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TOM TAT

Séu loai thwc vat an dwoc & Viet Nam duoc lwa chon dé& nghién ctru hoat tinh chéng oxi hda va (e ché enzyme
polyphenoloxidase (PPO), gém: L& tra xanh (TX), la trdu khéng (TK), 1& i (LO), 1& khoai lang (KL), 1& 16t (LL) va 1&
nhau (LN). Hoat tinh chéng oxi héa dwgc danh gid dwa vao kha nang khir géc tw do DPPH, ning lwc khir va kha
nang (rc ché sy oxi hda chat béo trén mé hinh dau-nwéc. Bén canh d6, ham lwong polyphenol clia sau loai thwc vat
ciing dwoc xac dinh. Ké&t quéa nghién ctu cho thdy ca sau loai thwe vat déu thé hién kha ning chéng oxi héa théng
qua cac phép thtr va kha nang chéng oxi hda phu thudc theo loai. Ham lwgng polyphenol clia sau loai thwe vat khac
nhau theo loai va dao déng trong khoang 11,73 dén 188,19 mg GAE/g chat khd. Hoat tinh trc ché PPO cla sau loai
thyc vat phu thudc theo loai, cao nhét thudc vé LO (64,77%), theo sau b&i TK (61,66%), TX (43,87%), LL (25,59%),
LN (21,93%) va KL (21,42%).

T khéa: Chét chéng oxi hda, hoat tinh chéng oxi hda, polyphenoloxidase, hoat tinh (rc ché polyphenoloxidase,
thwe vat an dwoc.

Antioxidant Activity and Polyphenoloxidase Inhibitory Activity
of Edible Plants in Vietnam

ABSTRACT

Leaves of six edible plants in Vietnam, including Camellia sinensis, Piper betle, Psidium guajava, Ipomoea
batatas, Piper lolot, and Morinda citrifolia L. were selected to investigate antioxidant and polyphenoloxidase inhibitory
activity. Antioxidative activities were evaluated by DPPH free radical scavenging capacity, reducing power capacity
and inhibitory of lipid oxidation in oil-in-water model. In addition, polyphenol content in leaves of six edible plants were
also determined. Research results indicated that all of plants had antioxidative activity via antioxidant tests and the
antioxidant ability depended on species. Polyphenol contents were different from species to species. Their values
varied from 11.73 to 188.19 mg GAE/g db. Polyphenoloxidase (PPO) inhibitory activity differed with species. Psidium
guajava leaves had the highest activity of PPO inhibitory (64.77%), followed by Piper betle (61.66%), Camellia
sinensis (43.87%), Piper lolot (25.59%), Morinda citrifolia (21.93%), and Ipomoea batatas (21.42%).

Keywords: Antioxidant, antioxidant activity, edible plant, polyphenoloxidase, polyphenoloxidase inhibitory.

ching c6 kha ning tri hodn hiéu qua qua trinh

1. DAT VAN DE 8 €0 K AR et dua A
’ oxi héa va vi vay gép phan cai thién chat lugng

Thuc vat 13 mot ngudn chiia cic chit chong
oxi héa tuyét voi (Huda-Faujan va cong su,
2009). Cac hgp chat polyphenol 14 nhiing chat
chéng oxi héa tu nhién, dudc phat hién phd bién
trong cac loai thuc vat &n dudc va khéng &n
duge. Ching c6 nhiéu chiic ning sinh hoc béi vi
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va dinh dudng ctia thuc phdm (Marja va cong
su, 1999). Nhiéu nghién céu da duge thuc hién
cho thay trong cadc phén cua thuc vat chta
nhiéu cac chat chéng oxi héa nhu: Phenolics,
flavonoids, tanins, vitamins, quinines,
coumarins, lignans, ligin (Cai va cong su, 2004;



Amarowicz va cong su, 2004). Vi vay, thuc vat
sé 12 mot ngudn nguyén lidu t6t dé thu nhan va
ting dung cac chat c¢6 hoat tinh chéng oxi héa va
hoat tinh sinh hoc.

