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Nghién ciiu ap dung phuong phap tinh ché hé
dung méi con mudi lam giau saponin tur nquu tat
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TOM TAT

Diéu ki¢n tinh ché saponin tit nguu tdt (Achyranthes bidentata Blume) bing phuong phdp h¢ hai pha con
mudi (NH4),SO, dugc xdc dinh dya vio thiét ké thi nghiém ddp 1ing bé mat (RSM). Saponin todn phdn theo
acid oleanolic dinh lvigng bang do UV-Vis dya trén phdn ting Rosenthaler. Két qua cho thdy tqi diéu kién t0i uu
§0m khoi ligng EtOH 34.4g, (NH4) SO, 18g va khi higng nudc 42.5g, saponin tdp trung chi yéu tai l6p trén
ctia hai pha véi kha ndng thu hoi lén ti 83.79%. Ap dung diéu kién ndy, cao nguu tét ban dau véi ham ligng
saponin 7.5% duigc tinh ché ting gdp doi 15.5% (g/g). Trong khi dé, ham ligng saponin trong cao khi dp dung
phuiong phdp c6 dién hai pha khong dong tan n-buntanol/H,O chi khodng 13.3%. Phuong phdp nay cho thdy

hiéu qud cao trong viéc lam giau saponin, dé ndang cdp quy mo, va dung moi than thién véi moi trudng.

ABSTRACT

The conditions of purification of saponin from Achyranthes bidentata Blume by the aqueous two-phase
system of salt alcohol (NH4) SO, were determined based on the design of response surface nnethodology (RSM).
Total saponin according to oleanolic acid quantified by UV-Vis measurement based on Rosenthaler reaction. The
results showed that at the optimal condition including EtOH 34.4¢, (NH4), SO, 18g and 42.5¢ water, saponin
concentrated mainly in the top phase of two phases with recovery up to 83.79%. Applying this condition, the
original sage with a refined 7.5% saponin content doubled 15.5% (g/g). Meanwhile, the concentration of saponin
when applying the classical two-phase method of n-buntanol/H,O is only about 13.3%. This method has been
shown to be highly effective in enriching saponin, easy to scale up, and environmentally friendly solvents.

DAT VAN BE rdi & cac nuSe chau A nhu Han Qudc, Nhat Ban va
Nguiu tit véi tén khoa hoc Achyranthes bidentata  Trung Qudc. Tut lau ré nguu tit da dugc stt dung
Blume (Ho Amaranthaceae) dugc phan phéi rong trong cac bai thudc ¢ truyén nhu mot vi thude bé,
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BAI NGHIEN CUU

hoac dé diéu tri ching ¢ mau, loi ti€u, diéu kinh
nguyét, dau xuong khdp, cai thién chiic ning gan
than [1-3, 8]. Trong ré nguu tit, nhiéu thanh phan
dugc phéan l4p va xdc dinh cdu truc hod hoc nhu cac
saponin, flavonoids, dudng don, dudng da. Gitta
cdc nhém nay, saponin dugc xac dinh la thanh phan
chinhlién quan téi tic dung sinh hoc ctia ré cay nguu
tat [10]. Mot s6 ky thuét lam gidu saponin tif nguu
tdt da dugc cong bo nhu lic phan doan n-butanol/
H,0 hay ting dung nhya da ion [4]. Gan day, ky
thuat ATPS st dung hé hai dung méi dong tan tich
16p thanh hai pha béi sy xudt hién cta mudi dugc
cht y nhiéu hon dé tinh ché cic chit c6 khai lugng
phén t& nhé nhu saponin, anthocyanins, flavones,
chlorogenic acid [S, 7, 11]. Quy trinh ctia phucng
phap nay don gian, thin thién v6i moi trudng, va dé
nang cép & quy mo cong nghiép [9, 10]. Do chua c6
nghién cttu ap dungky thuit nay dé tinh ché saponin
tlif nguiu tat, ching t6i thuic hién dé tai “Nghién ctéu
ap dung phuong phap tinh ché hé dung méi con
mudi lam gidu saponin tir nguiu tat”

DOI TUONG VA PHUONG PHAP NGHIEN CUU
D oi tugng nghién ctiu
Vit liéu nghién ciiu

Dai tugng nghién cttu la ré cay nguiu tit da dugc
gidm dinh tén khoa hoc 1a Achyranthes bidentata
Blume va luu gi tai khoa Bao ché - Ché bién, Vién
Dugc liéu. Ré sau khi mua vé dugc lam sach, sdy
kho va chiét con 96° thu dugc cao nguu tit ham
lugng saponin toan phan 7.5%.
Thiét bj, hoa chdt nghién citu

Maiy quang phé UV - Vis 18, mdy c6 quay, mdy
do ham dm, mdy siéu am, ta sdy, cAn phan tich, con
ké, dung cu khac.

