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Toi ru héa dieu kién tach chiét saponin steroid tir 1a cay Costus pictus bang phuong phap
dap tmg be mét va khao sat khang khuan cia cao chiét thu duwoc trong dién kién toi wru hoa
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Tom tit:

Muc dich ciia nghién ciru 13 t6i wu héa qua trinh chiét xuit saponin steroid tir 14 cdy Costus pictus va khio sat hoat tinh khang
Kkhuén ciia cao chiét 14 C. pictus thu dwge. Anh hwéng ciia cac yéu to don 1é chinh 13 nong d9 ethanol, ty I¢ nguyén liéu/dung méi
va thoi gian chiét dwgc khao sat bing phwong phap dap ing bé mit (RSM) dé dwa ra diéu kién chiét toi wu. Két qua nghién ciru
cho théy, cac diéu kién toi wu dé chiét tach saponin steroid nhw sau: nf)ng d9 dung mdi ethanol 79%, ty 1€ nguyén liéu/dung moi
1/31 g/ml va thoi gian chiét (60 gio) cho két qua dat 7,62% saponin steroid. Cao chiét 14 C. pictus sau khi t6i wu héa diéu kién chiét
xuét cho thiy c6 hiéu qua trc ché ca 4 dong vi khuén Bacillus subtilis, Vibrio sp., E. coli va Salmonella sp. dwoc khéo sat. Trong
do, hiéu luc e ché Vibrio sp. cao nhét va hi¢u lyc e ché Salmonella sp. thap nhit.

Tir khéa: Costus pictus, khang khudn, phwong phap dap timg bé mit, saponin steroid.

Chi sé phin loai: 2.4
1. M6 dau

C. pictus 1a cay thugc ho Costaceae ¢ ngudn goc tir Nam
MY, sau d6 phat trién manh tai chau A (An Do, Trung Qudc,
Malays1a .) nhu loal cdy canh. C. pictus da duoc str dung trong
nhiéu bai thudc ¢o truyén cia An Do va mot s nude Pong Nam
A dé didu tri dai thao dudng, viém phdi, thap khép, tiéu chay, dau
d4u, nén mira [1]. Cay C. pictus c¢6 chira nhiéu hop chat c6 hoat
tinh sinh hoc nhu flavonoid, polyphenol saponins, terpenoid,
tannin, tinh du va cac nguyen t6 vi lugng (K, Ca, Cr, Mn, Cu
va Zn) [2-4]. C. pictus c6 nhiéu tic dung y hoc nhu khang nédm,
khang vi khuan, virus [3, 6], khang 6xy hoa [7], chéng viém [8],
1am thube chdng ung thu [9], tri bénh tiéu dwong [10, 11].

Saponin 1a mot nhom hop chat da dang dugc dic trung boi
cdu trac cua chang c6 chita aglycone steroid hodc triterpenoid
va duoc gén v&i mot hode nhidu chudi duong [12], déc trung
boi tinh chat hoat dong bé mit vi ¢6 thé hoa tan trong nudc
tao thanh dung dich tao bot. Saponin thuong dugc nhom thanh
hai loai chinh: saponin steroid ton tai chi yéu trong cdy mot
14 mam va saponin triterpenoid ¢6 trong cy hai 14 mam [13].
Theo mot s0 nghién ctiru cho thay, chi Costus sp. dugc coi la mot
ngudn nguyén li¢u méi ¢6 tiém ning khai thac saponin, dic biét
la saponin steroid [4, 10].

Trong qué trinh ly trich ham lugng saponin steroid bi anh
huong boi nhidu yéu t6 khac nhau nhu nong do dung méi, ty
18 nguyén liéu/dung moi, thoi gian chiét ciing nhu sy twong tac
gifra céc yéu td voi nhau. Mic du, da ¢6 nhiéu nghién ciru vé
thanh phan hoat chat va tac dung sinh hoc cuia cdy C. pictus
nhung van chua c6 nhiéu bai bao nghién ctru va diéu kién chiét
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saponin steroid ciing nhw t3i wu quy trinh chiét saponin steroid
trén loai cdy nay. Do d6, myc tiéu ctia nghién ctru nay nhim t6i
uu hoa diéu kién chiét xuat saponin steroid bang phuong phap
RSM va khao sat mot sd hoat tinh sinh hoc cta cao chiét la C.
pictus. Nghién ctru ndy gop phan co so khoa hoc cho cac nghién
ctru chiét xuat saponin steroid va khao sat mot s6 hoat tinh cua
cao chiét giau saponin tir 1 cay C. pictus va dinh hudng khai
thac nguén dugc liéu mot cach hi¢u qua.

