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Abstract: This study aimed to determine total polyphenol content and evaluate the antioxidant
activity of nine commercial green tea samples collected in Phu Tho province, Vietnam, using the
Folin—Ciocalteu and DPPH methods. The optimized extraction conditions consisted of 70% ethanol, a
solvent volume of 30 mL, 30 min ultrasonic extraction, and two extraction cycles. The analytical
method exhibited good linearity (R2 = 0.9998), repeatability (RSD = 0.57%), and recovery (97.02—
100.58%). Total polyphenol content ranged from 195.70 to 350.64 mg GAE/g dry material, while ICso
values ranged from 13.85 to 21.63 pg/mL. The Tan Son tea sample exhibited the highest polyphenol
content and the strongest antioxidant activity among the investigated samples. Pearson correlation
analysis revealed a strong negative correlation between total polyphenol content and ICso values (r =
=0.903; p < 0.01). The results contribute to the scientific database on the polyphenol content and
antioxidant activity of green tea from Phu Tho province and suggest that this local tea resource has
potential for the development of natural antioxidant-rich products.

Keywords: Camellia sinensis; Folin—Ciocalteu; Total polyphenol content; Antioxidant

activity; DPPH assay.

1. Pat van dé

Ché xanh duoc sir dung phd bién trong thuc
pham va dd udng nho chira nhiéu hop chat co
hoat tinh sinh hoc, dédc biét 1a nhém polyphenol.
Céc hop chat nay duoc ghi nhan c6 kha ning
chdéng oxy héa thong qua co ché trung hoa céc
gbc tu do, gop phan hd tro bao vé té bao trude tac
dong cua stress oxy hoa (Cabrera et al., 2006;
Khan & Mukhtar, 2019).

Phu Tho 13 mot trong nhitng ving san xuét
ché trong diém cta khu vyc Trung du mién nui
phia Béc. Theo Cuc Théng ké tinh Phu Tho
(2024), dién tich ché cua tinh nam 2024 dat
khoang 16.000 ha véi san lugng bip tuoi hing
nam trén 180.000 tin. Ciy ché dong vai trd quan
trong trong co ciu san xuat néng nghiép cua dia
phuong, tao viéc lam va thu nhép cho nhiéu ho
dan tai cac ving trong ché tap trung nhu Tan
Son, Thanh Son, Ha Hoa, Phu Ninh va Thanh
Thuy. Bén canh gia tri kinh té, cht luong hoa
hoc cta nguyén liéu ché dia phuong cling nhan

dugc sy quan tdm do lién quan truc tiép dén gid
tri dinh dudng, gia tri dugc liéu va kha nang phat
trién cac san pham c6 ngudn gdc ty nhién.

Tuy nhién, cac nghién ctru cong bd vé ham
luong polyphenol toan phan va hoat tinh chdng
oxy hoa cta ché xanh Phii Tho con twong dbi han
ché. Trong nghién ctu ndy, ham luong
polyphenol toan phan cua cac mau ché xanh duoc
xac dinh bang phuong phap Folin—Ciocalteu két
hop v6i do UV-Vis, dong thoi hoat tinh chdng
oxy hoa dugc danh gia thong qua kha nang khu
gbc tu do DPPH. Nghién ctru ciing khao sat mi
twong quan gitta ham lugng polyphenol toan
phan va hoat tinh chdng oxy héa ciia cac mau ché
thu thap dugc.

2. Tong quan nghién ciru

Polyphenol 12 nhom hop chit chuyén héa thi
cép phan bd rong rai trong thyc vat va dugc xem
1a thanh phan hoat tinh sinh hoc quan trong ciia
ché xanh. Trong ché xanh, cac hop chét
polyphenol chil yéu bao gdm catechin, flavonoid
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va axit phenolic, trong d6 catechin 1a nhém hop
chit chiém ty 1& cao nhat. Nhiéu nghién ciru cho
thdy cac hop chét polyphenol c¢6 kha ning tham
gia phan tng oxy héa — khir, gop phan trung hoa
cac goc tu do va han ché qué trinh oxy hoa trong
hé sinh hoc (Cabrera et al., 2006). Ngoai hoat
tinh chéng oxy hoa, polyphenol trong ché xanh
con duge ghi nhan 1 ¢ lién quan dén nhiéu tac
dung sinh hoc khac nhu chéng viém, hd tro bao
vé tim mach va diéu hoa chuyén hoa (Khan &
Mukhtar, 2019).