Viét Nam nidm ¢ ving khi hau nhiét déi
thuoc khu vic Pong Nam A. Hé thuc vat vo
cung phong pht va da dang véi xap xi1 2.500 loai
thuc vat da duge nhan dién (Chi, 1997). Nhidu
loai thuc vat trong & Viét Nam da duge st dung
trong y hoc, dugc liéu ti 14u dsi vi nhiing dac
tinh sinh hoc da dang ctia né (Doan va cong su,
1992; Nguyen va cong su, 2006; Nguyen va cong
su, 2010; Hue va cong sy, 2008). Thuc vat duge
lidu trong 6 Viét Nam cling nhan duge su quan
tam d#c biét ctia cac nha nghién ciu trong vai
thap ky qua (Yasuko va cong su, 2011). C6 thé
néi Viét Nam c6 ngudn thuc vat déi dao phuc vu
t6t cho linh vuc thuc phdm ciing nhu dugc
phidm. Mic du vay, cho dén nay nhiing nghién
ctiu vé thuc vat trong ¢ Viet Nam chua yéu 1a
kham pha cac déc tinh sinh hoc phuc vu cho
muc dich dugc liéu. Nhitng nghién ctu nay chi
giéi han trong mot s6 loai thuc vat dudge liéu.
Trong khi d6, nghién ctiu vé hoat tinh chong oxi
héa va tic ché enzyme nau héa cia thuc vat an
dugc trong ¢ Viét Nam van chua dude nghién
ctitu mot cach day da. Thong tin vé hoat tinh
chéng oxi héa va tGc ché enzyme
polyphenoloxidase ctia mot s6 loai thuc vat #n
duge tréng & Viét Nam van con rat han ché. Vi
vay, muc tiéu cia nghién ctu nay la xac dinh
hoat tinh chéng oxi héa va tic ché& enzyme
polyphenoloxidase ctia mot s6 loai thuc vat #n
dugc trong 6 Viét Nam.

2. VAT LIEU VA PHUONG PHAP
2.1. vatliéu

Sau loai thuc vat duge tuyén chon trong
nghién ctu dua vao cac tiéu chi: Dé kiém, ré,
duge trong phd bién ¢ Viét Nam va c6 thé &n
dugc, bao gdm: La tra xanh (Camelliasinensis), 14
16t (Piper lolot), & nhau (Morinda citrifolia L.), 14
6i (Psidium guajava), 14 khoai lang (Ipomoea
batatas) va la trau khong (Piper betle). T4t ca cac
nguyén liéu dugc mua tai chg & dia phuong TP.
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Nha Trang trong thang 3/2013, & trang thai tuoi.
Ngay sau khi mua, nguyén liéu duge van chuyén
vé phong thi nghiém khéng qua mét gio dé tién
hanh céc xt 1y tiép theo.

2.2. Hoa chat

1,1-diphenyl-2-picrylhydrazyl (DPPH), axit
Gallic, L-3,4-dihydroxyphenylalanine (L-
DOPA) mua tu Sigma Aldrich (USA).
K;(Fe[CN]¢), AICI;, axit trichloracetic (TCA),
NaH,PO,, Na,HPO,, Na,CO,, thudc thi Folin-
Ciocalteu, Tween 40, Ethanol dat hang phén
tich cua Merck (Diic), enzyme Tyrosinase cua
hdng Worthington, Biochemical Corporation
(NJ, USA) chita 836 U/mg DW tuong duong véi
100.000 don vi hoat 3.

2.3. Chuan bi dich chiét

Mbi d6i tugng thuc vat st dung trong
nghién ciu c6 khoi lugng khoang 1,5-2kg tuoci
(mAu 16n). Tt mau 16n, 14y ngdu nhién ba miu
nhd cho mdi loai nguyén lidu, qua trinh chiét
dugc thuc hién trén mdi miu nhd, dich chiét ti
mdi mau nhd duge phan tich lip lai it nhat hai
lan (2-3 14n). Két qua bo céo cudi cung la gia
tri trung binh tit cac miu nhd, dung dé danh gia
két qua cho mau 1én. Nguyén lidu tuoi dugc
bim nhé bang may cit (Super Blender, MX -
T2GN, Matsushita Electric Industrial Co., Ltd,
Japan) trudc khi tién hanh chiét. Nude dude st
dung lam dung méi chiét véi ti 1& nguyén
liéu/dung méi 1la 1/15 (w/v), nhiét d6 va thoi gian
chiét 14n lugt 1a 90°C va 30 phit (Duong Thi
Kim Nguyén va cong su, 2012). Qda trinh chiét
dugc thuc hién trong bé 6n nhiét (Elma, S 300H,
Elmasonic, Germany). Dich loc trong thu dugc
sau qua trinh ly tdm 6 4°C, toc do6 5.000 rpm
trong 15 phat (Centrifuge, Labentech, Mega
17R, Germany), duge st dung dé tién hanh céc
phan tich tiép theo.