2. Vat liéu va phuong phap nghién ciu
2.1. Vit ligu

L4 truong thanh 1 nam tudi cua cdy C. pictus duoc thu hai,
rira sach dudi nudc may, thai nho, phoi kho trong bong ram 7
ngay. L4 kho dugc xay nhuyén bing may xay duoc liéu YB-600
(Trung Quéc). Sau do, bot dugc loc qua ray loc ¢6 kich thudc 16
1 mm dé dat dugc kich thuge dﬁ")ng nhét.

Hoa chét thi nghi¢m: Ethanol (>99,8%, ty trong: 0,79
g/em® (20°C), Merck); Diosgenin (Sigma-Aldrich, 95%);
p-Anisaldehyde (>99%, Merck); ethyl acetate (99,9%, Merck),
H,SO, (98%, Merck).

Cac chung vi khuan Bacillus subtilis, Vibrio sp., E. coli va
Salmonella sp. dugc cung cip boi Phong Thi nghiém Vi sinh cua
Chi nhanh Vién Ung dung Cong nghé tai TP Ho Chi Minh.

2.2. Phwong phap nghién ciru

Cén 500 g bt 14 ngdm trong 5.000 ml n-hexan, lic va dé qua
dém d¢ loai béo, sau d6 loai n-hexan, bot 1a dugc thu lai va séy
kho dé 1am nguyén li¢u trong cc thi nghi¢m khao sat don yéu to.
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Abstract:

The aim of the study was to optimise the extraction of steroid
saponins from Costus pictus leaves and investigate the
antibacterial activity of the obtained C. pictus leaf extract.
The influence of major single factors, including ethanol
concentration, ratio of raw materials to solvent, and extraction
time, were investigated, and the use of the response surface
methodology provided optimal extraction conditions. The
results of the study showed that the optimal conditions for
steroid saponins extraction were as follows: ethanol solvent
concentration (79%), material/solvent ratio (1/31 g/ml), and
extraction time (60 hours), resulting in 7.62% steroid saponin
content. The C. pictus leaf extract obtained under these
optimised conditions exhibited effective inhibition against all
four bacterial strains: Bacillus subtilis, Vibrio sp., E. coli, and
Salmonella sp.. Among them, the inhibitory effect on Vibrio sp.
was the highest, while the inhibitory effect on Salmonella sp.
was the lowest.

Keywords: antibacterial effect, Costus pictus, response surface
methodology, steroid saponins.

Classification number: 2.4

2.2.1. Khdo sat anh hwong cia nong do dung méi dén ham
luong saponin steroid thu dwoc: Can 10 g bot 14 da loai béo va
ngam vai ethanol ¢ néng d6 50, 60, 70, 80 va 90% voi ty 1¢ 1/10
g/ml trén may lic v6i the d6 90 vong/phit. Sau 24 gi ngam chiét,
dich chiét duoc loc qua bong thim va gidy loc whatman 01 nhim
loai cdn va thu dich loc. Ham lugng saponin steroid (%) duoc xac
dinh bing phuong phap do d¢ hap thu quang phd & bude song 430
nm, tuong tu véi phuong phap dung dudng chuan diosgenin.

2.2.2. Khao sat anh hieong cua ty ¢ nguyén liéu voi dung moi
dén ham lwong saponin steroid thu diroc: Can 10 g bot 14 di loai
béo va tién hanh ngim trong ethanol véi ndng do duoc xéc dinh
trong thi nghiém khao sat ndng do dung méi voi cac ty 18 1:10,
1:20, 1:30, 1:40, 1:50 va 1:60 g/ml trong thoi gian 24 gio (c6 lic
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voi toe d 90 vong/phut). Sau do dich chiét duoc loc va tién hanh
do ham luong saponin steroid twong ty nhu thi nghiém khéo st
dung moi.

