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widely grown in Vietnam and is often used sofar to promote human
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from leaves and roots of P. fruticosa and evaluated the biological

KEYWORDS effects, the saponin extractior_1 efficien_cy is highly _depen_dent on the
method and the source material. In this study, we investigated some

Extract factors such as solvent concentration, solvent ratio, time and
DPPH temperature affecting the extraction efficiency of total saponins from P.
P. fruticosa Fru_ticpsa planteq in Thai Nguyen province and evaluation_ of
. antioxidant capacity of the extracts. The results show that: The optimal
Saponin extraction condition is methanol solvent, the material/solvent ratio is
Solvents 1:12, extraction within 4 hours at 70°C by heating stirring method. The

leaf extract was determined by spectrophotometric method, with
saponin content of 8.12 £ 0.59 mg/ml. The ICso value of the saponin
extract from was 17.14 pg/ml.
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Ngay nhan bai: 01/4/2023 Dinh lang (Polyscias fruticosa (L.) Harms) thugc ho Araliaceae, dugc
trong rong rdi khap Viét Nam va thuong dugc dung trong mat so bai

Ngay hoan thign: 13/6/2023 thuéc dan gian nham tang cuong suac khoe cho con ngudi. Thanh phan

Ngay ding: 13/6/2023 dugc lidu chinh trong cdy dinh ling 1a cac hop chit saponin
triterpenoid. Mac du di c6 mot sé nghién ciru tach chiét saponin tir 14,

TU KHOA ré cay dinh lang va danh gia tic dung sinh hoc, tuy nhién hiéu Sut
- tach chiét phu thuoc nhiéu vao phuong phap va nguon vat liéu. Trong

Dich chiet nghién ctu nay, ching tdi tién hanh khao sat mot sb yéu té nhu
DPPH phuong phép chiét, ndng do, ti 1é dung moi, thoi gian va nhiét d¢ anh
Dung moi hudng _dén higu qua tach chiét saponin tong s tir 14 cay dinh lang thu
o thap tai tinh Thai Nguyén va danh gia kha nang chong oxy hoa trong
Binh lang 1a nho dich chiét thu duoc. K&t qua cho thay, didu kién tach chiét téi wu la st
Saponin dung dung mdi methanol, ti 1& nguyén liéu/dung mai 1a 1:12, tach chiét

trong vong 4 gio tai nhiét d6 70°C bang phwong phap khudy tron gia
nhiét. Dich chiét 14 dugc xac dinh bang phuong phap quang pho, ham
lugng saponin 1a 8,12 + 0,59 mg/ml c6 kha nang khang oxy hoa cao,
gia tri ICso cua dich chiét saponin dat 17,14 pg/ml.
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1. Giéi thigu

Dinh ling (Polyscias fruticosa (L.) Harms) thuoc ho Araliaceae, la cly trong phan b rong réi
& nhiéu nuéc trén thé gisi, trong d6 c6 Viét Nam [1]. i tir lau dinh lang dwoc sir dung trong
nhiéu bai thudc hd trg sic khoe cho con ngudi nhu ting cuong luu thong khi huyét, giam dau
thap khép, kich thich tiéu hoa, giai doc, khang khuan, tiéu viém, giam stress, chéng oxy héa, ha
duong huyét va bao vé gan,... [2]-[9]. O Viét Nam, y hoc ¢o truyén da ghi nhan 14 cay dinh lang
c6 tac dung hd tro diéu tri cac bénh thodi hda than kinh nhu Parkinson, Alzheimer, cai thién cac
triéu chirng run tay chan, mat ngu, suy nhugc than kinh [5]-[8]. Ngay tur thap nién 70, cac nha
khoa hoc da nghién ctru vé thanh phan hda hoc va mét sé tac dung sinh hoc cua dich chiét tir ré
cdy dinh lang [1], [3]. Trong dinh lang c6 cac loai alkaloid, glycoside, saponin, flavonoid, tannin,
vitamin B1, amino acid nhu methionine, lycine, cysteine,... [3]. Trong d6, n6i bat & hop Chét
saponin triterpenoid Ia thanh phan héa hoc chinh dwgc tim thay trong 14 va ré [1], [10]. Nhiéu nha
khoa hoc da tim cach tach chiét hop chit nay dé nghién ciru tc dung sinh hoc cua ching. Cho téi
nay da c6 12 loai saponin durgc phan lap tir 14 va ré ctia cdy dinh ling da duoc bdo cao [10], [11].

