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TOM TAT

Nghién ciru tién hanh khdo st va t6i wu héa quy trinh tach chiét cdc steviol glycosid tir ¢é
ngot. Quy trinh tach chiét bao gdm cdc budc: Chiét xudt co ngot, logi mau dich chiét bdng
phuwrong phdp gia véi va tinh ché cdc steviol glycosid bang phwong phdp sdc ky trao déi ion.
Quy trinh sir dung “phirong phdp xanh” dé thu nhén cdc chdt ngot tir c6 ngot ma khong su
dung cdc dung méi hitu co trong qud trinh chiét tach. Co ngot sau khi chiét néng véi nuwde
thu cao long dwoc gia voi véi ti 1é 1/1 (kI/kl) ¢ 5°C trong 10 phiit dé loai bo cdc tap chat va
mau. Sau ds, dich chiét tié'p tuc duoc trién khai qua lan luot cét sdc ky trao doi anion va
cation dé tinh ché hoat chat. Két qud khao sat da ghi nhan diéu kién sdc ky 16i tru & cot anion:
ti 1é cao chiét/nhwa la 1/4 (kI/kl), s6 lan chay la 3 lan, toc do dong la 10 mL/phiit; & cot
cation: ti 1é cao chiét/nhwa la 4/1 (kl/kl), 6 lan chay la 1 lan, toc do dong la 15 mL/phut.
Hiéu sudt chiét tach ciia 2 quy trinh tinh ché lan ot la 2,12% va 2,31%.

Tir khéa: Ca(OH),, co ngot, rebaudiosid A, sdc ky trao doi ion, steviosid

Trich dan: Dinh Trudong Son, Lam Bich Thao, Nguyén Nhat Minh, Nguyén Vin Tri, Lé Vin
Minh va Nguyén Dan Thao, 2022. Chiét xuét steviosid va rebaudiosid A tir ciy
c6 ngot (Stevia rebaudiana bertoni) bang phuong phap xanh. Tap chi Nghién ctru
khoa hoc va Phat trién kinh t& Truong Pai hoc Tay Do. 15: 205-217.

*TS. Lé Van Minh — Gidm doc Trung Tam Sdm va Duoc Liéu TP. Ho Chi Minh
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1. GIOI THIEU

Cay co ngot (Stevia rebaudiana
Bertoni) la loai thao duoc co ngUOn géc
tr Nam My, hién nay da duoc trong o
Viét Nam. L4 co ngot c6 chira nhiéu cac
hop chat steviol glycosid nhu steviosid,
rebaudiosid A, rebaudiosid  C,
rebaudiosid B, rebaudiosid D,
rebaudiosid E va dulcosid A (Kinghorn
va Soejarto, 1991). Trong d6 d6 ngot cua
rebaudiosid A gip 250 - 450 lan so Vi
duong mia va steviosid ngot gap 150 -
300 lan so véi duong mia (Cramer va
Ikan, 1986). Cac steviol glycosid la loai
chat tao ngot tu nhién, khong sinh ning
lwogng, hd trg diéu tri mot s6 bénh 1y nhu
dai thao duong (Lailerd et al, 2004), roi
loan lipid huyét, ting huyét 4p (Dyrs et
al, 2005). Ngoai ra, cac steviol glycosid
con c6 hoat tinh khang khuan, khang
nam, khang virus, khang viém (Ghosh et
al, 2008). Hai hop chit steviosid va
rebaudiosid A la cac steviol glycosid co
d6 ngot cao, chiém ham luong 16n trong
c6 ngot dang 1a dbi twong dugc lra chon
dé 1am san pham chét tao ngot thay thé
cac chat tao ngot hoa hoc.

