barium
chloride -gelatin dugc bao quan & 4°C.

Cho 3,8 mL acid clohydric 0,5 M va 1 mL dung dich barium chloride -gelatin vao 0,2
mL mau dich PS-sulfate. Sau khi tron, toan bo dung dich dugc gitr & nhiét d6 phong trong 10 -
20 phat. Mau tring ciing dugc tién hanh twong ty nhu vay (0,2 mL mau dich PS-sulfate duoc
thay béng 0,2 mL nudc cét). Potassium sulfate c6 néng d6 1 mg / mL da dugc st dung lam chét
chuin va d6 hap thu duoc do & bude song 360 nm trén may quét phd tir ngoai - kha kién mau
long (UV-Vis DR Jacos V630, Nhat Ban) [6].

2.5. Xac dinh lwc khang oxy hoa tdng (total antioxidant capacity) theo mé hinh phospho
molybdenum

Luc khang oxi hoa téng ctia cac mau khao sat PS, PS-sulfatel, PS-sulfate2 va PS-
sulfate3 dugc danh gia theo phuong phap phospho molybdenum cua Prieto [7]. Phuong phap
nay dua trén sy khir Mo (VI) vé Mo (V) béi cac hop chat c6 kha ning khang oxi héa trong moi
truong acid, tao thanh phirc phosphate/Mo (V) c6 mau xanh 14 cdy. Lay 0,3 mL dich mau khao
sat, thém vao 3 mL dung dich thudc thir (0.6 M acid sulfuric, 28 mM natrium phosphate va 4
mM ammoni molybdate), day kin va a & 95°C trong 90 phat. Sau d6, mau dugc lam lanh vé
nhiét 46 phong. Do hip thu cta dung dich sau phan tng dugc do & budce song 695 nm trén may
quét phd tir ngoai - kha kién cho mau dang 16ng (UV-Vis DR Jacos V630, Nhat Ban). Trong
mau trang, dung dich can phan tich dugc thay bang nudc cit. Luc khang oxi hoa tong duoc bicu
dién theo do hap thu ciia mau, do hap thu cang 16n thi luc khang oxi hoa tong cang cao.

2.6. Phan tich phd FT-IR

Ph6 FT-IR cua PS, PS-sulfatel, PS-sulfate2 va PS-sulfate3 dwgc xac dinh bang may
quang pho hong ngoai bién d6i Fourier (Shimadzu, Nhat Ban). Cac méau duoc tron v6i bot KBr,
ép thanh dang vién c6 kich thudc 1 mm va do trong ving tir 400 dén 4.000 cm.

2.7. Phin tich s6 li¢u thong ké Annova hai nhan t6

Str dung k¥ thuat théng ké Annova két hop v6i phan mém Excel phan tich phuong sai
hai nhan t6 khong lip va so sanh véi chuin Fischer dé x4c dinh yéu t6 c6 anh huéng dén két qua
thi nghiém, tirc 1a cac gia tri thyc nghiém thu dugc la khac nhau dang tin cay.

3. KET QUA VA THAO LUAN
3.1. Vai tro ciia pH dbi v6i su sulfate héa polysaccharide

So d6 phan tmg dugc mé ta trén Hinh 1.

63



Diéu ché dan xuét sulfate cta polysaccharide chiét xuét tir 14 mang céu xiém ...

8]
‘_5'::,:','- + HoOR + R-0-50;H
: A
AT TS

Hinh 1. So db phan tng giita PS v6i phirc Py-SOs.

Theo [8], [9], phan ting giita phirc Py-SO; va PS c6 thé bit dau v6i sy hinh thanh mot
lién két hydro giita SO; voi nhém —OH trén PS, diéu ndy lam ting tinh electrophile cta S va
tinh nucleophile cia nhom —OH.

Theo cac tai liéu ching toi di tham khao vé qua trinh sulfate hoa PS, dich PS-sulfate
sau khi thim tach phai dwoc trung hoa vé pH = 7 bang NaOH 15% trudc khi dem toa véi
ethanol 96° [5], [11]. Trong thuc t&, mau PS duoc tach chiét tir 14 ming cau xiém lai khong thé
ta duoc tai gia tri pH = 7 ndy. Khao sat sy anh huéng cua pH ddi v6i khdi luong PS-sulfate thu
dugc, két qua dugce thé hién ¢ hinh 2.
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Hinh 2. Vai trd ciia pH dbi v6i sy sulfate hoa polysaccharide.

