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song Cuu Long, so hitu nhiéu hoat tinh sinh hoc nhw khdng
oxi héa, khdng khudn, khdang viém, khding ddi thdo dirong, diéu
tri tiéu chay,... Tuy nhién, nguon dwoc liéu phong phu va tai
sinh tw nhién nay chua dugc khai thac hi¢u qua va ding muic.
Nghién ciru nay khao sat ham lwong polyphenol tong, hoat
tinh khang oxi hod, khang khudn va khdang ndm ciia cao chiét
methanol 1a 6i sé theo phirong phdp ngam dam. Hoat tinh
khang oxi hoa dugc thuc hi¢n trén hai phuong phap DPPH va
ABTS, hoat tinh khéang khudn va khang ndam duwoc thuc hién
theo phwong phap pha lodng nong do. Két ‘qud cho thdy cao ld
oi cho hoat tinh khdng oxi hod manh nhat trén phuong phap
DPPH (ECs5,=19,36ug/mL) va irc ché tot nhat vi khuan Gram
(+) Staphylococcus aureus (ICsy=64,00+4,57ug/mL). Két qua
khao sat mo ra hwdng phat trién cdc san pham hoat tinh

sinh hoc thién nhién tir 1d 6i.

1. PAT VAN DE

Cay 6i (Psidium guajava L.) 13 loai cay dn
quéa nhiét di duoc trong rat phd bién ¢ Viét
Nam, dic biét 13 ving Pong bing séng Ctru
Long (Théng tan xd Viét Nam, 2020). Bén
canh san phém thu hoach 1a qua di, 14 6i duoc
biét dén c6 nhiéu dugc tinh quy nhu khang oxi
hoa, khang khuan, khang ung thu, khang dai
thao duong, tri tiéu chay (AI]un 2018). Nhiéu
nghién ctru vé cao chiét 1a 6i cho thay trong la
6i chira nhidu hop chit sinh hoc nhu
polyphenol, flavonoid va saponin,... Trong d6
thanh ph@in chinh dugc xac dinh mang lai cac
hoat tinh sinh hoc cho cao chiét 14 i dugc x4c
dinh 1a cac hop chét polyphenol (Witayapan,
2010). Polyphenol 1a tén goi chung ciia mét
dang ciu tric phan tr chita nhiéu nhom chirc

phenol. Trong ty nhién, nhitng hop chit nay
thuong dugc tim théy & thuc vat bac cao va ¢co
gia tri trong y hoc va cong nghi€p. Cac hop
chét polyphenol & nhiéu loai thuc vat da duge
chtiing minh c6 kha nang khang oxi hoa, khang
viém, ngin ngira ung thu, chdng xo vita dong
mach (Gutiérrez va cong sy, 2008). Nghién
cuu cua Fadi va cong su (2005) da lam rd hoat
tinh khang khuan, khang viém cua cao chiét 14
61 bang phuong phap khuéch tan trén dia thach
va chi ra ung dung tri mun trimg ca cua cao
chiét. Bén canh d6, Gutiérrez va cong su
(2008) da chi ra cac dugc tinh va cong dung
cta 14 6i: khang khuan trong diéu tri bénh tiéu
chay va kiét ly, chong co thit, c6 tinh khang
oxi hoa va dugc tmg dung trong diéu tri nhu
thudc bao vé gan, chdng nhidm tring. Denny
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va cong su (2013) két luan rang dich chiét
xuét tir 14 6 01 non (bup 61) ¢6 kha ning diéu tri
ung thu tuyén tién liét. Trong nghién ctru ciia
Aisha Ashraf va cong su (2016), cao la i o
kha nang trc ché Agrobacterium tumefaciens
va khang khéi u ¢ cac mirc do khac nhau (gia
tri ECso=65,02pg/mL). Ngoai ra, nghién ctru
cia Trang va cong sy (2012) cho thay cao
chiét 14 6i c6 kha ning diéu tri bénh tiéu
dudng theo co ché enzyme thity phan tinh bot
o-amylase va a-glucosidase. Cao chiét 14 6i sé
dugc trich ly, khao sat cac diéu kién chiét dén
ham lugng polyphenol va hoat tinh khang oxi
hoa, két qua cho thiy cao 14 6i c6 kha ning
han ché sy hinh thanh dém den trén tom, han
ché su oxi hoa cua thit ca trong qua trinh bao
quan lanh (Duy va cong su, 2013; Vuong va
cong su, 2015). Bén canh do, Thuyén va cong
su (2023) da khao sat thanh phan hoa hoc va
hoat tinh sinh hoc cua cao chiét 14 di 18, két
quéa cho thiy dung méi acetone phu hop dé
chiét cao va cao chiét 14 6i co hoat tinh khang
oxi hod va khang khuan t6t nhat d6i voi dong
vi khuan E-coli.

