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TOM TAT

Sam Xuyén Da (Myxopyrum smilacifolium (Wall.) Blume) da dwoc chirng minh chiva nhiéu hop chét cé hoat tinh
sinh hoc nhw polysaccarit, saponin, flavonoid. Nghién cu nay xac dinh anh hwéng ctia don yéu t6 dén qua trinh chiét
xuét, 1am co s& thwe hién tdi wu chiét xuat. Dich chiét thu nhan dwoc danh gia kha ndng khang khuén, khang oxy héa
va chéng viém. K&t qua don yéu t6 khi chiét xuat polysaccarit tir r& sam xuyén da la thoi gian siéu am 60 giay & tan sb
37kHz, ethanol 80%, ti 1& dung méi/nguyén liéu 15/1 (ml/g), thi gian chiét 90 phat, nhiét d6 chiét 80°C. Didu kién téi wu
chiét xuét polysaccarit tir r& sam xuyén da la: siéu am 64,67 gidy & tan sb6 37kHz; ethanol 81,56%, i 1& dung
mai/nguyén liéu 15,33/1 (ml/g), thai gian chiét 90 phut, nhiét dd 80°C, ham lwgng polysaccarit dat 16,1948 mg/g ré cay.
Dich chiét tir r& sam xuyé&n da c6 kha nang (rc ché cac ching vi khudn Staphylococcus aureus K; Staphylococcus
aureus; Shigella flexneri; Bacillus subtilis; Escherichia coli; Pseudomonas spp va Salmonella spp. v&i dwdng kinh vong
khang khuan twong rng: 8,01; 18,06; 8,03; 6,84; 15,33; 9,39 va 10,13mm. Gia tri ICs; 14 168,94 + 5,28 (ug/ml) khi danh
gia hoat tinh khang oxy hdéa. Kha nang chéng viém Ian lwot 12 28,31 + 1,04; 33,76 + 1,06; 50,04 + 2,03; 71,14 + 2,81
(% bién tinh BSA) twong trng v&i ndng dd cao chiét 0,78125; 1,5625; 3,125; 6,350 (ug/ml).

T khéa: Téi wu, thong s6, sam xuyén da, polysaccarit, Thai Nguyén.

Optimization of Parameters in Polysaccharide Extraction and Bioactive Analysis
from Myxopyrum smilacifolium (Wall.) Blume Roots

ABSTRACT

It has been demonstrated that roots of Myxopyrum smilacifolium (Wall.) contain many bioactive compounds
including polysaccharides, saponin, flavonoids. This study aimed to determine the effects of the single-factor model on
the amount of polysaccharide extracted from roots of Myxopyrum smilacifolium (Wall.) Blume), as a basis on a fractional
factorial design at three levels through the Box-Behnken experimental design. Extracts obtained from optimized
conditions were used for evaluation of their antibacterial, antioxidant, and anti-inflammatory ability. The results of the
single-factor showed that the time of using ultrasound, the ethanol concentration, solvent/ material ratio, and extraction
temperature were 60 seconds at 37 kHz, 80%, 15/1 (ml/g), and 80°C for 90 min respectively. Under the optimized
conditions by using the Box—Behnken experimental design, the results showed that the time of using ultrasound, the
ethanol concentration, solvent/ material ratio, and extraction temperature were 64.67 seconds at 37 kHz, 81.56%,
15.33/1 (ml/g), and 80°C for 90 min respectively; and the total polysaccharide content was 16.1948 mg/g of the root.
The extracts of total polysaccharides were able to inhibit Staphylococcus aureus K, Staphylococcus aureus, Shigella
flexneri, Bacillus subtilis, Escherichia coli, Pseudomonas spp with antibacterial ring diameters as follow: 8.01; 18.06;
8.03; 6.84; 15.33; 9.39, and 10.13 mm respectively. There was an ICsy value of 168.94 + 5.28 (ug/ml) when evaluating
antioxidant activity. The anti-inflammatory ability was 28.31 + 1.04; 33.76 + 1.06; 50.04 + 2.03 and 71.14 + 2.81 (% BSA
denaturation) corresponds to the extract concentration of 0.78125; 1.5625; 3.125 and 6.350 (ug/ml) respectively.

Keywords: Optimization, parameters, Myxopyrum smilacifolium (Wall.) Blume, polysaccharide, Thai Nguyen.
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Téi wu hoéa cac thong sb tach chiét polysaccarit va danh gia hoat tinh sinh hoc tlr r& cay sam Xuyén Da (Myxopyrum

smilacifolium (Wall.) Blume)

1. DAT VAN DE

Trong nhiing nam gan day, trén thé giéi,
dac biét 1a tai An Do, da c6 nhiéu cong trinh
nghién ctiu vé thanh phan héa hoc trén 1a va
mot s6 cong bd lién quan dén ré cua Myxopyrum
smilacifolium (Wall.) Blume véi tén thuong goi
la sém Xuyén Da (Praveen & cs., 2014; Damaso
& cs., 2020). Sam Xuyén Da c6 kha ning moc
xuyén qua da (xuyén pha thach) 1a loai théo
dudc quy. Trén thé giéi loai cdy nay phan bo &
cac vung Hai Nam (Trung Qudc), Bangladesh,
Campuchia, An D6, Lao, Myanmar, Thai Lan,
quan ddo Andaman va Nicobar. Tai Viét Nam,
ciy nay moc 6 ring gia, khe nui da voi khu vuc
Tay Béc nhu Ha Giang, Lao Cai, Lai Chau, Thai
Nguyén, Yén Bai. Hoat tinh sinh hoc chu yé&u
ciia sdm Xuyén D& dugc chiing minh c6 lién
quan dén hop chat polysaccarit cia ching nho
kha niang khang oxy héa, khang khudn, giam
lugng dudng huyét, giam md mau, chdng béo
phi, khang ung thu, chéng tang huyét ap (Bui
Héng Quang & cs., 2011).