Tur két qua thu dugc, dich PS-sulfate dugc dua vé pH = 12,9 trudc khi tha bﬁng ethanol
96°. Khong quan sat thay két tiia khi pH < 10,2, diéu nay chimg t6 su két tiia ciia PS-sulfate phu
thugc nhiu vao pH. Trong mdi trudng base, ion OH- 1am cho san pham PS-sulfate chuyén tir
dang it phan cuc (dang acid) tré nén phan cuc hon (dang mubi), tir d6 bi két tia trong ethanol
96°.
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3.2. Pinh tinh sin phim bang phé FT-IR

Pho FT-IR cia PS-sulfatel, PS-sulfate2 va PS-sulfate3 xuat hién thém hai peak hép thu
dac trung, mot tai 1.234 cm! (PS-sulfatel), 1.265 cm! (PS-sulfate2), 1.249 cm! (PS-sulfate3),
do6 1a tin hiéu dao dong hoa tri khong dbi xung cua lién két S=O va mdt tin hiéu khac tai 871
cm! (PS-sulfate2), 817 cm! (PS-sulfate3) 1a tin hiéu cua dao dong hoa tri d6i ximg C-O-S lién
quan dén nhoém C-O-SOs-. Trong khi d6, phd FT-IR cia PS ban déu khong co hai peak nay
(hinh 3). Piéu nay hoan toan phii hop véi cc nghién ctru trude day dbi voi phd FT-IR cua cac
dan xuét sulfate mot sb PS khac [2, 15] va cho thdy sy ton tai ciia nhom sulfate trong cac dan
xuat.
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Hinh 3. Pho IR cua: (a) PS; (b) PS-sulfatel; (c) PS-sulfate2 va (d) PS-sulfate3.
3.3. Ham lwgng sulfate trong PS-sulfatel, PS-sulfate2 va PS-sulfate3

Két qua phan tich cho thay ham luong sulfate 1an luot trong cac mau PS-sulfatel, PS-
sulfate2 va PS-sulfate3 1a 34,64 + 0,86%, 39,87 + 0,85% va 41,36 + 0,60% (P = 0,95, n = 3)
(hinh 4). Céac sb liéu trén dugc xac dinh trén co so do do hép thu quang cac mau khao sat va dua
vao phuong trinh duong chuin voi chit chuén potassium sulfate xay dung duoc 1a y = 0,004x +
0,075 v6i hé s6 tuong quan R = 0,9969 trong khoang ndng do tir 40 — 200 pg/mL. Nhimng két
qua thu dugce gan v6i ham lugng sulfate c¢6 trong fucoidan (36,3%) - mot loai PS-sulfate ndi
tiéng dugc cho 1a ¢6 hoat tinh chdng ung thu chiét xuét tir rong nau thién nhién [12].
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Hinh 4. Ham luong sulfate trong cac mau PS-sulfate thu dugc.

Tir két qua phd FT-IR cta cac mau PS-sulfatel, PS-sulfate2 va PS-sulfate3 két hop véi
cac két qua vé ham luong sulfate, chimg t6 nhom sulfate dd dwgc gin vao PS, nhu vdy phan tng
sulfate hoa PS da thanh cong.

3.4. Lwc khang oxi ho4 tong theo méd hinh phospho molybdenum
Két qua xac dinh luc khang oxi hoa téng cta cic miu dugc thé hién trong hinh 5 va
bang 1.
Bding 1. B9 hép thu quang ctia cac mau PS-5, PS-sulfatel, PS-sulfate2, PS-sulfate3

tai cac nong do khac nhau

Nong do Do hap thy Do hap thy ciia Do hap thy cia Do hap thy cia
(mg/mL) cua PS-5 PS-sulfatel PS-sufate 2 PS-sufate 3
0,1 0,0468 0,0492 0,0472 0,0432
0,2 0,0559 0,0803 0,0603 0,0583
0,3 0,0865 0,1071 0,0907 0,0745
0,4 0,1205 0,1327 0,1296 0,1027
0,5 0,1343 0,1736 0,1436 0,1136

Theo két qua phan tich Annova hai nhén t6: ndng d6 mau va ham lugng sulfate trong
cac mau, chung toi nhan thdy ring, hai yéu t6 d6 déu anh huong dén do hip thu quang cia cac
mau va cac két qua do dugc 1a khac nhau, cu thé Fysngas= 74,74 > F (p = 0,95; 4, 12) = 3,26 va
Fham tuong sutfate = 9,56 > F (p = 0,95; 3; 12) = 3,49.

