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Tom tit

Thong qua phuong phép chiét xuat truyén thong va hién dai, sir dung ethanol va Nhén
methanol & cac néng d6 khac nhau (30%, 50%, 70%, va 100%) b::ing k¥ thuét sifu  Pugc duyét
am va ngam kiét, nghién ctru xac dinh ham luong polyphenol va flavonoid toan Cong bd
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phan. Két qua chi ra rang chiét xuit methanol hay ethanol 70% cho ham luong
polyphenol cao nhat véi khoang 94,9 + 4,5 mgGAE/g, trong khi lugng flavonoid

dat mirc cao nhat v&i methanol 70% qua gié tri 1a 3,1+ 0,2 mgQE/g. Pong thoi ciing

Tur khoa

ghi nhan hiéu qua tdi wu cia viée chiét xuit béng siéu am cho viéc thu dugc cac hop

chit mang hoat tinh sinh hoc t6t nay. Nhiing két qué trén khang dinh tiém ning st POlyphePOL Flavonoid,
dung hoa Tra hoa vang Camellia Hakodae Ninh nhu mét thanh phan trong cac san ~ chict xuat, Camellia
phélm cham soé¢ strc khoe va my phém, dong gop vao su bao ton va phat trién tai hakodae Ninh.

nguyén dia phuong, dong thoi gop phan cho mét giai phap néng nghiép bén viing.
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1. Patvin dé

Tra hoa vang Camellia hakodae Ninh la loai cay quy
hiém, mang gia tri 1on vé mat y hoc, m¥y phrflm va thuc
pham chire nang nho chira cac hop chat ty nhién c6 kha
ning chong oxy héa, chdng viém va khang khuén.
Trong d6, hai nhém hop chét chinh ndi bat trong nghién
ctru la polyphenol va flavonoid. Polyphenol [a nhém
hop chét phenolic ¢ kha ning chong oxy hoa manh,
gitip giam thiéu ton thuong té bao do gbc tu do, tir o
g6p phan phong ngira cac bénh man tinh nhu bénh tim
mach, tiéu duong va ung thu [1, 2]. Flavonoid, mét
phén nhom cta polyphenol, c6 vai tro chinh trong viéc
giam viém, bao vé té bao khoi qua trinh oxy hoa, dong
thoi gitip ting cwong hé mién dich va kiém soat qua
trinh ting sinh té bao ung thu 3, 4].

Trong nhirng nim gan ddy, cac nghién ctru vé thanh
phan hoa hoc ciia Camellia ndi chung va Tra hoa vang
noi riéng da cho thay tiém ning 16n trong céac linh vuc
dugc pham, thye pham chirc nang va my pham, dic biét
la nhitng hop chét lién quan dén polyphenol va
flavonoid tir cac loai tra tw nhién, bao gdbm ca Camellia
hakodae Ninh [5, 6]. Nhitng phat hi¢n nay khong chi
gitip dinh hudng khai thac ngudn tai nguyén dia phuong
mdt cach bén viing ma con gbp phan ning cao gia tri
kinh té, bao ton cac ngudn gen quy hiém cta Viét Nam.
Vi vdy, nghién ctru nay tap trung xac dinh ham luong
polyphenol va flavonoid toan phan trong cac mau dich

https://doi.org/10.55401/0dr9p306

chiét tir hoa Tra hoa vang va t6i uu hoa qua trinh chiét
xuit ndy nhdm mé rong tiém ning Gmg dung trong cac
san pham cham soc strc khoe, m§ phim va cac linh vuc
lién quan dén nong nghiép bén vimg.

2. Phuong phap nghién ciru

2.1. Pdi twong

2.1.1. Nguyén vat liéu

Hoa Tra hoa vang (Camellia hakodae Ninh) duoc thu
hai khi dang né (thang 12/2024) tai khu vuc Tam Dao,
Vinh Phiic. Sau d6, nguyén liéu duoc xir 1y so bd biang
cach lam sach dé loai bo bui ban va ph?m sau bénh hai.
Tiép theo, hoa dugc ché bién thanh dang bot sau khi sdy
trong diéu kién thich hop 40°C, dam bao giit nguyén
cac hop chat hoat tinh va huong thom ty nhién ciia
nguyén liéu. P6 4m ctia san phdm sau sdy duoc xac dinh
14 8,02 + 0,11%.
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Hinh 1. Hoa tuoi, hoa sdy khd va bot hoa cua Tra hoa
vang Camellia hakodae Ninh

2.1.2. Thiét b, hoa chit

Trang thiét bi : Can phan tich Satorius (Dirc); may
ELISA Thermo Fisher Scientific (M¥); may quang pho
UV-VIS Shimadzu UV-1900i (Nhat); may siéu am As
One (Nhat); may loc nudc si€u sach Merck Millipore
(Phap).
Dung moi, hoa chit : Ethanol, methanol, , Na,COs,
AICIs, CH3sCOONa, H-0, thudc thir Folin — Ciocalteu
(Merck), acid gallic chuan (96,3% Sigma-Aldrich),
quercetin chuan (95,6% Sigma-Aldrich).