Hién nay, xu huéng sir dung dich chiét saponin tong sé tir dinh ling dang dwoc quan tam vi
rit ngan thoi gian va lam giam chi phi. Tuy nhién, ham luong va hiéu qua tach chiét saponin
khong chi phu thudc vao loai vat lieu ma con phu thudc nhiéu vao quy trinh tach chlet [12]-[16].
Pé xac dinh duoc cac yéu to anh hudng dén hiéu qua tach chiét saponin tong sb, trong nghién
ctru ndy, chdng tdi tién hanh nghién cau anh huong cia Jphuong phap chiét, nong do  dung mai, ty
1€ nguyén liéu va dung moi, nhi¢t do va thoi gian chiét dén ham lugng saponin tong sb. Bong
thoi nghién ctu tién hanh danh gia kha nang chdng oxy héa tir dich chiét thu duoc cua la cly
dinh lang 14 nho (Polyscias fruticosa (L.) Harms) trong tai Thai Nguyén.
2. Phuwong phap nghién ciru
2.1. Vit ligu nghién ciru

Cay dinh liang 14 nho 4 nam tudi dugc thu thap tai xd Van Ling, huyén Dong Hy, tinh Thai
Nguyén. Phuong phap 14y mau dugc tién hanh theo Nguyén Thi Thu Huong va cong su (2020),
1a cay dinh ling khoe manh, khong sau bénh duoc hai khi troi mét cho vao tii mang vé phong thi
nghiém tién hanh phan tich [6].
2.2. Phwong phdp nghién ciru
2.2.1. Chudn bj mau

L4 dinh lang sau khi rira sach duoc sdy khd & 45°C dén khéi luong khong doi, nghién nho va
boc kin bao quan & 4°C phuc vu cho nghién cu.
2.2.2. Chiét mdu va xdc dinh c&c yéu té téi wu dén hiéu qud trich ly saponin tong sé

Can chinh xé&c 5g nguyén liéu cho vao binh tam giéc 250 ml ¢6 dung mdi chiét da chuan bi sin. Bé
xac dinh phuong phap trich ly thich hop, thi nghiém tién hanh khao sat cac yéu t6 bao gom:

- Anh huong cia phuong phap chiét

M3u duoc chiét bang cac phuong phap khac nhau nhu: chiét cach thuy, chiét siéu am, chiét
sohlex, khudy gia nhiét va chiét & nhiét d6 thuong. Mau duogc chiét trong dung mdi methanol &
60°C str dung voi ty 1é mau/dung mai la 1/12. Sau 4 gio tién hanh xac dinh ham lugng saponin
téng sb.

- Anh huéng cia dung méi chiét

Sau khi x4c dinh duoc phuong phap chiét phi hop, tién hanh thir nghiém mot s loai dung
méi khac nhau nhu: nuée, ethanol, methanol, aceton, chloroform dén hiéu qua chiét. Thi nghiém
duoc tién hanh ¢ 60°C, thoi gian chiét 4 gio véi ty 1é mau/dung mai la 1/12.

- Anh huéng cia ty 1& mau/dung moi

Dung méi cho hiéu qua tach chiét tét nhat duoc lya chon dé tién hanh danh gia anh hudng cia
ty 1& nguyén liéu/dung méi (NL/DM) dén hiéu suat trich ly saponin. Thi nghiém tién hanh theo ty
16 NL/DM: 1:5; 1:8; 1:10, 1:12, 1:14, 1:16, 1:20. Thoi gian chiét mau 4 gio & 60°C.
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- Anh huéng cua thoi gian chiét

Dé xac dinh thoi gian chiét thich hop, mau dugc chiét & khoang thoi gian khac nhau: 2h,
2h30, 3h, 3h30, 4h, 4h30, 5h ¢ 60°C dua trén phuong phap chiét, thoi gian va ty I¢ NL/DM dugc
xac dinh & céc thi nghiém trude do.

- Anh huong cua nhiét do chiét

Nhiét do trich ly duoc thir nghiém ¢ 40, 50, 60 va 70°C.

Cac thi nghiém duoc bé tri tuan tu, két qua o thi nghiém trude 1am co so dé bé tri thi nghiém
tiép theo. Céc thi nghiém duoc tién hanh lap lai 3 lan. Ham luong saponin tong sé trong dich
chiét (mg/ml) duoc xac dinh dua trén dudng chuan voi chat chuan 1a axit oleanolic (Hinh 1).
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2.2.3. Phurong phdp xdc dinh ham lrong saponin tong

