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TOM TAT

Cay kim tién thao 1a mot loai dugc lidu chira nhiéu hop chat sinh hoc gia tri, trong d6 saponin la
nhom chat tu nhién c6 hoat tinh phong pha va tiém nang tmg dung rong rii. Nghién ctru nay nham xac
dinh thong sb anh huong dén hiéu qua thu nhan saponin thong qua cac phwong phap trich ly ran — long
(SLE) va trich ly ¢6 hd tro ciia vi song (MAE). Sau dé, qua trinh t6i wu hoa diéu kién trich ly duoc thuc
hién bang phuong phap bé mat dap tmg (RSM) dong thoi danh gia hoat tinh khang khuan cia dich chiét
giau saponin. Két qua thu nhan duoc ¢ phuong phap MAE cho hiéu qua cao hon so v6i SLE nén tién
hanh téi wru hoa cac diéu kién trich ly cia MAE, tai diéu kién l1an luot 1a ty 1¢ nguyén liéu/dung méi la
1/21,47 (w/v), cong suat vi song 1a 318,92 W trong thoi gian vi song 1a 65,76 gidy thu dwoc ham luong
79,32 mg OAE/gCK. Dich chiét giau saponin tir D. styracifolium thé hién kha nang khang khudn dang
ké dbi vai Staphylococcus aureus va Escherichia coli, dugc danh gia bang phwong phap khuéch tan
trén dia thach. Khi tang nong d¢ tir 100 pg/mL dén 300 pg/mL, kha niang khang khudn cua saponin tir
dich trich tang dan theo v&i duong kinh 1an lugt dat 20,48 + 0,39 mm, 22,92 + 0,06 mm, 24,36 + 0,10
mm d6i v6i S. aureus va co vong khang 1a 16,33 + 0,28 mm, 18,40 £ 0,25 mm, 19,94 + 0,32 mm tuong
g vdi E. coli. Tir d6, cac két qua nghién ctru s& 1am co sé xac dinh tiém ning ing dung cta dich chiét
trong thuc pham chirc nang va dugc pham.

Tir khéa: Desmodium styracifolium, khang khuan, saponin, trich ly hd tro vi song, trich ly rén — long.
1. MO DAU

Kim tién thao (Desmodium styracifolium) thudc ho Dau (Fabaceae), duge ding phd bién trong
Do6ng y nho ham lwong hoat chit sinh hoc phong pha va dic tinh sinh 1y cao, mang lai nhiéu loi ich nhu
loi tiéu, khang khudn, khang viém, hd trg diéu tri soi than (thudc tri soi than kim tién thiao OPC), ha
huyét 4p va giam bénh gan & mét [1, 2]. Thanh phan héa hoc chinh cta kim tién thao gdm flavonoid,
polysaccharide, alkaloid, saponin [3]. Trong d6, saponin la nhém hoat chat ndi bat voi nhiéu cong dung
nhu kha ning khang khuén, chong oxy hoa, khang viém, hd trg didu hoa cai thién chirc ning gan than
[4, 5]. Nho nhitng dac tinh nay, kim tién thao khong chi c6 co so khoa hoc dé ung dung cai thién cac
bénh vé hé tiét nigu, gan mat va tiéu duong [6, 7], ma con gop phan khing dinh tiém ning cua loai thao
dugc nay nhu ngudn nguyén lidu tu nhién giau saponin c6 gia tri sinh hoc cao.

Saponin hay saponosid 1a nhom glycosid c6 mat pho bién trong thé gi6i thuc vat, co dic tinh cau
trac ludng cyc gdm phan ky nudce (aglycon) va phan wa nude (chudi duong). Nho do, saponin thé hién
da dang hoat tinh sinh hoc bao gom kha nang e ché vi sinh vat, khang oxy hoa, chéng viém, khang
nam, ha duong huyét va diéu hoa mién dich. O pham vi thé gidi, cic nghién ctru di chimg minh saponin
co tiém nang khai thac trong cac linh vuc y dugc, thue phdm chiic ning va bao quan thyc pham. Cu thé,
saponin da ghi nhan 1a c6 kim hdm sy sinh truong cua E. coli, S. aureus va cac vi sinh vat gay bénh
khac, dong thoi giam sy oxy héa lipid, bao quan thuc pham lau hon [8, 9]. Mot s6 cong bd gan day con
chi ra vai tro cua saponin trong hoat dong phong ngira ung thu va hd trg diéu hoa bénh vé tim mach
[4, 10]. Mac du gi tri sinh hoc cua saponin da dugc chung minh rong rai nhung chua c6é nghién ctru
nao khai thac va tng dung tir D. styracifolium [11]. Do d9, viéc t6i wu hoa qua trinh thu nhan va danh
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gi4 kha nang khang khudn ctia saponin tir loai cdy nay la can thiét, truéc xu huéng st dung thuc vat tu
nhién thay the cho khang sinh.

O nudc ta, D. styracifolium 1a loai cay ban dia, moc khép cac khu vyc vung nui ddi, cac trang co
ven duodng va thira rudng bo hoang, pho bién & phia Béc va trung du nhu Ha Tay, Lang Son, Ninh Binh,
Hai Phong [6]. Dy 1 loai cdy sinh truong t6t trong méi truong nhiét d6i am, dé thu hai, tir 1au da dugc
d6ng y khai thac sir dung. Nhitng nghién ctru hién nay chi chu yéu tap trung danh gia kha ning loi tiéu
va ho trg diéu tri soi than nhu trong nghién ctru cta H. Hirayama va cong sy [12] hay khao sat tong ham
luong flavonoid trong nghién ctru cia Minh Giang Phan [13], nhung gia tri sinh hoc cua saponin trong
D. styracifolium chua dugc khai thac toan dién. Trong khi d6, phat trién ngudn saponin tir thuc vat tu
nhién 13 xu huéng nghién ctru tiém nang dugc ing dung rong rai trong nhitng nim gan day. Dé khai
thac hiéu qua nguon hoat chat nay, viéc ti wu héa diéu kién chiét tach bang phuwong phap bé mit dap
tmg (RSM) duoc xem nhu mot huéng nghién ctru quan trong, vi RSM vira cho phép xay dung m6 hinh
thuc nghiém chinh xac vira gitip cai thién hiéu qua thu hoi qua viéc phan tich cac yéu t6 anh huong.

