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Summary 
The process for extraction and purification of Stevioside, a sweet ent-kauran triterpenoid glycoside 

from Stevia rebaudiana (Bertoni) Hemsl. Leaves, was improved. Various parameters including resin, 
solvent system, extraction time and temperature, material/solvent ratio, number of times of extraction 
and recrystallization were optimised. The isolated Stevioside was identified by MS and NMR in reference 
to the literature data. 

Keywords: Stevia rebaudiana (Bertoni) Hemsl., leaves, stevioside, stevlol glycoside, ent-kauran 
triterpenoid, sweetening agent, extraction, purification. 

Steviosid Id mdt glycosid du'gc chi l t xu l t td Id 
cd nggt, cd dd nggt g i p 110 d i n 270 l l n so vdi 
saccharose, hign nay dang du'gc sd dgng tu-ong 
d l i rOng rai d l thay t h i du'dng vd ch i t nggt t i ng 
hgp trong cdc thyc ph im , do uong, du-g-e ph im 
ddnh cho ngu'di bj t i lu du'dng hoac bdo phi d 
nhi lu nu'dc trdn t h i gldii"!. Do dd, vide chi l t xu l t 
vd tinh e h l steviosid td Id cd nggt d l du'a vdo 
sdn xu l t dang Id v i n d l dugc quan tdm nghidn 
eduP' ̂ - ^ ^1. Bdi bdo ndy trinh bay k i t qud nghidn 
edu hodn thidn quy trinh chi l t xuat vd tinh c h i 
steviosid t d Id cd nggt d l ed t h i ap dung vdo 
sdn xu l t d Vidt Nam. Sdn ph im eua quy trinh 
chi l t xu l t - steviosid du'gc xdc (^nh e l u true hda 
hgc dya trdn s l lidu pho khoi (MS) va p h i cgng 
hu'dng td hgt nhdn (NMR). 

N g u y § n l i $ u v a p h i r c n g p h a p 

n g h l § n c O u 

Nguydn M^u 

Ld vd m l u cdy cd nggt du'gc thu hai tgl huygn 
Vu Thy, tfnh Thdi Binh vdo thdng 5 ndm 2011. 
o l t h im djnh tdn khoa hgc, dgc diem hinh thdi 
cCia m l u nghidn cdu du'gc so sdnh vdi bdn md td 
cua tdi lidu Thyc vdt chi Vidt Nam'". K i t qua m l u 

nghien edu cd tdn khoa hgc Id Stevia rebaudiana 

(Bertoni) Hemsl., hg Cue (Asteraceae). La co 

nggt du-ge s l y d 50 °C trong 3 gid, xay nho roi 

bdo quan d nhigt dg phong trong tui nilon kin. 

Phuvng phdp nghidn cdu 

Chiet xuat va tinh che steviosid tir la co nggt 

Quy trinh chi l t xuat va tinh eh l steviosid td 

Id cd nggt gom 7 giai dogn ehinh du'gc trinh bay 

d sc do hinh 1. Khdo sat cdc y l u to anh hudng 

d i n higu sui t chi l t xuat glycosid thd: Nhya h i p 

phy, hg dung mdi rda giai, nhigt dd chi l t xul t , thdi 

gian chiet xul t , ty lg du'gc ligu/dung mdi, so l l n 

chi l t xul t , td dd lya chgn du'gc ede thdng so thich 

hgp eho quy trinh ehilt xu l t glycosid thd Glycosid 

thd duac tinh eh l bang cdch k i t tmh Igi trong 

methanol thu duac chat tinh khi l t ky hieu la CN,. 

Xac djnh ciu true hoa hgc cua C/V, 

Cau true hda hge cua hgp ehl t CN, dugc 

xdc djnh dya trdn cde s l ligu p h i kh l i (MS) 

vd pho cgng hudng td hgt nhdn (NMR) P h i 

kh l i du'gc do trdn mdy AGILENT 6310 ION 

TRAP, p h i cgng hudng tu hgt nhdn dugc do 

trdn mdy BRUKER AVANCE 500MHz NMR 

SPECTROMETER tgi Vi#n Hdn Idm khoa hgc vd 

edng nghd Vidt Nam. 
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Li c6 nggt X3y hh6 

