TAP CHI'Y DU'QGC DAIHQC Y KHOA VINH

NGHIEN CU’U PIEU KIEN TRICH LY HAM LUONG TONG PHENOLIC VA

FLAVONOID TU LA CAY XA PEN (Celastrus hindsii Benth.)

Vii Thi Thay, H6 Thi Dung

Truong Dai hoc Y khoa Vinh

Nghién ctru nay dwoc thwe hién nham téi wu hda qua trinh trich ly cac hop chét cé hoat tinh chéng oxy hoa

tir 14 cay Xa den (Celastrus hindsii Benth.). Thiét ké thi nghiém dya trén mé hinh Box - Behnken v&i ba bién doc
lap gdm nhiét do, thai gian trich ly va néng do ethanol. Két qua phan tich mé hinh cho thay ca ba yéu tb déu anh
hwéng dang ké& dén hiéu suat thu nhan polyphenol va flavonoid. Diéu kién trich ly téi wu dwoc xac dinh tai nhiét
dd 60°C, thoi gian 80 phat va ndng dd ethanol 60%. O’ cac diéu kién nay, ham lwong tdng phenolic va flavonoid
dat 1an lwot 1a 172,86 + 0,35 mg GAE/g va 125,58 + 0,28 mg QE/g. Két qua nghién ciru cung cp co sé khoa
hoc quan trong cho viéc chudn héa quy trinh chiét xuét va phat trién cac san phadm dwoc liéu hodc thwe pham

chirc nang tir Ia Xa den (C. hindsii).

Tw khéa: Celastrus hindsii Benth, phenolic, flavonoid.

I. DAT VAN BE

Cay Xa den (Celastrus hindsii Benth.) con goi
la cay day géi, 1a loai cay bui leo thudc ho day gbi
- Celastraceae, dwgc st dung lau d&i trong y hoc
dan gian Viét Nam. Tai Viét Nam, Xa den (C.
hindsii) phan bé tw nhién trong rirng, thuwéong tim
thdy & cac tinh nhw Ha Nam, Quéang Binh, Thira
Thién Hué...[1].

Trong nhitng n&m gan day, nhiéu cong trinh
da chirng minh xa den (C. hindsii) cé hoat tinh
gay doc té bao va chdng oxy héa manh [2]. Xa
den (C. hindsii) chtra nhiéu nhém hop chéat nhw
flavonoid (quercetin, kaempferol), phenolic,
saponin va dac biét la cac triterpenoid quinon
methide nhw celastrol va pristimerin. Bay la hai
hop chat dwoc xem la chi thi héa hoc quan trong
cuia chi Celastrus, c6 hoat tinh chéng ung thw va
khang viém manh [3 - 5]. Nhiéu nghién ctu
ching minh chiét xuét 1a C. hindsii c6 kha nang
&rc ché sy tang sinh clia cac dong té bao ung thw
gan, vU, phéi va da day nhd gay cadm (ng
apoptosis théng qua con duwédng caspase va diéu
hoa giam Bcl-2 [4]. Cac triterpenoid nhw celastrol
va pristimerin thé hién hoat tinh manh nhét, dwoc
xem la co ché chu dao trong hoat tinh chéng ung
thw cua cay [5]. Ngoai ra, ham Iwvgng polyphenol
cao giup chiét xuat |4 thé hién kha nang chéng
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oxy héa manh, gép phan bao vé té bao truéc
stress oxy héa, dong thoi mét sb nghién ciu
cling ghi nhan tac dung khang viém théng qua
e ché NF - kB va cac cytokine gay viém. Nghién
clru nay voi muc tiéu nghién ctru diéu kién trich
ly ham lwgng tdng phenolic va flavonoid twr 14 cay
Xa den (C. hindsii) nham tbi wu héa qua trinh
trich ly cac hop chét co hoat tinh chéng oxy hoa.
Il. DOl TWONG VA PHUONG PHAP NGHIEN CUU
1. P6i twong nghién clru

Cay Xa den dwoc trong tai Quy Chau, tinh
Nghé An.

Mau nghién ctru duwoc thu hai va dinh danh
b&i Vién Sinh thai va tai nguyén sinh vat, Vién
Han lam KHCN, xac dinh tén khoa hoc la
Celastrus hindsii Benth.