Trong ché xanh, catechin la nhém polyphenol
chiém ty 1& cao nhat, bao gdm cac hop chit chinh
nhu epigallocatechin gallate (EGCQ),
epigallocatechin  (EGC), epicatechin gallate
(ECG) va epicatechin (EC). Nhiéu nghién ciru
gén day cho thay ham lugng catechin c6 mdi lién
quan chit ché vé6i hoat tinh chong oxy hoa cua
ché xanh va dugc xem 1a mot trong nhiing yéu t&
quyét dinh gié tri sinh hoc cua nguyén liéu (Yan
et al., 2020; Musial et al., 2020; Farhan et al.,
2022; Radeva-llieva et al., 2025).

Ham lugng polyphenol trong ché xanh c6 thé
thay ddi tuy thudc vao nhidu yéu t6 nhu gidng
che, diéu kién sinh thai, ky thuat canh tac, thoi
diém thu hai va quy trinh ché bién sau thu hoach.
Ngoai ra, diéu kién chiét xuét ciing anh hudng
dang ké dén kha ning thu hoi cac hop chit
polyphenol tir nguyén li€u thuc vat. Mot )
nghién ctru cho thay loai dung moi, nhiét do va
thoi gian chiét c6 anh huong 1 rét dén hiéu suat
chiét polyphenol tir ché xanh (Vuong et al., 2011;
Nkhili et al., 2009).

Trong phan tich thyc vat va dugc li€u,
phuong phap Folin—Ciocalteu hién 1a mét trong
nhitng phuong phap phd bién nhat dé xac dinh
ham luong polyphenol toan phan. Phwong phap
nay dua trén phan ung tao phirc mau gilta hgp
chit phenolic va thude thir Folin—Ciocalteu trong
moi truong kiém, sau d6 xac dinh do hép thu
quang trong vung kha kién (Singleton & Rossi,
1965). Nho uvu diém thao tac don gian, do nhay
tuong dbi cao va phu hop vé6i nhidu nén miu
khac nhau, phuong phép Folin—Ciocalteu dugc
ung dung rong rai trong phan tich cic nguyén
li€u thuc vat giau polyphenol (Blainski et al.,
2013, Pérez et al., 2023).

Bén canh viéc xic dinh ham lugng
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polyphenol toan phan, hoat tinh chéng oxy hoa
cua dich chiét thuc vat cling dugc danh gia b?mg
nhiéu phuong phap khac nhau nhu DPPH, ABTS
va FRAP. Trong d6, phuong phap DPPH dugc st
dung phd bién do c¢é quy trinh thyc hién tuong
d6i don gian, thoi gian phan tich ngin va kha
ning danh gia nhanh hiéu qua khir gbe ty do cia
mau thir. Gia tri ICso thudng dwoc st dung dé
biéu thi kha ning chéng oxy hoa cua mau, trong
d6 gia tri ICso cang thap cho thay hoat tinh chong
oxy héa cang manh (Blois, 1958; Brand-Williams
et al., 1995). Mot sé nghién ctru cho thiy ham
lugng polyphenol toan phan c6 méi lién quan
chit ch& voi hoat tinh chéng oxy hoa cia ché
xanh va cic nguyén liéu thyc vat khac. Cac mau
¢6 ham lugng polyphenol cao thuong thé hién
kha ning khir gbe tu do tét hon, tuong tng véi
gia tri ICso thdp hon trong phép thir DPPH. Xu
huéng ndy ciing dwoc ghi nhin trong mot sb
nghién ciru d6i véi cac mau tra va ché xanh
thwong pham tai Viét Nam, cho thay polyphenol
dong vai tro quan trong dbi v6i hoat tinh chdng
oxy hoa cua san pham ché (Huong & Chinh,
2024; Yan et al., 2020).

