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Abstract: This study aimed to characterize the botanical morphology of green tea, Camellia
sinensis var. sinensis, collected from Ba Qua Hamlet, Van Han Commune, Thai Nguyen Province,
Vietnam, and to evaluate the antioxidant potential of a catechin-enriched fraction obtained from the
leaves through ferric ion-reducing activity. Botanical identification was conducted based on detailed
morphological characteristics in combination with specialized taxonomic keys. The catechin-enriched
fraction (E-CS) was prepared by liquid—liquid extraction using 50% ethanol, chloroform, ethyl acetate,
and citric acid to concentrate bioactive polyphenolic constituents. Quantitative analysis by high-
performance liquid chromatography coupled with a diode-array detector (HPLC-DAD) revealed that
the major catechins, namely (+)-catechin, (-)-epicatechin, and (—)-epigallocatechin gallate, were
present at concentrations of 21.50%, 16.61%, and 12.26%, respectively. The ferric ion (Fe**)-reducing
capacity of the E-CS fraction was evaluated using the Oyaizu method at concentrations ranging from
66.67 to 125.00 ug/mL, demonstrating a concentration-dependent increase in reducing activity with a
correlation coefficient of R> = 0.9846. The findings confirmed the identity of the collected plant material
as Camellia sinensis var. sinensis and demonstrated that the catechin-enriched fraction exhibited strong
ferric-reducing activity comparable to that of ascorbic acid, highlighting the potential of green tea
leaves as a natural source of antioxidant compounds for applications in functional foods and
phytopharmaceuticals.

Keywords: Camellia sinensis var. sinensis; Catechin; Green tea; HPLC-DAD; Ferric reducing
power.

1. Giéi thi¢u

Ché xanh (Camellia sinensis (L.) O. Kuntze) la
mot trong nhitng dd uéng duogc tiéu thu rong rai
nhét trén thé giéi va dugc quan tim dang ké nho

khuén, bao vé tim mach va hd trg diéu hoa ri loan
chuyén hoa lién quan dén stress oxy hoa
(Wanasundara et al., 2005; Korkmaz et al., 2019;
Fujioka et al., 2022).

gia tri dinh dudng cuing tiém ning hd tro ste khoe.
Hoat tinh sinh hoc ctia ché xanh chi yéu lién quan
dén ham luong cao cac hop chit polyphenol, dic
bi¢t 1la nhoém catechin (Athirojthanakij &
Rashidinejad, 2024). Cac catechin chinh bao gom
(+)-catechin  (C), (-)-epicatechin (EC), (+)-
gallocatechin  (GC), (-)-epicatechin gallate
(ECG), (-)-epigallocatechin (EGC) va (-)-
epigallocatechin gallate (EGCG). Nhiéu nghién
ctru da chimg minh nhom hop chat nay cé kha
niang chdng oxy hda manh va tham gia vao cac tac
dung sinh hoc quan trong nhu chéng viém, khang
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Viét Nam 1a mot trong nhitng qudc gia c6 san
luong ché 16n trén thé gidi, trong d6 Thai Nguyén
duoc xem 13 ving nguyén liéu dic trung nho didu
kién sinh thai thuén lgi cho sy tich lity cac hop chét
polyphenol trong 14 ché. Mac du ché xanh Thai
Nguyén duoc sir dung rong rii trong thuc pham va
duoc liéu, cac dir liéu khoa hoc lién quan dén dic
diém thuc vat, thanh ph?m catechin va hoat tinh
sinh hoc ctia ngudn nguyén lidu nay van con chua
d?ly du. Trong nghién ciru dugc liéu, viéc xac dinh
chinh xac loai va tht thuc vat c6 y nghia quan
trong nham dam bao do tin cdy cho cac nghién ciru
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hoéa hoc va sinh hoc tiép theo.

Hoat tinh chéng oxy hoa cua catechin thuong
dugc danh gia thong qua kha nang cho electron va
khir ion kim loai chuyén tiép, trong d6 phép thur
khu Fe** theo phuong phap Oyaizu hoic FRAP
duoc sir dung phd bién nhd do nhay cao va thao
tac don gian (Martinovic et al., 2022). Phuong
phap nay dua trén kha niang chuyén Fe* thanh Fe**
ctia cac chit chéng oxy hoa, tao thanh phirc mau
¢6 thé dinh luong bang quang phé UV-Vis. Tuy
nhién, cac nghién ctru vé kha nang khir ion kim
loai ctia phan doan giau catechin tir ché xanh Théi
Nguyén hién con han ché, dac biét 1a cac nghién
ctru tich hop ddng thoi gitta dinh danh thyc vat,
phan tich thanh phan catechin va dénh gia hoat
tinh sinh hoc trén cung ngudn nguyén liéu.

Xuit phat tir nhitng co sé trén, nghién ctru nay
duogc thyc hién nhim xay dung dit liéu khoa hoc
nén tang cho ngudn nguyén liéu ché xanh thu thap
tai Thai Nguyén. Cu thé, nghién ciru tip trung vao:
(1) khéo sat va mo ta dac diém hinh théi thuc vat
nhim x4c nhan danh tinh cia mau ché xanh nghién
ctru; (2) xdy dung quy trinh chiét tich va lam giau
phan doan catechin tur 14 che xanh, déng thoi dinh
luong mot sd catechin chinh bang phuong phap
HPLC-DAD; va (3) danh gid kha nang khtr ion
Fe*" cua phan doan giau catechin nhu moét chi thi
ban dau cho tiém ning chéng oxy héa cua ngudn
nguyén lidu. Két qua nghién ctru gop phan bd sung
dir liéu khoa hoc vé ché xanh Thai Nguyén va tao
co so cho cac nghién ctru chuyén siu lién quan dén
hoat tinh sinh hoc va tmg dung cua cac hop chit
polyphenol tu nhién.

2. Téng quan nghién ciru

Chi Camellia thudéc ho Theaceae, bao gém
khoang 100-250 loai phan bd chii yéu ¢ khu vuc
Pong Nam A va DPong A. Trong d6, loai C.
sinensis (L.) O. Kuntze 12 1oai c6 gié tri kinh té cao
nhét trong chi nay, dugc trong rong rii dé san xut
ché. Loai nay dugc chia thanh nam tha: C. sinensis
var. sinensis, C. sinensis var. assamica, C. sinensis
var. dehungensis, C. sinensis var. madoensis, C.
sinensis var. pubilimba, khac biét vé hinh thai 14,
hoa, voi nhuy, qua va thanh phan héa hoc (Ming
& Bartholomew, 2007). Nhitng khac biét nay co
thé anh huong truc tiép dén ham lugng cac hop
chat chuyén hoa thir cip ciing nhu hoat tinh sinh
hoc ctia nguyén li¢u che.