Thu hai 6,7 kg mau la twoi xa den vao thang
4 ndm 2025. La dwoc lam sach, say kho dén do
am 10%, thu dwoc 1,98 kg la khé la kho; nghién
nhé. Mau dwoc bdo quan & nhiét dé -4°C.

2. Phwong phap bé tri thi nghiém va t6i wu
héa diéu kién trich ly

Phwong phap bé mé&t dap ng (Response
Surface Methodology - RSM) dwoc st dung dé
tdi wu hoa diéu kién trich ly ham lwong téng
phenolic va flavonoid ttr 14 cay Xa den (C. hindsii)
[6]. Thiét ké thi nghiém ap dung mé hinh Box -
Behnken v&i 17 thi nghiém, gdm 12 diém két hop
va 5 diém lap tai trung tdm nham danh gia do tin
cay cia md hinh. Méi thi nghiém dwoc thye hién
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ba lan va str dung gié tri trung binh cho phan tich.
Ba bién doc 1ap dwoc khao sat gébm nhiét do trich
ly (X1), thoi gian trich ly (X2) va néng d6 dung moi
(X3). Méi quan hé gitra cac bién ddc 1ap va bién
dap ng dwgc mo ta bang phwong trinh héi quy
bac hai tbng quat (1):

= +3 +3

Trong doé:

-Y: la ham muc tiéu

- Xi, Xj: Cac bién doc 1ap da dwoc ma héa

- Bo: Hé s6 hang sé (intercept) ctia mé hinh.

- Bi: Hé s6 hdi quy tuyén tinh cda tirng bién
déc lap.

- Bj: H& sb hoi quy bac hai (hiéu &ng binh
phwong) cua tirng bién déc 1ap.

- Bii: Hé sb hdi quy twong tac gitra hai bién
doc lap.
3. Phwong phap phan tich

Xac dinh ham luong téng Phenolic (TPC)

TPC duoc xac dinh bang phwong phap Folin
- Ciocalteu dya trén sy hinh thanh phirc mau
gitra thuéc thtr Folin - Ciocalteu va cac hop chat
phenolic trong méi trwérng kiém. Trong quy trinh,
1 mL mau dwoc tron véi 5 mL thude ther Folin -
Ciocalteu, 0 3 phut, sau dé bb sung 4 mL dung
dich natri cacbonat 7,5% va pha lodng dén 10 mL
bang nwéc khiy ion. HAn hop dwoc U trong diéu
kién t6i & nhiét d6 phong trong 60 phat trwde khi
do dd hép thu tai 765 nm bang may UV - Vis.
Ham Iwong polyphenol téng sé dwoc tinh theo
mg acid gallic twong dwong trén méi gam chét
kho (mg GAE/g DW), dwa trén dwdng chuén xay
dwng tir cac néng d6 chuén acid gallic [7].

Xac dinh ham lwong téng Flavonoid (TFC)

TFC duwoc xac dinh bang phwong phap tao
phtrc v&i nhém clorua. Cu thé, 1,0 mL dich trich ly
dwoc tron véoi 3 mL ethanol 75%, 0,2 mL dung
dich nhém clorua 10%, 0,2 mL kali acetat 0,1 M
va 5 mL nwéc cat. Hén hop dwoc G & nhiét do
phong trong 30 phut, sau d6 do dé hép thu tai 415
nm. Quercetin dwoc sir dung 1am chét chuén, va
TFC duwoc biéu thi theo mg quercetin twong
dwong trén gam chét khé (mg QE/g DW) [8].
lll. KET QUA VA THAO LUAN
3.1. Thiét 1ap mé hinh

+22 (1)

Nghién ctu nay dwoc thwe hién nham téi wu
héa diéu kién trich ly &nh huwéng dang ké dén
hiéu suét trich ly cac hop chéat phenolic va
flavonoid tr Ia cay Xa den (C. hindsii) dbi v&i hai
chi tiéu: TPC va TFC. Nghién ctru st dung diéu
kién chiét xuét 1a Xa den (C. hindsii): phwong
phap chiét 1a chiét hi lwu, ty 1& dwoc liéu/ dung
mai 1a 1/20 (g/ml), dung méi chiét |a ethanol. Ba
yéu t6 khao sat gdm nhiét do trich ly (40 + 70°C),
thoi gian trich ly (60 + 90 phat) va ndéng do
ethanol trong dung méi (50 + 70%).

