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Tom tit

Cay ld dang (Vernonia amygdalina Del.) la dwoc liéu phin bo réng khdp ca nuée
va tdp trung nhiéu nhat la ¢ khu vie vimg niii phia bac nhw Cao Bang, Lao Cai, v.v.
La dcfng co tinh han, vi dcfng thwong duwoc ngdm ruou, sdc thude dé boi bé va tri mét
s6 bénh trén nguwoi. Bang cdc phdan iing hod hoc va thi nghiém thu nhat goc ti do,
ABTS, thanh phdn va khd nang khdng oxi hod cua cao chiét cdy la dang dwoc danh
gid. Két qua cho thdy cao chiét la ding cé chiva cdc hop chat thir cdp thuéc nhém hop
chat alkaloid, flavonoid, dwong khir va acid hitu co. Kha nédng thu nhdt géc tw do dwoe
xdc dinh théng qua gid tri EC50 cho DPPH va ABTS lan lwot la 360,2 £ 43,2ug/mL va
> 1mg/mL.

Tir khéa: ABTS, DPPH, ld ding, kha nang khang oxi hod, Vernonia amygdalina Del
Abstract

INVESTIGATION INTO ANTIOXIDANT ACTIVITY OF ETHANOLIC
VERNONIA AMYGDALINA DEL. EXTRACT

Bitter leaf (Vernonia amygdalina Del.) is mainly distributed in Asia. In Vietnam, this
plant is grown throughout the country, especially in the northern mountain areas of Cao
Bang and Lao Cai. The bitter leaf has been widely used in traditional medicine for health
promotion and human disease treatment. To evaluate the antioxidant activity of the bitter
leaf ethanol extract, free radical scavenging assays were carried out, including DPPH
and ABTS. The results indicated that alkaloids, flavonoids, reducing sugar, and organic
acid were present in the extract. The DPPH and ABTS scavenging activities of bitter leaf
extract were reflected via EC50 values, which were 360.2 + 43.2g/mL and > 1mg/mL,
respectively.
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1. it van dé

La dang c6 tén danh phéap khoa hoc 1a Vernonia amygdalina Del. thudc chi Vernonia,
ho ctc (Asteraceae) thudng con dugc goi la cdy mat gau. Day 1a loai cay bui hay gb nho
cao dén 10m, cd nhiéu nhanh, vo xam dén nau, ban dau lang vé sau nit thanh mang, nhanh
non day 16ng min, 1a don, moc cach; cuéng 14 dai 0.2-4cm; phién 14 hinh bau duc dén thon,
kich thuéc 4-15cm x 1-4cm, khong c6 16ng trén phién trir 16ng to & hé gan 14; dinh phién
nhon hay c6 miii ngan; bia phién c6 ring nho. Tu tan dang tdn mang nhiéu hoa dau & ngon
nhénh; cong hoa dau dai dén 1cm, c6 16ng min; tong bao bau duc rong, cao 3-5mm mang
3-7 hang 14 hoa ¢6 16ng min. Hoa hinh éng, ludng phai, ngii phan, 6ng hoa cao 5-8mm, tan
cling mang 5 thily trang, dung, cd tuyén va 16ng min; b nhi duc dinh nhau thanh 6ng, bao
phan c6 phu bg & dinh; bau nodn ha, mot budng, c¢d tuyén va 16ng min; voi nhuy c6 16ng,
ché doi. Bé qua nau den, c6 10 rénh doc, cao 1,5-3,5mm, 6 tuyén va day léng min, tan
cung bén trén c6 16ng cirng (Ofori va nnk., 2013; Orwa va nnk., 2009; Oyeyemi va nnk.,
2018). Trong y hoc dan gian, cay 14 ddng duoc ting dung vao nhiéu bai thubc chira cac bénh
& ngudi, khang khuan, khang oxi hoé va nhiéu céng dung khac (Oyeyemi va nnk., 2018).
Trudce ddy, nhiéu hop chit chuyén hod thir cip da duoc phét hién co trong cay 14 dang, dién
hinh 1a cac hop chit phenolic nhu vernolide, vernodalol, vernolepin, vernodalin va cac dan
xuat, flavonoid, luteolin, terpene, coumarin, phenolic acid, lignan, xanthone, anthraquinone
va nhiéu hop chat khac (Ejike, 2010). Cac hop chét thir cip mang dén cac hoat tinh sinh
hoc ¢6 tac dung hd trg sic khoé va diéu tri bénh ¢ nguoi (Hussein va nnk., 2019; Twaij va
nnk., 2022). Véi dic tinh giau cac dién tir ty do, nhém hop chat nay ¢ kha nang trung hoa
cac gbc tu do tir 6 can bang thé oxi hod khir ndi bao khi duoc hap thu vao trong té bao
(Swallah va nnk., 2020). Tuy nhién khac véi vai trd ciia cac hop chét so cap, vai tro cua cac
hop chét thir cap trong thuc vat khong mang y nghia quyét dinh cho su séng con cua ca thé
ma lién quan nhiéu dén dap ung thich nghi cia cé thé véi moi trudng song do ¢ ham lugng
va thanh phan thuong c6 nhiéu thay d6i va phu thudc vao diéu kién séng (Holopainen va
nnk., 2018; Srivastava va nnk., 2020). Muyc tiéu ciia dé tai 1a kiém tra so bo thanh phan hoat
tinh ¢6 trong mau 14 dang thu hai tai tinh Ba Ria — Viing Tau, Viét Nam va khao sat hoat
tinh khang oxi hoa cua cao chiét.

