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ABSTRACT

Eclipta prostrata L. is a medicinal herb used in many folk remedies
in Asian countries because it contains valuable components such
as alkaloids, polyphenols, steroids, saponins, triterpenes, etc. In
particular, polyphenol compounds extracted from this plant show
antioxidant, anti-inflammatory, antibacterial activities, etc. This
study focused on investigating the factors affecting the extraction
of polyphenol from Eclipta prostrata. The highest total polyphenol
content was obtained using 50% ethanol at 60°C for 90 min with a
solvent:material ratio of 40:1 mL/g. Since, the extraction conditions
were optimized by response surface methodology according to
central composite design. The results showed that the polyphenol
content obtained was 55.92 mg GAE/g dw with a solvent:material
ratio of 43:1 mL/g at 64°C for 97 min. In addition, the antioxidant
activity of the extract from Eclipta prostrata was also determined
with an IC | value of 78 pg/mL through the 2,2-diphenyl-1-
picrylhydrazyl (DPPH) free radical scavenging method.
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1. Dt Vin Pé

Cay cé muc (Eclipta prostrata L.) hay con

TOM TAT

Co muc (Eclipta prostrata L.) 1a loai thao dugc dugc st dung trong
nhiéu bai thu6c dan gian & cac nuidc chau A nho cé chita nhiing
thanh phan héa hoc c6 gia tri nhu alkaloid, polyphenol, steroid,
saponin, triterpene,... Trong do, cac hgp chat polyphenol dugc
chiét xuat ti loai cdy nay cho thdy c6 kha ning khang oxy hoa,
khéng viém, khang khudn,... Nghién ctiu nay tap trung khao sat cac
yéu t6 anh hudéng dén qua trinh trich ly polyphenol tii cay cé muc,
ham lugng polyphenol téng s6 thu dugc tot nhét khi st dung dung
moi ethanol 50% & 60°C trong 90 phut véi ti 1¢ dung moéi:nguyén
liéu 40:1 mL/g. Tl d6, diéu kién trich ly dugc t6i uu hoa bang
phuong phap bé mat dép ting (response surface methodology)
theo thiét ké phtic hgp trung tam (central composite design). Két
qua nghién ctiu cho thdy ham lugng polyphenol cao nhat thu dugc
la 55,92 mg GAE/g vat chat kho véi ti 1¢ dung moi:nguyén liéu la
43:1 mL/g & 64°C trong 97 phut. Ngoai ra, hoat tinh khang oxy
héa ctia cao chiét tli cay cd muc ciing dugc xac dinh véi gia tri
IC,, 1a 78 ug/mL thong qua phuong phap bat géc tu do DPPH
(2,2-diphenyl-1-picrylhydrazyl).

Singh & ctv., 2019; Rashid & ctv., 2022), khang
khudn (Bakht & ctv., 2011) va khang ung thu
(Yadav & ctv., 2017). Cay co muc cing hod trg

dugc goi la co nho noi, han lién thao thudc ho
Cuc (Asteraceae ). Day la loai cay dugc st dung
phd bién trong nhiéu bai thudc y hoc ¢6 truyén
dé gitp ting cuong tri nhd, chilic nang nhén thic
cting nhu diéu tri nhiéu bénh khic nhau nhu:
bénh gan, than, réi loan ho hap, bénh ngoai da,
sot, tiéu dudng, ting huyét ap va chidn thuong
(Kim & ctv.,2010; Feng & ctv., 2019). Ngoai cong
dung dan gian, nhiéu nghién ctu trén thé gisi
cling da cho thdy cac chiét xudt tii cay cd muc
ciing c6 kha ning khang viém (Arunachalam &
ctv., 2009), khang oxy héa (Chan & ctv., 2014;

diéu tri ti€u dudng nho tac dung 6n dinh dudng
huyét (Kaur & ctv., 2021), c6 kha nang kich thich
moc téc (Datta & ctv., 2009) va bao vé thin kinh
gip ngan nguia su suy thodi cua té bao than
kinh, ho trg stic khoe nio bo va tri nhé (Guenné
& ctv., 2020).