Két qua tong quan cac cong trinh trén cho
thdy, cac nghién ctu hién c6 cha yéu tap trung
vao tung gidng ché, san pham thuong mai hoic
didu kién chiét xuat riéng 1&, trong khi dit liéu so
sanh dong thoi ham luong polyphenol toan phan
va hoat tinh chéng oxy héa gitra cac mau cheé
xanh tai cing mot khu vuc san xuét con han ché.
Dic biét, méi lién hé gitta ham lwong polyphenol
va kha ning khir goc ty do DPPH chua duoc
danh gia day du dbi voi cac mau ché xanh tai dia
phuong. Vi vay, viéc xac dinh hai chi tiéu nay va
phan tich mdi twong quan giira ching 1a can thiét
nham bo sung co s& khoa hoc cho danh gia chat
lwong va gia tri sinh hoc ciia san pham cheé xanh.
3. P6i twong va phwong phap nghién ciru
3.1. Nguyén li¢u, héa chit va thiét bi

Dbi turong nghién ctru gdbm 07 mau ché xanh
kho thuong pham thu mua tai mot sé dia phuong
thudc tinh Phtt Tho va 02 mau ché xanh Thai
Nguyén dung dé dbi chiéu. Mau ché dugc nghién
min, bao quéan kin va tranh anh sang dén khi phan
tich. Mau ché sir dung trong khao sat diéu kién
chiét duoc thu mua tai huyén Thanh Thuy, tinh
Phu Tho.
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Acid gallic chuan, thudc thir Folin—Ciocalteu,
DPPH, methanol va ethanol dat tiéu chuin phan
tich dwoc sir dung trong nghién ctu. Thiét bi
chinh gébm may quang pho UV-Vis UV-1800
(Shimadzu, Nhat Ban), bé siéu 4m (Elma, Dirc)
va can phan tich AUW220D (Shimadzu, Nhat
Ban).

3.2. Quy trinh chiét xuit polyphenol

Can chinh x4c 0,5000 g mau ché va tién hanh
chiét siéu am véi dung mai thich hop. Céac yéu to
anh huong dén hiéu suit chiét gébm loai dung
moi, néng d6 dung méi chiét, thé tich dung moi,
thoi gian chiét va s6 1an chiét dugc khao sat riéng
€ theo nguyén tic thay d6i timg yéu 6 trong khi
gitt ¢d dinh cac yéu t6 con lai. Hiéu qua chiét
dugc danh gia thong qua ham lugng polyphenol
toan phan xic dinh bang phuong phap Folin—
Ciocalteu.

3.3. Xdc dinh ham lwong polyphenol toan phfin

Ham luong polyphenol toan phin duogc xac
dinh theo phuong phap Folin—Ciocalteu, cu thé
nhu sau: hit chinh xac 0,5 mL dung dich chuén
hodic dung dich miu, thém 2,5 mL thudc thir
Folin—Ciocalteu. Sau 5 phat, thém tiép 2,0 mL
dung dich Na>COs, lac déu va u trong ti 30 phut
& nhiét d6 phong. Do hip thu quang cua dung
dich phan ung dugc do tai budc song thich hop
bang may quang phd UV-Vis.

Du’orng chuén acid gallic duoc xay dyng trong
khoang ndng d6 5-100 pg/mL. Ham lugng
polyphenol toan phan dugc tinh theo dudng
chuan acid gallic va biéu thi theo mg acid gallic
twong duong trén gam dugc li€u kho (mg GAE/g
dugc liéu khd). Phuong phip xac dinh
polyphenol toan phan trong nghién ctru duoc xay
dung dwa trén nguyén tic phan tmg Folin—
Ciocalteu va tham khéo tiéu chudn ISO 14502-1
vé xé4c dinh polyphenol tong s trong ché bing
phuong phap do mau.

3.4. Thim dinh phwong phdp

Phuong phéap duogc danh gia thong qua cac chi
tiéu gém do lap lai, do dung va do 6n dinh cua
phan tng tao mau. Do lip lai dugc danh gia bang
cach phan tich 6 mau doc lap trong ciung didu
kién thyc nghiém va tinh gid tri do 1éch chuén
tuong di (RSD, %). Do ding duoc xac dinh theo
phuong phap thém chuan & ba mirc ndng do 80%,
100% va 120%. Do 6n dinh cua phén tng duoc
danh gia thong qua sy thay doi do hap thu quang
clia mau theo thoi gian sau phan tmg.