2. Phwong phap nghién ciru

2.1. Chudn bj cao chiét

Miu cdy 14 Dang (Vernonia amygdalina Del.) duoc thu hai tai tinh Ba Ria — Viing
Tau, vao thang 9/2017 va dugc dinh danh boi Tién si Dang Lé Anh Tuan, khoa Sinh hoc —
Cong ngh¢ Sinh hoc, Pai hoc Khoa hoc Ty nhién, Pai hoc Quéc gia Tp. HO Chi Minh, véi
mi s voucher: PHH0004908. Mau 14 sau thu hai duoc loai bo céac 14 hu hong, sau bénh va
rira sach v&i nudc cat hai 1an trudc khi tién hanh siy kho & 40°C trong ti sdy vo trung cho
dén khi mau 14 kho hoan toan va c6 trong luong khong thay ddi. Xay va loc qua ray dé thu
duoc bot kho 14 Pang. Bot duoc liéu duoc tién hanh ngdm véi luong Ethanol 96% vira du,

85



http://doi.org/10.37550/tdmu.V]S/2022.04.329

lic lién tuc trong 5 ngay. Dich chiét dugc thu nhan bang cach loc qua gidy loc whattman
sau d6 cho bay hoi dung méi véi ap suét thip & 40°C dé thu duoc cao chiét tho. Cao thd
duoc dinh lugng va hoa tan trong DMSO (Sigma-Aldrich ) voi ndng d6 cubi 1a 200mg/ml.
Loc qua mang loc 0.45um va 0.22um trong diéu kién vo tring. Chia nho thanh ting
eppendorf, bao quan & til -20°C cho t6i khi sir dung (Nguyén Kim Phi Phung, 2007).

2.2. Dinh tinh thanh phén hod thuc vit

Céc thanh phan hod thyuc vat so bd duge tién hanh dinh tinh bang phuong phap cua
Ciulei va cong su (Ciulei, 1993). Ba phan doan dich chiét & ba do phan cuc khac nhau
(diethyl ether, ethanol va nudc cat) dugc thu nhan bang phuong phap Soxhlet véi 3 1an hoi
lwu dung méi. Cac phan tng dinh tinh dugc tién hanh phu hop véi timg phan doan dé kiém
tra cac thanh phﬁn hoat tinh c6 trong mau dugc liéu.

2.3. Dinh lwong ham luong polyphenol toan phin

Phuong phap dinh lwong polyphenols tong s6 dugc tién hanh theo mé ta ciia Marsha
Lewis dugc sira d6i theo Nunzia Cicco va cong sy (Cicco va nnk., 2011). Trong do, thude
thir Folin-Cioalteu (Sigma-Aldrich) dugc xem 1 hoa chat phan tmg chinh cho thi nghiém,
hon hop acid phosphotungstic va acid phosphomolybdic trong dung dich c6 kha ning
tham gia phan (mg voi cac nhom hydroxyl co trén cac hop chit polyphenols dé hinh thanh
cau tric oxid vonfram va molypden c6 mau xanh lam hap thu quang phd cuc dai tai
756nm, thdng qua viéc do quang pho hap thu cta dung dich phan mg tai budc séng
756nm c6 thé ude lugng ham luong polyphenols. Quy trinh thyc hién chi tiét: 200ul thude
thir F-C 100% duoc cho phan tng v&i 200ul mau & nhiét d6 phong trong vong 5 phit. B6
sung 1600pL Na2COs 5% va tiép tuc & hdn hop trong 20 phut ¢ 40°C. Po d6 hip thu
quang phd cua dung dich tai 765nm. Gallic acid (Sigma-Aldrich) duoc dung lam chat
chudn cho phan ting véi diy ndng do 0 dén 500pug/ml.