Bang 1. Badng méa hoa céac bién déc lap
Cac mlrc ma
hoéa
-1 10 +1
Nhiét dg trich ly °C X1 |40 |55 | 70
Thoi gian trich
ly
Néng d6 dung
moi
Két qua nay la mét chudi cac cong doan
nghién ctru tir tach chiét, phan 1ap xac dinh céu
tric, khdo sat cac diéu kién thu nhan cac hop
chét co hoat tinh sinh hoc tir 14 cay Xa den (C.
hindsii). Vi vay, chang toi ké thira két qua nghién
cru khado sat dung méi, don yéu tb, tir d6 chon
thang vung tdi wu dé quy hoach héa thuc nghiém

Dé danh gia anh hwdng cta cac yéu té dén
hiéu qua trich ly, phAn mém Design - Expert®
phién ban 11.0 dwgc st dung cho qua trinh phan
tich va xt ly s6 lidu. Bo div lieu thu dwoc tr 17
thi nghiém dwoc bd tri theo mé hinh Box -
Behnken phuc vu cho viéc xay dwng va kiém dinh
mo hinh t6i wu héa. Két qua thuwc nghiém chi tiét
dworc trinh bay trong Bang 2.

Bang 2. Bang thiét ké céc thi nghiém va két qua

Cac bién déc | Don | Ky
lap vi hiéu

phat | Xz |60 [ 75| 90

% Xs |50 |60 | 70

TPC TFC

Thi X1 Xz X3

. ) Y1(m Y2(mg
nghiém | (°C) | (phut) | (%)

GAE/g) | QE/g)

1 70 60 60 | 143,04 | 125,16

2 70 90 60 | 162,36 | 126,56

3 70 75 50 | 163,82 | 124,75

4 70 75 70 | 162,16 | 124,34

5 55 75 60 | 169,20 | 126,08
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6 55 60 70 | 151,81 | 123,59 12 55 75 60 | 171,68 | 127,05
7 55 60 50 | 135,89 | 125,12 13 55 75 60 | 173,19 | 125,84
8 55 90 50 | 161,27 | 126,07 14 40 90 60 | 142,41 | 123,44
9 55 90 70 | 162,56 | 124,50 15 40 75 70 | 155,06 | 118,17
10 55 75 60 | 173,12 | 128,12 16 40 75 50 | 138,99 | 122,96
11 55 75 60 | 174,99 | 126,23 17 40 60 60 | 134,56 | 119,60

3.2. Phan tich sw twong quan ctia mé hinh

T cac phan tich héi quy tuyén tinh ctia 17 thi nghiém da xay dung dwoc phuwong trinh hdi quy
bac hai ctia qua trinh trich ly TPC va TFC tir dich chiét 14 cay Xa den (C. hindsii) |a:

Y1=172,44 +7,54X1+7,91X2 + 3,95X5 + 2,87X1X2 - 4,43X1X3 - 3,66X2X3 - 12,36X1? - 14,48X2 - 5,07X5? (2)

Y2= 126,66 + 2,08X1+ 0,89X2 - 1,04X3 - 0,61X1X2 + 1,09X1X3 - 0,01X2X3- 2,62X12 - 0,35X2? - 1,49X3? (3)

Két qua phan tich ANOVA dbi véi cac md hinh héi quy bac hai ctia Y1 va Y2 dwoc danh gia théng
qua céc chi sb F, p va R2 (Bang 3). V&i Y1, gia tri F dat 75,86 va p < 0,0001; dbi v&i Y2, cac gia tri
twong (rng la 13,72 va 0,0011. Tat ca p < 0,05 cho thdy cac mé hinh déu cé y nghia théng ké véi do
tin cay lén dén 99,99% va 99,89%. Hé sb twong quan bodi R2 clia Y1 va Yz lan lwot 1a 0,9899 va
0,9463, chirng td mé hinh Y1 giai thich dwoc 98,99% va mé hinh Y- giai thich 94,63% sv bién thién
cla dap ng. Ngoai ra, gia tri F ctia phan khong twong thich dbi véi Y+ (0,9006; p = 0,5149) va Y2
(0,7829; p = 0,5623) déu khong c6 y nghia thdng k&, cho thdy mé hinh phi hop tt véi div liéu thuc
nghiém. Nhin chung, cac két qua nay khang dinh tinh phu hop va dé tin cay ctia mé hinh trong mé
phdng va du doan diéu kién tdi wu.