3.5. Danh gia hoat tinh chéng oxy hoa bﬁng
phwong phap DPPH

Hoat tinh chéng oxy hoa cua dich chiét che
xanh dugc danh gia bang phuong phap DPPH, cu
thé nhu sau: dung dich chuén acid gallic va dich
chiét mau duoc pha lodng trong khoang nong do
phut hop dé dam bao tin hidu hap thu nim trong
ving tuyén tinh. Quy trinh phan tng dugc thuc
hién béng cach 1€iy 1,0 mL dung dich miu hoic
dung dich chuan, thém 3,0 mL dung dich DPPH,
lic déu va u trong tdi 30 phut ¢ nhiét do phong.
Do hép thu quang dugc do tai bude song 517 nm
béng may quang phé UV-Vis. Mau tring duoc
chudn bi twong tu, nhung thay dung dlCh mau
bing methanol. Phin trim tc ché gbc tu do
DPPH dugc tinh theo cong thuc:

A=A 100
Ao
[: Phan tram e ché;
Ao : do hép thu cia mau tréng;
A: d6 hap thy ciia miu thir.

Gia tri ICso dugc xac dinh bang phwong phap
hdi quy phi tuyén tir dudng cong biéu dién mbi
tuong quan giita ndng do mau va phan trim tc
ché DPPH sir dung phan mém SigmaPlot 10.0.
3.6. Xir Iy 56 ligu

Céc thi nghiém dugc thuc hién 1ap lai (n = 3)
va két qua duoc biéu dién dudi dang gia tri trung
binh + d6 1éch chuin (Mean + SD). Sé liéu dugc
xtr Iy bang Microsoft Excel 2019, SigmaPlot
10.0.

4. Két qua nghién ctru
4.1. Xay dung va tham dinh phwong phdp xdc
dinh polyphenol toan phin

Ph6 hap thy UV-Vis ciia mau chuan acid
gallic, dich chiét ché xanh va miu tring sau phan
{mg vé6i thude thir Folin—Ciocalteu duoc trinh bay
& hinh 1. Pho hip thy UV-Vis ciia miu chuan
acid gallic va dich chiét ché xanh sau phan tng
v6i thude thir Folin—Ciocalteu cho thiy cuc dai
hép thu xuét hién tai khoang 682 nm, trong khi
mAu trang khong xuét hién dinh hip thy dang ké
trong vung khao sat. Do do, budc song 682 nm
duoc lya chon dé xac dinh ham lugng polyphenol
toan phr?m, viéc lya chon budc song hép thu cuc
dai gitp tang do nhay va do chon loc cta phép
do, df”)ng thoi han ché anh hudng cua tin hi¢u nén
tir miu trang (Singleton & Rossi, 1965; Blainski
et al., 2013). So v&i mot sé nghién ctru trude diy

%l =
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st dung budc song khoang 760-765 nm, sy sai
khéc vé budc song hap thu cuc dai trong nghién
cru ndy c6 thé lién quan dén sy khac biét vé
thanh ph?m nén mau, ty 1€ thudc thr Folin—
Ciocalteu, ndng do natri carbonat, thoi gian phan
g va diéu kién do phd. Trong nghién ciru nay,
budc song 682 nm duoc lya chon do day 1a vi tri
xuét hién cuc dai hép thy cta ca dung dich chuan
acid gallic va dich chiét ché xanh trong diéu kién
thye nghiém khao sat, dong thoi mau trang khong
xuét hién tin hiéu hép thu dang ké tai budc song
nay.

Hinh 1. Phd hap thu UV-Vis ciia miu chuin
acid gallic, dich chiét ché xanh va méu trflng
sau phén ng véi thude thir Folin—Ciocalteu.

L NS T ,”;«‘:WW,@;MWW*

Pudng chuén acid gallic duoc xay dung trong
khoang ndéng do 5-100 pg/mL, thu dugc phuong
trinh hdi quy: y = 0,0082x + 0,0009, véi hé s6
tuong quan: R2 = 0,9998. Két qua cho thiy
phuong phap c6 do tuyén tinh tét trong khoang
khio sat va tuong ddi phu hop véi cic nghién
ctru trude day st dung thude thir Folin—Ciocalteu
dé xac dinh polyphenol toan phan trong thuc vat
(Singleton & Rossi, 1965; Blainski et al., 2013).
Hinh 2. Pwong chuin acid gallic xac dinh
polyphenol toan phan.