Chiét xuat hoat chat sinh hoc ti thuc vat
sé& lam tang noéng do chat quy, chu dong hon
trong viéc bao ché, tao ra cac san phdm thuong
mai sau nay. C6 nhiéu yéu t6 anh hudng téi
qua trinh chiét nhu vi séng, siéu Am, dung moi,
nhiét do, thoi gian, s6 lan chiét.. Hién nay,
chiét xudt hoat chat nho hé trg ctia séng siéu
am dugc cac nha khoa hoc quan tdm nhd thoi
gian chiét xudt ngin, hiéu sudt chiét xuit cao
nho kha ning bé giy cac lién két héa hoc, pha
v3 t€ bao (Tran Hiu Danh & cs., 2017). Tuy
nhién, dé dat hiéu suét chiét cao, cAn quan tam
anh hudng ctia nhiéu yéu t6. Damaso & cs.
(2020) cho thdy dung méi ethanol 85%, ti 1é
dung méi/nguyén liéu 15/1 (ml/g), thoi gian 120
phit 6 90°C nhiét d6 chiét cho thu nhéan
polysaccarit tif than sam Xuyén D4 cho két qua
tot nhat 1a 9,34 mg/g. Pham Bao Truong &
Nguyén Minh Thuy (2015) lua chon dung moi
nuéc véi ti 18 dung méi/ nguyén liéu la 50/1
(ml/g), thdi gian chiét 30 phut va nhiét do chiét
130°C dé thu nhan polysaccarit ti n4m linh chi
dd. Muc dich nghién ctiu la xac dinh diéu kién
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thu nhan dich chiét c6 ham lugng polysaccarit
cao va danh gia kha ning khang khuén, khang
oxy hoa, khang viém ti ré cdy saim Xuyén Pa
trong tai Thai Nguyén. Dua trén cac két qua
da cong bo, trong nghién cu nay st dung dung
mdi ethanol trong khoang 60-96%; ti 1& dung
moi chiét/ nguyén liéu 5/1-20/1 (ml/g), thoi
gian ti 30-120 phut va nhiét d6 chiét 60-90°C
duéi su hd trg cua séng siéu Am trong khoang
0-90 giay 6 tan so6 37kHz. Viéc gidm b6t thong
s6 it anh hudng dé thuc hién bai toan téi uu
giip qua trinh thyc hién thi nghiém thuén tién
hon ma khéng anh hudng dang ké dén két qua
thu nhan polysaccarit. Ba yéu t& anh hudng
dang ké dén hiéu sudt chiét duge lua chon t6i
uu theo thiét k& thi nghiém ctia Box-Behnken
(Box & cs., 1951). Dich chiét sau qua trinh téi
uu hoa dudc danh gia vé khang khuén, hoat
tinh khang oxy hoa va kha ning chéng viém.

2. PHUONG PHAP NGHIEN CcUU
2.1. Vat liéu

Cdy sdm Xuyén Da (Myxopyrum
smilacifolium (Wall.) Blume) duge thu hai vao
sang s6m cua thang 10 trong niam tai xa La
Hién, huyén V6 Nhai, tinh Thai Nguyén. Mau
nghién ctu dugec dinh danh két luan loai tai
Truong Dai hoc Khoa hoc Ty nhién - Dai hoc
Quoc gia Ha Noi theo phuong phap hinh thai so
sanh. Phan ré cdy phat trién ti hat 2 ndm tudi
duge st dung dé phén tich. Nguyén liéu ré sam
Xuyén Da dudc riia sach bun dat va loai bé phan
hu dap. Toan bd nguyén liéu dugc thai lat mong
va lam kho béng siy d6i luu tu nhién bang tu
sdy Memmert UN110Plus - DPtic dén d6 4m
10-12%. Sau d6, nguyén liéu dugc nghién nhd vé
kich thuéc 2 < d < 3mm, bao quan trong tui PE
dit trong hop nhua kin, luu tréi ¢ nhiét do
phong, tranh 4nh sang va 4m.

Cac héa chat va méi truong duge st dung
trong thi nghiém: ethanol (EtOH), phenol cta
Merck - Dtc (dang tinh khiét), H,SO, dam déc
(Viét Nam); héa chat duge st dung trong chiét
xudt va phan tich dat tiéu chudn PA.
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Thiét bi: Bé situ &m Elma S100H - Dtc (tan
s6 37kHz, cuong d6 séng am (LpZ) 103Db, cong
suat 150W), ti sy Memmert UN110Plus - Diic,
can phan tich OHAUS - My, tu cdy LV-VC1200
- Viét Nam, ti 4m Memmert - Diic, ti nudi
ASTEC SMA165DS - Han Qudc, noi hap tiét
tring JSR JSAT-65 - Han Quéc.