O Viét Nam c6 mét sé nghién ciu da
tién hanh phan lap va tinh sach céc steviol
glycosid tir cé ngot, tuy nhién hiéu suat
tach chiét ciia cic phuong phap nay van
con kha thap 0,1 - 2% va quy trinh tach
chiét str dung nhiéu loai dung méi hiru co,
khong an toan cho suc khoe nguoi dung,
kho &p dung trén quy mé Ién. Trong
nghién ctru nay, ching t6i danh gia
“phuong phdp xanh” tach chiét cac
steviol glycosid tr co ngot. Pay la
phuong phép tach chiét don gian, sir dung
cac dung moi it doc hai voi hiéu suat tach

chiét twong ddi cao, c6 kha nang ap dung
trén quy mo cong nghiép.

2. PHUONG PHAP NGHIEN CUU

2.1. Vat ligu

Nguyén ligu: L4 c6 ngot duoc say kho
c6 d6 am dat theo tiéu chuan Dugc Dién
Viét Nam V (Bo Y Té, 2017) <13% va
xay thanh bot min (qua ray 355), luu gitr
trong tdi nilon kin bao quan noi khoé mat.
Mau duogc thu hai tai Thanh Hoa (vao
thang 03/2021).

Dung mdi va chat chuan: Ca(OH),

(Viéet Nam), aceton (Merck), iso-
propanol (Merck), Amberlite IRP64
(buc), Amberlite FPA98CI (btc),

steviosid (Sigma-Aldrich, CAS 57817-
89-7); rebaudiosid A (Sigma-Aldrich,
CAS 58543-16-1).

2.2. Phuwong phap nghién ciru

Qui trinh thwc hién: Chiét xuat co
ngot vdi1 dung méi nudce thu cao 16ng, cao
long dugc loat mau so bd béng phuong
phap gia voi va tinh ché bang phuong
phap sic ky cot nhya trao doi ion.

2.2.1. Chiét xuit cao léng cé ngot

Quy trinh chiét xuét co ngot duoc tién
hanh theo béo cdo cua H6 Thi My Linh
(2018) bang cach 1ay 1,0 kg bot 14 co ngot
chiét hoi luu trong cach thity voi nudce
theo ty 1€ duoc li¢u/nude 1a 1/20 (g/mL)
trong 60 phut ¢ nhi¢t d¢ 90 °C. Loc dich
chiét qua gidy loc Whatman No.1 va tién
hanh c6 bay hoi dung méi bang may co
quay chéan khong (Buchi R-300, Thuy Si)
¢ 70 °C thu cao long.
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2.2.2. Gia voi

Gia voi la phuong phép loai mau va tap
sit dung Ca(OH)z, cac diéu kién gia voi
cta dich chiét co ngot theo nghién ctu
trude day cua Abou-Arab et al. (2010) va
Lemus-Mondaca et al. (2012) vai ty 1€
cao/Ca(OH). = 1/1 (g/g), 6 nhiét d6 5 °C
trong 10 phut va loai tua voi chét tro loc
diatomite. Dich sau khi loai tua duoc
trung hoa bang acid citric dén pH = 7.

2.2.3. Tinh ché hogt chdt

Dich sau gia vi duoc tinh ché cac hoat
chat bang cach tién hanh sic ky trao doi
ion (qua cot anion va sau d6 l1a qua cot
cation), cac thong sb duoc khao sat dé toi
wu héa diéu kién sac ky trao doi ion gom:
Ty 18 cao/nhua (g/g), sd 1an chay cot va
tbc d6 dong chay (mL/phat). M&i thi
nghiém duoc khao sat 1ap lai 3 1an va lay
gia tri trung binh.

a) Khdo sdt 1y 1¢ cao/nhwa (g/g): Lay
200 mL dich loc cho chay qua cot c6 khéi
luong nhua voi ty 1€ khoi luong cao/nhya
lan luot 1/1; 1/2; 1/3; 1/4 (cot anion) va
ty 1& khéi luong cao/khdi lugng nhira lan
luot 4/1; 2/1; 1/1; 1/2 (cot cation) voi toe
dd dong 10 mL/phut.

b) Khdo sdt sé lin chay cét: Lay 200
mL dich loc cho chay qua cot c6 khbi
lugng nhuya véi ty 18 khdi lwong cao/ khoi
luong nhya da dugc khao sat, cgt anion
c6 toc d6 dong 1a 10 mL/phut véi s6 lan
khao sat 1; 2; 3; 4 lan va cot cation c6 tdc
do 12 mL/phut véi sb 1an chay khao sat 1;
2; 3 lan.