La 6i la nguon nguyén liéu phé bién tai
Vung Pong bang song Ciuru Long, s& hitu
nhiéu duoc tinh quy chua dugc khai thac
ding mtc va hiéu qua. Vo6i muc dich thu
hoach trdi va nu6i dudng cady sau thu
hoach, ngudén phu pham 14 6i doi dio nay
duoc nha noéng cit canh hity bé sau mdi vu
thu hoach trai. Bén canh ngudn nguyén
liéu, dung méi trich ly anh huéng dén hiéu
suat trich ly va hoat tinh ciia cao chiét.
Trabelsi va cong su (2010) khao sat dung
moi dé tach polyohenol tur thuc vat, két qua
cho thiy methanol 1a dung méi thich hop
dé cao chiét dat hoat tinh khang khuén tdt.
Trong nghién citu nay, ham lugng
polyphenol tong, hoat tinh khang oxi hoa,
khang khuan va khang nidm cua cao chiét
methanol 14 6i sé dugc khao sat. Két qua
ciia nghién ctru s& goép phan vao dir liéu
khoa hoc nguén 14 6i sé tai Tra Vinh - Viét
Nam, c6 thé tan dung va nang cao gia tri
nguon sinh khéi ty nhién nay, dong thai
ting tinh kinh té, tinh sinh kha dung cua
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cao chiét va gop phan dinh huéng phat
trién céc san phdm my pham, duoc pham ty
nhién tir 14 i.

2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén li¢u, héa chit va thiét bi

L4 6i twoi dugc thu hai tai tinh Tra Vinh
vao thang 7 nam 2023. Sau khi thu hai, la
duoc rura sach loai bo phﬁn hu, séy 0 45°C,
nghién thu bot min dé sa dung lam nguyén
lidu cho qua trinh diéu ché cao chiét.

Hoéa chit bao gém methanol (96%, Viét
Nam), gallic acid (98%, Xilong, Trung Qudc),
Folin-Ciocalteu (10%, Merck, DPuc), DPPH
(99%, Merck, buc), ABTS (98%, Merck,
Purc) va mot sd hoa chit co ban khéc.

Thiét bi bao gdm Tu siy (Eyela, Nhat
Ban), Can phan tich (Kern, Dtic), Can sdy am
(AND MX-50, Nhat Ban), May c6 quay chan
khong (EYELA, Nhat Ban), Hé thong chiét
Soxhlet (Trung Quéc), Bé siéu am (GT Sonic,
Trung Qudc) May UV- VIS (Multiskan
SkyHigh, Singapore), May vortex (Reax Top
Heidolph, Ptc), Micropipette (ISO Lab,
brrc), va cac dung cu co ban khéc.

2.2. Phwong phap nghién ciru
2.2.1. Piéu ché cao chiét

Cao chiét 14 6i duoc diéu ché theo phuong
phap ngam dam véi dung moi methanol. Cu
thé, 20 gram bot la o1 sé duoc ngam voi
400mL methanol trong ba lan, mdi lan 24 gio.
Dich chiét tir cac lan ngam dugc gom lai, loc
qua gidy loc va c¢6 quay tach dung méi thu
duoc cao methanol. Cao chiét duoc bao quan
& 4°C va st dung cho cac khao sat tiép theo.

