VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 38, No. 3 (2022) 11-18

VNU Journal of Science: Medical and Pharmaceutical Sciences

Journal homepage: https:/js.vnu.edu.vn/MPS

Original Article
A Simplified Method for Simultaneous Extraction and
Purification of Stevioside and Rebaudioside A from Stevia
Rebaudiana Bert. Applying in Pharmaceutical

Tran Trong Bien®, Nguyen Van Han
Hanoi University of Pharmacy, 13-15 Le Thanh Tong, Hoan Kiem, Hanoi, Vietnam

Received 16 November 2021
Revised 20 December 2021; Accepted 24 December 2021

Abstract: Steviol glycosides from Stevia rebaudiana Bert., notably stevioside and rebaudioside A,
are ingredients with many pharmaceutical applications. In which rebaudioside A has a uniform
sweetness with no bitter aftertaste. A simple method for the simultaneous extraction of stevioside
and rebaudioside A has been studied with basic steps including extracting medicinal herbs with
water, removing impurities using lime milk, neutralizing with citric acid, purifying with water-
saturated n-butanol, and crystallizing fractional to obtain stevioside and rebaudioside A. The spectral
data of IR, MS, and NMR have demonstrated the product structure as stevioside and rebaudioside
A. This result is a premise for further studies.
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Nghién ctru phuong phép chiét xuat va tinh ché dong thoi
Steviosid va Rebaudiosid A tng dung trong dugc pham
tir Co ngot (Stevia rebaudiana Bert.)

Tran Trong Bién”, Nguyén Vin Han

Truong Dai hoc Duoc Ha Noi, 13-15 Lé Thanh Tong, Hoan Kiém, Ha Néi, Viét Nam

Nhén ngay 16 thang 11 nam 2021
Chinh sira ngay 20 thdng 12 ndm 2021; Chap nhén ding ngay 24 thadng 12 nim 2021

Tom tit: Steviol glycosid tir Co ngot (Stevia rebaudiana Bert.), ndi bat 1a steviosid va rebaudiosid
A, la céc nguyen ligu c6 nhiéu tmg dung trong Dugc pham. Trong d6 rebaudiosid A c6 do ngot dong
nhét, khong c¢6 du vi ding. Mot phuong phap don gian gilp chiét xuat ddng thoi steviosid va
rebaudiosid A da dugc nghién ctru véi cac budc co ban gom chiét xuét dugc liéu bang nude, loai
tap chit bang nudc sita Vi, trung hoa bang acid citric, tinh ché bang n-butanol va két tinh phan doan
thu dugc steviosid va rebaudiosid A. Céc dit liéu phé IR, MS, NMR di ching minh ciu tric san
pham la steviosid va rebaudiosid A. Day la tién dé cho nhiing nghién ctru tiép theo.

Tir khoa: Co ngot, duoc pham, steviosid, rebaudiosid A.

1. Mé dau

Hién nay, xu hudng sir dung cac chat ngot tu
nhién trong Dugc pham ngay cang tang do
nhung wu diém noi bat vé tinh an toan véi co thé
va vai tro da dang ctia chung (chit diéu vi, chat
mang thudc,...) [1, 2]. Mot trong s6 do6 1a cac
steviol glycosid tir Co ngot (Stevia rebaudiana
Bert.), trong d6 steviosid va rebaudiosid A la
nhitng nguyén liéu gia tri nhat. Steviosid c6 do
ngot thap hon rebaudiosid A, lai ¢6 du vi ding,
du vi d6 xuat hién ngay ca trong mau tinh khiét
dén 99%. Rebaudiosid A c6 do ngot déng nhét,
khong c6 du vi dang [3]. P c6 mot sd nghién
ctru chiét xuat va phan lap steviosid tir Co ngot
[4-6]. M6t s6 it nghién ciru khac vé& phan lap
rebaudiosid A tir steviol glycosid bang phuong
phap sic ky long twong tac than nude [7], hap
phu vGi nhya macroporous [8, 9]. Cac nghién
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clru nay sir dung cac ky thuét phuc tap, tén thoi
gian va chil yéu phan lap dugc mot thanh phan
steviol glycosid. Do do6, dé khai thac hiéu qua gia
tri cua duge liéu nay, ching tdi nghién ctu
phuong phép don gian, kha thi dé chiét xuat dong
thoi steviosid va rebaudiosid A.