Trong thanh phan héa hoc ciia ché xanh,

catechin 1a nhom polyphenol chiém wu thé, dao
dong khoang 15-30% khdi lugng chét kho cua la
ché (Khan, 2014). Cac catechin chinh thuong gip
bao gdm (+)-catechin (C), (-)-epicatechin (EC),
(+)-gallocatechin (GC), (-)-epicatechin gallate
(ECG), (-)-epigallocatechin (EGC) va (-)-
epigallocatechin gallate (EGCG). Nhiéu nghién
ctru cho thiy nhém hop chat nay c6 vai tro quan
trong ddi véi hoat tinh sinh hoc cta ché xanh nho
kha ning chdng oxy hoa manh, dong thoi tham gia
vao cac tac dung chéng viém, bao vé tim mach va
hd tro didu hoa chuyén hoa (Wanasundara et al.,
2005; Korkmaz et al., 2019; Fujioka et al., 2022).
Chinh vi vdy, viéc t6i wu hoa quy trinh chiét xuat
catechin tir nguyén li€u ché xanh da thu huat sy
quan tdm déng ké trong nhitng nim gan day.

Hiéu suét thu hdi catechin phu thudc nhiéu vao
phuong phap chiét va hé dung méi sir dung. Ismail
(2015) cho thay diéu kién chiét co anh hudéng rd
rét dén ham luong catechin, caffeine va acid gallic
thu duoc tir ché xanh khi phan tich bang HPLC.
Serdar va cong su (2016) da tmg dung k¥ thuat hd
trg vi song dé nang cao hiéu suat chiét catechin va
caffeine tr 14 che xanh. Athirojthanakij va
Rashidinejad (2024) so sanh cac phuong phap
chiét bang nudc nong, siéu am va ethanol tir phé
liéu che xanh, trong d6 ethanol cho hi¢u suét thu
hdi catechin va hoat tinh chdng oxy héa cao nhat.
Bén canh do6, Fujioka va cong su (2022) da t6i wu
hoa quy trinh chiét bang dung méi xanh nham
nang cao hiéu qua thu nhan catechin va giam tac
dong moi truong, dong thoi ghi nhan kha nang hd
trg giam cholesterol mau cta cac phan doan giau
catechin.

Song song v&i nghién ciru vé chiét xuat, nhiéu
k¥ thuat phan tich hién dai da duogc phat trién dé
dinh tinh va dinh lugng catechin trong ché xanh.
Trong do, HPLC-DAD dugc xem 1a phuong phap
tiéu chuan nhd do nhay cao va kha nang phéan tach
t6t cac hop chét polyphenol. Jin va cong su (2019)
da sir dung HPLC-DAD dé khao sat anh huong
ctia diéu kién pha tra dén ham luong catechin trong
dich chiét ché xanh. Qi va cong su (2020) két hop
ky thuat chiét siéu 4m véi UHPLC va khdi phd
phan giai cao nham xac dinh dong thoi cac hop
chat polyphenol va cac chit tao huong trong ché
xanh. Ngoai ra, Selvi va Nagarajan (2018) da xay
dung quy trinh phén 1ap catechin bang k¥ thuat
chiét siéu am két hop acetyl hoa hd tro vi séng,
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ddng thoi danh gia hoat tinh chdng oxy héa cua
timg hop chit riéng 1é. Qian va cong su (2020) tiép
tuc phat trién hé thong HPLC-ABTS truc tuyén
cho phép sang loc nhanh cac chit chdng oxy hoa
tu nhién trong nhiéu loai ché khac nhau véi do
nhay cao va thoi gian phén tich ngan hon.

Hoat tinh chéng oxy hoa cua catechin thuong
duogc danh gia thong qua kha ning quét gbe tu do
hoic kha nang khir ion kim loai chuyén tiép. Trong
do6, phép thir khir Fe** theo phuong phap Oyaizu
hoic FRAP duoc sir dung pho bién dé danh gia so
bd tiém ning chdng oxy hoa cta cac dich chiét
giau polyphenol. Martinovic va cdng su (2022)
cho thdy phwong phap chiét va loai dung moi st
dung c6 thé anh huéng dang ké dén thanh phan
phenolic ciing nhu kha ning chéng oxy hoa cua
dich chiét. Korkmaz va cong su (2019) ghi nhan
ché xanh c¢6 hoat tinh chéng oxy héa cao hon ché
trang va ché den, dong thoi hoat tinh nay c6 médi
lién quan chét ché voi ham lugng catechin trong
mau nghién ctru. Gan ddy, Sakao va cong su
(2023) ciing cho thy diéu kién pha tra khac nhau
c6 thé anh huong dén hiéu suit chiét catechin va
hoat tinh trc ché a-glucosidase cua dich chiét ché
xanh.

Tuy nhién, cdc nghién ctru lién quan dén kha
ndng khir ion kim loai ctia phan doan giau catechin
tir ngudn nguyén liéu ché xanh Thai Nguyén hién
van con han ché, dic biét 1a cac nghién ctu tich
hop giita dinh danh thuc vat, xay dung phan doan
giau catechin, phan tich bang HPLC-DAD va danh
gid hoat tinh chong oxy hoa trén cling mau nghién
ctru. Pay la khoang tréng khoa hoc can dugc bd
sung nham cung cip co s& dit liéu cho viéc khai
thac va phat trién ngudn nguyén lidu ché xanh Viét
Nam theo huéng mg dung trong thyc pham chirc
nang va duogc liéu ty nhién.

3. Nguyén vit liéu va phwong phap nghién ciru
3.1. Nguyén vit liéu va thiét bi

Nguyén vt ligu: Mau ché xanh (C. sinensis
var. sinensis) dugc thu thip tai xd6m Ba Qua, xa
Van Han, tinh Thai Nguyén vao thang 11 nam
2025. Mau bao gdm canh mang 14, hoa va qua
dugc thu thap dé phuc vu cho viéc mo ta hinh thai
hoc. Tiéu ban thyc vat dugc 1am kho, ép va luu gitr
tai Vién Y Dugc, Truong Pai hoc Thanh D6 véi
mi s6 CXTN-2025 (hinh 1). Miu dé tién hanh
nghién ctru chiét phan doan giau catechin 14 14 thir
nhét, 14 thir 2 va chdi clia bup ciia cdy ché xanh.
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Hinh 1. Tiéu ban mau che xanh (Camellia
sinensis var. sinensis)

Hoéa chat: Ethanol tuyét doi, chloroform, ethyl
acetate, axit citric, methanol, d¢ém phosphat pH la
6,6, potassium ferricyanide, axit trichloroacetic,
ferric chloride, axit ascorbic, (+)-catechin, (-)-
epicatechin va (-)-epigallocatechin gallate.

