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Tom tat

Catechin la hén hop mét sé polyphenol chiét xudt tir ld tra xanh (Camellia
sinensis L.) va dong vai tro quan trong trong hoat tinh sinh hoc cua tra. Catechin trong
tra chita nhitng hop chat khang oxy héa rdt manh, ¢6 kha ndng vkc ché phdn iing ciia
goc tw do. Trong nghién citu ndy, ching t6i danh gid kha nang khang oxi héa ciia
catechin chiét xudt tir la tra (giong TBI14) ¢ ving tra Bdo Léc (Lam Péng) théng qua
cac hoat tinh bat giiz cac gac ti do téng hop nhw DPPH, ABTS, va ndng luc khir sdt.
Két qua khéang oxy héa ciia catechin cho thdy catechin la chdt chong oxy héa manh, khi
so sanh véi chat chudn la vitamin C, kha ndng bdt goc tw do va néng lwc khir sat gan
nhu khong co sy khac biét.
Twr khéa: Catechin, Camellia sinensis, khang oxi héa, tra xanh
Abstract

ANTIOXIDANT ACTIVITIES OF CATECHIN EXTRACTED FROM GREEN
TEA LEAVES

Catechin is a compound of a number of polyphenols extracted from green tea
leaves (Camellia sinensis L.) and plays an important role in the biological activity of
tea. Catechins contain powerful antioxidant compounds that inhibit the reaction of free
radicals. In this study , we assessed the antioxidant capacity of catechins extracted from
tea leaves (var TB14) in the tea area of Bao Loc (Lam Dong) by using 2,2-diphenyl-1-
picrylhydrazyl, 2,2'-azino-bis-3-ethylbenzothiazoline-6-sulfonic acid and potassium
ferricyanide reducing antioxidant power methods. Results shown that catechin has an
effectively antioxidant activities when compared to the standard substance vitamin C.

1. Pit van dé

Catechin dugc chiét xuat tir 14 cua cay tra Camellia sinensis. Trong 14 ché twoi,
Catechin chiém khoang tir 25-35% tong trong lugng khd, ngoai ra con cé caffein (~
3.5%); theobromine (~ 0.15-0.2%), theophylline (~0.02-0.04%) va methylxanthines,

71



https://doi.org/10.37550/tdmu.V]S/2020.06.097

lignin (~6.5%), cac acid hitu co (~1.5%), chlorophyll (~0.5%) va cac chat mau khac,
theanine (~4%) va cac amino acid ty do (~1-5.5%) va nhiéu hop chit tao mui khéc
(Graham, 1992). Catechin gdm cac hop chit chinh nhu (+)-catechin (C); (-)-epicatechin
(EC); (+)-gallocatechin (GC); (-)-epicatechin gallate (ECG); (-)-epigallocatechin
(EGC), va (-)-epigallocatechin gallate (EGCG), trong d6 EGCG 1a dbi tuong duoc
nghién ctru nhiéu nhat (Wanasundara, Shahidi, 2005). Catechin 1a hop chat khdng mau,
tan trong nudc, ¢ vi ding, chat. Ching c6 kha ning tac dung véi Sat (111) clorua cho
két tua xanh thim hodc xanh nhat tly theo sb luong nhdm hydroxyl trong phan tir. Cac
catechin 1a nhitng chat c6 tinh khir manh nén dé dang bi oxy hoéa bai dung dich Kali
pemaganat (KMnQ,) trong méi truong axit va dung dich Iod trong méi truong kiém,
hay tu oxy hda trong khong khi 4m. Ngoai ra, cac catechin déu Ia chat phan cyc dé tan
trong nudc nong, rugu, acetone, ethyl acetate tao dung dich khdng mau va khong tan
trong cac dung mai it hoac khdng phan cuc nhu benzene hoic chloroform. Ung dung
nhitng tinh chat nay, nguoi ta tién hanh chiét ly catechin bang cac dung mdi khac nhau
dya trén do phéan cuc khac nhau (Ngdé Hiu Hop, 1971).