A
1

0.8 a
0.6
0.4
02 &
0 o Nong do
0 50 100 150

biéu kién chiét xuit phu hop dugc lya chon sau

)
‘y =0,0082x + 0,0009
- R? =0.9998

qua trinh khao sat va dugc trinh bay trong bang 1.

Bang 1. Piéu kién chiét xuit dwgce Iwra chgn

Yéu to khao sat Diéu kién lya chon
Dung mdi chiét Ethanol 70%
Thé tich dung méi 30 mL
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Yéu to khao sat

Diéu kién lwa chon

Thoi gian chiét

30 phat

S0 lan chiét

2 lan

Két qua tham dinh cho thdy phwong phép c6
d6 tuyén tinh, d6 lap lai va d6 dung phit hop cho
phan tich ham lugng polyphenol toan phin trong
mau ché xanh (bang 2)

Bang 2. Két qua thim dinh phwong phap

Chi tiéu Két qua
Khoang tuyén tinh 5-100 pg/mL
Phuong trinh héi quy | y = 0,0082x + 0,0009
R? 0,9998
Do lap lai (RSD, %) 0,57
Do thu hoi (%) 97,02-100,58
D6 6n dinh phan Ung 1.16
(RSD, %)

4.2. Khd néang khiv goc tw do DPPH ciia acid
gallic va dich chiét ché xanh

Dich chiét ché xanh dugc pha loing thanh cac
ndng d6 khao sat thich hop va tién hanh phan tng
v6i dung dich DPPH 0,1 mM theo quy trinh muc
3.5. Két qua khao sat kha nang khur gbc tu do
DPPH cuia dich chiét ché xanh dugc trinh bay
trong bang 3.
Bang 3. Kha ning khir goc tw do DPPH ciia
dich chiét ché xanh

Nong do % trc ché DPPH

(ug/mL) (Mean £ SD)
1 8,12 + 0,45
2 14,26 + 0,51
5 24,83 + 0,62
10 38,17 £ 0,74
12 42,91+ 0,68
15 47,35+ 0,57
18 50,84 + 0,61
20 54,92 + 0,73
30 66,18 + 0,85
40 74,26 + 0,91
60 82,14 + 1,05
80 88,37 + 1,12

Két qua cho thiy phan trim ¢ ché DPPH
tang dan theo nong d¢ dich chiét ché xanh khao
sat. Gia tri ICso cua dich chiét ché xanh duoc xac
dinh bang phuong phap hdi quy phi tuyén st
dung phin mém SigmaPlot 10.0, thu dwoc két
qua 16,34 pg/mL (hinh 2). Két qua cho thay dich
chiét ché xanh c6 kha ning khir gbc ty do tuong
ddi tot. Gid tri ICso thu dugc ¢ thé chiu anh
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huéng boi dic diém nguyén liéu, thanh phin
polyphenol, didu kién chiét xuit va diéu kién
thuc nghiém cua phép th@ DPPH (Khan &
Mukhtar, 2019).

Hinh 3. Puong cong biéu dién méi twong quan
giita nong d dich chiét ché xanh va % trc ché

DPPH.

% tic ché DPPH

0 20

40

T w -
Nong do (ug/mL)

100

4.3. Ham lwong polyphenol toan phin va hoat
tinh chéng oxy héa ciia cdc mau ché xanh khdio

sat

Ham luong polyphenol toan phan va hoat tinh
chdng oxy héa clia cac mau ché xanh duge xac
dinh theo quy trinh da xay dung. Két qua duoc
trinh bay trong bang 4.

Bing 4. Ham
lwong
polyphenol toan | Ham lwgng
phin va gia tri polyphenol ICso
ICso ctia cac toan phin (ng/mL)
miu ché xanh (mg GAE/Q)
khio sat Mau
che
Thanh Son 23493 +1,86 | 18,42+0,75
Ha Hoa 338,47 +2,41 | 14,72 £ 0,55
CAm Khé 323,11 +2,28 | 15,08+0,61
Phil Ninh 308,98 £1,95 | 15,94 +0,73
Thanh Thuy 248,01 +1,74 | 16,34 0,68
Tan Son 350,64 +2,67 | 13,85%0,62
Pht Ho 261,83+2,13 | 17,26 £0,81
Théi Nguyén 1 195,70+ 1,22 | 21,63+£1,04
Théi Nguyén 2 296,79 +2,85 | 17,85+0,92