2.4.Xac dinh ham lugng polyphenol

Ham lugng polyphenol duge xac dinh theo
phuong phéap cua Singleton va cong su (1999).
Két qua dugc bao cao bdi mg axit gallic tuong
duong (GAE)/g chat kha.
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2.5. Xac dinh hoat tinh chéng oxi hoa

2.5.1. Kha ning khir géc tudo DPPH

Kha ning khi goc tu do DPPH duge xac
dinh theo phuong phap cia Fu va cong su
(2002) v6i mot vai hiéu chinh nhé. Khoang 20pl
dén 140pl dich chiét tron véi nude cat dé dat thé
tich téng cong 3ml. Sau dé thém 1ml dung dich
DPPH 0,2mM, lic déu va dé yén trong béng t6i
30 phit. D6 hap thu quang hoc duge do 6 buéde
song 517nm (Spectrophotometer, Carry 50,
Varian, Australia). Kha n#ng kht géc tu do
DPPH dugc xac dinh theo céng thic sau: DPPH
(%) = 100 x (Acs - Ap)/Acr. Trong do: Aep: DO
h&p thu quang hoc ctia mau tring khéng chita
dich chiét; Ap: D6 hap thu quang hoc cia mau
c6 chiia dich chiét. K&t qua bao céo bdi gia tri
ICs, 12 ndng d6 cta dich chiét khii duge 50% goc
t¢ do DPPH § diéu kién xéac dinh. Gia tri ICs
cang thap thi hoat tinh khi géc ty do DPPH
cang cao.

2.5.2. Niang luc khwy

Nang luyc khi duge x4c dinh theo phuong
phap cta Oyaizu (1986) v6i mdt vai hiéu chinh
nho. Nhiéu thé tich khac nhau cta dich chiét
dugc tron véi dém phosphate pH = 6,6 dé dat
thé tich cu6i cing 1,5ml trudc khi thém 0,5 ml
K,(Fe[CN]y) 1%. Hén hgp dude 1 & 50°C trong 20
phut, sau d6 thém 0,5ml TCA 10% va 2 ml nudc
cét, cudl cung 0,4ml AICIl,; 0,1% duge thém vao.
Do hdp thu quang hoc duge xac dinh tai bude
séng 700nm. D6 h4p thu quang hoc cang cao thi
ning luc kht cang manh. Két qua dudc tinh
toan bdi gia tri ICs,, 14 lugng mAu lam tang do
h4p thu quang hoc 1én 0,50.

2.6. Xac dinh kha nang chéng oxi hoa trén
mé hinh dau-nuéc

Hé nhii tuong dau-nuée duge chudn bi gom:
10% dau Olive, 85% nudc va 0,5% Tween 40.
Hén hgp duge ddng héa ¢ téc do 10.000rpm
trong 5 phuat (IKA, T18B, Ultra - Turax,
Germany). Chinh xac 2ml dich chiét dugc tron
déu véi 10ml hé nhii tuong ddu-nuéc chita trong
ong nhua 50ml c6 ndp day, dit trong té 6n nhiét
§ 50°C, qua trinh oxi héa chat béo duge quan sat

366

hang ngay. Ham lugng hydroperoxide dugc xac
dinh theo phuong phap ctia Richards va Hultin
(2002). Ham lugng hydroperoxide dude xac dinh
trén dich chiét chat béo theo phuong phap ctua
Bligh and Dyer (1959). Két qua tinh toan ham
lugng hydroperoxide tit dudng chuidn Cumene
hydroperoxide (HPO) néng dé tit 0-120 nmol/mi.