Viéc thu nhan saponin tir D. styracifolium dé tng dung vao thuc t& 1a mot nghién ctru ddy tiém
nang khong chi phat huy céac gia tri sinh hoc cua hoat chat ma con giup tan dung hiéu qua ngudn nguyén
liéu thuc vat tu nhién, dac biét y nghia khi viée tién hanh tach chiét va phan 1p riéng saponin tir D.
styracifolium con nhiéu han ché. Do do, nghién clru nay gop phan tim ra diéu kién ti wu dé gitp thu
dugc ham lugng saponin cao nhat, tao budc dau cho cac thi nghiém tmg dung hop chat khang khuan tir
D. styracifolium. Nghién cuu 1a tién dé cho viéc ung dung sau hon vao y hoc va bao quan thuc pham.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén lidu, héa chét va thiét bi
2.1.1. Nguyén liéu

Kim tién thao duoc tryc tiép hai ¢ x4 My Thanh, tinh Tinh Tay Ninh. Sau dé, dwoc chuyén dén
phong thi nghiém cung ngay dé xir 1y bui ban va lam sach. Nguyén li¢u duge sdy kho bang ti siy &
nhiét d 60 °C [14], khi mau kho dat do ém 10% [15, 16] (46 4m ctua mau khé duge phan tich bang can
sdy 4m hdng ngoai & 105 °C). Sau khi sy kho, duoc xay min bang may xay inox, tiép tuc sang qua riy
¢6 kich thuge 0,3 mm dé tao ra bot nguyén liéu dong nhét. Bot dugc bao quan trong tii PE day, bao
quan & nhiét d6 — 20 °C trong tu lanh déng [17], dé lwu gitt mau cho cac nghién ciru khao sat.

2.1.2. Héa chdt va thiét bi

Hoéa chat: Nude cat, Ethanol (99,5%, M¥), Methanol (99,5%, M), chat chuan Acid oleanolic
(98%), Vanillin (99,5%, Puc), Acid acetic (99,5%, MY), ethyl acetate (99%, M¥).

Thiét bi: Can phan tich Ohaus (M§), Bé 6n nhiét Memmert WNB14 (Dtrc), Lo vi song Sharp 23 it
R—370VN-S (Trung Qudc), May ly tam Hermale Z206A (Ptrc), May quang pho UV- VIS Optima (Nhat).

2.2. Phwong phap nghién ciru
2.2.1. Khdo sat don yéu té cdc diéu kién trich ly rdan-Iong cho thiét ké téi wu héa da yéu té (RSM)

Céc khao sat don yéu t6 tién hanh dé xac dinh khoang gia tri phu hop timg yéu td: loai dung moi
(nude cat, EtOH 70%, MeOH 70%), ndng d6 dung méi (50, 60, 70, 80, 90%), ty 1& nguyén liéu/dung
mai (1/10, 1/15, 1/20, 1/25, 1/30 w/v), nhiét d6 tach chiét (40, 50, 60, 70, 80 °C) va thoi gian ngam
(30, 60, 90, 120, 150 phut). Madi thi nghiém dung 1 g nguyén li€u (tinh theo khéi luong chat kho) va chi
thay d6i mot yéu 6, két qua thu duge s& 1am yéu td c6 dinh cho cac thi nghiém tlep theo. Két qua tir cac
thi nghiém nay duoc dung lam co s& dé Iya chon khoang khao sat cho thiét ké t6i uu hoa RSM. Sau d6
méu dugc dem ly tam trong thiét bi ly tam (Hermale, Ptic) 15 phut véi toe do 5000 vong dé loai b va
thu dich chiét. Xac dinh ham luong saponin bang phwong phap do quang UV-vis & budc song 550 nm.
Céc khao sat duoc lap lai 3 1an.

2.2.2. Khdo sat don yéu té cdc diéu kién hé tro vi song cho thiét ké t6i wu héa da yéu té (RSM)

Tién hanh khao sat céc don yéu t6 sau dé xéc dinh khodng gié trj thich hop ding cho thiét ké t6i
wu héa da yéu t6 (RSM): ty 1¢ nguyeén ligu/dung méi (1/10, 1/15, 1/20, 1/25, 1/30 w/v), cong suét vi
song (150, 300, 450, 650, 800 W) va thoi gian xir Iy nhiét (30, 60, 90, 120, 150 giy), sir dung thiét bi
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vi song (Sharp, Trung Quoc) Moi thi nghiém dung 1g nguyén liéu (tinh theo khéi luong chat kho) va
chi thay d6i mot yéu t6, két qua thu dugce s€ lam yéu t6 ¢ dinh cho cac thi nghiém tiép theo. Sau khi
trich ly c6 su hd tro ctia vi séng, mau dugce ly tim trong thiét bi ly tdm (Hermale, Dtic) 15 phut véi tde
d6 5000 vong dé loai ba va thu dich chiét. Xac dinh ham luong saponin bang phuong phap do quang
UV-vis & budc song 550 nm. Cac khao sat trong nghién ctru nay déu dugc lap lai ba lan.