2.2. B6 tri thi nghiém

Polysaccarit dudc chiét ti 10g ré cidy sam
Xuyén DPa duge xt 1y bang séng siéu am trén
thiét bi Elma S100H (Dic) c¢6 cudng do séng Am
(LpZ) 103 Db trong 0, 30, 60, 90 va 120 gidy véi
dung moéi ethanol 6 néng do 60; 70; 80; 90 va
96% & nhiét do chiét 1a 60°C, 70°C, 80°C va
90°C trong cac khoang thai gian 0, 30, 60, 90 va
120 giay véi ti 1é dung méi: nguyén liéu 1an lugt
la 10:1; 15:1; 20:1 va 25:1 (ml/g) (Damaso & cs.,
2020). Pé tim phuong an t6i uu cac diéu kién
nay, ching t6i chon quy hoach bac hai Box-
Behnken (Box & cs., 1951), st dung t61 uu 3 yéu
td v6i 17 thi nghiém trong d6 c6 5 thi nghiém
14p tai két qua tot nhat tiing don yéu to.

2.3. Phuong phap phan tich

2.3.1. Xac dinh ham lugng polysaccarit
toan phan bang phenol - sunfuric

Polysaccarit duge dinh luong bing phuong
phap phenol-sunlfuric axit. Cac budc dugec mod
ta tom tit nhu sau: 400ul dich mau chia
polysaccarit cho tac dung v6i 200ul dung dich
phenol 5%, cho thém 1ml H,SO, dam dic va dé
30 phit 6 nhiét d6 phong. Mau cua phan tng
duge phat hién trén may quang phd & budc
séng 490nm. Ham lugng polysaccarit duge dinh
lugng dya trén s6 do OD thu dudc ctia mau thi
nghiém d6i chiéu véi d6 thi chudn glucose
(Foster & cs., 1961).

2.3.2. Panh gia kha ning khang khuan

Dich chiét tit ré cAy sAm Xuyén Da dugc loai
bé dung méi, hoa tan bing nude cdt vé khuén ti
lé 1ml tuong Gng lg nguyén liéu (cao chiét).
Khéo sat hoat tinh khang khuén cta dich chiét
ré cdy sdm Xuyén Da bang phuong phap do
dudng kinh vong v6 khuén: nuéi cdy dich huyén
phtt vi khudn thé nghiém trong moéi trudng
Luria-Bertani (LB) 16ng lc ¢ 37°C; diéu chinh

dich huyén phu vi khuin dat do duc chuén
BaS0O, 0,5 McFarland (OD 625nm); trai 100ul
dich khudn da chuin d6 duc lén dia petri chia
moi truong thach LB, tién hanh duc 16 thach véi
duong kinh 7mm; nap 50pl cao chiét hoa tan
trong DMSO 100 % vao 16 thach (néng d6 10
mg/ml); i trong 24 gié d nhiét do phong, sau dé
do dudng kinh vong khang khuén, chtng am
DMSO 100%. Kha ning khang khuin cta hgp
chdt cang manh, dudng kinh vong khang khuén
xung quanh 18 thach cang 16n, duong kinh vong
khang khudn duéi 10mm la yé&u, 10-15mm la
viia, 15-20mm 12 manh, trén 20mm 1a rat manh.
Lip lai 3 1an cho méi nghiém thtic. Cac chung
khudn st dung: Staphylococcus aureus K,
Staphylococcus Bacillus
Shigella flexneri, Escherichia coli, Salmonella
spp., Pseudomonas spp. dugc hoat héa va trai
trén méi truong LB. Dich chiét duge pha lodng
trong nudc cat vo khudn va dat 1én dia gidy 5mm
v6i néng do 500 pg/dia. Kanamycin néng do 30
ug/dia lam chiing duong, nudc cat 5 pl/dia lam
ching am (Gislene & cs., 2000).

aureus, subtilis,

2.3.3. Danh gia hoat tinh khang oxy hoa

1,1-diphenyl-2-picrylhydrazyl (DPPH) la
goc tu do duge dung dé sang loc tac dung hoat
tinh khang oxy héa cta cac chit nghién ctu.
Hoat tinh khang oxy héa thé hién qua viéc lam
giam mau DPPH cta chat thi, dude xac dinh
bing phép do d6 hap thu ¢ budc séng 517nm
trén may quang phé. Pha dung dich DPPH c6
néng d6 2mM trong methanol (MeOH). Dung
dich nay khéng bén véi anh sang, chi pha trudc
khi dung. Dung dich thu: Lay mau pha trong
nudc. Léc déu cac ong trong 15 gidy, dé 6n dinh 6
nhiét do phong trong 30 phit va do & budc séng
517nm. Hoat tinh khang oxy héa (HTKO) dugc
tinh theo cong thiic (Vién Dudc liéu, 2006):

(ODchﬁnz - ODthfi) x 100
ODChl’Ing

HTKO (%) =

Trong d6: ODg,,: mat do quang hoc cua
giéng ching khong c6 mau thi; OD,,: mat do
quang hoc ciia mau thi. Két qua bao cio bdi gia
tri IC,, 1a néng do cta dich chiét khi duge 50%
goc tu do DPPH ¢ diéu kién xac dinh. Gia tri
IC,, cang thap thi hoat tinh khi géc tu do
DPPH cang cao.
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2.3.4. Panh gia kha ning chéng viém

Kha ning khang viém ctua cao chiét sam
Xuyén D4 dugc khao sat thong qua hoat dong tic
ché& su bién tinh protein theo phuong phap cua
Grant (1970) c6 hiéu chinh. Cao chiét ethanol
sam Xuyén Pa dugc hoa tan trong dimethyl
sulfoxide (DMSO) va pha lodng véi dung dich
dém phosphate (0,2M; pH = 7,4). Néng d6 cudi
cung ciia DMSO trong tit ci cac dung dich nhé
hon 2,5%. Hén hop phan ting gdbm 1ml cao chiét
ethanol sAm Xuyén D4 (& cac nong d6: 0,78125;
1,5625; 3,125 va 6,25 ug/ml) dudgc tron v6i 1ml
dung dich BSA 5%. Sau d6, hén hgp dudc u &
27°C trong 15 phut. Su bién tinh protein dugc
gay ra bang cach gitt hén hgp phan tng & 60°C
trong 10 phudt. Sau khi lam maét, tién hanh do
mat d6 quang tai budc séng 660 nm. Diclofenac
(mdt loai thudc phé bién chéng viém khong chia
streroid) va prednisolon (médt loai thuéc phd
bién chéng viém chta corticoid) néng do 100,
200, 400, 800 pug/ml dudc st dung nhu ddi chiing
duong. Kha ning tc ché su bién tinh protein
cta cao chiét ethanol sam Xuyén Da dugc xac
dinh theo cong thic sau:

% Uc ch& = 100 (1- Vt/Vc)

Trong dé: Vt: mat do quang ctia mau thi c6
chtta cao chiét hodc thuéc chuéin, Ve: mat do
quang ctia mau chtia dém phosphate (Grant &
cs.,1970).

2.4. X1 1y s6 lidu

S6 liéu phan tich don yéu d6 qua trinh chiét
xuat dude duge phan tich phuong sai va so sanh
céap doi cac gia tri trung binh Fisher’s PLSD véi
miic P <0,05 bang phan mém SPSS (version 20).
Phin mém Design-Expert (phién ban 7.1.5,
Stat-Ease Inc., USA) dugc st dung dé phan tich
phuong sai (ANOVA), tinh toan hé s6 cua
phuong trinh héi quy va dé xuit giai phap cho
moé hinh t6i uu héa.

3. KET QUA VA THAO LUAN

3.1. Nghién cttu cac don yéu té6 anh huéng
dén qua trinh tach chiét

3.1.1. Anh hudng cua thoi gian xi Iy bing
song siéu am

Khao sat thoi gian siéu am & 0, 30, 60, 90
gidy v6i 3 yéu t6 con lai ¢ dinh: tan s6 37kHz,
cuong dd séng am (LpZ) 103Db, cong suit
150W. Tién hanh thi nghiém & cac thdi gian siéu
am khac nhau: 0, 30, 60, 90 gidy véi cac thong
s6 c6 dinh khéi lugng mau 10g, dung méi
ethanol 80% ti 16 dung mdi chiét/nguyén liéu:
10/1 (ml/g), nhiét d6 chiét 70°C trong thoi gian
60 phut. Dya vao ham lugng polysaccarit thu
dude (mg polysaccarit/lg nguyén liéu ré) dé lua
chon thoi gian siéu Am thich hgp, két qua duge
trinh bay & bang 1.
lugng
polysaccarit ting khi thoi gian xt 1y bing séng

Qua bang 1, cho thay ham
siéu Am ting. Do thoi gian xt ly séng siéu 4m
téang lam téng tac dong cua séng siéu Am trong
viéc pha vé té& bao thuc vat tao diéu kién cho
viéc dich chuyén cac polysaccarit ra ngoai dung
moéi. Ham lugng polysaccarit cao nhat & thoi
gian xu ly 60 gidy 1a 13,13 mg/g, ham lugng
polysaccarit 14 11,03 mg/g 6 thoi gian xii 1y 14 30
gidy, ham luong polysaccarit thap hon nhiéu khi
khong duge xt ly bang séng siéu am la
7,84 mg/g. O thi nghiém thdi gian 60 gidy va 90
gidly cho ham lugng polysaccarit khac biét
khong c6 y nghia. Luu Héng Son & cs. (2020)
chiét polysaccarit, thoi gian siéu am 4 phut véi
vat liéu ndm lim xanh cho thady t& bao ctiia sdm
Xuyén D4a dé pha hon hon. Trong nghién ctiu
nay, xu ly séng siéu Am 6 thoi gian 60 gidy trudc
khi chiét dugc 4p dung cho nhiing thi nghiém
ti€p theo.

Bang 1. Anh huéng ctia théi gian xi 1y séng siéu Am

dén hiéu qua chiét polysaccarit tit ré sAim xuyén da

Thoi gian xt ly béng séng siéu am (giay) 0

30 60 90

Ham lwong polysaccarit (mg/g ré) 7,84°

11,03 13,13° 13,112

Ghi chi: Céc gi4 tri trong cung mét hang cé chi s6 mii khac nhau thi c¢é6 su khac nhau 6 mitc y nghia P = 0,05.
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Bang 2. Anh huéng ctia néng dé dung moéi

dén hiéu qua chiét polysaccarit tit ré sim xuyén da

Néng dd ethanol (%) 60

70 80 90 96

Ham lwong polysaccarit (mg/g ré) 7,40°

9,15° 13,13°

11,62° 10,45°

Ghi chu: Céc gia tri trong ciing mét hang c6 chi s6 mii khac nhau thi ¢é su khac nhau ¢ mic y nghia P = 0,05.

Bang 3. Anh hudng cua ti 1é¢ dung méi chiét/nguyén liéu

dén hiéu qua chiét polysaccarit tit ré sAim xuyén da

Ti Ié dung méi/nguyén liéu 5/1

101 151 20/1

Ham lwong polysaccarit (mg/g ré) 9,60°

13,12° 14,68° 14,71°

Ghi chi: Céc gia tri trong cuing mét hang c6 chi s6 mii khac nhau thi ¢é su khac nhau ¢ mic y nghia P = 0,05.