2.2.3. Khdo sdt anh hwong yéu t6 thoi gian ngam chiét dén
ham leong saponin steroid thu diroc: Can 10 g bot 14 cho tién
hanh ngim trong ethanol v6i nong do va ty 1é nguyén liéu/dung
moi dugce xé4c dinh tir hai thi nghiém trén, ngdm trong thoi gian 24,
48, 72 va 96 gio. Hon hop dung dich duogc loc va do ham luong
saponin steroid c6 trong mau tuwong tu nhur cc thi nghiém trén.

2.2.4. Thi nghiém 16i wu héa diéu kién chiét: Dya trén két qua
ciia céc thi nghiém don yéu t6, phuong phap RSM duoc st dung
dé 61 wu hoa cac diéu kién chiét saponin steroid tir bot 14 C. pictus
v6i 3 thong sb quan trong duogc lya chon 1a nong do dung méi (70-

90%), ty 1¢ nguyén li¢u véi dung moi (1:20-1:40 g/ml) va thoi gian
ngam chiét (24-72 gio). Thi nghiém dugc b tri theo phuong phap
CCD (Central composite des1gn) gom 20 thi nghiém va ma tran thi
nghiém dugc xay dung bang phan mém Minitab 18.0. Mdi yéu t6
¢6 3 mirc d6 thay ddi theo bang 1.

Bang 1. Bang ma héa céc bién doc lap.

Cac mirc ma héa

Yéu tb khao sat Ky hiéu

-1 0 1
Noéng d¢ EtOH (%) X, 70 80 90
Ty 1€ nguyén liéu/dung moi (g/ml) X, 1:20 1:30  1:40
Thoi gian ngam chiét (gid) X, 24 48 72

2.2.5. Khao sat kha nang khang khudn ciia cao chiét 1 C. pictus
sau khi toi wu hda dieu kién chiét xuat: Kha ning khang khuén cua
cac cao chiét 14 C. pictus dugc xac dinh bang phuong phap khuéch
tan trén dia dugc thuc hién theo mo ta cua J. Oonmetta-Aree va cs
(2006) [14] ¢6 diéu chinh. Trén mdi dia thach chira méi truong LB
duoc trai déu 100 pl dich vi khudn (106 CFU/ml). Sau d6, mdi dia
thach duoc duc giéng c6 dudng kinh 7 mm va nho 100 pl cao chiét
& cac ndng do 17,5, 35, 70 va 140 mg/ml vao mdi giéng, dung dich
DMSO 10% dugc sir dung lam ddi chimg. Duong kinh vong vo
khuan dugc do bang thude do don vi mm sau 24 gio i mau ¢ 32°C.

2.2.6. Xdc dinh ham heong saponin steroid trong mdu: Phuong
phap xac dinh ham lugng saponin steroid duge thuc hién theo R.
Singh va cs (2015) [15], I.C. Baccou va cs (1977) [16] ¢6 dicu
chinh. Nguyén 1y ctia phuong phdp do saponin steroid dya trén
phdn ng cua saponoin steroid vdi anisaldehyde va ethyl acetate
trong moi truong acid dé tao phic chat co mau, do hap thu cia
phitc chat dugc do & bude song A=430 nm. Phin tram ham lugng
saponin steroid (%) dugc xac dinh dua trén duong chuan diosgenin
da biét. Phuong phap dung dudng chuan diosgenin nhu sau: hut 1
ml dung dich diosgenin dugc pha trong ethyl acetate (ndng do 10,
20, 30, 40 va 50 pg/ml) vao 6ng nghiém, sau d6 thém 1 ml dung
dich A (0,5 ml anisaldehyde pha trong 99,5 ml ethyl acetate) va
1 ml dung dich B (hdn hgp 50 ml H,SO, va 50 ml ethyl acetate).
Hon hop dung dich duoc dun cach thuy trong nude 60°C trong 20
phit, sau d6 lam lanh trong bé nuéc ¢ nhiét o phong 15 phat. Hon
hop duoc do mat do quang bang may do quang phd Genesys 50 -