2.2.3. Toi wu héa qud trinh trich ly ¢6 sw hé tro ciia vi song

Thi nghiém t6i wu héa dugc thiét ké dya trén mo hinh Box-Behnken (BBD- Box-Behnken Design)
va chon k¥ thuét trich ly vdi ba bién sé doc 1ap (ty 1¢ nguyén liéu/dung moéi, cong suat, thoi gian) va ham
muc tiéu 1a ham lwong saponin. Mbi bién sd tién hanh tai 3 mirc (-1, 0, +1) dugc trinh bay. Cac khao sat
duoc lap lai 3 lan. Kiém tra d tin cdy cua s6 liéu, phén tich ANOVA, 14p phuong trinh hoi quy [18]:

Phuong trinh hdi quy c6 dang:

Y = b() + ZbiXi + Zbi,-Xiz + zbl]XlX]

Trong do6: Y: ham muc ti€u, Bi: h¢ s6 hdi quy, Xi: gia tri ma hoa ctia yéu td thir i, Xj: gia tri ma hoa cua
yeu to thu j.
2.2.4. Xdc dinh hoat tinh khéng khudn bang phwong phdp khuéch tan trén dia thach

Dich chiét di tdi uu hoa duoc tinh sach so bo dé loai bo bét cac tap chat, chat béo va sic to va co
quay chan khong & nhiét d6 50 °C. Phan cin kho hoa tan véi ethanol 60%, sau d6 duge pha lodng xudng
céc ndng do thir nghiém. Pdng thoi, ethanol dwoc dung lam mau ddi chimg am. Sau dé, hut 100 pL
dich khudn c6 mat do té bao khoang 10° + 108 CFU/mL vao dia méi truong MHA va trai déu bang que
cdy trang, dé kho 15 + 30 phut. M&i dia dugc dat cac khoanh gidy loc vo tring v6i dudng kinh 6 mm
chtra 20 pL miu hodc chit dbi chimg chuén & cac ndng do khac nhau, sau d6 up ngugc dia 0 37°C/24
gid roi do dudng kinh khang khuin dé danh gia hoat tinh. Cac khao sat voi timg nong do lap lai 3 1an.
Chét 1am di chtng duong 14 chloramphenicol 200 ppm [19].

2.3. Phwong phap phén tich

Ham lugng saponin tong dugc xac dinh bang phuong phap do quang phd UV — Vis ctia Zhaobao va

cong su (2001) v6i mot s6 stra dbi [20]. Hat 0,3 mL dich chiét vao dng nghiém, thém 0,3 mL vanillin
pha trong acid acetic 5% va 1 m HCIO4, 1 & 70 °C trong 15 phat. Sau d6, éng nghiém duogc lam mat d&én
nhiét d6 phong. Cudi ciing, dinh muc t6i vach 10 ml ethyl acetate va do do hip thu 550 nm. Phuong phap
nay chi mang tinh dinh lugng twong doi, chua tach riéng timg céu tir. Him lugng saponin cia dich chiét
duoc tinh dua trén phuong trinh dudng chuén (y = 0,0014x + 0,0051, gia tri R? = 0,9903) dugc xdy dung
v6i chét chudn 14 acid oleanolic ¢o day néng d6 25, 50,75, 100, 125 pg/ mL. Két qua dugc thé hién béng
miligam acid oleanolic tuong duong mg OAE/gCK. Ham lugng saponin tinh theo cong thirc:

C.n.V.100
M.(100 — h)

) Trong d6: C: tong ham lugng saponin theo oleanolic acid (mg/mL); V: thé tich dung méi ding
dé trich ly (mL); M: khoi lugng nguyén li€u trich ly (g); n: h¢ so pha loang; h: d0 am (%).

Ham lwong Saponin =

2.4. Phwong phap xir 1y s6 liéu

Tat ca cac thi nghiém don yéu t6 dugc thuc hién tdi thiéu ba lan. Két qué dugc biéu thi dudi dang
x+ SD va str dung phuong phap xur 1y Anova (p < 0,05) trong phan mem MiniTab 19 dé d4nh gid su
khac biét giita cac mau. M6 hinh tdi wu héa dugc thuc hién trén phan mém JMP 10. Cac biéu ¢ minh
hoa dir li¢u dugc xay dung trén Microsoft Excel 2019.

3. KET QUA VA THAO LUAN

3.1. Trich ly saponin bing phwong phap rin — l6ng (SLE)

Quié trinh tach chiét saponin chiu sy tic dong tir nhiéu yéu t6 nhu dung méi, nhiét d6 va thoi gian
trich ly. Chon loai va néng d6 dung moéi sir dung anh hudng dang ké dén viéc thu nhéan saponin. Song
d6, hiéu sut chiét xuit phu thugc vao sy twong thich gitra do phan cyc cua dung moéi va dac tinh hoa
hoc cua saponin, chénh 1éch ndng do nguyén liéu va dung méi thuc déy sy khuéch tan ciu tir [21]. Ngoai
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ra, nhiét do va thoi gian tach chiét con anh chi phi va hiéu qua nang lugng [22]. Trong nghién ctru nay,
khao sat ba loai dung moi gdm nuéc, methanol (MeOH) va ethanol (EtOH). Trén co s d6, ethanol dugc
lra chon dé khéo sat néng d6 dung moi (50%, 60%, 70%, 80% va 90%) va ty 1¢ nguyén li¢u/dung modi
(1/10, 1/15, 1/20, 1/25 va 1/30 w/v). Dong thoi, cac mirc nhiét do tir 50 °C dén 90 °C véi budc nhay
10 °C va thoi gian trich ly (30, 60, 90, 120, 150 phut) ciing dugc khao sat nham ti uu hoa diéu kién
thu nhan saponin. Cac két qua danh gia dugc trinh bay trong Hinh 1.
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Hinh 1. Anh huéng cia loai dung moi (A), ndng d6 dung méi (B), ty 1&¢ NL/DM (C), nhiét do
trich ly (D), thoi gian trich ly (E) dén qua trinh trich ly saponln tr D. styracifolium
Dit liéu duwoc trinh bay dudi dang x ¢ #8D. Cdc mire ty 1¢ dwoe danh dau bang cdc ky tw khdc nhau (a—e)
thé hién su khdc biét ¢o ¥ nghia thong ké (p < 0,05).