3.1.2. Anh hudng ctia néng dé dung méi

DPé danh gi4 anh hudng ctia néng d6 dung
moi dén qua trinh chiét polysaccarit trong ré
sam xuyén da, tién hanh thi nghiém ¢ noéng do
dung moéi: 60, 70, 80, 90 va 96% véi cac thong s
c6 dinh khéi lugng miu 10g, ti 1& dung moi
chiét/nguyén liéu: 10/1 (ml/g), thoi gian xi 1y
séng siéu Am 60 gidy, nhiét do chiét 70°C trong
thoi gian 60 phut (Damaso & cs., 2020). Dua vao
ham lugng polysaccarit dé lua chon nong do
dung méi thich hop, két qua nghién ctiu duge
thé hién 6 bang 2.

Qua bang 2 cho thay chiét ¢ néng do
khac dugc lugng
polysaccarit khac nhau, ham lugng ting néng
d6 ethanol tit 60%-80%. Polysaccarit cao nhat
(13,13 mg/g) tai nong dd 80%, tiép tuc ting nong
do6 ethanol thi ham lugng polysaccarit giam.
Néng d6 dung moéi thich hgp dé tach chiét phu
thuoc vao cac phan, loai thuc vat (Chew & cs.,
2011). Luu Héng Son & cs. (2020) chiét
polysaccarit téng tit ndm lim xanh st dung
ethanol 80%. Vo Hoai Bic & cs. (2018). st dung
ethanol 25% vG6i nguyén liéu la cdy xuin hoa.

ethanol nhau sé ham

Trong nghién c@u nay, ethanol noéng d6 80%
dugc lua chon dé st dung cho cic nghién ciiu
tiép theo.

3.1.3. Anh hudng ti 1é
chiét/nguyén liéu

dung méi

Luong dung méi nhiéu hay it déu anh
hudng dén qua trinh chiét cac chat trong

nguyén liéu. Néu lugng dung méi qua it thi chi
da dé thadm udt nguyén lidu, vi vay hiéu suét
chiét sé thap. Ngudc lai, néu luong dung méi st
dung qua nhiéu thi gy hao phi dung méi, nhién
liéu trong qua trinh loc ¢6 va cac chi phi khac.
Tién hanh thi nghiém véi cac ti 1& dung
moi/nguyén liéu chiét lan lugt 1a: 5/1, 10/1, 15/1
va 20/1 v6i nong dd ethanol 80%, thoi gian xt 1y
siéu am 60 gidy, nhiét do chiét 70°C trong thoi
gian chiét 60 phut. Két qua trinh bay 6 bang 3.

Qua bang 3, ta thay ham lugng polysaccarit
ting khi ti 16 dung moéi/nguyén liéu tang. Tuy
nhién khi téing dan ti 16 dung moéi st dung ti
15/1 t61 20/1 thi ham lugng polysaccarit ting
khéng dang ké va khong c6 su khéac biét ¢ mtc ¥
nghia P = 0,05. Piéu nay c6 thé giai thich tai ti 1é
15/1 da can bang nong do gilia trong vat chat
chiét va dung méi. Vo Hoai Bic da nghién ciiu
tach chiét polysaccarit véi ti 16 dung méi/nguyén
liéu 1a 10/1, nghién ciu ciling chi ra sy khac nhau
¢ day do vat litu va quy trinh tach chiét khac
nhau (V6 Hoai Béc, 2018). Vay dé dam bao hiéu
sudt chiét ciing nhu dé giam thiéu chi phi san
xuat, ti 1& dung méi/nguyén liéu 1a 15/1 dudc lua
chon 1am co s6 cho cac thi nghiém tiép theo.

3.1.4. Anh huéng ctia thoi gian chiét

Thoi gian chiét anh hudng dén hidu qua
chiét va chi phi ning lugng cing nhu dung moéi.
Néu thoi gian chiét ngén, cac hoat chit giai
phéng ra it, nhung khi tang thoi gian chiét thi
lam tén hao ning lugng, qua trinh san xuét kéo
dai. Khao sat cac mtc thoi gian 30, 60, 90 va
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120 phit, 6 nong do ethanol 80%, ti 1& dung méi
chiét/nguyén liéu: 15/1 (ml/g), thoi gian siéu Am
60 gidy, nhiét do chiét 70°C va két qua duge ghi
d bang 4.

Qua bang 4, nhan thiy: Thoi gian chiét
tdng, ham lugng polysaccarit tdng. Tuy nhién,
dén mot thoi gian chiét nhat dinh thi lugng hoat
chat tang 1én rat cham ho#c c¢6 xu hudng giam
xudng. Khi chiét 6 thoi gian 30 phut thi ham
lugng polysaccarit thu duge thap (12,42 mg/g).
Hoat chat ting nhanh khi chiét 6§ 60 phut, véi
ham lugng polysaccarit 1la 14,68 mg/g. Sau 90
phut chiét, luong polysaccarit thu dude cao nhat
15,22 mg/g. Tuy nhién, sau 90 phut, ham lugng
polysaccarit c6 xu huéng giam, diéu nay cb
thé giai thich ring tai thoi diém 90 phut la thoi
diém hoa tan polysaccarit bdo hoa nhiéu nhét.
Tiép tuc ting thoi gian chiét c6 thé khién
polysaccarit bi phan huy mét phan. Nghién ctu
cua Damaso & cs. (2020) cho thdy thoi gian
chiét 1a 120 phit d6i véi than sam xuyén da, két
qua chi ra thoi gian chiét polysaccarit ti ré
chiét nhanh hon tu than. Vi vay, trong nghién
ciu nay, ching t6i lya chon thoi gian chiét 6 90
phut dé chiét polysaccarit tit ré sim xuyén da.