s Khoa hoc Ky thuat va Céng nghé | Ky thuat héa hoc

Thermo USA ¢ bude song 2=430 nm, ethyl acetate dugc sir dung
lam mau ddi chimg. Duong chuan diosgenin dugc biéu dién dudi
dang: Y=0,0067x +0,0568, vi R=0,9966. Phén trim ham lugng
saponin steroid (%) trong dich chiét 14 C. pictus dugc do twong
tu va saponin steroid trong mau thi nghiém dugc biéu thi bang %
saponin steroid (mg diosgenin duong lwgng/khdi lugng kho) va
dugc tinh theo cong thirc sau:
CXnXxV

m x 1000 x (100 — h)

trong d6: Cla néng 6 saponin steroid theo dudng chuan diosgenin
(ug/ml); n 1a hé s pha lodng; V la thé tich dich chiét; m 1a khdi
lugng mau ngam; h 1a d6 4m mau.

Ham lwgng saponin steroid (%) =

X 100%

2.2.7. Xur ly div ligu: Tét ca cac thi nghiém duogc b tri lap lai 3
1an, két qua dugc biéu didn dudi dang mean £SD. Cac s6 lidu lién
quan dén dinh luong hoat chét trong dich chiét duoc xir Iy phan
tich hoi quy, dua ra hé sb twong quan bang cach st dung phan tich
hoi quy. tuyén tinh. S4 lidu thu nhén dugc xur ly va tinh toan trén
phin mém Excel, phan tich sb liéu ANOVA (One-way analysis of
variance), so sanh thng ké sb liéu va xdy dung m6 hinh t6i wu
héa céc diéu kién ly trich saponin steroid bang phin mém Minitab
18.0. Kiém dinh Turkey duogc thyc hién dé danh gia mic do khac
biét c6 y nghia gilta cac gia tri voi mire y nghia p<0,05.

3. Két qua va ban luan

3.1. Két qud khdo sdt mgt so yéu to anh huéng dén him
luong saponin steroid thu nhdn dwoc

Anh huong cia céc yéu td don dugc khao sat bao gom ndng do
ethanol, ty 1¢ nguyén li¢u/dung moi va thoi gian ngdm chiét deén
ham lugng saponin steroid thu nhan dugc dugc thé hién ¢ hinh 1.
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Hinh 1. Anh hwéng ctia cac yéu td don dén phan tram ham Iweng saponin steroid thu dwoc. (A) Anh
hwéng clia ndng dd ethanol; (B) Anh hwéng clia ty 1& nguyén liéu/dung méi; (C) Anh hudng clia thdi gian
ngam. &0 Céc ky tw khac nhau theo sau sé lidu biéu hién sw khac biét c6 ¥ nghia thdng ké véi p<0,05.

Anh huéng cta nong do ethanol dén phan trim ham luong
saponin steroid thu nhan thé hién ¢ hinh 1A cho thdy, nong do
ethanol ¢6 anh huong dén ham lwgng saponin steroid thu nhan
duge. Cu thé, ham luong saponin steroid thu dugc tang dan ty 16
thuan voi néng do dung moi va dat cuc dai khi chiét véi dung moi
EtOH 80% (tuong tmg 4,8%), nhung khong co nhidu khéc biét so
v6i cac nong do ethanol thip hon va giém manh khi téng nong do
EtOH lén 90% (twong (mg 4 ,0%). Didu nay cho théy, trong qua
trinh chiét xuat saponin steroid tr la C. pictus, nong do dung moi
trong khoang khao sat anh huong khong manh dén hiéu suat thu
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Thoi gian ngdm (gio)

nhan saponin steroid. Mét khac, n6ng d9 ethanol cao khong thich
hop cho viéc chiét xuat saponin vi co thé lam bién tinh protein
trong vach té bao lam giam hiéu qué chiét xuat. Nhu vy, nong do
ethanol 80% duoc chon lam nf‘)ng d6 dung moi thich hgp cho thi
nghiém tiép theo.