Nhiéu loai chat hoa hoc da dugc chiét xuit
va xac dinh ti E. prostrata bao gom: glycoside,
alkaloid, flavonoid, coumestan, lipid, steroid,
saponin, phytosterol, polyacetylene, triterpene
va cac hgp chét khac (Timalsina & ctv., 2021).
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Trong do, polyphenol dugc xem nhula thanh phan
chinh va c6 tac dong dang ké dén cac hoat tinh
sinh hoc ctialoai cay nay (Dalal & ctv., 2010; Lee &
ctv,, 2010; Pukumpuang & ctv., 2014). Polyphenol
la hgp chdt chuyén hoa thi cip cd cdu truc tit don
gian dén phiic tap (Velderrain-Rodriguez & ctv.,
2014). Nho s& hitu hoat tinh sinh hoc da dang,
dac biét 1a kha nang khang oxy hoa, ching dugc
ung dung trong nhiéu nganh céng nghiép khac
nhau nhu dugc phdm, thuc phdm, my phdm, bao
bi va dét may (Albuquerque & ctv., 2020).

V6i tiém nang da dang vé dugc ly ciing nhu kha
nang ting dung rong rai trong nhiéu linh vic nén
viéc chiét tach cac hop chat 6 hoat tinh sinh hoc,
cu thé 1a polyphenol tii c6 muc la can thiét. Trudc
day, ham lugng polyphenol cling nhu hoat tinh
sinh hoc ctia cao chiét co muc da tting dugc nghién
ctu nhung quy trinh trich ly nhém hgp chat nay
chua dugc t6i uu hda. Vi véy, nghién ctiu nay dugc
thuic hién nham khao sat cac yéu t6 c6 anh hudng
dén ham lugng polyphenol, tii d6 t6i uu hoa quy
trinh bang phuong phép bé mat dap ting.

2. Vat Liéu va Phuong Phap Nghién Cuu
2.1. Vit liéu
2.1.1. Co muc

Co muc khé dugc thu mua & Thao Mdc Tué
Minh (s6 24, duong 75, Tan Phong, Quén 7,
TPHCM). Nguyén liéu sau dé dugc nghién va
rdy qua ray co kich thuéc 1,25 mm dé€ thu bot
min (dm d6 10,4% (w/w)) va dugc bao quan
trong tui hut chan khong.

2.1.2. Héa chat

Céac hoa chit dugc st dung trong nghién
ctiu bao gom ethanol 96% (Viét Nam), chat
chudn gallic acid (Merck, Dtic), thudc thi Folin
- Ciocalteu (Merck, btc), 2,2-Diphenyl-1-
picrylhydrazyl (DPPH) (TCIL, Nhét Ban), Na,CO,
(Xilong, Trung Qudc), methanol (Xilong, Trung
Quoc). Tat ca hda chat st dung déu dat tiéu
chudn phén tich.

2.2. BO tri thi nghiém

2.2.1. Khao sat cac yéu té anh hudng dén quy
trinh trich ly polyphenol

Céan 1 g bdt c6 muc vao cdc 100 mL va tién
hanh trich ly & cac diéu kién khao sat bao gom:
loai dung moi (nudc, ethanol 30 - 90%), ti 1¢
dung moéi:nguyén liéu (20:1 - 60:1 mL/g), nhiét
do (50 - 80°C) va thoi gian (30 - 150 phut). Sau
khi két thuc, tién hanh loc bo ba va xdc dinh
ham lugng polyphenol t6ng s6 (total polyphenol
content-TPC) (2.3.2).

2.2.2. T6i uu héa diéu kién trich ly polyphenol

Tu két qua cua thi nghiém khao sat so bd
(2.2.1), 3 thong s6 quan trong ctia qua trinh
trich ly dugc nghién ctiu bao gom: ti 1¢ dung
moi:nguyén liéu (X)), nhié¢t do (X)) va thoi
gian (X,). Diéu kién t6i wu dugc xdc dinh bang
phuong phap bé mat dap tng (response surface
methodology-RSM) va thiét ké theo moé hinh
CCD (central composite design) véi 16 thi
nghiém véi 2 thi nghiém ldp lai tai tam. Ma tran
ma hoa céc thong s6 dugc trinh bay & Bang 1.

Bang 1. Ma tran ma hoa cac thong s6 anh hudng dén qua trinh trich ly polyphenol

Thong s6 Ma héa
-1 0 +1
X, (Tilé dung moi:nguyén liéu, mL/g) 30 40 50
X, (Nhiét do, °C) 50 2 70
X, (Thoi gian, phut) 60 90 120
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2.3. Phuong phap phan tich
2.3.1. X4c dinh 4m do

Do 4m cta mau dugc xac dinh theo phuong
phap sdy hong ngoai tai 105°C sti dung may do
d6 &m chuyén dung (OHAUS - MT4, My).