2.4. Khdio sdt khd nang bit giiv goc DPPH

Pugc dé xuat vao nhimg nim 1950, DPPH nhanh chéng tré thanh mé hinh gdc tur
do dugc su dung trong cac thi nghiém khao sat hoat tinh khang oxi hoa (Blois, 1958).
Gb6c DPPH thé hién tinh chat dién hinh ciia mot gbc oxi hoa Nito ty nhién khi khuyét 1
dién tir, khi hoa tan cho dung dich c6 mau tim, hép thu budc soéng cuc dai tai 517nm.
Trong phan ung oxi hoa khir, DPPH nhén thém dién tr dé dat trang thai can bé“mg va
chuyén dung dich sang mau vang lam giam d6 hap thu quang phd tai 517nm. Sy bién
thién d6 hap thu quang phd phan anh kha ning khang gdc tu do cua cao chiét duoc lidu.
Phéan tmg duoc tién hanh trong diéu kién tranh sang (Ozcelik va nnk., 2003), 400ul dung
dich DPPH 0,3mM (Sigma-Aldrich) va 400ul dung dich cao chiét dwoc tron va u 30 phut
& 37°C, hdn hop sau khi u dugce do d6 hip thu quang phd tai 517nm. Vitamin C (Sigma-
Aldrich) dugc str dung lam d6i ching dwong cua thi nghiém. Kha ning bit gitr gbe tu do
DPPH duoc tinh nhu sau:

% DPPH = [(Aching - AMiu)/ Aching] * 100 %
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2.5. Khdo sdt khd nding bit giit géc ABTS

Tuong tu nhu DPPH, ABTS 1a gbc ty do duoc st dung phd bién trong cac thi
nghiém khéng oxi hoa ké tir 1an dau khao sat vao dau nhimg nam 1990 (Miller va nnk.,
1993). Qua trinh hinh thanh gbc tu do ABTS (ki hiéu 1a ABTS*) tir dung dich ABTS
2,6mM (Sigma-Aldrich) duoc tién hanh bang cach b sung 3 1an thé tich mubi potassium
persulfate 7,4mM (Merck) va u tbi trong 16h. Dung dich ABTS* dugc chuan hod véi
methanol vé& do hap thu 1,0 + 0,02 & budc séng 734nm trude khi tién hanh cac thi nghiém.
150pl dung dich mau dugc phan tng 750ul dung dich ABTS* & nhiét d6 phong trong 15
phut. Hon hop duoc do d6 hip thu quang phé ¢ 734nm. Vitamin C (Sigma-Aldrich) dugc
sir dung 1am ddi chimg duong ciia thi nghiém. Kha nang bat giir goc tw do ABTS duge
tinh nhu sau:

% ABTS* [(Achung AMau)/ AChu-ng] X 100 %

2.6. Phuwong phdp phén tich sé ligu

Céc thi nghiém duoc thuc hién it nhat 3 1an lap doc lap. S lidu dugc thong ké va
xtr 1y bang phan mém GraphPad Prism version 9.0.0. Phéan tich hoi quy phi tuyén tinh
dugc thiét 1ap dé xac dinh gia tri ndng do tac dong t6i da mot nira (EC50). SH lidu duoc
trinh bay dudi dang gia trj trung binh + d¢ 1éch chuan.

3. Két qua nghién ciru va thio luin
3.1. Hiéu xudt tach chiét cao ld ding

Két qua sau qua trinh tach chiét thu dugce 740grams cao chiét tho tir 8kg bot 14 Dang
tuong duong voi hiéu suat tach chiét 1a 9,25%. Hinh anh ghi nhan tir qua trinh tach chiét
dugc minh hoa trong hinh 1.

o e d i ——
Hlnh 1. Két qua xur Ii va tach chiét mau la ding. (A) Cay la Pdng tai dia dlem thu hai;
(B) ld dding sau khi dwege xir Iy lam sach dwoc xép vao cdc khay dé say kho;
(C) Hinh dnh cao chiét cdy ld Pdang nong do 200mg/mL)
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Bing 1. Két qua dinh tinh so bg thanh phan hod thuc vt cé trong mdu bot ld ding

Thanh phan hod thuc vdt so b6 ¢ trong ld dding

DPinh tinh theo phan doan
Thanh phan Phan (mg diethyl ethanol nuée Két luan
ether