Két qua dinh lwong cho thdy mau ché thuong
phim thu mua tai Tan Son c¢6 ham luong
polyphenol toan phan cao nhat trong s6 cic mau
khao sat (350,64 + 2,67 mg GAE/g dugc li¢u phan va hoat tinh chéng oxy hoa giita cac mau
khd), trong khi gia tri ICso dao dong tir 13,85 + cheé khao sat co thé lién quan dén nhiéu yéu t6

96

0,62 dén 21,63 + 1,04 pg/mL. Mu ché thuong
phim thu mua tai Tan Son c6 ham luong
polyphenol toan phin cao nhét va dong thoi thé
hién hoat tinh chdng oxy hoa manh nhét voi gia
tri ICso thdp nhat (13,85 + 0,62 pg/mL). Nguoc
lai, mdu Thai Nguyén 1 c6 ham luong
polyphenol thap nhit va gia tri ICse cao nhit
trong s& cac mau khao sat. Phan tich twong quan
Pearson cho thdy ham lwong polyphenol toan
phin c6 twong quan nghich manh véi gia tri ICso
(r=-0,903; p <0,01), chirng t6 polyphenol dong
vai trd quan trong dbi voi kha ning chdng oxy
héa cua ché xanh (Khan & Mukhtar, 2019). Két
qua cho thidy cic miu ché c6 ham Iluogng
polyphenol cao thudng thé hién hoat tinh chdng
oxy hdéa manh hon, twong ung voi gid tri ICso
thip hon trong phép thir DPPH. Gia tri R? =
0,8154 cho théy tdn tai méi lién hé myén tinh
twong ddi chit ch& giita ham lwong polyphenol
toan phan va hoat tinh chéng oxy hoa ciia cac
mau ché khao sat. Két qua nay phu hop véi cac
nghién ctru gan ddy cho thiy polyphenol, dic biét
la cac catechin nhu epigallocatechin gallate
(EGCG), epigallocatechin (EGC) va epicatechin
gallate (ECG), 1a nhiing thanh phan quan trong
dong gop vao hoat tinh chéng oxy hoa cua ché
xanh (Yan et al., 2020; Musial et al., 2020).

Pé danh gid rd hon mdi lién hé gitta ham
lugng polyphenol toan phan va hoat tinh chdng
oxy hoa clia cac miu ché khao sat, phan tich
tuong quan Pearson dugc thuc hién gitta ham
luong polyphenol toan phan (TPC) va gié tri ICso.
Két qua duogc trinh bay & hinh 4.

Hinh 4. Méi twong quan giira ham hrong
polyphenol toan phan (TPC) va gia tri ICs
ciia cac miu ché xanh khio sat.

Gid tri ICso (pg/mL)

16

y =-0.0407x + 28.37
R* = 0.816

200 220 240 260 280 300 320 340
Ham Iugng polyphenal toan phén (mg GAE/g)

Su khac biét vé ham lugng polyphenol toan
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nhu giéng che, diéu kién sinh thai, d6 cao ving
trong, thoi diém thu hai va qua trinh ché bién sau
thu hoach (Vuong et al.,, 2011; Nkhili et al,,
2009).

Trong nghién ctru ndy, mau ché Tan Son cé
ham Iugng polyphenol toan phan cao nhdt va
ddng thoi thé hién hoat tinh chéng oxy héa manh
nhat. Két qua nay c6 thé lién quan dén su khac
biét vé ving nguyén lidu, diéu kién sinh thai va
qué trinh ché bién cia san phim ché thuong
phiam. Nhiéu nghién ciru cho thiy ham luong
polyphenol trong ché chiu anh huong dang ké boi
gidng ché, mua vy thu hai, diéu kién khi hau va
phuong phap ché bién sau thu hoach (Vuong et
al., 2011).

Két qua khao sat ciing cho thiy hoat tinh
chdng oxy hoa cua ché khong hoan toan phu
thudc vao ngudn goc ving nguyén liéu. Mot sd
mau ché Phu Tho trong nghién ciu cho ham
luong polyphenol va kha nang khr goc tu do
turong dbi cao so véi cac mau dbi chiéu, qua d6
cho thiy tiém ning cua ngudn nguyén liéu ché
dia phuong trong phat trién cac san pham giau
hop chat chdng oxy hoa tu nhién.