2.3.2. Xac dinh ham lugng polyphenol

Ham lugng polyphenol tong trong dich chiét
dugc xac dinh dya trén phuong phap Folin-
Ciocalteu ¢ diéu kién tranh sang (Dibacto & ctv.,
2021). Lay 0,5 mL dich chiét da phaloang & nong
do thich hgp tron véi 2,5 mL thude thu Folin-
Ciocalteu 10% (w/w). Lac déu va G hon hop &
nhiét d¢ phong trong 5 phut. Sau d6, thém 2,0 mL
dung dich Na,CO, 7,5% (w/w), lac déu hon hop
va i 6 nhiét do phong trong t6i 30 phut trudc khi
do quang & budc séng 765 nm bang mdy quang
phd UV-Vis (Azzota SM1200, My). Ham lugng
polyphenol tong dugc tinh theo mg duong lugng
gallic acid (mgGAE) c6 trong 1 g vat chat kho
(vck) dem dinh lugng, theo cong thic:

Cy. n.V.100
~ m.(100 — W).1000
Trong do:

P: ham lugng polyphenol téng (mg GAE/g vck)

C_: Nong do gallic acid xac dinh tif duong
chuén (ug/mL)

n: Do pha lodng cuia mau thu
V: Thé tich dich chiét (mL)
W: D6 4m mau (%)
m: khéi lugng mau (g)
2.3.3. Xac dinh hoat tinh khang oxy héa

Kha ning khang oxy héa dugc xac dinh theo
phuong phap cua De Torre & ctv. (2019) cé

hiéu chinh. Dung dich DPPH 10° M, cao chiét
cd muc & cac néng do ti 20 - 100 mg/mL, d6i
chling duong Vitamin C dugc pha loang bang
methanol. Hén hgp gébm 0,5 mL DPPH va 0,5
mL dich chiét c6 muc dugc U trong t6i & nhiét
doé phong trong 30 phut, sau d6 tién hanh
do do hdp thu quang & budc séng 517 nm.
Dai v6i mau doi chiing thi thay dich chiét bang
methanol. Nong d6 tic ché goc tu do (IC) dugc
tinh toan theo cong thic:

c— At

1c= 44t 100

c

Trong do:
IC: Nong do tic ché goc tu do (%)
A_: D¢ hdp thu mau doi chiing
A;: D6 hap thu mau dich chiét

2.3.4. Xac dinh thanh phan héa hoc cua cao
chiét

Hé thong sac ky siéu hiéu ning UHPLC-DAD-
MSQ (Thermo, My) sti dung c6t Phenomenex
Ultracarb ODS (30) (150 x 4,6; 3 um) dugc dung
dé xac dinh thanh phan héa hoc cua cao chiét co
muc. Tong thoi gian thuc hién la 27 phat, ban
dau hé dung moéi stt dung la formic acid (0,1%):
acetonitrile 98:2 dugc giti trong 20 phut, sau do
thay d6i thanh 100% acetonitrile va giti trong 7
phut véi toc do dong ctia pha dong la 1 mL/phat.

2.4. Xu ly 6 liéu

Céc thi nghiém dugc ldp lai 3 lan d€ tinh gia
tri trung binh. S6 liéu dugc phan tich ANOVA
bing phin mém Statgraphics Centurion XVI
(Statgraphics Technologies, Inc., My). S6 liéu t6i
uu dugc thiét ké va phan tich bing phdn mém
JMP Pro 14 (SAS Institute, My).
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3. Két Qua va Thao Luéin

3.1. Khao sat cac yéu t6 anh huéng dén qua
trinh trich ly polyphenol

3.1.1. Anh huéng ctia loai dung moi

Nhiéu nghién ctiu da ching minh rang
ethanol hoac hon hgp ethanol-nudce c6 kha nang
hoa tan tot cac hgp chat polyphenol (Naczk &
Shahidi, 2006). Do d6, nhiéu loai dung méi khac
nhau da dugc khao sat bao gobm nudc, ethanol
v6i cac nong do tit 30% dén 90% (Hinh 1). Do
hoa tan ctia cac hgp chat polyphenol phu thudc
vao cdu tric ctia né cing nhu do phan cuc cta