Su oxy héa bén trong co thé lién quan dén qua trinh san sinh cac géc tu do, luén
lubn dién ra va duoc diéu hoa. Gbc ty do 1a nhitng hop chat hoat dong manh, dugc tao ra
trong co thé trong qua trinh trao ddi chat hay duoc dua vao tir bén ngoai do vi sinh vat
hay vi rit. Goc tu do trong té bao sinh ra trong qua trinh sinh dudng duoc kiém soat chat
ché thong qua qua trinh khang oxy hda noi tai bang cac hop chat nhu glutathione, vitamin
E, vitamin C va enzyme superoxide dismutase, ngoai ra co thé con cO c4c té bao nhu
neutrophil, monocyte, B-cell... ¢6 kha nang chéng lai cac yéu té oxy hoa ngoai lai xam
nhap. Tuy nhién, cac géc tu do khdng on dinh va d& hoat dong quéa mic: mdi géc tu do co
mét electron ty do, do d6 né ludn c6 xu hudng thoat khoi trang thai nay bang cach gén
vao cac phan tir ké can ké ca nhiing phan tir quan trong va nhay cam nhu protein, chét
béo, hay vat liéu di truyén DNA (Taylor, Hamilton-Miller, Stapleton, 2005; Espinosa
Ruiz, Cabrera, Lopez-Jimenez, 2018). Trong té bao c6 thé xuat hién hién tugng cac gdc ty
do duoc tao ra qua nhiéu do mat can bang trong hoat dong hoic do cac yéu té bén ngoai
nhu cac chat doc, do nhidm vi sinh vat, do ozone, biac xa UV, nhiém phong xa, do thudc
l4.... Céc gbc tu do du thira, khi co thé thiéu céc yéu td bao vé dé ngan chan, ¢ kha ning
twong tac, pha huy mang lipid khdng bdo hoa cua té bao, 1am giam kha ning bao vé té
bao, din dén su xam nhap cua cc tac nhan gay bénh tir bén ngoai; oxi hda cac nucleic
base lam thay di cau tric ADN, dan dén cac qua trinh dot bién, phat sinh cac khéi u, ung
thu; 1am hong ciu tric céc protein gay ra cac bénh nghiém trong . Do d6 cac goc tu do du
thira 12 nguon gdc phét sinh cac bénh nguy hiém nén céc nghién ctru déu huéng téi viéc
khao sat kha nang khang oxy héa, quét gbc tu do trong qué trinh tim kiém céc hop chat
trong thién nhién c6 kha nang ngan chan hoac chira bénh.

Catechin trong tra chira nhitng hop chét khang oxy hda rat manh, c6 kha nang wc ché
phan ung ciia goc ty do. Cong thirc hoa hoc cua cac flavonoid véi sy ¢ mat ciia cac
hydrogen phenolic thé hién kha ning khang oxy hoa manh. Cong thirc ciu tao catechin véi
nhiéu nhém hydroxyl (5 nhém & cac catechin, 6 ¢ cac gallocatechin, 8 ¢ céc catechin
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gallate va 9 ¢ cac gallocatechin gallate) dam bao kha khang oxy héa rat manh caa nhom
hop chit catechin. Khi thuc hién khao sat kha ning bét cac gbc tu do tong hop nhu DPPH,
ABTS..., céc catechin thé hién hoat tinh vuot troi so véi cac chat khang oxy hoa ddi ching
nhu vitamin C, vitamin E, trolox (cac catechin thé hién hoat tinh manh hon tir 3 dén 6 lan).
Hoat tinh khang oxy hoa caa nhém catechin thé hién mot sy khéc biét vé mdi twong quan
cau trdic so véi cac hop chit khac ho flavonoid. Khi so sanh véi hop chit flavonoid c6 hoat
tinh quét goc ty do manh nhat trong méi trudng phan cuc quercetin (do didc diém ciu tric
cua quercetin ¢ nhdm 4-oxo va ndi doi tai vi tri carbon sé 2 va 3 cho phép hinh thanh s
lién hop gira vong A va vong B gilp giai toa dién ti ty do, 3 nhdm hydroxyl 3,5,7 va hai
nhom ortho-hydroxyl trén vong B (Guo, Zhao, Shen, 1999; Tsimogiannis, Oreopoulou,
2004), cac hop chat C va EC, do trong cong thirc thiéu su lién hop giita vong A va vong B,
c6 hoat tinh quét géc tu do kém hon, nhung cac gallate catechin nhu EGCG va ECG ¢
hoat tinh tréi hon. Su khéc biét vé kha ning cia EGCG va ECG duoc giai thich dya trén s6
luong 16n cac nhém hydroxyl trong cong thic, cho phép tiép nhan electron dé dang hon
(Tsimogiannis, Oreopoulou, 2004).