Ham lugng saponin téng sé duoc xéac dinh theo phuong phap cua Gao va cong su (2001) [7]
¢6 mot sé diéu chinh: Hat chinh xac 0,2 ml mau cho vao dng nghiém sau do b6 sung thém 0,2 ml
dung dich vanillin-axit acetic (5%) va 1,2 ml axit percloric, lic déu va dun & nhiét do 70°C trong
20 phat. Tiép dén, dung dich duoc lam lanh nhanh va bé sung thém dung dich axit acetic dén
vach 5 ml. Dich chiét duoc do quang phd ¢ buéc séng 548 nm bang may do UV-Vis. Ham luong
saponin téng sé duoc xac dinh dua trén duong chuin duoc xay dung véi chat chudn 1A axit
oleanolic. Ham Iugng saponin (X) tinh theo cong thurc dudi day:

X =107(-3) * (y-0.0017)/0.0061 * K * V/W (1)

Trong dé: X 1a tdng ham luong saponin (mg/ml), V 1 téng thé tich dich chiét (ml), W 1a khdi
lwong mau da sdy kho (g), y 1a do hap thy, K 1a d pha loang.
2.2.4. Panh gid hoat tinh chong oxy hoa tir dich chiét

Kha ning khang oxy hoa cua dich chiét saponin tong s dugc tién hanh theo Seo va cong su
(2014) [15]. 5 ml mau dich chiét (0,1 g DW/mI) va 5 ml dung dich axit ascoribic (0,5 mg/ml)
duoc hoa véi 1 ml dung dich DPPH (2,2-diphenyl-1-picrylhydrazyl, 0,1 mM). Hon hop phan ¢ng
dugc u trong t6i 60 phit & 25°C. D6 hap thu duoc do & bude song 517 nm bang may do UV-Vis,
sir dung methanol 1am ddi chiing. Kha ning bit gc tw do DPPH cua chit khang oxy héa duoc
biéu dién théng qua phan tram tc ché (IC%) tinh theo cdng thic:

IC% = (A.- A.)/A, x 100 (2)
Trong d6: A,: Gia tri mat d6 quang cia mau tring - ddi chiing
A, Gia tri mat do quang cua mau thur.

Hiéu qua chéng oxy héa cua dich chiét duoc tinh tai gia tri dich chiét c6 thé wc ché 50%
(ICs,) cac gbc tu do cua thude thir va so sénh vaéi gia tri ICs, cua axit ascoribic.
2.2.5. Xir Iy sé lidu

S ligu dugc xur ly bang Excell va phan tich phuong sai (ANOVA) bang phan mém SPSS
(version 20).
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3. Két qua va ban luan
3.1. Anh hwong ciia phwong phdp dén kha nang tach chiét saponin téng sé

7 Két qua anh huong cua phuong phéap dén kha nang chiét saponin tong so tir 1a dinh ldng duoc
thé hién ¢ hinh 2. Két qua nghién ctu cho thay, phuong phap chiét c6 anh huong rat 16n dén kha
nang trich ly saponin.
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Hinh 2. Anh huong Cua phiong phap thét khdc nhau dén kha néng trich ly saponin ti I dinh lang. Ham heong
saponin tong sé duoc do sau 4h chiét ¢ 60°C trong dung moi methanol vdi ty I¢ nguyén ligu/dung moi 1/12
(Ghicha: a, b, ¢, d, e: swsai khac giira cac cong theic thi nghiém ¢ gia tri P<0,05 trong so sanh Duncan).

Khi chiét & nhiét do thuong ham luong saponin tong sb dat thip nhat (dat 1,24 mg/ml). Két
qua chiét ¢ nhiét do thuong hoan toan phu hop vi trong phuong phép nay kha ning tiép Xuc caa
nguyén ligu va dung mai it, nhi¢t do thip ciing khong tao ra cac chuyen dong vat ly cua cau tu
trong dung moi. O phuong phép chiét cach thuy, ham lwong tach chiét saponin thu dugc dat 5,76
mg/ml. Didu ndy cé thé do khi nhiét do ting, van téc chuyén dong cua cac ciu tir cling ting 1én,
tao nén kha ning tiép xic gitra dung mdi va nguyén liéu tot hon nén hiéu qua chiét ciing ting so
v6i diéu kién nhigt do thuong. Ham luong saponin tong s6 thu dugc dat 4,78 mg/ml khi chiét
bang phuong phép sohlex. Nguyén nhan ham lugng saponin téng sb thu duoc thap hon co thé do
dung moi khong tlep xuc truc tlep vé6i nguyeén licu dan dén viéc hiéu qua tach chiét chua cao.
Phuong phap chiét siéu &m cho két qua kha thip, ham luong saponin tong sé chi dat 3,4 mg/ml.
Hiéu qua chiét thu dugc cao nhat & phwong phap khudy gia nhiét (dat 7,73 mg/ml). Khuay tron
két hop véi nhiét do cao 1a yéu t6 thuan loi dé nguyén lidu cd thé tiép xdc voi dung méi nhiéu
nhét. Két qua nay ciing pht hop véi nghién ciru cia Lé Trung Khoang va cong su (2022) [12],
Nguyén Thi Ngoc Thiy va cong su (2020) [13].

