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HOAT TINH KHANG OXY HOA CUA CAO CHIET METHANOL TU CAY TRA
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Tém tit — Trit luong da dang sinh hoc I6n cua Viét Nam la co so
cho c4c nghién ciru phat hién cac loai mang hop chét co hoat tinh
sinh hoc dic biét. Chi Camellia tir 1au da duoc biét dén rong rai
v&i nhiéu hoat tinh sinh hoc, dac biét 13 hoat tinh khang oxy hoa.
Tuy nhién, loai C. kissi tai Viét Nam chua c6 nghién cieu lién quan
dén kha nang khang oxy hoa dugc thyc hién. Nghién ciru nay tién
hanh danh gi4 hoat tinh khang oxy hoa ciia cao chiét methanol C.
kissi thu hai tai tinh Lam Ddng bang 3 phuong phap bét gc tw do
bao gdm DPPH, bit géc tw do ABTS, va danh gia nang luc kha
PFRAP. Gia tri ECso cuia cao chiét methanol khi khao sat bing
cac phuong phap lan luot 1a 10,850 + 0,650; 9,021 + 0,426; va
106,766 + 14,851 pug/mL. Két qua cho thiy, cao chiét methanol
c6 kha niang khang oxy héa phu thugc vao nong do.

Tir khoa — Tra nhuy ngén; Camellia kissi Wall; khang oxy héa;
DPPH; ABTS; PFRAP

1. Pit van dé

Céc té bao bén trong co thé luon phai dbi dién voi mbi
de doa dén tir cac gbc oxy hoa tu do [1]. Cac gbe oxy héa tu
do 1a phan tr hodc dién tir ty do chua bét cap, vi vay chiing
¢6 xu hudng nhan thém dién tir tir cac phan tir khac trong co
thé [2]. Cac phan tir nay 1a san pham khong thé tranh khoi
trong qua trinh bién dudng dé duy tri sy séng cuia té bao [3].
Mot s tac dong ti€u cuc dén & bao nhu gy hu hai té bao
thong qua viéc 1am sai 1éch vat liéu di truyén khi lam dut gay
DNA, sai léch qua trinh bién dudng khi tuong tac véi cac
hop chét trung gian cua qué trinh bién dudng, va né ciing la
nguyén nhan hang dau gay khéi phat ung thu va mot sé hoi
chimg nhu Alzheimer [4, 5]. Viéc giam ndng d6 cac gde tu
do nay trong co thé 1a rat can thiét va co thé ciing s¢ hitu co
ché dic biét nham kiém soat nong d6 nay nhd chat khang
oxy hoa co ban chat la enzym va chat khang oxy hoa khong
c6 ban chét la enzym [6]. Da s6 hop chit khang oxy hoa
khéng c6 ban chat enzym dugc con ngudi thu nhan chi dong
qua nguon thyc pham. Cac chat tidu biéu co thé ké dén nhu
vitamin E, vitamin C, va cac khoang chét nhu selen, mangan
[7]. Vi vay, hién nay cac nghién ciu nham phét hién cac
ngudn hop chat khang oxy hoéa van duoc tiép tuc phat trién.
Céc hop chit 1a san phim cta su chuyén hoa thir cip & cac
thuc vat co thé ¢o nhing hoat tinh sinh hoc dang cht y nhu
khang oxy héa, khang khuan, khang ung thur. ..

Abstract — Vietnam's biodiversity plays an important role as the
key for studying compounds with special biological activities.
The genus Camellia has been widely known for its biological
activities, especially antioxidant activity. However, C. kissi in
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Viét Nam, voi dia hinh dia 1y va diéu kién tu nhién
thuan loi, s& hitu rat nhiéu loai duoc liéu quy gid voi nhiing
hoat tinh sinh hoc ndi bat, dic biét 1a hoat tinh khang oxy
hoa va chdng ung thu. Khang oxi hoa 1a mot trong nhiing
dic tinh ndi bat thuong gin lién v6i cac san pham tir tra
xanh véi nhiéu bang ching khoa hoc di duoc chimg minh
[8-10]. Véi trit lugng nguyén lidu tir thién nhién dbi dao va
san c6, hop chét ty nhién tr thuc vat ludn 13 kho tang tiém
nang trong cac nghién ciru nhim phat hién duoc cac hop
chét c6 dic tinh quy.