60 r

W
S
T

n
S
T

[\
(e}
T

Ham lugng polyphenol
(mg GAE/g vat chat kho)
S s
[~

7

dung moi, dac biét 1a cac dung moi c6 do phan
cuc cao (Alara & ctv,, 2021). Tuy nhién, khi st
dung nudc la dung moéi, mot lugng 16n protein,
polysaccharide va cdc chit vo co khic cé thé
ciing sé dugc chiét khoi nguyén liéu (Tabart &
ctv., 2007), con khi lugng ethanol tang lén, n6 c6
thé hoa tan thém mot s6 hgp chat kém phan cuc
va lam can trd qua trinh hoa tan (Wang & ctv.,
2008). Két qua cho thdy, ethanol 6 nong do 50%
cho ham lugng TPC cao nhat (42,80 mg GAE/g
vck) va giam dan khi tiép tuc ting nong do lén
70% va 90%. Vi vay, ethanol 50% dugc chon lam
dung moi thich hgp va c6 dinh cho cac khao sat
tiép theo.

7 %

7

e

S

Nude Ethanol 30

Ethanol 50

Ethanol 70 Ethanol 90

Loai dung méi

Hinh 1. Anh hudng ctia loai dung moi dén ham lugng polyphenol. a, b, ¢, d: thé hién su khac biét
c6 y nghia thong ké & miic do tin cay 95%.

3.1.2. Anh huéng ciia ti 1¢ dung moi:nguyén liéu

Anh huéng cta ti 16 dung méi:nguyén liéu
dén qua trinh trich ly polyphenol ti c6 muc
dugc trinh bay & Hinh 2. Khi tidng ti 1&¢ dung
moi:nguyén liéu 20:1 dén 40:1, ham lugng TPC
tang dan va dat cao nhat & ti 1é 40:1 (53,16 mg
GAE/g vck). Kha ndng hoa tan cia mot chat phu
thu¢c vao bé mat tiép xuic, khi lugng dung mai
it, chua du dé€ tiép xuc véi nguyén liéu nén ham
lugng TPC chiét ra chua nhiéu. Thé tich dung
moi cang tang thi sy chénh léch noéng do cang
16n dan dén ham lugng hoat chat thu dugc tang

lén (Nguyen & ctv., 2021). Tuy nhién, khi ti€p
tuc tang ti 1¢é lén 50:1 va 60:1, ham lugng TPC
giam dén, tuong tng 43,97 mg GAE/g vck va
38,29 mg GAE/g vck. Ham lugng polyphenol
ctia nguyén liéu la c6 dinh, chi hoa tan trong mot
thé tich dung moi nhat dinh. Sau khi dat trang
thai bao hoa, ham lugng hoat chat sé khong con
tang niia, thay vao do no c6 thé giam va gay lang
phi dung méi (Duong & ctv., 2014). Vi vay, ti 1¢
dung moi:nguyén liéu 40:1 (g/mL) dugc lya chon
cho céc thi nghiém tiép theo.
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§=§ 40 | § 3 \&
FEREEN \
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Ti 1€ nguyén liéu:dung méi (mL/g)

Hinh 2. Anh hudng cta ti 1¢ dung méi:nguyén liéu dén ham lugng polyphenol. a, b, ¢, d: thé hién

su khac biét c6 y nghia thong ké 6 mtc do tin cay 95%.

3.1.3. Anh huéng ctia théi gian trich ly

Su thay d6i ham lugng TPC dugc trinh bay &
Hinh 3 khi thai gian trich ly dugc khao sat ti 30
phut dén 150 phut. Khi tang thoi gian tu 30 phut
dén 90 phat thi ham lugng TPC tang ti 41,38
mg GAE/g vck dén 55,67 mg GAE/g vck. Sau do,
ham lugng TPC c6 xu huéng giam nhe tii 120
phut dén 150 phut va khong c6 su khac biét cd y
nghia vé mat thong ké so v6i mau 90 phut. biéu
nay co thé dugc giai thich bsi dinh luét thu 2 cta

60

Fick vé su khuéch tan, khi thoi gian chiét tang
thi ham lugng cac chét trong nguyén liéu khuéch
tan ti té bao ra ngoai cang nhiéu (Mokrani &
ctv,, 2016). Tuy nhién, hiéu qua chiét cac chét c6
hoat tinh sinh hoc sé khong tang sau khoang thoi
gian nhit dinh. Néu tiép tuc kéo dai thoi gian,
hoat chét nay cé thé bi oxy hda boi cac yéu t6
bat lgi tlf moi truong (nhiét dg, anh sang, oxy)
(Naczk & Shahidi, 2006). Tu do, 90 phut dugc
chon la thoi gian thich hgp d€ tién hanh cac thi
nghiém tiép theo.