2. Nguyén vat liéu, thiét bi va phwong phap
nghién ciru

2.1. Nguyén vat liéu

Co ngot (Stevia rebaudiana Bert.) dugc thu
hai thang 12 nam 2020 tai Hai Hau, Nam Dinh
va ¢ dic diém phu hop véi mé ta trong Duoc
dién Viét Nam 5 [10]. Tén khoa hoc ctia Co ngot
dugc giam dinh bai PGS. TS. Nguyén Vin Han,
Pai hoc Dugc Ha Noi. Duoc lidu (L4) duge sdy
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0 50 °C trong 3 gio, xay nho va bao quan trong
tai nilon kin & nhiét d¢ phong, ham am7,2%. Voi
bot va ethanol 96% (Viét Nam); acid citric, acid
phosphoric, acid acetic, n-butanol, natri sulfat
khan (Trung Qudc), nhya cationit (Purolite
C100E, Anh), nhya anionit (Trilite, Han Qudc).
Chat dbi chiéu Rebaudiosid A (PC, Ham lugng
97%, Cong ty cb phan thuong mai Toan cau
Stevia, ngdy san xuat 28/8/2020).

2.2. Thiét bi

Binh chiét néng duoc liéu, may c6 quay chan
khong Buchi B-490 va R-220 (Thuy Si), may do
nhi¢t d0 noéng chay Mettler Toledo FP62
(Mettler) cua truong Pai hoc Dugc Ha Noi. May
do phd hong ngoai (IR) Perkin Elmer, may do
phd cong huong tir hat nhan (NMR) Bruker
AM500 FT-NMR Spectrometer, may do phd
khéi (MS) Varian 320 MS (M) cua Vién Hoa
hoc, Vién Khoa hoc va Cong nghé Viét Nam.

2.3. Phuong phap nghién ciru

2.3.1. Phurong phép chiét xudt

Phuong phap ngdm néng véi dung moi nudce
& nhiét do 60 °C, chiét 2 1an x 3 gid/lan, ty 1é
dung méi/duoc liéu (DM/DL) 1a 7/1. Dich chiét
duoc loc qua gidy loc [4].

2.3.2. Phuong phdp tinh ché

Loai tap bé’lng nudce voi: ¢o dic dich chiét con
mot nira thé tich, diéu chinh dén pH 9-10 bang
nudce sira voi 10%, khudy nhe (1 gio, 50 °C), sau
d6 1am lanh vé 0-5 °C, loc trong va diéu chinh vé
pH 6-7 (dung acid phosphoric hoac acid citric),
khudy nhe (30 phut, 50 °C), c¢6 quay & 60°C dén
khi khong con tda xuét hién, loc néng loai ta
(néu co).

Tinh ché bang nhya trao déi ion: ¢d dich loc
sau trung hoa & 60 °C dén con 1/3 thé tich, thém
2-3 1an ethanol 96% (EtOH 96%), khudy déu, dé
lang (5-8 °C, 12 gi0), loc trong, rira tiia bang 20
mL EtOH 96%. C6 dich loc dén hét EtOH va pha
loang v&i nudc cAt thanh 200 mL. Nap dich chiét
lan luot qua ¢t chira nhya cationit va anionit (40
g nhuya, téc do 3 mL/phut), rira giai bang nuéc
cét (téc do 3 mL/phit) dén hét hoat chit. C6 dich

rira giai dén cin, hoa tan cin trong 4 phan
methanol (MeOH) néng va dé két tinh (0-5 °C, 24
gio), loc va rira nhanh tinh thé bang MeOH lanh
(1 mL), sy kho thu duoc glycosid toan phan.

Tinh ché bang dung méi: ¢d dich loc sau
trung hoa ¢ 60 °C dén can, dun hdi luu cin véi
10 phan dung dich n-butanol bio hoa nuée (2 1an
x 3 gi0). Thu dich n-butanol, loai nudc béng
natri sulfat khan. C6 thu hoi dung méi & 60 °C
dén cén, hoa tan cin trong MeOH ndng (150 mL)
va dé két tinh (0-5 °C, 12 gi®). Loc va rira nhanh
tinh thé bang MeOH lanh (1 mL), say kho thu
duogc glycosid toan phan.

