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CHIET XUAT STEVIOSIDE TU CAY CO NGOT (Stevia rebaudiana Bertoni)

Ton Nir Lién Huong', Vo Hoang Duy', Duong Mong Hoa', 6 Duy Phuc' va Nguyén Duy Thanh!
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P ABSTRACT
Théng tin chung:
Ngay nhan: 30/11/2014 Extracting  stevioside from the Co Ngot (Stevia
Ngay chap nhan: 26/02/2015 rebaudiana Bertoni) grown in Da Lat province was
presented in this paper. The study focused on two methods to
Title: purify the extracts, such as using column chromatography
Study on stevioside extract of the species with silica gel 60 and using celite column. The structure of
Stevia rebaudiana Bertoni stevioside was then identified based on the NMR spectral
data.
Tir khoa: . %
Stevioside, Stevia re@audiana Bertoni, TOM TAT
celite, silica gel, pho cong hucng tir hat Bai bdo trinh bay qui trinh chiét xudt stevioside tir cdy C6
nhdn ngot (Stevia rebaudiana Bertoni) trong tai thanh phé Pa Lat.
Nghién ciru tdp trung trén hai phwong phdp tinh ché san
Keywords: pham: sac ky cét pha thuong silica gel 60 va phwong phdp
Stevioside, Stevia rebaudiana Bertoni, loc véi chat hap thu celite. Cau triic héa hoc va dinh danh
celite, silica gel, NMR hop chat dwgc xdc dinh can cik vao dir liéu phé NMR.
1 DPAT VAN PE rebaudiana. Tu lau steviol glycoside da duoc st

dung nhu mot ngudn chat lam ngot khong ning
lwong, voi do ngot rat cao (khoang 200 — 300 lin
dudng sucrose tir mia). Ngoai ra, theo nhiéu tai liéu
stevioside con c6 tac dung khang khuén, gitp cai

Cay Co ngot co6 tén khoa hoc la Stevia
rebaudiana Bertoni 1a mot trong khoang 145 loai
thude chi Stevia, 1a loai cdy bui co ngudn goc tir

Paraguay, da dugc st dyng pho bién va lam thude thién cac bénh vé tim mach, huyét ap. Stevioside

tai Nam My (K. Ramesh ez al., 2006).
) . ) da dugc su dung trong cong nghiép thuc phim tai
'Loai Stevia rebaudiana da dugce trong & mot s6 céc qudc gia tién tién nhu Nhat, My,... (K. Ramesh
quoc gia trén thé giéi nhu Nhat Ban, Han Quoc, et al., 2006).
bai Loan, Thai Lan, Indonesia (M. Upreti et al.,

2011). Cay Stevia rebaudiana bit dau dugc du Trén the gidi ‘_iﬁ co mot so cong trinh nghién
nhdp vao Viét Nam tir ndm 1988. Hién nay, theo ctu vé hoat tinh sinh hoc, thanh phﬁn hoa hoc cay
chwong trinh quéc gia phat trién ngudn cdy cong Stevia rebaudiana va khao sat cau truc cua nhom
nghiép (2012), gidng cé ngot nay duge trong va chat chu yéu tao vi ngot. Tuy nhién, ¢ nudce ta hién
phét trién trén nhiéu ving trong ca nudc, tir cic co rét it nghién cru vé loai cdy co ngot nay, chu
tinh phia Bac nhu Ha Giang, Cao Bang, Son La, yéu khao sat qui trinh sinh truong cta cy (Truong
Phii Tho,... cho dén cac tinh phia Nam nhu Lam Huong Lan va ctv., 2014), va chua c6 nghién ciu
Ddng, Pak Lik (Truong Huong Lan va ctv., 2014). nao vé qui trinh chiét xuat nhom hop chat tao vi
. ) ngot. Vi the, viéc nghién ciru chiét xuat stevioside
Stevioside la thanh phan chu yéu thugc nhém tr cdy C6 ngot (Stevia rebaudiana Bertoni) 1a mot
steviol glycoside - mdt nhom cac dan xuat viéc rt cAn thiét va mang tinh thoi sy.

diterpene glycoside dwoc chiét xut tir cay Stevia
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Trong ndi dung bai bao nay chung téi d& cap
két qua khao sat qui trinh chiét xuat chét tao ngot
tir cdy va cac qui trinh tinh ché stevioside, ciing
nhu két qua kiém tra san phdm bang phuong phap
phan tich hién dai: HPLC, va phd nghiém cong
hudng tir hat nhan: NMR.