2.7. Xac dinh hoat tinh @c ch& enzyme
polyphenoloxidase béi dich chiét

Hoat tinh tic ché& enzyme polyphenoloxidase
duge thuc hién theo phuong phap ctia Fu va
cong su (2005) v6i mot vai hiéu chinh nho.
Nhiéu thé tich dich chiét khac nhau duge trén
v6i dung dich dém phosphate pH = 6,6 dé dat
thé tich cuéi cung 2,8ml. Sau dé, 0,05ml enzyme
PPO (1 mg/ml) duge thém vao, giit hén hgp 2
phiit 6 nhiét d6 phong trude khi thém 0,2ml L-
DOPA (0,4 mg/ml). D6 hdp thu quang hoc duge
xac dinh sau méi 0,5 phit ¢ buéc séng 475nm.

2.8. Phuong phap xi Iy s6 liéu

Céac phéan tich dugc tién hanh lip lai dé dam
bdo thuc hién phan tich ANOVA. Ham lugng
polyphenol, gi4 tri ICs, cia kha nang khii goc tu
do DPPH, ning luc khii, miic d6 oxi hoéa chat
béo va kha ning tic ché enzyme PPO dugc thuc
hién it nhat hai 14n lip lai. S8 liéu dugc phan
tich trén phan mém Statistica 8.0 (Stasoft,
Tulsa, Ok, USA). Kiém dinh Tukey dudc thuc
hién sau phan tich ANOVA dé danh gia su khéac
nhau ciia c4c gia tri v6i mtc y nghia P < 0,05.

3. KET QUA VA THAO LUAN
3.1. Ham lugng polyphenol

Ham lugng polyphenol ctia sau loai thuc vat
duge tuyén chon dugc trinh bay trong Hinh 1.
Két qua cho thdy ham lugng polyphenol phu
thudc theo loai (P < 0,05). Trong s6 sau loai thuc
vat duge nghién ciu thi 14 Trau khéng (TK) cé
ham lugng polyphenol cao nhat (188,19mg
GAE/g chat khd), theo sau béi 1a 6i (LO) va la
tra xanh (TX) v61 ham lugng tudng tng la 146,5
va 84,5mg GAE/g chat kho. La nhau (LN), 14 16t
(LL) va 1a khoai lang (KL) c¢6 ham lugng
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Hinh 1. Ham lugng polyphenol ctia sau loai thuc vat dugc tuyén chon
(Chit cai trén c¢o6t khac nhau chi ra sy khac nhau c6 y nghia P < 0,05)

polyphenol thap nh4t, gia tri clia chiing tuong ting
la 11,7; 39,3 va 60,7mg GAE/g chit khé. Truong
va cong su (2007) da cong bd ham lugng
polyphenol cta la 6i, 14 tra xanh, 14 khoai lang va
l& 16t 1an lugt 1a 122,8; 84,8; 68,4 va 19,6mg
GAE/g chat kh. Két qua nghién citu cia Marja va
cong su (1999) khi nghién cGu ham lugng
polyphenol ctia 92 loai thuc vat #&n dudc va khong
an duge da bao céo ring ham lugng polyphenol
ctia ching ciing phu thudc vao loai va gia tri dao
dong kha rong trong khodng tit 0,2 dén 155,3mg
GAE/g chat kho. Theo nhém tac gid nay nhiing
loai thuc vat c6 ham lugng polyphenol 16n hon
20mg GAE/g chat kho thi c6 hoat tinh chéng oxi
héa manh. Két qua nghién citu cia chiing téi cho
th&y hau hét cac loai thuc vat duge tuyén chon
trong nghién ctiu (ngoai trtt LN) déu ¢6 ham lugng
polyphenol cao hon mtic khuyén céo ctia Marja va
cong su (1999) tir 1,97 dén 9,41 lan.