Bang 3. Két qua phén tich héi quy ham lwong TPC va TFC

. Y;-TPC Y. -TFC
Nguon P P o .
Giatri F Giatrip Giatri F Gia tri p
Mb hinh 75,86 < 0,0001 13,72 0,0011
X4 102,31 <0,0001 43,91 0,0003
X2 112,55 <0,0001 7,99 0,0256
X3 28,09 0,0011 10,92 0,0131
X1X2 7,39 0,0298 1,89 0,2118
X1X3 17,65 0,0040 6,08 0,0432
X2X3 12,02 0,0105 0,0006 0,9814
X42 144,52 <0,0001 36,65 0,0005
X22 198,45 <0,0001 0,6697 0,4401
X32 24,31 0,0017 11,86 0,0108
Khéng twong thich 0,9006 0,5149 0,7829 0,5623
R2 0,9899 0,9463
CV% 1,34 0,71
3.3. Phan tich bé mét dap (rng Phan tich bé mat dap tng cda téng ham
Biéu dd bé mat dap &ng ctiia md hinh dwoc  lwong phenolic
thwe hién bang cach thay dbi hai bién va gitr cac Két qua phan tich bé mat dap (rng (Hinh 1a)

bién khac & mirc trung tdm clGa nd. Cac bé mat  cho thdy TPC chiu &nh hwéng déng thei va co y
dap ng hai chiéu dwoc xay dwng nhw md t&  nghia cla hai yéu t6 nhiét d6 va thoi gian chiét
trong hinh 1 va hinh 2. xuét. Md hinh bé méat 3D c6 dang parabol 16i
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xudng, phan anh s tén tai ciia maot diém cwe dai,
tai d6 hiéu suét thu nhan polyphenol dat gia tri
cao nhét. Khi nhiét do va thoi gian tang tr moee
thap dén trung binh, TPC tang dang ké, chirng td
qua trinh khuéch tan va hoa tan cac hop chét
phenolic dwgc thac déy manh hon. Tuy nhién,
khi nhiét 3o hoac thoi gian vwot qua gia tri toi wu,
TPC c¢6 xu hwéng gidm, cho thdy sy phan hay
hoac oxy hbda cac hop chét phenolic xay ra khi
tiép xuc kéo dai véi diéu kién nhiét cao [9].

Dinh tbi wu cia bé mé&t dap rng nam trong
khoang nhiét do xap xi 55 + 60°C va thoi gian
khoang 70 + 75 phut, v&i gia tri TPC dy doan
khodng 170 + 180 mg GAE/g. Cac dwdng déng
murc (contour plot) c6 dang elip cho thay twong
tac rd rét gitra hai yéu t6: & nhiét do thap, s gia
tang thoi gian khéng lam tang dang ké ham
lwong TPC, trong khi & nhiét do cao, thoi gian
kéo dai lai lam gidam TPC. Diéu nay khang dinh
mé hinh hdi quy bac hai mé ta tét méi quan hé
gitra cac yéu td khao sat va dap tng TPC.

Hai d6 thi bé mat dap ng (Hinh 1b va 1c) cho
thdy TPC bi chi phéi dang ké b&i sw twong tac
gitra néng dod ethanol v&i nhiét dd va thoi gian
chiét. Ca hai bé mat déu cé dang parabol 16i
xudng, phan anh su tén tai cia mét vang diéu
kién téi wu, tai d6 TPC dat gia tri cao nhét. Khi
ndng do ethanol ting tir thAp dén murc trung binh
va cao, dbng thdi nhiét dd ho&c thdi gian dwoc
diéu chinh phu hop, TPC tang rd rét. Tuy nhién,
vt qua mire tdi wu cla tirng yéu té, TPC c6 xu
huwéng giam do gi®¢i han kha nang hoa tan hoac
sy phan hay phenolic.