Céc két qua & hinh 5 va bang 1 cho thay rang, hoat tinh khang oxi héa ctia PS duoc ting
cuong khi gan thém cac nhém sulfate vao cdu trac caa PS, diéu d6 c¢6 thé quan sat dugc thong
qua do hap thu cua PS-sulfatel (34,64% sulfate), PS-sulfate2 (39,87% sulfate) cao hon so véi
PS ban dau. Piéu dic biét 1a, mic du PS-sulfatel ((34,64% sulfate) c6 ham lugng sulfate thép
hon PS-sulfate2 (39,87% sulfate) va PS-sulfate3 (41,36% sulfate), nhung lai c6 hoat tinh khang
oxi hoa cao hon tai tit ca cac nong do da khao sat. Két qua nay khac voi phat hién ciia Wang
trong [13] khi khao sat hoat tinh khang oxi hoa theo mé hinh hoat dong quét gbc tu do
superoxide, hydroxyl, DPPH; mé hinh lyc chong oxy hoa bang phuong phap khir sit (reducing
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power); mé hinh tao phirc vdi ion Fe?* hay nghién ctru ctia Jung [14] khi khao sat hoat tinh
khang oxi hoa theo mé hinh hoat dong quét goc tuw do DPPH, hai nghién ctru ndy cho thdy ham
lwong sulfate cang cao thi hoat tinh khéng oxi héa cang cao. Thé nhung, két qua nghién ctru cua
chung t6i lai phtt hop véi nghién ctru ciia Shao [16], bang cach khao sat hoat tinh khang oxi hoa
theo md hinh hoat dong quét gbc tu do superoxide, hydroxyl, ABTS; mé hinh luc chéng oxy
hoa bang phuong phap khir sit (reducing power), Shao cho rang ham lugng sulfate cang cao thi
hoat tinh khang oxi hoa cang thap [16]. Vi véy, su bién ddi vé kha nang khang oxi hoa ctia cac
dan xuat PS-sulfate khac nhau (¢ dy chinh 13 kha ning cho nhén electron v6i Mo (VI) tai diéu
kién nghién ciru) cod thé do su khac biét vé ham lugng sulfate trong cac mau. Ddi v6i cac chit
phan g don gian, kha ning nay phu thuéc vao nong do chét phan tmg va it thay d6i khi dat
dén can bang cht khong giam xudng. Tuy nhién, viéc xem xét kha ning phan tng ctia mot
polymer hitu co thién nhién véi cdu triic chudi co thé mach thing, c¢6 thé r& nhanh phirc tap nhu
PS-sulfate, c6 kha ning tao lién két hydro hay tuong téc giita cac chudi tao ciu tric bac 2, cau
tric bac 3 thi khong don gian nhu vay. Ham luong sulfate thay ddi thi cac lién két hydro ciing
nhu twong tac tinh dién giita cac nhom OSO5 véi cac nhom —OH cua cac chudi polymer thay
d6i, 1am cho cau trac 1ap thé ctia PS-sulfate va kha ning cho nhén electron cta cic nhom chirc
thay d6i 1 kha nang hoan toan co thé xay ra. Chung toi sé tiép tuc khao sat dé 1am rd hién twong
tha vi nay.
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Hinh 5. Lyc khang oxi hoa téng cia PS, PS-sulfatel, PS-sulfate2 va PS-sulfate3

tai cac nong do khac nhau.

Mit khac, cac chét khang oxi hoa cé cAu triic hoa hoc va nhém chirc khac nhau, vi vay
chung thuong khang oxi hoa theo nhiéu chirc ning va phuwong thirc khac nhau. Viéc danh gia
bang mot mo hinh khao sat chi méi mé ta mot khia canh cia kha nang khang oxi hoa, vi viy
day méi chi 14 két qua budc dau. Can tiép tuc khao sat hoat tinh khang oxi hoa cta cac mau noi
trén bang nhiéu mo hinh khac dé c6 thé danh gia toan dién hon.
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4. KET LUAN

Trong nghién ctru ndy, ba dan xuit PS-sulfate cta PS chiét xuat tir 14 ming cau xiém c6
ham lugng sulfate khac nhau, cu thé 1a PS-sulfatel (34,64% sulfate), PS-sulfate2 (39,87%
sulfate) va PS-sulfate3 (41,36% sulfate) dd duoc tong hop tai pH = 12,9. Hai dai hdp thu dic
trung méi xuat hién trong phd FT-IR cua cac dan xudt ¢ ving 1.230 - 1.270 cm! va 810 - 870
cm! khong c6 trong PS ban dau cho thiy phan ng sulfate hoa PS da xay ra. Ca PS va cac dan
xuit PS-sulfate déu thé hién hoat tinh khéng oxi hoa thong qua luc khang oxi hoa tong cua
chung, trong d6 su sulfate hoa PS c6 thé giup cai thién hoat tinh khang oxi hoa ctia PS ban dau.
Vi véy, sulfate hoa PS va khdng ché ham luong sulfate thich hop co thé 1a mot trong nhiing
phuong phap hiéu qua dé ting cuong hoat tinh khang oxi hoa cua cac PS c¢6 ngudn gdc thién
nhién.

LOI CAM ON

Xin chan thanh cam on Phong thi nghiém Hoa hoc cac Hop chat thién nhién, truong Dai
hoc Khoa hoc Hué d3 tao diéu kién thuén loi vé vat chét 13n tinh than dé co duge nghién clru

nay.
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ABSTRACT

Sulfated polysaccharides (PS-sulfate) which are extracted from organisms or synthesized
are identified for their valuable biological activities, including antioxidant capacities. In
this study, sulfated polysaccharide derivatives were synthesized from polysaccharide (PS)
extracted from the leaves of Annona muricata and sulfur trioxide pyridine complex in the
dimethyl sulfoxide solvent. FT-IR spectral results of PS-sulfates indicated two
characteristic absorption bands, one in the region 1230-1270 cm’' characterizes for an
asymmetric S=0 stretching vibration and the other signal in the region 800-870 cm
characterizes for a symmetric C—O-S stretching vibration associated with a C—0-SOj;
group. The contents of sulfate in obtained derivatives were determined to be 34.64, 39.87
and 41.36% by barium chloride gelatine method of Dogson (1956). It is showed that the

sulfation reaction had succeeded. The antioxidant capacity of PS-sulfates was better than

70