2.2. Phuwong phap nghién ctru

2.2.1. Phuong phap chiét xuét

Can chinh xac 2 g bot hoa Tra hoa vang (Camellia
hakodae Ninh), sau d6 chuan bi 16 mau nham khao sat
anh huéng cua ndng d6 dung méi va phuong phap chiét
dén hiéu qua thu iy cac hop cht sinh hoc. Cac mau
nay duoc phan chia dé chiét bang hai loai dung moi la
methanol (MET) va ethanol (ET) ¢ cac ndng do 30%,
50%, 70% va 100% (v/v), giup xac dinh diéu kién tdi
uu cho qua trinh chiét. Ti 1é dung méi/nguyén liéu (25
mL/g), thé tich dung méi (50 mL), tan sb va thoi gian
chiét siéu 4m (40 kHz, 3 x 15 phiit), thoi gian ngdm kiét
(24 gi®) va nhiét d6 van hanh (25 + 2 °C).Cac mau nay
dugc chiét bang hai phuong phap:

- Phuong phap 1 (chiét siéu 4m): Thyc hién chiét siéu
4m ba 1an, mdi 1an kéo dai 15 phut. Sau mdi dot, dich
chiét dugc loc qua gidy loc xép nép, chuyén vao binh
dinh mtrc 50 ml, b6 sung dung méi dén vach, lic déu.

- Phuong phap 2 (chiét ngam kiét): Cac miu hoa da
chuin bi dugc bd sung dung méi (MET hoic ET) & cac
nong do khic nhau, ngdm trong 24 gio dé chiét hoan
toan cac hop chét trong hoa. Sau d6, dich chiét dugc loc
qua gidy loc xép nép, pha lodng dén 50 ml, lic déu.

Céc mau dich chiét nay s& dugc phén tich dé xac dinh
ham luong polyphenol va flavonoid, nhim ti wu hoa
quy trinh chiét xuat nhom mang hoat tinh sinh hoc gia
tri.

2.2.2. Xac dinh ham lwgng Polyphenol toan phéin

Ham lugng polyphenol toan phan trong cac mau thir
dugc xéac dinh bang phwong phap do mau véi thude thir
Folin-Ciocalteu [7]. Trong thanh phan thudc thir nay
chira chét oxy héa la acid phosphor-volframic, trong
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qua trinh khtt, cdc nhom hydroxyl phenol dé bi oxy hoa,
chat oxy hoa nay sinh ra mau xanh duong c6 d6 hap thu
cuc dai 6 budc song 765 nm. Phan ing do sy hinh thanh
mau xanh cua volfram va molypden. Céac thude thir
Folin-Ciocalteu (F-C) phan tmg v&i nhiéu hop chat
polyphenol va mic di ¢ thé c¢6 dap tmg khac nhau céc
hop chét don 1¢, thi viéc lya chon acid gallic 1am chat
chuan hiéu chuan ciing giup ich cho viéc thu duogc dit
lidu polyphenol tong s6.

Dung dich chudn acid gallic: Dung dich chuan gbc acid
gallic c6 ndng d6 1000 pg/mL dugc pha lodng dé tao ra
céc nong do chuan tir 10 dén 60 pg/mL. Dung dich nay
dung dé xay dung dudng chuan cho viéc xac dinh ham
lugng polyphenol trong mau thir.

Quy trinh thuc hién : Huat chinh xac 30 pL dung dich
thir d3 pha lodng 50 1an va 150 pL dung dich F-C 10%
vao céac giéng trong dia 96 giéng, dé yén 5 phit. Sau d6
thém 120 uL dung dich Na,CO3 7,5% vao, dé yén 60
phut, tranh 4nh sang. Miu tring gdm 30 pL nudc cit,
150 pL dung dich F-C 10% , 120 pL dung dich Na,CO3
7,5%. Do d6 hap thu & bude séng 765 nm. Tién hanh
tuong tu dung dich chuin va do 13p lai nhu thyc nghiém
bang phuong phap UV-Vis.

