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Summary

The process for extraction and p

ion of St

ide, a sweet ent-k triterp d glycoside

from Stevia rebaudiana (Bertoni) Hemsl!. Leaves, was improved. Various paramelers including resin,

solvent system, ion time and temp

. malerial/solvent ratio, number of times of extraction

and recrystallization were op

d. The isolated St

ide was identified by MS and NMR in reference

{o the literature dala.
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Dt van dé

Steviosid 1& mdt glycosid dwgc chiét xuét ti 14
¢ ngot, c6 60 ngot gdp 110 dén 270 Ian so v6i
saccharose, hién nay dang dwgc st dung tvong
dbi rong rai aé thay thé duing va chét ngot tdng
hop trong cac thyc phim, db udng, dugc phdm
danh cho ngudi bj tiéu duéng hodic béo phi &
nhidu nwérc trén thé giitl. Do dé, viéc chiét xuét
va tinh ché steviosid tr 14 c6 ngot dé dua vao
s3n xuét dang 14 van d& dugc quan tam nghién
ciru® 3.6, BAi bao nay trinh bay két qua nghién
ciu hoan thidn quy trinh chiét xuét va tinh ché
steviosid tir 14 cd ngot dé co thé 4p dung vao
san xuét & Viét Nam. San phdm clia quy trinh
chiét xuAt - steviosid dugc xac dinh cdu tric héa
hoc diea trén s8 ligu phd khdi (MS) va phd cong
hwéng tie hat nhan (NMR).

Nguyén ligu va phwong phap

nghién ciru

Nguyén Iigu

L4 va mu cay ¢ ngot dugce thu hai tai huyén
Vi Thu, tinh Thai Binh vao thang 5 nam 2011.
©4 thAm djnh tén khoa hec, d3c diém hinh thai
ctia m3u nghién ctru dugc so sanh voi ban mé ta
clia t2i lidu Thyre vat chi Vigt Namt'l, Két qua mau
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nghién ctu o6 tén khoa hoc la Stevia rebaudiana
(Bertoni) Hemsl., ho Cuc (Asteraceae). La co
ngot duoc sdy & 50 °C trong 3 gio, xay nhé roi
bao quan & nhiét do phong trong tui nilon kin.

Phwong phap nghién ciru

Chiét xudt va tinh ché steviosid ter 14 c6 ngot

Quy trinh chiét xuét va tinh ché steviosid tir
14 ¢6 ngot gdm 7 giar doan chinh éugc trinh bay
& so db hinh 1. Khao sat cac yéu t6 anh hudng
dén hiéu suét chiét xuét glycosid tho: Nhya hap
phy, hé dung méi rira gidi, nhiét 9 chiét xudt, thari
gian chiét xuét, ty 1& dugc liéuldung mai, s Ian
chiét xudl, tir 46 lira chon dugc cac thong sé thich
hop cho quy trinh chiét xuét glycosid thé Glycosid
thd duge tinh ché béing cach két tinh lai trong
methanol thu dugc chét tinh khiét ky higu 1 CN,.

Xéc dinh cdu tric héa hoc ctia CN,

Céu tric hoa hoc coa hgp chat CN, duoc
x4c dinh dua trén cac sé liéu phd khéi (MS)
va phd cing hudng tir hat nhan (NMR) Phé
khéi dugc Go trén may AGILENT 6310 ION
TRAP, phd cong hudng to hat nhan duec do
trén may BRUKER AVANCE 500MHz NMR
SPECTROMETER tai Vign Han (3m khoa hqc va
cong nghé Viét Nam.
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L4 ¢ ngot >y nhé
+ Nuée néng, Loc

GD2 |+ Ca(OH);, 45°C, 30 phit, khudy, loc

Dich loc, pH = 9

Gp3 + Acid citric

Dich lge, pH = 7

Hinh 1: So dé t6m tét quy trinh chiét xudt va
tinh ché steviosid tir 14 ¢d ngot

Két qua va ban luan

Khao sat cac yéu té anh hwong dén higu
suét chiét xuét glycosid thd

Trirdrc tién, khdo sat sy anh hurding clia céc o
nhira hap phy dén higu suét chiét xuét. Tién hanh
chiét xuét theo so db hinh 1 @& thu duec glycosid
thé véi cac didu kién ban d3u nhu sau:

Giai doan 1 (GD1)

Khéi legng dwgc liéu dem chiét: 100,00 0
Dung mdi chiét xuét: Nugc nong; Nhigt db chiét
xudt: 65 °C; Ty 1& duoc liéu/dung méi (kghl): 1/3,5;
Thoi gian chiét xuat: 4 gioy.

