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NGHIEN CUU THANH PHAN CAU TRUC VA HOAT TiNH CHONG OXY HOA
CUA PECTIN PHAN LAP TU LA CUC QUY (TITHONIA DIVERSIFOLIA)

STUDY OF CHEMICAL COMPOUNDS AND ANTIOXIDANT ACTIVITY OF
PECTIN ISOLATED FROM TITHONIA DIVERSIFOLIA
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Toém tat - Pectin la mét polysaccharide phirc tap dwoc tim thay
trén thanh té bao ctia hau hét cac té bao thyc vat va anh hudéng
clia né dbi véi strc khoe ngay cang dwgc quan tam. Cac nghién
ctru cho thdy, dich chiét nwéc clia cay clc quy la dich chiét chiva
nhiéu polysaccharide, cu thé la pectin, cé nhiéu hoat tinh dang
quan tam. Trong nghién cru ndy, pectin cé mirc do este hoa thap
dwgc phan 1ap tir & cda cay cuc quy. Pectin phan lap duoc xac
dinh bang phuwong phap FTIR, 1H va 13C NMR, GPC. Céu tric
cua pectin dugc tao nén tir cac cac don vi (1—2)- rhamnose va
(1 —4)-galacturonic acid tao nén mach chinh. Mach nhanh cé mat
clia cac don vi (1 —5)-arabinose. Hoat tinh chéng oxy héa dwoc
danh gia bang kha néng quét géc hydroxyl tw do.

Tir khéa - cay Cuc quy; pectin; polysaccharide; hoat tinh quét gbe
hydroxyl tw do; hoat tinh chong oxy héa.

1. Pit van dé

Cuc quy (Tithonia diversifolia) ho Cuc (Asteraceae) la
mot trong nhiing cay thuc duoc st dung trong y hoc cb
truyén ctia chdu My dé diéu tri nhiéu bénh khac nhau nhu
sOt rét, chéng u.... Cay c6 ngudn gdc tir Mexico, hién nay
phan bd rong khép trong cac khu vuc cén nhiét déi va nhiét
d6i, chang han nhu chau Phi, Trung My va Dong Nam A. O
Viét Nam, cay cic quy hién nay da dugc tu nhién hda, moc
phd bién & rat nhiéu noi, dic biét 1a & ving Tay Nguyén [1].
Nhiéu nghién curu da xac dinh dugc réng, bén canh cac dich
chiét dung méi hitu co (chira cac 16p chit dd dugc nghién
ctru sau nhu flavonoid, sesquiterpen) thi dich chiét nudc 14
ctc quy 1a dich chiét chira nhidu polysaccharide, ciing c6
nhiéu hoat tinh dang chii ¥ nhu hoat tinh chdng ung thu,
chéng tiéu duong, ha md mau [2]...

Hién nay, céc polysaccharide dang thu hut nhiéu sy quan
tdm cua cac nha khoa hoc trong cac ting dung y dugc hoc mot
mat nhod vao cédc hoat tinh sinh hoc quy bau. Mat khac, cac
polysaccharide khong c6 tac dung phu, khong gay hai dén cac
t& bao binh thudng [3]. Pectin, loai polysaccharide c6 mit
trong thanh t& bao cua thuc vat ciing 1a mot trong cac
polysaccharide da va dang dugc nghién ctru va sir dung rong
rai [4, 5]. Hién nay, cac nha khoa hoc cho rang, pectin chil yéu
chtra cac don vi galacturonic acid (GalA). Rhamnose (Rha) 1a
thanh phan nho trong mach chinh ctia pectin, trong khi céc
duong khac nhu arabinose (Ara), galactose (Gal) va xylose
(Xyl) nim trén cac mach nhanh. Tty vao thanh phan duong
chiém vu thé & mach nhanh ma tén goi ciia mach nhanh sg
twong g |4 arabinan, galactan hay xylan [5]. Phin manh dién
hinh cta pectin 1a mach c6 vai tram don vi a-(1-4)-GalA véi
murc d este hoa (DE) khac nhau. Cac dic diém cdu trac ciia
pectin c6 thé bién dbi tuy thudc timg loai thuc vat va ngudn
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gdc phan bd. Cac nghién ctru vé polysaccharide néi chung va
pectin noi riéng dang thu hiit sy quan tdm dac biét cuia cac nha
khoa hoc trén thé giGi. Nhiéu cong trinh vé pectin va cac dan
Xuit clia ching tr nhiéu loai thuc vat khac nhau nhu ché xanh,
1a hong ciing da dugc cong bd. Cac Umng dung trong y hoc
¢d truyén va cac nghién ctru hién dai déu cho thay dich chlet
nudc ciia ctc quy co nhiéu hoat tinh dang chu ¥, goiy ring
pectin phan 14p tir dich chiét nudc cua cay ndy la dbi twong
nghién ciru hira hen mang lai nhiéu két qua trién vong.