Két qua thu dugc tir khao sat ¢ Hinh 1. da chi ra sy khac biét gitra ba loai dung méi dugc khao sat
(p < 0,05). Ethanol 1a dung méi cho hiéu suét trich ly saponin cao nhét (52,67 + 1,35 mg OAE/gCK),
tiép theo la methanol (37,36 + 0,20 mg OAE/gCK) va cudi clng 1a nude (18,05 + 0,52 mg OAE/gCK).
Su khac biét nay co thé do do phén cyc cua dung moi. Vai ethanol c6 d phan cuc muc trung binh, sé
tan duoc véi ca chat phan cuc 1dn khong phan cuc nhu saponin [4]. Pong thoi, methanol duge FDA xép
vao nhom dung moéi loai 2 v6i doc tinh cao, can duogc kiém soat nghiém ngit trong dugc pham. Trong
khi ethanol thudc nhom loai 3 it ddc hon va con c6 kha ning hip thu vi song hiéu qua [21].

Qua két qua trén khi ndng do dung moi ting tir 50% dén 70% thi ham luong saponin ting va dat
53,47 + 0,45 mg OAE/gCK tai nong do ethanol 60%va 53,87 + 0,38 mg OAE/gCK ¢ nong do 70%. Sau
do6 ham luong giam di dang ké khi ting nong d6 dén 90%. Su gia tang nong do dung moi giup day nhanh
viéc pha huy mang té bao cua thyc vat dong thoi lam tang d6 phén cyc dung mdi, thuce day toc do hoa tan
cac hop chat sinh hoc [22]. Nhung khi nong d6 dung moi vuot ngudng t6i wu lam truong mé té bao va gay
bién tinh mot s6 hop chat sinh hoc, 1am giam kha ning tham thau nén hiéu suat trich ly giam [23]. Ham
luong saponin thu nhan dugc & néng d6 60% va 70%, khong co6 su khac biét théng ké voi muc y nghia
o = 0,05 khi phan tich ANOVA. Do d6, ndng do ethanol 60% duoc chon cho khao sat ké tiép.

Két qua danh gia anh hudng ciia ty 18 NL/DM trong khoang tir 1/10 (w/v) dén 1/20 (w/v), ham
lwong saponin thu dugc ting tir 29,50 = 1,01 mg OAE/gCK dén 57,44 + 1,28 mg OAE/gCK, nhung &
khoang ty 1& 1/25 — 1/30 (w/v) ham luong xu hudng bao hoa va giam nhe, sy khac biét khong c6 y nghia
thong ké (p <0,05). Ty 1€ nguyén liéu va dung moi cang nhiéu, cac hoat chat sinh hoc cang c6 kha ning
tiép xuc truc tiép voi dung moi, lam néng cao kha nang tham thau giup qua trinh dat hiéu qua cao [24].
Khi lwong dung méi qua mirc t6i wu, dung méi s& kéo theo cac ciu tir hoa tan tham vao thanh té bao
thuc vat di vao trong dich trich. Tuy nhién & mot ty 1¢ nhét dinh thi ham luong cac chét hoa tan s dat
trang thai bdo hoa nén s& ngimg tang [25]. Vi viy, ti 1¢ NL/DM thich hop 1a 1/20 (w/v) dé t6i wu hoa
hiéu suét trich ly.

Két qua thyc nghiém trén chi ra sy trong quan giita nhiét do va hiéu suit trich ly ¢6 ¥ nghia (p < 0,05).
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Khi nhiét do tir 40 °C dén 90 °C ghi nhan ham luong saponin tang tir nhiét do 40 °C dén 60 °C (tir 40,94
+ 1,5 mg OAE/gCK dén 61,63 + 1,12 mg OAE/gCK) va dat gia tri cao nhét tai 60 °C. Ham lugng biéu
hién xu hudng giam tir mirc 70 °C dén 90 °C (tir 49,30 + 1,21 mg OAE/gCK xudng 43,13 + 0,91 mg
OAE/gCK). Theo tac gia Nguyén Thi Hoang Lan va cong su, nhiét do trich ly cang cao lam ting kha ning
truong nd nguyén lidu va tée do khuéch tan cu tir hoa tan vao dung méi, dong thoi giam do nhét ciia dung
moi nang cao hiéu qua trich ly [26]. Du vay, néu nhiét d6 vuot qua muc tdi wu, cac hop chat nhay cam véi
nhiét nhu saponin c6 thé bi bién doi cau triic hay bi phan hity khién cho hiéu suét thu hoi giam. Két qua
nay tuong thich v&i nghién ciru ciia M. Yang va cong su [27]. Song d6, nhiét do cao khong chi thuc day
su phan hily ma con lam ting ndng d6 cac chit tan trong dung méi gay bio hoa va giam kha ning chiét
tach cac chat [28]. Do d6, nhiét d6 60 °C duoc xac dinh 14 didu kién t6i wu cho nhitng khao st sau.