3.2. Kha nang kh géc tu do DPPH

Kha ning khit goc tg do DPPH 1a mét trong
nhiing phép phén tich dé danh gia hoat tinh
chéng oxi héa trong vitro thudng st dung nhat
trong nghién ciu, c6 dén 90% céac nghién ctiu vé

chat chéng oxi héa st dung phép phan tich nay
(Joon-Kwan va Takayuki, 2009). Kha nang khi
goc tu do DPPH cua dich chiét tit sau loai thuc
vat tuyén chon dugc thé hién trong hinh 2. Két
qua cho thay hoat tinh chéng oxi héa cta la tra
xanh (TX), 14 6i (LO) va la trau khong (TK) cao
hon déng ké so véi 14 khoai lang (KL), 14 16t (LL)
va 4 nhau (LN), P < 0,05. Phan tich théng ké cho
thay hoat tinh chong oxi héa cua TX, TK va LO
khéng khéc biét dang ké (P > 0,05). Gia tri IC50
ctia ching lan lugt 14 0,49; 0,84 va 1,18ug chat
kho/ml. KL c6 hoat tinh chéng oxi héa cao hon
LL va LN véi gia tri IC50 1a 10,08 so véi LL va
LN 13 13,52 va 14,08ug chét kho/ml. Méi lién
quan giita hoat tinh chéng oxi héa thé hién qua
kha nang khi goc tu do DPPH véi ham higng
polyphenol dugc trinh bay trong hinh 3. Phén
tich tuong quan héi qui cho thay hé s6 R2=0,716
chi ra méi tuong quan chét ché gitia ham higng
polyphenol véi kha ning khii gbc tu do DPPH.
Két qua nay ciing phu hgp véi két qua cong bo
bdi Truong va cong su (2007). Ciing tit két qua
nay cho thay polyphenol 14 thanh phan chinh gép
phan tao nén kha ning chdng oxi héa cta cac
thuc vat duge tuyén chon trong nghién ciiu.
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Hinh 2. Niang luc khit géc tu do DPPH ctia sau loai thue vat duge tuyén chon
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Hinh 8. M6i lién quan gitta kha nang thu géc tu do DPPH véi ham luwgng polyphenol

3.3. Nang luc khit

Niang luc khii cling 14 mot phép phan tich
nhim danh gia kha ning chéng oxi héa trong
vitro. Hinh 4 trinh bay két qua danh gia ning
luc khti ctia dich chiét tit sau loai thuc vat tuyén
chon. Két qua cho thdy ning luc khi thé hién
qua gia tri ICy, ctia 14 tra xanh (TX), la trau
khong (TK) va 14 &i (LO) théip hon dang k& so
v6i ba loai 14 con lai (P < 0,05), diéu dé ciing c6
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nghia 12 dich chiét ti ba loai 14 nay c6 hoat tinh
chéng oxi héa cao hon dang ké so véi ba loai 1a
con lai. Gia tri IC, ctia ching 1an lugt 1a 1,94;
1,40 va 2,28ug chat khd/ml. La Ist (LL, ICy, =
16,4519 chat khé/ml) cé hoat tinh chong oxi héa
cao hon 14 nhau (LN, ICs, = 43,84ug chat
kho/ml) va 14 khoai lang (KL, 1Cs, = 112,99ug
chat kho/ml) ¢6 néng luc khii thap nhat.
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Hinh 4. Nang luc khit ctia sau loai thuc vat duge tuyén chon
(Chii cai trén cot khac nhau chira su khac nhau ¢6 y nghia P < 0,05)

3.4. Kha niang han ché& sy oxi héa chat béo
trén mé hinh dau-nuéc

Dich chiét ti la trdu khong (TK) tic ché
dang ké sy hinh thanh hydroproxide trong mé
hinh dau-nuéc (P<0,05) so véi dich chiét tit nam
loai 14 con lai (Hinh 5). Ham lugng
hydroperoxides (HPO) cia miu TK sau 4 ngay
bao quan 1a 7,86nmol HPO. Trong khi d6 gia tri
nay ciia nam mau dich chiét nam loai 14 con lai
dao ddéng trong khoang 16,18-17,36nmol HPO.
Ham lugng HPO cia mau ddi ching (CT) va
mau BHA sau 4 ngay bao quan lan lugt 1a 22,25
va 15,25nmol. K&t qua ciing cho thay hiéu qua
tic ché su oxi héa chat béo cia TK cao hon dang
ké (P<0,05) so v6i BHA & néng d6 100 ug/ml.