Chi Camellia L. (chi Tra, Ché) thudoc ho Ché
(Theaceae), la chi thyc vat dugc tr6ng rong rai nho lgi ich
kinh té to 16n tir cac san pham thuong mai nhu 14 tra, tinh
dau tra. Loai ndi tiéng va phé bién nhit trong chi nhu C.
sinensis (Chg), C. oleifera (ché dau) va C. japonica (tra my,
son tra Nhat Ban). Nhiing bao cao dau tién cua loai thuoc
chi Camellia L. bat ddu tir nam 1986 [11], d&én nay di c6
hon 280 loai dugc xac dinh [12]. Tir lau, tra dwoc biét dén
véi nhitng cdng dung noi bat cho sirc khoe con nguoi va da
c¢6 nhiéu nghién ciu chang minh cac hoat tinh nay nhu
khang ung thu [13], giam thiéu khoi phat bénh tim mach
[14], diéu hoa bénh dai thao dudng [15] va nhiéu hoat tinh
khac. Dén nay, da c6 khoang 400 hop chét caa chi Camellia
L. duoc cdng bd va dugc phan thanh cac nhom chinh bao
gdm tannin, flavan-3-ol, flavonoid, alkaloid, theanine, hop
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chat phenol va terpenoid [16]. Trong d6, nhém polyphenol
chiém dén khoang 30% khéi lugng khé cua l4 tra [17], va
nhom nay ciing dugc ching minh chiu trach nhiém chinh
cho da s6 cac hoat tinh sinh hoc cua Tra. Nghién ctru cho
thdy, cac loai khac nhau thudc chi Camellia L. ¢6 thanh
phan hop chat khac nhau va do d6 hoat tinh sinh hoc ciing
thay d6i da dang [16].

C. kissi Wall. (Tra nhuy ngén) duoc miéu ta lan dau tién
boi Wallich vao nim 1820, tai Nepal [18]. Mot sb tén goi
ddng danh cua cdy gém c6: C. caduca, C. chamgota,
C. keina, C. mastersia, C. simplicifolia. C. symplocifolia,
C. thailandica, C. ligustrina, va C. cuongiana [19]. Cay gb
nho, cao tir 2m dén 8m, nhanh non c6 16ng min, nhanh gia
khong cé 16ng; 14 co phién mong, mép la rang cua, cudng
¢6 16ng min; hoa mau tring, nho, rung sém, ra vao cudi
mua thu dén dau mua dong [20, 21]. Tai Viét Nam, cay
duoc tim thay phan b rai rac ¢ khu vuc rimg thuong xanh
va xung quanh cac thung liing ¢6 khi hau 4m (d6 cao 500-
700m), ¢ cac dia phwong nhu Cao Béng, Lang Son, Vinh
Phic, Thira-Thién Hué, Ninh Thuan, Lam Ddong [21].
Trong doi sdng hang ngay, tra nhuy ngin dwoc sir dung lam
nuéc udng tuong tu C. sinensis, trong y hoc phuong Déong,
C. kissi duoc sir dung dé tri bénh phu khoa [22]. Nghién
ctru khd néng khang oxy hoéa truéc d6 cua C. kissi duoc
thuc hién trén dich chiét ethanol cua mau thu tai An Do
[23]. Tuy nhién, bang chung khoa hoc trudc d6 cho thay,
hoat tinh khang oxy héa cua l4 tra thay déi theo vi tri dia ly
va khi hau [24]. Hién nay, cac nghién citu vé thanh phan
héa hoc hay hoat tinh sinh hoc caa dbi twong & Viét Nam
nay van chua duoc thuc hién. Do d6, nghién ctiu nay duoc
thuc hién nham danh gia hoat tinh khang oxy héa cao chiét
methanol C. kissi bang 3 phwong phap bét géc tw do DPPH,
bat goc tu do ABTS, va danh gia nang lyc khir PFRAP.