¢) Khdo sdt toc dp dong chdy: Ly 200
mL dich loc tién hanh véi céc diéu kién
thich hop da khao sat ¢ trén, khdo sat qua

cot anion va cation voi tdc do dong chay
lan lugt 1a 2,5; 5; 10; 15; 20 mL/phut.

Qua trinh gia voi va tinh ché hoat chat
duogc kiém tra dinh tinh bang sac ky 16p
mong voi ban méng silica gel 60 Fass
(Merck) khai trién v6i hé dung méi pha
dong n-butanol - acid acetic - nudc (4 : 1
: 5) va phat hién vét chat thudc thir H2SO4
10%. Pong thoi do quang phd tai ving
Vis (budc song 420 nm va 670 nm) bang
may do phd UV-Vis (Beckman Coulter
DU-730, Btic) dé xac dinh 6 mat mau va
do do giam mau sic (L*, a*, b*) bang
may do mau (CHN Spec CS-520, Trung
Qudc) dé xac dinh d6 khac biét mau sic
AE.

2.2.4. Cac cong thurc tinh
a) Xdc dinh d¢ mét mau: D6 mat mau
dugc xac dinh theo cong thirc ctia Fuh va
Chiang (1990):
D6 mat mau = 1—
A420 sau (hOé,C A670 sau)
A420 truse (h0AC Ag70 tryec)

(As20, As70 12 @6 hap thu & 420 nm va
670 nm, trudc va sau khi chay cot)

b) Do cwong dp mau: DO khac biét
mau sac (AE) dugc xac dinh theo cong
thirc cua Vega-Galves (2012):

AE*,, = \/(L*'Lo)2+(a*'ao)2 +(b*'bo)2
(Lo, ao, bo: Gia tri truede khi loai mau;
L*, a*, b*: Gia tri sau loai mau)

3. KET QUA VA BAN LUAN

Steviol glycosid la cac diterpen
glycosid c6 khung aglycol 1a steviol lién
ket véi mot hoac nhieu phéan tir duong,
trong do steviosid va rebaudiosid A 1a cac
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steviol glycosid chiém ham luong chu
yéu trong co ngot. Céac steviol glycosid
duoc dung 1am chét tao ngot tu nhién, c6
tinh an toan cao, hién nay dugc st dung
nhiéu lam phy gia trong ki nghé thuc

3.1. Chiét xuat cao cé ngot

Bang 1. Hiéu suit chiét cao c6 ngot

pham va dugc pham dé tao d6 ngot cho
san pham. Steviol glycosid dwoc thu nhan
cha yéu tir cdy Co6 ngot Vé6i cac phuong
phéap héa ly khac nhau.

Khoi luong Khoi luong D6 am Do amcao  Hiéu suat chiét
nguyén liéu (kg)  cao (kg) nguyén liéu (%) (%) (%)
1,0 0,67 10,7 65,6 25,81
n-butanol - acid acetic - nu6c
(4:1:5)
*
T, .

Hinh 1. Sic ki d6 su hién dién steviosid va rebaudiosid A trong cao léng c6 ngot

1: chudn steviosid, 2: chudn rebaudiosid A, 3: cao long co ngot

Sic ki d6 cho thay vét thir cao co ngot
sau khi khai trién sac ky 16p mong trén hé
dung mdi n-butanol - acid acetic - nudc
(4 :1:5) co sy hién dién cua 2 vét chat
c6 mau sac va gia tri Ry tuong dong vai 2
chuan steviosid va rebaudiosid A (Hinh
1.