Thiét bi: Hé thong HPLC gém hai bom Waters
(Milford, MA, USA) Model 510, dugc diéu khién
boi bo diéu khién gradient ty dong Waters AGC-
680, van tiém Rheodyne (Cotati, CA, USA) Model
7120 véi vong tiém 10 pL, dau do hap thy tir ngoai
Waters Model 486 dat & budc song 275 nm va bo
tich phan Carlo Erba (Milan, Ttaly) DP700. Cot séc
ky LiChrosorb RP-18 (Teknokroma, Barcelona,
Spain; kich thudc 25 cm x 4,6 mm, kich thudc hat
5 um) duogc sir dung cho qua trinh tach chat. Hé
théng may cit quay chan khong, may quang phd
UV-Vis Shimadzu UV-1800. can phan tich
(PR224/E, Trung Qudc), may do pH/nhiét d6 dé
ban (HI2210-02, Trung Qudc), bép dun cach thiy
(MEMMERT WTBI15, Trung Qudc) va mot sd
thiét bi thong dung trong phong thi nghiém.

3.2. Phwong phap nghién ciru

Pé thuc hién muc tiéu xay dung dir li€u nén
tang vé thanh phﬁn hoéa hoc va hoat tinh sinh hoc
ban dau cta ché xanh Thai Nguyén, nghién ctru
duoc trién khai theo quy trinh gdm cac budc: xac
dinh va md td mau thuc vat, chiét tach va 1am giau
catechin, phan tich dinh luong bé'mg HPLC-DAD,
va danh gia kha nang khtr ion Fe** cua phan doan
thu dwoc bing phu:ong phap in vitro. Cac budc
nghién ctru dugc thiét ké nham cung cap bang
ching héa hoc va sinh hoc budc dau, thay vi khao
sat co ché hay so sanh hiéu qua sinh hoc chuyén
sau.
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3.2.1. Phuong phap giam dinh hinh thadi

Mau thyuc vat duge quan sat va mo ta cac dic
diém hinh thai bao g@)m: dang séng, ddc diém than,
canh, 14 (hinh dang, kich thudc, mép 14, dinh, géc,
bé mat, hé gan), hoa (céu tao, mau séc, kich thudc
cac by phan), qua va hat. Phuong phap giam dinh
dua trén so sanh hinh thai véi cac khoa phan loai
cia chi Camellia theo Ming va Bartholomew
(2007). Danh phap thuc vat duoc kiém tra theo cac
co so dir lidu qudc té: International Plant Names
Index (https://ipni.org), World Flora Online
(https://www.worldfloraonline.org), va Plants of
the World Online (https://powo.science.kew.org).
3.2.2. Phuong phap tao phan doan giau catechin

La ché xanh twoi dwgc rira sach, diét men
polyphenol oxidase (PPO) bang cach siy ¢ nhiét
d6 95-100°C trong 5-7 phat. Sau d6, mau dugc siy
kho & 60°C trong 5 gid va nghién thanh bot min.

Quy trinh chiét xuét duge thuc hién theo cac
budce sau:

1. Bot dugc hoa vao cthanol 50% theo ti 1€
1:10, dun trén bép cach thuy & 80°C, ngdm 10 phit
dé ting sy tham thau vao té bao, cic thanh phan
trong tra dwoc hoa tan vao nude va khuéch tan ra
khoi té bao.

2. Loc dich chiét thu dugc dich chiét ethanol
50% cua 14 che xanh.

3. C6 quay dé loai ethanol ra khoi dich chiét &
diéu kién 50-52°C & 60 atm.

4. Hoa tan dich ethanol cua la ché xanh vao
nudc va bd sung chloroform ti 1& 1:1 dé hoa tan
cac chét khong phén cuc c6 trong tra nhu caffeine,
lipids va chlorophyl. Thao tac duoc lap lai 3 lan
Vi ti 1€ twong tu, thu phéan 16p nudce.

5. Tién hanh b6 sung ethyl acetate vao phan 16p
nudc, ethyl acetate c6 kha nang hoa tan catechin.
Thao tac dugc 1ap lai 3 lan voi ti 18 tuong tu, thu
phén 16p ethyl acetate.

6. Phan 16p ethyl acetate dugc bo sung dung
dich axit citric véi ti 1€ 1:1. Thao tac dugc lap lai
2 1an vdi ti 1¢ tuong ty va thu nhan lai phan 16p
ethyl acetate.

7. Phan lop ethyl acetate dugc dem di c6 quay
& nhiét do 50°C ¢ 65 atm dudi toan bo dung moi,
thu hdi dugc phan cao phan doan ethyl acetate giau
catechin (E-CS) v6i ham Iugng catechin dat
50,37%. San pham dugc bao quan ¢ 4°C trong lo.
3.2.3. Phuong phap phdn tich ham luong catechin
bang HPLC-DAD

Phan tich HPLC duogc thuc hién theo cac
chuong trinh:

Déi voi C va EGCG tién hanh rira giai gradient
hai dung moi, véi luu lugng 1 mL/phat. Thanh
phin dung méi dugc sir dung la (A) nudc-
acetonitril-axit formic (94,7:4,3:1 v/v) va (B)
nudc-acetonitril-axit formic (49,5:49,5:1 v/v).
Thanh phan pha dong bat dau & mirc 90% dung
moi A va 10% dung moi B, ting tuyén tinh 1én
30% dung mdi B trong 10 phit, sau d6 ting tuyén
tinh dung moi B 1&€n 80% trong 5 phit, gilt nguyén
diéu kién cudi cung trong 5 phut nira.

Dbi voi EC tién hanh ria giai gradient bing
cach thay ddi ty 1& dung méi A (nude cat chira
0,05% axit orthophosphoric) véi dung moéi B
(acetonitril), voi toe do dong chay 1,5 mL/phut va
thoi gian 31 phat. Thanh phan ban dau cia pha
dong, bao gdbm 85% dung mdi A va 15% dung moi
B, duoc duy tri trong 10 phut. Dung méi B duoc
tang tuyén tinh 1én 16% sau 11 phit, 17% sau 12
phut, 18% sau 13 phut, 20% sau 14 phut, 30% sau
15 phut, 40% sau 16 phat va 50% sau 17 dén 31
phiit. Cot dwoc rira bang 100% dung moi B trong
10 phit, giit nguyén diéu kién cubi cung trong 5
phut nira. Tat ca mau duoc loc qua mang trudc khi
tiém sic ky.

Nhén dién hop chét dya trén so sanh thoi gian
lwu va phé UV véi chat chuan d6i chiéu. Pinh
lugng dugc thuc hién béng phuong phép chuén
ngoai. Cac dudng chuin dwoc xiy dung trong
khoang ndng d6 khao sat va cho thidy méi quan hé
tuyén tinh t6t gitra dién tich pic va nong d6. Do lap
lai cua phép do dugc danh gia thong qua dd 1éch
chuan twong di giira cac lan tiém.