Phan 1ap stevioid va rebaudiosid A: hoa tan
glycosid toan phan trong MeOH néng va dé két
tinh thu duogc stevisoid. Nudc cai duoc ¢ dic va
két tinh trong MeOH thu duoc rebaudiosid A.

2.3.3. Phurong phép kiém nghiém

Séc ky 16p mong (SKLM): pha tinh 1a ban
mong Silicagel 60 GF2s4 (Merck) hoat héa ¢ 105-
110 °C trong 1 gi0, pha dong 1a n-butanol : acid
acetic : nudc (6:1:2, tt/tt). Mau ddi chiéu la
rebaudiosid A pha trong nudc cat co nong do 1
mg/mL. Thudc thir hién mau I dung dich H,SO4
10% trong MeOH, sdy 2 phut & 110 °C va quan
sat 0 anh sang thuong [10].

Nhan dién ciu tric: xac dinh cu trdc san
pham tinh ché bing cac dit liéu phd IR, MS,
NMR va so sanh véi dit liéu phd da cong bé.

3. Két qua va ban luan
3.1. Piéu ché dich chiét

Séc ky db dich chiét nude Co ngot cho 2 vét
mau tim twong d6i dam (Hinh 1A). Vét ¢
R~=0,58 tuong ung voi Rf cua vét dbi chiéu
(rebaudiosid A) nén du doan vét nay la
rebaudiosid A. Vét con lai c6 R#0,67 duoc du
doan 1a steviosid (chat chiém ty 1& 16n nhat trong
cac steviol glycosid c6 ngot). Tap chat trong dich
chiét nuéce tuong d6i nhiéu, phan bd ¢ ca trén va
dudi vét hoat chét, tuy nhién tap & dudi vét hoat
chét 1a chu yéu. Béng thoi, vét hoat chat & dich
chiét 1an 3 rit mo so véi 2 1an chiét dau. Do do,
tién hanh chiét 2 1an theo diéu kién da lua chon.
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3.2. Tinh ché steviol glycosid toan phan

Loai tap bang nudc sita voi: khi thém 37,5 g
nudc sita voi vao dich chiét da loai duoc 133,5 g
chat rin. Tir sdc ky @b Hinh 1B cho thiy, cac vét
tap chat dudi vét hoat chat trong dich tinh ché
bang nudc sita voi di giam dang ké. Mot sb
nghién cttu st dung voi bot hay nude voi trong
dé két tia mot s tap tan trong nudc nhu gom,
chat nhdy, pectin va mét s ion kim loai ning [4].
Tuy nhién, néu st dung v6i bot thi kho kiém soat
duogc pH do voi bot it tan, néu str dung nude voi
trong thi 1am loang dich chiét, didu nay giy kho
khin cho qua trinh ¢6 loai dung méi dé thu hdi
hoat chét. Vi vy, nghién ctru da sir dung nudc
sita voi dé khic phuc nhing han ché trén. Pong
thoi, so sanh 2 acid st dung dé trung hoa dich
chiét cho thdy, acid citric wu diém hon acid

phosphoric: thao tac thuc hién don gian hon.
Acid citric c6 kha ning tao phirc hodc mudi kho
tan voi nhiéu ion kim loai (Vi du Ca2?* du) va cac
tap chat khéc.

Bang 1. So sanh acid citric va acid phosphoric trong

trung hoa dich chiét

Chi tiéu Trung hoa Trung hoa véi

S0 s&nh véi acid citric | acid phosphoric
Luong tia Nhiéu it
Tua lan hoat . .
cht Khoéng Khoéng
Tinh chat £ .
ta Xop Nhét
Kh? 13ang Dé loc Kho loc
loai tha

Hinh 1. SKLM theo d&i qua trinh chiét va tinh ché steviol glycosid. A. Chiét xut (1, 2, 3, BC tuong ting
1a dich chiét 1an 1, 2, 3 va rebaudiosid A dbi chiéu), B. Két tia bang voi sita (T: dich chiét, S: dich tinh ché),
C. Trao dbi ion (A. dich nap cot, B. dich rira giai tir cationit, C. dich rira gii tir anionit), D. Tinh ché bang
dung méi (T: dich trude tinh ché, S: dich n-butanol), E. San phim két tinh (1: két tinh sau tinh ché
bang nhya trao ddi ion, 2: két tinh sau tinh ché bang n-butanol).