Két qua thi nghiém cua khao sat thoi gian dén ham luong saponin ting tir 30 phut (49,49+ 1,03
mg OAE/gCK) va dat cao nhit ¢ 90 phuat (64,62 £ 1,38 mg OAE/gCK). Sau d6, ham lugng saponin
giam dan tir 120 phut (56,06 + 0,69 mg OAE/gCK) va 150 phut (42,53 + 1,50 mg OAE/gCK). Diéu nay
cho thay thoi gian dai, dung moi tham thau sau va pha v& cau tric té bao dé giai phong chat. Bén mot
thoi diém, ham luong chit giam bai cac phan tng phan hily hoa hoc nhu oxy hoa, thuy phéan bat dau
chiém wu thé, lam bién d6i ciu triic cac hop chat sinh hoc [29]. Vi vay, chon thoi gian 90 phut dé tién
hanh céc thi nghiém ké tiép.

3.2. Trich ly saponin bz"mg phuwong phap c6 hd tro vi song (MAE)
Ca cong sudt vi song va thoi gian vi song déu co anh hudng nhat dinh dén kha ning chiét xuét

giau saponin tir D. styracifolium. Anh huéng ctia cong suat va thoi gian vi sdng ¢ cac mue khao sat 150,
300, 450, 650, 800 W va 30, 60, 90, 120, 150 gidy dugc thé hién thong qua két qua ¢ Hinh 2.
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Hinh 2. Anh huéng cua ty 18 NL/DM (A), cong suit vi song (B), thoi gian vi song (C) dén qua
trinh trich ly saponin tr D. styracifolium
Dit liéu duoc trinh bay dudi dang x £SD. Cac muec ty I¢ dwoc danh déu bﬁng cac ky tw khac nhau (a—e)
thé hién su khdc biét ¢6 y nghia thong ké (p < 0,05).

Cu thé khi khao sat cac mirc cong suat v6i thoi gian sir dung ¢ dinh 30 s thi ham luong saponin
cao nhét & cong suit 300 W dat 67,87 + 0,23 mg OAE/gCK. Tuy nhién & mirc cong suat 450 W dén
800 W ham luong thu nhén c6 chiéu huéng giam tir 59,05 + 1,03 mg OAE/gCK giam xudng con 43,92
+ 0,69 mg OAE/gCK. Nguyén nhan duoc giai thich 1a ¢ mirc cong sudt trung binh tir 300 dén 400 W,
nang lugng vi song duge hép thu va chuyén hoa mét phan thanh nhiét nang, lam tang nhiét d¢ cua dung
moi, tir d6 1am v& cdu trac mang té bao, gitip cic hop chét bén trong khuéch tan va hoa tan vao dung
moi. Viée tang nhiét do 1am do nhét dung moi giam, thic ddy su giai phong hoat chét sinh hoc, dong
thoi cai thién qua trinh thim thau giita nguyén lidu va dung moi, nhd d6 nang cao hiéu qua trich ly [30].
Tuy nhién, khi cong suét vi song vugt qua giGi han thich hop, nhiét d¢ ting 1én nhanh chong dan dén
dung méi bay hoi va phan huy, gay bién tinh hop chét [31]. Mat khac, thiét bi vi song & mic cong suat
300 W s& toi wu hon céc cong suat 450 W, 650 W vi giam thiéu tac dong dén tudi tho ctia thiét bi trong
qua trinh vén hanh. Do do6, 300 W dugc xem la murc td1 wu dé thuc hién céc thi nghiém ké tiép.

Khi thoi gian vi song tang tir 30 gidy dén 60 gidy thi ham luong saponin ting tir 67,01 + 0,72 mg
OAE/gCK 1én 77,49 + 1,02 mg OAE/gCK va giam di khi khao sat thoi gian 6 mirc 90 gidy (70,72 + 0,75
mg OAE/gCK), 120 gidy (66,28 + 1,00 mg OAE/gCK), 150 gidy (59,71 + 0,98 mg OAE/gCK). Vi thoi
gian vi song dai lam tang nhiét d¢ trong qua trinh trich ly gitip pha v thanh té bao va giai phong saponin
hiéu qua hon. Nhung saponin 1a hgp chat nhay cam véi nhiét do cao nén thoi gian vi song qué lau s& dan
dén hién tugng oxy hoa, phan hity hoat chét, 1am giam ham lugng thu nhan. Ngugc lai trich ly & thoi gian
ngén thi qua trinh giai phong cac hop chat sinh hoc chura dugce hoan thién. Nhan dinh nay ciing dwoc Liyun
Wang et al. (2010) ghi nhan trong nghién ctru tmg dung vi séng dé trich ly polyphenol tir tra [32]. Tur két

105



Nguyén Ngoc Kim Hoang, Lé Hong Soan, Hoang Thi Ngoc Nhon

qua thye nghiém phia trén, thong s tot nhat ctia yéu t6 thoi gian dugc lua chon 1a 60 giay.

Sau céc thi nghiém danh gia ban dau, ca 2 phuong phap SLE va MAE cho thiy su chénh léch déng
ké vé hiéu suat thu nhan saponin ciing nhu déc tinh k¥ thuat. Trong diéu kién t6i uu cua phuong phap SLE
(ethanol 60%, ty 1€ nguyén li¢u/dung mdi 1/20 w/v, & 60 °C trong 90 phut), ham lugng saponin thu nhan
dat 64,62 + 1,38 mg OAE/gCK. Trong khi d6, MAE chi véi cong sudt 300 W trong 60 gidy da dat muc
77,49 + 1,02 mg OAE/gCK. Nhiéu bang chimg khoa hoc cho thiy MAE vuot tréi hon dang ké so véi SLE
(p < 0,05), dién hinh nhu nghién ctru cta Vivekananda Mandal véi cdy Gymnema sylvestre ghi nhan hiéu
suat cao hon 1,3 — 1,95 lan va giam déng ké dung moi va ning luong tiéu thy [33]. Hiéu qua nay phan anh
co ché dic trung cua vi song gitip phé v& nhanh chong thanh té bao thuc vat va thuc ddy khuéch tan ciu
tir hoa tan, giam nguy co phan hity hoat chat [34]. Cac nghién ctru thyc nghiém da cho thdy MAE vuot
troi 16 1ét so vai trich ly dung moi khong chi vé hiéu suat chiét tach ma con vé thoi gian va hiéu qua vé
mat k¥ thudt (nhiét d6, nang lugng) [35]. Diéu nay tao co so viing chic dé trién khai toi uu héa MAE trong
phan tiép theo nham hoan thién quy trinh chiét saponin tir D. styracifolium.