Anh huéng cta ty 16 nguyén liéu/dung méi dén phan trim ham
luong saponin steroid thu nhan duoc thé hién ¢ hinh 1B. S liéu
thyc nghiém cho thdy, ham lugng saponin steroid ting manh khi
ty 1é nguyén lidu/dung moi tang dan tir ty 1 1/10 1én 1/30 mg/ml,
twong duong voi ham lugng saponin steroid thu dugc tang tir 3,99
16n 6,08%, sau d6 giam dan khi tiép tuc ting ty 1& nguyén lidu/
dung moi tir 1/30 1én dén 1/60 mg/ml. Ty 1& nguyén liéu/dung moi
c6 anh huong dén toc do hoa tan hoat chat trong dung moi nén khi
ty 1& nay qua nho thi dan dén hiéu qua chiét hoat cht thap, khi
tang thé tich dung moéi din dén ndng do chit hoa tan trong dung
moi giam gitp tang toc d chiét hoat chat. Tuy nhién, khi ty 1
dung moi va nguyén liéu dat duoc diém can bang thi ham lwong
hoat chét trong dung moi khong thé tang thém. Hién tuong nay
déu duoc ghi nhan khi tach chiét cac nhom hoat chat khac nhu
flavonoid, polyphenol [17] va tach chiét saponin triterpenoid [18].
Do do, ty 1€ 1/30 g/ml la ty 1¢ nguyén li¢u/dung mdi thich hgp cho
thi nghiém tiép theo.

Két qua cua thi nghiém anh huong cta thoi gian ngdm dén ham
luong saponin steroid dugc thé hién ¢ hinh 1C. Két qua cho théy,
phan trim ham luong saponin steroid gia ting khi tang thoi gian
ngam dung moi tur 24 1én 48 gio (twong duong véi % ham lugng
saponin steroid thu duoc ting tir 6,63 18n 7,10%). Khi tiép tuc ting
thoi gian ngdm dung moi tir 48 1én 72 va 96 gio thi ham lwong
saponin steroid bit dau giam (twong duong 7,10% & 48 gio giam
xudng 6,18% & mbe 72 gio va 5,88% & mdc
96 gid) c6 khac biét thong ké véi nghiém thire
ngim 48 gio. Piéu nay co thé duoc 1y giai
la thoi gian dau chiét xuat dai gip saponin
hoa tan va khuéch tan tir trong té bao ra moi
truong, sau d6 khi ting thém thoi gian chiét
xuat thi cac tap chat va céc thanh phan khac
trong dich chiét dat trang thai can béng, do
hoa tan thay doi c6 thé din cac phan tc keo tu
lam giam lugng saponin [19].

48 72 96

3.2. Két qud téi wu héa diéu kign chiét
saponin steroid tir ld cdy C. pictus

Trén co so khao sat cac yéu to don anh huong dén ham lugng
saponin steroid thu nhan duoc bing phuong phap ngém chiét cho
thdy, ham luong saponin steroid trong dich chiét tir 14 C. pictus
chiu anh huong tr cac diéu kién chiét nhu néng do dung moi, ty 1¢
nguyén lidu véi dung méi va thoi gian chiét. Do d6, phwong phép
RSM theo ma trén thiét ké thi nghiém Plackett-Burman vdi mo
hinh CCD duoc thiét ké vi 3 bién duoc sir dung nham tdi uu hoa
diéu chiét xuét saponin steroid. Két qua ham lugng saponin steroid
thu nhan dugc theo ma tran thyc nghiém Plackett-Burman dugc
thé hién ¢ bang 2.

a4



Bang 2. Bang ma tran thwc nghiém Plackett-Burman va ham lwong
saponin steroid thwc nghiém va dw doan.

Nong do dung Ty 1énguyénliéu  Thoigian  Ham lwgng saponin steroid
STT moi EtOH (%)  véi dung mdi (g/ml) ngam (gio) (%)
X, X, X Thyre nghiém Dy dodn

1 70 1:20 24 4,4240,03 457
2 90 1:20 24 4,86+0,35 5,09
3 70 1:40 24 5,54%0,22 5,61
4 90 1:40 24 6,624+0,73 6,38
5 70 1:20 72 6,93+0,34 7,26
6 90 1:20 72 6,70°+0,05 6,71
7 70 1:40 72 7,09%40,10 6,96
8 90 1:40 72 6,73+0,30 6,66
9 63 1:30 48 6,59°+0,13 6,37
10 97 1:30 48 6,46°+0,12 6,55
11 80 1:13 48 6,65+0,01 6,26
12 8 1:47 48 6,85+0,43 7,10
13 80 1:30 8 4,4240,07 433
14 80 1:30 88 6,87°+0,17 6,83
15 80 1:30 48 7380007 7,62
16 80 1:30 48 7,78:0+0,47 7,62
17 80 1:30 48 731%£0,07 7,62
18 80 1:30 48 8,06:£0,05 7,62
19 80 1:30 48 7370005 7,62
20 80 1:30 48 7,80°40,14 7,62

ab.c.. Cac ky tw theo hang doc khac nhau thé hién sw khac biét ¢ y nghia
p<0,05.