I ;] 
GE>2 + Ca£OH)j. 45'C. 30 phut, khuSy. loc 

I Dichlpc,pH = 9 I 

C^3 1 +Acid citric 

I Djch loc, pH = 7 I 

G04 C9t hllp phu 

Djch rira gi^ 

G^S C& dudi ap suSt gifim, c6 c^h thily 70°C 

I c i n I 
( ^ 6 K& tinh bing Methanol 

GD7 ^ ^ '^'^ ' ^ nhi&j lin bSng Methanol 

Tinh the CN, 

Hinh 1 : SadS tdm tit quy trinh chiet xuat va 

tinh chi steviosid tu la co ngot 

K e t q u a v a b a n l u a n 

Khao sat cac yeu to anh h u d n g den hidu 

s u i t chiet xuat g lycos id thd 

Bang 1: Kit qua khao sat cac yiu td anh huang 

cac thdng sd 

Trude tien, khao sat sy anh hudng eua ede logi 

nhya h i p phu d i n higu su i t ch i l t xu l t . "nin hdnh 

ehi l t xudt theo so d l hinh 1 de thu dugc glycosid 

thd vdi cac dieu kien ban dau nhu sau: 

Giai doan 1 (GDI) 

Kh l i lugng dugc lidu dem chi l t : 100,00 g; 

Dung moi ehi l t xu l t : Nude nong; Nhiet do chiet 

xu l t : 65 "C; Ty lg dug-c lieu/dung m6i (kg/I): 1/3,5; 

Thdi gian chi l t xu l t : 4 gid. 

Giai doan 4 (GD4) 

Loai tap bdng each cho djch chi l t qua cgt hap 

phg. Khao sdt lan lugt vdi cde loai nhya hap phy 

Amberlite XAD-2, Amberlite XAD-7 vd Diaion HP-

20 (Sigma - Aldrieh). Rda giai cgt bang 500 ml 

methanol 75%; toe do rua giai 3 ml/phut. 

Tinh hieu su i t ehi l t x u l t glycosid th6 cho thay 

khi su dung nhya Diaion HP-20 thu dugc higu 

suat eao nhat (2,31%). Vi vay, trong tdt ca cac 

quy trinh khao sat t i l p theo, d giai dogn 4 (GD4), 

cgt nhya Diaion HP-20 dugc lya chgn d l logi t?p 

va tach glycosid tho. 

Cac yeu to khac dugc khao sdt tuang ty, tO 

do lya chgn dug-c cae th6ng s6 thieh hgp cho kit 

qua dugc tdm tat a bang 1. Khi lya chgn dupc 

thdng s6 nao thi se dp dung th6ng s l do cho cac 

thi nghiem khao sat tiep theo. 

din hi$u suit chiit xuit glycosid thd va It/a chpn 

TT Yeu to khao sat 

1 Nhu^ hap phu 

2 Dung moi rifa giai cot 

3 Nhi^t do chiet xuit 

Thonq so 
Amberlite XAD-7 

Diaion HP-20 
Amberlite XAD-2 

Methanol 75% 

Ethanol 75% 

ss-c 
65"C 
75"C 

Hieu suat 
2,17% 
2,3) !« 

Khonq ket tinh 

2,31 % 

2,31% 

2,17 % 
2,31% 

Khong ket tinh 

TT 

4 

5 

6 

Yeu to khao sat 

Th&i gian chiSt xuit 

Ty le dime li$u/ dung mdi 
' WD 

So lan chiSt xuat 

Timng so 
3 gift 
4 gity 
5 gift 
1/1,5 
1/2,5 
1/3,5 
1/4,5 
1 lan 
2 l l n 
3 lan 

Hi&isutl 
2.27% 
2,3)54 
2,31% 
2,12% 
2,20% 
2,3)% 
2,31% 
2,31% 
2,39% 
2,39% 

Tu k i t qua d bang 1, quy trinh chi l t x u l t 

glycosid thd dugc t i l n hdnh theo sc dd hinh 1 

vdi cde thdng s l duge lya chgn nhu sau: 

Giai doan 1 (GDI) 

Dung mdi chiet xudt: Nude ndng; Nhiet do 

chi l t xuat: 65 "C. Sd Idn chi l t xu l t : 2 lan; Thdi 

gian chi l t xu l t moi lan: 4 gid; Ty Id duyc ligu/ 

dung mdi (kg/I): 1/3,5. 

Giai doan 4 (GD4) 

Cdt nhya Diaion HP-20; dung moi n>a giSi: 

Ethanol 75%; toe do rua gidi: 3 ml/phdL 

Tinh che glycosid tho (GD6) 

T i ln hdnh chi l t x u l t glycosid thd theo quy 

trinh da xdy dyng vdi khoi lugng dugc li§u 

chiet Id 100,00 g thu dug'c 2,13 g glycosid thd. 