Hoa chat: EtOH, MeOH, acid acetic, vanillin,
butanol, (NH 4) ,SO,, HCIO, nudc RO, chét chudn

acid oleanolic.

Phuong phap nghién ciu
Phuong phdp dinh lugng saponin

Xt Iy mau: hoa tan cao bing nuéc, lic butanol
(1:1x4 1an), thu dich butanol dem cé cin, hoa tan
bing MeOH.

binh lugng: Phuong phip do quang, dua trén
phan ting Rosenthaler gitia acid oleanolic véi thuéc
thiracid perchloric va vanillin trong acid acetic bing,
Phuong phdp tao hé dung méi con mudi

bé tai tién hanh khao sat thanh phan pha mudi
(NH,),SO,, K,CO,, NaH,PO,, KH,PO, véi pha
con la ethanol. Két qua cho thdy hé dung méi con
muditaobdi (NH,),SO, va EtOH cho hiéu qua cao
nhét. Xy dung gian d6 pha h¢ EtOH-(NH,),SO
theo phuong phap chudn d¢ do d6 duc.

Tién hanh hoa tan hoan toan mudi (NH 4) SO,
vao nudc, thém mot lugng cao vao siéu 4m tan
hoan toan. Sau d6 thém EtOH vao va khudy tur 30
phut. D€ yén sé thy hé tach thanh 2 pha, ghi lai thé
tich m6i pha. Pha duéi c6 thé tich1a V, ml. Pha trén

V. ml), dem cé cin va dinh lugng saponin.
v, g sap

4

Khado sdt don yéu to anh huéng dén hé dung moi
con mudi

Dé tai tién hanh khéo sat cic yéu t6 sau: Khéi
lugng con, khéi lugng mudi, khéi lugng nudc,
nhiét d6. Thuc hién nhu sau:

STT | Yéuté thay doi Yéuto co dinh
1=5 | myg, 16,18, [ mg ) 6 :30(g)
20,22,24(g) | Nudcthém vao da 100 (g)
Nhi¢t do phong
6-10 M) 50, 20, | m,.:20(g)
25,30,35,40 | Nudc thém vao da 100 (g)
(g) Nhiét do phong
11-15 | Nhiétdo: Nhigt | m, :20(g)
do phong, 40, M, 50, 30 (g)
50,60,70°C | Nudc thém vao da 100 (g)
Nhiét d6 phong
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Mbéi diéu kién thém 0.5g cao nguu tit. Tach lay
pha trén, c6 can va dinh lugng saponin. Panh gia
diéu kién don yéu t6 cho hiéu qua tinh ché saponin
cao nhat dya vao ham muc tiéu la nang suat thu hoi
saponin pha trén R(%).

m(t)
m

R= —— 100%

Trong dé: mt: Khai lugng saponin pha trén;
m: Khéi lugng saponin tdng.
T6i tiu héa hé dung moéi con mudi

Tién hanh t6i uu héa qua trinh tinh ché bing
phuong phép dap ting bé mit, st dung thiét ké ciu trac
c6 tam (CCD) [6]. Ba bién (A, B, C) dua vao khao
st [a 3 yéu t6 dnh hudng nhit dén hé dung moi. Cai
dit cic yéu cau riéng cho tiing bién (t6i thiéu, ti da,
trong khoang gi6i han) sau d6 phén tich cic phuong
4n tuong ting véi cac diéu kién chiét xudt thoa man yéu
cAu viia cai dat va miic ki vong ctia phuong an. Tir do,
lya chon phuong dn t6i uu dya trén ham muc tiéu la
R cao nhit. Phuong an thuc nghiém bao gom 17 thi
nghiém, trong d6 c6 8 thi nghiém ctia quy hoach toan
phan, 6 thi nghiém xung quanh truc va 3 thi nghiém
tai tim. Tién hanh lam giau saponin & céc diéu kién
dung moi con mudi khéc nhau, tich pha trén, sau
dé dinh lugng saponin dé xac dinh hé s6 phan bé va
ning sudt thu hoi. Sau khi da chon dugc phuong én
t6i vy, lap lai diéu kién kién t6i vu 3 lan nhim kiém
tra sy tuong thich gitia Iy thuyét véi thuc nghiém.