Do muc tiéu nghién ctru 14 khao sat thanh phéan
héa hoc budc dau cua phan doan nén phuwong phap
duogc st dung theo huéng dinh Iugng tuong ddi.
Viéc tham dinh ddy du cac thong sb theo hudng
dan ICH (LOD, LOQ, do ding, d6 chinh xac lién
ngay) s& duoc tién hanh trong cac nghién ciru tiép
theo néu hudng toi chuén héa duoc lidu.

3.2.4. Phuong phdap danh gia khd nang khir ion
Fe3+

Kha nang khu ion Fe* dugc danh gia theo
phuong phap cua Oyaizu (1986) véi mot sd cai
tién. Phuong phap nay dua trén phan (mg chuyén
d6i Fe** thanh Fe?" trong diéu kién c6 cac hop chit
¢6 tinh khtr, tao phirc mau Prussian blue cé thé do
dugc ¢ bude song 700 nm.
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Chuan bi dung dich chudn: Hoa tan 5 mg axit
ascorbic trong 10 mL nudc cat dé thu dugce dung
dich gbc 500 pg/mL. Tir dung dich gbc, pha lodng
dé thu duoc cac néng d6 chuédn: 66,67; 71,43;
83,33;90,91; 100,0; 111,11 va 125,00 pg/mL.

Chudn bi mdu thir: Hoa tan 5 mg phan doan
gidu catechin trong 10 mL methanol dé thu duoc
dung dich gdc 500 pg/mL. Pha lodng tao cic ndng
do thir trong mg véi day chuan.

Quy trinh phdn tich: Liy 1,0 mL miu chuén
hodc mau thtr & céc néng d6 khac nhau, tron voi
2,5 mL dém phosphat (pH 6,6) va 2,5 mL dung
dich potassium ferricyanide 1%. Hon hgp dugc u
& 50°C trong 20 phut trong bon diéu nhiét. Sau khi
lam ngudi, thém 2,5 mL axit trichloroacetic 10%
valy tim & 3.000 vong/phut trong 10 phat. Liy 2.5
mL dich ndi, tron véi 2,5 mL nude cat va 0,5 mL
dung dich FeCls 0,1% méi pha. Do d6 hép thu tai
bude song 700 nm bang may quang phd UV-Vis.
Mu tring dugc chuan bi twong ty nhung khong
chira dich chiét. M&i mau dugc phan tich lap lai 3
lan.

Xur Iy 56 liéu: Két qua dugc biéu dién dudi dang
gi4 tri trung binh £ do 1é&ch chuan. Puong chuin
va duong biéu dién kha niang khir cia mau duoc
xdy dung bang phuong phap hdi quy tuyén tinh,
xac dinh hé sb twong quan R2. Do nghién ctru ny
mang tinh khao sat ban dau nham xay dung dit liéu
nén tang vé thanh phan hoa hoc va hoat tinh sinh
hoc ctia phan doan ché xanh, ¢& mau thi nghiém
con han ché. Vi vay, chiing t6i khong ap dung cac
kiém dinh suy luan thong ké manh (nhu ANOVA
da nhém hodc mo hinh hoéi quy suy luan), ma cha
yéu str dung phén tich mé ta va danh gia xu hudng
tuyén tinh gitra ndng d6 va dap ung quang phd.
Céch tiép can nay phu hop v6i muc tiéu nghién
ctru dinh hudng ban dau, dong thoi giap han ché
dién giai qua murc tr bg dit liéu nho.

4. Két qua nghién ciru
4.1. Bic diém hinh thdi cdy ché xanh

Dang séng: Cdy gd nho, thuong moc thanh bui,
cao I-5m.

Thén va canh: Canh non it 1ong dén gan nhu
nhén, mau xanh; canh gia mau xam, vé nhan.

Ld: La don, moc cach; phién 14 hinh bau duc-
thuon dai, kich thude 7,0-10,5 x 3,0-4,7 cm; mép
c6 rang cua nho, déu; dinh 14 nhon dén hoi thudn;
géc la thudn tron; mat trén xanh dam, bong va
nhdn; mit duéi xanh nhat hon, co long thua chu
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yéu doc theo gan giita. Hé gan 16ng chim, gom 7-
10 cap gan bén ndi rd & mat dudi; gan giita hoi 16m
& mit trén va noi rd & mat dudi. Cudng 14 ngin,
dai khoang 5 mm, hoi cong, mau xanh nhat.

Hoa: Hoa moc don doc hodc 2-3 hoa tai nach
la, dang hoi ru; mau tréng, c6 mui thom déc trung.
Cuéng hoa dai 1,2-1,5 cm, hoi day & phﬁn dinh,
nhén. L& bac 2-3, kich thuéc 1,8-2,0 x 1,0-1,5 mm,
mau xanh, dé ryng. L4 dai 5, hinh tron dén bau duc
rong, mau xanh nhat, kich thuéc 3,0-4,5 x 3,0-4,0
mm, nhin. Canh hoa 6, tring, gan cau, kich thuéc
1,1-1,5 x 0,8-1,3 cm, nhin. Nhj nhiéu, xép 3-4
vong; chi nhi manh, dai 0,8-2,2 cm, mau vang
nhat, nhén; bao phan vang. Bau c¢6 16ng min, gdm
3 6; voi nhuy 3, r0i gn phia dinh.

Qud: Qua nang, hinh ciu dén hoi det, gdm 1-4
mui, vé qua day trung binh; mdi mui chira 1-2 hat.
Hat hinh cau hodc ntra ciu, mau nau sdm, bé mat
nhan. (hinh 1 va 2).

Hinh 2. Ché xanh (Camellia sinensis var.
sinensis). (A) ciy ché xanh tai Thai Nguyén; (B)
than; (C) canh da loai bo phién 1a; (D) 1a mat
trén va mat dwoi; (E) canh mang hoa va ny; (F)
chi tiét nu, la bic, nhi, nhuy va canh hoa; (G)
canh mang qua; (H) qua nguyén, qua bd ngang,
hat, hat bo doc va hat bo ngang

N @B o N

4.2. Quy trinh chiét xudt phdn doan giau
catechin

Quy trinh chiét xuit duoc thyc hién theo so dd
sau:

La ché xanh tuoi — Diét men (95-100°C, 5-7
phat) — Siy kho (60°C, 5 gid) — Nghién bot min
— Chiét xuit ethanol 50% (80°C, 10 phut, ti 1&
1:10) — Loc— Quay dudi ethanol — Bé sung
thém nudc chiét 1ong-long véi chloroform (1:1, 3
lan) — Thu 16p nuéc — Chiét véi ethyl acetate
(1:1, 3 1an) — Thu 16p ethyl acetate — Chiét voi
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axit citric (1:1, 2 1an) — C6 quay (50°C, 65 atm)
— Dong khé — Phan doan E-CS (ham luong
catechin (gdm (+)-catechin (C), (—)-epicatechin
(EC), va (—)-epigallocatechin gallate (EGCG)) dat
50,37%).