Du da duoc nghién ciu nhiéu trén thé gigi thé nhung hoat tinh khang oxi hoa cua
cac gidng tra hién trdng tai Viét Nam lai rat it duoc quan tam, hién c6 rét it cong b
khoa hoc vé van d nay, do do6 trong nghién ciru lan nay, ching tdi danh gia kha niang
khang oxi hoa cua catechin chiét xuét tir 14 tra (giéng TB14) & ving tra Bao Loc (LAm
Pong) bang nhiéu phuong phap khic nhau.

2. Phwong phap nghién ctru

2.1. Nguyén liéu, chiing vi sinh vt

L4 tra xanh duoc thu hai tai Bao Loc (Lam DPong). Gidng tra duoc xac dinh la
Camellia sinensis giong TB14. L4 tra thu hai 1 cac 14 ¢ vi tri tom — 14 1 — 14 2 va 14 3.
Sau khi thu hai 1a tra s& duoc tién hanh diét men polyphenol oxidase (PPO) bang cach
sao (nhiét do 95-100°C; thoi gian di€t men tu 5 dén 7 phut). Tiép theo tra dugc séy o
nhiét do 105°C trong thoi gian 30 dén 40 phut va duogc nghién thanh bt min tao thanh
bot tra. Bot tra dugce bao quan trong bao bi kin, sach kho, tranh 4nh sdng va bao quéan &
nhiét d6 4°C dé su dung cho cac lan thi nghiém sau.

2.2. Tach chiét Catechin tiv ld tra

Catechin dugc chiét xuat tir bot tra theo quy trinh chuan héa cua cong ty Tea
Solutions, Hara Office Inc., Nhat Ban (Matsuzaki, Hara, 1985) c6 mot vai cai tién cu thé
nhu sau. Bt tra (10g) duoc hoa tan vao nudc va gia nhiét & 80°C dé tang sy tham thiu vao
té bao, cac thanh phan trong tra dwoc hoa tan vao nudc va khuéeh tan ra khoi té bao. Sau do
tién hanh dap mau 5 phut (InterSciense, Phap) dé ting hiéu suat tach chiét. Tiép theo b6
sung chloroform dé hoa tan cac chat khéng phan cuc co trong tra nhu caffeine, lipids va
chlorophyl. Sau khi loai phan I6p chloroform tién hanh bo sung ethyl acetate vao phan 15p
nudc, ethyl acetate ¢6 kha ning hoa tan catechin. Thu phan 16p ethyl acetate, tién hanh dudi
dung mdi & 40°C va déng kho thu dugc bot catechin (0,61+ 0,059).
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2.3. Pinh lwgng ham lwgng polyphenol téng biang phwong phdp Folin- Ciocalteu

Thudc thir Folin-Ciocalteu chira chat oxi héa (hdn hgp mudi phic polyphos-
photungstate-molydate) rat nhay dbi véi chat khtr, néu c6 mat hop chat polyphenol
trong mdi truong kiém nhe thi s& bi khir thanh san pham phtic molydenium-tungsten c6
mau xanh c6 do hap thu cuc dai & budc séng 765nm (Abramovic, Grobin, Poklar,
2017). Gallic acid va Catechin dwoc pha lodng theo ddy ndng do6 tir 31.25-500 pg/ml
trong dung dich Methanol 40%; tién hanh dit phan Gng gom c6 200ul dung dich
(chuan hoic dung dich can do da pha lodng- mau trang ding Methanol 40%), 200ul
thudc thir Folin-Ciocalteu 100% va 1600pl Na,CO3 5%. Vortex hdn hop phan tmg, sau
d6 1 t6i & 40°C trong 20 phat, do d6 hap thu ¢ budc séong 765nm. Tién hanh dung
dudng chuan Gallic acid va ham luong polyphenol trong mau catechin duoc tinh theo
cong thic:

Polyphenol tong s6 :[X]X% (mg/g)