20 ml F-C 2 g duoc lidu 3,7500 g Na,COs
Hoatan trong BOM 200 ml ;f,:';n;:'?‘ah p— Hio ton trong BOM 50 ml
F-C10% BEOM 50 ml Na,C0; 7.5%
Pha lofing
150 $0pdichth g
Trénh dnh séng
DEyén 60 phiit
ELlSA 765 nm Trénh dnh séng

So d6 1. Quy trinh xac dinh ham luong polyphenol
toan phan
Thiét 1ap dudng tuyén tinh cia acid gallic va xac dinh
d6 dbc cua dudong chuén (Schuén) va gié tri giao diém
clia truc tung véi do thi (Ao).

Ham luong polyphenol toan phan trong duoc liéu duoc
tinh theo cong thuc:

(Ar —4p) xd
Schuan X m X 1000 X (1 — h)

WT=

wr: Ham lugng polyphenol toan phan trong duogc lidu
(mgGAE/g dugc liéu)

Ar: Do hip thu ciia mau thir

Ag: D6 hép thu tai diém dudng chuin giao véi truc tung
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d: b6 pha loang

Sehuin: DO dbc cta dudng chuin

m: Khéi lwong mau thir (g)

h: D6 am ciia duoc liéu (%)

2.2.3. X4c dinh ham luong flavonoid toan phan
Ham luwong flavonoid toan phan trong miu thir duoc
xéc dinh bang phuong phap do mau, sir dung thudc thir
AICl3 10% c6 mit sodium acetate (CHsCOONa). Thudc
thir nay khi phan trng v6i nhém —OH phenol tao thanh
phttc ¢6 mau va c6 do hép thu cuc dai & budc song 415
nm [8].

i, O

L =

¢ e

Hinh 2. Co ché phan tng ciia mau thir véi AICls

Day dung dich chudn quercetin: Dung dung dich chuin
quercetin 1000 ppm, pha lodng v6i methanol dé tao
thanh mot diy dung dich chuan quercetin c6 nong do tir
3,2 dén 50 ppm. Quercetin duoc chon lam chit chuén
vi 1a mét flavonoid phd bién va dé& dang phan tng véi
thudc thir AlCls.

Quy trinh x4c dinh ham luong flavonoid toan phan
trong dugc li¢u dugc thyc hién theo mé hinh cua
Chatatikun va cong su (2013). Hut chinh xac 50 pul mau
thir da pha lodng 2 14n, thém 10 pl CH;COONa 1 M, 10
ul AICI3 10% va 150 pl methanol vao dia 96 giéng. Dé
0 nhiét d¢ phong trong 40 phut, tranh anh sang va do do
hép thu & budc séng 415 nm. Tién hanh twong ty véi
mau chimg am (Blank): 10 pl AICl3 10%, 10 ul
CH3COONa 1M va 200 ul methanol. Mdi thi nghiém
duoc thuc hién 3 1an dé dam bao tinh chinh xac va do
tin cdy cua két qua.

1gAlCl, 2 g duge ligu 0,8203 g CH,COONa
Hb3 tan trong BEM 20 ml g-‘g:;::hmﬂa;hw”; mtp Hia tan trong ESM 10 ml
AlCl; 10% BOM 50 ml CH;COONa IM
Pha loéng
e 50 Wl dich thi S
Hhigt 6 phing
+1504 MeOH | B2 yén 40 phit
Tranh anh sang
ELISA 415 nm

So dd 2. Quy trinh x4c dinh ham luong flavomoid toan
phan

Ham lugng flavonoid toan ph?m trong duoc li¢u duoc
tinh theo cong thic:

(Ar —Ap) X d
Schuan Xm X 1000 X (1 —h)

Wr =

wr: Ham lugng flavonoid toan phﬁn trong duogc liéu
(mgQE/g duogc li¢u)

Ar: D6 hip thu ctia mau thu

Ag: D6 hip thu tai diém duong chuén giao véi truc
tung

d: B pha loang

Sehuin: P9 dbc ctia duong chuan

m: Khéi lwong mau thir (g)

h: D6 4m cua duoc liéu (%)

B6 sung phuong phap thdng ké va xu 1i s6 liéu

3. Két qua va thao luan

3.1. Xac dinh ham lwong polyphenol toan phian
Ham lugng polyphenol toan phan (TPC) c6 trong hoa
tra hoa vang dugc xac dinh dua vao phuong trinh tuyén
tinh cta chit chuan 1 acid gallic: y = 0.0121x + 0.0703;
R?=0.9952.