Ham luong polyphenol toan phan cua cac
mau ché Phu Tho trong nghién ciru dao dong tir
234,93 dn 350,64 mg GAE/g duoc liéu kho,
trong d6 nhiéu mau dat gia tri trén 300 mg
GAE/g. Két qua nay cho thiy ngudn nguyén liéu
cheé Pht Tho c6 kha nang tich liy polyphenol &
mirc twong ddi cao va thé hién hoat tinh chéng
oxy hoa tét. Xu hudéng nay phu hop véi cac
nghién ctru quéc té cho thay hoat tinh chéng oxy
hoéa ctia ché xanh c6 mdi lién hé chit ché véi ham
luong polyphenol va catechin, dic bi¢t la EGCG,
EGC va ECG (Yan et al., 2020; Musial et al.,
2020).

Tuy nhién, mbi twong quan giira ham lugng
polyphenol toan phan va hoat tinh chdng oxy hoa
c6 thé khong hoan toan tuyét dbi, do hoat tinh
chéng oxy héa cua dich chiét ché con chiu anh
hudng boi su hién dién va tuong tac gilta nhiéu
hop chat sinh hoc khic nhau nhu catechin,
flavonoid va cac hop chat khir khac trong miu
(Sang et al., 2011).

5. Ban luian

Két qua khio sat cho thdy ham lwong
polyphenol toan phan va hoat tinh chdng oxy hoa
clia cic mau ché xanh c6 sy khac biét dang ké
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giita cac mau nghién ctru. Viéc phan tich méi lién
hé giita hai chi ti€u nay giap lam rd vai tro cua
polyphenol d6i v&i hoat tinh chéng oxy hoa cua
ché xanh, dong thoi cung cap thém co s¢ dé danh
gia tiém nang cla nguon nguyén liu che tai tinh
Pha Tho. Cac miu ché xanh khao sat cho ham
lwong polyphenol toan phan dao dong tir 195,70
+ 1,22 d&n 350,64 + 2,67 mg GAE/g dugc liéu
kho, trong khi gia tri ICso dao dong tr 13,85 +
0,62 dén 21,63 + 1,04 pg/mL. Mu ché thuong
phim thu mua tai Tan Son c¢6 ham lugng
polyphenol toan phan cao nhit va dong thoi thé
hién hoat tinh chdng oxy hoa manh nhét voi gia
trj ICso thdp nhét (13,85 + 0,62 pg/mL). Nguoc
lai, midu Thai Nguyén 1 c6 ham luong
polyphenol thap nhit va gia tri ICse cao nhét
trong s6 cac mau khao sat. Trong sb cac miu ché
thu mua tai cac dia phuong cua tinh Phu Tho,
ham lwong polyphenol toan phan va hoat tinh
chéng oxy hoa c¢6 sur khac biét twong ddi 18. Cac
mau Ha Hoa, Cam Khé, Phu Ninh va Tan Son
déu cho ham lugng polyphenol toan phan trén
300 mg GAE/g dugc liéu kho va gia tri ICso dudi
16 pg/mL, trong khi cac miu Thanh Son, Thanh
Thuy va Pha HO c6 ham lugng polyphenol thip
hon va thé hién hoat tinh chéng oxy héa thap
hon. Pang cht y, mic du déu thudc tinh Phi Tho
nhung ham lugng polyphenol toan phan giita cac
mau chénh 1&ch t6i hon 100 mg GAE/g dugc liéu
kho, phan 4nh sy khac biét dang ké vé thanh phan
cac hop chét ¢o hoat tinh sinh hoc gilita cac san
pham che trén dia ban nghién ciru.