Hiéu sudt chiét cao tong ethanol 1a 31.03%,
hiéu suat chiét phan doan E-CS 14 11.88%. Phan
doan E-CS v6i ham lugng catechin gém C,ECva
EGCG dat 50,37%, cho thdy hiéu qua cta phuong
phap chiét xuét phan doan st dung cac dung moi
¢6 d¢ phan cyc khac nhau.

4.3. Két qud phén tich HPLC-DAD

Phan tich HPLC-DAD cho théy su tach biét
hoan toan cta ba hop chit C, EC va EGCG phan
doan E-CS tir dich chiét 14 ché xanh (Hinh 3 va 4).
Séc ky d6 HPLC thu dwoc & budc séng 275 nm
cho thdy ba pic dic trung twong Umng vdi cac

catechin chinh trong phan doan giau catechin tu
dich chiét 14 ché xanh. Vi didu kién sic ky mo ta
0 muc phuong phap, thir ty thoi gian luu (RT)
quan sat dugc la: C (RT = 7,7-8,1 min), EC (RT =
9,9-11,1 min) va EGCG (RT =~ 10,8-11,2 min).
Céc pic dugc tach biét tot, khong thiy dau hiéu
chdng 14n dang ké giira cac dinh, cho phép thuc
hién tich phan va dinh lugng riéng ré. Dién tich
tich phan sau hiéu chuan véi dudong chuan timg
hop chét cho thdy ham lugng twong ddi theo thir
tu: C=21,5% > EC = 16,6 %> EGCG = 12,3 %.
Téng ham lugng ba hop chét xac dinh dugc trong
mau phan doan E-CS 1a khoang 50,37 % mau kho
(Bang 1). Két qua nay cho thdy quy trinh chiét xuat
da lam giau dang ké ham luong catechin so voi la
ché xanh ban dau.

Hinh 3. Két qua chay HPLC ciia phin doan E-CS tir dich chiét I4 ché xanh. (C) 1a dwong mau

hﬁng; (EGCG) 1a dwong mau xanh
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Chii thich: Puong mau den la két qua chay HPLC ciia phin doan E-CS; Puong mau hong la két

qud chay HPLC ciia EC

Béang 1. Ham luwgng cac catechin chinh trong phian doan E-CS tir 14 cheé xanh (n = 2)

x .z Catechin (C) | Epicatechin Téng catechin
M H 9 E °

au am am (%) %) (EC) (%) GCG (%) %)
E-CS 18 21,50+ 1,02 16,61 +0,86 12,56 £0,99 | 50,37 +0,84

Chii thich: Gid tri dwoc biéu dién dwdi dang trung binh £ dg léch chudn, tinh tir hai lan lap doc lap.

4.4. Kha nang khir ion Fe**

Kha nang khtr ion Fe** cua phan doan giau
catechin (E-CS) duoc dénh gia bang mo hinh khir
st, su dung axit ascorbic lam chit chuin ddi
chiéu. T4t ca cac phép thtr dugc thyc hién 1ap lai
doc 1ap ba 1an va két qua dugc trinh bay duéi dang
trung binh + d6 1éch chuén.

Két qua cho thiy do hap thu quang ctia ca axit
ascorbic va phan doan E-CS déu tang theo sy gia
taing nong do (bang 2 va bang 3), phan 4nh xu
hudng ting dan cta kha ning khir Fe** theo nong
do mau thr.

Bang 2. Do hép thu cia axit ascorbic (AAE) &
cac ndng do khac nhau trong mé hinh xac
dinh kha nang khir ion Fe**

Nong do (ng/mL) ?gg)a z tshg
66,67 0,248 + 0,008
71,43 0,295 + 0,010
83,33 0,411 £ 0,012
90,91 0,469 + 0,015
100,00 0,531 +0,014
111,11 0,591 + 0,016
125,00 0,651 + 0,018

Bing 3. P hap thu ciia phan doan E-CS & cic
ndng dd khac nhau trong mé hinh xac dinh kha

nang khir ion Fe**

N P hap thu (OD

Nong do (ng/mL) i sD (OD)
66,67 0,328 £ 0,011
71,43 0,365 = 0,009
83,33 0,420 £ 0,013
90,91 0,453 £ 0,012
100,00 0,529 £ 0,015
111,11 0,568 + 0,014
125,00 0,655+ 0,017

Két qua cho thdy hoat tinh khir cta ca axit
ascorbic chuan va phan doan giau catechin déu
tang theo su gia ting néng do6. Mdi twong quan
giita néng d6 va do hap thu (phan 4nh kha ning
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khir) thé hién tinh tuyén tinh cao.

Puong chun axit ascorbic (Hinh 5) ¢c6 phuong
trinh hoi quy: y = 0,0069x + 0,0054 v&i hé s6
twrong quan R2 = 0,991. Pudng biéu dién kha ning
khir ciia phan doan E-CS (Hinh 6) c6 phuong trinh
hdi quy: y = 0,0065x + 0,0089 v6i hé s6 twong
quan R?=0,9846. Hé s6 trong quan cao cia ca hai
phuong trinh cho thdy mbi quan hé tuyén tinh chat
ché giita ndng do va dap timg quang phd, ddng thoi
chung to mé hinh héi quy phi hop véi dit lidu thuc
nghiém.

Hinh 5. Pwong chuin axit ascorbic
0.7
0.6
0.5
0.4
0.3
0.2 y=-0.1162x + 1.1124
0.1 R2=0.9991

0
0 2 4 6 8

Hinh 6. Puong chuin phéan doan giau catechin
0.7
0.6
0.5
0.4
0.3
0.2
0.1

0

y =-0.0534x + 0.6877
R?=0.9846

0 2 4 6 8

Tir dwong chuan axit ascorbic, cac gia tri hap
thu ctia phan doan E-CS di dugc quy dbi sang ham
luong twong duong axit ascorbic (Ascorbic Acid
Equivalent, AAE) dé phuc vu so sanh dinh lugng
v6i chit chuan. Gia tri trong dwong axit ascorbic
(AAE) duoc tinh bing cich ndi suy tir phuong
trinh hdi quy ctia dudng chuén axit ascorbic theo
cong thitc AAE = (OD — b)/a, trong d6 a va bla
hé s6 goc va hé s6 chan cua duong chuén.
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Bang 4. Kha niang khir Fe* ciia phan doan E-
CS biéu dién dwéi dang twong dwong axit
ascorbic (AAE)

Néong @9 | OD (700 nm) | AAE (ug axit
(ng/mL) +SD ascorbic/mL)

66,67 0,328 +0,011 | 46,75

71,43 0,365 +0,009 | 52,12

83,33 0,420 0,013 | 60,09

90,91 0,453 +0,012 | 64,87

100,00 0,529 + 0,015 | 75,88

111,11 0,568 +0,014 | 81,54

125,00 0,655 +0,017 | 94,14

Dit ligu do h?ip thu ctia phan doan E-CS sau do
dugc quy doi sang gia tri twong dwong axit
ascorbic (AAE) dua trén phuong trinh duong
chuén, cho phép so sanh dinh lugng kha nang khu
gilta mau va chit chuan trong cing hé thong thir
nghiém. Két qua quy dbi cho thiy hoat tinh khur
Fe** cua phan doan E-CS ting tuyén tinh theo
noéng d6 va nam trong khoang twong dwong véi
hoat tinh cia axit ascorbic trong diéu kién thi
nghiém. D¢ 1éch chuan thp giira cac lan lap o tat
ca cac ndng do khao sat cho thdy phuong phéap ¢
d6 1ap lai tot va dir liéu thu duoc dang tin cay cho
muc ti€u danh gia dinh hudng hoat tinh khu cta
phén doan.