2 PHUONG TIEN, PHUONG PHAP
2.1 Nguyén liéu

Co ngot (Stevia rebaudiana) duge thu tai ba
Lat vao thang 7, ndm 2014. Sau khi thu v€ nguyén
liéu duoc so ché dé loai tap chat, bé cac phan bi
hong, sau d6 dugc say kho & 60°C trong 4 gio.

2.2 Phuong tién

Dung moi str dung trong dé tai 1 cac dung moi
phan tich (PA) c6 d6 phan cuc khac nhau, xuat xir
Viét Nam (Chemsol). Chét hap phu silica gel 60
(Merck) ding cho sic ky cot. Chét hap thu celite
(Merck) dung trong cot loc tinh ché. Sic ky 16p
mong dung silica gel GF2s4 (Merck).

Séc ky 16ng hiéu nang cao thue }}ién tai Khoa
KHTN, Truong Pai hoc Can Tho. Phd NMR ghi tu
may Bruker Advance 500 MHz, tai Vién Han lam
Khoa hoc Cong nghé Viét Nam, Ha Noi.

2.3 Phwong phap

* Khao sat qui trinh qhiét xuét: voi dung moi dé
chiét hoat chat la nudc cat.

* Tinh ché hoat chét:’theo 2 phuong phap la:
cécl} 1: acid hoéa dich chiét va loc qua celite, cach
2: sdc ky cot silica gel.

* Kiém tra san phdm tinh khiét bang sic ky
long hiéu nang cao (HPLC) va pho nghiém NMR.

Méy HPLC, dau do UV-Vis budc song 210 nm.
Cot ODS hypersil (Thermo scientific), chiéu dai
cot 150 mm, kich thudc hat 5 Pha dong
acetonitrile:nuée = 30:70 (v/v). Toc d6 dong 1,0
ml/phat. Nhiét d6 cot 40°C. Lugng mau tiém 5 pl.

Khao sat chu trac bang viéc giai phd va so sanh
voi pho cua stevioside da cong bo, ghi pho 'H -
NMR (500 MHz, Pyridine-ds), *C — ket hop
DEPT- NMR (125 MHz, Pyridine—d5).

3 KET QUA VA THAO LUAN

3.1 Qui trinh chiét xuit

3.1.1 Chiét hoat chat

Moi lugt thi nghiém dung 250 g nguyén lidu

dem xay nho v6i kich thudc qua rdy khoang 0,5
mm, ngadm chi€t hai lan véi nude & 65°C trong 2
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gio, mdi 1an sir dung 300 ml nudc cat. Pudi bét
dung moi dén thé tich khoang 200 ml, dé thuc hién
c4c qui trinh tinh ché. Mt khac, dem 3 miu ¢6 can
dung méi dé xac dinh ham luong chat chiét tho thu
duoc va xac dinh hiéu suét.

Tir 250 g nguyén liéu kho ban dau thu dugc
53,56 g cao tho chira cac chat c6 vi ngot. Hi€u suat
chiét tho nhom chat tao vi ngot dat: 22,67%.

3.1.2 Tinh ché Stevioside
Dich chiét nudc (N) duge tinh ché theo 2 cach:

Céch 1: Dich chiét (N) duoc acid hoa bang acid
citric dén pH gan bang 3, khudy déu nhe dung dich
trong 30 phut. Dung dich sau khi acid hoa dugc loc
qua cot celite. Dung dich sau loc dugc kiém hoa
bang calcium hydroxide toi pH 10,5 & 50°C, khudy
déu trong 1 gid. Loc dung dich vé6i chit hip thu
celite. Trung hoa lai dung dich sau loc bing
acid citric dén pH 7. C6 quay dung dich dén con
250 ml. Chiét 16ng 1ong v&i n-butanol dé loai phan
tap con lai, thu léy 16p nudce, lam lanh ¢ 0-5°C va
dé qua dém, thu l4y tinh thé.