3.2. Anh hwong ciia dung méi dén khd néng tich chiét saponin

I I I

Nuge Ethann\ Methanol Chlorofom Aceton

8

Ham lugng saponin tng s6 (mg/ml)

Hinh 3. Anh huong ciia dung méi dén kha néng tach chiét saponin tir la dinh ldng. Ham heong saponin tong
So durgc tach chiét bang phwong phdp khuay gia nhiét sau 4h ¢ 60°C vai ty Ié nguyén ligu/dung mbi 1/12
(Ghichu: a, b, ¢, d, e: s sai khac giza cac cong thic thi nghiém ¢ gié tri P<0,05 trong so sanh Duncan)

Két qua khao sat anh huong ciia dung méi dén kha nang tach chiét saponin tir 14 dinh ling
duoc trinh bay ¢ hinh 3.

Két qua nghién cau cho thay, ham lwong saponin tong sé thu duoc cao nhat (7,33 mg/ml) khi
tach chiét & dung mdi methanol, tiép dén 1a nuéc (5,76 mg/ml), chloroform (4,48 mg/l) va
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acetone (1,63 mg/ml). Su khéc biét vé ham luong saponin tong sb c6 thé dugc ly giai do tinh chat
phéan cuc cua cac dung moéi khac nhau. Nudc va methanol 1a cac dung méi c6 d6 phan cuc manh
hon cac dung méi con lai, vi vay d& dang hoa tan cac hop chat saponin. Tur két qua ¢ hinh 2 va 3
chung té methanol 1a dung méi cho hiéu qua trich ly saponic tot nhét tir 14 cay dinh lang. Két qua
nay cling dugc ching minh ¢ cac nghién ctru trude d6 [16], [18].

3.3. Anh hwong ciia ti 1¢ nguyén liéu/dung méi methanol dén khd nding tich chiét saponin

Két qua khao sat anh huong cua ti 18 nguyén liéu/dung moi methanol (NL/DM) dén kha niang
tach chiét saponin tir 14 dinh lang cho thay, khi tang ti 16 NL/DM tir 1/5 dén 1/12 thi hiéu suét trich ly
tang 1én tir 1,44 dén 7,53 mg/ml. Trong do, ty 16 NL/DM=1/12 cho hiéu qua tach chiét tot nhat, ham
luong saponin dat 7,53 mg/ml. Diéu ndy cd thé giai thich do luong dung mai cang Ién thi kha niang
tham thiu vao nguyén liéu va kha nang hoa tan cac hop chat vao dung moi sé tang 1én lam ting toc do
khuéch tan va hiéu suét trich ly, tang gia tri mat do quang. Tuy nhién, gia tri mat do quang giam
xudng khi ti 1é NL/DM=>1/14 (Hinh 4) do saponin sau khi chiét bj pha loéng trong dung dich.

7,532
= ¢ 6,04
?i / 5,76¢
. ,
g
g ° 3,99¢ .
g a 3,40
g 3 222f
o o 1,448
.
g 0
5 1:5 1:14 1:20

Ty 12 NL:DM

Hinh 4. A’nfz huong cua ti I¢ nguyén liéu: dung moi methanol aén kha nang tach chiét saponin. Ham
lwong saponin téng so duwgc tach chiét bang phwong phdp khuay gia nhiét trong dung moi methanol sau 4h
¢ 60°C.

(Ghicha: a, b, ¢, d, e: swsai khac giira cac cong thec thi nghiém ¢ gia tri P<0,05 trong so sanh Duncan).

3.4. Anh hwong ciia thoi gian dén khd nding tdch chiét saponin

Két qua khao sat anh huong cua thoi gian dén kha niang tach chiét saponin tir 14 dinh ling
dugc trinh bay ¢ hinh 5.