So sanh d6 hap thu & cing ndng do cho phan
doan E-CS c6 kha nang khu Fe** tuong duong
hoic cao hon axit ascorbic chuan. Céc két qua thu
dugc chitng minh phan doan E-CS c6 kha nang
khir ion Fe* trong diéu kién in vitro, v&i dép tng
phu thudc ndng do va co thé dinh lugng thong qua
gia tri twong dwong axit ascorbic, cho thdy phan
doan E-CS c6 kha nang khtr ion Fe** 10 rét trong
khoang ndng d6 khao sat. Két qua phan anh kha
ning khir ion kim loai ctia phan doan trong diéu
ki€n in vitro.

5. Ban luin

Dua trén cac dic diém hinh thai ghi nhan dugc,
mau ché thu thap tai Thai Nguyén phu hop véi loai
C. sinensis (L.) O. Kuntze. Cac dic diém dic trung
bao gdm: 14 don, moc cach, phién 14 bau dyc-thudn
dai (7,0-10,5 % 3,0-4,7 cm), mép c6 rang cua nho
déu, mat trén 14 sAm mau, boéng va nhan, mat dudi
14 nhgt mau hon; qua nang chira 1-2 hat mdi mui,
vé qua day vua, hat hinh cAu hodc ban ciu véi bé
mit nhan (Ming & Bartholomew 2007). Mau
chuén tai Quy Chau, Trung Quéc, d6 cao 1800m,

07/09/1959,  s6 1362
PE01513424).

Dic biét, cac dic diém nhu canh hoa nhén, bau
¢6 16ng min, voi nhuy 3 roi gan phia dinh, va kich
thude 14 nho hon cho phép xac dinh mau nghién
ctru thugc thir C. sinensis var. sinensis, phan biét
voi thu C. sinensis var. assamica thuong c6 14 16n
hon (10-20 ¢cm) va cac dic diém hinh thai khac
biét. Két qua nay phu hop véi dac diém cta che
Thai Nguyén, dugc biét dén 1a gidng che duoc
trong va phat trién tai Viét Nam.

Hiéu suét chiét cao tong ethanol 1a 31.03%,
hiéu suat chiét phan doan E-CS 1a 11.88%. Két qua
nay tuong tw véi nghién ciu cia Perva et al.
(2006) trén cung ddi trong cho hiéu suat thu hoi
1a 31,86% + 0,24 (Perva et al., 2006). Su khac biét
nho cua két qua do co thé 1a do thoi gian ldy mau,
khu vuc lay mau, ky thuat tach chiét va cac yéu t6
khach quan khéc. Quy trinh chiét xuit phan doan
su dung cac dung moi c6 do phan cuc khic nhau
(ethanol 50%, chloroform, ethyl acetate, axit
citric) dd cho phép loai boé cac tap chat nhu
caffeine, lipid, chlorophyll va lam giau catechin.
Két qua chiét phan 16p thu dugc phan doan E-CS
gdém 3 hop chat C, EC va EGCG c6 ham lugng
50,37% cho thdy sy hiéu qua cua phuong phép.
Két qua nay phu hop voi nghién ciu cia
Athirojthanakij va Rashidinejad (2024), cho thay
phuong phap chiét xuat sir dung ethanol cho higu
suat thu hoi catechin cao. Mot han ché ciia nghién
ctru 1a chua dinh lugng day du phd catechin trong
phan doan, dac bi¢t 1a EGC va ECG — nhiing hop
chat thuong hién dién voi ham lugng dang ké
trong ché xanh va ¢ thé dong gop quan trong vao
hoat tinh sinh hoc. Nguyén nhan chua yéu Ia do tai
thoi diém tién hanh nghién ciru chua c6 day du cac
chat chudn dbi chiéu can thiét dé xay dung duong
chuén dinh luong cho toan b nhom catechin. Do
d6, nghién ctru hién tai chi tap trung dinh lugng ba
catechin chinh c6 sin chuan nhim cung cép dit
liéu ban dau vé thanh phan polyphenol ciia phan
doan. Do d6, cac nghién ciru trong tuong lai can
dinh luong day du phd catechin dé cing ¢d va mé
rong cac phat hién hién tai vé tiém nang sinh hoc
cua phan doan ché xanh.

Ham luong catechin trong phan doan E-CS
duoc xac dinh bang HPLC-DAD téng cic catechin
thuong gap 14 50.37%, cao hon dang ké so voi ham
luong catechin trong la che xanh thé (thuong 15-

hiéu (Paratype,
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30%) (Khan, 2014). Két qua nay chimg t6 quy
trinh chiét xuat phan doan da lam ting ndng do
catechin khoang 4-5 lan. Phuong phap HPLC-
DAD véi detector tai budc song 275 nm cho d9
nhay va d6 chon loc cao, phu hop véi cac nghién
ctru cua Jin va cong sy (2019) va Qi va cong su
(2020), day 14 co s& cung cap dit liéu dinh lugng
cho ché xanh tai xa Xom Ba Qua, xa Van Han, tinh
Thai Nguyén. Trong nghién cltu nay, cac dudng
chuén cua cac chit ddi chiéu dugc xay dung trong
khoang ndng d6 khao sat va cho thay mdi quan hé
tuyén tinh tot gitra dién tich pic va ndng do, thé
hién qua hé sé twong quan cao. Do lap lai cia phép
do dugc danh gia thong qua do l1éch chuan tuong
dbi (RSD) giita cac lan tiém mAu, cho thiy hé
thdng phan tich van hanh én dinh trong diéu kién
thi nghiém.