Carr-Price - -
Carotenoid H,S0, - -
Essential oil Bdc hoi téi cin - -
Alkaloid Thude thir Alkaloid + - - +
Coumarin NaOH, UV - - -
Anthraglycosid KOH 10% - -
Flavonoid Mg/HCI (dam dic) ++ +++ +++
Cardiac glycosid Thubc thir vong Lacton - -

Thubc thir 2-desoxy - -
Anthocyanosid HCI - -

KOH - -
Tannin Drops of FeCls; - _ -

Gelatin - -
Saponin Dung dich Liebermann - -

Léc voi nuée - -
Acid hitu co Na,COs ++ ++
Puong khur Fehling +++ +++

* Ghi chii: (- ) khdng ¢6 ; (+) nghi ngo; (+ ) c6; ( ++) cd nhiéu; (+++) cé rit nhiéu

Bing cac phan tng hoa hoc va phan doan cao chiét, cac thanh phan hoa hoc ¢ hoat
tinh sinh hoc dugc xac dinh bén trong mau bo kho cia cdy 14 Pang dién hinh bao gom:
polyphenol, alkaloid, duong khir va mot s6 hop chat khac. Két qua cu thé duoc tong hop
trong bang 1.

Khac v6i cac thanh phan so cip, cac hop chat chuyén hoa thir cap khong mang y
nghia séng con trong doi sdng cta thuc vat nhung dam nhiém céc vai tro khac nhu dan
du con trung, khang ndm va nhiéu nhiém vy khac phuc vu cho qua trinh thich nghi véi
moi truong séng cta thyc vat (Holopainen va nnk., 2018). Do d6, cac thanh phan chuyén
hoa thtr cap thuong thay ddi phu thudce vao diéu kién moi trudng sdng cia cdy nhu diéu
kién khi hau, anh sang, thd nhudng va cac diéu kién ngoai tic dong khéc, tir d6 gy ra su
khac biét trong thanh phan chuyén hod thtr cip cta cling dbi twong & cac didu kién song
khac nhau (Pant va nnk., 2021a). St c6 mat ctia cac hop chét khir, hop chat mang cau triic
khong no, hop chit mang nhiéu nhom thé giau dién tir cho phép du doan vé hoat dong
khang oxi hoé cua duogc li€u nay.

Ham lhrong polyphenol toan phan trong mdu la ding

Polyphenols tong duoc tinh theo duong lwong acid gallic (hinh 2), voi ham luong
cao trong mau cao chiét 38,34 + 1,90mg/g GAE (Gallic acid equivalents — duong lugng
acid gallic) tuong duong véi 3,55 = 0,18mg/g GAE bot kho duogc lidu.
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Hinh 2. Két qua dinh leong polyphenols tong so.
(4) Két qua phan iing F — C; (B) Phuong trinh dwong chudn Gallic acid

Polyphenol & nhém hop chét thtr cap 16n v6i hon 8000 cong thire duge mé ta véi dic
diém chung 14 vong phenol va nhiéu nhom thé tir d6 cac chiét xuat mang nhom hop chat nay
c6 thé tham gia nhiéu con dudng bén trong té bao (Bravo, 1998; Cheynier, 2005; Dixon,
1999; Ghani, 2020; Tsao, 2010). Mang nhiéu dién tir tu do bén trong cau tric, cac hop chat
polyphenols dé dang tham gia vao cac phan tng trung hoa cac gbc oxi hoa khién cac chiét
xuét chira nhiéu hop chat ndy mang kha ning khang oxi hoa cao. Két qua cho thay ham luong
polyphenol tong s6 ciia cao chiét 14 dang trong ethanol 96% cao hon so v&i cao chiét trong
methanol (14.79 £ 0.53mg GAE/g), ethanol 70% (chiét nong: 18.85 + 0.68mg GAE/g, chiét
lanh: 22.45 + 2.35mg GAE/g) va ethyl acetate (25.2 = 2.62mg GAE/g) (Phan va nnk., 2021).

3.2. Khd néng thu nhat géc DPPH cia cao chiét ld ding

Béng phan tng cho nhan dién tir véi DPPH, kha ning khang oxi hod cua cao chiét 14
dang dugc x4c dinh. Kha ning khang oxi hoa ctia cao chiét 1a déng tang dan theo chiéu ting
nong do cao chiét va thap hon nhiéu so véi vitamin C. Tai néng d6 1mg/mL, phan tmg giita
cao chiét 1a dang va DPPH dat bdo hoa. Nong d¢ tac dong t6i da mot nira — EC50 duoc xéac
dinh 12 360,2 + 43, 2ug/mL cho cao chiét 14 déng trong thi nghiém thu nhat gdc tu do DPPH.