Hui-Yin va Gow-Chin (2007) da bao cao
rang dich chiét trong nudc cta 1a i c6 thé tc
ché& 94,4-96,2% trong md hinh axit linoleic &
noéng do 100 pg/ml. Lakshmi va cong su (2006)
ciing da béo céo rang dich chiét ethanol caa 14
trau khong c6 kha nang han ché& su oxi héa chat
béo tét hon BHA trong mé hinh dau dita va dau
co. K&t qua nghién ciiu cia Nabasree va Bratati
(2004) da chi ra réng dich chiét trong nudec ctua
la trau khong c6 tiém ning te ché su oxi héa
ch&t béo tot hon 14 tra xanh.

35. Hoat tinh @c ché

polyphenoloxidase

enzyme

Enzyme polyphenoloxidase (PPO) la mot
loai enzyme gay hién tugng bién den cho mot s
loai rau, qua va giap xac (tém, ghe), gdy nén
nhiing ton that chat lugng khéng mong muén
cho nguyén liéu va san phidm thuc phdm. Chinh
vi vay, nghién ciiu tic ché enzyme nay da nhan
dugc su quan tdm didc biét ti cac nha nghién
ctiu. Két qua nghién ctiu hoat tinh tc ché& PPO
ctaa dich chiét tit sau loai thuc vat déu thé hién
kha nang tc ché PPO dang ké (P<0,05) so véi
méu d6i chiing (CT). Dich chiét tit LO thé hién
kha ning tc ché hoat tinh PPO cao nhét
64,77%, theo sau béi dich chiét tit TK (61,66%),
TX (43,87%), LL (25,59%), LN (21,93%) va KL
(21,42%) (Hinh 6). Kha néng tc ché& hoat tinh
PPO cta céc dich chiét c6 thé duge 1y giai la do
trong dich chiét chtia cac polyphenol, dic biét 1a
cac flavonoid, nhiing chat nay c6 kha n#ng tao
phiic hgp vé6i déng trong trung tdm hoat déng
cua PPO. Vi vay, chiing c6 kha ning tc ché PPO
(Donghyun va cong su, 2006).

Nhiing phat hién nay vé kha ning tic ché
enzyme PPO c6 thé 1a nhiing cong bd dau tién
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Hinh 6. Hoat tinh @c ch& enzyme polyphenoloxidase

cua sau loai thuc vat dugc tuyén chon

vé kha nang tc ché hoat tinh PPO tit mot s6 loai
thuc vat dn dugdc 6 Viet Nam. K&t qua nay ciing
md ra tiém nang st dung dich chiét tit mot s6
loai thuc vat trong viéc han ché sy bién den ctia
mot s6 loai rau qua, trai cAy va trong mot s loai
giap xac.
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4. KET LUAN

Ham lugng polyphenol, hoat tinh chéng oxi
héa va hoat tinh tc ché&
polyphenoloxidase ctia sau loai thuc vat &n dudc
tréng & Viéet Nam phu thudc theo loai. Ham
lugng polyphenol dao dong tu 11,73-188,19mg

enzyme



GAE/g chat kho. Hoat tinh chéng oxi héa dua
vao kha n#ing thu géc tu do DPPH (ICy,) thay
doi tir 0,49-14,08ug chat kho/ml, déi véi nang
lyc khii 1a 1,94-112,99ug chat kho/ml. T4t ca
sau loai thuc vat déu thé hién su tc ché qua
trinh hinh thanh hydroperoxide trén mé hinh
ddu-nuéc. Hoat tinh tc ché&
polyphenoloxidase xép theo thit tu giam dan
nhu sau: LO > TK > TX > LL > LN > KL.. Nhiing
két qua nghién ciiu cua ching téi cho thay dich
chiét tir cac loai thuc vat an duge 14 ngudn chat
chéng oxi héa va chat tic ché polyphenoloxidase

enzyme

tu nhién va c6 tiém nang st dung trong linh vuc
thuc phdm. Do d6, cac nghién ctiu tiép theo nén
tap trung vao viéc tdi uu héa quéa trinh chiét va
ting dung dich chiét tir cac loai thuc vat an dudgc.
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