So sanh phuong phap trao doi ion va phuong
phép dung moi: véi phuong phap trao doi ion,
SKLM ¢ Hinh 1C cho thiy dich rua giai khac
khong dang ké so voi dich trude tinh ché, mic
du nhya anionit co phén thé hién kha nang loai
tap tot hon nhya cationit khi dich rira giai sach
hon va vét tap chat md hon. Vi phuong phap
dung méi, SKLM ¢ Hinh 1D cho thiy dich chiét

n-butanol kha sach, vét tap dudi vét hoat chét
con lai khong dang ké va chi con mot sb vét tap
trén vét hoat chat. Phuong phép trao ddi ion c6
cach tién hanh khé phtc tap, chi phi cao hon va
thoi gian két tinh lau (7 ngay), hiéu suét thap hon
(1,96 /250 g dugc liéu) do dich rira giai con 1an
nhiéu tap chat. Phuong phap dung méi tién hanh
kha don gian, chi phi thap hon, thoi gian két tinh
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ngan hon (2 ngiy) va hiéu suit cao hon (3,07
/250 g duoc lidu). Mt khac, tir sic ky d6 Hinh
1E cho thiy, san pham két tinh thu dugc sau tinh
ché bang 2 phwong phap déu 1a hdn hop céc
steviol glycosid (trong d6 steviosid chiém ty 1&

cao nhét, rebaudiosid A chiém ty 1¢ it hon), tuy
nhién phuong phap dung méi cho san pham it tap
hon. Diéu nay chimg to phuong phap dung moi
sit dung n-butanol bio hoa nudc dé chiét
glycosid tir can kha hiéu qua.

Nwédc —

La Co ngot

lChiét xuét, loc, co dac

Nwdc stra voi —

Dich chiét dac

|Khudy (50 °C, 1 giv), loc

Acid citric —

Dich loc (pH 9-10)

lKhuéy (50 °C, 30 phat), loc

Dich loc (pH 6-7)

1Cb dac
n-butanol 2
. b i Can
bao hoa nudc i
lDun héi lwu, loc
Dich butanol
lc& dic
MeOH — Can
lKét tinh (0-5 °C, 12 gi&v)
MeOH —|  Glycosid tho
| Két tinh (0-5 °C, 12 gi®)
|
Stevioside thd Nwoc cai
[ Két tinh 1ai | K&t tinh
Stevioside tinh khiét Rebaudioside A tho
| K&t tinh tai

Rebaudioside A tinh khiét

Hinh 2. So db quy trinh chiét xuat dong thoi steviosid va rebaudiosid A tir C6 ngot.

3.3. Quy trinh chiét xudt va tinh ché steviol
glycosid tir Co ngot

Tién hanh theo so @6 Hinh 2. Can 250 g bot
1a Co ngot vao binh chiét, chiét xut bang nudc
& nhiét do 60 °C, chiét 2 1an x 3 gid/lan, ty 18
DM/DL 14 7/1. Dich chiét dugc loc qua gidy loc.
Cb dic dich chiét con 1 L, diéu chinh dén pH 9-
10 bang nudc sira voi 10%, khudy nhe (1 gid, 50

°C), sau d6 lam lanh vé 0-5 °C, loc trong va diéu
chinh pH vé 6-7 bang acid citric, khudy nhe (30
phut, 50 °C), ¢6 quay ¢ 60 °C dén khi khong con
tua xudt hién, loc trong. Co dich loc & 60 °C thu
dugc can (20 g), dun hdi luu cin véi 10 phan
dung dich n-butanol bdo hoa nudc (2 lan x 3
gi®). Thu dich n-butanol, loai nuéc bang natri
sulfat khan. C6 thu hdi dung méi & 60 °C dén cin
(5 g), hoa tan can trong 150 mL MeOH néng va



16 T.T.Bien, N. V. Han/ VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 38, No. 3 (2022) 11-18

dé ket tinh (0-5 °C, 12 gio). Loc va rira nhanh
tinh thé bang 1 mL MeOH lanh, say kh6 thu
duoc glycosid toan phan (3 g).