2. Vit liéu va phuwong phap
2.1. Vit liéu

L4 tra C. kissi dugc thu nhéan tai tai huyén Di Linh, tinh
Lam Dong vao thang 3 nam 2022. Toa d6 thu mau cu thé la
11.481178.108.130521, do nha thyc vat hoc Phung My
Trung thu hai va dinh danh, ki hiéu la PMT-C-001.

2.2. Phuwong phdp chudn bj cao chiét

La tra duoc rua sach, sdy kho & 40°C trong 5 gid va xay
nhuyen thanh dang bot. 200 g bot nguyén liéu thé duge
ngam voi dung moi methanol 99 % theo ty 1€ 1:3 (w/v), lac
voi tan suat 180 vong/phit ¢ nhigt do phong [25].
Dich chiét dugc thu nhan sau 24 gio va lap lai qua trinh
chiét 3 lan. Dich chiét dugc thu gom lai va c6 quay chén
khong ¢ 50°C dé loai bo dung moi, sau do dong kho de thu
dugc cao thd. Cao thd duge xac dinh khoi lugng va pha voi
dung moi dimethyl sulfoxide (DMSO) dé thu dugc dung
dich me 300 mg/mL, dich chiét dugc bao quan & -20°C cho
toi khi st dung.

2.3. Phdn irng bit goc tw do 2,2 diphenylpicryl-hydrazyl
(DPPH)

DPPH la mét gbc tw do 6n dinh dién hinh véi 1 dién tir
tur do [26]. Cac chat khang oxy hoa s& trung hoa goc DPPH
bang cach cho hydrogen, lam giam d¢ hap thu tai budc
song cuc dai la 517nm va mau cua dung dich phan timg nhat

dan, chuyén tir mau tim sang mau vang nhat. Dich chiét
(ndng @6 tir 0 dén 100 pg/mL, dugce chuin bi véi nudc)
duogc thém vao dung dich DPPH 0,3mM ti € 1:1 (v/v), G &
37°C trong 30 phiit, trong bong tdi [26]. D6 hap thu cuc dai
duoc do & budc song 517 nm. Trolox duogc su dung lam
chung duong, nuée cat duge sir dung lam chimg am. Hoat
tinh bét gitr gbc tw do DPPH cua dich chiét s& duoc danh
gia dua trén gia trj ECso (ndng do bat giit 50% gbc tw do
DPPH) tir phwong trinh twong quan phi tuyén tinh cia ty 1&
phan traim DPPH bi bt giit theo cong thirc sau [27]:
% DPPH bi bit giir = 22<=2Pm » 100 %

V6i, 0D, 1a @6 hap thu cyc dai cua chimg &m, 0D,,, la
d6 hép thu cuc dai ciia mau (dich chiét, trolox)
2.4. Phin g biat goc tw do 2,2'-Azino-bis(3-
ethylbenzothiazoline-6-sulfonic acid) diammonium salt
(ABTS)

Géc ty do ABTS dugc tao thanh tir phan tng giita chat
oxy hoéa manh potassium persulfate (K2S;0s) va mudi
ABTS, ¢6 budc song hap thu dic trung 1a 734 nm [28]. Khi
bd sung hop chat c6 kha ning khang oxy hoa, ABTS(+) s&
bi khtr vé dang khong mau dan dén giam d6 hép thu. Dung
dich mudi ABTS 2,6 mM va dung dich K»Sg0g 7,4 mM
duoc tron theo ti 1€ 3:1 (v/v), 0 16 gid & nhiét do phong,
sau do dugc pha lodng véi methanol dé dat do hép thu
0,7 + 0,02 & bude song 734 nm [29]. 400 pl mau dich chiét
dugc bd sung 1600 pL dung dich ABTS, u 10 phut ¢ nhiét
d6 phong. Tién hanh do mat do quang & budc song 734 nm.
Dbi chimg dwong 1a trolox va chimg am 14 nude. Cong thic
tinh phan trim ABTS bi bt giir nhu sau:

% ABTS bj bat giir = =22 x 100 %

c

Véi, 0D, la @6 hap thu cuc dai cua cua chitng am, 0D,
la d6 héap thu cyuc dai ciia cia mau (dich chiét, trolox)

2.5. Phdn ieng khir sit Potassium Ferricyanide Reducing
Power (PFRAP)

Céc chat chéng oxy héa s& khir ion Fe3* trong phan tir
kali ferricyanid (Ks[Fe(CN)g]) thanh ion Fe?* trong phan tir
kali ferrocyanid (Ks[Fe(CN)s]). Khi b6 sung FeCls, Fe®*
phan tng voi ion ferrocyanid ([Fe(CN)g]*) tao thanh phiic
hop ferris ferrocyanid (Fes[Fe(CN)g]3) cd mau xanh 14 va
d6 hap thy cuc dai ¢ budce song 700 nm [30]. 1 mL dung
dich miu phan tng véi 2,5 mL dung dich PBS 1X va
2,5 mL dung dich Kg[FE(CN)G] 1 %, tron déu, 0 hdn hop
trong diéu kién t6i & 50 °C trong 20 phut [31]. Sau d¢, dirng
phan img bang 2,5 mL dung dich tricloacetic 10 % va i &
nhi¢t d6 phong trong 10 phut. 2,5 mL dung dich trén pha
loang véi 2,5 mL nude va thém | mL dung dich FeCl3
0,1% va tién hanh do giad tri mat d¢ quang ¢ budc soéng
700 nm. Trolox dugc sir dung lam chimg dwong. Gia tri
ECso dugc xac dinh tai diém ndng do ma tai d6 gia tri
OD = 0,5 ¢ budc song 700 nm.

2.6. Phuwong phdp phan tich sé ligu

Cac thi nghiém dugc 1ap lai it nhét 3 1an. S6 lidu dugc
trinh bay dudi dang trung binh + d¢ léch chuin (mean +
SD). Phuong phap noi suy, phuong phap so sanh thong ké
anova va kiém dinh Turkey dugc tién hanh bang phin mém
Graphpad Prism version 8§ (v6i gia tri P - value < 0,05 duoc
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coi 1a c6 su khéc biét c6 y nghia théng ké).

3. Két qua va thao luin
3.1. Kha ndng bt géc tw do DPPH

Dung dich phan @ng gitra dich chiét va thuéc thir DPPH
duoe do mat do quang tai bude séng 517nm (Hinh 1).

(ng/mL) 100 50 25 12,50 625 3,13 0

e o

Dich chiét Camellia kissi

(ng/mL) 100 50 25 12,50 625 3,13 0

Trolox

Hinh 1. Phan itng bdt gii géc ti do DPPH

Két qua cho thay phan trim goc tu do DPPH bi bit giir
ty 1 thuan véi chiéu ting dan nong do6 dich chiét, co su
khac biét vé mat thong ké (P-value < 0,05). Khi nong do
dich chiét tang tir 3,13 pg/mL dén 100 pg/mL thi phan trim
gbc tu do DPPH bi bit giit ciing tang tir 19,628 + 0,791 %
dén 88,097 + 1,470 %.

Hinh 2 thé hién sy tuong quan giita nong d¢ dich chiét
va trolox véi phan tram bt giir géc ty do DPPH. D6 thi
cho thdy, kha nang bit giit cua dich chiét va trolox. Kha
ning bt gitt DPPH déu dat trang thai bio hoa bét dau tir
ndng d 50 pg/mL.

Phuong trinh thé hién mbi twong quan gitra ti 1 phan
tram hoat tinh bét géc tu do DPPH va cac n@)ng do thude
thir dwoc xay dung dua vao phan mém théng ké Graphpad
Prism version 8 (Bang 1).