Glycosid thd dug'c dun hoi luu frong 10 phdt vdi 
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methanol, them than hogt, Igc ndng, rCra than 
bang 5 ml methanol. Ggp cae djch Igc. D|eh Igc 
duvc dem cat dudi dp su i t giam thu duge can. 
Hda tan can trong methanol, Idm lanh vd d l k i t 
tinh d nhigt dg O-S^C, Igc qua ph iu Buehner thu 
dug'c tinh t h i (1,80 g). Tinh t h i t i l p tuc k i t tinh 
Igi l l n 2 trong methanol d nhidt dO O-S^C, lgc thu 
dugc tinh t h i ky hidu la CN, (1,67 g). 

Glycosid thd, tinh t h i sau khi k i t tinh l l n 1 vd 
tinh t h i sau khi k i t tinh l l n 2 (CN,) dugc hda tan 
trong methanol va djnh tfnh b ing s i c ky Idp mdng 
vdi he dung mdi CHCl3:MeOH:Hp (15:8:1). Hien 
vet bang dung djch H^SO^ 10% trong con. K i t 
qua dugc trinh bdy d sac ky d l hinh 2. K i t qud 
eho thay glycosid thd van eon lan tap chi t , cho 2 
v i t trdn sac ky do, sau khi k i t tinh l l n 1 dg tmh 
khi l t da tang len song v i n cdn 1 v i t r l t md ngodi 
v i t chfnh tren sac ky do San pham sau khi k i t 
tinh l l n 2 tuong d l i tinh khi l t , chf cho 1 v i t tren 
sac k;̂  d l . Do do, phuang phap tinh eh l duge 
lya chgn Id k i t tinh lai 2 lan trong methanol. Higu 
su i t ehil t xu l t va tinh eh l CN, la 1,87%. 

Bdng 2: S6 li$u phS 'H-NMR (500 MHz. DMSO) 

1 2 3 

Hinh 2: Sic ky do dmh tinh san phim cac giai 

doan cua qua trinh chiit xuit 

Ghi chu: 1: Glycosid tho, T Tinh thi kit tinh lan 1; 

3: Tmh thi kit tinh lin 2 

Xac djnh cau true hoa hgc cua CN, 

P h i kh l i (MS): [M]* = 805,40, dng vdi cdng 

thdc phdn td la CjgHg^O,^. 

So lieu p h i cdng hudng td hgt nhan (NMR) 

cua CN, dugc trinh bay d bang 2. 

va ^^C-NMR (125 MHz, DMSO) cua h(^p chit CN, 

VI trie 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

14 

15 

16 
17 
18 
19 
20 

'H-NMR (S ppm) 

0,77 (m, 1H);1,77(m, 1H) 
1,39 (m,1H); 1,99 (m,1H) 

1,05 (m, 1H); 2,17 (d, J = 13 Hz, 1H) 

1,03 (m,1H) 
1,77(m. 1H), 1,94(m, 1H) 
1,36 (m,1H); 1,62 (m,1H) 

0,91 (m, 1H) 

1,19(m, 1H);1,70(m, 1H) 
1,47(m, 1H);1,79(m, 1H) 

1,53 (m, 1H); 2,15 (d; J = 11,5 Hz; 

2,03 (m, 1H)i 2,1» (d; J = 13,5 Hz; 
1H1 

4,71 (s, 1H);5,02(s, 1H) 
1,13 {s,3H) 

0,86 (s, 3H) 

"C-NMR 
(Sppml 

40,9 
18,6 
38,6 
46,8 
56,4 
20,0 
41,9 
43,1 
53,1 
40,0 
21,2 
37,3 
84,6 

47,0 

46,8 

153,5 
104,5 
28,0 
175,6 
15,1 

VI tri 
C 
V 
2' 
3' 
4' 
5' 
6' 
1" 
2" 
3" 
4" 
5" 
6" 
1'" 

2"' 

3 -

4 -
5" 
6 -

'H-NMR (S ppm) 

5,25(d, J = 8,0Hz;1H) 
3,50 (m, IN) 
3,48 (m,1H) 
3,37 (m, IN) 
3,35 (ir, IN) 

3,63(m, 1H). 3,83(m, 1H) 
4,45 (d; J = 7,5 Hz; 1H) 

3,61 (m, IN) 
3,72 (m, IHl 
3,37 (m.lH) 
3,30 (m,1H) 

3,63(m, 1H);3,82(m, 1H) 
4.35 (d; J = 8,0 Hz; 1H) 

3,16 (d; J = 8,0 Hz; 1H) 