Cén lvu y ring muc tiéu cia nghién ctu chu
yéu 1a khao sat budc ddu thanh phan catechin trong
phan doan ché xanh va so sanh tuong d6i ham
luong giita cac hop chat chinh. Vi vay, phuong
phap HPLC trong nghién ctru nay dugc st dung
theo hudng dinh lugng twrong ddi, chia nham muc
tiéu xac nhan dinh luong theo tiéu chudn duoc
dién. Do d6, cac thong sb tham dinh day du nhu
gi6i han phat hién (LOD), gidi han dinh luong
(LOQ), d6 dung va do chinh xac lién ngay chua
dugc khao sat toan dién. Ching t6i da 1am rd diém
nay trong ban sira dé tranh hiéu nham vé pham vi
ap dung cia phuong phép.

Trong cac nghién ctru tiép theo, néu hudng toi
muc tiéu chuin hoa dinh lwong hodc kiém soat
chét lugong dugc liéu, viéc tham dinh phuong phap
theo huéng dan ICH, bao gébm danh gid LOD,
LOQ, d6 ding, do chinh xac va d¢ lap lai lién
ngay, sé 1a budc can thiét.

Viéc str dung ethyl acetate dé chiét catechin 1a
phu hop vi ethyl acetate c6 d0 phan cuc trung binh,
pht hop véi ciu tric cta catechin (c6 nhiéu nhom
hydroxyl phenolic), dong thoi it hoa tan caffeine
va cac hop chit khong phan cuc khac. Nghién ciru
cua Selvi va Nagarajan (2018) ciing da sir dung
ethyl acetate dé tach catechin tir ché xanh véi higu
qua cao. Ngoai ra, trong qué trinh hoan thién
nghién ciru, ching t6i da tién hanh khao sat bd
sung budc chiét co sir dung axit citric nham danh
gia kha nang cai thién hi€u qua thu nhan cac hop
chat polyphenol. Viéc b sung méi trudng axit nhe
dugc ky vong gop phan 6n dinh ciu tric catechin
va han ché qua trinh oxy hoa trong giai doan chiét,
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tir d6 tao co sé cho cac nghién ctru t6i wu hoa quy
trinh chiét trong twong lai.

Két qua danh gia kha ning khir ion Fe* cho
thdy phan doan E-CS c6 hoat tinh khir manh,
tuong dwong hodc cao hon axit ascorbic chuén. Hé
sd tuong quan R? = 0 9846 cua du’ong biéu dién
kha ‘nang khtr theo ndng d6 cho thdy mdi quan hé
tuyén tinh cao, phit hop v6i nguyén Iy cua phuong
phap Oyaizu (1986). Do hap thu ting theo ndng do
phan anh sy hinh thanh phttc Prussian blue (Fe*'-
Fe*") do qua trinh khi Fe* thanh Fe*" bdi cac
nhom hydroxyl phenolic trong catechin. Kha nang
khir Fe** ciia phan doan E-CS c6 thé dugc giai
thich dua trén dic diém cAu trac hoa hoc cua céac
catechin — nhom flavan-3-ol giau cac nhoém
hydroxyl phenolic. Nhidu nghién ciu vé
polyphenol cho thiy su hién dién cua hé ortho-
dihydroxyl trén vong B (cdu truc catechol), dién
hinh & EGC va EGCG, gitip phan tir d& dang cho
electron va tuong tac hiéu qua vai cac ion kim loai.
Sau khi nhuong electron, goc phenoxyl hinh thanh
duoc 6n dinh nho hiéu ung cong huong trén hé
vong thom, tir d6 lam giam nang luong trang thai
oxy héa va tao diéu kién thuan loi cho qua trinh
khtr cac ion kim loai chuyén tiép nhu Fe** (Rice-
Evans et al., 1996; Heim et al., 2002).

Ngoai ra, cac catechin mang nhom galloyl (nhu
EGCG va ECG) con c6 kha nang phdi tri voi ion
Fe** thong qua nhiéu nguyén tir oxy phenolic, dan
t6i sy hinh thanh cac phirc kim loai twong dbi bén.
Kha nang lién két va khir ion sat 1a mot trong
nhimng co ché quan trong cia hoat tinh chéng oxy
hoéa cua polyphenol, giip ngan chan phan ung
Fenton tao gbc hydroxyl (Perron & Brumaghim,
2009). Do d6, su hién dién déng thoi cua catechin
tu do va catechin mang nhom galloyl trong phan
doan E-CS c6 thé tao ra tac dung hiép déng, qua
d¢6 gidi thich xu huéng tdng hoat tinh khit Fe** theo
ndng do quan sat duge trong thi nghiém.

Nhimng két qua nay cing ¢ quan diém ring
hoat tinh chdng oxy hoa ciia polyphenol khong chi
phu thudc vao ham luong tong ma con gin chit
véi dic diém ciu trac phan tir, dic biét 1a s6 lugng,
vi tri cac nhém hydroxyl va kha ning tuong tac
voi ion kim loai (Rice-Evans et al., 1996; Perron
& Brumaghim, 2009). Tuy nhién, cic phan tich
trén chi mang tinh giai thich co ché kha di; cac
nghién ctru sdu hon vé tuong tac kim loai va dong
hoc phéan tng s& can thiét dé khang dinh day du
vai tro cta ting catechin trong phan doan nghién
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clru.

Kha nang khur ion kim loai 1a mdt trong nhitng
co ché quan trong cua hoat tinh chdng oxy héa.
Céc hop chét catechin voi cdu triic da phenol ¢
kha nang cho electron, khir ion Fe** thanh Fe?, tu
do6 ngan chan cac phan ting oxy hoa gay hai trong
co thé. Két qua nay phu hop véi nghién ciru clia
Martinovic va cong su (2022) va Korkmaz va
cong su (2019), cho thiy catechin trong ché xanh
c6 hoat tinh chdng oxy hoa manh thong qua nhiéu
co ché khac nhau.

Phan tich hdi quy tuyén tinh cho thdy méi quan
hé gitra nong d6 va do hap thu c6 tinh tuyén tinh
cao trong khoang khao sat. P4i voi axit ascorbic,
phuong trinh hdi quy thu dwoc 14 y = 0,0069x +
0,0054 (R?=0,991), trong khi phan doan E-CS co
phuong trinh y = 0,0065x + 0,0089 (R? = 0,9846).
Gié tri R? 16n trong ca hai truong hop cho thiy
phép do c6 d6 6n dinh va kha nang tai lap tot. Mic
du céc két qua cho thdy xu hudng dép ing 1o rang
theo ndng do va do lap lai thi nghiém tdt, nghién
clru ndy van mang tinh thim do ban dau véi c&
mau han ché. Do d6, cac phan tich hién tai chi yéu
mang tinh mo ta, va cac nghién ctu tiép theo véi
¢& mau 16n hon cung thiét ké théng ké suy luan
day du s& can thiét dé khang dinh chéic chin cac
khéc biét sinh hoc quan sat dugc.