3.3. T6i wu héa bang phwong phap bé mit dip Gng (RSM)

Tir cac thi nghiém khao sat trén, két qua thu nhan c6 sy chénh léch dang ké vé ham luong saponin
& 2 phuong phap trich Iy SLE va MAE lan luot la 64,62 + 1,38 mg OAE/gCK va 77,49 + 1,02 mg
OAE/gCK. Vi vay, chon phuong phip MAE dé t1en hanh t6i wu. Tir d6 c6 thé thdy, trong qué trinh vi
song ba yéu t6 ty 1 nguyén liéu/dung méi, cong sut vi song va thoi gian vi séng co tac dong dén qua
trinh thu nhan saponin tir D. styracifolium. Diéu kién tach chiét va thu nhan ham lugng saponin dugc
thé hién trong Bang 2.

Bdng 1. M hoa cac don yéu t6 anh huong dén ham luong saponin tir D. styracifolium bang
phuong phap bé mat dap ung theo mé hinh BBD

Céc yéu té anh huong dén ham luong saponin téng
Muc khao sat . .
Ty 1¢ NL/DM (w/v) Cong suat (W) Thoi gian (s)
-1 1/15 150 30
0 1/20 300 60
1 1/25 450 90
Bdng 2. Thiét ké thuc nghiém theo md hinh Box-Behnken va két qué t6i uvu
. Bién ma héa Bién thyc
SO TT Ham luong saponin trung binh (mg OAE/gCK)
Xi X2 X5 Xy Xz X3
1 -1 -1 15 150 60 52,49 £0,68
2 -1 +1 15 450 60 51,30 £ 0,52
3 +1 -1 25 150 60 51,92 £0,43
4 1+ 25 450 60 64,60 + 1,14
5 -1 -1 20 150 30 50,49 + 1,24
6 1 +1 20 150 90 58,85+ 0,91
7 +1 -1 20 450 30 59,64 £ 1,03
8 +1 41 20 450 90 60,04 + 1,24
9 -1 0 -1 1S 300 30 54,58 £0,90
10 +1 0 -1 25 300 30 62,61 £0,75
11 -1 0 +1 15 300 90 55,18 £0,26
12 +1 0 +1 25 300 90 72,56 £ 1,14
13 0 20 300 60 77,16 £ 0,69
14 0 20 300 60 76,36 +1,58
15 0 20 300 60 81,14 £ 1,60

Dé xay dung duoc phuong trinh hdi quy, cac hé sé duge xac dinh qua phéan tich ANOVA (Bang
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2) nham dénh gia anh hudng cua cac yéu té dén ham lugng saponin. Két qua cho thay, cac hé s6 b khong
c6 y nghia (P value > 0,05) dugc loai bo va 1ap dugc phuong trinh hoi quy nhu sau:

Y=7822+4,77X; +2,73X5+2,41X;5 + 3,46 X, X, — 9,58X12 -13,56X22— 7,40X32

Phan tich ANOVA cho m hinh hdi quy ¢6 @6 pht hop cao va dang tin cay (R = 0,977), chimg
t6 mo hinh phan anh t6t sy bién dong ctia dit liéu thyc nghiém. Gia tri p < 0,05 khang dinh phuong trinh
¢6 ¥ nghia théng ké & mirc tin cay 95%. Trong khi d6, gia tri Lack of fit (P = 0,5209) xac nhan rang md
hinh khong xuat hién sai 1éch ¢6 ¥ nghia va pht hop véi két qua thuc nghiém. Tir phuong trinh hdi quy
c¢6 thé nhan thy, cac bién X, X, va X3 déu anh huong dang ké dén hiéu suit thu nhan saponin
(p <0,05). Cac thong s6 nghién ctru cho thiy vira c6 anh huong don 1é vira c6 su twong tic, mang lai
hiéu qua tich cuc d6i v6i ham muc tiéu. Tir thuc nghiém, khi tang ty 1¢ nguyén liéu/dung moi va cong
xuét vi song déu gop phan lam tang hiéu qua tach chiét, vuot gioi han thoi gian t6i wru nay thi hidu qua
thu nhan giam. Diéu nay thé hién ban chét cia qua trinh trich ly trong thyc té. Mbi quan hé nay duoc
minh hoa qua md hinh bé mat dép tmg Hinh 3, duong dong mirc Hinh 4 va diéu kién t6i uu thu nhan
ham lugng cao nhét & Hinh 5.