3,60 (m,1H) 

3,15 (m,1H) 
3,44 (m,1H) 

3,63(m, 1H), 3,82(m, 1H) 

"C-NMR 
(d ppm) 

94,1 
82,6 
76,6 
70,3 
76,9 
61,0 
96,3 
77,0 
84,6 
70,3 
76,9 
60.6 
104,6 

75,3 

76,9 

72,5 
77,6 
61,0 

P h i ^H-NMR chi ra sy cd mdt cua 2 nhdm 
methyl singlet d 6 0,86 (H„ ) vd 1,13 (H,,). Hai 
proton olefinic cda n l i ddi exocyclic d 5 4,71 
vd 5,02; 9 nhdm methylen vd 2 nhdm methin 
ndm trong khodng 6 0,77-2,15 ddc trung eho 

khung cau tnjc ent-kauran diterpenoid. Trdn 
p h i ESI-MS cua CN, cho th iy cdc mdnh ion 
d 805,40; 643,40; 481,40 ehdng td sy cd mdt 
cua 3 dudng hexose. S y phdn mdnh td m/z 
805,40 xuIng 659.40 chung td sy cd mdt cua 
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c l u true deoxyhexose trong phan tu . S y cd mat 
cua 3 phdn tu dudng glucose trong CN, dugc 
the hien tren pho ^H-Ntl^R vai sy cd mat eua 
3 proton anomer d 5 5,25 ppm (d, J = 8,0 Hz); 
4,45 ppm (d, J = 7,5 Hz) va 4,35 ppm (d, J = 8,0 
Hz). Cac hdng s l tucng tae J dugc d l i ch i iu vdi 
eae tdi lidu tham khao"'"^ cho thdy cac dudng ed 
hudng p. Pho "C-WAIR ehi ra sy cd mat eua 38 
carbon, trong do cd 20 carbon cda khung ent-
kauran (stevlol) va 18 carbon eua 3 dudng. S y 
ed mat cua carbon trong c l u true stevlol t h i hien 
d nhdm earbonyl trong ester d S 175,6 ppm (C,g) 
vd 1 carbon bdc 4 d 153,5 ppm (C,g). 3 carbon 
anomer cho cac tin hidu 5 94,1 (C,,); 96,3 ppm 
(C,,) vd 104,6 ppm (C,..). Tu sy phan tfch cac 
pho HAS va NMR eho t h i y hg'p eh l t CN, cd khung 
e l u true ent-kauran diterpenoid vdi 1 n i l doi 
exocyclic d vj tri C,g, 3 dudng 3-giucopyranose, 
trong do 2 dudng d 0,3 vd 1 dudng d C,g. Do do, 
dy doan CN, la steviosid ed edu tmc dugc trinh 
bay d hinh 3. Sd lieu pho cua CN, duge so sanh 
vdi s6 lieu pho eua steviosid da duyc cdng bo 
trong tdi lidu'^' cho k i t qua phu hgp. 

Hinh 3: Ciu true hda hoc cua chit C/V, - steviosid 

Can ed vao sd lieu pho khdi va p h i cdng 

hudng tu hat nhan, ch i t CN, duac xac djnh la 

steviosid. 

Quy tr inh c h i l t xuat vd t inh c h i s teviosid 

t u Id CO ngot 

T d Cdc k i t qua duge trinh bdy d tren, quy 

trinh chiet xu l t va tinh eh l steviosid t d Id co nggt 

dug'c t i l n hdnh nhu sau: 