KET QUA VA BAN LUAN
Xay dung va thim dinh phuong phip dinh
lugng bing UV - Vis

Sau khi quét phé thu xdc dinh cyc dai hdp thu
tai A = 550 nm, phuong trinh tuyén tinh [a Y =
0.039569 X + 0.0085 (R*=0.9992), trong d6: Y:
D¢ hép thy; X: Nong d6 saponin(pg/ml). Sau khi
thim dinh phuong phap dat tiéu chuin AOAC.
Két qua thé hién trong hinh 1 va 2.
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Hinh 1. Phé hdp thu cuc dai cia chdt chudn acid
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Hinh 2. D6 thj biéu dién sy phuy thudc ciia do hdp thu
vao nong do acid oleanolic tai S50 nm

Khao sat don yéu t6 anh huéng dén hé dung
moi con mudi

Sau khi tién hanh khdo sit cho thdy nhiét do
khong anh huéng nhiéu dén hé dung moi. Vi vay
3 yéu t6 anh huéng nhit dugc dem t6i uu la: Khai
ligng muéi (NH,),SO,, khéi lugng EtOH va khéi
lugng nudc. Két qua thé hién hinh 3.
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Hinh 3. Anh hudng don yéu t6 dén hé¢ dung moi con mudi

Téi vu héa hé dung moi con muodi

Thi nghiém dugc thuc hién theo bang 2. St dung phan mém Design Expert 11.0 dé thiét ké thi nghiém
t6i uu hoa va xtr Iy s6 liéu thong ké. Két qua mo ta trong hinh 4.

Bdng 1. Bang yéu t6 va miic gid tri dung nghién citu R trong BBD

Mahoa Bién Donvi Low value (-1) Centre value (0) High value (1)
A (NH,) SO, g 18 20 2
B EtOH g 25 30 35
C HO g 425 49.5 56.5
Bdng 2. Bang thiét ké thi nghiém hé dung moi con mudi
A B C R A B C R
Run Run
8 8 8 ! 8 8 8 W
1 28 22 49.5 77.8369 9 30 22 56.5 65.6221
2 30 18 56.5 49.7689 10 35 18 49.5 64.8425
3 28 20 56.5 65.1023 11 30 20 49.5 80.1759
4 25 18 49.5 62.7633 12 30 18 425 82.7748
S 30 20 495 70.0402 13 35 20 425 769325
6 35 20 56.5 67.7012 14 30 22 425 70.9242
7 30 20 49.5 66.6617 1S 30 20 49.5 69.8793
8 30 20 49.5 69.5205 16 35 22 49.5 65.6996
17 25 20 425 709242
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25 35 18 22

A:Mass of EtOH = 344174 B:Concentration of salt = 18.0466

425 56.5 49.7689 82.7748
C:Mass of water = 42.5546 The recovery = 83.7956
o—]
Desirability = 1.000
0.803571 165714 Solution 1 out of 98

The phase of ratio = 1.74531

Hinh 4. Diéu kién hé dung moi t6i uu bing RSM

Két qua cho théy tai diéukién: (NH4),SO, 18g,
EtOH 34.4g va nu6c 42.5g cho ning sudt thu héi
cao nhdt lén t6i 82.77%. Phan tich ANOVA cang
cho thdy rang nangsudt thu héi R 1a gid tri dang tin
cdy vi co gid tri p= 0.0303 < 0.0S.

Tién hanh lam giau saponin ti nguu tit bang
hé dung moi con mudi da dugc toi uu két qua thu
dugc ham lugng saponin trong cao 1én t6i 15.5%.
Thu héi thanh phan tao pha

Y,

Pha trén dugc tich ra, dem c6 quay thu dugc
dung moi thu héi la EtOH. Pha duéi dem tta con
tuyét d6i véi cac tylé H=V 5,/ Vi a0 112 — 101an.
Két qua cho thdy tai H = 6 cho hiéu suit thu hoi
mudi I6n nhét dat khodng 94%.

KET LUAN

Két qua cho thdy ATPS hiéu qua trong viéc
lam giau saponin tir nguu tat. Tai diéu kién t6i uu
gom khéi lugng EtOH 34.4g, (NH4) SO , 18gva
khéi lugng nuéc 42.5g, saponin tip trung chu yéu
tai I6p trén ctia hai pha véi kha nang thu hoi 1én téi
83.79%. Ap dung diéu kién ndy, cao nguu tit ban
dau véi ham lugng saponin 7.5% dugc tinh ché
ting gdp d6i 15.5% (g/ g). Trong khi d6, ham lugng
saponin trong cao khi 4p dung phuong phép c6
dién hai pha khéng dong tan n-butanol/ H,0 chi
khoang 13.3%. Phuong phdp nay cho thdy hiéu qua
cao trong viéc lam giau saponin, dé nang cdp quy

mo, va dung moéi than thién véi mai trudng.
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