Bdng 1. Phuong trinh /’zé‘i quy phi tuyén tinh cia
phuong phap bat goc tw do DPPH

Mau Phuong trinh
C.kissi Y =100*(X 1333)/(10,850%3% + X 1.333) (R = 0,9626)
Trolox Y =100*(X%%2)/(12,900%3%2 + X 1342) (R? = 0,9590)

Gia tri ECsp ctia ddi twong nghién ciiu thap hon so véi
chat chuén trolox, cé nghia kha nang khang oxy héa cia C.
kissi t6t hon trolox (Bang 3). Nghién ciru dwoc thuc hién
truGe d6 vé6i cao chiét methanol 95% cua la C. sinensis
ciing cho két qua tuong tu [32].
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Hinh 2. Duong biéu dién phan trim goc tuw do DPPH bj bdt gii

Nghién ctru kha ning khang oxy hoa bang phuong phap
twong tu cho thiy, cao chiét methanol 50% cua l4 C. sinensis
cho gi trj I1Cso = 9 + 0,003 mg/mL [33], cao chiét methanol
100% cua la C. japonica co gia tri 1Cs la 0,23 £+ 0,004
mg/mL [34] hay dich chiét methanol cua hat C. oleifera Able

ndng do 200 pg/mL ¢ ti Ié bt giir goe tu do la 66,50 + 1,08
% [35]. Vay, kha ning khang oxy hoa cua dich chiét
methanol C. kissi khao sat bang phan tmg bt gbc tur do
DPPH cho thay tiém nang khang oxy t6t hon mot s loai
thugc chi Camellia L. Ngoai ra, nghién cau thuc hién véi
mau dich chiét ethanol cua C. kissi thu hai tai An Do, nong
0 500 pg/mL co ti 18 bit giir gbc tw do 1a 73,77 + 3,58 %
(ICso = 238,95 pg/mL) [23]. Su khac biét vé kha nang khang
oxy hoa cé thé do dung méi st dung dé thu nhan cao chiét
khac nhau hozc do vang vi tri dia ly thu mau khac nhau anh
huong [24, 36].
3.2. Kh ndng bt goc tw do ABTS

Dung dich ABTS nhat dan theo chiéu ndng d¢ ting dan
ctia mau dich chiét va d6i chimg duong trolox, bat dau tir
ndng d6 12,5 pg/ml mau xanh duong bi mat mau dan mot
cach rd rét hon va dung dich bi méat mau hoan toan khi dich
chiét va trolox ¢ ndng d6 25 ug/ml va 50 pug/ml (Hinh 3).

Két qua cho thiy, c6 su twong quan gitra ndng do dich
chiét va phan trim gdc tur do ABTS bi bt giit, khi ndng do
tang thi kha nang bat gitr ciing ting 1én va c6 su khac biét
vé mat théng ké (P-value < 0,05). Két qua tuong tu dugc
quan sat vai chat chuan trolox.

ng/mL) 50 25 “

Dich chiét Camellia kissi

Trolox

Hinh 3. Phdn iing bdt giir géc tw do ABTS

Do thi twong quan giita ndng do dich chiét C. kissi va
trolox vai phan tram gdc tu do ABTS bi bét giit duoc trinh
bay & Hinh 4. Tai nong d6 50 pg/mL, ca hai déu bit giir
100 % gbc tu do ABTS.
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Hinh 4. Puong biéu dién phdn tram géc tw do ABTS bj bt gid

Bdng 2. Phuong trinh hoi quy phi tuyén tinh cia
phwong phap bat giet goc tw do ABTS

Mau thir Phuong trinh hdi quy tuyén tinh
C.kissi Y = 100*(X%860)/(9,0211.860 + X1.860) (R2 = 0,9794)
Trolox Y = 100*(X?47%)/(10,850%47° + X2479) (R? = 0,9667)

Tuong tw nhu phuong phap bét gitt gbc tu do DPPH,
phuong trinh héi quy phi tuyén tinh ciing dugc st dung dé
tinh toan gia tri ECso cua dich chiét va so sanh vé&i chét
chuén trolox (Bang 2).
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Dua vao gia tri ECso, ta thy ECso ctia dich chiét C. kissi
thép hon 1,21 14n so v6i chét chuén trolox, khac biét co y
nghia vé mit thong ké (P - value < 0,05). Vi vay, dich chiét
C. kissi ¢6 kha nang khang oxy hoéa cao hon so vdi trolox.
Két qua nay twong ddng véi két qua khao sat ciia phuong
phap bit giir gc ty do ABTS va nghién ctru trude do6 trén
cao chiét methanol 95% cua l4 C. sinensis [32].