Céc nghién ctru vé thanh phan hoéa hoc cua Tithonia
diversifolia hién nay méi chi tap trung & cac phan doan chiét
it phan cye nhu phéan doan etyl axetat, phén doan diclometan.
Thanh phan h(’)a hoc cuia phan dgan chiét pu('rc con chua dugce
khao sat nhicu. Do vay, cho dén nay, cau tric va hoat tir}h
sinh hoc cua pectin tir cuc quy hién van chua dugc cong bo.

Bai bao ndy nghién clru qua trinh phén lap, xac dinh
thanh phan hoa hoc va hoat tinh chong oxy hoéa cta pectin
tur 14 ctic quy Viét Nam.

2. Thuc nghiém
2.1. Méu thuee vit

Mau thyc vat duoc thu héi tai tinh Gia Lai vao thang 4
nam 2014. Tiéu ban duoc luu giit tai Phong Thi nghiém
trong diém cong nghé loc hoa dau. Mau la dugc rira sach,
phoi, say kho.

2.2. Hoéa chit va thiét bi

Céc dung moéi: nudc cit, n-hexane, ethyl acetate
(EtOAC), dichloromethane, methanol (MeOH), etanol...

. Phé hong ngoai FT-IR dugc do dudi dang vién nén KBr
bang may IMPACT-410, Nicolet-Carl Zeiss Jena (Duc).

Phé6 NMR cua miu nghién ctru duge do trén may


mailto:giangkimlien@gmail.com

114 Bui Vi Thuc Uyén, Giang Thi Kim Lién, Tran Van Hiéu, Tran Thj Thanh Thay

Bruker AVANCE 500MHz ¢ nhiét d6 70°C, sir dung dung
moi D20 vai ché d6 do khir tin hiéu cua nudce.

Séc ky thim théu gel GPC dugc thyc hién trén may
HPLC Agilent 1100. Pha dong 0,1N NaNOs, téc d6 dong
Iml/phut. Bau do RID.

Céc dung cu thiét bi khac: thiét bi chung cét 16 cudn
hoi nu6e, may 6 quay chan khong, can phan tich, cde thay
tinh, cac loai pipet, gidy loc, cot sac ky, tai tham tach, phéu
loc, phéu chiét, may ly tam...

2.3. Phén Igp va tinh ché pectin

Mau thue vét sau khi thu hai dugc thai nho, phoi trong bong
mat, siy kho ¢ nhiét d 40 - 45°C, sau d6 dem nghién nho.
100 g bot 14 cuc quy duge ngam chiét vai 2 lit etanol (12h) x3
14n dé loai bo chit béo, cac chat hitu co phan tir lugng thép.

Mau thuc vat sau khi loai bo chét béo va cac chat hitu
co phan tir lugng thip dugc dun véi 2 lit nude cit trong 3h
(31an). Tién hanh loc dung dich chiét bang phéu Bunches, tiép
tuc ¢6 dudi dung mo6i thu dung dich dac, sau do két tua béng
etanol véi ty 1¢ thé tich 4:1, dé ling dung dich sau 12h. Tiép
tuc tién hanh ly tam, loc, séy dé thu duge 5,06g pectin tho.