Dudng chuin Acid gallic
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Hinh 4. Két qua ham lwong polyphenol trén cic mau
thr nghiém
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Két qua xac dinh ham lugng polyphenol trong cac mau
nghién ctu dao dong tr 58,7 = 2,5 dén 949 + 45
mgGAE/g dugc lidu theo phuwong phap chiét siéu am
(phwong phap 1) va tir 38,7 + 1,9 d&én 94,7 + 45
mgGAE/g duogc lidu theo phuong phap ngam kiét
(phuong phap 2). So sanh véi chit chuan (acid gallic),
két qua cho théy su bién dong 1o rét vé ham lugong
polyphenol phu thudc vao ndng do dung méi ciing nhu
phuong phép chiét xuat dugc ap dung.

O ca hai phuong phap, cac miu chiét xuit bang dung
moéi methanol 70% (phuong phap 1) va ethanol 70%
(phuong phap 2) ghi nhan ham lugng polyphenol toan
phan cao nhit, lan luot dat 94,9 + 4,5 mgGAE/g va 94,7
+ 45 mgGAE/g dugc liéu. Piéu nay cho thiy ca
methanol 70% va ethanol 70% déu cé hiéu qua cao
trong viéc chiét xuat polyphenol tir hoa tra hoa vang,
trong d6 ethanol 70% chi kém nhe so v&i methanol
70%. Ngugc lai, cac mau sir dung dung méi véi nong
d6 thap hon (30% va 50%) déu cho ham Ilugng
polyphenol thip hon dang ké, chirng minh rang nong do
dung méi ¢6 vai tro quyét dinh trong hiéu suét chiét xuat
polyphenol, v6i ndong d6 dung méi cao hon gitp nang
cao kha niang hoa tan va thu hdi cic hop chat
polyphenol.

Bén canh d6, khi so sanh hai phuong phap chiét xuat,
phuong phéap chiét siéu am (phwong phap 1) cho két qua
ham Iugng polyphenol cao hon so voi phuong phap
ngam kiét (phuwong phép 2). Su chénh léch nay co thé
lién quan dén co ché tic dong cia song siéu Am trong
viéc pha v cdu trac té bao thuc vat, tir d6 giai phong
polyphenol hiéu qua hon viao dung méi chiét.

3.2. Xiac dinh ham lwong flavonoid toan phéin

Ham lugng flavonoid toan phan (TFC) c¢6 trong hoa tra
hoa vang dugc xac dinh dya vao phuong trinh tuyén
tinh ctia chit chuén 1a quercetin: y = 0.0171x - 0.0132;
R?=0.9956.

1 Puong chuin Quercetin
0.8 y =0,0171x - 0,0132 )

’ R2 = 0,9956
0,6
0,4 ‘
0.2 .

o
0o . ®
0 20 40 60

Hinh 5. Puong chuan Quercetin
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Ham luong flavonoid toan phan
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Hinh 6. Két qua ham lugng flavonoid trén cac mau thir
nghiém
Ham luong flavonoid toan phan dugc xac dinh trong
cac mau nghién ctru dao dong tr 1,7 + 0,1 dén3,1+£0,.2
mgQE/g dugc liéu khi 4p dung phuong phap chiét siéu
am (phuong phap 1), va tir 1,2 + 0,1 d&n 2,4 + 0,1
mgQE/g dugc liéu theo phuong phap ngdm kiét
(phuong phép 2). Su khac biét vé ham lugng giira cac
mAu phan 4nh rd anh huong ciia phuong phap chiét xuat
cling nhu néng d6 dung moéi dén hiéu sudt thu hodi
flavonoid tir nguyén li€u hoa tra hoa vang.
O ca hai phuong phép, khi sir dung dung méi ethanol
hay methanol & ndng d6 50% hodc 70% cho ham lugng
flavonoid toan phan dat gia tri tot va tdi wu nhat &
Met70% voi ham lugng 1a 3,1 + 0,2 mgQE/g duogc lidu.
Két qua nay cho thiy nong d6 dung méi cang cao cang
nang cao hiéu qua chiét xuét flavonoid.
Tuong tu v6i két qua thu duge dbi v6i polyphenol, viée
sir dung dung méi c6 ndng do cao giup tdi wu hoa hiéu
sudt chiét xuat flavonoid, trong khi cac dung méi &
nong do thap hon ghi nhan ham luong flavonoid thip
hon. Ngoai ra, khi so sanh hai k¥ thuat chiét xuét,
phuong phap siéu am (phuong phap 1) mang lai hiéu
sudt thu dugc flavonoid cao hon so voi phuong phap
chiét ngam kiét (phuong phap 2) va trén viéc sir dung
Methanol 12 mot dung méi tdt cho viéc thu 1ay cac hoat
tinh sinh hoc c6 gia tri nay.
4. Ban luian
Nghién ciru da lam rd anh huéng cia ndng d6 dung moi
va phuong phép chiét xuat d6i véi hiéu suat thu duoc
nhém polyphenol va flavonoid toan phan tir Hoa tra hoa
vang Camellia hakodae Ninh.
Dbi v6i polyphenol, viée st dung dung moi methanol
70% va ethanol 70% dé cho két qua chiét xuét tdi uu,
v6oi ham lugng lan luot dat 94,9 + 45 va 94,7 + 45
mgGAE/g duoc liéu. Diéu nay kha phu hop véi cac
nghién ctru true do cho thiy ndng dd dung méi cao co
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kha ning pha v& cdu tric té bao, ting kha nang hoa tan
va thu hdi cac hop chét co hoat tinh tét (Nguyen et al.,
2020; Zhao et al., 2021). Tuy nhién, sy khac biét gilra
hai phuong phap chiét xuit cho thiy khong thé khing
dinh tuyét dbi rang siéu 4m luén hiéu qua hon ngam
kiét. Cu thé, tai ndng d6 dung mdi 50% va 70%, phuong
phap ngim kiét ghi nhan ham lugng polyphenol cao
hon siéu 4m. Nguyén nhan c6 thé do thoi gian tiép xuc
dung moi kéo dai trong ngdm kiét gitip cac hop chat
phenolic duoc hoa tan triét dé hon, trong khi séng siéu
4m & ndng d6 dung mdi nhét dinh c6 thé gay tai ngung
tu hodc bién tinh mot phﬁn hop chét nhay cam. biéu
nay cho thdy can xem xét dong thoi ca néng d6 dung
mdi va dic tinh phuong phép chiét khi t6i uvu héa quy
trinh.