3.1.5. Anh huéng nhiét dé chiét

Nhiét d6 12 mot trong cac yéu t6 anh hudng
rat 16n téi qua trinh chiét. Khi nhiét dé chiét
cang cao sé& lam cho d6 x6p cia nguyén liéu ting
1én (do nguyén liéu truong nd), giam do nhét va
hoat chat sé hoa tan dé hon vao dung méi. Tuy
nhién, nhiét do 124 mot yéu td c6 giéi han vi nhiét
dd qué cao c6 thé xay ra cac phan tng khong
can thiét nhu ting do tan ctia mot s6 tap chat,

khé khan cho quéa trinh loc, thic ddy cac bién
d61 hoa hoc lam chat lugng dich chiét bién déi
khong c6 1gi va 1am téng chi phi san xuét. Do dé
nghién cttu tién hanh cac thi nghiém khao sat &
nhiét d6 60°C, 70°C, 80°C va 90°C & néng do
ethanol 80%, ti 1& dung mdi chiét/nguyén liéu
15/1 (ml/g), xt ly séng siéu 4m trong 60 gidy,
thoi gian chiét 90 phuit. Két qua thu duge trinh
bay qua bang 5.

Theo bang 5, khi nhiét d6 ting thi ham
luong polysaccarit ting 1én ti 1& véi do cao cta
nhiét do. O nhiét d6 60°C cho ham ludng
polysaccarit 1a 14,12 mg/g, sau d6 khi tiang 1én
70°C cho ham lugng polysaccarit 1a 15,24 mg/g
va ham lugng polysaccarit dat dugc cao nhat khi
chiét 6 nhiét @6 80°C v6i ham lugng dat 16,06
mg/g. Pidu nay c6 thé duge giai thich 1a do trong
qua trinh chiét bang dung méi ethanol, khi ta
tang dan nhiét dolam cho doéng hoc cua qua
trinh chiét cling ting 1én va cic chat dudc chiét
ra khéi t& bao thuc vat t6t hon. Tuy nhién, khi
nhiét d6 cang ting, mot s6 chat c6 thé bi phan
hiy, ngoai ra khi nhiét d6 chiét cao hon nhiét do
s6i ctia ethanol sé& gdy trd ngai cho qua trinh
chiét, do vay lam gidm kha n#ng chiét tach.
Nghién ctu cta Damaso & cs. (2020) da xAc
dinh nhiét d6 chiét trén do6i tugng than sam
Xuyén D4 14 90°C. Theo nghién ctiu cia Nguyén
Van Binh & c¢s. (2018). nhiét d6 chiét
polysaccarit trong nam linh chi dé 1a 90°C. Su
khac nhau 6 day do khac nhau vat liéu, quy
trinh va dung méi st dung. Vi vay nhiét do 80°C
dugdc chon 1a nhiét dd thich hgp cho chiét cac
hoat chat trong sAm xuyén da.

Bang 4. Anh hudng ctia théi gian dén hiéu qua chiét polysaccarit tit ré sam xuyén da

Thoi gian (pht) 30

Ham lwong polysaccarit (mg/g ré) 12,42°

60 90 120
14,68° 15,222 15,182

Ghi chii: Céc gia tri trong cting mét hang c6 chi s6’ mii khac nhau thi c6 su khac nhau 6 mtic y nghia P = 0,05.

Bang 5. Anh huéng ctia nhiét dé dén hiéu qua chiét polysaccarit tit ré sim xuyén da

Nhiét @6 (°C) 60

Ham lwong polysaccarit (mg/g ré) 14,12°

70 80 90
15,24 16,06° 16,02°

Ghi chu: Céc gia tri trong ciing mét hang c6 chi s6 mii khac nhau thi ¢é su khac nhau 6 miic y nghia P = 0,05.
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3.2. Téi wu hoéa qua trinh tach chiét
polysaccarit tif ré sam Xuyén Da theo
phuong phap quy hoach bac hai

Trén co sé khdo sat cac yéu td anh hudng
dén diéu kién tach chiét, nhiing yéu t& anh
hudng manh dén qua trinh chiét tach bao gém
néng do dung méi, ti 1é dung méi/nguyén liéu va
thoi gian siéu Am. Phuong phap bé mit dap tng
theo thiét k& thi nghiém ctia Box-Behnken véi ba
bién ba cap d6 dudc st dung cho nghién citu. Cac
s6 liéu duge xt 1y trén phan mém Design-Expert
7 (Stat-Ease Inc, Minneapolis, USA) ANOVA
dugde ding dé danh cac thong s6 thong keé.

Thi nghiém t61 uu héa quéa trinh chiét suat
polysaccarit tit r& sam Xuyén Da dugc thiét ké
thti nghiém bang mo6 hinh Box-Behnken véi 17
don vi thi nghiém va 3 1an lap lai véi cac bién
dugc lya chon. Cac nhan t6 dude tdi uu bao gbm
noéng do ethanol (X1) é mic (-1, 0, +1) tuong Gng
(70%, 80%, 90%); ti 1& dung moéi/nguyén liéu

(X2) 6 miic (-1, 0, +1) 1a (10 ml/g, 15 ml/g, 20
ml/g) va thdi gian siéu am (X3) ¢ mtc (-1, 0, +1)
la (30 giay, 60 gidy, 90 gidy).

Ap dung phuong phap phan tich hdi quy céc
s6 liéu thuc nghiém, thu dugc mé hinh da thiic
bac hai thé hién ham lugng polysaccarit tong s6:

Y =+ 16,06 + 0,62*A + 0,23*B + 0,48*C +
0,43*A*B + 0,07*A*C + 0,7*B*C - 2,1*A% —
1,77%B% - 0,24%C?