Két qua bang 2 cho théy, dir liéu thu dugc tir thyc nghiém
khong c6 sy chénh lénh nhiéu so véi dir liéu du doan tir mo hinh
v6i R? hoi quy (dat 0,9511), ¢6 95,11% s6 liéu thuc nghiém tuong
thich véi mo hinh du doan. Ham lugng saponin steroid thu dugc
tir ma trén thi nghiém c6 su bién thién, trong d6 5 thi nghiém trung
tam (tir thi nghiém 15 dén thi nghiém 20) cho hiéu suét thu nhan
saponin cao va 6n dinh. Cy thé, ham luong saponin steroid thu
nhan dugc thap nhat trong thi nghiém s6 1 (dat 4,42%) va cao nhat
trong thi nghiém so 18 (dat 8,06%).

Sau khi dua sd lidu két qua ham luong saponin steroid thu
dugc tir ma tran thi nghiém Plackett-Burman gém 20 thi nghi¢m
vao phin mém Minitab 18.0 cho thdy, ham luong saponin steroid
thu dugc tuan theo quy trinh hoi quy béc 2:

Y = 31,90 + 0,695X, + 0,242X, + 0,2814X, - 0,004099X *
- 0,003320X,” - 0,001253X,” - 0,00062X X, - 0,001101X,X, -
0,001404X X,

trong do: Y 1a ham lugng saponin steroid du doan thu nhan dugc
trla C. pictus; X, 1a nong do dung moi ethanol; X, 1a ty 1¢ nguyén
li¢u v6i dung moi; X, la thoi gian ngdm chiét.

Tir bang phan tich ANOVA (bang 3) cho thy, chi s6 sai s6 mé
hinh dat 0,430>0,05 nén mo hinh ¢6 d6 phu hgp véi s6 liéu thuce
nghiém va c6 do chinh xac cao (p-value mo hinh =0,00).
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Bang 3. Bang phan tich ANOVA ctia mé hinh thwc nghiém.

Ngudn Hésd  Téngbinh Trung binh fvalue e
tirdo phuong binh phwong
M hinh 9 19,8529 2,20588 21,65 0,000
Tuyén tinh 3 84106 2.80355 2751 0,000
Néng do ethanol (X,) 1 0,0375 0,03754 037 0,557
Ki]i;zg)“yé“ liowdung 0,8457 0,84569 83 0,016
Thoi gian ngim (X,) 1 75274 752741 7387 0,000
Binh phuong 3 9,043 331477 32,53 0,000
X 1 24215 242149 23,76 0,001
e 1 1,5884 1,58844 15,59 0,003
X 1 7,5041 7,50408 73,64 0,000
Tuong thc 2 chiu 3 14979 049931 49 0,024
XX, 1 0,0307 0,03068 03 0,595
XX, 1 0,584 0,584 548 0,041
XX, 1 0,9088 0,90883 892 0,014
Sai s6 10 1,019 0,1019
Sai s mo hinh 5 0,515 0,103 1,18 0430
Sai sb ngau nhién 5 04675 0,0935
Téng s6 19 20,8719

R-5q=95,12%
R-sq(adj)=90,72%
R-sq(pred)=76,16%

Phan tich ANOVA (bang 3) dugc st dung dé danh gia do tin
cdy ctia m6 hinh thyc nghiém duoc thiét ké & bang 1 cho tha”iy mo
hinh ¢6 d9 chinh xac cao (p=0,000). Cu thé, phﬁn tram ham luong
saponin steroid chiu anh huong cta 2 tham sb bac 1, bao gdm ty
1¢ nguyén liéu véi dung moi (Xz)’, thoi gian ngam (X3),‘3 tham 50
bac 2 1a X%, X?, X;? va 2 tham s0 ¢6 twong téc hai chicu la nong
d6 ethanol véi thoi gian ngém (X, X,) va ty I¢ nguyén liél}/dung
mdi véi thoi gian ngam chiét’ (X,X,). Ngugc, lai cac tham s6 X, v,é
X X, khong c6 anh h}r(”yng dén mo hinh thuc ngl}iém.~D1_ra yéo ket
qué phan tich cho thay phuong trinh hoi quy biéu dién phan trim
ham luong saponin steroid mdi nhu sau:

Y =-31,90 +0,242X, + 0,2814X, - 0,004099X ? - 0,003320X
-0,001253X,2 - 0,001101X X, - 0,001404X X,

Db thi dong mirc va do thi RSM (hinh 2) cho thay, ham luong
saponin steroid bién d6i phu thudc vao ty 1é nguyén liéu v6i dung
moi, thoi gian ngam chiét ciing nhu sw twong tac cta 2 yéu tb nay.
Cu thé, phéin tram ham lugng saponin steroid thu dugc bién thién
khi ty 1¢ nguyén liéw/dung moi va thoi gian ngam thay doi (hinh
2A-2C), trong khi d6, ham lugng saponin steroid (%) khong c6 su
thay d6i rd rang khi thay doi nong d¢ ethanol (hinh 2A va 2B), diéu
nay phtt hgp vi phuong trinh hoi quy ctia mé hinh thi nghiém.
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Hinh 2. D6 thi biéu thi sw twong quan gitra cac yéu té khac nhau lén
ham Iwgng saponin steroid thu nhan dwec. Phan trdm ham lwong saponin
steroid thu dwoc bién thién khi ty 1& nguyén liéu/dung moi va thoi gian ngam
thay ddi (A, B, C), trong khi d6 ham Iwong saponin steroid (%) khdng co sw thay
ddi rd rang khi thay déi ndng do ethanol (A, B).

optimal dung mdi e thoi gian
High 968179 468179
(EBQCER iy [79.1506] [31.1891]
Predict  Low 63.1821 13.1821
saponin
Maximum
y = 178193

d = 093281

Hinh 3. D6 thi biéu dién diém téi wu cia diéu kién chiét xuat saponin
steroid tir 1a C. pictus.

Tir cac két qua trén va do thi biéu didn diém t6i wu ciia didu
kién chiét xuat saponin steroid (hinh 3) chung t6i dua ra diéu kién
chiét xuat saponin steroid toi uu (bang 4) nhu sau.

Bang 4. Bang biéu dién ham Iwgng saponin trong diéu kién téi wu héa
chiét xuat.

DPitu kién chiét xuét tbi wu Saponin steroid (%)

Nong do ethanol Ty 18 nguyén liw/dung Thoi gian ngam
(%) mbi (g/ml) (gi0)
79 1131 60

Thuc nghiém Dy kién

7,62+0,31 7,82

3.3. Két qua khdng khudn ciia cao chiét C. pictus da toi wu hoa

Khé ning khang khuén ciia cao chiét 14 C. pictus dugc xac dinh
dua trén kha ning rc ché sy phat trién cua vi khuan thé hién qua
duong kinh vong khang khuan dugc tao ra trén dia petri dugc trinh
bay & bang 5.

Bang 5. Dwong kinh vong khang khuén clia cao chiét C. pictus.

Nong df cao Puimg kinh vong khang khuén (mm)