Két qua khang oxy hoa khao sat véi phuong phap bt
gitr gbc tu do ABTS trén cac loai cung chi ciing dwoc thuc
hién rong rai truée d6 [37]. Dich chiét 70% ethanol cua
C. sinensis cho gia tri ECso = 10,70 £+ 1,87 pg/mL [38].
Nghién ciu thyc hién véi dich chiét methanol caa hat cay
C. oleifera Able. cho gia tri ndng ¢ 200 pg/mL cé ti Ié bat
gitt goc tw do 12 59,21 + 4,72 uM TEAC (luong trolox tng
1000 ppm dich chiét) [35].

3.3. Khao sdt ning lic khir PFRAP

Phuong phap nay dua trén phan ang truyén dién to, tir
do danh gia kha niang khir ion Fe3* thanh Fe?*. Dung dich
sau phan ing dugc do mat d6 quang & budc song 700 nm,
khi d6 gia tri hap thu quang pho thé hién kha nang khir sat
clia cao chiét, gia tri nay cang 16n thi kha nang khir cang
manh, gia tri cang nho thi kha nang khir cang yéu.

(ng/mL) 50 25 12,50 6,25 3,13 156 0

]

Dich chiét Camellia kissi

(ng/mL) 50 25 12,50 625 3,13 156 0

= e

Trolox

Hinh 5. Phan iing kiém tra néing lec khir PERAP

Gia tri hép thy quang phd ting ti 1& thuan khi ndng do
cao chiét tang. Khi ting ndng d6 cua dich chiét tir
31,25 pg/mL dén 1000 pg/mL thi gié tri hap thu quang phd
cling tang tur 0,180 £ 0,038 dén 2,578 £ 0,079. Tuong tu
v6i mau d6i ching duong trolox.
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Hinh 6. Pé thi twong quan giita néng dg khdo sat va
gid tri mdt do quang tai budc song 700 nm

D) thi cua dich chiét va trolox cao tuong duong nhau,
mat d6 quang OD do dugc tai cac nong do cing gan bang
nhau va c6 xu hudng tiép tuc ting theo ndng do (Hinh 6).
Diéu nay thé hién kha ning khir ciia dich chiét cao gin bang
vo6i trolox.

Nghién ctru tuong ty & An Po voi mau dich chiét
ethanol cua C. kissi cho gia tri 1Cso = 502,97 pg/mL. Tuong
tu voi két qua quan sat dugc bang phwong phap bit giit goc
tw do DPPH, mau thu tai An D6 va Viét Nam c6 sy khac

biét 16n trong kha ning khang oxy héa. Nhu da dé cap trudc
do, vi tri dia ly va dung méi co thé la Iy do chinh cho sy
khac biét nay.

Bdang 3. Gid tri ECsp ug/mL

C.kissi Trolox
DPPH 10,850 + 0,6502 12,900 + 0,832°
ABTS 9,021 + 0,426 10,930 + 0,619°

Cac ki fra, b thgo sau khac nhau biéu hién su khac biét co y
nghia vé mat thong ké (P - value < 0,05).

Két qua cua cac phuong phap khao sat déu cho thay,
kha nang khang oxy hoa cua cao chiét methanol C. kissi
tdt hon so véi Trolox. Nguyén nhan do cay co thé chua
ham lugng polyphenol dic trung (cu thé la catechin) cua
cac loai thugc chi Camellia. Hop chat catechin cu tao
chtra nhidu nhom hydroxyl linh dong gitp dé dang cho
dién tir trong hoat dong khang oxy héa [39, 40]. Tuy
nhién, can co thém cac nghién ctu nham xac dinh hop
chat déng vai tro chinh mang lai hoat tinh sinh hoc cho
déi twong nghién cau.

4. Két luan

Két qua nghién ciru cho thay kha nang khang oxy héa
va nang luc khtr sat cua cao chiét methanol C. kissi phu
thudc vao nong d6 va tét hon so véi Trolox.
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