Trong dé: Y 1a ham lugng polysaccarit téng
s6 trong dich chiét thu dugc; cac gia tri A, B, C
lan lugt 1a cac gia tri ctia cac yéu t6 néng do
dung moi, ti 1é dung méi/nguyén liéu va thoi
gian siéu am.

Phan tich ANOVA dudc st dung dé danh
gia moé hinh, ti dé cho biét tuong tac giiia cac
yéu t6 anh hudng dén ham lugng polysaccarit.
Két qua phan tich ANOVA dudc thé hién qua
bang 7.

Bang 6. Ma tran thyc nghiém Box-Behnken ba y&u t6 va ham lugng polysaccarit tong soé

tit ré sam Xuyén Da trong cac diéu kién tach chiét khac nhau

™ Bién thuc Ham lwong polysaccarit tf)ng sb (mg/g
A - ethanol B-DM/NL C-TG siéu am nguyén liéu re)

1 70 10 60 11,79

2 90 10 60 11,96

3 70 20 60 11,55

4 90 20 60 13,44

5 70 15 30 12,64

6 90 15 30 13,93

7 70 15 90 13,36

8 90 15 90 14,93

9 80 10 30 14,06

10 80 20 30 12,96

11 80 10 90 13,72

12 80 20 90 14,93

13 80 15 60 16,07

14 80 15 60 16,06

15 80 15 60 16,07

16 80 15 60 16,05

17 80 15 60 16,05

Ghi chii: A: Nong do dung moi ethanol (%); B: Ti 16 giita thé tich dung moi/nguyén liéu (ml/g); C: Thoi gian siéu

am (gidy).
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Bang 7. Phan tich phuong sai ANOVA
ctia mo6 hinh tach chiét dich tit ré sam xuyén da

Ngudn Chuan F Gia tri P
Model 218,95 <0,0001
Lack of Fit 502,08 0,09
R? 0,9642

Chuii thich: Chuan F: Chuén Fisher;“Lack of Fit”: Chudn d4nh gia do
khéng tuong thich ctia mé hinh vdi thuc nghiém. R?: Hé s6 hoi quy
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Ghi chi: (a): M6 hinh tuong tic giiia néng dé ethanol va ti 16 DM/NL (thdi gian siéu am dugc giit ¢ miic trung
binh); (b): M6 hinh tuong tac giiia néng do ethanol va thoi gian siéu 4m (ti 16 DM/NL giit § miic trung binh),
(c): M6 hinh tuong tac thoi gian siéu 4m va ti 16 DM/NL (noéng dé ethanol giit ¢ miic trung binh).

Hinh 1. Bé mat dap tng ham lugng polysaccarit

Kiém tra su c6 y nghia va su tuong thich mo hinh duge lya chon c6 ¥ nghia. Hé s6 héi quy
cia md hinh duge tién hanh bang phan tich  R?=0,9642. Két qua nay cho thay c6 96,42% s6
bang 8, phan tich ANOVA ta thdy gia tri x4c  liéu thuc nghiém tucng thich véi s6 liéu tién
suat ctia mé hinh P-value < 0,0001 < 0,05 do d6 doan ctia md hinh.
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St dung phuong phép ham ky vong dé téi
uu ham lugng polysaccarit thu dugde tt dich
chiét ré sam Xuyén P4 biang phan mém Design-
Expert (DX 7.1.5). Trong d6, phucng 4n t6t nhat
dé cuc dai ham muc tiéu la: ethanol 81,56%, ti 1é
dung méi chiét/nguyén liéu 15,33 ml/g ré, thoi
gian siéu 4m 64,67 gidy. Khi d6 ham lugng
polysaccarit dat dudc trong cac diéu kién trén
theo tinh toan 1a 16,1948 mg/g ré (hinh 2) két
qua nay c6 do tuong thich cao so véi két qua
kiém tra bang thuc nghiém. Két qua dudc trinh
bay & hinh 2.

3.3. Panh gia hoat tinh sinh hoc
3.3.1. Kh4 ning khang khuan

Kha niéng khang khudn ciaa cao chiét

polysaccarit téng s6 tir ré sdm Xuyén Da dude
thé hién & bang 8. K&t qua cho thay cao chiét
ti ré sam Xuyén D4 c6 kha ning tic ché sinh
trudng cac chung vi khudn giy bénh nhung
khong manh (dudng kinh vong khang khuén
<10mm). T bang 8 ta thiy kha ning khang
khuén tit cao chiét polysaccarit tong so tit ré
sam Xuyén D4 khong cao, v6i 04 ching vi sinh
vat kiém dinh 14 Pseudomonas spp., Bacillus
Shigella
aureus K c6 dudng kinh vong khang khudn nhé
hon 10mm. D6&i v6i 03 chung kiém dinh la
Salmonella spp.,
Staphylococcus aureus c¢6 duong kinh vong

subtilis, flexneri, Staphylococcus

Escherichia coli,

khang khuén 16n hon 10mm nhung ciing khéng
16n hon 20mm.

L

70.00 90.00 10.00

ethanol = 81.56

DM/NL =15.33

_ "L
20.00 30.00 90.00

TG Sieu am = 64.67

Desirability = 1.000

11.55 16.07

Polysaccharide = 16.1948

Hinh 2. Ham ky vong va diéu kién t6i vu ham lugng polysaccarit

Bang 8. Kha nang khang khuén cua cao chiét polysaccarit tong sé

tir ré sam Xuyén Pa (mm)

Chaing vi khuan khao sat

DPuwong kinh vong khang khuan (mm)

Staphylococcus aureus K
Staphylococcus aureus
Shigella flexneri

Bacillus subtilis
Escherichia coli
Pseudomonas spp.