2.2.2. Xdc dinh @6 am nguyén liéu va hiéu
suat chiét cao

Do am bot nguyén li¢u dugc xdc dinh theo
phuong phap sdy va dugc xac dinh bang can
sdy am. San pham cao 14 61 dang sét duoc can
dé tinh hiéu suét trich ly, thir nghiém dinh
lugng polyphenol, phan tich cic nhom chirc
dac trung va hoat tinh khang oxi hoa. Hiéu suét
trich ly ctia cao dugc tinh theo cong thurc sau:
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y khoi lwong cao chiét
H(%) = ——— - — x 10C
khoi lwong bot nghién min

2.2.3. Pinh lwong polyphenol tong

Ham luong polyphenol téng duoc xac
dinh theo phuong phap Folin-Ciocalteu dugc
mo ta béi Singleton va cong sy (1999). Hon
hop phan tng gdm 1mL dung dich cao chiét,
thém vao SmL thudc thir Folin-Ciocalteu
10%. Sau 4 phut, thém 4mL Na,COs lac déu,
dé yén 60 phut ¢ nhiét d6 phong, gia tri do
hap thu (Abs) dugc do & budc song 765nm.

2.2.4. Khao sat hoat tinh khang oxi hoa

a) Phuong phap DPPH

Hoat tinh khang oxi hoé ciia cc cao chiét
14 6i dugc xac dinh theo phuong phép cua
Sharma va Bhat (2009). Hon hgp phan tng
bao gdbm 1mL DPPH' (6x10 mM) va ImL
cao chiét & 12 ndng d6 khac nhau (0,4883 dén
1000pg/mL). Hon hop phan tmg duoc 1 trong
t6i & nhiét do phong trong 60 phiit. Sau d6, do
d6 hap thu quang phd ciia DPPH" & budc song
cuc dai 517 nm. Chat d6i chung duogc st dung
la ascorbic acid & 10 ndng do khac nhau
(0,4883 dén 250pg/mL). Ty 1¢ giam do hip
thu quang phd ciia DPPH' ¢ budc song 517nm
khi ¢6 va khong co chét khang oxi hoa duoc
xac dinh dé tinh hiéu suat phan tng. Hiéu qua
khang oxi hoéa 50% (ECsp) dugc dua vao
phuong trinh dudng cong phi tuyén cua dich
chiét khao sat. Phan tram loai bo géc tu do
dugc tinh theo cong thuec:

) Ac s
H(%) =—
Ac

x 100

Trong do:

Ac (Acontrol): d6 hap thu cta mau chi
chira DPPH’ va dung mdi

As (Asample): do hap thu cua mau chira
DPPH’ va céc cao chiét hodc doi ching.

b) Phuong phap ABTS™

Kha nang loai bd géc tr do duwgc mo ta b(”;ri
Nenadis va cong sy (2004). Khi cho chat
khang oxi ho4 vao dung dich chra ABTS™,

cac chat khang oxi hod s& khir ion ABTS™
thanh ABTS lam cho dung dich mét mau
xanh. Ascorbic acid dugc st dung nhu chét
d6i chimg duong. Thir nghiém dugc tién hanh
xac dinh kha ning bat gbc tu do bang cach
xay dung d6 thi mdi quan hé giita ndng do cao
chiét voi phan trim trung hoa gdc tu do
ABTS™ trong khoang nong d6 1a 0,4883 dén
1000pg/mL. Cu thé, hdn hop phan tmg gdm
ImL ABTS™ va ImL dung dich cao chiét
hodc dung dich ddi ching, duoc u & nhiét do
phong trong 6 phut. Sau d6 do dugc hap thu
quang phd & bude song 734nm. Két qua hoat
tinh khang oxy hoa ciia cao chiét dugc biéu
dién béng gia tri ECsy dugc tinh dya trén
phuong trinh phi tuyén cua dich chiét khao
sat. Phan tram lam sach géc tu do duogc tinh

theo cong thuec:
. Ac—As
H (%) = —— x 100

Ac

Trong do:

Ac: d6 hip thu ciia mau chi chira ABTS™
va dung moi

As: d6 hip thu cia miu chita ABTS™ va
cac cao chict hodc doi chung.

2.2.5. Khao sat hoat tinh khang khudn va
khang nam

Hoat tinh khang khuan cta cao chiét 14 6i
dugc khao sat theo phuong phap pha loang
néng dd trén moi truong long dugc thuc hién
tai Vién Han Lam Khoa hoc va Cong nghé
Viét Nam. Mau ban dau duoc pha lodng 2
budc trong DMSO 100% va nudc cét tiét tring
thanh mot diy 5-10 ndng do. Nong do thir cao
nhét cua dich chiét trong thir nghiém 1a 128
pg/mL. Panh gia hoat tinh dich chiét c6 ICsy <
100 pg/mL; chit sach c¢6 ICsp < 25 pg/mL.
Hodc mau tho c6 MIC < 200 pg/mkL; chét sach
MIC <50 pg/mL (Phuong va cdng su, 2021).