Dinh dap ng ctia ca hai mé hinh nam trong
viing néng do ethanol khoang 55 + 65%, két hop
v@inhiét d hoac thoi gian trung binh va cao, cho
gia tri TPC dy doan dat khoang 165 + 175 mg
GAE/g. Cac duworng déng mirc dang elip cho thay
sy twong tac manh gilra néng do ethanol voi
nhiét dd va thoi gian, ddng thdi chirng minh sy
phu hop clia mé hinh hdi quy bac hai trong mé
ta bién thién cta TPC theo cac yéu tb khao sét.

TRC (mgGAE/g)

a) b)

Hinh 1. Biéu dé bé méat dap g cua TPC

Phan tich bé mat dap tng cda téng ham
Iwrong flavonoid

Cac bé mat dap (rng mo ta bién thién ctia TFC
trong qua trinh trich ly dworc trinh bay trong Hinh
2 (a - ¢) cho thay ca ba yéu tb: nhiét do, thoi gian
va ndng dd ethanol déu cé &nh hwdng dang ké va
mang tinh twong tac dén hiéu sudt thu nhan
flavonoid. Khi nhiét dé tang tw 40 dén 60°C, ham
lwgng flavonoid cé xu huwéng tang ro rét, dac biét
trong khoang 55 + 65°C, cho thdy qua trinh
khuéch tan va hoa tan hop chét flavonoid dwoc
xtc tién manh hon & murc nhiét trung binh-cao.
Tuy nhién, khi nhiét d6 vwot qua 60°C, TFC bat
dau gidm, phan anh kha nang phan hiy hoéc bién

tinh ctia c4u tric flavonoid dwéi tac dong clia nhiét
dé qua cao [10].

Anh hwéng cua thoi gian trich ly thé hién qua
sw gia tang TFC khi thoi gian kéo dai, dac biét
trong khoang 80 + 90 phut, cho thay théi gian nay
da dé giai phong téi da lwong flavonoid khéi mé
thwe vat. Mac du vay, thoi gian qua dai cé thé
dan dén hién twong oxy héa hodc phan hay nhe,
khién tbc do tang khong con dang ké.

Ngwoc lai, néng do ethanol lai cho thay xu
hwéng anh hwéng khac biét: TFC giam khi néng
do ethanol tdng qua cao. Két qua cho thay ving
tdi wu cla ethanol nam trong khoang 50 + 60%,
day la mirc dung méi gip can bang tét gitra do

116

TCYDDHYKV 03 (02) - 2026



TAP CHI'Y DU'QGC DAIHQC Y KHOA VINH

phan cuc cla nwéc va ethanol, tao diédu kién
thuan loi cho sw hoa tan flavonoid, vén 1a nhém
hop chét co tinh phan cwc trung binh. Néng do
ethanol cao hon mic téi wu lam gidm tinh phan
cwc cla dung mdi, dan dén kha nang hoa tan
flavonoid kém hiéu qua.

Tdng hop két qua tir cac mé hinh bé mat dap
&ng, ham lwong flavonoid cao nhét dat dwoc khi

khodng 55 + 60°C, th&i gian 80 + 90 phut va nong
dd ethanol trong khoang 50 + 60%. Hinh dang
parabol 16i xudng clia ca ba bé mé&t dap rng déng
thdi cho thdy sw ton tai ciia mot vang diéu kién
tdi wu va khang dinh rang mé hinh hdi quy bac
hai mé t& tét mdi quan hé gitra cac bién khao sat
va dap ng TFC.

qua trinh trich ly dwgc thyc hién & nhi_ét dé

LngQEfy)

THC

2000 _T

Hinh 2: Biéu dé bé méat dap (g cta TFC

3.4. T6i wu hoa mé hinh

Qua trinh trich ly dwoc thye hién nham tdi wu
hoéa ham Iwgng phenolic, flavonoid va hoat tinh
chdng oxy héa tr dich chiét 1a cay Xa den (C.
hindsii). Két qua téi wu hda théng qua phan mém
Design - Expert® 11.0 cho thay diéu kién trich ly
tdi wu bao gdbm: nhiét dé 60,26°C, thdi gian 80,68
phut va néng dé ethanol 59,19%. O cac diéu kién
nay, mé hinh dy doan ham Iwgng phenolic dat
174,75mg GAE/g va ham lwgng flavonoid dat
127,32mg QE/g.