Dung dich Sevag dugc pha theo ty 1¢ thé tich
diclometan : butanol = 4:1. Pectin thd dugc hoa tan vao
nuée cit, tiép tuc tach loai protein bang phuong phép
Sevag. Cho dung dich Sevag : dung dich mau theo ty 1¢ thé
tich 1:1 vao phéu loc, thu Iy 16p phia trén, tiép tuc két tua
v6i etanol theo ty 1¢ thé tich 1:4. Sau d6 tach loai chét bang
c4c chat hap phu nhu than hoat tinh rdi tiép tuc dwoc tinh
ché qua mang tham tach, thu dugc 3,24 g pectin tinh ché.
2.4. Nghién ciru hoat tinh chéng oxy hoa

Phuong phap thir hoat tinh quét gde hydroxyl tu do dugc
xac dinh theo phuong phap cta Vissotto va cong su [6]:
0,5 ml dung dich mau & cac néng d0 khac nhau duogc tron
déu vai 1,5 ml dung dich 2mM FeSOa, tiép theo 1a 1,5 ml
dung dich H,O, 6 mM, va 1,5 ml dung dich natri salicylat
ndéng do 6mM. Hon hop duoc ngam trong bé didu nhiét &
37°C trong 30 phut. Po d6 hdp thu quang cua hdn hop &
bude séng 510 nm sau khi 1am ngudi hdn hop vé nhiét do
phong. Vitamin C dugc sir dung lam ddi chimg duong.

3. Két qua va thao luan
3.1. Phé hong ngogi ciia pectin

Phé hong ngoai ciia pectin phan lap tir 14 cic quy dugc
trinh bay trén Hinh 1.
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Hinh 1. Phé héng ngoai ciia pectin tir ld ciic quy
Déi voi pectin, ving dao dong trong khoang 1.200 —
1.800 cm™? trén phd IR dugce xem la ving “van tay” cla
mau. Tai day, ta c6 thé quan sat trang thai dac trung cta

cac nhom carboxylic (khodng 1.750 — 1.350 cm™) [7].

Dai dao dong & vung 1.733 cm® dic trung cho dao dong
kéo cing cua nhom C=0 cua gdc carboxylic acid khong
dugc ion hoa (ton tai dudi dang methyl hoa hay gbc acid).
Su ion hoa gbe nay (tao thanh muo1) dan dén viéc suy giam
tin hiéu nay trén ph6 va lam xuat hién tin hi¢u dao dong
kéo cang cia COO" twong tng trong vung 1.600 — 1.650
(bat d6i ximg) va 1.400 — 1.450 cm® (dbi xtng) [7]

Murc d¢ ester hoa (DE) dugc dinh nghia la ty s gitra s6
lwong nhom ester so v6i tong s6 nhom acid va nhom ester,
dugc danh gia tryc quan thong qua cuong do tin hi¢u cua dai
1733 cm'™. Hinh 1 cho thiy pectin thu dugc tir 14 ctc quy 1a
loai pectin c6 murc do este hda (mirc d6 methyl hoa) thap.
3.2. Phé cgng hwéng tir hat nhian *H NMR va 3C NMR
ciia pectin

Phé cong hudng tir hat nhan proton ctia mau pectin thu
dugc tir 1a clic quy duoc trinh bay trén Hinh 2 ¢6 rat nhiéu
diém twong dong véi phd 'H-NMR ciia polysaccharide
giau arabinan phan 1ap tir Opuntia ficus-indica [8].
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Hinh 2. Phé *H NMR ciia pectin tir ld ciic quy
Vung cdc tin hiéu anome trén phé cho thdy céc tin hiéu
¢ d6 dich chuyén hoéa hoc 5,18; 5,03 va 5,01 duogc gan
twong ung cho a—(1—5) arabinofuranosyl, a—(1—2)
rhamnopyranosyl, va o-(1—4)-galactopyranosylacid. Su

O mét cua proton H6 cua cac don vi rhamnose thé hién qua
cac tin hi¢u cong husng ¢ d6 dich chuyen 1,12 va 1,23. Tin
hiéu ¢ 1,12 ppm twong tng véi goc rhamnose lién két
(1 —2) voi mét galacturonic acid, con tin hiéu ¢ 1,23 ppm la
cua gc rhamnose lién két (2 —1) véi mot galacturonic acid
va tao nhanh ¢ O-4. Tin hi¢u c6 cudng do cao ¢ 3,70 ppm la
tin hiéu ctia nhdm methyl lién két voi goc GalA.

Két qua thu duoc f]oén toan phq hqp véi cac nghién cau
truge day da xac dinh rang, thanh phan cau trac cua pectin chu
yeu chia cc don vi galacturonic acid (GalA). Rhamnose
(Rha) la thanh phan nhé trong mach chinh cua pectin, trong
khi cac duong khac nhu arabinose (Ara), galactose (Gal), va
xylose (Xyl) nam trén cac mach nhanh [8].

