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SUMMARY

DETERMINATION OF POLYPHENOL, FLAVONOID CONTENT AND ASSESSMENT
OF ANTIOXIDANT ACTIVITIES OF SOME PLANTS IN KIEN GIANG PROVINCE

Kien Giang has a diverse ecosystem with many species of plants used as medicine. Ethanol extracts from
14 plant species collected in Kien Giang were evaluated for total polyphenols, flavonoids and total
antioxidant activity. Total phenolic content was determined spectrophotometrically according to Folin—
Ciocalteu colorimetric method. Total flavonoid content of ethanolic extracts was determined using
aluminum chloride colorimetric method. The total antioxidant capacity was evaluated by the
phosphomolybdenum method. The results showed that total phenolic content of ethanolic extracts of the
investigated plant species ranged from 82.88 to 671.83 mg GAE/g extract, while the total flavonoid content
ranged from 139.90 to 563.93 mg QE/g extract. The highest antioxidant activity was shown in the leaf and
fruit extracts of Sphaerocoryne affinis (with Absgs value of 36.15 pg/mL; 44.65 pug/mL) that contained the
highest concentrations of polyphenols and flavonoids. These plants exhibited strong antioxidant activity
and will be potential sources for isolating antioxidants.
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1. MO PAU Hau hét cac hé sinh théai nhiét doi déu c6 mat ¢
Su tén thuong té bao va md do mét can bing giia Kién Giang nhu hé sinh thai bién, hé sinh thai
su hinh thanh va trung hoa géc tu do trong co thé, ven by, ring ngap man, dam lay, rung tram
tao nén hién tuong stress oxy hda. Cac chat chéng ngap nudc theo muia, nhirng canh rng nhiét doi
oxy héa tng hop hién nay da bi nghi ngo gay ra nguyén sinh va tha sinh trén dao Phi Qudc,

ring trén ndi da voi Hon Chong. Mot s loai

mot s6 phan wng phu cho co thé va dnh huong dén ¢
thuc vat c6 hoat tinh chong oxy hda manh dugc

strc khoe nguoi st dung [1]. Do do, thyc vat dugc ’
xem I ngudn cung cap cac chat chng oxy hoa tu nghién ctu o Kién Giang nhu Day mo qua [3]’
Bi ky nam [4], Cat 16i [5], C6c trang [6], Mudng
trau [7].... Vi vay, hé thuc vat ¢ Kién Giang cé

nhién quan trong cho co thé. Cac hop chat chuyén
hda thir cap nhur phenolic va flavonoid tir thuc vat

ngan can qué trinh oxy héa ny bang cach khir cac tinh da dang, phong phi va c6 tac dung chira
gdc ty do, kim ham sy oxy héa bang cach oxy héa bénh.

chinh chdng. Cac hop chit nay duoc tim thiy trong Trong nghién cau nay, 14 loai thuc vat thu héi tai
tit ca cac bo phan cua cay nhu 14, qua, hat, r& va vo mét sb huyén cua tinh Kién Giang duoc didu ché
cay [2]. cao chiét véi dung mdi ethanol 96°. C4c cao chiét
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ethanol tir c&c b6 phan nhu 14, than, vo, trai cua
thuc vat, duoc phan tich téng ham lugng
polyphenol, flavonoid va danh gid hoat tinh
chdng oxy héa.

2. THUC NGHIEM
2.1 Nguyén liéu

14 loai thyc vat khac nhau duoc tuyén chon dé
tién hanh diéu ché cao chiét bang dung moi
ethanol 96° bao gém: Khom (Ananas comosus),
Xuyén chi (Bidens pilosa), Dra gai (Pandanus
tectorius), Pubi  chudét (Stachytarpheta
jamaicensis), Budc do6i (Rhizophora apiculata),
O rdé (Acanthus ebracteatus), Béo céi (Pistia
stratiotes), Ngoc nir (Volkameria inermis), Rau
bg (Marsilea quadrifolia), Céc @6 (Lumnitzera
littorea), Buoi bung (Glycosmis citrifolia),
Thong dat (Lycopodiella cenua), Chim dudng
(Sphaerocoryne  affinis), Thiy xwong bd
(Acorus calamus). Mau duoc x&c nhan tén khoa
hoc cua loai theo tén da dwoc cong bé [8] bai TS.
Nguyén Thi Kim Hué, Truong Pai hoc Can Tho.
Tét ca nguyén liéu duoc siy kho dé dat do 4m
khoang 10% va nghién thanh bot, bao géi trong
cac tai PA va bao quan ¢ - 60°C.