b

w
(e

[\ W N
o (e [e)

Ham lwgng polyphenol
=

(mg GAE/g vt chat kho)

o

N

Sy &

60

90

120 150

Thdoi gian (phut)
Hinh 3. Anh hudng ctia thdi gian trich ly dén ham lugng polyphenol. a, b, ¢: thé hién sy khac biét
cd y nghia thong ké 6 mtc do tin cay 95%.
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3.1.4. Anh hudng caa nhiét do

Bén canh viéc lua chon loai dung mai, ti 1é
dung moi:nguyén liéu va thoi gian chiét phu
hop, thi nhiét do ciing 1a mot yéu té quan trong
anh hudéng dén qua trinh chiét xuat cac hgp chat
phenolic. Nhiét d¢ dugc khao sat trong khoang
50 - 80°C va két qua thi nghiém dugc thé hién
qua Hinh 4. Ham lugng TPC tang tii 31,25 mg
GAE/g vck lén 56,87 mg GAE/g vck khi tang
nhiét do tii 50°C 1én 60°C, nhung sau d6 giam
nhe 6 70°C (56,67 mg GAE/g vck ) va thap nhat
6 80°C (36,83 mg GAE/g vck ). Diéu nay dugc
giai thich la do khi nhiét do tang, cac cau tu

(\OAV

trong hén hgp sé chuyén dong hon loan do tang
van t6¢ chuyén dong, lam cho qua trinh khuéch
tan tré nén dé dang hon, dong thoi giam do
nhét ctia dung moi va tang dién tich bé mat tié€p
xuc, qua doé sé lam tang hiéu qua chiét cac hop
chat polyphenol (Al-Farsi & Lee, 2008; Wang &
ctv., 2008). Tuy nhién, cac hgp chit nay co6 thé
bi phan huay & nhiét do cao trong thoi gian dai
(Mokrani & ctv,, 2016). Ham lugng TPC thu
dugc 6 60°C va 70°C khong c6 su khac biét co y
nghia vé mat thong ké. Do do, d€ tiét kiém ning
lugng, nhiét do phu hgp d€ trich ly polyphenol
tl ¢6 muc la 60°C.

W
(e}
1

EAN
(e
1

[\
)
1

Ham lwgng polyphenol
(mg GAE/g vit chat kho)
— [U%]
o S

(=]

s V)

3
sV

Nhiét d (°C)

Hinh 4. Anh huéng ctia nhiét &6 dén ham lugng polyphenol. a, b, c: thé hién sy khac biét c6 y nghia
thong ké & mic do tin cay 95%.

3.2. T6i wu héa cac di€u kién trich ly polyphenol

Duia trén cac két qua thu dugc ti thi nghiém
khao sat so b, cac thong s6 bao gom ti 1¢ dung
moi:nguyén liéu (X)), nhiét d6 (X,) va thoi gian

(X,) dugc chon la cdc bién doc lap cho qué trinh
toi uu hoa. Cac thi nghiém dugc bo tri theo mo
hinh CCD béng phuong phap RSM va két qua
ham lugng TPC dugc trinh bay & Bang 2.
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Bang 2. M6 hinh thiét ké va két qua thi nghiém t6i uu hoa

STT Ti 1é¢ dung moi:nguyén liéu Nhiét do Thoi gian Ham lugng TPC

(X,, mL/g) (X,,°C) (X,, phut) (mg GAE/g vck)
1 40 60 60 51,77 £ 0,6
2 30 50 60 38,57 £ 0,8
3 40 50 90 42,70 £ 0,4
4 40 60 90 55,67 = 1,2
5 30 60 90 49,99 = 1,4
6 40 70 90 52,95 + 0,6
7 40 60 120 53,14 0,9
8 30 50 120 44,82 + 0,4
9 30 70 60 45,60 = 0,7
10 50 50 120 41,50 £ 1,1
11 40 60 90 54,88 = 1,1
12 50 70 120 51,20 £ 0,7
13 50 50 60 38,29 £ 0,6
14 30 70 120 44,67 = 0,4
15 50 70 60 50,69 = 1,7
16 50 60 90 52,45+0,9

TPC: total polyphenol content.