Céch 2: Tién hanh sic ky cot (SKC), st dung
chat hép phu 1a silica gel. Giai ly cot sic ky lan
lugt v6i cac hé dung mdi la nhing hdn hop
chloroform va methanol véi d phan cuc ting dan.
Theo ddi quéa trinh SKC bang sic ky 16p mong
(SKLM), v6i hé dung moi giai ly 1a n—butanol:
nuéc:acid acetic = 4:5:1 (vA), hién vét vé6i dung
dich acid sulfuric:methanol = 1:10 (v/v), séy ban
mong & 110°C trong 2 phat. Thu phan doan cao
chira stevioside va tiép tuc sic ky cot rdi két tinh
lai trong dung méi thich hop dé thu dugc stevioside
tinh khiét.

Kiém tra d6 tinh khiét cia stevioside : Dung
SKLM, hé gidi ly: n-butanol:nudc:acid acetic ti 1€
4:5:1 (vv).

Két qua tinh ché stevioside theo cach 1: thu
dugc 3,19 g. Hiéu suit tinh ché theo cach 1 1a
1,28%.

Két qua tinh ché stevioside theo cach 2: thu
duoc 0,32 g. Hiéu suét tinh ché theo cach 2 la
0,13%.

3.2 Két qua sic ky 16p méng va sic ky long
hiéu ning cao

Séc ky 16p mong (SKLM) céc san pham tinh
ché theo cac phuong phap 1 va 2, sir dung hé giai
ly 1a: n-butanol:nudc:acid acetic ti 1€ 4:5:1 (vv),
hinh anh ban moéng duoc trinh bay trong Hinh 1,
sau day.
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Hinh 1: Sic ky 16p méng san phdm tinh ché;
theo phuwong phap 1 (trai), va 2 (phai)

Time: 2.02195 Minutes - Amplitude: 675.775 mAU
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Két qua SKLM cho thdy Ry ciia cic mau chat
dugc sic ky l1a twong ddng, mau sic vét gibng
nhau, ching to san pham tinh ché thu dugc tir hai
phuong phap 1a ciing mot chit.

Ngoai ra, san phim da tinh ché ciing dugc kiém
tra bang sic ky long hiéu nang cao (HPLC), véi
ph6 @6 HPLC dugc ghi trong Hinh 2, nham kiém
tra d¢ tinh khiét ctia san pham, trudc khi giri phan
tich phd cong huong tir hat nhan.

mAl
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Hinh 2: Phé d0 HPLC cia stevioside

Pho d6 HPLC cho thdy san phim c6 do tinh
khiét cao, nén giri ghi pho NMR tai Ha Noi.
3.3 Két qua phd nghiém NMR

Céc thong tin phd NMR dugc ghi tir may
Bruker Advance, 500 MHz, tai vién Hoa hoc, Vién
Han 1am Khoa hoc — Cong nghé, Viét Nam. Can cu
vao cac dit liéu phd NMR cua hop chét, v6i dung
mdi pyridin, giai doan cu trac hop chat, va sau d6
so sanh vdi dir liéu hop chit chuan da cong bd, cu
thé nhu sau:

Phé '"H-NMR (500 MHz, CsDsN): ¢ ving tir
truong cao xuit hién hai miii don ciia proton
methyl, 6 (ppm): 1,27 (3H, s, H-18); 1,21 (3H, s,
H-20); két hop voi cac tin hiéu mii da cla cac
proton trong vung 0,7 — 2,7 ppm va proton cua lién
két do6i dang CH,=C< tai 5,67 ppm thé hién cac
proton déc trung cua khung ent-Kaurene. Ngoai ra,
c6 3 tin hi€u clia proton anomeric véi do dich
chuyén hoéa hoc ¢ 6,07 (1H, d, J = 8 Hz, H-1");
527 (1H,d,J=1,5Hz, H-1"); 5,12 (1H, d,J="1.5
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Hz, H-1’) cho thdy hop chit c6 mang 3 nhém
duong.