chiét (mg/ml) B uprilis Vibrio sp. E. coli Salmonella sp.
8,75

17,5 2,33:40,57 4,3340,58 1,33%1,15

35 433%+1,15 4,671,16 1,670,57

70 5,67040,57 8,0000,00 467+057  4,3320,58

140 8,3341,16 10,33:£0,58 7334058 5,67:0,57

2 cac ky tw khac nhau theo sau céc sb trung binh thé hién sw khac biét co y
nghia thong ké véi p<0,05.
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Tir bang két qua dudng kinh khang khuan (bang 5) cho thay,
cao chiét 1a C. pictus ¢6 kha ning Gic ché sy phat trién cia B.
subtilis, Vibrio sp., E. coli v Salmonella sp.. Nong d6 cao chiét ¢o
kha ning khang khuén tir 17,5 mg/ml véi duong kinh khang khuan
ty 18 thuan voi ndng do cao chiét. Kha nang trc ché vi khuan cia
cao C. pictus manh nhét thé hién trén ching Vibrio sp. va yéu nhat
trén ching Salmonella sp. (bang 5, hinh 4). Cu thé, nong do cao
chiét nho nhat c6 thé tre ché vi khuan 14 17,5 mg/ml khi thir nghiém
v6i B. subtilis, E. coli va Vibrio sp., duong kinh vong khang khuan
dao dong tir 1,33 dén 4,33 mm, trong d6 ching vi khuan bj Gc
ché tai nong do nay cao nhét 1a Vibrio sp., véi duong kinh vong
khang khuan dat 4,33 mm. Déi vi chung Salmonella sp., 6 ndng
d6 17,5 mg/ml van chua c6 kha ning Gic ché. Puong kinh vong
khang khuan tang dan khi tang ndng do cao chiét C. pictus tir 17,5
dén 140 mg/ml, ca 4 ching thi nghiém déu bi trc ché manh nhét ¢
nong do cao chiét 140 mg/ml véi duong kinh vong khang khuan
dao dong tir 5,67 dén 10,33 mm (bang 5).

Hinh 4. Pwong kinh vong khang khuén clia cao chiét C. pictus véi cac
ching vi khuan khac nhau. (A) B. subtilis; (B) E. coli; (C) Vibrio sp.; (D)
Salmonella sp..

Tir thi nghiém khang khuan cho théy, cao chiét C. pictus c6 kha
ning khang ca 2 loai vi khudn gram duong va gram dm, két qua
nay c6 su twong dong véi nghién ctru cia R. Ramya va cs (2015)
[20], nhung kha ning khang khuén trong thi nghiém cta chung toi
¢ hiéu qua yéu hon ctia nhom tac gia nay. Tir nhiing thi nghi¢m
dinh tinh va cac khao sat trudc trong nghién ctru cua N.D.T. Huong
va ¢s (2022) [17] cho théy, cao chiét ethanol 14 C. pictus ¢ chira
nhidu nhom hoat tinh sinh hoc nhu flavonoid, polyphenol, saponin,
glycoside va tannin. Cac thanh phé”tn hoa hoc thyc vat nhu tanin,
flavonoid, alkaloid va mot s6 hop chat thom khac 1a cac chat
chuyén hoa thir cap dong vai trd 1a co ché bao vé thuc vat chong
lai nhiéu vi sinh vat. Trong do, flavonoid la chét chéng oOxy hoa hoa
tan trong nudc manh gitp ngdn ngira ton thwong té bao oxy hoa
va c6 hoat tinh chdng ung thu, hoat dong chdng viém [21]. Mot



s nghién ctru khac cho thy, saponin va polyphenol c6 nhiéu tac
dung nhu khéng viém, khang khuan, khang virus, khang ndm [19,
22, 23]. Do d6, kha ning khang khudn va khang 6xy héa cua cao
chiét 14 C. pictus 1a két qua cta sy tac dong ciia cac nhom hoat chat
sinh hoc chira trong cao chiét.

4. Két luan

Két qua nghién ctru cho thiy, diéu kién t6i wu cho qué trinh
tach chiét saponin steroid tir 14 cdy C. pictus vdi ndng do ethanol
79%, ty 1& nguyén lidu/dung méi 1/31 g/ml va thoi gian tach chiét
14 60 gi voi ham lugng saponin steroid dat cao nhét 1a 7,62%.

Sau khi thuc hién t6i wu hoa quy trinh tach chiét saponin
steroid trong la C. pictus cho thiy cao chiét thu dugc tir qua trinh
i uru hoa ¢6 hoat tinh sinh hoc. Cao chiét 1 C. pictus co kha ning
khang khuan d6i véi ca 4 chung vi khuan dugc khao sat bao gom
B. subtilis, E. coli, Vibrio sp. va Salmonella sp., trong d6 hiéu qua
khang khuan cua cao chiét dat cao nhat ¢ néng do 140 mg/ml ¢
ca 4 chung va hiéu qua trc ché manh nhét thé hién ¢ ching Vibrio
sp. (twong duong 10,33 mm) va yéu nhat & ching Salmonella sp.
(twong duong 5,67 mm).
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