Salmonella spp.

8,01 £0,38
18,06 = 0,81
8,03 £ 0,41
6,84 + 0,47
15,33 +£0,76
9,39 + 0,38

10,13 £ 0,47
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Bang 9. Hoat tinh khang oxy hoa cta dich chiét polysaccarit tong sé

cua ré sim xuyén da

Mau

Dich chiét tdng tir r& Sam Xuyén Pa

ICs0 (Hg/ml)

168,94 £ 05,28

Bang 10. K&t qua danh gia kha ning chéng viém

. ~ n* A A A 2
cua polysaccarit tong s6 trong ré sim xuyén da

Néng do6 cao chiét

Hiéu suét &c ché sy bién tinh BSA (%)

Néng d6 diclofenac,

(ug/ml) Cao chiét tiv ré Diclofenac Prednisolon prednisolon (ug/ml)
0,78125 28,31° + 1,04 48,11% £ 0,54 49,61% £ 0,54 100

1,5625 33,76° + 1,06 58,69° + 0,63 60,29° + 0,64 200

3,125 50,04° + 2,03 68,11° + 0,61 69,74° + 0,47 400

6,350 71,14% £ 2,81 84,537+ 0,91 91,04° + 1,53 800

Ghi chii: Céc gia tri c6 cac chit cai theo sau khic nhau trong cting moét hang thi khéac biét c6 y nghia théng ké 6

mtic y nghia P = 0,05.

3.3.2. Danh gia hoat tinh khang oxy hoa
ctia dich chiét polysaccarit tong s6

Hoat tinh khang oxy hoa ctia dich chiét
polysaccarit tong s6 cia ré sdm Xuyén Da thé
hién 6 bang 9.

Ch4t c6 hoat tinh khang oxy héa sé nhuong
dién ti cho goc tu do DPPH dé 5tao thanh phan
tt DPPH bén va mit di mau tim dic trung ban
dau. Két qua hoat tinh khang oxy héa bang
phuong phap danh bét géc tu do DPPH cua cao
ethanol va gia tri IC;,. Nghién ctiu ciia Praveen
& cs. (2014) cho thay dich chiét ré sdm Xuyén
D4 tit An Do cho IC,, 1a 37,5 pg/ml. Didu nay c6
thé dugc giai thich bdi ré sdm Xuyén Da gitia
cac nghién ctiu c6 s6 tudi khac nhau.

3.3.3. Danh gia kha ning chéng viém

Két qua danh gia kha ning chéng viém cta
polysaccarit téng s6 trong ré sdm Xuyén Da
dudc thé hién & bang 10.

Phan tich két qua thu duge trong diy néng
d6 khao sat cho thay, prednisolone (thudc khang
viém corticoid) va diclofenac (NSAIDs) 14 hai
chat thé hién kha nang tc ché bién tinh protein
cao nhat xét ¢ néng dd 800 pg/ml tuong ting la
91,04% va 84,53%. Két qua cho thay kha nang
tic ché& su bién tinh BSA cua polysaccarit chiét
ti ré sam sam Xuyén Da yéu hon va
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prednisolon dugc st dung nhu déi chting duong.
Kha ning tc ché su bién tinh BSA cua
polysaccarit tong s6 trong ré sim Xuyén D4 ti 16
thuan véi nong d6, ting ti 28,31% ¢ nong do
0,78125 pg/ml 1én 71,14% & nong d6 6,35 pg/ml

4. KET LUAN

Trong nghién ctu nay thdi gian xt 1y séng
siéu am, néng d0 dung moi, ti 1é dung
moi/nguyén liéu, thoi gian, nhiét do chiét anh
hudng t6i qua trinh tach chiét polysaccarit ti ré
sam Xuyén Da cho két qua tuong tng: 60 giay,
ethanol 80% (v/v), 15/1 (ml/g), 90 phut va 80°C.
Da tim dugc diéu kién t6i uu qua trinh tach
chiét polysaccarit tit r& sam xuyén da: néng do
ethanol 81,56%, ti 1&é dung méi/nguyén liéu la
15,33/1 (ml/g), thoi gian siéu Am 1a 64,67, thoi
gian chiét 90 phit. Trong diéu kién nay ham
luong polysaccarit téng s6 chiét dat 16,1948
mg/g nguyén liéu ré cdy sam xuyén da. Dich
chiét sau téi uu ti ré sdm Xuyén Da c6 kha
ning tc ché sinh trudng cic chung vi khuén gay
bénh nhung khong manh, c¢6 gia tri IC;, =
168,94 + 5,28 (ug/ml) khi danh gia hoat tinh
khang oxy héa, khang viém cta dich chiét thap
hon diclofenac, prednisolon kh4a nhiéu. Két qua
nay sé tao cd sé cho viéc chiét hoat chit khac
cho cac nghién ciu sau nay.
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LOI CAM ON

Két qua nghién ctu 14 san phdm caa du an
tinh Thai Nguyén “Xay dung mé hinh tao san
phdm hé trg stc khoé tiu sidm Xuyén Da
(Myxopyrum smilacifolium) trén dia ban tinh
Thai Nguyén”, ma s6 DACN.09/2019 thoi gian
thuc hién ti 2019-2021, nhém téac gia xin tran
trong cam on sé KH&CN tinh Thai Nguyén da
tao diéu kién hd trg kinh phi dé nhém tac gia
thuc hién thanh cdng nghién cu nay.
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