3.4. Phén Igp steviosid va rebaudiosid A

Hoa tan nong glycosid toan phén (5 g) vao
MeOH néng (150 mL, 60 °0), dé két tinh (0-5
°C, 12 gio), loc va rira tinh thé véi MeOH lanh
(1 mL) thu dugc steviosid tho (3,5 g), két tinh lai
trong cung diéu kién thu dugc steviosid tinh
khiét (3,35 g). Cac phan nudc cai duoc gop lai,
cd con 40-50 mL va dé két tinh (0-5 °C, 12 gio),
loc va rira tinh thé véi 1 mL MeOH lanh thu duoc
rebaudiosid A thd (0,85 @), két tinh lai trong
cung diéu kién thu rebaudiosid A tinh khiét
(0,7 g). SKLM theo ddi qua trinh tinh ché dugc
thé hién & Hinh 3.

Steviosid thu duoc 12 bot mau tring, Tn=206
°C, IR (KBr) vmax (cm™): 3270,27, 3390,71 (-
OH), 1746 (C=0), 1657,36 (C=CH,), 1085,08,
1044,61 (C-OH). ESI-MS (m/z): 827,22
[M+Na*]. ESI-MS (m/z): 803,24 [M-H]. !
NMR (DMSO-ds, 500 MHz) (ppm): 0,74-0,79
(1H, t), 0,86 (3H, s, CHs-20); 0,89-0,90 (1H, d);
0,95-1,05 (2H, m); 1,13 (3H, s, CHs-18); 1,31-
1,38 (3H, m); 1,45-1,47 (3H, d); 1,68-1,71 (2H,
d); 1,75-1,77 (2H, d); 1,83-1,86 (1H, m); 1,93-
2,07 (4H, m); 2,13-2,15 (1H, d); 3,02-3,26 (12H,
m); 3,43-3,50 (3H, m); 3,56-3,68 (3H, m); 4,17-
4,19 (1H, t); 4,35-4,36 (1H, d); 4,44-4,48 (2H,
m); 4,57-4,6 (1H, t); 4,71 (1H, s); 4,83-4,84 (1H,
d); 4,95-4,96 (3H); 5,00-5,02 (2H, d); 5,19-5,20
(1H, d); 5,24-5,26 (1H, d); 5,29-5,30 (1H, d);
5,63-5,64 (1H, s). *C NMR (125 MHz, DMSO-
d6) (ppm): 15,2 (C-20); 18,7 (C-2); 20,0 (C-11);
21,2 (C-6); 28,1 (C-18); 35,6 (C-12); 37,4 (C-3);
39,0 (C-10); 40,1 (C-1); 41,0 (C-7); 42,0 (C-8);
43,3 (C-4); 43,5 (C-14); 46,9 (C-15); 53,2 (C-9);
56,5 (C-5); 84,7 (C-13); 104,0 (C-17); 153,6 (C-
16); 175,7 (C-19) (téng sb 20 carbon cia khung
steviol). 60,6; 60,8; 61,1 (CH2-6’,6",6"); 69,6;
69,7, 70,4 (CHx-4’,47,4"); 72,6; 75,3; 76,1,
76,2; 76,3; 76,9; 77,0; 77,7, 82,6 (CH-
27,277,273 3”377 57 57.5%); 94,2; 96,4, 104,6

(CH-1°,17,1) (tong sb 18 carbon cuia 3 phén tir
dudng).