Trong d6: X: Nong do polyphenol trong mau do (ug/ml); V: thé tich mau ban dau
(ml); D: d6 pha loang; M: Khéi lugng bot catechin (stock)(g)

2.4. Khdo sdt khd nang khdng oxy héa bang phwong phdp biit goc tw do DPPH

DPPH (1,1-Diphenyl-2-picrylhydrazyl) 1a mot gbc ty do bén, c6 mau tia va co do
hép thu cuc dai & budce song 517nm. Khi c6 mit chat chdng oxi hoa, né s& bi khir thanh
2,2-Diphenyl-1-picrylhydrazine(DPPH-H), c6 mau vang. Po d6 giam d¢ hap thu & bude
song 517 nm dé xac dinh kha nang khir gdc DPPH ciia chat chdng oxi hoa (Alam va
nnk., 2013). Tién hanh pha dung dich DPPH 0,3mM va Catechin & cac nong do khac
nhau tir 0,78 dén 100pg/ml. Hon hop phan tmg gém c¢6 100u] mau ( nude Milli-Q ddi
v6i mau tring), 100ul dung dich DPPHnm. Kha ning bét giit goc tu do DPPH dugc tinh
toan la: % DPPH+ = [(Aching - Amiu)/ Aching] X 100 %. Trong do: Aching: d0 hép thu
cuc dai ciia mau trrfmg khong chtra dich chiét; Awiy: do hép thu cuc dai cia mau can do.
Dung phuong phap noi suy dé tinh gia tri EC50 tirc 1a nong d6 dich chiét tai d6 kha
nang trung hoa %0% gdc tu do DPPH".

2.5. Khdo sdt khd ning khdng oxy héa bing phwong phdp bit goc tw do ABTS

ABTS" [2,2’-azinobis (3-ethylbenzothiazoline-6-sulfonate) ] 1a mot gdc tu do bén.
Day 1a mot chat phat quang mau xanh, duge dic trung & d6 hap thu 734nm. Khi cho
chit chng oxi hoa vao dung dich chira ABTS", cac chat chdng oxi héa s& khir ion nay
thanh ABTS. Po d6 giam d6 hap thu cua dung dich & budc song 734nm dé xac dinh
hoat tinh ctia chat chong oxi hoa trong su so sanh véi chat chuan. Trong moi truong kali
persulfate, gbc ABTS'cO thé bén 2 ngiy ¢ nhiét do phong trong téi (Alam, Bristi,
Rafiquzzaman, 2013). Cach thyc hién nhu sau: géc ABTS+ dugc hinh thanh tir phan
tmg cia ABTS7 mM va kali persulfate (K;S,0g) 2,45 mM véi ti 1 3:1, u trong téi &
nhiét do phong tr 12-16h trude khi sir dung. Dung dich ABTS+ duogc pha loang voi
nude dé dat do hap thu 1, 00 + 0, 02 tai budc séng 734nm. B6 sung 750ul ABTS+ vio
150p] mau véi cac ndng do khac nhau. Do d6 hap thy tai 734 nm sau 5 phat. Kha nang
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bt giit gbc tw do ABTS duoc tinh toan: % ABTS+ = [(Aching - Amiu)! Aching] X 100 %.
Trong d6: Achimg: 40 hép thu cuc dai ctia mau tréng khong chira dich chiét; Ayz,: d0 hép
thu cuc dai ciia mau can do. Dung phuong phap nodi suy dé tinh gia tri EC50 tirc 1 ndng
d6 dich chiét tai d6 kha nang trung hoa 50% géc tw do ABTS”

2.6. Khdo sdt khd niang khdng oxy héa bang phwong phdp FRAP ( Potassium
ferricyanide reducing power)

Kha niang khir cia catechin duoc danh gia bang kha niang khir potassium
ferricyanide (Ks[Fe(CN)e]) thanh dang potassium ferrocyanide (K4[Fe(CN)g]) (Alam va
nnk., 2013). Phan tmg cta Fe** trong FeCl; vdi potassium ferroanide tao thanh phire st
(K4[Fe(CN)g]3) mau xanh duong. D6 ting cudng d6 mau xanh ti 1& véi ham luong chat
chéng oxy hoa co trong mau. Po do ting cudong d6 mau nay & budc song 700nm.
Phuong trinh phan tng: 4Fe** + 3 K4[Fe(CN)s] — Fes[Fe(CN)e]s + 12 K™,