2.2 Hoa chit va thiét bi

Dung mdi ding dé chiét xuat, danh gi& hoat tinh
gom ethanol (96°, 99°), methanol tir héng
Chemsol (Viét Nam) dat tiéu chuan tinh khiét va
nuée cat.

Héa chat: axit gallic (Trung Quéc), quercetin
(Merck), Folin-Ciocalteu (Merck), Na;COs
(Trung Quédc), AICls (Trung Qudc), NaNO;
(Trung Quéc), NaOH (Trung Quéc), H.SO4
(Trung Quédc), NaHPO; (Trung Qudc),
(NH4)sM07024 (Trung Quéc).

Thiét bi: May c¢6 quay dudi &p suat thap Buchi R-
210 cua hang Buchi Thuy Si, may do quang phd
(Thermo Scientific, Phan Lan), can phan tich
(Mettler Toledo AB104-S, Phan Lan), may do
pH (Lab 850, Shott Instruments, Dic), may ly
tam (CE-marked 4000 vg/p), may 6n nhiét
(Memment, Dc),... va cc thiét bi khéc.

2.3 Pidu ché cao chiét ethanol

Bot nguyén liéu dugc cho vao tdi vai, ngam chiét
trong ethanol 96°. Sau khi ngdm 24 gio, dich
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chiét dugc loc qua gidy loc rdi tién hanh cb quay
thu hdi dung méi dudi &p suat thap thu duoc cao
chiét. Cao chiét duoc 1am kho dudi &p suat thap
dé dat ¢ am dudi 15% va bao quan trong tdi PE
o - 60°C.

2.4 Pinh lwgng téng ham lweng polyphenol va
flavonoid

Dinh luwong polyphenol (TPC): ham Ilugng
polyphenol tong dugc xac dinh theo phwong
phép str dung thubc thir Folin-Ciocateu theo md
ta cua Singleton et al. (1999) [9]. Hon hop phan
g gébm 250 pL cao chiét va 250 uL thude thir
Folin-Ciocalteu, lic déu va u téi trong 5 phat ¢
nhi¢t do phong. Sau d6, thém vao 250 pL
Na2CO3 10% rdi u 30 phit & 40°C trong may 6n
nhiét. Do hip thu quang phé caa hdn hop phan
tmg dugc do & budc séng 765 nm. Két qua duoc
thé hién bang duong lwgng axit gallic trén gam
cao chiét (mg GAE/g cao chiét).

Dinh luong flavonoid: ham lugng flavonoid dugc
xac dinh bang phwong phép so mau vi nhém
clorua tao phac vai nhém keton ¢ vi tri C-4;
nhém hydroxyl ¢ C-3 hodc C-5 cua flavon va
flavonol [10]. H3n hop phan wng gdbm 200 pL
cao chiét, 200 pL nuéc va 40 L. NaNO2 5% duoc
lic diéu u trong 5 phit. Sau d6, hdn hop trén dugc
bé sung 40 pL AICl3 10% va dé & nhiét do phong
trong 6 phut. Sau 6 phdt, hdn hop duoc thém 400
pL NaOH 1M va 120 pL nude. D6 hap thu quang
dugc do ¢ bude soéng 510 nm. Két qua duoc thé
hién bang duong lugng quercetin trén gam cao
chiét (mg QE/g cao chiét).

2.5 Phuong phap xac dinh téng chit khang
oxy héa

Téng chit khang oxy hoa duoc xac dinh theo
phuong phap cua Prieto et al. (1999) [11]. Axit
gallic dwoc sir dung nhu dbi chimg duong. Thir
nghiém duoc tién hanh nhu sau: 100 pL mau thu
& cac nong do khao sat dugc cho vao 900 pL
dung dich A gom c6 H,SO4 0,6 M, sodium
phosphate 28 mM, ammonium molybdate 4 mM.
Hon hop dugc 1t ¢ nhiét do 95°C trong 90 phut,
do do hap thu quang ¢ budc séng 695 nm. Nong
d6 cao chiét co do hap thu 0,5 (Absgs) dwoc tinh
toan tir d6 thi do hap thu & budc séng 695 nm &
céc ndng do cao chiét khac nhau.