Déi vai flavonoid, viée st dung methanol hay ethanol
ndéng do cao di ghi nhan ham luong tdi wu hon va két
qua vuot trdi & nong do dung mdi chiét Methanol cho
ham luong flavonoid toan phan dat 3,1 + 0,2 mgQE/g
duoc lidu. Két qua nay tuong dong voi cac nghién ciru
trén céc loai Camellia khac, nhu Camellia sinensis (tra
xanh) v6i ham lugng flavonoid toan phan khoang 2—4
mg QE/g (Li et al., 2020), hay Camellia japonica véi
gia tri trung binh 2,5 mg QE/g (Park et al., 2021). Nhu
vay, ham lugng polyphenol va flavonoid cia Camellia

Tai liéu tham khao

hakodae Ninh ¢ mirc tuong duong hoac cao hon so voi
cac loai cung ho, goi mé tiém ning tmg dung trong thuc
pham chirc ning va my pham ty nhién.

5. Két ludn

Nghién ctru da xac dinh dugc ham lugng polyphenol va
flavonoid toan phan tir hoa Camellia hakodae Ninh véi
gia tri tuong ddi cao, dic biét khi st dung dung méi
ethanol va methanol & ndng d6 70%. Két qua nay cho
thy loai tra hoa vang dic hitu cua Viét Nam 1a ngudn
gidu hop chat ty nhién c6 hoat tinh sinh hoc, nhat 1a cac
polyphenol va flavonoid — nhiing thanh phan di dugc
chtng minh ¢6 kha niang chdng oxy héa, khang viém va
bdo v¢ té bao. So sanh véi cac loai Camellia khac, ham
lwong hoat chat & C. hakodae Ninh & mtc twong duong
hodc cao hon, cung cb tiém ning khai thac trong linh
vuc thyc phim chirc ning va my phdm ty nhién. Viéc
nghién ctru sdu hon vé céc hoat tinh sinh hoc dic hiéu
s& giup khang dinh va mo rong gia tri mg dung cua loai
duoc liéu quy nay, dong thoi gop phan bao ton va phat
huy ngudn gen ban dia cta Viét Nam.
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Quantification of polyphenol and flavonoid contents from Camellia
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Abstract

Using traditional and modern extraction techniques, including ultrasonic-assisted and maceration methods with
ethanol and methanol at varying concentrations (30%, 50%, 70%, and 100%), the total polyphenol and flavonoid
contents were quantified. The results revealed that 70% methanol or ethanol extracts yielded the highest polyphenol
content, approximately 94.9 + 4.5 mgGAE/g, while the highest flavonoid content, 3.1+ 0.2 mgQE/g, was obtained
with 70% methanol. Ultrasonic-assisted extraction was found to be the most effective method for recovering these
bioactive compounds. These findings underscore the potential application of Camellia hakodae Ninh flowers as a
valuable ingredient in health and cosmetic products, contributing to the conservation and sustainable development of
local resources and promoting eco-friendly agricultural practices.
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