Vi sinh vat kiém dinh duoc lwu gitt ¢ -
80°C. Trugc khi thi nghiém, vi sinh vét klem
dinh dugc hoat hoa bang moi truong nudi cay
sao cho nong d6 vi khuan dat 5%x10° CFU/mL;
nong d6 ndm dat 103 CFU/mL. Liy 10uL
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dung dich miu thir & cac ndng do vao dia 96
giéng, thém 190puL dung dich vi khuén va nam
da dugc hoat hoa ¢ trén, U ¢ 37°C/ 16-24 gio.
Chat d6i chung 1a khang sinh Ampicillin cho
cac ching vi khuan Gram duong (+) vdi cac
gia tri ICsy trong khoang 0,001 - 0,5pug/mL; cac
gia tri MIC trong khoang 0,004 - 1,2pug/mL;
khang sinh Cefotaxim cho cac ching vi khuan
Gram am (-) véi cac gia tri IC50 trong khoang
0,025 - 15,75pg/mL; voi gia tri MIC trong
khoang 0,05 - 19,5 pg/mL va khiang nim
Nystatin cho ndm Candida albicans voi gid tri
IC5¢ dat 1,3240,05; vai gia tri MIC 8 pg/mL

Trong nghién ctru nay, cac chung vi khuan
va nam tiéu biéu sau duoc thuc hién:

Bacillus subtilis (ATCC 6633): la truc
khuan gram (+), sinh bao tr, lgi khuan,
thuong khong gay bénh.

Staphylococcus aureus (ATCC 13709):
cau khudn gram (+), gdy mu cac vét thuong,
vét bong, gay viém hong, nhiém tring c6 mu
trén da va cac co quan ndi tang.

Lactobacillus fermentum (N4): vi khuin
gram (+), 1a loai vi khuén duong rudt 1én men
c6 ich, thuong co6 mat trong hé tiéu hda cua
nguoi va dong vat.

Escherichia coli (ATCC 25922): vi khuan
gram (-), gy mot s6 bénh vé duong tiéu hoa
nhu viém da day, viém dai trang, viém rudt,
viém ly trye khuan.

Pseudomonas aeruginosa (ATCC 15442):
vi khudn gram (-), tryc khuan mu xanh, giy
nhiém tring huyét, cac nhiém trang ¢ da va
niém mac, gdy viém duong tiét niéu, viém
mang ndo, mang trong tim, viém rugt.
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Salmonella enterica: vi khuan gram (-), vi
khuén gdy bénh thuong han, nhiém tring
duong rudt & nguoi va dong vit.

Candida albicans (ATCC 10231): nim
men, thuong gay bénh tua ludi ¢ tré em va
cac bénh phu khoa.

2.2.6. Phirong phdp xir 1y 56 liéu

Trong nghién ctru ndy, mdi thi nghiém tién
hanh Idp lai 3 lan, két qua trinh bay ¢ dang gia
tri trung binh + d¢ 1éch chuan. S liéu duoc
xtr 1y va vé& biéu do bang phan mém Microsoft
Excel 2018, GraphPad PrismS8. Sy khac biét
coy nghla giita cac mau thi nghlem duoc thyuc
hién bang phuong phap thong ké ANOVA
bang phin mém Mintab 17.

3. KET QUA VA THAO LUAN

3.1. B am nguyén ligu va hiéu sudt trich
ly cao chiét ld 6i

Do 4m bot nguyén liéu bot 1a i dat 7,38 +
0,05%, voi gia tri @6 am nay 1a kha thap va phu
hop voi tiéu chuén bt duogc liéu theo Duoc
dién Viét Nam (do am bot nguyén liéu <9%).

Hiéu suét chiét cao dat 8,08%. Cao thu
duogc ¢ dang sanh déc va c6 mau nau dat.