Dé kiém ching dd tin cay cta mé hinh, quy
trinh trich ly dwoc tién hanh lai véi cac thong sé
lam tron phu hop véi diéu kién van hanh thuc té
cua thiét bi, bao gébm nhiét dd 60°C, th&i gian 80
phat va ndng d6 ethanol 60%. Két qua thuc
nghiém cho théy ham lwgng phenolic dat 172,86
+ 0,35 mg GAE/g va ham lwgng flavonoid dat
125,58 £ 0,28 mg QE/g. Sai léch gitra gia tri thwc
nghiém va gia tri dw doan khoéng dang ké, chirng
td md hinh hdi quy c6 dd phu hop cao va diéu
kién trich ly t6i wu dwoc xac dinh bang RSM hoan
toan kha thi trong thuc tién.

Bang 4. Két qua trich ly ham lwong téng
phenolic va flavonoid ttr dich chiét 14 cdy Xa den
(C. hindsii) theo diéu kién ti wu

c)
Diéu kién téi wu Cac cistri | Gis tri
ham h ' g :
wc w
X1 X2 X3 muc h._l Iy :
(°C) | (phdt) | (%) | gy | MOMEM oan
Yi(mg | 172,86 %
174,75
GAE/g) | 035
60 80 60
Y2 (mg | 125,58 +
127,32
QE/g) 0,28

* Gi trj trung binh cta ba Ian thuc nghiém (n = 3)
IV. KET LUAN

Nghién ctru nay da xac dinh thanh céng cac
diéu kién t6i wu dé trich ly ham lwong tdng
phenolic va flavonoid tir dich chiét la cay Xa den
(C. hindsii) bang phwong phap bé méat dap &ng
(RSM). biéu kién tbi wu dwoc xac dinh gdm nhiét
dod 60°C, thoi gian trich ly 80 phat va néng do
ethanol 60%. O cac diéu kién nay, ham lwong
tbng phenolic va flavonoid thu dwoc 1an lwot |4
172,86 + 0,35 mg GAE/g va 125,58 + 0,28 mg
QE/g. Céc gia tri nay phu hop voi két qua duw
doan ctia mé hinh hdi quy, chirng td mé hinh c6
dd tin cay cao va c6 thé (rng dung hiéu qua trong
t6i wu hoa quy trinh trich ly.

Két qua nghién ctru khéng chi cung cép co sé&
khoa hoc cho viéc chuan hoéa quy trinh chiét xuét
cac hop chét chéng oxy héa tir 1a Xa den (C.
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hindsii) ma con gop phan dinh hwéng cho viéc

phat trién cac san pham trng dung trong linh vuc

dwoc liéu va thuwc phdm chirc ndng. Dong thoi,

mé hinh t6i wu héa dwoc xay dwng cé thé duoc

mé& rong ap dung cho cac nghién ctru trich ly

hoat chét tir nhirng loai dugc liéu khac.
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SUMMARY
STUDY ON EXTRACTION CONDITIONS FOR TOTAL PHENOLIC AND
FLAVONOID CONTENTS FROM LEAVES OF Celastrus hindsii Benth.

This study was conducted to optimize the extraction process of compounds with antioxidant activity from the
leaves of Celastrus hindsii Benth. The experimental design was based on the Box - Behnken model with three
independent variables including temperature, extraction time and ethanol concentration. The results of the model
analysis showed that all three factors significantly affected the yield of polyphenol and flavonoid extraction. The
optimal extraction conditions were determined at a temperature of 60°C, a time of 80 minutes and an ethanol
concentration of 60%. Under these conditions, the total phenolic and flavonoid contents reached 172.86 + 0.35
mg GAE/g and 125.58 + 0.28 mg QE/g, respectively. The research results provide an important scientific basis
for standardizing the extraction process and developing medicinal products or functional foods from Celastrus
hindsii Benth.
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