N2 e L S1S0450 nos2 o o ToGggg 60020 o SM50450
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Hinh 5. Didu kién t6i uu thu nhan ham luong saponin trong trich ly c6 sy hd trg ctia vi song
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Khi két hop ba yéu t6 anh huong, ham lugng saponin thu nhan dugc cao nhét 1a 79,32 mg
OAE/gCK véi diéu kién trich ly 1dn Iuot 1 ty 1¢ nguyén lidu/dung méi 1a 1/21,47 (w/v), cong suat vi
song 12 318,92 W trong thoi gian vi song 1a 65,76 gidy. Khong c6 su khac biét c6 nghia gitra gia tri du
doan va két qua thuc nghiém vé ham luong saponin cta D. styracifolium & mirc 0,05 khi so sanh voi
khao sét trich ly c6 su hd tro ctia vi song két qua thuc té 1a 77,49 + 1,02 mg OAE/gCK. Ham lugng
saponin toi wu tir D. styracifolium thap hon dang ké so v6i Trigonella foenum-graecum L. cua S. Akbari
va cong su (195.89 + 1.07 mg DE/g), boi vi T, foenum-graecum L. von duge biét dén 1a ngudn thuc vat
giau saponin [36]. Tuy nhién, ham lugng nay cao hon so v6i mot sé dugc liéu khac da duoc nghién ctu,
ching han nhu Red Sage (Salvia miltiorrhiza) (47,71 £ 0,15 mg/gCK), 14 Camellia fascicularis (36,8
mg/gCK) hay saponin tur ré Polyscias fruticosa (41,24 mg/gCK) trong cong trinh cua Lé Hoang Chau
va cong su [37]. Diéu nay cho thiy D. styracifolium c6 thé dugc xem nhu mot ngudn nguyén lidu c6
tiém nang dé khai thac saponin. Sy khac biét vé ham luong co thé bat ngudn tir dic tinh riéng cia timg
loai, d6 nhay cam v&i nhiét cua saponin cting nhu céu trac té bao anh huong dén kha nang giai phong
hoat chit. Bé nang cao d6 chinh x4c va lam 13 dic tinh hoa hoc timg saponin, cdc nghién ctu tiép theo
nén st dung HPLC dé dinh luong, tinh sach hop chat va két hop phan tich cau triic chuyén sau.

3.4. Xac dinh hoat tinh khang khuin

Hi€u qua khang khuén ctia saponin tir cao chiét D. styracifolium dva trén duong kinh vong trc ché
vi khuan phat trién dugc tao ra trén dia petri nhu trinh bay & Hinh 6.

Hinh 6. Két qua khang khuén cta chiét xuat giau saponin tir D. styracifolium
Chii thich: A) S. aureus; B) E. coli; (1): Doi chung (-); (2): Doi chitng (+); (3) nong dé 100 pg/mL;
(4): nong do 200 ug/mL; (5): nong dé 300 ug/mL.

Kha ning trc ché vi khuan ctia saponin tir cao chiét D. styracifolium dwoc thyc nghiém thong qua
phuong phap khuéch tan trén dia thach,  vOi hai chung vi khuén dai dién 1a S. aureus (Gram duong) va E.
coli (Gram am). Két qua cho thay, & nong do 100 pg/mL, saponin tao vong trc ché duong kinh 20,48 +
0,39 mm ddi véi S. aureus, chimg té kha nang tc ché tot. Khi ndng dé ting 1én 200 va 300 pg/mL, duong
kinh vong khang tiép tuc mé rong tuong tmg 22,92 + 0,06 mm va 24,36 = 0,10 mm. i véi E. coli vong
{rc ché tang tir 16,02 + 0,28 mm, 18,40 + 0,25 mm va 19,94 + 0,32 mm & cing cac muc ndng do. Didu do
chi ra ring, saponin c6 thé trc ché S. aureus tét hon E. coli, duge 1y giai béi vi khudn Gram am (E. coli)
¢6 16p mang ngoai chira lipopolysaccharide (LPS), ddy chinh 1a hang rao can trd sy xdm nhép cua nhiéu
chét khang khuén. Trong khi & vi khuén Gram duong (S. aureus) khong c6 mang ngoai va LPS, chi ¢6 16p
peptidoglycan day nhung lai d& thdm hon [38]. Do d6, két qua thyc nghiém cho thdy S. aureus nhay cam
hon 1a phu hop. Mic du hiéu qua we ché trén E. coli thip hon, song ca hai ching déu cho thiy xu huéng
gia tang tuyén tinh theo ndng do, phan 4nh mbi trong quan thudn giita ham lugng saponin va kha ning
khang khuan. Xu hudng nay phu hop véi nghién ciru trén saponin tir Vitex doniana va Pentaclethra
macrophylla khi duong kinh vong tic ché tang ti 1¢ thuan v6i ham lugng chiét xuét [39].

Co ché khang khuén cua saponin ¢o thé 1y gidi nho déc tinh ludng tinh, phan wa nudc twong tic
v6i mdi trudng ngoai bao, trong khi phan ky nudce gan vao lipid mang nhu phospholipid (Gram duong)
hogc sterol va LPS (Gram am), gay mat 6n dinh mang, tang tinh thAm va dan dén ro ri ion ndi bao — tir
d6 trc ché su phat trién hodc tiéu diét vi khuén [40, 41]. Cac nghién ctu trude day cling ghi nhan xu
hudng tuong tw, nhu saponin tir V. doniana chi dat vong khang khuan 13,0 = 1,41 mm d6i v6i S. aureus
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[39], thap hon dang ké so v&i saponin tir D. styracifolium & cing ndng do. Pbi véi E. coli, chiét xuat tir
1a va vo tir Terminalia catappa chi cho vong tc ché 12-13 mm & 300 pg/mL [42], trong khi saponin tir
D. styracifolium cho thay hiéu qua tét hon. Quy trinh t6i wu hoa bing MAE-RSM gitip thu dugc cao
chiét D. styracifolium c6 ham lugng saponin cao (79,32 mg OAE/gCK), va chinh ham luong cao nay la
yéu t6 1am cho hoat tinh khang khuan manh mé dugc ghi nhan. Diéu nay lam r6 méi lién hé nhan qua
giita ham luong hoat chét va hiéu qua sinh hoc.