3.2. Gia voi

Cao 16ng ¢ ngot tién hanh cho gia voi
véi Ca(OH)2 theo ty 1€ cao/Ca(OH): la
1/1 (g/g), 6 nhiét do 5 °C trong 10 phdt,
dich sau khi gia voi c6 pH = 11 va dugc
trung hoa bang acid citric dén pH = 7. Két
qua kiém tra dinh tinh bang TLC, do
quang pho dé xac dinh d6 mat mau va do
mau dé x4c dinh do khac biét mau séc
(Bang 2).
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1 2 3 4

Hinh 2A. Dich chiét cao ¢é ngot

trudce (1) va sau gia voi (2)

Hinh 2B. Sic ki @6 dinh tinh
cao c6 ngot trwde khi gia voi
va sau khi gia voi

1: chudn steviosid, 2: chudn
rebaudiosid A, 3: cao trudc
gia voi, 4: cao sau gia voi

Bang 2. Thong sb dich c6 ngot sau khi gia voi

D6 mat mau

D6 mat mau

Do khéc biét mau sic AE

(420 nm) (670 nm) L* a* b*
Dich truéc giavoi  3,55+0,16 2,8440,07  15,68+0,36  1,30+0,12  8,45+0,33
Dich sau gia voi 3,19+0,11 1,52#0,09  31,94+0,13  3,11+0,04  15,49+0,21
Do matmau (%)  10,14+0,33  46,32+0,25 17,81+0,47

Két qua & Bang 2 cho thay qua trinh
gia voi da loai bo duoc phan 16n sic tb
diép luc hap thu ¢ hai budc song 420 nm
(giam 10,14%) va 670 nm (gidm
46,32%). Do d6, mau sic cua dich chiét
sau khi gia voi giam di dang ké so véi
trude khi gia voi Hinh 2A. D gidm mau
cua bao céo cling phu hop véi nghién clru
cta Abou-Arab et al. (2010) khi hiéu qua
loai mau va tap khi gia véi do ¢ 420 nm

va 760 nm lan luot 1a 23,2% va 41,92%.
Ngoai ra, sic ky do dinh tinh & Hinh 2B
ciing cho thay, qua trinh xtr ly vo1 voi da
loai dugec mot s6 vét tap chat kém phan
cuc ma khong lam mat di cac steviol
glycosid. Piéu nay cho thdy tac dung
dang ké cia qua trinh xir Iy véi voi gitp
loai dugc tuong ddi cac tap chit mau tao
thuan loi cho giai doan tinh ché ké tiép
bang sic ky trao doi ion.
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3.3. Tinh ché hoat chét
3.3.1. Khdo sdt qud trinh trao di anion

a) Ty I¢ cao/nhua

(A) 420 nm (8) 670 nm © Db khac biét mau sic
a
100 84,6a 87,5 100 s 1b 778b 40
_ = 80 698 3 ’ ¢ c c
g 80 60,0 g 588 65,9 30 2498 269 218
3
3 60 g 60 " 19,9
E 34,7 = < 129
& 40 E 0 0
o 17,1 S
@ 20 @ 20
O T T T T T C T T T T T
0 T T T T T 11 1/2 1/3 1/4 1/5
U1 U2 U3 U4 15 n T?’Iz caollﬁion (1’;‘ ) s Ti16 caofanion (glg)
Tilé caolanion (g/g) ¥ 99

Hinh 3. P§ mit mau ¢ bwéc song 420 nm (A), dd mat mau & bwéc séng 670 nm (B) va
do khac biét mau sac AE (C) cia cac dich chiét theo ty 1€ cao/nhya c§t anion

(a: p=10,1961, b: p =0,8040, c: p > 0,05)

b) S6 lin chay cét

) 420 nm . (B) 670 nm ©  pg khac biet mau sic
94,82 947
100 846 100 b b 40 c c
! 882" 886 3117 321
~ 80 = 9
g g 76,1 0 g
é 60 é go{ 736 ) 19,2
w
20
= 30, 3 <
e 40 g 70
O ©
@ 20 @ 60 10
0 T T T T 50 T T T T 0 T T T T
1 2 3 4 1 2 3 4 1 2 3 4
$6 14n chay cot S6 Ian chay cot Sb lan chay cét