3.2. Két qua dinh luwgng polyphenol tong

Puong chuan gallic acid dugc xdy dung
trong khoang néng do tir 30-140 pg/mL va do
d6 hap thu & budc séng 765 nm. Két qua thu
dugc phuong trinh dudng chudn gallic acid co
dang y = 0,0068x — 0,1216 (R2 = 0,9992). Cao
chiét methanol 14 6i dugc pha & nong do 200
(ug/mL), duoc tinh dua vao duong chuan cia
gallic acid. Két qua duoc trinh bay nhu Béang 1

Bang 1. Ham hrong polyphenol tong ciia cao chiét 14 di

N 6ng d6 cao Ham lwgng polyphenol. Ham luwgng
chiét (ug/mL) twong duwong pg/mL gallic polyphenol
Mg acid (GAE pg/mL) (%lg cao)

200 72,745+0,175 36,372+0,087

Nguon: Céng bé ciia tac gid, (2023).

TAP CHi KHOA HOC VA CONG NGHE CAN THO - SO 01 THANG 02/2024 33



KHOA HOC KY THUAT - CONG NGHE

Két qua nghién ciru cho thiy cao chiét 14
0i s¢ chua ham lugng polyphenol twong doi
cao dat 72,745+0,175 GAE pg/mL, chénh
léch gan ba lan nong dd so véi chat chuan
gallic acid.

3.3. Két qua thir nghiém hoat tinh
khang oxi hoa

3.3.1. Kha nang trung hoa goc tw do
DPPH’

Hiéu qua trung hoa gbc ty do DPPH’
dugc xdy dung dwa trén phan trim lam
sach gdc tu do theo nong do. Trong do, gia
tri d6 hap thu ti 1& nghich v6i nong do va
phan trim trung hoa gbc tu do ti 1& thuan
v6i noéng d6 chat chuan/mau thir. Ascorbic
acid (Vitamin C) 1a hop chét c6 hoat tinh
khang oxi héa manh nén dugc chon lya
lam hop chit d6i chimg trong cac thir
nghiém vé danh gia hiéu qua khang oxi
hoa ciia cao chiét MeOH tir 14 6i. Phuong
trinh dudrllg chuan co dang
y = pesemeemess (RY=0,9961), cho
thiy kha ning trung hoa gbc tu do cua
Vitamin C dat gia tri ECs, 1a 3,814pg/mL.

Két qua trung hoa gbc ty do DPPH’
cta cao chiét 14 6i dugc thé hién nhu Hinh

1. Theo d6, phuong trinh hdi quy ciia cao

<A , — 1
chiét c6 dang vy = 1710028 -loglxl 08118

(R> = 0,9944). Két qua cho thiy cao
methanol 14 6i ¢6 kha ning trung hoa gbc
tu do DPPH" cao dat ECs, = 19,36
(ug/mL), thip hon chit chuan Vitamin C

khoang nam lan. So v6i nghién ctru cia
Thuyén va cong su (2023), cao chiét
acetone 1a 0i 18 co co kha niang wc ché
74,4% cac gbc tu do & ndng do6 100
ug/mL va gia tri ECso dat 24,01 (ug/mL),
cao methanol 14 6i sé cho hoat tinh khang
oxi hoa t6t hon voi gia tri ECs dat 15,39

ug/mL. Két qua khac biét nay co thé giai
thich do ngudn nguyén liéu (gidng 14 6i),
diéu kién dia ly, dung moi trich ly,... dén
hoat tinh cta cao chiét.

1004

_e 80"

5. .
¢ 60 Cao chiet 14 oi
"ot

= 404

f - Vitamin C

o NA-
] || 1] 1

4 0 1 2 3
log[Nong d5] pg/mL

Hinh 1. Khé néing trung hoa goc tw do
DPPH’ ciia cao chiét MeOH la 6i. Vitamin
C dwoc sir dung lam chat doi ching

Nguoén: Cong bé cua tac gia, (2023).