Rebaudiosid A thu dugc 14 bt mau tring,
Tne=238 °C, IR (KBr) vmax (cm™): 3270,27,
3390,71 (OH), 1746 (C=0), 1657,36 (C=CH2),
1085,08; 1044,61 (C-OH). ESI-MS (m/z):
966,19 ([M-H],, 40%); 965,21 ([M-2H]%,
100%). *H NMR (D-0, 500MHz) (ppm): 0,82-
0,89 (5H, m); 1,04-1,13 (2H, m); 3,20 (3H, s);
1,42-1,60 (6H, m); 1,82-2,01 (7H, m); 2,16-2,18
(3H); 3,21-3,24 (2H, 1); 3,31-3,53 (13H, m); 3,61
(1H); 3,67-3,70 (4H, m); 3,81-3,89 (5H, m);
4,74-4,76 (1H); 4,81-4,83 (1H, d); 4,90 (1H, s);
5,13-5,17 (1H, d); 5,40-5,41 (1H, d). °C NMR
& DEPT (Pyridin-d5) (ppm): 15,5 (CH3-20);
19,4 (CH2-2); 20,6 (CH2-11); 21,1 (CH2-6); 28,3
(CHs-18); 36,9 (CH»-12); 38,4 (CH»>-3); 39,8 (C-
10); 40,7 (CH.-1); 41,7 (CH:-7); 42,5 (C-8);
44,0 (C-4); 44,5 (CH2-14); 47,7 (CH:-15); 54,0
(CH-9); 57,3 (CH-5); 87,9 (C-13); 104,7 (CH»-
17); 154,1 (C-16); 177,0 (C-19) (téng sb 20
carbon cua khung steviol). 62,0; 62,3; 62,6; 62,9
(CH2-6°,6",6",6"); 70,6; 70,9; 71,5; 71,9 (CH2-
4°.4” 4 47); 73,9; 75,2; 76,2; 77,3; 78,1; 78,3;
78,5, 78,6; 78,9; 79,2; 80,7; 86,5 (CH-
2°,2°°,2°7°,27°77 37 37 37 37 57 57,57,577).
95,7; 98,1; 104,6; 104,7 (CH-1°,1",1°,1"”)
(tong s6 24 carbon ctia 4 phan tir duong glucose).

Céc dir liéu thu dugc phu hop véi céc tai licu
tham khao, chimg t6 san pham thu dugc 1a
steviosid va rebaudiosid A (Hinh 4) [3, 5, 11].

Quy trinh chiét xuat va tinh ché dong thoi
steviosid va rebaudiosid A tir 1a Co6 ngot da xay
dung c¢6 wu diém: don gian, nhanh, chi phi thap,
khong sir dung cac ki thuat phuc tap nhu sic ky
cot, tach mang va hap phu nhu cic nghién ciru
trude [5-9, 11]. Viéce sir dung nude sira voi va
acid citric giup loai bo dang ké céac tap chat co
trong dich chiét nudc, tao thuan loi cho cac budc
tinh ché tiép theo. Str dung dung moéi tinh ché 1a
n-butanol hiéu qua va don gian hon phuong phap
trao d6i ion. Phuong phap két tinh phan doan dé
phén lap steviosid va rebaudiosid A cho hi¢u
suét cao va san pham co tinh chat va di liéu phd
phu hop theo cac tai li€u tham khao.
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Hinh 3. SKLM kiém tra qua trinh phan lap steviosid va rebaudiosid A. A. Phan 1ap steviosid )
(SP1: Steviosid thd, NC: Nudce céi), B. Steviosid tinh khiét, C. Rebaudiosid thd, D. Rebaudiosid tinh khiét).

Hinh 4. Céu triic héa hoc ctia san pham steviosid (trai) va rebaudiosid A (phai).

4. Két luan dinh san phém 1a steviosid va rebaudiosid A.
) ] ] . DPay la tien dé cho nhitng nghién ctru tiép theo.
ba chiét xuat va tinh ché dugc dong thoi
steviosid va rebaudiosid A tir C6 ngot bang quy

trinh don gian gém cac budce co ban: chiét xuat Tai liéu tham khio
bang nudc, loai tap bang nudc stia voi, tinh ché _ _ _
voi n-butanol bdo hoa nude va két tinh trong [1] K. Song, M. Xin, H. Yu, Z. Zheng, J. Li, M. Li, H.

Guo, Y. Tan, X. Wu, Novel Ultra-small Micelles
Based on Rebaudioside A: A Potential
Nanoplatform for Ocular Drug Delivery,

methanol. Dya vao dac (jiém tinh chat, nhiét do
nong chdy va dir liéu pho IR, MS, NMR, da xac
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