Hinh 4. P9 mat mau ¢ budc song 420 nm (A), do mz‘it, mau 6 budc song 670 nm (B) va
do khac biét mau siac AE (C) cia cac dich chiét theo so 1an chay ¢4t anion

(a: p>0,9999, b: p=0,9893, c: p =0,9744)
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¢) Toc dp dong chay

(A) 420 nm (B) 670 nm ©) D6 khac biét mau séc
110 100 92 Ob b 40 c
! 32,6
100] 963" @81% o, a 897" gg2 322¢ 35,°
= 3 = 9 275
2 IS 80,8 30 ’
5 % =g 79,9
3 3 80 18,3
E s0 £ Q20
= <&
E 70 5,8 E 70
a 57,7 © 10
9 60 Q 60
50 T T T T T 50 . . . . . ] T T T T T
25 1-‘5'; d‘m( L/15h't) 20 25 50 10 15 20 25 50 10 15 20
oc [] £ o 6 do 7
6 dong (mL/phu Téc d6 dong (mLipht) Toc doé dong (mL/phat)

Hinh 5. P$ mat mau & budc séng 420 nm (A), do mg"lt mau ¢ budc séng 670 nm (B) va
do khac biét mau sac AE (C) cia cac dich chiét theo toc do dong cgt anion

(a: p>0,05,b: p=>0,05,c: p=>0,05)

d) Pinh tinh dich qua cét anion bang sdc ky l6p méng

n-butanol - acid acetic - nuéc (4 : 1:5)

k..«-gunua. wrn waw ass

1 234567 81| 1

A

234

S Re

12345678

Vét 1, 2: steviosid va
rebaudiosid A.

Vét 3: dich trudce cot.
Vét4,5,6,7vas: tile1/1,1/2,
1/3, 1/4, 1/5.

Vét 1, 2: steviosid
rebaud|05|d A
Vét 3: dich trudce cot

Vét 4,5, 6,7: ti 1é cac lan
chay c6t 1,2,3.4.

<U1
N
i |

Vét 1, 2: steviosid va
rebaudiosid A.

Vét 3: dich trudce cot.
Vét4,5,6,7,8:ti1é cac tbe do
dong chay 2,5; 5; 10; 15; 20.

Hinh 6. Siic ki d6 dinh tinh cac dich chiét khao st ty I& cao/nhya (A), sb lan chay cot
(B) va toc do dong chay (C) cgt anion

Két qua khao sat ty 1& cao/nhya cho
thdy do giam mau tang dan tir ty 1& 1/1
dén 1/5, trong d6 ty 18 1/4 va 1/5 d giam
sic khong 6 khac biét (p = 0,1961). Vi
vay, dé tiét kiém nhya lya chon ty 1€
cao/nhya 1 1/4. Khi ting sb 1an chay cot
tir 1 dén 5 1an thi thiy ring mau sic dich
chiét nhat dan, tuy nhién két qua sau chay
cot 3 va 4 1an c6 d6 giam mau khong c6

khac biét (p = 0,8040). Do d6 dé tiét kiém
thoi gian s6 lan chay dugc lya chon cho
¢t anion 1a 3 1an. Mat khac, trong thi
nghiém khao sat toc do dong theo muc
tang dan tir 2,5 dén 20 mL/phiit thdy rang
téc d cang cao thi kha ning loai mau cia
cOt anion cang kém, do gidm mau cua
dich chiét s& giam di khi toc d6 dong ting
tir 2,5 dén 20 mL/phat. Tuy nhién, két qua
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danh gia thong ké cho thiy ¢ cac téc do
2,5; 5; 10 mL/phat do gidm mau 1a khong
khac biét (p > 0,05) va hi€éu qua hon so
v6i hai toe d6 con lai (p < 0,001). Dé tiét
kiém tho1 gian tdc do dong dugc lya chon
1a 10 mL/phat. Quan sat sic ky dd dinh
tinh cho thiy cac miu dich c6 ngot sau
khi qua cot anion van c¢6 sy hién dién cua
hai chit ngot steviosid va rebaudiosid A
(Hinh 6).