3.3.2. Kha nang trung hoa géc tw do
ABTS™

Két qua trung hoa gbc tur do ABTS™
ctia Vitamin C va cao chiét methanol 1a
61 duoc trinh bay nhu Hinh 2. Kha ning
trung hoa gbc tu do ABTS™ cua
Vitamin C duoc thé hién qua gia tri
ECso 1a 3,270ug/mL (phuong trinh
duong (l:huén co dang
Y = e » R = 0,9900).
Dong thoi, kha ning trung hoa gbe tu do
ABTS™ cua cao chiét MeOH 14 6i duogc
trinh bay. Theo d6, phuong trinh hdi quy
cua cao chiét co dang
y= 1+10° ;3¢—J;og[xjn."_gc (R2 = 059964)
Két qua cho thiy cao methanol 14 6i c6
kha nang khang oxi hoa hiéu qua véi
EC50: 21,55,ug/mL
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Hinh 2. Khé néng trung h(‘)avg(‘)c tw do
ABTSe+ ciia cao chiet MeOH la 0i. Vitamin
C dwoc sir dung lam chat doi ching

Nguon: Céng bé ciia tic gid, (2023).
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34. Két qua thir nghiém hoat tinh
khang khuan va khang nam

Kha ning khang khuin va khang niam
ciia cao chiét 1a 6i dbi véi cac chung vi
khuidn bao gdm Staphylococcus aureus,
Bacillus subtilis, Lactobacillus fermentum,
Salmonella  enterica, Escherichia coli,
Pseudomonas aeruginosa dugc trinh bay
nhu Bang 2.

Bang 2. Két qua hoat tinh khang khuin va khang nim ciia cao chiét 14 6i

Vi khuin/nim

Chiung
thir nghi¢ém ICso (ug/mL)
Vi khuan Staphylococcus aureus 64,00+4,57
Gram (+)
Bacilus subtilis >128
Lactobacillus 98,66+6,37
fermentum
Vi khuan Salmonella enterica >128
Gram (-)
Escherichia coli >128
Pseudomonas >128
aeruginosa
Nim Candida albicans >128

Két qua phan tich cho thiy cao 14 6i khong
anh huong dén loi khuan duong rudt Bacillus
subtilis, khong giy anh huong dén cac ching
vi khuan Gram (-) va nam (ICsp >100 pg/mL).
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Nguon: Céng bé cia tac gid, (2023).

Chung khuan Gram (+) Staphylococcus
aureus bi tc ché voi ham luong dang ké.
Cung voi do, theo nghién ctru cuia Biswas va
cong su (2013) da chi ra cao chiét 14 6i khang
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t6t d6i voi chung vi sinh vat Gram (+)
Staphylococcus aureus, tuong dong véi ket
qua nghién clru nay.

4. KET LUAN

Nghién ctru cho thiy cao chiét methanol 14
6i thé hién kha ning khang oxi héa cao khi
duoc khao sat bang phuong phap DPPH va
ABTS, hiéu suét bat géc tu do cao (ECs
thap), thdp hon 200pug/mL. Két qua nay ciing
pht hop véi viée dinh lwong thanh phan chinh
quan trong co6 tac dung khang oxi héa manh
thuong xuét hién trong nhiéu loai thuc vat la
polyphenol véi két qua ham lugng cao. Ngoai
ra, cao chiét 14 6i c6 kha ning @c ché dong vi
khuan gdy viém hong, gdy mu va nhidm
tring. Pong thoi, khong anh huong dén loi
khuan duong rudt. Két qua nghién ctru cho
thdy 1a 6i sé 1a ngudn nguyén lidu tiém ning
g dung trong linh vyc my pham, thyc pham
chirc nang va dugc pham.
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TOTAL POLYPHENOL CONTENT, ANTIOXIDANT, ANTIBACTERIAL AND
ANTIFUNGAL ACTIVITIES OF GUAVA LEAF EXTRACT
(PSIDIUM GUAJAVAL.)

ABSTRACT

Guava leaves, a common source of raw material in the Mekong Delta, possess various biological
activities such as antioxidant, antibacterial, anti-inflammatory, antidiabetic, and anti-diarrheal
properties. However, this rich and naturally regenerative medicinal source has not been efficiently and
properly exploited. This study investigated the total polyphenol content, antioxidant, antibacterial, and
antifungal activities of methanol extract of guava leaves by maceration method. Antioxidant activity was
performed by DPPH and ABTS methods, while antibacterial and antifungal activities were tested by the
dilution method for concentration. The results showed that guava leaf extract had the strongest
antioxidant activity on the DPPH method (EC50=19.36ug/mL) and the most effective inhibition against
Gram-positive bacterium Staphylococcus aureus (IC50=64.00+4.57ug/mL). These findings open up
avenues for the development of natural biologically active products from guava leaves.

Keywords: Guava leaf extract, antibacterial, antifungal, antioxidant, polyphenol.
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