Bgt la CO nggt dug'c ehi l t hai l l n bang nude 

ndng d 65°C, thdi gian ch i l t moi l l n Id 4 gid, t j 

Id duac lidu/dung mdi (kg/I) la 1/3,5. Lgc ndng, 

ggp cdc djch ehi l t . Them Ca(OH)2 vdo djch chiet 

nude vd d i l u chfnh pH d i n pH = 9, khuly frong 

30phCit d 45°C. Hon djch thu duge dem Igc hut 

bang p h i u Igc Buehner thu dugc dich lgc. Them 

acid citric vdo djch lgc va d i l u chinh pH d i n pH 

= 7 thu duae djch ch i l t da loai tap. Djch chilt 

da loai tap dug'c dua Idn cgt Diaion HP-20. Rda 

giai cgt bang ethanol 75%i, t i e do rda giai 3 ml/ 

phdt. Djeh rda giai dugc cat dudi ap sui t giam 

r l i CO each thuy d 70°C d i n can. Can dugc them 

methanol vdi ty Id ean/methanol 1/40 (g/ml) roi 

dun hoi luu trong 10 phut. De ngudi, Idm Ignh 

vd d l k i t tinh d nhiet do O-S^C. Lgc lay tinh the 

bdng ph iu Buehner, rua nhanh tinh t h i bang mdt 

t h i tfch toi thieu methanol Ignh roi dem say chdn 

kh6ng thu dugc tinh t h i glycosid th6. Glycosid 

th6 dugc them methanol vdi ty le cin/methanol 

1/50 (g/ml) r l i dun h l i luu trong 10 phut, them 

than hogt vdi ty le 5%, lgc nong thu dugc djch 

Igc. Rda than bang t h i tich toi th i lu methanol. 

Ggp cac djeh Ige. Djch Igc duge dem eat dudi 

dp su i t giam thu duge can. Hda tan can trong 

methanol, lam lanh va de k i t tinh d nhigt do 

0-5°C, Igc qua ph iu Buehner thu duac tinh the. 

Tinh the nay t i l p tuc dugc k i t tinh lai l l n 2 trong 

methanol thu dugc tinh the steviosid tinh khlet. 

Hieu suat ehi l t x u l t glycosid tho la 2,39%; hidu 

s u i t ch i l t x u l t steviosid la 1,87%. 

K e t l u a n 

Quy trinh chiet xu l t vd tinh che steviosid ti> 
Id CO nggt {Stevia rebaudiana (Bert.) Hemsl.) da 
dugc hoan tiiidn de cd t h i ap dgng vdo san xult 
d Vigt Nam. Quy trinh dan gian, d l thyc hign, ti lt 
kiem duge thdi gian va chi phf, tuang doi thdn 
thidn vdi mdi t rudng va eho hidu su i t chiet xuat 
la 1,87%. Dya vao s l ligu pho khoi (MS) vd pho 
cgng hudng t u hat nhdn (NMR) da nhdn dgng 
chat ehi l t duge sau khi tinh e h l la steviosid. 
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Nghien cmi xay dung... (Tiep theo trang 11) 

Bang 4: Thdnh phin cdng thCec vi6n cdng 

thucF 

Thdnh phin 
Acid valproic 
Natn valpnsat 
HPIV1CK15IVI 
HPMC 615 
PVP K30 
Dicalci phosphat dihydrat 
Aerosil 
Talc 

Magnesi stearat 

Ting 

1 vien (mg) 
145,0 
333,0 
115,0 
25,0 
15,0 
10,0 
39,8 
6,8 

10,4 

700 

20,71 
47,57 
16,43 
3,57 
2,14 
1,43 
5,69 
0,97 

1,49 

100 

Hinh 4: D6 thj GPDC cOa vi§n tie cdng thuc F 
vd Depakin Chrono 500 (Sanofi Aventis) 

Ket luan 
Cdc k i t qua cua nghien cuu da chdng minh 

bdng cdch su dung cdc polymer vdi ky thudt xdt 
hgt udt tao khung matrix than nude, cd the thi l t 
k l duge vidn nen ehua AV va NV dgng GPKD, 
cd t i c do GPDC tuang duang vdi san ph im 
Depakine Chrono 500. Vdi dg GPDC da dgt 
duge, cdng thue F cd t h i duge sd dgng d l t i lp 
tyc thyc hidn cdc nghien cdu tiep theo gom bao 
mang chong am, nang d p cd 16 va hoan thign 
qui trinh san xuat san ph im. 

Tai lieu tham khao 
1. Bg Yte (2009), Dugv: thu quoc gia, Nha xult ban 

Y hpc Ha Ngi, 127-130. 

2. VA Ptiarmacy Benefits Management Strategic 
Healthcare Group and Medical Advisory Panel (2006), 
Depakote EC versus Depakote ER. 

3. Phaechamud T, Mueannoom W., Tuntarawongsa 
S., Chitrattha S. (2010), "Preparation of coated 
valproic acid and sodium valproate sustained-release 
matrix tablets', Ind. J. Pharm. Sci. 72 (2), 173-183. 

4. Chakraborty S., Pandit J. K.. Snnatha A. (2009). 
"Development of extended release divalproex sodium 
tablets containing hypdrophobic and hydrophilic 
matnx", Cun^. Drug Deliv., 6 (3), 291-296. 

5. United States Pharmacopoeia 34. 

(Ngiy nh$n bdi: 22/09/2013 - Ngay thdng qua phan bi$n: 28/01/2014) 

T*PCHi DUQC HQC - 2/2014 (S6 454 NAM 54) 