Theo két qua phan tich ANOVA (Bang 3),
gia tri F ctia mo hinh dugc xac dinh la 31,67, da
chiing minh mo hinh nay c6 y nghia cao véi xac
sudt xudt hién nhiéu chi khoang 0,02%. Véi cac
gia tri P < 0,05, cho thdy qua trinh trich ly hgp
chét polyphenol tti ¢ muc chiu anh hudng bac
mot ctia ti 1¢ dung méi:nguyén liéu (X, ), nhiét do
(X,), thoi gian (X)), bac hai ctia X, va X ; tuong
tdc gitfa X, va X, X, va X,. Su khong phu hgp

(lack of fit) cia m6 hinh c6 gia tri F la 6,31 (P
= 0,2929), ching t6 mo6 hinh hoan toan tuong
thich v6i thuc nghiém. Ngoai ra, hé s6 hoi quy
(R?) tinh dugc 1a 0,9794, c6 nghia 1a 97,94% s6
liéu thuc nghiém pht hgp véi du doan ctia mo
hinh. Péng thoi, m6 hinh con m6 td méi quan
hé gitia ham lugng TPC (Y) va cac diéu kién
trich ly theo phuong trinh sau:

Y =54,32+1,05X, +3,92X,+ 1,04 X, + L9OX X, - 1,23 X X, - 2,62 X - 6,02 X
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Bang 3. Phén tich thong ké ANOVA cho ham lugng polyphenol tong s6

Ngudn T6ng binh phuong Bac tu do Giatri F Gia tri P
Mo hinh 482,80 9 31,67 0,0002
X, 10,97 1 6,47 0,00438"

X, 153,95 1 90,87 <0,001"

X, 10,85 1 6,41 0,0446
XX, 28,96 1 17,09 0,0061"
XX, 0,31 1 0,19 0,6817
XX, 12,20 1 7,20 0,0364"
X2 18,05 1 10,65 0,0172

X} 95,43 1 56,33 0,0003"

X} 5,06 1 2,99 0,1347

Su khong tuong thich 9,85 5 6,3149 0,2929

(Lack of fit)

‘Cé y nghia (P < 0,05).

Mit khac, anh hudng ctia cic yéu té nay dén  thdp hon. Qua cac biéu do6 cho thiy ham lugng
ham lugng TPC dugc thé hién qua bé mat ddp  polyphenol bat dau ting dén cic gid tri trung
ung 3D va duong dong mtic 2D (Hinh 5) v6i  tam, sau d6 cé xu hudng giam dan hodc tiém can
vung mau do biéu thi cho ham lugng cao nhit, ngang khi tiép tuc ting ti 1é dung moéi:nguyén
trong khi viing mau xanh 14 cay bi€u thi két qua  liéu, nhiét d6 va thoi gian trich ly.

55 53
B B (¢ | B
(a) < (b) : i
. o it da(s0, thdi gian(60,120) i
L . I Ti 18(30,50 thdi gian(60,120, 47 nhiét do(50,70) 9
nhiét 46(50,70) Ti 16(30,50) Wi AL T o o % 6w 6 T 0w mom g %

S0 S5 60 65 70 S0 45 &0 35 30

T:‘KJTLAO L g 0 61 gy 2 0 2 B 0.50)
®(3g sp X e 4607 (6 ; 20 60730 11eB0

74{' ) ﬁzm\
700 6 50 “;-\S-e{ 308%
) 2

Hinh 5. Bé mit dép ting 3D va dudng dong mdc 2D biéu dién anh hudng cta ti 1é dung moi:nguyén
liéu va nhiét do (a), ti 1é dung moéi:nguyén liéu va thoi gian (b), nhiét d6 va thoi gian (c).
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Theo két qua ciia moé hinh, diéu kién t6i uu
cho qua trinh trich ly polyphenol tii c6 muc dugc
xdc dinh la ti 1é¢ dung méi:nguyén liéu 43:1 mL/g
6 nhiét do 64°C trong 97 phut véi ham lugng
TPC thu dugc la 55,29 mg GAE/g vck. D€ danh
gia do chinh xac ctia mo hinh, cac thi nghiém
thuc t€ da dugc tién hanh tai diéu kién t6i vu. So
v6i du dodn ctia mo hinh, ham lugng thuc té thu
dugce tu thi nghiém kiém ching la 55,92 + 0,14
mg GAE/g vck. Véi sai s6 nhd hon 5%, diéu do
c6 nghia la ham lugng do dugc pht hop véi gia
tri du dodn ctia phuong trinh hoéi quy bac hai.