3. KET QUA VA THAO LUAN

3.1 Két qua dinh lwong tong ham lwong
polyphenol va flavonoid

Hoat tinh chdng oxy héa cua thuc vat chi yéu
dugc quyét dinh bai cac hop chit thir cap c6 hoat
tinh sinh hoc. Nhiéu nghién ciru chirng minh ring
polyphenol va flavonoid 1a nhitng hop chat tha
cap hién dién ¢ céc loai thuc vat co hoat tinh
chdng oxy hda va chéng ldo héa [12]. Vi vy,
dinh lugng ham lugng polyphenol va flavonoid

trong cac cao chiét ethanol gép phan quan trong
trong viéc xac dinh hoat tinh chng oxy héa. Cu
thé, acid gallic thugc nhom polyphenol va dugc
sir dung 1am chét chuan trong dinh lugng ham
luong polyphenol tong. Budng chuan acid gallic
dugc sir dung dé xac dinh sy hién dién ciia nhom
chat phenolic ¢6 phuong trinh dwong chuan'y =
0,0759x + 0,0346. Pong thoi, duong chuin
quercetin str dung dé xac dinh sy hién dién cua
nhom chat flavonoid c6 hé s R? = 0,9989 va
phuong trinh dudng chuan y = 0,0067x - 0,0025.

Bang 1. Tong ham heong polyphenol (TPC) va flavonoid (TFC) ciia mét so loai thuc vat

N Tén thong B phan TPC TFC
Tén khoa hoc . . o L
: thwong nghién cieu (mg GAE/g cao chiét) (mg QE/g cao chiét)
Ananas comosus ~ Khom L& 158,31+1,51' 150,30+0,26"
A. ebracteatus Ord Toan cay 82,88+2,35° 324,43+4,18f
Acorus calamus Thuy xuong bd L& 147,40£2,26™ 146,07+4,43°
Bidens pilosa Xuyén chi Toan cay 134,42+1,03" 212,99+2,07'
G. citrifolia Buéi bung La 196,54+4,25f 253,63+2,03%
L. littorea Coc do L& 453,93+0,87°¢ 337,36+9,05¢
L. cenua Thong dét Toan cay 186,30+1,649 139,90+4,93°
M. quadrifolia Rau bo Toan cay 239,60+1,20¢ 307,36+5,03¢
P. tectorius Dtra gai Trai 179,06+2,21" 382,34+6,12¢
Pistia stratiotes Beo cai Toan cay 100,69+5,97° 182,99+7,48™
R. apiculata Pudce doi Vo 295,44+1,35¢ 402,79+2,70°
S. affinis Chum dudng Trai 570,36+3,19° 413,18+3,11°
S. affinis Chum duéng L& 671,83+1,052 563,93+2,872
S. jamaicensis Puoi chuot Toan cay 185,61+1,28" 279,10+6,02"
V. inermis Ngoc nit bién L& 105,03+1,82° 278,61+4,23"

Ghi chu: Cac gié tri c6 mau ti theo sau trong cting mét cgt giong nhau khac biét khdng cé v nghia 6 mirc 5%

Két qua Bang 1 cho thay, 15 loai cao chiét ethanol
tir c&c loai thuc vat c6 ham luong polyphenol tir
82,88 — 671,83 mg GAE/g cao chiét. Trong do,
ham lugng polyphenol tir cao chiét l& va trai
Chum dudng cao nhét, c6 khac biét y nghia thong
ké véi cac cao chiét con lai. Trong 14 loai thyc vat
dugc khao sat thi cé 4 loai thuc vat ¢6 ham luong
polyphenol 16n hon 200 mg GAE/g cao chiét
(96m Chum dudng, Coc do, Rau bg, Pudc d6i) va
10 loai thyc vat c6 ham lugng polyphenol tir nho
hon 200 mg GAE/g cao chiét. Twong ty két qua
cho thiy ham luong flavonoid cuia 14 loai thyc vat
c6 gié tri tir 139,90 - 563,93 mg QE/g cao chiét.
Ham lugng flavonoid cao nhét ¢ 2 loai thuc vat 1a
Chum dudng, Budc d6i. Tam loai thuc vat c6 ham
luong flavonoid tir 200 - 400 mg QE/g cao chiét.
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Bén loi thyc vat c6 ham luong flavonoid 16n hon
100 mg QE/g cao chiét.

Két qua cho thiy, cao chiét ethanol tir 14 va trai
Chum duéng c6 ham lugng polyphenol va
flavonoid kha cao, chirng to chiing cé chtra nhidu
hop chit thir cip c6 hoat tinh sinh hoc. Ham luong
polyphenol cua cao chiét trai Chum dudng la
570,36 mg GAE/g cao chiét. Trong khi d6, nghién
ctu ctia Nguyen and Le (2016) [13] da thuc hién
t6i uu hoa didu kién chiét xuét trdi Chum dudng
¢6 ham luong polyphenol dat 179,7 mg/100g chét
khd. Mac khac, ham lugng polyphenol va
flavonoid cua 14 Chum duong ciing kha cao c6 gia
tri 1an luot 1a 671,83 mg GAE/g cao chiét; 563,93
mg QE/g cao chiét. Pidu nay dugc ching minh
trong mot sd nghién ctru vé thanh phan hoa hoc