=]
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Thoi gian
Hinh 5. Anh huong ciia thoi gian dén kha néng tach chiét saponin. Ham hrong saponin tong sé duroc tach
chiet bang phurong phdap khuay gia nhiét ¢ 60°C trong dung mdi methanol véi ty I¢ nguyén ligu/dung méi 1/12
(Ghicha: a, b, ¢, d, e: sw sai khac giira cac cdng theic thi nghiém ¢ gié tri P<0,05 trong so sanh Duncan).
Thoi gian chiét 1a yéu té anh huong 16n dén hiéu suét tach chiét. Thoi gian cang dai thi luong
chat tan trich ly ra mdi truong cang tang. Két qua thu dugc trong hinh 5 cho thay, ham lwong
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saponin tong s6 ¢6 xu hudng tang dan tir 1,43 dén 7,73 mg/ml khi tang thoi gian chiét tir 2h dén
4h. Tuy nhién, khi tiép tuc tang thoi gian thi ham lugng saponin téng 50 giam. Diéu nay c6 thé
duoc ly giai 1a do saponin 1a mot chat kém bén va c6 thé bi phan hay néu thoi gian trich ly qué
dai. Két qua nghién ctru ciia ching t6i tuong tu Vi bao cao cua Tran Bao Huy va cong su (2019)
[16] Kkhi trich ly saponin tir loai Pseuderanthemum palatiferum (Nees) Radik, twong tu véi nghién
ciru ciia Nguyén Hoang Anh va cong su (2020) trong nghién ctu trich ly saponin tir dang sam
bang phuong phap trich ly hd tro enzyme [17]. Tir két qua nghién ciru trén cho thay, thoi gian
chiét 1a 4 gio cho hiéu qua trich ly saponin cao nhat.

3.5. Anh hwong cia nhiét dé dén khd néng tach chiét saponin

Két qua nghién ctru anh huong cua nhiét d6 dén kha ning tach chiét saponin cho thay nhiét do
¢6 anh hudong dang ké dén hiéu suét trich ly (Hinh 6). O 40°C, ham lugng saponin thu duoc chi
dat 2,02 mg/ml. Ham lugng saponin duogc trich ly tang dan khi tang nhiét do tur 40°C dén 70°C.
Ham lwong saponin cao nhat (8,12 mg/ml) thu dwoc khi mau duoc chiét ¢ 70°C sau 4h.

9 8,128
Z 8
‘g; 7 6,165
5 6
= 4,78
g s
8 4
@
o 2,02¢
E 2
=
,EE 0
40°C 50°C 60°C 70°C
Nhiét do

Hinh 6. Anh hwéng cua nhiét d¢ dén kha nang tich chiét saponin. Ham lwong saponin tong sé duroc tach
chiét sau 4h bang phieong phdp khudy gia nhiét & 60°C trong dung moi methanol véi ty I1é nguyén
lieu/dung méi 1/12
(Ghichu: a, b, ¢, d, e: sw sai khac giira cac cong thec thi nghiém ¢ gia tri P<0,05 trong so sanh Duncan).

3.6. Hogt tinh chéng oxy héa ter dich chiét saponin tir dinh ling
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Hinh 7. Méi twong quan giira hogt tinh irc ché géc tir do va néng dé dich chiét saponin

Hoat tinh chéng oxy héa cua dich chiét saponin tong s6 dwoc danh gia qua kha ning khir gbc
ty do DPPH (2,2-diphenyl-1-picrylhydrazyl) va duoc thé hién qua gia tri 1Cso. Gia tri ICso cang
thap s& c6 hoat tinh chong oxy héa cang cao va nguoc lai. Két qua nghién ctru ¢ hinh 7 va 8 cho
thdy, mac du dich chiét saponin tong sé tir dinh lang co gia tri ICso (17,14 pg/ml ) cao hon so véi
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axit ascorbic (ICso= 13,03 pg/ml) nhung van thé hién kha ning chéng oxy hoéa rd rét so véi cac
két qua nghién ciru trude d6 cua Nguyn Ngoc Quyva cong su (2019, 2020) khi nghién ctu kha
ning chdng oxy hoa cua dich chiét tir 1a va ré cay dinh ling thu duoc gia tri ICs, lan luot dat
73,54 pg/ml va 96,14 pg/ml [19], [20].
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Hinh 8. Méi twong quan hoat déng i:c ché goc tw do va nong dg axit ascrobic

4. Két luan

Tir két qua nghién ciiu cho thay kha ning tach chiét saponin tir 1a dinh lang hiéu qua nhat voi
dung moi la methanql, ti 1€ nguyén liéu/dung moi la 1/12, thoi gian chiét 1a 4 gio va nhiét do trich
ly 14 70°C. Dich chiét thu dugc ¢6 ham lugng saponin ¢ 1& dinh 1a 8,12 mg/ml va c6 kha nang
khang oxy hoa cao, gia tri ICso dat 17,14 pg/ml.
Loi cam on

Nhom tac gia xin chan thanh cam on B Giao duc va Dao tao da cap kinh phi cho nghién ctu
théng qua dé tai ma s6 CT2020.03.DTN-07.
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