Sau qua trinh khao sat cac yéu 6, cac
diéu kién phu hop duogc lya chon dé chay
¢t anion lan luot 1a ty 1€ cao/nhya 1/4
(g/g); s6 lan chay cot 1 3 1an voi téc do

dong chay 1a 10 mL/phat. Két thuc qua
trinh chay cot véi cac diéu kién trén, dich
chiét thu dugc c6 d6 mat mau 94,8% (420
nm) va 88,2% (670 nm); do khac biét
mau sic AE 13 31,08. Dua vao cac két qua
cho thiy qua trinh trao doi anion da loai
b6 lugng 16n cac chit mau va tap ra khoi
dich chiét ma van dam bao dugc do bén
cac chat ngot, dem lai hiéu qua cting nhu
tiém ning trong viéc tinh ché chat ngot &
quy mo6 cong nghiép.

3.3.2. Khdo sdt qud trinh trao doi
cation

a) Khdo sat ty I¢ cao/nhwa cation

(A) 420 nm (B) 670 nm ©) Do khac biét mau sic
100.0 40
s05? 100.0 e

-~ a a 7 b b b 333° 337° 336 '
g 995 993" 993 T 995 994"  994° 994 35 I I
3 3 98,9 b
g 99.0 a E 900 ’ U
£ 98, €
g %8s 2 985 25

98.0 T T T T 98.0 T T T T 20 T T T T

41 211 11 112 4 21 1 112 41 2/1 11 12
Til¢ caolcation (g/g) Tilé caolcation (g/g) Tilé cao/cation (g/g)

Hinh 7. P$ mit mau ¢ bwdc song 420 nm (A), dd mat mau & buée séng 670 nm (B) va
do khac biét mau sac AE (C) cia cac dich chiét theo ty 1€ cao/nhua cft cation.

(@: p=>0,05,b: p=>0,05,c:p=>0,05)

b) Sé lan chay ¢t

(A) 420 nm (B)
100.0

D6 mat mau (%)
© © ©
=] o ©
o =) o

Do mat mau (%)
©
©
o

©
©
=}

b
98;39/F——f

670 nm (©) D6 khac biét mau sac

b 35

99,11 b 99,14

98.0 T

£ 12 . 1
S0 lan chay cot

S6 1an chay cot

T T 20
2 3

- -
w -

2
S6 1an chay cot

Hinh 8. P) mt mau & budc séng 420 nm (A), d) mit mau & buée séng 670 nm (B) va
d¢ khac biét mau sac AE (C) cia cac dich chiét theo so 1an chay cot cation.

(a: p> 0,05, b: p> 0,05, c: p>0,05)
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¢) Khdo st téc dé dong

() 420 nm B)

a
100 102
9902 993 a

98

D6 mat mau (%)
D6 mét mau (%)

96

670 ©

D6 khac biét mau sic
40

(o o3 c
35 338 330° 333 332
l\i——i—i\sc;s
FEY
25

20

94— T T T T '
2,5 5,0 10 15 20
Téc do dong (mL/phut)

T
2,5 5,0
Téc do dong (mL/phut)

T T T T T
25 50 10 15 20
Téc do dong (mL/phut)

T T T
10 15 20

Hinh 9. P) mit mau & buéc song 420 nm (A), d) mat mau & buée song 670 nm (B) va
do khac biét mau sac AE (C) cta cac dich chiét theo toc do dong chiy cot cation.