Tir dudng chuan axit ascorbic, cac gia tri hip
thu ctia phan doan E-CS dd duoc quy ddi sang
twong duong axit ascorbic nhdm cho phép so sanh
dinh lugng giita mau nghién ctru va chit chuan.
Két qua cho thdy phan doan c6 kha ning khir Fe**
dang ké trong khoang nong do khao sat, phu hop
v6i su hién dién cua cac hop chét thudc nhom
catechin giau nhom hydroxyl c¢6 kha nang cho
electron.

Céc két qua cho thiy kha ning khir Fe cua
phan doan E-CS tuong duong hodc vuot trdi so
v6i chat chuan. Hiéu qua nay co thé xuat phat tir
su hién dién déng thoi cia cac catechin dic trung
gébm C, EC, EGCG, vén duoc biét dén véi kha
ning chéng oxy hoa manh. Két qua trinh bay trong
Bang 2 va Bang 3 cho thay & ca hai mau, gia tri do
hap thu ting dan theo ndng do, phan anh xu hudéng
gia ting kha niang cho electron khi lugng chét thir
tang 1én. Tuy nhién, can luu y rang phép thir nay
chi phan 4nh kha nang khir ion kim loai trong diéu
kién in vitro. Theo Sakao va cong su (2023), su
tuong tac hiép dong giita nhiéu catechin c6 thé lam
tang hi€u qua cho — electron va kha ning khir ion

kim loai. Do d6, két qua dugc hiéu nhu mot chi
ddu vé tiém ning cho electron ciia phin doan
catechin, chir khong dai dién cho toan bd nang luc
chéng oxy hoa sinh hoc hay hiéu qua trong co thé.

Pé danh gia ddy da hon hoat tinh chéng oxy
hoda ctia phan doan, cac nghién ctru trong tuwong lai
can két hop thém cac phép thir dya trén nhiing co
ché khac nhau, chéng han nhu DPPH, ABTS,
ORAC hoac CUPRAC, cling nhu cac mo hinh sinh
hoc thich hop. Viéc str dung nhiéu phuong phap
b trg s& gitip 1am 16 hon méi lién hé gitta thanh
phan hoa hoc va viéc tiép can da phuwong phap s&
gitp 1am rd hon vai trd cla ting nhom catechin,
xac dinh chinh x4c tiém ning ing dung ctia phan
doan ché xanh trong linh vuc duoc li€u va thuc
phim chtrc ning.

Nghién ctru ndy ciing gop phan 1am phong phii
thém dit liéu vé ddc diém thuc vat hoc va thanh
phan héa hoc cua ché Thai Nguyén, tao co s& cho
céc nghién ctru tiép theo vé giéng, quy trinh canh
tac va ché bién dé t6i vu hoa ham lugng catechin
va hoat tinh sinh hoc.

6. Két luan

Nghién ctru di x4c dinh dugc mau ché xanh thu
tai xom Ba Qua, x4 Van Han, tinh Thai Nguyén 1a
C. sinensis var. sinensis dua trén cac dic diém dic
trung vé 14, hoa va qua. Quy trinh chiét xuit phan
doan stt dung ethanol 50%, chloroform, ethyl
acetate va axit citric thu dugc phan doan E-CS véi
ham lugng 3 hop chit catechin chinh chiém 50,
37%.

Phan tich HPLC-DAD xac dinh ham lugng céac
hop chat catechin chinh trong phan doan E-CS 1a
C = 21,50%, EC = 16,6%, EGCG = 12,3%, cao
hon dang ké so vi 1a ché xanh thd. Panh gia kha
ning khir ion Fe* cho thdy phan doan E-CS co
hoat tinh khir manh, twong duong hodc cao hon
axit ascorbic chudn, v6i hé sé tuong quan R? =
0,9846, chimg t6 tiém nang chdng oxy héa cao.

Ngoai ra, viéc khao sat bo sung chiét trong moi
truong co axit citric budc dau cho thiy hudng tiép
can nay c6 thé gop phan on dinh catechin va cai
thién hiéu qua thu nhén, can dugc nghién ctru sau
hon trong cac thir nghiém t6i wu hoa quy trinh.
Trong tuong lai, viéc két hop thém cac phép thu
chdng oxy hoa dua trén nhiéu co ché khac nhau,
cung v6i danh gid trén mo hinh sinh hoc phu hop,
s& can thiét dé x4c dinh dy du hon gia tri sinh hoc
va kha nang tng dung ctia phan doan thu dugc.
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KHAO SAT PAC PIEM HINH THAI VA PANH GIA KHA
NANG KHU ION Fe* CUA PHAN POAN GIAU CATECHIN CHIET
XUAT TU CAY CHE XANH

Luu Ngoc Linh! Lé Thi Ngoc Mai? Nguyén Duy Nghia?
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Ngay duyét dang: 7/5/2026
DOI: https://doi.org/10.58902/nckhpt.e-v2i1.338
Tém tit: Nghién ciru ndy dwoc thuc hién nham mé ta déic diém hinh thai thic vit cia cdy ché
xanh (Camellia sinensis var. sinensis) thu tai Xom Ba Qua, xd Vian Han, tinh Thdi Nguyén, dong thoi
ddanh gid tiém néing chong oxy héa théng qua kha nang khir ion Fe’* ciia phdn doan gidu catechin tir ld
ché xanh. Madu thuc vdt dwoc giam dinh dya trén cac ddc diém hinh thdi hoc két hop khoa phdn logi
thue vit chuyén nganh. Phan doan giau catechin (E-CS) dwoc thu nhdn bang phwong phap chiét long—
long sir dung ethanol 50%, chloroform, ethyl acetate va axit citric nham lam giau cdc hop chat
polyphenol ¢6 hoat tinh sinh hoc. Ham lwong cdc catechin chinh gom (+)-catechin, (-)-epicatechin va
()-epigallocatechin gallate dwoc xdc dinh bang phwong phép sdc ky long hiéu ning cao ghép dau do
DAD (HPLC-DAD), véi ham heong twong ving lan lwot la 21,50%, 16,61% va 12,26%. Kha nang khie
ion Fe** ciia phin doan E-CS dwoc danh gia theo phwong phdp Oyaizu trong khodng nong do 66,67
125,00 ug/mL, cho thdy hoat tinh khit tiang ty 1é thudn véi nong do mau thir véi hé sé twong quan R? =
0,9846. Két qua nghién citu khéng chi khang dinh mau thue vét thu dwoc la Camellia sinensis var.
sinensis ma con cho thdy phéin doan gidu catechin c6 kha nang khir Fe3* manh, twong dirong voi axit
ascorbzc chudn, qua dé gop phan cung cdp co s6 khoa hoc cho viéc khai théc ld ché xanh nhw mét
nguon nguyén liéu giau chat chong oxy héa tw nhién trong linh viec thwe phiam chike nang va dwoc liéu.
Tir khéa: Camellia sinensis var. sinensis; Catechin; Ché xanh; HPLC-DAD, Kha nang khir Fe*".
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