3.3. Thanh phan hoa hoc va hoat tinh sinh hoc
cuia cao chiét

Mot s6 nghién ctiu da chiing minh rang
thanh phan hoa hoc cua c6 muc c¢6 chda hgp
chat polyphenol. Trong nghién ctiu nay, phuong
phap UHPLC két hgp khdi phd da dugc st dung
dé xac dinh cac thanh phan hoéa hoc trong cao
chiét thu dugc tai diéu kién trich ly t6i uu. Két
qua cho thay c6 khoang 9 loai hgp chat thudc
nhom polyphenol dugc tim thdy va dugc liét ké
trong Bang 4.

Bang 4. Thanh phan polyphenol c6 trong cao chiét co muc

STT Thoi gian luu m/z Hop chat
1 6,01 148 Coniferylaldehyde
2 7,66 178 Caffeic acid
3 10,21 167 Vanillic acid
4 11,39 138 Salicylic acid
5 13,32 448 Quercetin-3-0-f-D-glucoside
6 17,34 285 Luteolin
7 17,60 286 Kaempferol
8 19,70 313 Wedelolactone
9 22,89 301 Quercetin

Theo nghién ctiu ctia Phan & ctv. (2023),
Wedelolactone dugc xem la hoat chit chinh c6
trong cay cd muic trong tai vung Tay Nguyén (Viét
Nam), ti€p theo la salicylic acid cing chiém ham
lugng dang ké. Tt két qua phan tich cho thay ¢
su hién dién ctia hai hgp chat nay & thoi gian luu
lan lugt la 19,70 phut va 11,39 phat. Mét khac,

cao chiét ethanol con chuta cdc hoat chat thudc
nhém polyphenol khac nhu: coniferylaldehyde,
caffeic acid, vanillic acid, luteolin, kaempferol,
quercetin, quercetin-3-O-b-D-glucoside phu
hgp v6i cac nghién ctiu da céng bo trude day
(Timalsina & ctv., 2021; Phan & ctv., 2023; Myo
& ctv.,, 2024).
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Do chta nhiéu hgp chit polyphenol, kha
ning khang oxy hoéa bang phuong phép bét géc
tu do DPPH ctia cao chiét da dugc khéo sat. Két
qua cho thay, v6i nong do 78 = 0,7 ug/mL, cao
chiét cd muc c6 kha ning tic ché dugc 50% goc
tu do, tuy nhién van thdp hon so v6i chit déi
chiing duong la Vitamin C (2,7 ug/mL). Mac du
vay, hoat tinh khang oxy héa ctia nghién ctiu nay
cao hon so véGi hoat tinh ctia cao chiét co muc An
Do (IC,, = 366,46 ug/mL) (Sinha & ctv., 2016)
va Thai Lan (IC_| = 213 ug/mL) (Pukumpuang
& ctv., 2014).

4. Két Luan

Nghién ctu cho thdy qua trinh trich ly
polyphenol tii ¢6 muc c6 hiéu qua khi st dung
dung moi chiét 1a ethanol 50%. Bén canh do, cac
yéu t6 khac c¢é anh hudng dén ham lugng TPC
nhu ti 1é dung moi:nguyén liéu, nhiét do va thoi
gian cling dugc t6i uu hoéa theo moé hinh CCD
bang phuong phap bé mit dap vng. Gia tri toi
uu cua cac thong s6 dugc xac dinh la ti 1¢é dung
moi:nguyén liéu la 43:1 (mL/g), nhiét do 64°C
va thoi gian 97 phut. Tai di€u kién t6i uu, ham
lugng TPC thu dugc 1a 55,92 mg GAE/g vck.
Ngoai ra, qua két qua phéan tich cho thay cao
chiét c6 chtia nhiéu hgp chat polyphenol va c6
tiém nang khéng oxy héa vé6i IC_  1a 78 ug/mL.

L&i Cam Doan

Chung t6i cam doan nghién ctiu do nhém tac
gia thuc hién va khong c6 bat ky méau thuan nao
gilia cac tac gia.

L6i Cam On

Nghién ctiu nay dugc hé trg kinh phi bai
deé tai khoa hoc va cong nghé sinh vién Truong
bai hoc Nong Lam TPHCM, ma s6: CS-SV23-
HHTP-02.
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