Phén tich twong quan Pearson cho thay ham
lugng polyphenol toan phan c6 tuong quan
nghich manh voi gia tri ICso (r = —0,903; p <
0,01), ching t6 polyphenol déng vai trd quan
trong d6i v6i kha nang chéng oxy hoa ciia ché
xanh (Khan & Mukhtar, 2019). Két qua cho thiy
cac mau ché c6 ham luong polyphenol cao
thuong thé hién hoat tinh chdng oxy hoéa manh
hon, twong (mg véi gia tri ICso thap hon trong
phép thir DPPH. Gi4 tri R2 = 0,8154 cho thay ton
tai mdi lién hé tuyén tinh twong dbi chat ché giita
ham luong polyphenol toan phan va hoat tinh
chdng oxy hoa cta cac mau che khao sat. Két qua
nay phu hop véi cac nghién ciru gan day cho thdy
polyphenol, dac biét 1d cac catechin nhu
epigallocatechin gallate (EGCQG),
epigallocatechin (EGC) va epicatechin gallate
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(ECG), 12 nhitng thanh phan quan trong déng gop
vao hoat tinh chéng oxy hoa cua ché xanh (Yan
et al., 2020; Musial et al., 2020).

Két qua phén tich twong quan Pearson cho
thiy ham luong polyphenol toan phin c6 mbi
turong quan nghich manh véi gia tri ICso (hinh 4),
qua d6 khing dinh vai trd quan trong cua cac hop
chat polyphenol ddi v6i hoat tinh chong oxy hoa
cta cheé xanh.

6. Két luan

Nghién ctru da xay dung phuong phap xac
dinh polyphenol toan phan trong ché xanh bang
thudc thir Folin—Ciocalteu két hop do quang UV-
Vis. Diéu kién chiét xuit phu hop dugc lya chon
gdm ethanol 70%, thé tich dung méi 30 mL, thoi
gian chiét siéu am 30 phat va chiét 2 1an. Cac
mau ché xanh khio sat cho ham luong
polyphenol toan phan dao dong tir 195,70-350,64

mg GAE/g dugc li€u kho va gid tri ICso tir 13,85—
21,63 pg/mL. Ham luong polyphenol toan phin
¢6 tuong quan nghich manh véi gié tri [Cso (r=—
0,903; p < 0,01), cho thdy polyphenol dong vai
trd quan trong trong hoat tinh chdng oxy hoa cia
ché xanh. Két qua nghién ctru gop phan cung cip
co s& dit liéu ban dau vé ham luong polyphenol
va hoat tinh chdng oxy héa cta ché xanh Phi
Tho, dong thoi cho thdy tiém ning cuia ngudn
nguyén liéu dia phuong trong phat trién cac san
phim thyc phim va duoc liéu giau hop chat
chéng oxy hoéa tu nhién. Trong cic nghién ciru
tiép theo, cn tién hanh dinh luong cac catechin
chu yéu cua ché xanh nhu EGCG, EGC, ECG va
EC, dong thoi x4c dinh ham lugng caffeine bang
HPLC nhiam lam 13 hon mbi lién hé gitra thanh
phén hoa hoc va hoat tinh sinh hoc ctia che xanh.
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Tém tit: Nghién ciru dwoc thire hién nham xdc dinh ham heong polyphenol toan phan va déanh
gid hoat tinh chéng oxy héa cia 09 mdau ché xanh tai tinh Phii Tho bang phicong phdp Folin—
Ciocalteu va DPPH. Diéu kién chiét toi uu gom ethanol 70%, thé tich dung méi 30 mL, thoi gian chiét
siéu dm 30 phit va chiét 2 lan. Phu’ong phdp phan tich c6 do tuyén tinh tot (R? = 0, 9998) do lap laz
cao (RSD = 0,57%) va d¢ thu hoi dat 97,02—100,58%. Ham lwong polyphenol toan phdn ciia cdc mdu
ché khao sat dao dong tir 195,70-350,64 mg GAE/g dwoc liéu kho va gia tri ICso tie 13,85-21,63
ug/mL. Mdu ché Tan Son cho ham lwong polyphenol cao nhdt va hoat tinh chong oxy héa manh nhit.
Ham lwong polyphenol toan phén ¢é twong quan nghich manh voi gia tri ICso (r = —0,903; p < 0,01).
Két qua nghién ciru gép phan cung cap co so dit liéu vé ham lwong polyphenol va hoat tinh chong oxy
héa ciia ché xanh Phii Tho, dong thoi cho thdy tiem nang cia nguon nguyén liéu dia phirong trong
phat trién cac san pham giau hop chdt chong oxy héa tw nhién.

Tir khéa: Camellia sinensis; Folin-Ciocalteu; Ham lwong polyphenol toan phan; Hoat tinh
chéng oxy héa; Phép thir DPPH.
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