Quy trinh thyc hién nhu sau: lan luwot chuin bi cac dung dich Potassium
ferricyanide 1%, Acid tricloacetic 10%, FeClz 0,1%, catechin (62,5 - 1000pg/ml). Tién
hanh pha hén hop gdom co: 1ml catechin, 2,5ml PBS (pH 6.6), 2,5ml potassium
ferricyanide 1%. U hdn hop & 50°C, 20 phat, dé ngudi, thém 2,5 Tricloacetic 10%, dé
yén 10 phat. Hat 2.5ml dung dung dich trén sang éng méi c6 sin 2,5ml nudc. Cho
0,5ml FeCls 0.1% va Po d6 hap thu quang & budc song 700 nm. Do hap thu quang hoc
cang cao thi nang luc khir cang manh.

2.7. Phwong phdp phan tich sé ligu

Thi nghiém duoc 1ap lai it nhat ba lan. Két qua thi nghiém dugc xir Iy bang phan
mém Graphpad Prism 7.

3. Két qua nghién ciru va thio luin
3.1. Két qud dinh lireng polyphenol c6 trong mdu catechin
Bang 1. Ham luong polyphenol do duwoc

Lan lap lai 1 2 3 4 5 6 Trung binh

Ham luong
polyphenol tong 828.27 | 946.97 | 844.35 | 830.66 | 907.10 | 903.14 |876.9+20.11
(mg/g GAE)

3.2. Két qud dinh tinh thanh phan catechin bang phwong phdp sdic ky lép méng

Str dung phuong phép sic ky 16p mong dé kiém tra sur hién dién cac thanh phan c6
trong catechin tach chiét, két qua thé hién trong hinh 1.

Két qua sic ky 16p mong cho thay trong catechin tach chiét ¢ su hién dién cua
thanh phan EGCG va acid gallic. Hé dung méi duoc sir dung 1a Chloroform: Methanol:
Acid acetic (V:V:V=9:3:3) la hé¢ dung mdi hon hop gitra mot dung méi it phan cuc la
chloroform va mot dung moi phan cuc manh la methanol, EGCG la catechin ¢6 d6 phéan
cuc manh hon acid gallic nén téc do di chuyén cia EGCG cham hon téc d6 di chuyén
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cua acid gallic. So sénh véi chat chuin EGCG, mau catechin tach chiét duoc c6 cung hé
s6 Rf =0.44. Do d6 trong thanh phan catechin tach chiét c6 sy hién dién cua EGCG.

UV 254nm Hoi lodine

== REGCG =044

EGCG

Catechin
EGCG

Catechin

3
7]
©
L
®
o

Gallic acid

Hinh 1. Sdc ky I6p méng mdu catechin
3.3. Két qud khdo sat hogt tinh khang oxy hoa cia catechin bang phwong phap
bt goc tw do DPPH

Phuong phap xéac dinh hoat tinh khang oxy hoa st dung géc tu do DPPH dugc
dung dé danh gia hoat tinh khang oxy hoa cua catechin, két qua thé hién trong hinh 2.

100-
80- ;
-~ Catechin

E 60- -& Vitamin C
L Y A
(]
X 40+

20-

0o 50 100
Concentration (ug/ml)

Hinh 2. Kha néng bat giit DPPH*
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Két qua phan tich thong ké cho thay khong cé su khéc biét vé hoat tinh quét géc
tu do DPPH cua catechin va vitamin C. Gia tri EC50 do duoc catechin la 7,60 + 0,48
pg/ml thap hon 1,7 1an EC50 cua vitamin C 12,66 + 0,67 pg/ml. EC50 cang thap ching
t6 kha ning bat géc tu do cang cao, hoat tinh khang oxy héa cang manh. Két qua nay
phU hop véi cac nghién ciu da cong bd khéc, cac chit catechin & dang don cau tir hoic
dang hdn hop trich ly tir tra déu cé hoat tinh quét goc tu do cao hon hin so vai cac chit
khang oxy hoa ddi chimg khac nhu vitamin C, vitamin E, trolox (Bartolome va nnk.,
2004; Saffari, Sadrzadeh, 2004).