Ngoai ra, mot nghién ciru trén saponin tir Melanthera elliptica cho thdy kha ning cong huong véi
tetracycline va vancomycin, gitp ting hiéu qua trc ché trén cac ching da khang S. aureus va E. coli
[43]. Khi so sanh v6i saponin tir cac loai dugce liéu khac, mire d6 khang khuédn cua saponin cho thiy su
khéc biét dang ké. Piéu nay goiy rang saponin tir D. styracifolium tuy khong ndi trdi vé ham lugng
nhung c6 thé s hitu dic tinh cau trac riéng biét, thé hién qua tlem nang rc ché d6i véi S. aureus va
E. coli. Tuy nhién, dé khang dinh tlem nang ung dung cua chung, can tién hanh thém cac phuong phap
khac, cac nghién ctru chuyén sau vé doc tinh té bao (cytotoxicity) va hoat tinh tan huyét (hemolytic
activity), vi saponin v6n duoc biét dén véi kha ning gy pha vd mang hong cau.

4. KET LUAN

Nghién ciru niy cho thiy trong phuong phép chiét ngam tinh diéu kién t6i wu thu duge & EtOH
ndng do 60%, ty 1& nguyén liéu/dung méi 1/20 (w/v), nhiét do 60 °C trong thdi gian 90 phut 1a thich
hop. Déi véi trich ly c6 hd tro vi séng, hiéu suét thu nhan saponin cao nhét dat duoc tai cong suét 300
W trong thoi gian 60 gidy. Qua trinh thyc hién t6i wu phuong phap MAE thi ham luong saponin thu
nhan duoc cao nhit 1 79,32 mg OAE/gCK, khong c6 sy khac biét dang ké gitra két qua du kién va thyc
nghiém khi so sanh v4i ham luong saponin tir khao sat trich ly MAE (77,49 + 1,02 mg OAE/gCK).
Chiét xuat giau saponin tir D. styracifolium c6 kha ning (rc ché vi khuén S. aureus t6t hon E. coli. Dac
biét, hiéu qua khang khuan ting tuong Gmg voi su gia tang nong d6 mau. Nhimg két qua nay khong chi
khang dinh D. styracifolium 1a nguon nguyén liéu tiém tang dé thu nhan saponin c6 hoat tinh sinh hoc
ma con goi mé kha ning tng dung vao linh vuc thuc phdm chirc nang, phu gia bao quan va duoc pham
tu nhién. Nghién ctru ciing 13 co s& cho cac nghién ciru chuyén sau hon nham danh gia toan dién hon
vé hoat tinh va tiém ning timg dung ctia chiét xuat giau saponin tir D. styracifolium.

Tuyén b vé dong gép ciia cac tac gia

Nguyén Ngoc Kim Hoang: Phén tich dit liéu, thyc hién nghién ctru; Lé Hong Soan: Xay dung y tudng nghién ctru, thiét ké phuwong
phap nghién ciru, phan tich dir liéu, thuc hién nghién ciru va viét ban thao ban dau; Hoang Thi Ngoc Nhon: Giam sat nghién ctru,
danh gi4 két qua nghién ciru, ra soat va chinh sira ban thao.

Tuyén b vé xung dot lgi ich

Céc tac gia tuyén bd khong c6 xung dot loi ich lién quan dén viéc thuc hién nghién ciru va cong bd bai bao nay.

Tuyén bd v& sir dung tri tué nhén tao (AI)

Trong qué trinh thyc hién nghién ctru va chuin bi ban théo, cac tac gia khong st dung cong cu tri tué nhan tao (Al) tao sinh. Cac
tac gia hoan toan chiju trach nhiém v& tinh chinh xéc, tinh toan ven va ndi dung khoa hoc cta bai bao.
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Nghién ctru nay do Trudng Pai hoc Cong Thuong Thanh phd H6 Chi Minh bao trg va cp kinh phi theo Hop ddng sb 150/HD-
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ABSTRACT

OPTIMIZATION OF THE EXTRACTION PROCESS AND EVALUATION OF THE
ANTIBACTERIAL ACTIVITY OF SAPONINS FROM Desmodium styracifolium

Nguyen Ngoc Kim Hoang, Le Hong Soan, Hoang Thi Ngoc Nhon*
Ho Chi Minh City University of Industry and Trade
*Email: nhonhtn@huit.edu.vn

Desmodium styracifolium is a medicinal plant containing a high level of valuable bioactive
compounds, particularly saponins — a class of natural substances with diverse biological activities and
wide application potential. This study investigated the influence of key parameters on saponin extraction
efficiency using Solid-Liquid Extraction (SLE) and Microwave-Assisted Extraction (MAE). The
extraction conditions were then optimized using Response Surface Methodology (RSM), and the
antibacterial activity of the saponin-rich extract was evaluated. The MAE method exhibited higher
efficiency than SLE; therefore, optimization focused on MAE conditions, including a material-to-solvent
ratio of 1:21.47 (w/v), microwave power of 318.92 W, and irradiation time of 65.76 seconds, yielding
79.32 mg OAE/g DW of saponins. The saponin-rich extract from D. styracifolium showed significant
antibacterial activity against Staphylococcus aureus and Escherichia coli, as determined by the agar
diffusion method. Increasing the extract concentration from 100 pg/mL to 300 pg/mL resulted in inhibition
zones of 20.48 + 0.39 mm, 22.92 + 0.06 mm, and 24.36 + 0.10 mm for S. aureus, and 16.33 + 0.28 mm,
18.40 £+ 0.25 mm, and 19.94 + 0.32 mm for E. coli. These results indicate the potential application of
D. styracifolium saponin extract in the development of functional food and pharmaceutical products.

Keywords: Antibacterial activity, Desmodium styracifolium, Microwave-Assisted Extraction,
Solid-Liquid Extraction, saponin.
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