(a: p=> 0,05, b: p> 0,05, c: p>0,05)

d) Pinh tinh dich qua cét cation bang séc ky lép méng

1 2 3 4 5 6 1 2

n-butanol - acid acetic - nuéc (4 : 1:5)

3 4 5 1 23 456 738

1, 2: steviosid va rebaudiosid A 1,2
3, 4,5, 6: ti 1€ cao/cation 4/1, 2/1, 3,4,5:ti 1€ cac 1an chaycot 1, 2, 3.
1/1, 1/2.

steviosid va rebaudiosid A

1, 2: steviosid va rebaudiosid A
3: dich trudc cot.

2,5; 5; 10; 15; 20 mL/ph0t

Hinh 10. Sic ki dé dinh tinh cic dich chiét khao sét ty 1§ cao/nhya (A), s6 1an chay cot
(B) va toc do dong chay (C) cét cation

Két qua khao sat khdi lugng cao/nhya
cation O cac ti 1€ 4/1, 2/1, 1/1 va 1/2 cho
thiy khong c6 su khac biét vé do giam
mau va do thay doi mau sac (p > 0,05).
Khi ting sb 1an chay cot tir 1 dén 3 lan,
d6 giam mau va thay ddi mau sic tuong
duong nhau (p > 0,05). Mit khéc, két qua
khao sat téc do dong chay, ¢ tbe do 2.5;
5; 10; 15 mL/phut cho két qua do giam
mau tuong duwong (p > 0,05) va tot hon
so v6i toc d6 20 mL/phuat (p < 0,001). Sau

qua trinh khao sat cac yéu td, cac diéu
kién phu hop duogc lya chon dé tinh ché
cao lan luot la ty 1€ cao/nhya cation 4/1
(g/g); s6 1an chay cot 1 1an va toc do dong
chay 15 mL/phut. Két thiic qua trinh chay
cOt v6i cac didu kién trén, do mat mau cua
dich dat dén 97,3% (420 nm) va 99,3%
(670 nm); do khac biét mau sic AE dat
33,21. Qua trinh sic ky voi nhya cation
duogc st dung dé loai lugng mau va tap
con sot lai trong dich c¢6 ngot ma cot
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anion chua loai dugc. Do lugng tap chat
cha yéu da dugc loai trong giai doan gia
vOi va sic ky voi nhya anion nén qua
trinh trao dbi cation st dung lwong nhya
va s6 lan chay cot it hon dang ké s0 vOi
cot trao doi anion. Pinh tinh bang sic ky
16p mong thi cac mau dich co ngot sau khi
trao do6i cation van c6 sy hién dién cua céc
chat ngot steviosid va rebaudiosid A
(Hinh 10).

3.3.3. Tinh <ché steviosid va

rebaudiosid A

Cao long cd ngot sau khi xtr 1y gia voi
va tinh ché véi sic ky trao d6i ion s& duoc
cd bay hoi dung mdi thu nhan cao tinh
ché. Hoa tan cao trong aceton, phan
khéng tan duoc rira nhiéu 1an véi ethanol
tinh khiét 80% thu duoc rebaudiosid A,
dich hoa tan cho bay hoi aceton va rira
nhiéu 1an bang iso-propanol tinh khiét thu
duoc steviosid.

n-butanol -

acid acetic - nudc

(4:1:5)

Re=0,38——> .

- o &—Re=028

Oty At

Ge BT D Re
12 34

Hinh 11. Sic ki 16p méng san pham tinh ché ddi chiéu véi chat chuan
1: chuan steviosid, 2: chuan rebaudiosid A, 3: steviosid tinh ché, 4. rebaudiosid A tinh che.
Két qua kiém tra sic ki 16p mong cho  va rebaudiosid A d6i chiéu ching to hai
thay san pham tinh ché c6 Rf va mau sdac  san pham tinh ché thu dugc 1a steviosid
twong dong véi hai chat chuan steviosid  va rebaudiosid A.