A ‘ B 100+
1000 500 250 125 62,5 pg/mL = -
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&

Hinh 3. Két qua thi nghiém thu nhit DPPH. (A) S thay doi mau sdc dung dich DPPH
xay ra do sw trao — nhdn dién tit véi cao chiét, (B) Pwong biéu dién % DPPH bj bt giir.
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Trudc ddy, hoat tinh khéng oxi hoa ciia cao chiét cdy 14 déing da dwoc nhidu nghién
ctru khéo st va cho thiy hiéu qué thu nhit gbc DPPH. Ethanol duoc xem xét 1a dung méi
hiéu qua nhét cho tach chiét nhdm thu duoc kha ning thu nhan gbc DPPH cao nhit so véi
dung moi etyl acetate va n-hexan (Syahputra va nnk., 2021). Hiéu qua thu nhan gdc tu do
DPPH ciling c6 su khac biét gitra cac nghién ctru (Adeoye va nnk., 2018; Adesanoye va
nnk., 2014; Erukainure va nnk., 2022). Diéu kién méi trudng sdng gop phan 16n vao su hinh
thanh, chuyén hod cac hop chat thir cip gy anh hudng 1én tac dong sinh hoc ctia cao chiét
thuc vat tir d6 dan dén sur sai khac trong két qua nghién ctru ctia ciing mét ddi twong nhung
khéc biét vé vi tri dia Iy (Li va nnk., 2020; Pant va nnk., 2021b). Kha ning thu nhit goc
DPPH cua cao chiét cay 14 déng trong bao c4o nay cho thiy tinh théng nhat voi két qua ghi
nhan dugc tir mau 14 dang thu tai Trang Bom, Pong Nai, Viét Nam (Phan va nnk., 2021).

3.3. Khd nding thu nhdt géc ABTS ciia cao chiét ld ding

Tuong tu DPPH, ABTS ciing 1a phuong phéap thuong dugc st dung trong khao sat
tinh khang oxi hod ciia duoc liéu (Nwachukwu va nnk., 2021). Két qua cho thay kha ning
bét gitt cac gbc ABTS* cuia cao chiét cay 1a déng 1a thip v6i ndong d6 EC50 > Img/mL.
Kha ning bat giit goc tu do ABTS* cua cao chiét 14 déng trong bao céo nay 1a phu hop
véi cac nghién ctru trude d6 (Adeoye va nnk., 2018; Qing va nnk., 2014). Trong khao sat
trude ddy, dung moi ethyl ecetate duoc xac dinh 1a dung mai tao cao chiét 14 déng c6 hiéu
qua thu nhan ABTS* cao nhat (Qing va nnk., 2014). Bén canh d6 cac diéu kién ngoai
canh nhu ti 1¢ dung méi, nhiét d6 tach chiét va phuong phép tach chiét gay ra nhiing anh
hudng nhat dinh 1én thanh phén hoat tinh chiét xuat, kha nang thu nhat géc tu do DPPH
va ABTS* ciia cao chiét 1a ctia cdy 1a dang (Alara va nnk., 2017).

A 1000 500 250 125 62.5 pg/mL :
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g é 60|

= 40 —
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- S— - X 20
=1¢] <
£ 5.6,
= ~ ('.\ ey ;‘ o T T T T T T T T T |
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Hinh 4. Két qua thi nghiém thu nhét ABTS*. () Sw thay déi mau sdc dung dich ABTS*

xady ra do sit trao — nhdn dién tr véi cao chiét, (B) Puong biéu dién % ABTS* bj bdt gii.
Két qua tong két cho thiy alkaloid, polyphenol, acid hitu co, cac hop chat khtr 14 cac
thanh phan hoat tinh dugc phat hién trong mau 14 déng thu hai tai Ba Ria — Viing Tau, trong
d6 ham luong polyphenol & mirc kha cao 38,34 + 1,90mg/g GAE. Khan ning thu nhit gbc
ti do ghi nhan tir cao chiét 1a kha thap v&i ndng do EC50 cho DPPH va ABTS* lan luot 1a
360,2 + 43,2pg/mL va > Img/mL. Vi sy xuat hién cta cac hop chat c6 kha niang khir trong
cao chiét, can tién hanh thém cac thi nghiém d4nh gia kha nang oxi hoa — khir khac bén canh
thi nghi¢ém thu nhat géc tu do nham kiém tra toan dién kha nang khang oxi hoa cua dugc liu.
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