Pho *C NMR cua pectin cho thy c4c tin hiéu anome dic
trung cuia rhamnose va glacturonic acid trong c&c khoi cau tao
cua mach chinh rhamnogalacturonan & 100,1 va 98,6 ppm,

duoc gan tuong trng cho C1 cia cac don vi (1—2)- rhamnose
va (1 —4)-galacturonic acid. Céc tin hiéu ¢ 1759 va
175,2 ppm dac trung cho cac nhdm chire carboxylic C6 tuong
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ung cua cac don vi (1 —4)-galacturonic acid va galacturonic
acid (1—2)-rhamnose. Trong khi do, tin hi¢u & 17,2 ppm dac
trung cho cac nhom methyl cua cac don vi rhamnose. Bén
canh d6, pho *C NMR clia pectin con thé hién nhiing tin higu
ddc trung cua cac don vi (1 —5) arabinose qua cac cong
huong co6 do dich chuyén hoéa hoc 108,5; 83,4; 78,3; 84,9 va
67,6 ppm tuong ung véi C-1 — C-5.
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Hinh 3. Phé 13C NMR ciia pectin tir I ciic quy

Két qua thu duoc cho thy, pectin tir I4 clc quy la loai
pectin giau arabinan véi cac dir liéu pho pht hop veéi cac
nghién ctru trude ddy, da xac dinh rang thanh phén cau trac
cua pectin chu yéu chtra cac don vi galacturonic acid
(GalA). Rhamnose (Rha) la thanh phan nho trong mach
chinh cua pectin va arabinose (Ara) la thanh phan duong
¢6 ham lugng dang ké & mach nhénh [8, 9].
3.3. Sdc ki tham thau gel GPC
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Hinh 4. Sdc ki @6 tham théu gel- GPC ciia
mau pectin tw ld cuc quy

Sac ki d6 tham thau gel cia mau pectin duoc trinh bay
trén Hinh 4. Két qua GPC cua mau pectin cho phép Xac
dinh céc thong s cdu triic quan trong bao g@)m khéi lwong
phan tir trung binh Mw = 1,39 x 10* g/mol, khoi lugng phan
tlr trung Mn = 1,15 x 104 g/mol khoi lugng phan tir trung
binh Mz = 1,74 x 10* g/mol va ddc trung ve chi so phén tan
PDI = Mw/M, = 1,2. Piéu nay cho thay d6 phan tan khdi
lugng cua pectin tir cic quy c6 twong d6i nho.
3.4. Hogt tinh chéng oxy hoa

D thi biéu dién kha nang quét gde hydroxyl tr do ctia
pectin tir 14 cuc quy duoc trinh bay trén Hinh 5.

Khi ndng d pectin ting, kha nang quét gbc tu do ctia pectin
tang dan va dat dén 88% khi ndng d6 pectin dat 10 mg/ml. Gia
tri ICso tuong Umg cua pectin va vitamin C lan luot 1a
4,73 mg/ml va 1,30 mg/ml. Két qua nay cho thdy ¢6 thé xem
pectin 1a mdt ngudn chat chdng oxy héa tir tur nhién day hira hen.
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Hinh 5. Khd ndng quét géc hydroxyl ti do ciia
pectin tw la cuc quy

4, Két luan
Pectin phan 1ap tr 14 cuc quy thudc loai pectin c6 muc

dd este hoa thap, co khéi luong phéan tir trung binh 1a
1,39x10* g/mol.

CAu truc cua pectin dugc tao nén tir cac don vi
(1—2)- rhamnose va (1 —4)-galacturonic acid tao nén
mach chinh. Mach nhanh cua pectin thudc loai mach giau
arabinan dugc tao nén tir cac don vi (1 —5) arabinose.
Pectin tir 14 cuc quy c6 kha ning quét gbe hydroxyl tu do
voi gié tri’ ICSQ la 4,73 mg/tpl, htra hen ¢6 thé sir dung la
nguon chat chong oxy hoéa doi dao tir thién nhién.

_Loi cdm on: Nghién ctru nay duge tai tro boi Quy Phat
trién Khoa hoc va Céng nghé Quoc gia (NAFOSTED)
trong dé tai ma s6 106-NN.02-2013.49.
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