Giai doan 4 (Gb4)

Loai tap bing cach cho dich chiét qua cét hdp
phy. Khao sat 1an lwot véi cac loai nhira hap phy
Amberiite XAD-2, Amberlite XAD-7 va Diaion HP-
20 (Sigma - Aldrich). Rira gidi c6t béng 500 ml
methano! 75%:; tdc G ra gidi 3 mphut.

Tinh higu suét chiét xuét glycosid thd cho thdy
khi st dung nhiya Diaion HP-20 thu Gurgc higu
suat cao nhét (2,31%). VI vay, trong At ca cac
quy trinh khao sat tiép theo, & giai doan 4 (GB4),
¢t nhira Diaion HP-20 Gugc Ira chon dé loai tap
va tach glycosid tho.

Cac yéu tb khac dugce khdo sat twong ty, tir
a6 Iwa chon dugc cac thong sb thich hop cho két
qua duoc tom tat & bang 1. Khi lwa chon duge
théng sb nao thi sé& ap dyng thong sb 86 cho cic
thi nghiém khao sat tiép theo.

Bang 1: Két qua khdo sat cac yéu tb anh hudng dén hiéu sudt chiét xudt glycosid thé va lya chon

cac thong s6
TT _ Yéu td khao sat Théng sé Hiéu sudt 1T Yéu t6 khao sat Théng sb Higu subt
Amberlite XAD-7 217 % 3 gity .27 %
1 Nhira hdp phu Diaion HP-20 2,31% 4 Thongisn chiét xuét 4gie 1%
Amberlite XAD-2 Khéng két tinh 5 gi¢y .31
Melhanol 75% 231 % :; 'Z - g
2 Dung méi nya gidi cot 5 Ty l¢ duoc héw/ dung méi 7 . 5 3 1%
Ethanol 75% 2,31% (kg/t) /4’5 3 T%
55:C 217 % —iBn_ 231%
3 Nhigt 46 chibt xudt 65°C 231% 6 S6 1én chiét xudt  __213n 2,39%
75°C Khéng két tinh i3n ,39%

Tir két qua & bang 1, quy trinh chiét xuét
glycosid thd dugc tién hanh theo so dd hinh 1
voi cac thong sé duor Ira chon nhu sau:

Giai doan 1 (GD1)

Dung méi chiét xudt: Nwéc néng; Nhigt do
chidt xuat: 65 °C. Sb lan chiét xuat: 2 I&n; Thai
gian chiét xuat méi lan: 4 gion Ty 1& dugc ligu/
dung mor (kg/l): 1/3.5.
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Gial doan 4 (GD4)

Cot nhira Diaion HP-20; dung mdi rira gidi:
Ethanol 75%; téc a6 rlva gidi: 3 mi/phut.

Tinh ché glycosid thd (GD6)

Tién hanh chiét xuét glycosid thd theo quy
trinh 8a xay dwng véi khéi lugng dugc ligu
chiét 14 100,00 g thu dugc 2,13 g glycosid thd.
Glycosid thd dugc dun hdi lwu trong 10 phit vl
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methanol, thém than hoat, lpc néng, rira than
béng 5 ml methanol. Ggp céc dich loc. Dich loc
dugce dem cét dudi ap sudt giam thu dugc cén.
Hoa tan cin trong methanol, l1am lanh va dé két
tinh & nhiét @ 0-5°C, loc qua phéu Buchner thu
dugc tinh thé (1,80 g). Tinh thé tiép tuc két tinh
lai 14n 2 trong methanol & nhiét ¢ 0-5°C, loc thu
Augc tinh thé ky higu 1a CN, (1,67 g).

Glycosid thd, tinh thé sau khi két tinh 1An 1 va
tinh thé sau kht két tinh 1an 2 (CN,) duge hda tan
trong methano! va dinh tinh béing sic ky (&p mdng
voi hé dung méi CHCI:MeOH:H,0 (15:8:1). Hién
vét bang dung dich H,SO, 10% trong cdn. Két
qua Guge trinh bay & séc ky 60 hinh 2. Két qua
cho thdy glycosid thé van con I3n tap chat, cho 2
vét trén sic ky db, sau khi két tinh 14n 1 d6 tinh
khiét @4 ting lén song vén con 1 vét rAt m& ngoai
vét chinh trén sic ky a5 San phdm sau khi két
tinh 1An 2 twong déi tinh khiét, chi cho 1 vét trén
séc ky 5. Do @6, phuong phap tinh ché dwoc
Iwa chon fa két tinh Iai 2 1An trong methanol. Higu
sudt chiét xudt va tinh ché CN, 13 1,87%.