cua la Chum dudng cé su hién dién cac hop chét
nhu chrysin, pinocembrin, acid benzoic [14],
flavokawain-A, acid rutinic [15]. Trong nghién
ctiru nay, ham lugng polyphenol va flavonoid cua
cao chiét ethanol tir Xuyén chi lan luot 13 134,42
mg GAE/g cao chiét; 212,99 mg QE/g cao chiét.
Diéu nay ciing dugc chirg minh trong nghién ctru
ctia Adedapo et al. (2011) [16] c6 gia tri 1an luot
la 27,08 mg GAE/g chat kho va 0,93 mg QE/g
chat kho. Ngoai ra, nhiéu tai liéu nghién ctru cho
thiy, polyphenol 1a cac hop chéat c6 ngudn gdc tu
nhién va c6 kha nang chéng oxy hoa v6 cting hiéu
qua. Polyphenol c6 thé bao vé co thé, gitip co thé
chéng lai nhiéu loai bénh khac nhau do gbc tu do
gay ra [17]. Chinh vi vay, cac hop chat polyphenol
va flavonoid ciing gop phan quang trong trong

hoat tinh chéng oxy hoa cua cac loai thyc vat.
3.2 Két qua hoat tinh khang oxy héa

Hoat tinh chdng oxy héa cua 15 loai cao chiét
dugc danh gia bang phuong phap chdng oxy hoa
tong (TAC). Hiéu qua chdng oxy hoéa cua cao
chiét duoc xac dinh théng qua ndng do cao chiét
¢ do héap thu 0,5 (Absos) sau thir nghiém, gié tri
Abs cang thap thé hién kha ning chéng oxy hoa
ctia cao chiét cang cao. Ham lwgng chat chdng oxy
hoa c6 trong cao chiét dugc tinh tuong duong véi
chat chuan axit gallic thong qua phuong trinh
duong chuan y=0,0149x + 0,1212. Hoat tinh
chéng oxy héa cua cac loai cao chiét bing phuwong
phap TAC thé hién ¢ Bang 2.

Bdng 2. Gid tri Absos ciia cdc cao chiét dwoe danh gid bang phwong phdp TAC

Tén khoahoc ~ Tén théng thwong  Phwong trinh hdi quy tuyén tinh Gia tri Absos
Ananas comosus  Khdém y =0,0032x + 0,1291 (R? = 0,9428) 113,41+0,83'
A. ebracteatus Oro y = 0,0056x + 0,0051 (R? = 0,9684) 87,97+4,40"
Acorus calamus Thay xwong bd y = 0,0036x - 0,0315 (R? = 0,9789) 146,32+1,86"
Bidens pilosa Xuyén chi y = 0,0024x + 0,0757 (R? = 0,9774) 176,79+1,19°
G. citrifolia Budi bung y = 0,0065x - 0,0435 (R? = 0,9759) 83,61+0,57¢
L. littorea Coc do y = 0,0104x — 0,039 (R? = 0,9865) 51,86+1,51¢
L. cenua Thong dét y = 0,0028x + 0,0017 (R? = 0,9355) 177,98+0,07°
M. quadrifolia Rau bo y = 0,0062x + 0,0206 (R? = 0,9935) 77,37+2,05f
P. tectorius Dua gai y = 0,0044x + 0,0836 (R =0,9719) 95,38+1,91k
Pistia stratiotes Beo cai y = 0,0045x - 0,0538 (R? = 0,9646) 122,18+2,81™
R. apiculata Puédce doi y = 0,0084x + 0,0476(R? = 0,9909) 65,46+0,96°
S. affinis Trai Chum duéng  y =0,0107x + 0,0207 (R? = 0,9911) 44,65x0,29°¢
S. affinis L4 Chum dudng y =0,0139x - 0,014 (R? = 0,982) 36,15+1,03°
S. jamaicensis Pudi chuot y =0,0061x - 0,0403 (R?=0,9783) 88,10+1,05"
V. inermis Ngoc nit bién y = 0,0022x - 0,0304 (R? = 0,9984) 237,59+45,63°
Axit gallic Axit gallic y = 0,015x + 0,1206 (R? = 0,9863) 25,310,122

Ghi chu: Cac gié tri c6 mau ti theo sau trong ciing mét cét giong nhau khac biét khéng cé y nghia ¢ mirc 5%