Pho *C-NMR (125 MHz, CsDsN), & (ppm): c6
38 tin hi€u cua cac nguyén tu carbon, trong do, &
vung tur truong thép c6 mot tin hiéu vdéi do dich
chuyén hoa hoc & 177,1 ppm cua carbon carbonyl
(tng vo61 C-19), hai tin hiéu tai 154,5 ppm va
104,6 ppm thudoc vé hai carbon lai hoa sp? mang
lién két doi tai vi tri C-16 va C-17. Ngoai ra, trong
ving 62,0 — 106,7 ppm con c6 19 tin hiéu carbon
bao gdm 18 carbon cia 3 nhém dudng va mot
carbon dang hydroxymethine ctia khung aglycon,
tai 86,0 ppm (ing véi C-13); trong vung tir truong
manh: 15,5 — 57,3 ppm c6 16 tin hi€u cua cac
nguyén tor carbon con lai cua khung suon ent-
kaurene: véi dic diém cta khung, ¢6 cdu nbi mot
carbon (C-14: & 28,2 ppm), gitta C-8 (42,6 ppm) va
C-13 (86,0 ppm).

Bang viéc so sanh véi pho cua hgp chat

Stevioside trong tai liéu tham khao (Giorgio
Colombo et al, 2004; Pham Thi Hong Minh et al.,
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2004), nhan thay cac s6 liéu trung khép nén xéc
dinh dwoc hop chit chinh 1a stevioside, v6i céu

traic ¢6 3 nhom duong glucopyranose lién két
vao khung aglycon tai cac vi tri C-13, C-19, nhu

Hinh 3.
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Hinh 3: Cau tric hoa hgc cia stevioside

Tén hé théng: 13-[(2-O-D-B-Glucopyranosyl-a-D-
glucopyranosyl)oxy|kaur-16-en-19-oic acid [-D-
glucopyranosyl ester

4 KET LUAN

Vé6i phuong phap chiét bang nuéc noéng 65°C,
trén nguyén liéu co6 ngot - Stevia rebaudiana
Bertoni, tréng tai ving Pa Lat, thu dugc cao chiét
tho chira cac chét co vi ngot, hiéu suét 1a 22,67%.
Trong cac cach tinh ché nhom chét tao vi ngot, co
2 phuong phap da dugc khao sat.

Qui trinh tinh ché stevioside bang sic ky cot dat
hiéu suat 0,13%, kém hiéu qua hon quy trinh tinh
ché stevioside b?mg acid hoa béng acid citric, loc
qua cot celite r0i dua vé pH = 7, v6i hiéu suat tinh
ché 12 1,28%.

Stevioside dugc chiét xudt tir ciy co ngot va
tinh ché theo hai qui trinh trong bai c6 do tinh khiét
cao, qua kiém chimg trén HPLC va phd nghiém
NMR, chimg té ca hai phwong phap déu c6 thé img
dung, tuy nhién trong qui mé coéng nghiép viéc sic
ky cot ¢6 nhiéu bat 1oi.
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V6i qui trinh chiét xut bing nudc nong 65°C
va tinh ché theo phwong phép 1, sir dung cac dung
moi, hoéa chét ré, sach phu hop vdi hudng nghién
ctru hoéa hoc xanh, phat trién bén viing va bao vé
mdi truong sdng, thiét bi kém theo ciing khong qua
dat tién, két qua cua nghién ctru c¢6 thé gop phan
vao viéc chon giai phap chiét xueit chat tao ngot tir
cay co ngot, ing dung vao doi song Chung t6i con
dang tiép tuc nhitng nghién ctru vé hoat tinh sinh
hoc stevioside, mong ting kha nang ung dung cua
a2 tai.

LOI CAM TA

Nghiér} ciru duoc thuc hién véi sy hd tro kinh
pl}i ctua D¢ tai Sinh vién nghién ctru khoa hoc, ma
s0 TSV2014-27.
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