12 3
Hinh 2: Séc ky db dinh tinh sén phdm cac giai
doan ctia quaé lrinh chiét xuat
Ghi cha: 1: Glycosid thé, 2° Tinh thé kél tinh léan 1;
3: Tinh thé két tinh 1én 2
Xac dinh ciu tric héa hec cia CN,
Phé khéi (MS): [M]" = 805,40, ing v6&i cong
thire phan tr la C,H. O,
S6 liéu phd cong hudng kr hat nhan (NMR)
ctia CN, dugc trinh bay & bang 2.

Bang 2: S6 ligu phd 'H-NMR (500 MHz, DMSO) va “C-NMR (125 MHz, DMSO) cia hop chét CN,

13,
vitic 1H-NMR (5 ppm) "g'”"""k V/c”' ‘H-NMR (5 ppm) (:‘N‘:R
1 0.77 (m, 1H); 1.7 (m. 1H) 409 I~ 5.25( J= 8.0Hz 1H) 94,
2 1,39 (m.1H); 1,99 (m, 1H) 18.6 7 3,50 {m. TH) 82.
3 1.05(m. 1H), 217 (d.J= 13 Hz, 1H) __ 38.8 ¥ 3,48 (m.1H) 76,
4 468 I3 3.37 (m. 1H) 70.
5 7,03 (m. 1H) 564 : 3.35 (m. 1H) 76.
6 777 (m, 1H). 1,94 (m. 1H) 200 363 (m, 1H). 3.83 (m_1H) 61,0
7 1.36 (m. 1H), .52 (m. 1H) 419 T 445(0.J=7.5Hz 1R) %.3
8 431 ¥ 61 (m. 1H) 77.0
9 0,91 (m, H) 53.1 72 (m. 1H) 846
10 400 & 37 (m. 1H) 70,
1 1.19 (m, 1H), 1,70 (m. 1H) 1. - 3,30 (m.1H) 76,
12 1.47 (m, 1H): 1,79 (m, 1H) 7. 363 (m. 11}, 3,82 (m 1H) 60,
13 4, 4,35 (d:.J = 8,0 Hz, TH) 104.6
14 13 (m AR ZIS @ TE TSRz 470 2" 316 (d;J = 8.0 Hz 1H) 753
P 03 (m, THY. % i J=T35Hz 46,8 3" 3,60 (m, 1H) 76.9
16 1535 3 3,15 (m, 1H) 725
17 471 (s, 1H), 5,02 (5. 1H) 104.5 5 3,44 (m. 1H) 77.6
18 1.13 (5. 3H) 26,0 6”__3.63 (m, 1H). 3,82 (m.1H) __61.0
19 1756
20 0.86 (5. 3H) 15,1

Phd 'H-NMR chi ra sy c6 mat cia 2 nhém
methyl singlet & & 0,86 (H,,) va 1,13 (H,,). Hai
proton olefinic ciia ndi déi exocyclic & & 4,71
va 5,02; 9 nhém methylen va 2 nhém methin
ndm trong khodng & 0,77-2,15 dic trung cho

TAP CHI DUGC HOC - 2/2014 (SO 454 NAM 54)

khung chu Inic ent-kauran diterpenoid. Trén
phd ESI-MS cia CN, cho thdy cac manh ion
& 805.40: 643,40, 481,40 ching 16 sy c6 mat
cha 3 dwong hexose. Sy phan manh Wir m/z
805.40 xubng 659,40 ching 16 sy ¢6 mal cla
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cAu tric deoxyhexose trong phan tir. Sie c6 mat
cla 3 phan tir dwing glucose trong CN, dugc
thé hién trén phd 'H-NMR véi sy co mat cla
3 proton anomer & § 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 hing s6 trong tac J dugc ddi chiéu voi
cac tai liéu tham khao™# cho thay cac dueng cé
huéng 8. Phd *C-NMR chi ra sy c6 mat cla 38
carbon, trong dé c¢6 20 carbon cla khung ent-
kauran (steviol) va 18 carbon cua 3 dudong. Sy
©6 mat chia carbon trong céu tric steviol thé hién
& nhom carbony! trong ester & & 175,6 ppm (C,q)
va 1 carbon bac 4 & 153,5 ppm (C,;). 3 carbon
anomer cho cac tin hig¢u 8 94,1 (C,); 96,3 ppm
(C,) va 104,6 ppm (C, ). Tir s phan tich cac
phé MS va NMR cho thdy hop chAt CN, o6 khung
chu truc ent-kauran diterpenoid vén 1 ndi ddi
exocyclic & vi tri C,q, 3 duding B-glucopyranose,
trong 46 2 duvong & C, va 1 duong & C,,. Do do,
dy doan CN, 1a steviosid ¢4 cu tric duge trinh
bay & hinh 3. 86 liéu phd ciia CN, duoc so sanh
véi sb liéu phd cua steviosid da duoc cong bb
trong tai li@u® cho két qua pha hop.