Bang 3. Khoi lwong va hi¢u suit tinh ché cac steviol glycosid

Nguyén Cao lon Cao L Rebaudiosid
?1e¥1 o~ tnhchs  Steviosid A
Khéi lugng (g) 1000 670 280 18,90 20,65
Do am (%) 10,7 65,60 2,25
Hiéu suét (%) 25,81 30,65 2,12 2,31
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Hiéu suit thu nhan steviosid va
rebaudiosid A tir 14 co ngot lan luot 1a
2,12% va 2,31% tinh trén khéi luong
nguyén liéu khé. Két qua nay phu hop véi
cac nghién ciru cua Gupta et al (2013)
danh gid ham luong steviosid 1a 2 - 10%
va rebaudiosid A la 1 - 5%. Trudc day,
nhiéu bao cao tach chiét steviol glycosid
st dung phuong phap chiét phan doan ¢
dién voi n-butanol, sau dé tién hanh két
tinh lai trong ethanol hoac methanol cho
hiu sudt thu nhan steviosid va
rebaudiosid A kha cao (tur 5 - 8%)
(Kovylyaeva et al, 2007). Tuy nhién,
phuong phap nay st dung nhiéu dung
moi doc hai va san pham steviol glycosid
thu nhan khong thé s dung trong thuc
pham va duoc pham. Ngoai ra, phuong
phap chiét voi n-butanol sir dung lugng
dung méi 16 chi phi cao, khé thu hoi, tai
st dung nhu nhya trao ddi ion. Do do,
viéc st dung nhya trao ddi ion 1a phuong
phap toi wu, tiét kiém chi phi, co tiém
ning nang cap & quy mo 16n trong viéc
tach chiét steviol glycosid tir co ngot.

4. KET LUAN

Trong nghién ctu nay, cac steviol
glycosid dugc tach chiét bang phuong
phap xanh, st dung cac dung méi than
thién voi méi trudng nham tach chiét cac
steviol glycosid vaéi tinh an toan cao co
thé phat trién trén quy md cong nghiép.
Truéc tién, Cé ngot duoc chiét hoi luu
trong cach thuy véi nude thu cao 1ong
chira chat tao ngot (hi¢u sudt chiét
25,81%). Tiép theo cac steviol glycosid
dugc tinh ché qua 3 glal doan (1) gia voi,
(2) sac ky trao d6i anion va (3) sic ky trao
d6i cation. Cac qué trinh d dugc khao sat
va xtr 1y thong ké dé chon duoc cac thong

s6 t6i wu. Hiéu suat tinh ché hai hoat chat
steviosid va rebaudiosid A bang dung
moi xanh 1an luot 1a 2,12 % va 2,31 %.
Steviosid va rebaudiosid A duogc chiét
xudt tir cAy co ngot va tinh ché theo quy
trinh, st dung dung mdi xanh cho hiéu
sudt cao, c6 thé tng dung trong quy md
cong nghiép.
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ISOLATED AND PURYFIED STEVIOSIDE AND REBAUDIOSIDE A
FROM STEVIA (STEVIA REBAUDIANA BERTONI)
BY GREEN METHOD
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ABSTRACT

This study was carried out to investigate and optimize the process of purifying steviol
glycosides from stevia. The extraction procedure consisted of three steps: Extracting stevia
with water, color removal by liming, and purifying steviol glycosides by ion exchange
chromatography. The study used a “green method” to obtain sweeteners from stevia without
using organic solvents. The crude stevia extraction procedure was adding lime to remove
impurities and color. The resulting de-pigmentation fluid was further purified by ion
exchange processes. The results showed that the optimal anion exchange condition was the
stevia extract/anion ratio of 1/4 (w/w); the number of column runs were 3 times; and the flow
rate was at 10 mL/min. For the cation exchange process, the effective removal condition was
the stevia extract/cation ratio of 4/1(w/w); the number of column runs was 1 time; and the
flow rate was at 15 mL/min. The yields of two purification processes were 2.12% and 2.31%,
respectively.

Keywords: lon exchange chromatography, Ca(OH)2, rebaudioside A, stevioside, Stevia
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