Két qua Bang 2 cho thay, 15 mau cao chiét ethanol
tir c4c loai thuc vat déu thé hién hoat tinh chéng
oxy hoa véi gia tri Absgs trong khoang 36,15 -
237,59 pg/mL. Trong d6, miu cao chiét cd hoat
tinh chong oxy hda manh nhét 12 14 va trai Cham
dudng va véi gid tri Absos lan luot la 36,15
ug/mL; 44,65 pg/mL c6 khac biét y nghia thong
ké & mirc 5% vai cac mau con lai. Mot sb nghién
ctru vé hoat tinh chdng oxy hoa di dugc bao céo
vé chiét xuat nudc trai Chum dudng c6 kha ning
chéng oxy hoa manh véi gia trj ICso la 85,62+1,05
pg/mL thé hién & phuong phap khir 1,1-diphenyl-
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2-picrylhydrazyl (DPPH) [15]. Trong nghién ctru
nay, 7 mau cao chiét c6 gia tri Absstrong khoang
50 -100 la Céc d6 (51,86 pg/mL), Pusc doi
(65,46 pg/mL), Rau bo (77,37 pg/mL), Budi bung
(83,61 pg/mL), O rd (87,97 pg/mL), Pudi chudt
(88,10 pg/mL), Dira gai (95,38 pug/mL). Sau mau
con lai gdm Khém (113,41 pg/mL), Béo céi
(122,18 ug/mL), Thity xuong bo (146,32 ug/mL),
Xuyén chi (176,79 pg/mL), Thong dat (177,98
ug/mL), Ngoc nir bién (237,59 ug/mL) c6 gié tri
Absos 16n hon 100. Hoat tinh chéng oxy héa cua
cac loai thyc vat trén cling da dugc chitng minh



trong nhidu nghién ctu. Cu thé, theo nghién ctu
cua Arulkumar et al., (2020) [18] thi cay Bude d6i
c6 hoat tinh khang oxy hoa tong la 73,34+0,90%
& ndng d6 100 ug/mL trong thir nghiém TAC. Bén
canh d6, dich chiét tir cdy Xuyén chi ciing dugc
ching minh c6 kha nang chéng oxy hda & phuong
phap thir nghiém DPPH, ABTS®", RP, TAC Vi
c4c gié tri 1Cso (Absos) lan luot 14 455,78 + 3,28
pg/mL, 148,68 + 2,02 pg/mL, 462,09 £ 12,57
pg/mL va 139,14 + 4,34 pg/mL [17]. Tuong ty,
chiét xuat methanol tir 14 ctia cay Pudi chudt o
gia tri Absgs la 396,15 pgmg? AAE ¢ phuong
phap TAC [19].

Thuc vat c6 hoat tinh chéng oxy héa manh do cac
hop chat thi cip hién dién trong cay. Cac hop chat
nay cé kha niang khang oxy hoéa lam giam qua
trinh stress oxy héa & thuc vat, gitp cho cay trong
tang sic dé khang véi cac mam bénh. Hoat tinh
chbng oxy hoa cua thyc vat chu yéu duge dong
g6p boi cac hop chat hoat tinh sinh hoc ¢6 trong
chung. Cu thé ¢ cao chiét Luan thily cambot va
Chim dudng c6 hoat tinh chéng oxy héa manh
nhit do ham lugng polyphenol va flavonoid ciing
cao hon céc mau con lai. Do d6 co thé tién t&i
nghién ciru sau hon dé tim ra cac hop chét c6 hoat
tinh chéng oxy cuia cac loai nay. Piéu nay ciing
dugc Dixon et al. (2005) [20] chimg minh ring
c4c chét chdng oxy héa c6 ngudn gbe thue vat, dic
biét 12 polyphenol va flavonoid, dugc xem la
nhiing chit c6 kha ning nhu chdng ung thu, chng
dai thao dudng, chéng oxy hoa va phong chbng
cac bénh tim mach.

4. KET LUAN

Nghién cttu cho thiy su khac biét vé ham luong
cac hop chat chdng oxy hoa cua cac loai thyc vat
tai Kién Giang. Mot sé loai thuc vat c6 thé duoc
coi la nguon chat chdng oxy héa tu nhién tét vi
cao chiét caa chiing duoc chirng minh ¢6 hoat tinh
oxy héa manh qua két qua nghién ciru nay. Hoat
tinh cao nhét thé hién & cao chiét ethanol cay Luan
thily cambot va Chum dudng. Két qua nghién ctu
cho thiy ham luong polyphenol, flavonoid c6 méi
twong quan véi hoat tinh chéng oxy hoa.
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