3.4. Hoat tinh khdng oxy héa ciia catechin bing phwong phdp biit géc tw do ABTS
Két qua do kha ning bit giir gdc tr do ABTS cuia catechin duogc thé hién trong hinh 3.

ABTS
100-

B0 oL —=_Vitamin C
-~ Catechin

0 100 200 300 400
Concentration (ug/ml)

Hinh 3. Kha néng bat giit ABTS™

Két qua phan tich thong ké cho thdy khong c6 su khac biét vé hoat tinh quét gbc
tr do ABTS+ ctia catechin va vitamin C. Tuong ty nhu két qua thi nghiém khao sat kha
nang quét goc tr do DPPH+, thi nghiém khao sat kha nang quét goc tw do ABTS+ ciing
cho két qua catechin co kha ning quét gbc tu do ABTS+ cao hon so véi dung dich
vitamin C. Gié tri EC50 do duoc cta catechin 1a 28,67 £ 1,14 ug/ml thip hon 2 lan
EC50 cua vitamin C 13 59,76 + 2,92 pg/ml. Két qua nay phu hop véi két qua bat gbe tur
do DPPH+. Két qua duoc giai thich dua trén cau tao ciia hop chit catechin, trong cong
thirc cAu tao ctia hau hét cac catechin c6 sé luong 16n cac nhom hydroxyl, trong do
nhom hydroxyl ¢6 nguyén tir hydro linh dong cho phép tiép nhan electron dé dang hon,
nén chiing kha nang bt giit cac gbe tu do.

3.5. Hoat tinh khdng oxy héa ciia catechin qua ning luc khir sit bang phwong
phap PFRAP

Ning lyc khtr ciing 14 mot phép phan tich nham danh gia kha ning chong oxi hoa
trong vitro. Do ting cudng d6 mau xanh ti 1¢ v6i ham lugng chéat chéng oxy héa co
trong mau, gia tri mat d6 quang do dugc cang 16n thé hién kha nang khang oxy hoa cia
catechin cang manh. Két qué thé hién trong hinh 4.
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Két qua thdng ké cho thiy khdng cé su khac biét vé ning luc khir cua catechin va
vitamin C. Ning luc khtr sit cho thay theo chiéu ting ndng d¢, gia tri mat do quang OD
ciia ca&c mau cao chiét tang dan. Nong d6 cang cao, tong ning luc khir va hoat tinh
khang oxy hda cang manh.

Két qua khang oxy hda cua catechin cho thay catechin Ia chit chdng oxy hoa
manh, khi so sénh véi chat chuan 1a vitamin C, kha ning bat gbc ty do va ning luc kht
sat khong c6 sy khac biét. Khi thuc hién khao sat kha ning bt cac gbc tu do tong hop
nhu DPPH, ABTS, va ning luc khir sit cho thay catechin 1a chat khang oxy héa manh.
Két qua tuong tu Vi nghién ciu caa Michalina Grzesik va cac cong su khi so sanh kha
ning bit goc ty do ABTS+, kha ning khir st v6i Trolox, mot dan xuét cua vitamin E
cho thay hiéu qua khang oxy héa manh cua hop chat flavan-3-ol nhu ECG va EGCG
véi goc galloy & vi tri thir 3 (Grzesik va nnk., 2018). Ngoai ra, nghién ctu cua Fumio
Nanjo va cong su (Nanjo va nnk., 1996) chi ra rang gbc galloy dwoc gin voi flavan-3-
ol & vi tri 3 c6 kha nang bat géc DPPH manh ciing nhu nhém ortho-trihydroxyl trong
vong B. Qua d6, thé hién nhdm ortho-trihydroxyl trong vong B va phan tir galloyl ¢ vi
tri 3 cua cdng thuc ciu tao cua flavan-3-ol 1a cac dic diém ciu trdc quan trong nhat dé
hién thi kha nang bat goc ty do DPPH.

PFRAP
2.0- _
-o- Catechin
1.5 & \itamin C
£
c
8
2 1.0
(m]
(o]
0.54
0.0 T ] 1
500 1000

Concentration (ug/ml)

Hinh 4. Ning e khit sdt
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