Hinh 3: Céu triic héa hoc ciia chét CN, - steviosid

Cén ci vao sb lisu phd khéi va phd cong
hudng W hat nhan, chat CN, dugc xac dinh 1a
steviosid.

Quy trinh chiét xuét va tinh ché steviosid
tir 1a co ngot

Tir céc két qua duoc trinh bay & trén, quy
trinh chiél xuét va tinh ché steviosid tir 14 cb ngot
dugc tién hanh nhu sau:
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Bat 14 o6 ngot dugc chiét hai lAn bing nuéc
nong & 65°C, thai gian chidt mai 14n 14 4 gio, ty
1& dugc liguw/dung moi (kg/) 1a 1/3,5. Loc néng,
g6p cac dich chiét. Thém Ca(OH), vdo dich chiét
nwéc va didu chinh pH dén pH = 9, khudy trong
30 phut & 45°C. HEn dich thu duoc dem loc hit
béng phéu loc Buchner thu dugc dich loc. Thém
acid citric vao djch loc va diéu chinh pH aén pH
= 7 thu dugc dich chiét da loai tap. Dich chiét
da loai tap duwoc dwa lén cot Diaion HP-20. Rira
gidi cot béing ethanol 75%, té¢ 66 niva gidi 3 mi
phat. Dich riva gidi dugc cAt dudi ap subt giam
18i ¢8 cach thily & 70°C dén cén. Cén dugc thém
methanol voi ty 1& cin/methanol 1/40 (g/ml) rdi
dun hdi lwu trong 10 phit. B& ngudi, lam Janh
va a& két tinh & nhiét d6 0-5°C. Loc I4y tinh hd
béng phé&u Buchner, riva nhanh linh thé béing mat
thé tich tdi thiu methanol tanh rdi dem sdy chan
khdng thu dugc tinh thé glycosid thd. Glycosid
thé dugc thém methanol véi ty 1& cén/methanol
1/50 (g/ml) r&i dun hdi leu trong 10 phit, thém
than hoat voi ty 1& 5%, loc néng thu duwge dich
loc. Rira than béng thé tich téi thiéu methanol.
Gop céc dich lgc. Dich loc duge dem cht dudi
ap suat giam thu dugc can. Hoa tan cin trong
methanol, 1am lanh va dé két tinh & nhigt a6
0-5°C, lpc qua phéu Buchner thu dwoc tinh thé.
Tinh thé nay Liép tuc dwoc két tinh lai lan 2 trong
methanol thu dwge tinh thé steviosid tinh khiét
Hiéu suét chiét xuat glycosid thd 13 2,39%; hiéu
suét chiét xuét steviosid 14 1,87%.

Két luan

Quy trinh chiét xuét va tinh ché steviosid tir
la €6 ngot (Stevia rebaudiana (Bert.) Hems|.) da
dugc hoan thién dé c6 thé ap dung vao san xult
& Viét Nam. Quy trinh don gian, dé thyc hign, tiét
kiém dugc thoi gian va chi phi, twong déi than
thién v&i mi treomg va cho higu sudt chiét xuét
14 1,87%. Dya vao sé liu phéd khéi (MS) va phd
cdng hudng tir hat nhan (NMR) da nhan dang
chat chiét duroc sau khi tinh ché Ia steviosid.
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Nghién ciru Xﬁy dl.mg... (Tiép theo trang 11)

Bang 4: Thanh phén cbng thire vién céng
thie F

Thanh phén 1vién(mg) %

Acid valproic 1450 20,71
Natn valproat 333.0 47,57
HPMC K15M 115,0 16,43
HPMC 615 250 3,57
PVP K30 150 2,14
Dicalci phosphat dihydrat 10,0 143
Aerosil 39.8 5,69
Talc 6.8 097
Magnes stearat 104 1,49
Téng 700 100
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Hinh 4: 4 thj GPDC cda vién tir cong thoc F
va Depakin Chrono 500 (Sanofi Aventis)

Két luan

Cac két qua cla nghién clru da ching minh
bing cach s dung cac polymer véi ky thuat xat
hal uét tao khung matrix than nudrc, cé thé thiét
ké dugc vién nén chira AV va NV dang GPKD,
06 téc dd GPDC twong duong voi san phdm
Depakine Chrono 500. V&1 dp GPDC da dat
dugce, cong thire F ¢b hé dugc st dyng dé liép
tyc thyre higén cac nghién cou tiép theo goém bao
mang chéng dm, nang cAp c& (6 va hoan thién
qui lrinh san xudt san pham,
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